Surface Water Sug ply
of the United States
1950

Part 12. Pacific Slope Basins in Washington
and Upper Columbia River Basin

Prepared under the direction of C. G. PAULSEN, Chief Hydraulic Engincer

GEOLOGICAL SURVEY WATER-SUPPLY PAPER 1182

Prepared in cooperation with the States
of Idaho, Montana, and Washington and

other agencies

UNITED STATES GOVERNMENT PRINTING OFFICE, WASHINGTON : 1953



UNITED STATES DEPARTMENT OF THE INTERIOR

Douglas McKay, Secretary

GEOLOGICAL SURVEY

W. E. Wrather, Director

For sale by the Superintendent of Documents, U. S. Government Printing Office
Washington 25, D. C. - Price $1.00 (paper cover)



PREFACE

This report was prepared by the Geological Survey in cooperation
with the States of Idaho, Montana, and Washington and other
agencies by personnel of the Water Resources Divisior under the
direction of:

C. G Paulsen .. . Chief Hydraulic Engineer
J. V. B, WellSe o e Chief, Surface Water Branch
B.J. Peterson_ .~ Chief, Annual Reports Section

District Engineers (Surface Water)

T. R. Newell — _—-Boi<e, Idaho
A. H. Tuttle (succeeded by Frank Stermitz) . Helena, Mont.
F. M. Veatch. __ e Tacomra, Wash.

111



CONTENTS

Page

Scope of work. Chee et e, PPN
Definition of her'ms. ........ et e 1
Explanation of data............ 2
Accuracy of field data and computedresults ...... 5
o T o Y . 6
Records of dlscharge collected by agencies other than “the Geological Survey.......... 12
Cogperation......... e ereeeaaa, [P J T veses 12
DIvISion Of WOPK...ussisuvenrsennenreonnoinernecaness 13
Gaging-Station TECOPAS. n. .. v vrsrsser s iireenns . 14
Pacific slope basins north of’ Columbia’ River. ...... 14
Naselle River Basin...... P 14
Naselle River near Naselle "Wash. . 14
Nemah River Basin............ 15
North Nemsh River near South’ Bend "Wash. 15
Willapa River Basin........ N 16
Willapa River at Lebam, Wash. . b earer e sanrane 16
Willapa River near Willapa, Wash. ... .oiiio! 17
North River Basin.. e 18
North River near Raymond, Wash...............o.. 18
Chehalis River BasiN.....cveeereveenrennnsn Creeans . Ceieceeaan . . 19
Chehalis River near Doty, Wash [ Cerees .. 18
Chehalls River near Grand Mound, Wash 20
Chehalis River at South Elma, Wash tesereransnans -
Elk Creek near Doty, Wash......... . ovieevevnnuinenen heeeanans F ver 22
South Fork Chehalis River at Boisttort WEBR . v, 23
Newaukum River near Chehalis, Wash........... Cereeeeae, e Cereereieies 24
Skookumchuck River near Centralia, Waske.oivinninrininieniannnnns eeeeiiaieeeen 25
Lincoln Creek near Rochester, WaBh,.......c.ccvuivevirconssssssosesessnasneeses 26
Black River at Little Rock, Wash................... e 27
Rock Creek at Cedarville, Wash.,......cenveeneens . 28
Cloquallum River at Elma, Wash........vveeinieennanss . .. . 29
Satsop River near Satsop, Wash.........cviiieivernniereenniareannnes . 30
Wynoochee River at Oxbow, near Aberdeen, Wash . . 31
Humptulips River Basin....... . 32
Humptulips River near Humptulips Wash 32
Quinault Biver Basin,.... 33
Quinault River at Quinault Lake Wash e 33
Hoh River Basin...........c... teraesisreertevestsasennaas . . 34
HohRivernearapruce Wash 34
Quillayute River Basin.......vveuvevrnna. PN PN O - -
Soleduck River near Fairholm, Wash....,..v.ivieieeiienssiscseossssenscnasasanas 35
Elwha River Basin,....... <
Elwha River at Menonald Bridge near "port Angles Wash .......... J eee 38
Dungeness River Basin....... S
Dungeness River near Sequim, Wash....lll! R -1}
Duckabush River BasIn........ccvvviinuenennnns erereirerneanen, eeeieseneas vevse. 40
Duckabushﬁivex*nearBrinnon WABRL Lo v et a0
Skokomish River Basin..........ovuunee. e 3 §
North Fork Skokomish River below Staircase Rapids “near Hoodsport ‘Wash........ 4l

North Fork Skokomish River near Potlatch, Wash.......cvvevvievivivereeveineeen, 42
SkokomishRivernearPotlatch,Wash........................................‘... 43

South Fork Skokomish River near Union, WasSh.......oveevevnenseoronenneosncvnass 44
Unlon River Basin....uuiiiiieiiireieiirienunneorineesioirnacsroeansesnssveeresess, 45
Union River near Bremerton, Wash Cesaesnsrressenans e e iirarr e, .. 45
Union River near Belfair, Wash............. 46
MiS510n Creek BaSiN......uneunnerverririnns 47
WMission Lake near Bremerton, wash, .. 47
Mission Creek near Bremerton, Wash..... 48
Mission Creek near Belfair, Wash....... .. 49

Tahuya River Basin.......veovvvvvnnneense ereierien . e .
Tahiiya River near Bremer'hon Wash 50
Tahuya River near Belfair, WAB. o v v vvo e B
Gold Creek nearBremerton, Wash.......... 52
Panther Lake near Bremerton, Wash..........uvieesveiuneesreasncacsssivessonsnsses 58
Panther Creek near Bremerton, Wash.........ouvviveneiiovenieieresensnesoeneeass 93

Dewatto Creek BaSIN............e.... AP - 3
Dewatto Creek near Dewatto, Wash..... Ciereiereeiaens Cerereaeaeas eeann vesasss B4

Dogfish Greek Basin......vveeeeeieiuensoiarereionneosossessssesssersearsoncenasss 55
Dogfish Creek near Poulsbo Wash 55

Chico Creek Basin.......oeevvienpnrenenncnnes e s eairesssec e ete it areaians . 56
Kitsap Lake nearBremerhcn, Wash., O -
Chlco Creek near Bremerton, Wash....... ¥ 4
Wildcat LakenearBremerton Wash. 60

Blackjack Creek Basin......... FE S - §
BlackJjack Creek at Port Orchard Wash...,............ ....... D - 1§

BurleycreekBaain 62
Burley Creek at Burley, Wash...........conevunenann sereerecererartnaretrnareene 62



_

VI CONTENTS

Gaging-station records--Continued.
Pacific slope basins north of Columbia River--Continued.

Minter Creek Basin. ... vt it iiiiniie it cr it iin it s
Huge Creek near Wauna, Wash.............coiiuiiniininienniineceeennans
Deer Creek Basin. ... ...iiioi ity
Deer Creek near Shelton, Wash. .. ...... ..ottt iieiirrinennnreenennnenns
Cranberry Creek Basin................. ..
Cranberry Creek near Shelton, Wash............ccivivrernnnnnn,
Johns Creek Basin...........coovuunn.. PP
Johns Creek near Shelton, Wash........... .. .. iiiiineiiinnan.

Deschutes River Basin........ .ottt iiininnnns
Deschutes River near Rainier, Wash..
Deschutes River near QOlympia, Wash

Spurgeon Creek near Olympia., Wash... . . e . :. .

Wo0dland Creek BASIN . o. it v ittt ittt
Woodland Creek near Olympia, Wash. e
Nisqually River Basin................. J
Nisqually River near National, Wash...........ceiiiiiiiineironeannnnunnn
Alder Reservolr at Alder, Wash.........c.iiiiiiiniiininonroannnnneinnnnns
Nisqually River at La Grande, Wash.. e
Nisqually River near MeKenna, Wash..........c.veueiveenrinneneionnnnenns

Nisqually River at McKenna, Wash.... e

Mineral Creek near Mineral, Wash
East Creek near Elbe, Wash........

Mashel River near La Grande, Wash. PN
Ohop Creek near Eatonville, Wash.. ... ... .. .iiiiiiiiieniiinneenninns
Tanwax Creek near McKenna, Wash.............c.oviiiiiiiiiininiinansainy
Chambers CPeek BasSin. .. .u. v et i te e ettt eneeas
Clover Creek near Tillleum, Wash..........c..o.vuieiinnonnn, e
Chambers Creek below Leach Creek, near Steilacoom, Wash.................
Puyallup RIVEr BaSili. ... iiriin ittt reaarieieaeriratinannneanennsns
Puyallup Rlver near Orting, Wash..........ccooiiviieriininneinnineeenn,
Puyallup River at Alderton, Wash........... ... c.iiiiiiiiiiiiiiian..,
Puyallup River at Puyallup, Wash.. e e e e e e e

Kapowsin Creek near Kapowsin, Wash .
Carbon River near Fairfax, Wash.............

South Prairie Creek at South Prairie, Wash...............cooiiiiianiin.
White River at Greenwater, Wash.......... ... c.iiiiiiiii i,
Mud Mourtain Reservoir near Buckley, Wash..........oeviieiinieieninnannn
White River near Buckley, Wash...........uieiiirinnerininnreronannnnonen
Stuck River near Sumner, Wash..............viiiiinininirinnineironcanennns

Hylebos Creek Basin. ... uu.ui ittt ittt eiiie it cricnn e,
Hylebos Creek near Tacoma, WasSh............u.eeerorrieeeenmanaeenienaes
Duwamish RIVer Basin........ ... .. ittt iinninanns
Green River near Lester, Wash...... .. ... it iiiiiniiiiiennns

Green River near Palmer, Wash..
Green River near Auburn, Wash .
Snow Creek near Lester, Wash..............covevneenn.

Friday Creek near Leater, Wash ..... et e e
Smay Creek near Lester, Wash ...........................
Charley Creek near Eagle GOrgZe, Wash. . ... in it ineniirennnnvaneenes
Bear Creek near Eagle Gorge, Wash...........coiiiiiiiiinnennineennnns

Newaukum Creek near Black Diamond, Wash.........cvvueineneniecenanvenennn
Big Soos Creek near Auburn, WASH...... ... iiririniernnienronnennnsaanranans
Lake Washington Basln......... ...ttt iiinieinenns
North Fork Cedar River near Lester, Wash..........c..oeiiinuieinnnnnannins

Cedar River below Bear Creek, near Cedar Falls, Wash....................

Cedar River near Cedar Falls, Wash................
Cedar River at Cedar Falls, Wash.

Cedar River near Landsberg, Wash.. o .. .. .......
Cedar River at Renton, Wash..........cciiviiuuiniinniniviniiinernnnnrons

South Fork Cedar River near Lester, Wash

Rex River near Cedar Falls, Wash.............ccviiuiiiiiiiiniinninnnans
Rock Creek near Maple Valley, Wash N

May Creek near Rembon, Wash...........uveiiriinnenoninnereunneronnnnneos
Issaquah Creek near Issaquah, Wash.............cieeienerenraannnnennonns
Sammamish Lake near Redmond, Wash..........c.ieeiioiniinnncennnnnaeannns
Sammamish River near Redmond, Wash..........vevivreinerinnnonernnnenennn

Sammamish River at Bothell, Wash..........c.ovveiiiierineniniennnnniinnn

Bear Creek at Redmond, Wash....
North Creek near Bothell, Wash. . .
Snohomish River Basin.............ouiiiiiiiiiiiiiiinianinnnins
South Fork Skykomish River near Skykomish, Wash..............
South Fork Skykomish River near Index, wash..... [
Skykomish River near Gold Bar, Wash.........

Snohomish River at Snohomish, Wash... R,
Wallace River at Gold Bar, Wash.......c..vuvicn e ianianieaninnnnanennns

Olney Creek near Gold Bar, Wash.,...........cvuvevrunnrncnecnneonnninss
Sultan River near Startup, Wash............c.cviieniniieenonnnninenns

MeCoy Creek near Sultan, Wash...........coieivinvenrinnneeennnnancnnns

Woods Creek near Monroe, Wash.......... vttt iiieiiinnninnennnennn.
Snoqualmie River near Tolt, Wash. ... . ...

South Fork Shoqualmie River at North Bend, Wash.
Raging River near Fall City, Wash.
Patterson Creek near Fall City, Wash...

Griffin Creek near Tolt, WESHL L vvvoooo e




CONTENTS Vi

Gaging-station records--Continued.
Pacific slope basins north of Columbia River--Continued.

Snohomish River Basin--Continued. Page
Tolt River near Tolt, Wash.... ... ... it it e 139
Pilchuck River near Granite Falls, Wash. .. ....ueieirenrmennennanens ... 140
Little Pilchuck Creek near Lake Stevens, Wash..... e Lo 141
Lake Stevens at Iake Stevens, Wash...... . 142

Stevens Creek at Lake Stevens, Wash.. . . . ..
Dubugue Creek near [ake Stevens, Wash...............viiiiiiiiiinn, Lo.. 144

Quilceda Creek near Marysville, Wash...........iiiiuinunnerneenenannn 145
Stillaguamish RIVEr Basin. . ... iiiiiii i in ittt ittt 146
South Fork Stlllaguamish River below Bender Creek, near Silverton, Wash. 146
South Fork Stillaguamish River near Granite Falls, Wash................. 147
South Fork Stillaguamish River above Jim Creek, near Arlington, Wash.... LS. 148
Boardman Creek near Silverton, Wash..........c... o iiiiiiiiininnnnnn. ... 149
Benson Creek near Granite Falls, Wash............... oo iiiiiiininn, L... 150
Canyon Creek near Granite Falls, Wash.. e ... 151
Jim Creek near Arlington, Wash 152
Cub Creek near Oso, Wash......... . . .. 153
North Fork Stillaguamlish River near Darrington, Wash......... .. 155
North Fork Stillaguamish River near Arlington, Wash..................... .... 156
Squire Creek near Darrington, Wash........ ... ... it Lee. 187
Boulder River near 0so, Wash. ...... oo it i iieiniennnnns ... 187
Deer Creek at 0Oso, Wash................. e .... 158
Armstrong Creek near Arlington, Wash......................... ... 159
Pilchuck Creek near Bryant, Wash....... e, s... 158
Cavanaugh Lake near 050, Wash.......o.uun i erenonennneennanennn ... 160
Portage Creek near Arlington, Wash..............iiiiiiiiiiiiinniinannn, .. 160

Flsh Creek near Arlington, Wash.. 161
Church Cresk near Stanwood, Wash . . . 162
Skagit River Basin....................o0. e . . 163
Skagit River near Hope, British Columbia.........viiiirineniinnnerenenns .. 163
Ross Reservoir near Newhalem, Wash............iiieinineninnnnnnnenennnn .. 164
Skagif River at Newhalem, Wash..........oiuiiiiiviiiiiniein i innnnnens .. 165
Skagit River at Marblemount, Wash...............0eriiiiniiniiiinnnaonn,. .. 166
Skagit River near Concrete, Wash..........viiiiriiniiniiinneiininonennnnn .. 167
Skagit River near Mount Vernon, Wash...........coiiiiniiniinnnniiinonnne, .. 168
Reservoirs in Skagit River Basin, Wash...........c..viiiiiiniiiinnnennn, .. 169
Ruby Creek below Panther Creek, near Newhalem, Wash..................... .. 170
Thunder Creek near Newhalem, Wash..............c.coniiunennrnonnannnens o171
Stetattle Creek near Newhalem, Wash. . 172
Bacorn Creek near Marblemount, Wash.. . . . . 178
Cascade River at Marblemount, Wash........... . i innnnnn e . 174
Sauk River above Whitechuck River, rear Darrington, Wash., .. 175
Sauk River near Sauk, Wash.................ooiiiiiiiinnnennnas .. 178
Baker River at Conerete, Wash..............ooiviiiiiiiiiinnne, e 177
Alder Creek near Hamilton, Wash.......iiiiint i iiieieneineanns ... 178
Day Creek near Lymam, Wash. . .......ovieuiinninniineriniannennnnes .. 179
Coal Creek near Sedro Woolley, Wash.......euiinnininieiinnnroiiinenens ... 180
East Fork Nookachamps Creek near Clear Lake, Wash.......................... L., 181
Samish RIVED BasSin. ... ...ttt ittt ..o 182
Samish River near Burlinghon, Wash.. . . 182
Whatcom Creek Basin. ....v.viiuuiii v iniinnn ns . . . 183
Whatcom Creek belcw hatchery, near Bellingham, Wash............. ... 183
Nooksack RIver Basim. ... ...ttt it iuariaensiniaseananernns .. 184
Nooksack River above Cascade Creek, near Glacier, Wash..............coov.n. ... 184
Nooksack River at Deming, Wash............ oo iiiiiiiiin i ninannnannnnsn ... 185
Nooksack River near Lynden, Wash.........iieiveninerinionnonanaenaronnenns ... 186
Kendall Creek at Kendall, Wash.... et e ... 187
Canyon Creek at Kulshan, Wash........... .. i iiiiiniinierorrnannanns ... 188
South Fork Nooksack River near Wickersham, Wash......................o0.., ... 189
Skockum Creek near Wickersham, Wash............c.iiviiiiiiiiiiieiinnnnnns ... 190
Fishtrap Creek at Lynden, Wash.... . . 191
Dakota Creek Basin................ e . . 182
Dakota Creek near Blaine, Wash............... . . 192
Fragser RIVED Basin. ... ... .t i i e e i ... 183
Sumas River near Sumas, Wash....... ... iiiu ittt et iiii e ... 193
Upper Columbia RIVET Basin. ... u..etouie et iieiaranenieninea e annnn ... 194
Columbia River main stem.....................0.un e ieariea e ... 194
Columbia River at Birchbank, British Columbia..................c..c..eaian. ... 194
Columbia River at international boundary.................ccoiiiiiviianinnn. ... 185
Franklin D. Roosevelt Lake at Grand Coulee Dam, Wash...............o.ovununn ... 196
Columbia River at Grand Coulee Dam, Wash..............iooiiiivinniineinnn oo 187
Columbia River at Trinidad, Wash......... ..o iiiiiie i, ... 198
Kootenai River Basin................ e ... 199
Kootenay River at Newgate, British Coldmbia . 199
Keotenal River at Libby, Mont................ . . ceeee.. 200
Kootenal River at Leonia, Idaho............iiiiiiiiiieiiniiiiineieeenannn, L. 201
Kootenal River at Boom Camp, near Bonners Ferry, Idaho............. .. 202
Kootenai River at Bonners Ferry, Idaho.............cooneiiuiinnnn. 203
Kootenail River near Bonners Ferry, Idaho..........c.ivuiivernenennnss 205
Kootenai River at Klockmann Ranch, near Bonners Ferry, Idaho................... 206
Kootenai River near Copeland, Idaho........cviviiivinnevinnnss oo 207
Kootenal River at Porthill, Idaho............. . 209
Kootenay Lake at Kuskonook, British Columbia,. 211
Fortine Creek near Trego, Mont 212
Lake Creek at Troy, Mont........ 213

Boulder Creek near Leonia, Idaho . 214



VIII CONTENTS

Gaging-station records--Continued.
Upper Columbia River Basin--Continued.

Kootenal River Basin--Continued. Page
Moyie River at Eastport, Tdaho...............ciiiiieiiiiann, .. . 215
Moyle River at Eileen, Id8ho........c.vveevrenrinennennncnoaens . . 216
Deep Creek at Moravia, Tdaho........ ...t iiiiiiiiiiiiiinaenns . 217
Long Canyon Creek near Porthill, Idaho........c.voienririncnieneanennnn . 218
Smith Creek near Porthill, Idaho............ceiiniiiieiii i, . 219
Boundary Creek near Porthill, Tdaho.............cc.ciiiiniiniiininnrnnnnns . 220

Pend Oreille River Basin...........iiiiiin e iriiee e iiaaaennns .o221
Clark Fork above Missoula, Mont....................... [N .22
Clark Fork below Missoula, Mont.................. .. ... PN . 222
Clark Fork at St. Regls, Mont ... ..ottt ittt cnsnaarnnens . 223
Clark Fork near Plains, Mont.. 224
Clark Fork near Heron, Mont...... . . 225
Pend Oreille Lake at Hope, Idaho............cciiuivnnennon. . . 226
Pend Oreille River below Z Canyon, near Metaline Falls, wash............. . 227
Smaller reservoirs in Pend Oreille River Basin, Mont........... I . 228
Flint Creek near Southern Cross, Mont................. e . 229
Flint Creek at Maxville, Mont...... .ot en ittt ie e . 230
Trout Creek near Southern Cross, Mont...........coiiiiienniiieervennenn.. . 231
Boulder Creek at Maxville, Mont............... e s . 232
Middle Fork Rock Creek near Philipsburg, Mont................c..ocvunn.. . 233
Blackfoot River near Helmville, Mont.........cvviunneiiinnnrvnrnnennnnns . 234
Blackfoot River near QOvando, Mont.. . 235
Blackfoot River near Bonner, Mont 236
Nevada Creek above reservoir, near Finn, Mont....... . . 237
West Fork Bitterroot River near Conner, Mont............o.verievnnnennnan, . 238
Bitterroot River near Darby, Mont..................... e . 239
East Fork Bitterroot River at Conner, Mont............ N . 240
Rock Creek near Darby, Mont............. N e . 241
Rock Creek Canal near Darby, Mont..................... e . 242
Skalkaho Creek near HAMILEON, MONG .. ......oooiossse et . 243
Blodgett Creek near Corvallis, Mont feseseaserieaseinsaansees . 244
Fred Burr Creek near Victor, Mont..................... e . 245
Bear Creek near Victor, Mont.................. ... .... PP . 246
Kootenai Creek near Stevensville, Mont... . 247
Burnt Fork Creek near Stevensville, Mont.... . . 248
Flathead River at Fladhead, British Columbia.,.................... . 249
Flathead River near Columbia Falls, Mont...........coouiiiiiiiinrneeanannnn . 250
Flathead River at Columbia Falls, Mont.........cooiiiivnvinniinnnnennan, . 251
Flathead Lake at Sommers, Mont........... ... .. ... ... . 252
Flathead River near Polson, Monf..... ... cooviiiiiiiiini i e . 258
Middle Fork Flathead River at Essex, Mont..............ccvvuunnnn . 254
Middle Fork Flathead River near West Glacier, Mont............... N . 255
Bear Creek near Essex, Mont...............coivniinn .. . 256
Skyland Creek near ESSEX, MONnT........ ..ot etiinivererueronsrneeneiunennonisnnnns 257
South Fork Flathead River at Spotted Bear ranger station, near Hungry Hcrse, 2

0 4L T e . 58
South Fork Flathead River near Columbia Falls, Mont. 259
Spotted Bear River near Hungry Horse, Mont............ . . 260
Twin Creek near Hungry Horse, Mont...........ciuiiiiiiiinunennnennuananns . 261
Lower Twin Creek near Hungry Horse, Mont.............. e, . 262
Sullivan Creek near Hungry Horse, Mont................ F N . 263
Graves Creek near Hungry Horse, Mont........ocovienniinnnnoneinnnennnnann . 264
Stillwater River near Whitefish, Mont..........oviiieinnrenennnncnnnanns . 265
Whitefish Creek near Kalispell, Monb.......c.ueeveronenenenennenonenananenns . 266
Ashley Creek near Kalispell, Mont.,......co.tiniininroinnneonnnnnnennenenns . 267
Swan River near Bigfork, Mont............ceiiunrminiinirierininainennonnnns . 268
Priest Lake at outlet, near Coolin, Idaho et e . 269
Priest River near Coolin, Idaho....... . . 270
Priest River near Priest River, Idaho. . . . 271

Kettle River Basin,....vvvvvuvivmennnnen e . .. 272
Kettle River near Ferry, "Wash. e et e e . 272
Kettle River near Laurier, Wash. ..o . 273
Myers Creek near Myncaster British Colum.bia ........ Cevied.. 274

Colville RIVET BaSIN. ... .uteuuuttt ittt e eiintnee ettt enanneeraannnes . 275
Colville River at Kettle Falls, Wash ............... . 275
Loon Lake near Loon Lake, Wash.,...... et e e e e e e s . 276
Sheep Creek at Loon Lake, Wash..........cvvuivueeenninnennennnon.n . 277
Mill Creek near Colville, Wash.. et . 278

Spokane River Basin............c.iiieiiiiiiiiniinnnan., . . . 279
Coeur d'Alene River near Prichard, Idaho 279
Coeur d'Alene River at Enaville, Idaho. . . . 280
Coeur d'Alene River near Cataldo TABRO . + o e oo . 281
Coeur d'Alene Lake at Coeur d'Alene TAANO .« v oo . 282
Spokane River near Post Falls, TAaNO................ooeoooiorooooiilill00 . 283
Spokane River at Greenacres, Wash..........vveeeeiiiireeinnenioninnneanns . 284
Spokane River below Trent Bridge, near Spokane, Wash............oevuvennn . 285
Spokane River below Green Street, at Spokane, Wash.............eevveennn. . 286
Spokane River at Spokane, Wash.........oiu.iiiiiiienrrnvnneennreneennens . 287
Spokane River above Seven Mile Bridge, near Spokane, Wash................ . 288
Spokane River below Nine-Mile Dam, near Spokane Wash.................00 . 289
Spokane River at Long Lake, Wash. . . 290

St. Joe River at Calder, Idaho . . . . .
St. Maries River at Lotus, TAARO -« oo . 292
Hayden Creek below North Fork, near Hayden Lake, Idaho.............cvvvuvnnnn.. 293



CONTENTS X

Gaging-station records--continued.
Upper Columbia River Basin--Continued.

Spokane Rlver Basin--Continued. Page
Hayden Lake at Hayden Lake, Idaho.......ccvveuvuiunrercnneneennnn . 294
Hayden Lake Irrigation District diversion near Hayden Lake, Idaho. . .. a95
Rathdrum Prairie Canal at Huetfer, Idaho..............ccvniinvinnennenn, ... 296
Spokane Valley Farms Co.'s canal at Post Falls, Idaho................... o.. 287
TLatah Creek at Spokane, Wash............ ittt iinneennes .... 298
Little Spokane River at Elk, Wash....... e e .. 299
Little Spokane River at Dartford L2 5] o AP .. 300
Little Spokane River near partford, Wash. N .. 301

Okanogan RIVET BaSIN. ......iiuiiiiiinnneiie e iiriisn s eneanvesnn .. 302
Okanagan River at Okanagan Falls, British Columbla...................... .. 302
Osoyoos Lake near QOroville, Wash................... . e .. 303
Okanogan River at Oroville, Wash. 304
Okanogan River near Tonasket Wash . . . . 305
Similkameen River near Nighthawk Wash ............... .. 306

Methow RIver Basin..........o ittt it it iiii e .. 307
Methow River at Twisp, Wash.........oviiiniiiiiiniii it .. 307

Chelan RIVEr Basin........vunieiiiiiiiiiiet ittt erasnonanranens .. 308
Stehekin River at Stehekin, Wash., .. ...v.viiiir e reenronnenecnnennnes .. 308
Lake Chelan at Chelan, Wash..........c.oviiiiiiiiiiiiiiininieninrnronnen .. 308
Chelan River at Chelan, Wash..........coiiiuriiiiiiiiiiiiiniiinianeiens .. 310
Railroad Creek at Lucerne, Wash.. P .. 311

Wenatchee River Basin............ . . . . . 312
Wenatchee Lake near Plain, Wash............. . . 318
Wenatchee River below Wenatchee Lake, Wash, e . . 313
Wenatchee River at Plain, Wash......... P N .. 314
Wenatchee River at Peshastin Wash........ooooiiiiiinnn, . .. 315
Icicle Creek above Snow Creek near Leavenworth, Wash................... .. 316

Moses Coulee Basin. ... .ueuuivinnnvriennnerronnsvsenneenoennoreeonnnrenanns ..o 317
Douglas Creek near‘ Alstown == o N ..o 317
Douglas Creek near Palisades, Wash ................ .. 918

Crab Creek Basln. .. ...ttt iiiei e .. 318
Crab Creek at Irby, Wash ................... et e riabesastaenas .. 319
Crab Creek near Moses Lake, Wash.............iiiiiiiiiiiiiineiannnnenes .. 320
Moses Lake at Mcses Lake, Wash.......cvuiivuiirneennrronnnrsnneninnenns ..o321
Crab Creek near Warden, Wash. . . . 322
Crab Creek near Smyrna, Wash.............. . . . 323
Park Lake near Coulee Clty, WBSHL. oo e e e .. 324
Park Creek below Park Lake, near Coulee City, Wash. e .. 325
Blue Lake near Coulee City, Wash...........oiiuiiiiiiiiiiiieinieiiinan, .. 326
Lenore Lake near Soap Lake, Wash.........vvvuevuenveneenninns . .. 327
Soap Lake near Soap Lake, Wash...........coviiniinianenrnnns, .. 328
Rocky Ford Creek near Ephrata, Wash..........ccoevviinieennenn.. .. 329

Yakima RIVEr Basin.......viiiinininiiiiiiiiiiiiieieriarineaaean .. 330
Yakima River near Martin, Wash.. J N ... 330
Yakima River at Cle Elum, Wash. . e e ..o 331
Yakima River at Umtanum, Wash.. . . . 332
Yakima River near Parker, Wash, . . . . 333
Yakima River at Kiona, Wash.............ciiiiiiniiniiiiiinnnnn. . .. 334
Reservoirs in Yakima River Basin.. ..... .. 335
Kachess River near Easton, Wash.............. ... ..ciiiiiies .. 337
Cle Elum River near Roslyn. WaSh. oo .. 338
Teanaway Rlver near Cle Elum, Wash . oo, . ... 338
Naches River below Tieton River near Naches, Wash.............. .. 340
Bumping River near Nile, Wash............c.c.ooian.n, L0341
American River near Nile, Wash,................ .. 342
Tieton River at Tieton Dam, near Naches, Wash . 343
Tieton River at headworks of Tieton Canal, near Naches, Wash.. 344
North Fork Ahtanum Creek near Tampico, Wash........c.covvevuns 345
South Fork Ahtanum Creek at Conrad Ranch, near Tamplco, Wash.. . . 346

Miscellaneous discharge measurements............couirininiinnnnrenann, .. .. 347

o T0 L Nebearisavescaasennennasanan 357
ILLUSTRATION

Page

Figure 1. Columbia River at Trinidad, Wash,; A, Recording gage shelter and stilling

well; B, East cable tower........ e e e e 3



SURFACE WATER SUPPLY OF PACIFIC SLgEg BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER
IN, 1950

SCOPE OF WORK

This volume 18 one of a series of 14 reports presenting results of measurements of
stage and flow made on streams, lakes, and reservoirs in the United States during the
water year ending September 30, 1950. The work was begun in 1888 in connection with
speclal studies relating to irrigation. Measurements of the flow of streams and of the
stage and contents of lakes and reservoirs have been made at about 12,060 gaging stations
in the 48 States and also at many in the Territories of Alaska and Hawali. On September
30, 1950, 6,540 gaging stations, including those in Hawali and Alaska were being main-
tained by the Geologlcal Survey and cooperating organizations. Miscellaneous discharge
measurements were made during the water year at many other points.

In the executlon of the work many State and private organizations have cooperated,
either by furnishing data or by assisting in collecting data. Cooperation of the first
kind 1s acknowedged in connection with the description of each station affected; cooper-
atlon of the second kind 18 acknowledged, under the heading "Cooperation," in the intro-
ductory matter that precedes the gaging-station records in each volume. In the present

volume, the section on cooperation of the second kind appears on page 12.
DEFINITION OF TERMS

The units in which stream-flow data are presented in this report and cther terms usea
herein are defined as follows:

"Second-feet" 18 an abbreviation for "cublc feet per second." A secord-foot 1s the
rate of dlscharge or a stream whose channel 1s 1 square foot in cross-sectlonal area and
whose average veloclty 1s 1 foot per second.

"Second-feet per square mile" is the average number of cubic feet of water flowing per
second from each square mile of area drained, on the assumption that the runoff is dis-
tributed uniformly both as regards time and area.

"Runoff in inches" is the depth to which an area would be covered if all the water
draining from it In a given perlod were uniformly distributed on its surface. It 1s used
for comparing runoff with rainfall, which 1s usually expressed in inches.

An "acre-foot" 1s the quantity of water required to cover an acre to the depth of
1 foot and 1s equivalent to 43,560 cubic feet. The term 1s commonly used in connection
with storage for irrigation.

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

"Stage-discharge relation" is an abbreviation for the term "relation between gage helght
and discharge."

“Control" 1s a term used to designate a feature downstream from the gage that deter-
mines the stage-discharge relation at the gage. Thls feature may be a natural section,

a reach of the channel, or an artificial structure.

"Contents" 1s a term applied to the volume of water in a reservoir., Unless otherwise

indicated, it 1s computed on the basis of a level pool and does not include bank storage.
1
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1

'Drainage area" of a stream at a specified locatlon is that area, measured in a hori-
zontal plane, which is enclosed by a topographic divide such that direct surface runoff
from precipitation normally would drain by gravity Into the river basin above the specified

point. Flgures of drainage area given herein include all closed basins or non-contributing

areas within the area unless otherwise noted.

EXPLANATION OF DATA

The base data collected at gaging stations consist of records of stage, measurements
of discharge, and general information used to supplement the records of stage and discharge
measurements in determining the daily flow. The records of stage are obtained either from
direct readings on a nonrecording gage or from a water-staje recorder that gives a con-
tinuous record of the fluctuations. Measurements of discharge are made with & current
meter by the general methods outlined in standard textbooks on the measurement of river
discharge. Typleal structures in use at gaging stations are shown in figure 1.

Rating tables giving the discharge for any stage are prepared from the discharge meas-
urements. The appllication of the daily mean gage height to those rating tables gives the
dally mean discharge, from which the monthly and the yearly mean discharge are computed.
If the stage-discharge relation is subject to change because of frequent or ccntinual
change in the physical features that form the control, the daily mean discharge is de-
termined by the "shifting-control method," in which correction factors based on indivigd-
ual discharge measurements and notes by englneers and observers are used in applying the
gage heights to the rating tables. At times the stage-discharge relation for a station
may be temporarily changed by the presence of aquatic growth or debris on the control.
For such times the dally mean discharge is computed by what is essentially the "shifting-
control" method, described above,

At some gaging stations the stage-discharge relation is affected by backwater from
reservoirs, tributary streams, or other sources, which necessitates the use of the "slope
method," in which the slope or fall in a reach of the stream is a factor in tl~ determi-
nation of discharge. Information requisite for determining the slope or fall is obtained
by means of an auxiliary gage set at some distance from the base gage. At some stations
the stage-discharge relation is affected by changing stage, and for them the rate of
change of stage 1s used as a factor in the determination of discharge.

At most gaging stations in the northern part of the United States and at some in the
mountainous regions of other parts the stage-discharge relation is affected by lce during
the winter, which makes it impossible to compute the discharge ir the usual manner. Dis-
charge for periods of ice effect 1s computed on the basis of the gage-height record and
ozcasional winter discharge measurements, consideration being given to the available in-
formation on temperature and precipitation, notes by gage observers and engineers, and
comparable records of discharge for stations in the same or nearby basins. Fev those
stations at which the stage-discharge relation is affected by ice, the days included in
the periods of ice.effect either are indicated in the table by symbols referring to a
footnote that states this fact or are given in a general note following the table. The
days on which discharge measurements were made during or between periods of ice effect,
shortly before the first period, or shortly after the last period are similarly indicated
by a footnote.

For most of the gaging stations on streams in the area covered by this report the data
presented comprise a description of the statlon, a table showing the daily discharge of
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corresponding to either once-dally readings of the gage, the mean of twice-daily readings,
or the mean gage height determined from gage-helght graphs based on gage readings. For
periods of rapldly changing stage, the dailly mean discharge 1s determinei from gage-height
graphs based on gage readings, the frequency of which is stated 1n the station description.

In the table of monthly discharge the column headed "Second-foot-days" gives the sum
for each month of the figures given in the table of daily discharge. The column headed
"Maximum" gives the maximum daily discharge, not the momentary discharge when the water
surface wag at crest stage. Likewise, in the column headed "Minimum" the quantity given
is the minimum dally discharge. The column headed "Mean" gives the average flow in cubic
feet per second during the month.

Peak discharges with the times of their occurrence are listed below the table of monthly
discharge for most stations. All independent peaks above the selected base are given. The
base discharge, which is given 1n parentheses, 1s selected so that an average of about
three peaks a year will be presented. Peak discharges are not published for canals,
ditches, drains, or for any stream for which the peaks are subject to substantial control
by man.

For most gaging stations on lakes and reservoirs the data presented comprise a descrip-
tion of the station and a monthly summary table of stage and contents. For some reser-
voirs a table showlng daily contents or stage’is given. A skeleton table of capacity at
given stages 1s usually given in the first report in which data for a station are published

but is omitted from succeeding reports.
ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily on (1) the permanency of the stage-
discharge relation or, if the contrcl is unstable, the frequency of discharge measurements
and (2) the accuracy of observations of stage, measurements of flow, and interpretation of
records.

The station description gives a statement in regard to the general accuracy of the rec-
ords., "Excellent" indicates that, in general, the error in the daily records is believed
to be less than 5 percent; "good," less than 10 percent; "fair," less than 15 percent; and
"poor," probably more than 15 percent. The records of monthly and yearly mean discharge
and runoff are, in general, more accurate than the daily records.

Yield at some stations as indicated by monthly means may vary wildely from natural yleld,
owing to diversion, consumption, regulation by storage, increase or decrease in evaporation
due to artificial causes, or other factors. For such stations figures of "second-feet per
square mile" and "runoff in inches" are not published unless storage or dlversion records
are included 1ndicating the extent of the regulation or diversion or unless satisfactory
adjustments can be made for changes in contents or reservoirs or for other changes incident
to use and control. Evaporatlon from a reservoir is not included in th: adjustments for
changes in reservoir contents, unless its inclusion is indicated. Even at those statlons
where adjustments are made, in some instances large errors in computed yields may occur
when relatively large negative adjustments are applied or when evaporation is large in
comparison with the observed discharge. Figures of second-feet per square mile and runqff
in inches are also omitted if the dralnage area includes large noncontributing areas or 1if

the average annual rainfall over the drainage area is less than 20 inches.
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Many gaging stations on streams in the irrigated areas of the United States are situated
above most of the diversions from those streams, and therefore the discharge recorded does
not show the water supply available for further development, as prior appropriatlons below
the station must first be satlsfled.

The table of monthly discharge presents in summary the distribution of the flow past the
station. The table of daily discharge affords. opportunity for more detailed studies of the
variation in flow. As further observations in each succeeding year may be expected to
throw new light on data previously published, it should be borne in mind that such data are

subject to revision in succeeding water-supply papers.
PUBLICATIONS

The results of stream-flow measurements are now published annually in 14 rarts, each
part covering an area whose boundaries coincide with natural drainage features as indicated
below:

Part 1. North Atlantic slope basins (St. John River to York River).
2. South Aglantic slope and eastern Gulf of Mexico basins (James River to Mississippi
River).
3. Ohlo River Basin.
4. St. Lawrence River Basin.
5 Hudson Bay and upper Mississippl River Basins.
6. Missouri River Basin.
7. Lower Mississippi Hiver Basin.
8. Western Gulf of Mexico basins.
9. Colorado River Basin.
10. The Great Basin.
11. Pacific slope basins in California.
12. Pacific slope basins in Washington and upper Columbia River Basin.
13, Snake River Basin.
14. Pacific slope basins in Oregon and lower Columbia River Basin.

Water-supply papers and other publications of the Geological Survey containing data on
the water resources of the United States may be obtained or consulted as explained below.

1. Copies may be purchased at nominal cost from the Superintendent of Documents, Gov-
ernment Printing Office, Washington, D. C., who will, on application, furnish lists giving
prices.

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

3. Sets are avallable for consultation in the offices of the water resources division of
the Geological Survey as follows:

East of the Mississippi River:
Albany, N. Y., 526 Federal Building.
Asheville, N. C., 220 Post-0ffice Building.
Atlanta, Ga., 644 Peachtree Seventh.
Augusta, Maine, 420 Statehouse.
Baton Rouge, La., 850 North 5th Street.
Boston, Mass., 939 Post Office Building.
Champaign, I1l., 605 South Neil Street.
Charleston, W. Va., 408 Union Building.
Charlottesville, Va., Cabell Hall, Unlversity of Virginia.
Chattanooga, Tenn., 442 Post Office Building.
College Park, Md., 106 Engineering Building, University of Maryland.
Columbia, S. C., 207 Creason Building.
Columbus, Ohlo, 1509 Hess Street.
Harrlsburg, Pa., 430 Education Building.
Hartford, Conn., 203 Federal Bullding.
Indianapolis, Ind., 311 West Washington Street.
Jackson, Migs., Room 1, Fidelity Building.
Knoxville, Tenn., 337 Post Office Bullding.
Tansing, Mich., 611 Capitol Saving & Loan Building.
Louisville, Ky., 531 Federal Building.
Madison, Wis., 666 State Office Building.
Montgomery, Ala., 507 Post Office Building.
New Philadelphla, Chio, Muskingum Watershed Conservancy District Buildinz.
Ocala, Fla., Building 211, Camp Roousevelt.
Pittsburgh, Pa., 515 Plaza Building.
Raleigh, N. C., 908 Capitol Club Building.
St. Paul, Minn., 1427 New Post Office Bullding.
Trenton, N. J., 228 Federal Building.
Washington, D. C., General Services Administration Building.



PUBLICATIONS

West of the Mississippi River:

Austin,

Tex., 302 West Fifteenth Street.

Bismarck N. Dak., 7 Eltinge Building.

Boise,
Denver

Idaho 429 Federal Building.
Colo., Federal Center.

Fort Smith, Ark., 6 Post Office Building.

Helena, Mont 408 Federal Building.

Honolulu "Hawaii 225 Federal Building.

Idaho Falls, Idaho 204 Federal Building.

Iowa City, Iowa, 508 Hydraulic Laboratory, University of Iowa.

Junéau,

laska "sub Port.

Lincoln, Nebr., 510 Rudge Guenzel Building.

Los Angeles, Calif.,

Oklahoma City, Okla , 405 Post Office Building.
Pierre, S. Dak., 207 Federal Bullding.
Portland Oreg., 606 Post Office Building.

Rolla,

Mo , 211 Ramsey Building.

St. Louis, Mo., 1004 New Federal Building.

Salt Lake City, Utah, 303 Federal Building.

San Francisco, Calif., 541 Federal Office Building.
Santa Fe, N. Mex., 204 United States Courthouse.
Tacoma, Wash., 228 Federal Bullding.

Topeka, Kans., 305 Federal Bullding.

Tucson, Ariz., 210 Post Office Building.

429-F United States Post Office and Courthouse.

A list of Geological Survey publications may be obtained by applying to the Director,

Geological Survey, Washington, D. C.

Prior to publication, records of discharge in provisicnal form for individual stations

may usually be obtained from the district offices listed above.
Early records of the flow of streams in the United States are published in the reports

listed below.

In many of these reports records for years earlier than those indicated

have been included for some streams.

Stream-flow data for the years 1884~1901, in reports of the Geological Survey

(A = Annual Report; B « Bulletin; W « Water-Supply Paper)

Character of data

Year

Descriptive information only.

Hontldxly discharge and descriptive information.

e...d0..

Honthly dischnrge .....

Descriptions, mel.auremants, g ge heighcs, md ratings

Descriptive information only.

Descriptions, measurements, gage heights, ratings, and
monthly discharge.

Gage helghtB..iceveeorecscorncnncocnconnes ersecseenanns

Descriptions, measurements, ratings, and nonthly dischn-ge. .o

Descriptions, measurements, and gage heights of streams east
of the Mississippi River, and Missourl River and tribu-

taries above Kansas River.

Descriptions, measurements, and gage neights of stream west
of the Mississippl River, except Missouri River and tribu-
taries above Kansas River

Descriptions, measurements, ratings, and monthly discharge.

Measurements, ratings, and gage heights of streamseast of
the Misslssippl River, and Missouri River and tributaries.

Measurements, ratings, and gage heights of streams west of
:heilussisuppi River, except Missouri River and tribu-
aries.

g:nthiytdiecmrse.......... ...................... eeeeeeenn
scriptions, measurements e he ts, and rat S .

Monthly discharge’m.%sh.’ms

Descriptions, measurements, gage height

Monthly discharge.

Descriptions, melsurcnents, gage he ts, and ratings...

Monthly G18ChaArBe...vcesscccscoarsrrassncarsveasassnavssen

1884 to September 1890
1884 to June 30, 1891.
1884-92.
1888-93.
1893-94.

1895.
1896.

1895-96.
1897.

1897.
1897.

1898.
1898.

Papers on

and drainage

surface water supply containing records from 1899 to date, grouped by years

basins, are listed by number on page 8. The data for any particular gaging

station will, in general, be found in the reports covering the years durirs which the

station was maintained.

For example, the data for 1910 to 1920 for any station in the

area covered by part 3 are published 1n Water-Supply Papers 283, 303, 323, 353, 403, 433,
453, 473, and 503, which contain records for the Ohio River Basin for those years.

238382 O - 53 ~ 2
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PUBLICATIONS 9

The records at most of the stations discussed in these reports extend ove™ a series of
years. Miscellaneous measuremsnts at many polnts other than regular gaging stations have
been made each year and are published under "Miscellaneous dlscharge measurements" at the
end of each report, the streams and polnts of measurement listed appearing in the same
relative order as the streams and gaging stations in the body of the report. An index of
the records obtalned prior to 1904 has been published in Water-Supply Paper 119,

Each of ths reports on surface water supply for the year 1938, 1ssued as Water-Supply
papers 871 to 884 (see table on p. 8), contains, for the area covered by that report, a
summary of yearly discharge at gaging statlons at which 10 or more complete years of record

have been collected. These summarles are avallable also as separate reprints.
Reports have been published that are compilations of records for varlous areas, usually

a single State or dralnage basin. These reports contain records previously published
(some of which have been revised), as well as some records not contained in the annual
serles of water-supply papers. The following table glves the numbers and titles of these

reports, arranged alphabetically, some by States and some by dralnage basins.

Reports containing compilations of records of discharge by States and dralnage basins

Report Period Water-Supply
Paper
STATE
Alabama, Water powers of, with an appendix on stream measurements in 1895-1903 107
Mississippi.
California, Water resources of, part 1, Stream measurements in Sacra- 1887-1912 298
mento River Basin.
California, Water resources of, part 2, Stream measurements in San 1878-1912 299
Joaquin River Basin.
California, Water resources of, part 3, Stream measurements in the Great 1891-1912 300
Basin and Pacific Coast river basins.
California, southern, Surface water supply of Pacific slope of...........| 1890-1918 447
California, Surface water supply of Sacramento River Basin...... essees | 1895-1927 597-E
California, Surface water supply of San Joaquin River BasiNe....ceeesesso | 18951927 636-D
California, southern, Surface water supply of Pacific slope basins in.... | 1894-1927 636-E
California, Surface water supply of minor San Francisceo Bay, northern 1895-1927 637-A

Pacific, and Great basins in.

Colorado, Water resources of 1884-1900 74
Georgia, Water resources of.. 1895-1905 197
Massachusetts, Surface Waters Of.....coseneeccsassescccssasanscscsesaress | 18481915 415
Massachusetts, Hydrology of, Part 1, Summary of stream-flow and precipl- 1863-1945 1105
tation records.
Nebraska, Surface water supply of.. 1894-19C6 230
Oregon, Surface water Supply Ofc.eecscescsas . 1878-1912 370
Texas, Summary of records of surface waters of...... 1898-1937 850

Vermont, Surface waters Of.iiceccccsccccaccoas ave 1875-1916 424

Washington, Summary of hydrometric data in....ee.ecees 1878-1919 492

Washington, Summary of records of surface waters of 1919-35 870

Wisconsin, northern, Water power Of ....cocveseess 1895-19CS 156

Wyoming, Surface waters of, and their utilization....seseeesascssvsscecas | 1894-1921 469

DRAINAGE BASIN

Colorado River (Ariz., Colo., N. Mex., Utah, Wyo.) and its utilization... | 1888-1914 395

Colorado River, upper (Colo., Utah), and 1ts util1zationN....ccssoncecsses | 189721927 617

Colorado River Basin (Ariz., Calif., Colo., Utah, Wyo.), Surface waters 1891-1938 918
at base statlons in,

Colorado River Basin (Ariz., Calif., Nev., N. Nex., Utah), Surface waters | 1888-1938 1049
at stations on tributaries in lower.

Columbia River Basin, upper (Mont., Idaho), Surface waters of 1898-1938 916

Great Salt Lake Basin, Water powers Of....vicoesicsann 1889-1920 517

Green River (Colo., Utah, Wyo.) and its utilization
Kennebec Rlver Basin (Maine), Water resources of..
Milk River. See St. Mary and Milk Rivers....ceocescses

1394-1976 618
1890-~19CA 198

Missouri and 3E. Mary River Basins (Mont.), Surface waters Of............ | 1881-1938 917
New-Kanawha River Basin (N. C., Va., W. Va.), Surface water supply of.... | 1895-19¢0 536
Penobscot River Basin (Maine), Water reSources Of....ciecescssceasse . | 1904-9 279
Potomac River Basin (D. C., Md., W. Va.)eioanessassceoscoans . | 1895-1906 192
Rio Grande Basin (Colo., N. Mex., Tex.), Water resources of.... . | 1888-1913 358
St. Mary and Milk Rivers (Mont., ca.nadai » Water supply of... e . | 1898-1917 491
St. Mary River, See St. Mary and Milk Rlvers; Missouri and St. Mary
River Basin,
Sevier Lake Basin (Utah), Utilization of surface water resources of...... | 1889-1937 920
Susquehanna River Basin zPa., Md.) Hydrography Of...e.ccsssecsscescsasos. | 18901904 109

Records of discharge have been published also in State reports. Some of these are
not contained in the publications of the Geologlcal Survey or are revisions of records
previously published in 1ts water-supply papers. The followlng table contalns a list of

these reports.
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State reports containing compllations of records of discharge

State

Period

Report

Issued by

Alabama.eeeesss

Colorado.c....

DOcesnransns

Connecticut...

DOvuvnnnene

Kansas...

Kentucky.eeeoe
Loulsiana.....

Malnes.eiavees
Maryland......

DOvearnanen

Minnesota.....

Mississippi...
Missourl......

DOuvevsenes

Montana..
DOvevevenes

Nebraska......

New Hampshire.
New Jersey....

DOvencannan

DOcecovenne

New Mexico....
North Carolina

DOcereannan

DOvaveannas
Do...

DOuvnvasese

Do.....

North Dakota..

Oh10.ssvvnesss
DOucecerons
DOeeeeoanne

Oregofe.cecaass
DOverracane
DOseasenanse

1895-1915
190447

1857-1928
1903-48

1881-1935

1881-1938

1900-1927
1912-33
1898-1946
1895-1906
1907-19
1908-11
1900-1934
1923-27
1927-30
1873-1932
1873~1940

1941-42

1895-1919
1919-24
1924-28
1928-35
1935-39
1310-20
1903-38

1887-1920
1929-37

1892-1943

1931-48
1909-12

1900-1948
1857~1926

1927-39

1889~1911
1881-1938

1894-191¢
1914-28
1889-1922
1892-1928
1928-34
1934-40

1888-1925
1889-1923

1889-1936

1866-1945
1820-1945

1866~1945
1872-1945
1857-1945
1919-21

1862-1938
1882-1944

1898-1921
1898-1944
1902-39
1898-1939
1878~1914
1914-24
1924-~30

Bull,. 17, Water powers of Alabam@.....ce.ss
Special Report 20, Water Resources and Hy-
dreology of southeastern Alavame.
Stream-gaging Rept. leviceserecsasessoancas
Surface Water Resources of Arkansas........

Water resources of Colorado, Appendix 2,
Data on stream-gaging stations of
Colorado.

Water resources of Colorado, Appendix 3,
vols. 1 and 2, Stream-flow data of
Colorado,

Bull. 44, Water resources of Connecticut...

Sth biennial TepPort...cveeesecessoscecssoess
Bull. 31, Springs of Florida.......
Bull. 16, Water powers of Georgla
Bull. 38, Water powers of Georgla
Water resources of Illinois.....
Stream-flow data of Illinoils.
Pub. 72, Surface water suppl,
Pub. 112, Surface water supp
stream-t‘low records of Iowa caresesane
Water-Supply Bull. 1, Summarles ol' yearly
and flood flow relating to' Iowa streams.
Water-Supply Bull. 2, Surface water
resources of Iowa.

Surface waters of Kansas..
seee@00s0crsasncacinues
Report of Division or Hater Resources......
Stre(;m—flow data of Kansas.eeseeassecascaas
eersl0ieccaensaneans
Surface waters of KentucKky..eoesovoseessosos
Geol. Bull. 16, Surface water supply of
Louislana.
lst annual report..cscseescecansecnsancnnaes
Flow data and draft storage curves for
major streams in Maryland.
Bull. 1, Summary of records of surface
waters of Maryland and the Potomac
River Basin.

ses

of Indiana...
of Indiana

Bull. 5, Anne Arundel County Water Resources|

Water-resources investigation of Minne-
sota.

Bull. 68, Surface Waters of Mississippl....

Vol. 20, 2d series, Water resources of
Missouri.

Vol. 26, 24 series, Surface waters of
)ussouri

Sth blennlal report...ccicoeercscanscaanccs

Special Rept. 10, vols. l-4, Water re-
sources of Montana.

1lst hydrographic report..eseescccscscssaces

2d hydrographic report.iecccceccscsscssacses

Annual and statistical report, vol. 12.....

Bull. 33, Surface water supply of New
Jersey.

Special Rept. 5, Surface water supply of
New Jersey.

Special Rept.
New Jersey.

Surface water supply of New Mexico.........

Bull. 34, Discharge records of North
Carolina streams.

Bull. 39, Discharge_records of North
Carolina streams.

Hydrologic Data on the Neuse River Basin.

Hydrologic Data on the Cape Fear River

Basin.
Hydrologic Data
Basin.

9, Surface water supply of

on the Yadkin-Pee Dee River

Hydrologlc Data on the Catawba and Broad
River Basins.

Hydraulic Data on The French Broad River
Basin.

Report to Governor of North Dakota on
floed control.

Surface water in North Dakot@.....cscecnece

Supplement B, 4th biennial report..........

Bull. 73, Ohio stream flow, Part l....ces..

Bull. 127, Ohio stream flow, Part 2........
Bull. 200, Compilation of stream-flow
records of Chio.

Bull. 111, Ohio stream-dralnage
flow-duration tables.
Bull, 4, Water resources of the

areas and
State of
State of
State of

Oregon.
Bull. 7, Water resources of the

QOregon.
Bull, 8, Water resources of the
Oregon.

1 Contains records of yearly discharge only.

% Contains records of maximum and minimum dally, weekly,

discharge.

and monthly

Geologlcul Survey of Alabama.
Do

Arkansas Geological Survey.

Arkansas Resnurces and De-
velopment Commission;
University of Arkansas,
Ingtitute of Sclence and
Technology.

State Planniqg 00mission,
Water Cons<rvation Board,
State engiveer.

Do.

State Geologlical and Natural
History Su-vey.

State Water Commission.

Florida Geological Survey.

Geologlcal Survey of Georgla.

Rivers and Lokes Commisslon.
Division of Waterways.
Department of Conservation.

State‘Plannirg Board.
Iowa Geological Survey.

Do.

Kansas Water Commission.

Do.
8tate Board of Agriculture.
D

0.

Do.
Kentucky Geologlcal Survey.
Department of Conservation.

Maine Water Fower Commission.

State Plannirg Commission and
Water Resources Commission.

Department of Geology, Mines,
and Water Resources.

Do.
State Drainage Commission.

Mississippl Geologlcal Survey,

Missourl Buretu of Geology
and Mines.

Missouri Geological Survey
and Water R2:8ources.

office of the State Engineer.

Montana Agricultural Experi-
ment Statiom.

Bureau of Wat:r Power, Irri-
gation, and Drailnage.
Do

Public Service: Commisslon.

Department of Conservation
and Development.

State Water Prlicy Commission.

Do

office of the State Englneer.
Department of Conservation
and Developrent.

Do.
Do.
Do.

State chief engineer.

State Planning Board.

State Water Conservation
Commigsion.

Engineering Eyveriment Station,
Ohio State University.

Depa.rtment of Agriculture,
Division of Comservation
and Natural Resources.

Engineering Esveriment Station,

Ohlo State University.
ornee of the State Engineer.

Do,
Do.

discharge and yearly mean



PUBLICATIONS 11
8tate reports containing compilations ot records of discharge~«Continuec
State Period Report Issved by
Oregon..... +oe 11930-38 Bugi. 9, Water resources of the State of Office of the State Engineer.
e .
DOvevrnnnnn 1936-41 Bull, 10, water resources of the State of Do.
Oregon.
Pennsylvania,.. | 1890-1911 | Report of the Water Supply Commission of Water Supply Commission of
Pennsylvania. Pennsylvania.
DOveasesanas | 1928-32 Stream-flow records of Pennsylvania........ | Department of Forests and
Waters.
Rhode Island.. | 1929-41 7th annua8l TePOrt.esccsssssesssssssssssesss | Department of Public Works.
South Carolina | 1884-1946 { Bull, 17, Summary of records of surface South Carolira Research,
water supply of South Carolina. Planning ard Development
Board.
Tennessee..... | 1874-1924 | Bull. 34, Water resources of T\ 3 par t of Education.
DOsassas 1920-30 Bull. 40, Surface waters of Tennessee. Do.
1889-1905 | 5th biennial report Office of the State Engineer.
1906-10 7th blennial report Do.
1911-16 10th biennial report....c.... .e . Do.
. . | 1895-1927 | Bull, 31, Water resources of Virginia, Virginia Geologlcal Survey.
DOcossssnes | 1927-42 Bull. 4, Surface water supply of Virginia Virginia Conservation Com-
gozom?o, Rappahannock, and York River mission,
sins).
DOsssossnes | 1927=42 Bull. 5, Surface water supply of Virginia Do,
(James River Basin).
DOsuvsssoere | 1927-42 Bull, 6, Surface water supply of Virginia Do.
(Roanoke and Chowan River Basins).
DOseovsoaes | 1927-42 Bull. 7, Surface water supply of Virginia Do.
(lleviy, Tennessee, and Big Sandy River
Basins).
Washington.... | 1878-1933 | Bull. 5, Monthly and yearly summaries of Department of Conservation
hydrometric data. and Development.
Wisconsin....., | 1888-1914 | 1st report of Rallroad Commission of Wis- Railroad Comrission of Wis-
consin to Legislature on water powers. consin.
DOseeeseves | 1914-23 24 report of Rallroad Commission of Wis- Do.
consin to Legislature on water powers.

3 Includes records of discharge for all stations in North Carclina in the Tennesser River Basin.
Note.- In addition to the records contained in the reports listed above, the follovwing States

nave 1ssued annual or biennial reports in which are contained records of discharge:
Maine, Missouri, Montana, Nebraska, Novada, New
Supply and city of Rochester), North Dekota,

Colorado, Connecticut, Idaho, Indiana, Kansas,
Mexico, New York (also New York City Board of Water
Oregon, Pennsylvania, Rhode Island, South Dakota, Washington, and Wyoming.

The reports listed in the foregoing tables contain the customary
collected during the systematic operation of gaging stations. Deta
the stage and discharge of many streams during major floods has bee
reports on these floods published by the Geological Survey. The mo
special reports also contain other pertinent hydrologic information
lations of data relating to earlier noteworthy floods. The followi
bers and titles of these reports:

California,

records of discharge
iled information on

n included in special

re recent of these

and analyses and compi-
ng list gives the num-

River to Susquehanna River reglon.

4 upper Chio Rivers.

1937.
May and June 1937.

tions through Sertember 1938.

ow Boulder (Hoover) Dam.

Water-Supply

Paper Title

88 The Passalc flood of 1902.

92 The Passalc flood of 1903.

96 Destruetive floods in the United States in 1903.

147 Destructive floods in the United States in 1904.

162 Destructlve floods in the United States in 1905.

334 The Dhio Valley flood of March-April 1913.

426 Southern California floods of January 1916.

487 The Arkansas River flood of June 3-5, 1921.

488 The floods in central Texas in September 1921.

520-G Some floods in the Rocky Mountain reglon.

636-C The New England flood of November 1927.

771 Floods in the United States, magnitude and frequency.
773-E The New York State flood of July 1935.

796-B Flood on Republican and Kansas Rivers, May and June 1935,
796-C Flood in La Canada Valley, Calif. January 1, 1934
796-G Ma jor Texas floods of 1935,

798 The floods of March 1936, part 1, New Engiand rivers.
799 The floods of March 1936, part 2, Hudson

800 The floods of March 1936, part 3, Potomac, James, an
816 Major Texas floods of 1936.

836-A Stages and flood discharges of the Connectlcut River at Hartford, Conn.
838 Floods of Ohlo and Misgissippi Rivers, January-February,
842 Floods in Canadian and Pecos River Basins of New Mexico,
843 Floods of December 1937 in northern California.

844 Floods of March 1938 in southern Callfornla.

847 Maximum discharges at stream-measurement sta

867 Hurricane floods of September 1938.

869 Flood of August 1935 in Muskingum River Basin, Ohio.
914 Texas floods of 1938 and 1939.

966 Minor floods of 1938 in North Atlantic States.

967-4 Floods of September 1939 in Colorado River Basin bel
967-B Flood of July 5, 1939, in eastern Kentucky.

967-C Flood of August 21, 1939, in town of Baldwin, Malne.
994 Cloudburst floods in Utah, 1850 to 1938.

997 Floods in Colorado.
1046 Texas floods of 1940,
1066 Floods of August 1940 in the southeastern States.
1080 Floods of May-June 1948 in Columbia River Basin.
1134-A Floods of August 4-5, 1943 in Central West Virginla.
1134-B Floods of July 18, 1942 in North Central Pennsylvania
1137-A Missourl River Basin Floods of April-May 1950 in Nor

th and South Dakota.
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RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

The following table contains a 1list of gaging stations for the area covered by this
report at which records of daily discharge were collected during the water year October
1949 to September 1950 by agencies other than the Geological Survey. The records for these
stations are not contained in the publications of the Geclogical Survey except as noted.

Records of discherge collected by agencles other than the Geologlcal Survey

Stream Locatlion Perlod Collected by Remarks

Clearwater River....... |Near Seely Lake, Mont.. | 1949-50 Bureau of Reclamation. | Unpublished
Crow Creek. . .+.+ |At Montana Power sub- 1949-50% U. 8. Forest Service.. Do.
station near Thompson
Falls, Mont.

Flathead River......... |Near Kalispell, Mont... | 1945-50*% | Bureau of Reclamatlon. | tUnpubllished
since 1945,
Do...vvevievieine.. | At Damon Ranch near 1946-50* cevidoaiaai. cereeaans Do
Kalispell. Mont.
Flint Creek, North Fork [ At Georgetown Lake, 1949-50 U. S. Forest Service.. | Unpublished
near Anaconda, Mont.
Lake Whatcom. Bellingham, Wash....... | 1923-50C City of Bellingham.... Do.
Little Blacktail Creek At Nine Mile Inn, near 1948-50 U. S. Forest Service.. Do
Butte, Mont.
Lolo Creek....... «..ss. | At Lolo ranger statlon 1949-50% oo dOiiiiiiiieiiieens Do.
near Lolo, Mont.
Monture Creek.......... | Near Ovando, Mont...... | 1948-50 Bureau of Reclamatlon. Do.
Prospect Creek ......... Below Montana power 1949-50% U. S. Forest Service.. Do

substatlon near
Thompson Falls, Mont.

Reservation drain...... | 41falfa. Wash.....,.... | 1812-50 Qffice of Indlan +Unpublished
Affairs, since 1823,
Satus Creek............ [ Downstream from Dry 1913-50 e..do.. iivessicsos. | tUnpublished
Creek, near Toppen- slince 1924.
ish, wash.
Do. . Near Satus, Wash...... 1932-50 P < . | Unpublished.
Stewart Mi11' bprings Near Georgetown Lake, 1949-50% U ‘5. Forest Service.. Do.
near Anaconda, Mont.
Toppenlsh Creek........ Near Fort Simcoe, 1909-50 Office of Indlan tUnpublished
Wash, Affairs. since 1924,
DOwvvnrnnnns Near Alfalfa, Wash..... | 1932-50 Ao Unpublished
Yakima River... Easton, Wash........ . ] 1904, Bureau ox Reclamation tUnpublished
1910-15, since 1915.
1940-50

* Gage helghts only.

+ Records for earlier years published in water-supply papers of Geological Survey.

4+ Fragmentary.

Note.--Records of daily discharge for many canals and drains in Washington and Montana for 1950
and earller years have been collected by the Bureau of Reclamatlon and the Office of Indian Affairs
of the United States Department of the Interlor in connection with irrigation and drainage projects.
These records have not been published. The Northern Rocky Mountaln Forest and Range Experiment
Station collects records of runoff from an area of 960 acres on Benton Creek near Priest River, Idaho.

COOPERAT ION

The work in the several States was done under cocperative agreements with the organiza-
tions listed below:

Jdaho: Tdaho Department of Reclamation, M. R. Kulp, 3tabte reclamation
engineer,

Montana: Office of State Engineer, F. E. Buck; State Water Conservation
Board.

Washington: State Department of Conservation and Development, J. V. Regers,
director, and C. J. Bartholet, supervisor of hydraulics for the department; State
Department of Fisheriles, Alvin Anderson, director; State Department of Game,

D. W. Clarke, director; State Department of Highways, W. A. Bugge, director,
cities of Aberdeen, Bellingham, Bremerton, Everett, Olympia, Seattle, ard Tacoma;
Intercounty River Improvement Commission; Grays Harbor County Utility District
No. 1, Lewis County Public Utility District No. 1; and Douglas, Pacific, Skagit,
and Whatcom Counties.
Financial assistance was furnished by the Corps of Engineers, for the operation of four
gaging stations in Idaho, four in Montana, and ten in Washinston.
Acknowledgment of financial assistance in collecting records published hereln is due to

the United States Department of State, the United States Department of the Army, the United
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States Department of the Navy, and the Bureau of Reclamation and the Office of Indian
ffairs of the United States Department of Interior. Assistance was also fuvnished by the
Soil Conservation Service of the United States Departmsnt of Agriculture and the Weather
Bureau of the United States Department of Commerce. Acimowledgment is due to the Forest
Service of the Unlted States Department of Agriculture and the Weather Bureau for occupa-
tion permits and furnishing special reports of watershed conditions and precipitation
records.

Full cooperation exists between this organization and the Water Resources Division,
Department of Resources and Development, Canada. On waters adjacent to the international
boundary certain stations are maintained jointly by the United States and Canada under the
terms of the Boundary Waters Treaty of 1909, and others are maintained under a subsequent
agreement between the two Governments. The records from all these stations are obtained
in such a manner as to be equally acceptable and available in either country. Thesz sta-
tions are herein designated "international gaging stations."

Assistance in collecting the records was also rendered by the following o»ganizations:

Idaho: Washington Water Power Co.
Montana: Montana Fower Co.
Washington: Crown Zellerbach Corporation; Puget Sound Power & Light Co.;

Rayonier, Inc.; Washington Water Power Co., and Weyerhaeuser Timber Co.
DIVISION OF WORK

The stream-gazing work was conducted by the water resources division of the Geological
Survey, Carl G. Paulsen, chief hydraulic engineer and Joseph V. B. Wells, chief of the
surface water branch. The data for the stations in the several States were collected and
prepared for publication under supervision of distriet engineers as follows: In Idaho
and for Clark Fork near Heron, Mont., T. R. Newell; in Montana (except for station noted),
A. H, Tuttle unkil Dec. 31, 1949, succeeded by Frank Stermitz on Jan. 3, 19£0; in Washing-
tor., F. M, Veatch.

Tne records were reviewed and the manus~ript prepared for publication uncer the dai-

rection cf B. J. Peterson, chief, annual reports section.
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Pacific slope basins north of Columbia River

NASELLE RIVER BASIN
Naselle River near Naselle, Wash.

Locationi--staff gage, lat. 46°22125", long. 123°44'45", in SW: see. 1, T. 10 N., R. 9
., 1 miles upstream from Salmon Creek and 3% miles east of Naselle.

Dralnage area.--55 square miles.

Records available.--May 1929 to September 1950.

Average discharge.--21 years, 423 second-feet.

wxtremes.--Maximum discharge during year, 5,710 second feet Feb. 24 (gage height, 10.8
Teet, from graph based on gage readings); minimum observed, 23 second-feet Oct. 3;
minimum gage height observed, 1.95 feet Sept. 22-24.

1929-50: Maximum discharge, 10,400 second-feet Jan. 22, 1935 (gage height, 15.9
feet, from floodmarks), from rating curve extended above 3,900 second-feet; minimum
observed, 19 second-feet Sept. 12, 14, 1949; minimum gage height observed, 1.72 feet
Aug. 29, 1935.

Remsrks.--Records good except those for period of shifting control, which are fair. Gage
Tead twice daily. No diversion or regulation.

Revisions.--W 932: Drainage area.

Discharge, in second-feet, water year October 1949 to September 1950

Day| Oct Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 28 203 880 780 258 855 683 252 104 as4 50 52
2 25 194 | 1,630 592 241| 1,040 614 248 100{ a5l 45 52
3 24 177 1,170 497 248 | 2,630 637 232 96 48 42 49
4 69 166 930 430 379 | 3,430 552 245 92 45 40 49
5 166 150 756 379 353 | 3,670 492 341 90| 45 37 46
8 161 138 614 637 637 | 2,050 451 | 2350 86 45 42 44
7 125 130 509 660 756 | 1,230 383 294 90| 45 42 44
8 90 197 438 548 | 2,050 305 372 272 94| 45 39 41
9 442 509 410 488 | 1,170 805 345 255 90! 56 35 40
10 297 364 | a360 805 915 660 315 238 84 46 33 40
1i 265| 1,090 323 637 930 574 304 222 78 42 33 39
12 216| 2,790 301 539 | 1,260 484 637 206 73| 41 30 39
13 177| 2,050 294 459 | 3,030 447 492 197 73| 39 29 37
14 155 | 1,120 272 360 | 1,980 399 463 186 73 39 32 37
15 145 731 272 330 | 3,350 548 | 1,120 172 73 37 120 36
16 132 552 294 294 | 2,630 | 1,440 | 1,380 169 71 36 138 36
17 114 438 391 265| 1,560 2,400 | 1,290 177 69 35 88 35
18 104 375 488 241 | 1,090 | 1,840 905 180 69 35 69 34
19 98 319 406 683 880 [ 1,770 £83 169 64| 35 58 34
20 92 279 375 3,750 756 | 1,260 570 164 62 42 50 33
21 88 255 430 | 4,390 707 980 442 158 62 36 48 32
22 84 356 880 | 3,670 805 905 410 148 75 33 48 30
23 280 459 | 1,470 | 2,190 | 1,910 805 360 140 84 33 78 30
24 75| 1,350| 1,530 | 1,230 | 4,810 | 1,260 323 135 88 30 164 46
25 63| 1,560 1,600 855 | 3,590 | 1,090 294 130 78 30 114 135
26 78| 2,790 1,290 683 | 3,430 905 269 125 71 29 92 174
27 92| 3,910| 2,330 535 | 1,980 880 290 | al2? 68 30 82 109
28 930 | 1,770| 4,070 442 | 1,200 756 272 120 64 94 73 77
29 484 1,060 | 2,470 368 - 637 245 120 50| 138 68 61
30 338 805 | 1,470 315 - 548 228 114 56 77 58 56

31 252 - 1,040 279 - 522 - 109 - 60 56 -

Per Runoff
Second- N ini

Month foot—days Maximum | Minimum Mean s:\ix%;e Taches | Acre—feet

0ctober .. ..vvet it 5,495 930 24 177 3.22 3,72 10, 900
November . . 26,287 3,910 130 876 15.8 17.77 52,140
December . . .. 29,693 4,070 272 958 17.4 20.08 58,900
Calendar year 1949 ......... 140, 466 7,140 19 385 7.00 | 94.99 278, 600
JARUATY ... 28,331 4,390 241 914 16.6 19.16 56,190
February .. . 42,905 4,810 241 1,532 27.9 29.01 85,100
March ..... 37,725 3,670 399| 1,217 22.1 25,51 74,830
April . 15,821 1,380 228 527 9.58 10.70 31,380
May ... ... 5,990 350 109 193 3.51 4.08 11,880
June .. ... 2,337 104 56 77.9| 1.42 1.58 4,640
July ...... 1,451 138 29 46.8 .851 .98 2,880
August ... 1,933 164 28 62.4! 1.13 1.31 3,830
September .. .. 1,567 174 30 52.2 .949 1.06 3,110
Water year 1949-50 -......... 199, 635 4,810 24 547 9.95 | 134.93 395, 800

a No gage-height reccrd; discharge interpolated or computed on basis of records for nearby streams,
Note ,--Shifting-control method used Feb. 24 to Sept. 30.



NEMAH RIVER BASIN

North Nemah River near South Bend, Wash.

Location.--Water-stage recorder, lat, 46°29'30",
. 9 W., 500 feet downstream from Fimn Creek 5 miles upstream fr'om mouth, "and
12 miles south of South Bend.

Drainage area.--18.0 square miles,

long, 1

Records available.--February 1946 to September 1950,

23°50'00", in SE}

15

s=c. 30, T. 12

Extremes.--Maximum discharge during year, 1,330 second-feet Feb. 24 (gage h2ight, 7.50
EN

LM
1946-50+

minimum, 6.9 second-feet Qct.

’

Maxmu.m discharge, 1,550 second-feet Dec. 11, 1946, Feb, 10, 1949; maxi-

mum gage height, 8.21 feet Dec, 11 1946; minimum discharge, 6.6 second-feet Sept 27,

1949,

Remarks.--Records good except those for periods of no gage-height record or shifting con-

Tol, which are fair,

No diversion or regulation.

Discharge, in second-feet, water year October 1949 to September 1950
Day] Oct Nov. Dec. Jan, Feb. Mar Apr May June July Aug. Sept
1 7.5 47 262 268 al40 253 160 61 32 16.5 19 18
2 7.2 43 393 206 al30 278 164 70 32 16.5 18 18
3 7.2 39 286 168 al30 524 155 66 30 16 17.5 17.5
4 25 36 203 143 187 736 142 76 29 16.5 16 17.5
5 36 35 168 136 187 75¢ 130 90 29 16 16 17.5
6 39 34 128 260 297 268 122 98 27 16 16,5 16.5
7 26 34 106 240 305 316 106 91 30 16 16 16.5
8 22 59 92 198 644 255 97 83 30 16.5 16 alé
9 96 128 89 176 402 229 20 77 27 17.5 15 alsS
10 60 84 7% 404 326 203 83 71 26 16.5 15 ald.5
11 50 288 70 290 306 183 97 87 24 15 14.5| al4
12 43 549 66 210 354 166 170 62 24 15 15 al3
13 37 404 62 173 713 153 128 59 24 15 15 al2.5
14 33 233 58 136 493 140 128 55 24 16 17.5 al2
15 35 141 65 122 644 149 344 53 24 15 57 all.5
16 29 102 70 10¢ 535 335 344 50 23 15 32 all.S
17 26 84 111 99 373 556 297 57 23 15 22 all.S
18 25 72 10¢ 90 297 472 223 55 22 14,5 19 al2
19 23 62 90 307 268 422 175 51 22 17.5 19 12
20 22 57 89 880 243 306 147 48 21 16 18 12
21 22 51 106 855 233 249 125 47 20 14,5 16.5 11
22 21 a7 236 759 247 225 114 45 29 14.5 17.5 11
23 21 143 424 556 620 23¢9 100 42 39 14.5 30 11
24 20 323 414 382 1,000 373 90 41 32 15 35 30
25 19.5 371 444 297 136 297 84 32 26 14.5 24 32
26 22 602 382 268 690 245 77 38 23 14 21 44
27 30 830 724 231 452 223 93 41 23 14.5 20 23
28 318 424 955 203 326 201 7¢ 37 20 65 19 19
29 102 263 631 185 - 175 72 32 19 40 19 16.5
30 69 198 464 173 - 155 68 36 18 24 19 15
31 55 - 360 al60 - 132 - 34 ‘- 20 18 -
Per Runoff
Second~
Month i Mean uar
ont! foot—days Maximum | Minimum e sgilee Tnohes | Acre—feet
Ootober .. .................... 1,348.4 318 7.2 43.5 2.42 2.7¢ 2,670
November . 830 34 194 10.8 12.05 11,570
December 955 58 250 13.9 15.98 15,340
Calendar year 194¢ 1,150 6.6 96.4 5.36 72.68 69,720
January .. ....oeiieeie . 880 90 280 15.6 17.94 17,220
February 1,000 130 403 22.4 23.30 22,370
March . 759 139 298 16.6 19.06 18,300
April 344 68 140 7.78 8.69 8,340
May . 98 34 57.4( 3.19 3.68 3,530
June 32 18 25.7 1.43 1.60 1,530
July .. 65 14 18.3 1.02 1.17 1,130
August . 57 14.5 20.4| 1.13 1.31 1,260
September .. ......... ... ... 501.5 44 11 16.7 .928 1.04 995
Water year 1949-50 .......... 52,561.4 1,000 7.2 144 8.00 | 108.61 104, 300

Peak discharge (%ase, 930 sec.-ft.).--Nev, 27 (3;30 a.m,) 1,120 sec.-ft.; Dec. 27 (10 p.m,) 1,270
sec.-ft.; Jan. 20 (11 a.m.

a Nc gage-height record; discharge computed cn basis of records fcr nearby streams.

Note.-~Shifting-contrcl methcd used Oct. 1-8, Feb. 25 tc Aug. 11.

980 sec.-ft.; Feb, 24 (4 a.m,

} 1,330 sec.-ft.



16 WILLAPA RIVER BASIN
Willapa River at Letam, Wash.
Locatlon,--Water-stage recorder, lat. 46°33150", long. 13°33180", In SWi sec, 33 T. 12
., R. 7 W., half a mile we“t of Lebam and 1 mlle upstream from Walker Creek.
Dralnage area.--41.4 square mllec.
Records available.--June 1948 to September 1950.
Extremes.--Maximum discharge durlng year, 23,040 second-feet Nov. 27 (gage helght, 1£.90
€et]; mlnimum, 4.8 second-feet Cct. 2, 3 (gage height, 2.46 feet)
1948-50: Maximum discharge, 4,930 second-feet Fet., 22, 1949 (gage height, 17.53
feet, from high-water mark in gage house), from rating curve extended above £,200
second-feet; minimum, 3.6 second-feet Sept. 12, 28, 1949.

Remarks.--Records good except those above 1,000 second-feet, wnlch are falr, No dlversion
or regulatlon.

Discharge, in second-feet, water year October 1949 to September 1950

Dayi Oct Nov. Dec. ! Jan. Feb. Mar ’ Apr May June July Aug Sept
1 5.4 28 573 454 168 426 297 i2c 36 1%.5 9.0 9.0
2 5.4 25 785 337 158 413 294 111 34 CW5 3.0 8.4
3 5.4 2 524 273 144 7687 275 103 33 2.5 8.4 8.4
4 11 1 372 o34 231 1,540 255 105 28 11.5 7.8 8.4
5 32 17 359 205 242 1,620 | 234 120 28 11.5 7.8 8.4
| ' .
6| =29 16 281 400 482 955 216, 122 28 1.5 8.4 7.8
7 21 16 231 42€ €09 €38 | 190 120 S 9.9 9.0 7.8
8 13.5 32 190 351 1,310 482 192 109 33 9.9 9.0 7.8
9 20 86 185 318 755 4131 165 105 z8 13.5 8.4 7.8
10 30 83 161l 710 580 3481 151 99 28 13.5 7.8 7.8
il 28 386 137 510 524 297 153 92 27 11.5 7.2 7.8
12 24 1,430 130 372 510 282 Te2 86 26 9.9 7.2 7.2
13 19 654 115 289 995 239 229 80 26 2.0 7.2 7.8
14 1le 308 108 231 785 218 218 74 28 9.9 7.2 7.8
15 15.5 205 103 195 965 218 400 71 28 9.0 30 1.8
16 14.5 153 111 158 875 400 482 70 25 9.0 26 7.2
17 12.5 115 178 137 824 845 482 78 22 9.0 16 7.2
18 11,5 105 195 115 482 785 385 B3 24 9.0 11.5 7.2
19 11.5 380 183 538 426 845 Z13 B6 21 11.5 9.9 T2
20 11 74 14z 1,790 359 624 262 62 2 11.5 9.0 7.2
21 11 65 156 1,920 308 496 223 58 21 9.0 9.0 7.2
22 11 98 190 1,580 289 496 203 56 20 9.0 9.0 7.2
23 9.9 151 543 1 060| 512 524 180 3 28 8.4 28 7.2
24 9.0 335 638 682 1,250 652 153 50 34 8.4 41 11
25 9.0 468 624 468| 1,440 552 144 4€ 26 7.8 27 29
26 9.0! 1,370 552 413 1,470 468 130 43 2l 7.8 19 45
27 13.5! 1,920 1,180 332 875 413 137 45 19 8.4 17 22
28 156 875 1,940 278 580 372 128 43 19 2 15.5 15.5
29 73 552 1,300 239 - 329 115 42 186 29 11.5 12.5
30 46 400 87 210 - 289 109 41 15.5 16 11 9.9
31 36 - 524 <92 - 257 - 38 - 11.5 9.9 -
Per Runoff
Second~ ; -
Month foot-days Maximum | Minimum Mean sg\ixi;e Tnones | Acre—Teot
October . 717.6 156 5.4 23.1| 0.558| 0.64 1,420
November . 10,098 1,920 16 337 8.14 9.07 20,030
December .. .. 13,682 1,940 103 441 10.7 12.27 27,100
Calendar year 1949 ..... . 61,564 3,500 3.6 169 4.08 55,29 122,100
January .... 15,415 1,920 115 497 12.0 13.85 30,580
February .. 17,946 1,470 144 641 15.5 16.12 35,600
March . 17,193 1,620 218 555 13.4 15.44 34,100
april . 6,978 482 109 233 5.63 6,27 13,840
2,391 2 38 77.1 1.86 2.15 4,740
773.5 36 15.5 25.8 623 .69 1,530
e 356.4 2 7.8 11.5 W278 .32 707
August ..... 413.7 41 7.2 13.3 .321 37 821
September . .. 322.5 45 7.2 10.8 .261 .29 G40
Water year 1949-50 .......... 86,266.7 1,940 5.4 23¢€ 5.70 77.48 171,100
Peak dischar e base 1 800 sec.-Tt.).--Nov. 12 {12:30 p.m.) 2,230 sec.,-ft.; Nov. 27 {(3:30 a.m.)
3, sec.~1%.; N sec.-ft.; Jan. 20 (4:30 p.m.) 2,120 sec.-ft,; Feb. 25 {10:30

a, m,) 1,840 sec.-ft., Mar., 5 (e a.m.) 1,920 sec.-ft.



WILLAPA RIVER BASIN 17
Willapa River near Willapa, Wash,.

Location.--Water-stage recorder, lat, 46°39'00", long. 123°38'40", in NWi sec. 2, T. 13
., R. 8 W., Just bslow Mill Cresk and 2% miles scutheast of Willapa,

Drainage area.--130 square miles.
Records available.--August 1347 to September 1950 (fragmentary prior to August 1948).

Extremss.--Maximum discharge during year, 8,450 second-feet Dec. 28; maximum gage height,
'Wf .tu’); feet Nov. 27; minimum discharge, 27 second-feet Oct, 2, 3 igage height, 3.07

eet).
1947-50r Maximum discharge, 11,400 second-feet Feb. 22, 1949 (gage height, 24.22
feet), from rating curve =xtended above 7,300 second-feet; minimum, 24 sscond-feet
Sept. 12-14, 1949 (gage height, 3.00 feet),

Remarks.--Rseords excellent except those for perlods of ice effsct or shifting control,
Which are falr. No diversion or regulation,

Rating table, water year 1949-50, except periods of ice effect or shifting control
(gage height, in feet, and discharge, in second-feet)

3.0 2 4.6 270 9.0 2,050
3.2 38 5.0 390 10.0 2,550
3.4 54 5.5 565 12.0 3,600
3.7 89 6.0 750 14.0 4,800
4.0 137 7.0 1,150 186.0 6,000
4.3 195 8.0 1,550 18.1 7,470

Discharge, in second-feet, water year October 1949 to September 1950

Day| QOct Nov Dec. Jan. Feb. Mar. Apr. May June July Aug Sept
1 29 123| 1,600| 2,000 500 | 1,430| 1,070 432 126 72 52 47
2 28 105} 2,950| 1,550| *b460| 1,350| 1,110 428 119 68 45 44
3 28 93{ 2,050 1,310 b440, 2,550| 1,030 390 114 65 42 43
4 35 84} 1,470 1,230 6521 4,700 930 387 108 64 41 43
5 109 79! 1,350 1,110 710| 5,360 850 495 103 64 39 2
6 119 74 1,150| 2,000| 1,230| 3,200 790 495 103 62 40 41
7 103 69 990| 1,800| 1,550| 2,150 710 453 114 61 42 39
8 70 109 850| 1,510| 3,840| 1,600, 670 408 116 60 41 38
9 153 478 810| 1,390| 2,450| 1,350 635 375 105 64 38 37
10 200 357 750| 2,450| 1,850 1,190 565 357 99 64 36 36
11 142| 1,280 635 =2,150! 1,650 1,010 565 330 96 61 35 36
12 121| 3,970 600| 1,850{ 1,600 830 950 318 92 56 34 35
13 95| 2,620 565| 1,3%0| 3,000 830 830 294 93 53 33 35
14 77| 1,310 512| 1,190| 2,550 750 750 270 93 52 35 35
15 72 890 512| 1,070| 3,050 730| 1,470 252 92 51 175 35
16 64 690 530 950{ 3,050| 1,330! 1,750 240 89 50 183 35
17 57 548 790 870 2,100; 2,950| 1,800 265 a8 48 100 34
18 54 478 870 830| 1,550| 2,500] 1,390 300 89 47 77 33
19 49 394 750| 1,570 1,390| =2,800| 1,110 240 86 52 65 33
20 47 345 670| 5,720| 1i,190| 2,050 950 222 84 53 58 32
21 46 309 750! 6,630| 1,030{ 1,600 810 208 84 46 53 31
22 46 375 990! s,770] 1,070| 1,800 730 198 86 42 50 30
23 44 652| 1,800| 3,720| 1,820 1,550 670 183 117 40 71 30
24 43! 1,510} 2,300| 2,350( 4,770| 2,350 582 175 121 39 193 37
25 42| 1,800 2,250| 1,550| 4,720| 1,950 530 169 102 36 123 102
26 43| 3,510{ 2,050| 1,350] 5,080| 1,550 495 167 90 37 90 200
27 48] 6,800 3,730| 1,150] 2,980| 1,510 530 169 85 38 75 111
28 811| 3,090{ 7,460 970 2,000 1,350 495 155 85 80 65 74
29 404| 2,100 4,770 830 - 1,150 432 155 77 175 59 59
30 215{ 1,550| *3,300 b700 - 1,010 400 141 75 85 55 52
31 157 - 2,600 580 - 910 - 135 - 62 51 -
Per Runoff
Second— N -
Month Minimum Mean square
on foot-days | Meximum . ,?,ne Inches | Acre—-feet
October 3,551 811 28 115 0.885 1.02 7,040
November 35,792 6,800 89{ 1,193 9.18 10.24 70,920
December 52,404 7,480 512| 1,630 13.0 14,99 103, 900
Calendar year 1949 ......... 212,290 10,000 24 582 4.48 €0.74 421,000
January 59,340 6,830 580| 1,914 14.7 16,98 117,700
February 58,282 5,080 440) 2,082 16.0 16.67 115,600
March ... e 57,250 5,360 730| 1,847 14,2 16.38 113, 600
April ... . . 25,599 1,800 400 853 6.56 7.32 50,770
May ..... . . 8,806 495 135 284 2.18 2.52 17,470
June . 2,931 126 75 97.7 .752 .84 5,810
July 1,847 175 36 59.6 .458 .53 3,660
August .. . .. 2,096 193 33 87.5 .520 .60 4,160
September ........ ......... . 1,479 200 30 49,3 .379 .42 2,930
Water year 1949-50 .......... 309,377 7,460 28 848 6.52 €8.51 613,600
Peak discharge (base, 5,000 sec,-ft.).--Nov. 12 (4:30 p.m.) 5,760 sec.-ft.; Nov. 27 {8 a.m.) 8,380

sec.-ft.; Dec, 28 (5:30 a,m.) 8,450 sec,~ft,; Jan. 20 {8 p.m.) 7,050 sec.-ft.; Feb. 24 (7 a.m.)
5,760 sec,-ft.; Feb. 26 (8 a.m.) 5,760 sec.-ft.; Mar. 5 (9 a.m.) 6,000 sec,-ft.

* Winter discharge measurement made or this day.

b Stage-discharge relation affected by ice.

Note.--Shifting-control method used Dec. 28 to Jan. 24, Aug. 15 to Sept. 26.



18 NORTH RIVER BASIN
North River near Raymond, Wash.
Location.--Water-stage recordsr, lat. 46°49', long. 123°51', in sec. 6, T. 15 N., R. 9 W.,
miles upstream from Salmon Creek and 10 miles northwest of Raymond.
Dralnage area.--219 square miles.
Records available.--August 1927 to September 1950.
Average discharge.--238 years, 924 sscond-feet.
Extremes.--Maximum discharge during year, 10,700 second-feet Dec. 29 (gage h3ight, 9.27
€et); minimum, 46 second-feet Szpt., 28 (gage height, 1.25 feet), but may have been
less during period of doubtful gage-height record in Ssptember.
1927-50: Maximum discharge, 35,000 second-feet Dec, 10, 1933 (gage helght, 15.8
feet, from floodmarks), from rating curve extended above 6,300 second-feet; minimum,
24 second-feet Sept. 17, 1938 (gage height, 1.18 feet).

Remarks.--Records excellent except those for periods of doubtful or no gage-height record,
~ which are poor, No diversion or regulation.

Revisions (water years).--W 792: 1934. W 832: 1935-36.

Rating table, water year 1949-50 (gage height, in feet,
and discharge, in second-feet)

1.2 40 2.3 286 4,0 1,600 8.0 4,380
1.4 66 2.6 410 4.5 2,240 7.0 6,020
1.7 120 3.0 650 5.0 2,920 8.0 7,910
2.0 180 3.5 1,080 5.5 3,630 9.0 10,000
Discharge, in second-feet, water year October 1949 to September 1950
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr May June July Aug. Sept.
1 48 370 2,640 3,500 900 2,780 1,330 601 225 120 114 72
2 48 297 3,060 3,000 840 2,370 1,360 629 219 114 95 des
3 48 262| 3,480 2,500 8oo| 3,630 1,520 601 210 106 80 466
4 79 229| 2,710| 2,200 880| 5,670| 1,390 562 196 102 74 d64
5 135 207 2,110 2,000 1,020 7,510 1,260 574 187 100 70 as2
6 219 199 1,850 1,900 1,290 6,200 1,150 622 185 100 68 ds0
7 204 185 1,470 2,800 1,660 4,230 1,030 594 190 26 72 4a58
8 193 262 1,250 2,600 3,130 2,920 952 550 204 98 70 456
9 332 484 1,130 2,400 3,930 2,370 864 502 210: 100 64 d54
10 324 €29 1,110 2,300 2,990 2,110 792 478 193 102 80 53
11 406 1,110 879 3,500 2,570 1,850 784 455 177 102 58 53
12 282 2,300 889 2,900 2,710 1,600 1,060 435 167 98 58 53
13 245 3,930 872 2,400 4,080 1,420 1,150 406 164 93 64 asz2
14 193 3,410 840| 2,100 4,380 1,280 1,040 388 164 86 100 ase
15 169 1,920 832 1,800 4,080 1,210 1, 850 374 164 82 210 51
16 143 1,270 840 1,600 3,930 1,920 2,780 353 159 80 199 51
17 137 997 988{ 1,500| 3,200| 3,480| 2,780 365 152 78 235 52
18 122 824| 1,300 1,400| 2,440| 4,080| 2,300 420 150 76 143 52
19 106 685 1,320 1,300 2,180 3,780 1,720 455, 155 82 114 53
20 102 601 1,120) £4,720 1,920 3,480 1,400 383 148 82 96 51
21 100 538 1,110 6,940 1,780 2,710 1,170 357 141 74 84 4as0
22 95 601 1,600| 7,320| 1,780| 2,240{ 1,030 328 146 70 80 d50
23 89 889 2,710 6,750 2,630 1,980 961 316 167 68 102 50
24 87 1,980| 3,780| 5,000 5,500 2,300 856 294 202 66 148 104
25 86 2,850 4,080 13,130 7,130 2,370 776 282 199 64 157 159
26 91 3,780 3,780 2,300 7,130 1,980 899 268 167 64 141 365
27 159 5,840 5,470 1,920 6,020 1,850 699 268 143 €6 114 328
28| 1,250 6,380 9,560| 1,580| 4,230 1,780 713 265 139 116 96 244
29 1,720 4,840 10,000 1,320 - 1,590 664 262 133 174 88 159
30 832 3,200 8,750 1,120 - 1,410 594 251 126 248 80 126
31 490 - 4,380 1,010 - 1,270 - 248 - 152 17 -
Per Runoff
Second- Snd
Month Mean a.
on- foot-days Maximum | Minimum e sgglse Inohes | Acre—feat
October ............... .. ... 1,720 48 275 1.26 1.45 16,930
November 6,380 185( 1,702 7.77 8.87 101,300
December 10,000 832 2,710 12.4 14.27 166,600
CalendAr year 1949 ......... 518,335 10,000 35 872 3.98 54,05 631,400
JANUATY .\ e 86,810 7,320 1,010 2,800 | 12.8 14,74 172,200
February ............. . . 85,130 7,130 800 | 3,040 13,9 14,46 168,900
e . 85,370 7,510 1,210 2,754 12.8 14.50 169,300
36,674 2,780 594 i, 222 5.58 6.23 72,740
12,886 629 248 416 1.90 2,19 25,560
5,182 225 126 173 .790 .88 10, 280
e 3,059 248 64 98.7 .451 .52 6,070
August ......... P e 3,209 235 58 104 475 .54 6,360
September 2,768 365 50 92.3 .421 .47 5,430
Water year 1949-50 .......... 464,701 10,000 48 1,273 5.81 78.92 921,700

Peak discharge (base, 4,000 sec,-ft,).--Nov. 13 (6 p.m.) 4,080 sec,-ft.; Nov. 28 (12 m,) 6,380
sec,-ft.; Dec, 23 (9:30 a.m,) 10,700 sec.-ft.; Jan. 22 (7 a.m.) 7,510 sec.-ft.; Feb, 14 (4 a.m.)
4,530 sec.-ft.; Feb. 25 (1 p.m.) 7,510 sec.-ft.; Mar, 5 (5 a.m.) 7,910 sec.-ft,; Mar, 18 (7 p.m.)
4,230 sec.-ft,

d Doubtful gage-height record; discharge computed on basis of records for nearby st-eams.

f Computed cn basis of partly estimated gage-height record.

Note.--No gage-height record Jan, 1-19, Feb, 1-4, July 16-27, Aug. 3-14; discharge computed on
basis of weather records and records for nearby streams.

”»



CHEHALIS RIVER BASIN 19
Chehalils River near Doty, Wash.

Location, --Staff gage, lat. 46°37'00", long. 123°16'40", in Nw} sec, 14, T. 13 N., R. 5
W., 1z miles upstream from Elk Creek, 1z miles south of Doty, and 3% miles north of
Pe E1

Drailnage area.--113 square miles,

Records available,--October 1939 to September 1950,

Average discharge.-~11 years, 530 second-feet.

Extremes.--Maximum discharge observed during year, 11,400 second-feet Nov. 27 (gage height,
T I3.2% feet); minlmum observed, 28 second-feet Oct. 1.

1939-50; Maximum discharge, 18,100 second-feet Feb, 7, 1945 (gage height, 17.80
feet, water over gage; discharge based on observer's estimate of maximur gage height);
minimum observed, 22 second-feet Aug, 18-21, 26, 1940, but may have been less during
period Qct. 1-3, 1939, before gage was installed.

Remarks.--Records good, GOage read twice daily. No diversion or regulatior,

Rating tables, water year 1949-50, except period of ice effect
gage helght, in feet, and discharge, in second-feet)
Shifting-control method used Oct. 1-4, 8, 9, 16-26)

Oct. 1 to Nov. 26 Nov. 27 to Sept., 30

1.3 83 2.5 519 6.0 2,980 0.9 28 2.5 560 7.0 3,700

1.5 128 3.0 800 7.0 3,830 1.1 52 3.0 810 8.0 4,700

1.7 185 4.0 1,480 8.0 4,730 1.4 110 4.0 1,400 9.0 5,800

2.0 282 5.0 2,180 1.7 201 5.0 2,100 10.0 7,000

2,0 325 6.0 2,850 11.0 8,300

Discharge, in second-feet, water year October 1949 to September 1950
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 29 161 1,040 1,100| *b373| 1,100{ 1,100 438 128 62 57 60
2 29 139 2,31 b360| 1,100| 1,100 415 123 58 51 55
3 30 123| 1,750 760 b355| 2,770| 1,040 392 115 55 47 55
4 35 106| 1,340 635 b370| 6,520 860 370 115 52 44 51
5 161 100{ 1,100 560 585| 5,360 760 460 110 52 44 49
6 144 96 860 760 710| 2,930 710 438 110 49 44 47
7 131 91 760 760 s10| 1,820 660 392 118 51 47 46
8 89 114 860 635| 1,280 1,340 810 370 113 51 44 44
93 254 585 610f 1,400| 1,100 585 348 106 52 43 43
10 215 312 535 760 1,220 980 560 325 101 52 40 42
11 192 445 460 660! 1,470 810 535 325 97 49 39 42
1 173 4,550 438 835| 1,960 710 860 325 92 48 39 44
13 150! 2,500 415 535| 3,010 660 860 302 92 44 39 43
14 12 993 415 460| 2,530 585 *710 280 88 44 39 42
15 111 653 415 415| 3,700 610 980 246 88 44 218 42
16 93 494 460 392| 3,700{ 1,280| 1,220 231 88 44 267 42
17 83 375 535 348| 2,690| 3,610| 1,680 238 84 43 158 43
18 74 332 510 302| 1,680 3,170| 1,100 325 84 42 29 40
19 69 292 460 392| 1,400| 2,450 860 246 84 47 80 39
20 62 247 438 3,090( 1,280 1,820 760 220 80 47 72 39
21 60 225 585| 4,600| 1,100 1,400 660 205 76 44 65 39
22 57 232 860| 4,500! 1,040| 1,400 610 198 76 43 72 37
23 54 421| 2,100| 2,930| 1,680| 1,400 560 184 78 4z 191 37
24 49| 1,480| 2,530 2,240| 5,580| 1,400 535 170 106 33 238 43
25 54| 1,760{ 2,030{ 1,540| 5,360] 1,280 460 167 90 37 148 101
26 57| 3,220 1,7s0{ 1,040| 4,200 1,100 415 161 82 3¢ 113 212
271 1,480{ 8,170( 3,430 980 2,380| 1,160 460 164 76 37 82 110
28 800| 2,690| *5,470 760{ 1,280| 1,040 485 158 72 6€ 68 80
29 445! 1,680 3,610 635 - 980 438 148 68 177 68 68
30 273| 1,180| 2,240 535 - 810 415 142 65 8¢ 68 80
31 198 - 1,540 b450 - 760 - 131 - € 65 -
Per Runoff
Second-
Month foot-days Maximum | Minimum Mean sg\ﬁ;e Irches | Aore—fest

Ootober ...........coeeniii. 5,618 1,480 29 181 1.60 1.85 11,140
NOVOmDEr . ..o eveerennnn.. 33,415 8,170 91| 1,114 9.86 11,00 66, 280
T 41,631 5,470 415 1,343 11.9 13,70, 82,570
198,231| 10,800 23 543 4.81 65,25 393, 200
34,879 4,600 302| 1,125 9.96 11.48 69,180
53,503 5,580 355] 1,911 16.9 17,61 106,100
53,455 6,520 585 1,724 15.3 17.59 106, 000
22,588 1,680 415 753 6.66 7.43 44,800
8,514 460 131 275 2,43 2,80 16,890
2,805 128 65 93, 5| . 8217 .92 5,560
1,664 177 37 53.7 .475 .55 3,300
2,687 267 39 86,7 787 .88 5,330
1,695 212 37 56.5 .500 .56 3,360
Water year 1949-50.......... 262,454 8,170 29 719 6.36 86.37 520, 500

* Winter discharge measurement made on this day.
b Stage-discharge relation affected by ice.



Location.--Water-stage recorder, lat, 46°48135",
Skookimchuck River.

CHEHALIS RIVER BASIN

Chehalls River

Dralnage area,--897 sqaare miles,

near Grand Mound, Wash.

long. 123°02105",

Records avallable.--October 1928 to September 1950.

Average discharge.--22 years,

Extremes.»-Maumum discharge during year, 26,300 second-feet Feb.

Teet]; minimum, 138 second-feet Sept.
1928-50:
feet); minimum, 108 second-feet Sept.

2,846 sec

ond-feet.

23 (gage height, 1.59 feet)
24, 1938.

in NEL se-.
3 W., at Meadown, 13 miles southwest 4" Grand Mound and 6 miles downstream from

22,

2b (gage helght,

T. 15

Datum of gage is 123.27 feet above mean sea level, datum of 1929,

15.41

Maximum discharge, 48,400 second-feet Dec. 29, 1937 (gage height, 18.39

Remarks.--Records excellent except those for perlod: of fragmentary gage-height record
Cities of Centralia and Chehalis divert about

or shifting control, which are good.
15 second-feet from Newaukum River,

Revislons.--W 932:

Dralnage area.

a tributary, for municipal u

se.

No regulation,

Rating table, water year 1949-50, except periods of shifting control
(gage height, in feet, and discharge, 1n second-feet
1.7 134 2.9 822 5.0 2,920 9.5 10,200
1.9 212 3.2 1,060 5.5 3,530 11.0 13,300
2.1 306 3.6 1,420 6.0 4,200 13,0 18,400
2.3 414 4.0 1,820 7.0 5,700 15,3 26,000
2.6 605 4.5 2,370 8.0 7,400
Discharge, in second-feet, water year October 1949 to September1950
Day| Oct. Nov. Dec Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 156 725| 8,480 12,200| 2,700| 11,600 4,480| 1,770 633 353 311 208
2 156 605| 9,240 8,670| 2,420| 8,300| 5,070 1,930 626 327 287 196
3 158 538| 10,200| 6,180| 2,200{ 7,940| 5,380 | 1,770 585 311 239 187
4 167 480 7,580 £4,770| 2,370/ 13,700 | 4,770| 1,670 598 282 226 179
5 252 444| 5,860 £3,790| 2,920/ 19,600| 4,200| 1,720 585 282 212 179
6 647 426| 5,540] 4,080| 4,480 21,400| 3,790( 1,880 578 287 208 179
7 654 408| 4,620 8,480| 6,870| 16,900| 3,400| 1,770 592 262 216 171
8 572 444 3,790| 7,400| 10,500| 12,000 | 3,040 | 1,620 633 257 226 164
9 438 468| 3,280| 5,860| 13,300| 8,670| 3,160 1,520 605 252 21e 156
10 538 704| 3,160| 7,180 11,000| 6,870| 2,760| 1,470 558 272 204 149
11 ¢68| 1,010 2,700| 10,400| 9,620{ 5,540| 2,540| 1,380 545 272 192 149
12 e12| s,580| 2,370| 7,760| 9,050| 4,480| 4,080 1,330 538 257 183 149
13 626| 11,200| 2,370| 5,540| 11,600| 3,920| 8,020| 1,380| 525 234 171 145
14 525| 6,530| 2,370| 3,920 14,400 3,680| 4,770| 1,280 512 226 167 145
15 438| 3,920| 2,260 3,660| 13,700| 3,280| 4,340| 1,200 500 216 187 145
16 397| 2,640| 2,320 £3,160| 14,900 3,400| 6,530| 1,130 487 216 444 145
17 358! 2,040 2,700 2,640 14,000| 7,940| 7,580 1,080 551 262 551 145
18 322| 1,620| 4,200} £2,370| 11,200| 12,000] 6,360 | 1,240 675 244 392 152
19 301{ 1,420 4,060 2,590 9,430( 11,800| 4,770 1,200 551 239 311 145
20 277{ 1,200| 3,160| 10,600} 7,940| 10,400| 3,920 1,060 493 239 272 145
21 262| 1,110| 3,040| 18,100{ 6,530| 8,300| 3,400 988 456 216 239 145
gg 262 997| 3,790| 22,100| 5,700| 7,220| 3,040 940 432 204 226 141
2 257| 1,620| 6,530| 23,500| 6,3680| 7,400| 2,860 908 493 192 239 141
2 252| 3,900! 13,000 1¢,900| 16,200| 7,400 2,480 861 626 183 364 152
252| 5,860 11,800 14,000 24,200| 6,700| 2,280 807 572 183 487 196
55 252| 7,760| 10,800 9,430 26,000| 5,700} 2,040 770 493 175 403 403
2; 267| 13,900| 11,800{ 7,400 22,800| 5,700 1,980 770 432 167 332 711
% 633 19,300 19,800| 5,700| 16,600| 6,020 2,200 784 426 221 291 493
30| 26401 16,400 23,200| £,340 - 5,860 | 1,980 754 414 444 257 348
31| 1,330| 12,000 19,9001 3,660 - 5,220 | 1,770 718 375 578 234 296
300 - 15,900| 2,920 - 4,480 - 675 - 397 221 -
Per Runoff
Second— = N
Month imum | Minimum Mean square
foot—days | Maximu gne Inches | Acre-feet
October ....... 15,567 2,840 156 502 0.560 0.65 30, 880
November . . .. 125,249 19,300 408 4,175 4.65 5,19 248,400
December . . 229,820 23,200 2,280 7,414| 8.27 9.53 455,800
Calendar year 1949 ......... 990, 586 34,800 131 2,714| 3.03 41,06{ 1,965,000
January ... 252,270 23,500 2,370 8,13 9.07 10.46 500, 400
February . 298,990 26,000 2,200 10,680| 11.9 12.40 593,000
March . 263,400 21,400 3,280 8,497| 9.47 10.92 522,400
April 114,950 7,580 1,770 3,832| 4.27 4.77 228,000
May 38,375 1,930 675 1,238| 1.38 1.59 76,120
June 16,089 675 375 536 .598 .87 31,910
July .. 8,230 578 167 265 .295 .34 16,320
August .. 8,488 551 167 274 .305 .35 18,840
September 6,259 711 141 209 .233 .26 12,410
Water year 1949-50.......... 1,377,687 26,000 141 3,774 4,21 57.13| 2,732,000
Peak discharze (base, 13,000 sec.~ft.).--Nov. 28 §12 to 1 p.m.) 19,600 sec.-ft.; De‘:". 24 (3:30 to
14,200 sec.-Tt,; Dec. 29 (4 to 6:30 a.m.) 24,200 sec,-ft. .3 Jan., 23 (9 to 11:30 a.m.)

.-ft.; Feb, 9 (4 to 6 a.m.) 14,000 sec.-ft,; Feb 16 (3:30 to 6 p.m.

Feb. 20 (12 m.) 26,300 sec.-ft.; Mar. & (s to 8 a.m,} 21,800 sec.-ft,
f Jfragmentary gage-height record; discharge computed on basis of partly estimated gage-height rec-

ord,

Note.--Shifting-control method used June 22 to Sept.

30.

§

15,207 sec,~ft.;



CHEHALIS RIVER BASIN 21
Ch=halis River at South Elma, Wash.

rdsr, 1at. 46°49'00", long. 123°24'40", in NEANEL sec. 10, T.

Location.--Water-stags r= N
3] 1 y bridge at South Elma, 1.1 miles downstrsam from Cloguallum

., R.BEW., a coun
River.

s}
t

Drainage area.--1,420 sqaars miles.

Revords available.--July 1942 to Dscember 1944 (fragmentary), Octobsr 1945 to September
1980,

Extremes.--Maximum discharge during year, 34,500 second-feet Feb. 27 (gage height, 75.20
Z2T); minlmum, 288 s=2cond-feet Sept. 28, £3; minimum gage height, 55.86 feet Oct. 2,
3, Sept. 22, 23,
1342-44, 1346-50- Maximum discharge, 35,600 sscond-fest F2b. 24, 1949 (gage helght,
76.2? feet); minimum ouserv.d, £02 sercnd-feet Sept. 198, 1944 {gage height, 55.43
fest),

Rumarks.--Records good except those for periuds of shifting control, which are falr, and
ThoSe for periods of no gage-helight record or Fackwater from Satsop River, which are
poor, Clties of Centralia and Chehalis divert approximat=ly 15 seccnd-feet from
Newanlom River, a fributary, for mialcipal use. HNo regulation,

Discharge, in second-feet, water year October 1949 to September 1950

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. ! May June July Aug. Sept.
1 307{ 1,230/c16,800| 24,600| 35,200 26,300] 6,330 3,280 1,360 751 622 398
2 300 9841c14,800| 18,300| 24,500| 19,000| 7,380 3,390{ 1,320 720 532 377
3 307 871/c14,000| 12,600| 24,000 15,900| 7,77G| 3,28C| 1,280 €82 482 363
4 363 781c12,700| ©,300| a4,100| 20,800 7,510/ Z,070{ 1,230 652 461 363
5 496 712{c10,000| 7,510! a4,700| 24,400 6,860 3,070 1,190 €22 440 356
6 585 675| ¢8,320| 5,860 5,400( 27,700| 6,240| 3,170 1,140 600 447 349
7 823 645| ¢7,380| 8,740| 7,900/ 28,200| 5,640| 3,170 1,190 592 461 335
8 791 €90| ¢6,240{ 10,400| 11,800 25,600 5,160| 2,970 1,190 578 447 328
9 791 751| e5,520| 9,160| 15,700 19,000| 5,040/ 2,770| 1,190 585 440 321
10 743 ¢807| 5,160| 9,020| 17,100| 13,400, 4,710/ 2,770| 1,140 585 418 307
11 831f ¢1,180| 4,710l 11,600 15,400 10,400| 4,490 2,570| 1,060 585 412 307
12 879| ¢3,850| 4,270y 12,400| 14,200! 8,600 4,600f 2,570| 1,060 562 405 314

13 833 ¢9,300| 4,050| 9,600| 17,000! 7,380{ &,240 2,470| 1,060 532 384 314
14 807/211,000| 4,050/ a7,200| 19,400| £,600] 6,730] 2,470| 1,040 518 391 314

15 703| 7,510| 3,940| a6,000| 21,000 6,120 6,860 £,320| 1,020 510 592 314
16 622| 5,160| 3,830| a5,000| 22,400| 6,600 8,460] 2,220 1,000 503 €00 314
17 570| 3,940| 4,160| 24,500 21,200 10,500| 10,200/ 2,170 967 503 735 314
18 532 3,170| 5,280| a4,000{ 19,400 15,000 9,900! 2,370| 1,100 489 €98 314
19 436| 2,87G| 5,760 a4,700| 15,900} 18,100 8,040 2,420| 1,100 496 585 314

20 454| 2,320 5,160| a2,000| 13,200| 17,100| 6,600, 2,170 992 482 510 314

21 440f 2,020! 4,820' 18,600} 11,000 14,800| 5,760 1,970 951 475 461 307

22 426 1,970| 5,640| 25,800 10,000 12,400 5,160 1,870 913 475 433 300

23 426| c2,220| 8,630! 30,500! 10,700{ 11,100| 4,820/ 1,770 951 461 454 294

24 412| 3,940} 13,200/ 30,800| 19,200| 11,100| 4,380} 1,720 1,100 451 510 363

25 412| c6,860| 16,600 28,200| 25,400} 10,800 4,050{ 1,640 1,100 440 578 555

26 426|c10,300| 16,600 22,200{ 33,100| 9,600 3,830{ 1,590 992 440 645 €82

27 4821¢19,000| 18,600( 14,500{ 24,200| 9,020 3,610 1,540 911 440 562 787

28| 1,920/c19,800| 29,600 10,800 31,500} 9,020| 3,720{ 1,540 871 525 510 855

29| 2,570{c20,400| 32,100 8,320 - 8,880| 3,610{ 1,540 831 630 468 €75

30| 2,570(e20,200| 31,500| 6,860 - 8,320 3,390 1,460 807 743 440 555

31| 1,590 - 29,100{ a5,800 - 7,510 - 1,410 - 759 419 -

Per Runoff
Second— ind
Month foot-days ¥aximum | Minimum tean sgg?;e Inches | Acre-feet

October ... 23,915 2,570 300 771} 0.543 0.63 47,430

November . . e 164,976 20,400 645 5,499 3.87 4.32 327,200

Decemberl ... .. ........... 352,520 32,100 3,830 11,370 8.01 9.23 699,200
Calendar year 1949 ......... 1,502,437 35,200 276{ . 4,116] 2.90 39.35| 2,980,000

January . ... 392,870 30, 800 4,000 12,870| 8.92 19,29 779,200

February . 434,600 34,200 4,000 15,520{ 10.9 11.38 862,000

March .. 439,250 28,200 6,12 14,1700 9.98 11.50 871,200

April .. 177,750 10,200 3,390 5,925/ 4.17 4.66 352,600

May .. .. 72,740 3,390 1,410 2,346| 1.65 1.91 144,300

June . .. 32,062 1,360 807 1,069 .753 .84 63,590

July ... 17,396 759 440 561 .395 .48 34,500

August ... 15,543 735 384 501 .353 .41 30,830

September 11,983 855 294 399 .281 .31 23,770
Water year 1949-50 .......... 2,135,605 34,200 294 5,851 4.12 55.94| 4,236,000

Peak discharge (base, 17,000 sec.-ft.).--Nov. 29 (10 to 12 p.m.) 20,800 sec.-ft.; Dec. 28 (8 to 12
p.m.) 32,400 sec.~{t,; Jan., 24 (L a.m.] 31,200 sec.-ft.; Feb. 16 {5 to 10 a.m.) 22,700 sec.-ft.;
Feb, ?Z fz a.m.) 34,500 sec.-ft.; Mar. 7 (9 to 11 a.m.) 28,500 sec.-ft.; Mar, 19 (12 m.) 18,300
sec., - .

2 No gage-height record; discharge computed on basis of records for Satsop River near Satsop.

c Backwater from Satsop River.

Note.--Shifting-control method used Cet. 1 to Nov. @, Nov, 15-22, June 2 to Sept. 30.



22 CHEHALIS RIVER BASIN
Elk Creek near Doty, Wash,
Location.--Water-stage recorder, lat. 46°37'40", long. 123°19'50", in NE% sec. 8, T. 13
> R. 5 W., half a mile upstream from Nine Creek, 1 mile upstream from Deer Creek, and
234 miles west of Doty.

Drainage area.--46.7 square miles.

Récords avallable.--July 1942 to October 1943 (fragmentary), July 1944 to October 1950

scontinued].

Extremes.-~Maximum discharge dur period October 1949 to October 1950, 1,770 second-feet
Tec. 28 (gage height, 7.03 feet); minimum, 13 second-feet Sept. 22, 23 (gage height,
1.98 feet).

1942-50: Maximum discharge, 2,380 second-feet Feb, 22, 1949 (gage height, 8.21
feet), from rating curve' extended above 1,600 second-feet; minimum, 8.6 second-feet
Sept. 9-11, 1944,

Remarks.--Records good except those for periods of shifting control, which are fair, and
those for period of no gage-hzight record, which are poor. No diversion or regulation,

Revisions.--W 1012: Drainage area.

Discharge, in second-feet, 1949-50

1949-50
Day| Oct Nov. Dec Jan Feb. Mar. Apr. May June July Aug. Sept.
1 15 4 344 405 *175 600 280 126 49 28 26 16
2 14.5 36 472 338 170 470 310 131 47 26 22 15.5
3 14 32 420 280 160 500 310 118 45 25 21 15
4 23 30 341 252 250 900 270 113 43 24 20 15.5
5 58 29 338 226 300 | 1,200 260 123 41 24 19.5 15.5
6 53 27 314 309 400 | 1,050 240 137 42 24 20 15
7 48 26 263 344 500 800 210 128 49 23 22 15
8 31 38 224 288 1,080 600 200 114 49 23 20 14.5
9 42 61 224 257 900 470 190 108 45 24 20 14
10 59 62 221 387 650 400 170 105 43 24 19.5 13.5
11 41 140 184 380 550 370 150 100 40 23 18 13,5
12 39 754 167 297 700 400 150 96 39 22 18 13.5
13 33 546 163 241 | 1,100 350 140 90 40 22 17.5 13.5
14 28 274 152 254 900 300 173 88 40 21 17.5 14
15 25 182 148 221| 1,000 270 226 82 40 21 30 14
16 24 132 161 182 850 250 276 79 38 20 47 14
17 22 104 209 157 650 520 276 90 38 20 29 14.5
18 19.5 88 246 b140 550 480 241 108 38 20 24 14.5
19 19 78 196 248 500 460 211 90 36 23 22 14
20 19.5 69 171 605 450 450 193 79 34 26 20 13.5
21 18.5 63 205 805 400 400 175 75 34 22 19 13.5
22 18 78 320 1,120 370 400 1M 74 35 20 19 13
23 18 161 472 850 600 370 169 70 47 20 22 13
24 18 314 530 545 | 1,100 350 149 63 48 19.5 29 18
25 18 371 510 405 | 1,250 330 140 62 41 18.5 24 47
26 19.5 480 530 367 | 1,050 310 133 58 37 18.5 21 67
27 24 1,100 ¥894 331 900 350 137 59 34 19.5 19.5 41
28| 267 655 | *1,570 285 750 350 140 59 33 50 18.5| 30
29| 157 490 89 - 310 126 56 30 77 17.5 24
30 402 - 280 118 55 29( 41 17 21
3 52 - - 270 - 50 - 30 16.5 -

Peak discharge (base --Nov. 12 (2:30 p.m.g 1,620 sec.-ft.; Nov, 27 (8:30 a.m,) 1,200
sec t.; Dec. 2 8 L-ft.; Jan. 22 (5 p.m.) 1,180 see,-ft.; Feb. 8 (time and dis-
charge unimown); Feb., time and discharge unknown); Feb. 15 (time and discharge umlmown); Feb. 25
(time and discharge unkmown); Mar. 5 (time and discharge unknown).

* Winter discharge measurement made on this day.

b Stage-discharge relation affected by 1ce,

Note.--Shifting-control method used Nov. 14-z5, May 25 to Aug. 23, Sept. 3-27. No gage-height
record Jan. 30 to Apr. 13; discharge computed on basin of records for nearby streams.

1950

Day Discharge Day Discharge Day Discharge Day Discharge
Qet. 1 19.5 Oct. 9 68 Oct. 17 42 Oct. 25 60
2 18.5 10 259 18 65 26 75
3 19.5 11 204 19 80 27 150
4 22 12 103 20 75 28 250
5 50 13 74 21 70 29 240
6 86 14 62 22 65 30 200
7 74 15 54 23 60 31 220
8 71 16 45 24 60

Note.--No gage-height record Oct., 19-31; discharge computed on basis of recsrds
for nearby streams.
Monthly discharge, in second-feet, 1949-50

Second— Per Runof{
i T

Month foot-days Maximum | Minimum Mean sgvi\?ee Tnowes | Aore~Test
October 1949.. 1,311.5 267 14 42.3 0.906 1.0¢ 2,600
November .. . 6,861 1,100 26 229 4.90 5.46 13,610
December ............ ... 12,101 1,570 148 390 8.35 9.64 24,000

Calendar year 1949 ......... 53,803 2,160 12.5 | 147 3.15 42,84 106,700
January 1950, 11,203 1,120 140 361 7.73 8.92 22,220
February ...... 18,255 1,250 160 652 14.0 14.5¢ 36,210
March .. 14,560 1,200 250 470 10.1 11.59 28,880
April 5,934 310 118 198 4.24 4.73 11,770
May . 2,786 137 50 89.9 1.93 2,22 5,530
June . 1,204 49 29 40.1 .859 .96 2,390
July ... 799 77 18.5 25.8 .552 .64 1,580
August .. e 676 47 16.5 21.8 .487 .54 1,340
September ................. ... 576 67 13 19.2 411 .46 1,140

Water year 194950 ......... | 76,266.5 1,570 13 209 4.48 | 60.74 | 151,300
0ctober 1950..icierisnnnionnasns 2,941.5 259 18.5 94.9 2.03 2,34 5,830




CHEHALIS RIVER- BASIN 23

South Fork Chehalis River at Boistfort, Wash.

Location.--Water-stage recorder, lat. 46°32'45", long. 123°07'55", in NWiNwt sec. 12, T.
., R. 4 W., a quarter of a mile south of Boistfort and 6 miles upstream from mouth.

Drainage area.--49.2 square miles,

Records avalilable.--July 1942 to October 1943 (fragmentary), July 1944 to October 1950
Seoncinusd).

Extremes.--Maximum discharge during period October 1949 to October 1950, 5,070 second-feet
Wov, 27 (gage height, 9.77 feet), from rating curve extended above 1,500 second-feet;
minimum, 5.0 second-feet Sept. 9-15, 24 (gage helght, 1.75 feet).

1942-50: Maximum discharge, that of Nov, 27, 1949; maximum gage height, 11.57 feet
lgebl&)'h 1945; minimum discharge, 2.5 second-fest Sept. 14, 1944 (gage height, 1.67
Remarks.--Records fair. Small diversions for irrigation. No regulation.

Discharge, in second-feet, 1949-50

1949-50
T
Day| Oct Nov Dec Jan Feb. Mar. Apr. May June July Aug. Sept.
1

1 8.1 41 449 520 als0 409 273 118 38 22 13.5 7.4

2 8.6 36 T44 402 al6s 364 276 116 36 21 12 6.8

3 9.4 31 560 331 aléo 711 276 108 34 19 11 6.8

4 8.6 29 422 293 als0 1,840 247 102 33 18 9.6 Ted

5 28 26 333 255 174 1,810 226 108 32 17 9.6 T.4

6 43 25 396 370 279 982 209 100 34 16 10.5 8.0

7 44 23 334 399 337 600 190 98 36 16 10.5 7.4

8 26 25 290 319 788 449 195 93 36 16 10.5 6.8

9 20 47 262 282 620 386 192 89 33 18 9.6 6.2
10 50 85 244 484 502 346 172 85 32 20 8.8 5.6
11 38 i82 209 386 466 302 167 81 31 20 8.0 5.8
12 46 742 195 302 484 268 202 78 28 18 7.4 5.6
13 35 705 130 247 1,430 249 197 74 28 17 6.8 5.6
14 28 333 183 242 1,110 232 183 71 30 17 7.4 5.6
i5 22 223 174 212 1,290 222 271 69 31 17 11 6.2
16 13 169 172 188 1,220 309 374 64 30 17 39 5.2
17 16 130 222 169 820 944 393 69 87 18 20 6.2
18 14,5 111 308 163 620 775 322 81 5S4 16 15 6.8
19 13.5 94 257 582 520 920 268 69 39 16 13 6.8
20 12,5 83 224 1,630 418 640 232 64 34 16 10.5 ¢ 6.8
21 12 74 218 1,950 355 484 202 60 31 15 9.6 6.8
22 12 12 255 2,020 343 435 183 58 30 13 8.8 6.2
23 11 149 500 1,260 587 399 174 54 36 10.3 12 6.2
24 11 460 1,100 688 2,680 393 154 52 37 10.5 25 6.2
25 11 487 662 a560 2,140 352 141 48 33 9.6 22 13
26 11 866 620 2430 1,460 322 130 46 31 8.8 16 26
27 13,5 3,840 1,270 a350 802 358 149 46 28 9,6 13.5 26
28 169 1,810 2,820 2300 520 374 141 45 27 13.5 11 18
29 144 897 1,530 2250 - 334 124 44 25 34 10.5 13.5
30 75 600 970 a220 - 296 116 42 23 23 8.8 13
31 54 - 730 a200 - 265 - 41 - 17 7.4 -
Peak discharge (bage 00 gec,=ft,).--Nov. 27 (12 m.) 5,000 sec.-ft.; Dec. 28 {9:30 a.m.) 3,200

sec.-ft.; Feb. 24 (1 p.m.) 3,200 sec.-ft.
a No gage-height record; discharge computed on basis of 1 discharge measurement anc records for
nearby streams,

1950
Day Discharge Day Discharge R Day Discharge Day Discharge
Oct, 1 11 Oct, 6 72 oct. 11 250 Oct. 16 84
2 11 7 74 i2 139 17 58
3 11 8 74 13 96 18 2100
4 13,5 9 55 14 83
5 24 10 362 1S 78

a No gage-height record; discharge computed on basis of 1 discharge measurement and records
for nearby streams.

Monthly discharge, in second-feet, 1949-50

Second- Mi M Per  Runofr

Month foot-days | Maximum | Minimun o3 | SEUTE® [Tnohes | Acre-Test

October 1949. ................. 1,013.7 169 8.1 32.7 0.665 0.77 2,010
November . . 12,355 3,840 23 412 8.37 9,34 24,510
December 16,901 2,820 172 545 11.1 12.78 33,520
Calendar year 1943 ......... 71,997.6 3,840 4.9 197 4,00 | S5t,43| 142,800
JBOUATY 195C. .. ... ... ... .} 15,972 2,020 163 515 10.5 12,07 31,680
February .. .. 20,630 2,680 160 737 15.0 15,59 40,920
March . . 16,770 1,840 222 541 11.0 12,68 33,260
April . 6,379 393 116 213 4.33 4.82 12,650
May ... 2,273 118 41 73.3| 1.49 1,72 4,510
June 1,037 87 23 34.6 .703 .78 2,060
July .. 517.5 34 8.8 16.7 .339 .39 1,030
August ... 388.3 39 6.8 12.5 .254 .29 770
September . 266.1 26 5.6 8.87 .180 .20 528
Water year 1949-50 ..., .| 94,504.6 3,840 5.6 259 5.26 | 71,43 ] 187,400
October 1~18, 1949............. 1,575.5 362 11 875§ 1.78 1,19 3,120

238382 O - 53 -3



24 CHEHALIZ RIVER BASIN
Newaukum River near Chehalls, Wash.

Location.--Staff gage, lat. 46°36'10", long. 122°56'45", on line between secs. 9 and 16,
T. I3 N., R. 2 W., 2.2 mlles southeast of Chehalls and 3.4 miles upstream from mouth.

Drainage area.--159 square miles.
Records available.--March 1929 to September 1931, July 1942 to September 1850.
Average discharge.--10 years, 467 second-feet (unadjusted).

Extremes.--Maximum discharge observed during year, 5,640 second-feet Feb, 24 (gage helght,
T27I0 feet}, from rating curve extended above 3,800 second-feet by logarithmic plotiing
minimum observed, 25 second-feet Sept. 9, 23 (gage height, 1.34 feet).

1959-31, 1942-50: Maximum discharse oserved, 6,440 serond-feet (revisei) Feb. 17,
1249 (gage heighr, 153,06 feet), from rating curve extended above 3,800 second-feet hy
leogarithmle plottinT; minimumn obaerved, 12 second-feet Sept. 13, 14, 1243,

Revisions.--The maximum discharge for the water ysar 1949 has been revised to 6,440
secdnd-Teet Feb. 17, 1949 (gage height, 12.0A feev), frum rating curve exterded above
3,800 second-fest on basic of logarithmic plotting. superseding figure pukllshed in
Water-3Snnply Paper 1152,

Remarks.--Records good except those for periods of shifting control or no gage-helght rec-
ord, which are falr, Gage read twice dally. Citles of Chehalls and Cent-alla divert
apbout 15 second-feet for munlelpal use. No regulation.

Revislons (water years).--W 1012: 1943,

Rating table, water year 1249-50, except period of shifting control
(gage height, in feet, and discharge, 1n second-feet

1.3 20 3.0 388 7.0 2,130
1.8 45 3.5 548 8.0 2,730
1.7 6 4.0 732 9.0 3,360
2.0 133 5.0 1,130 10,0 4,060
2.5 248 6.0 1,630 11,2 4,920
Discharge, in second-feet, water year October 1949 to September 1250
bay| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 30 176 1,580 1,330 2440 1,330 850 358 148 96 60 32
2 30 154 1,480 1,010 a4?20 1,080 930 358 146 30 52 32
3 28 133 1,050 810 a4l0 1,180 930 3z 146 83 80 32
4 38 117 850 694 a470 2,970 810 323 146 83 45 32
5 449 107 770 583 732 3,710 694 418 146 80 45 32
6 288 102 732 890 1,280 2,490 548 418 141 78 46 32
7 344 38 583 1,580 i,280 1,830 514 373 150 78 48 31
8 211 102 514 1,090 £,850 1,380 583 344 154 76 44 30
9 148 121 481 830 1,730 1,010 548 Il5 137 85 40 25
10 344 133 418 2,130 1,430 970 481 288 133 a5 40 27
11 248 344 393 1,480 1,330 890 449 288 131 80 37 30
12 318 1,430 358 930 1,980 1,010 1,180 288 131 73 38 28
13 248 890 418 850 2,850 634 1,330 274 123 &8 37 27
14 188 830 418 810 2,030 619 230 274 123 66 37 28
15 144 619 388 481 2,430 548 930 248 119 65 41 30
16 123 449 481 449 2,130 548 1,050 248 113 63 76 30
17 105 215 656 373 1,630 2,030 1,280 236 185 62 60 30
18 89 274 694 274 1,330 1,980 970 274 141 57 48 30
19 87 236 619 856 1,280 1,830 770 236 123 58 2 30
20 87 ce3 583 3,150 1,050 1,280 ©56 2T, 117 83 38 30
21 80 176 583 4,€90 850 1,090 514 211 115 56 37 28
22 74 17€ 1,230 4,480 930 1,080 514 199 113 51 35 27
23 65 548 1,980 3,640 1,880 1,090 481 199 176 51 48 26
24 62 1,030 2,730 2,130 4,320 1,010 418 i76 188 45 90 31
25 €0 1,230 1,830 1,430 4,840 850 388 154 154 45 66 86
26 &8 1,180 1,480 1,180 4,130 850 373 176 125 44 52 154
27 133 3,710 2,490 1,010 2,670 850 388 154 113 44 44 121
28 583 2,420 4,480 810 1,730 970 388 165 113 66 41 71
29 583 1,630 2,790 514 - 930 315 165 105 148 38 42
30 315 1,580 1,980 548 - 850 288 154 100 90 36 45
31 223 - 1,980 a470 - 810 - 148 - 71 35 -
Second- Runoff in
Month foot-days Maximum Mindl Hean acre-feet
QOctober...... £,790 583 28 187 11,480
November. 20,643 3,710 98 683 40,940
December. . . 36,819 4,480 358 1,183 72,030
Calendar year 1949 .,
January....... e
February....
March.......
April,...
May..
June.....
July........
August.....
September...... 154 40.3
Water year 1949-50 ...... 232,873 4,920 25 833 461,900

a No gage-height record; discharge computed on basis of records for nearby streams.
Note.--Shifting~-control method used Oct, 1 to Nov. 11.



CHEHALIS RIVER BASIN 25
Skookumchuck River near Centralia, Wash,

Location.--Water-stage recorder, lat. 46°47'15", long. 122°42145", in SWiNW: sec. 17, T
IS5 N., R. 1 E., half a mile upstream from Bloody Run Creek, 4% miles upstream from
Thompson Creek, and 12 miles northeast of Centralia. Datum of gage is 300,00 feet
above mean sea level (river-profile survey).

Drainage area.--60 square miles.
Records available.--April 1929 to September 1931, October 1939 to September 1950.
Average discharge.-«13 years, 222 second-feet,
Extremes.--Maximum discharge during year, 5,350 second-feet Dec. 28 (gage helsght, 47.2
€eT]; minimum, 23 second-feet Oct. 2, 3, Sept. 23, 24.
1929-31, 1939-50: Maximum discharge, 5,770 second-feet Feb, 17, 1949 (gage height,
48.39 feet]; minimum, 18 second-feet Oct. 57-30, 1944.

Remarks.--Reccrds good except those for periods of shifting contrcl, which are fair, and
Those for periods of no gage-height reccrd, which are poor. No diversion or regulation.

Revisions (water years).--W 722: 1929-30.

Rating tables, water year 1949-50, except periods of shifting controi
(gage height, in feet, and discharge, in second-feet)

Oct., 1 to Dec. 27 Dec. 28 to Sept. 3C
39.7 24 40.8 201 43.0 1,380 39.3 23 40.1 133 41,1 447 43.5 1,850
39.9 41 41,1 305 43.5 1,730 39.5 41 -40.3 179 41.5 635 44.0 2,200
40.1 66 41.5 490 44,0 2,080 39.7 65 40,5 233 - 42.0 910 44,5 2,580
40.3 95 42.0 765 %9.9 95 40.8 329 43,0 1,510 45.5 3,420

40.5 129 42,5 1,080
Discharge, in second-feet, water year October 1949 to September 1950

Day] Oct. Nov. Dec. Jan. Feb Mar. Apr. May June July Aug. Sept.
1 2 74 420 635 230 530 514 219 115 64 41 28
2 24 65 704 523 220 496 605 227 117 61 39 27
3 24 57 545 443 230 685 571 211 125 57 38 27
4 30 53 401 397 250 | 2,320 473 216 133 56 37 27
5 95 51 368 362 400| 2,740 405 251 125 53 36 27
6 86 47 326 523 600| 1,540 374 236 113 52 37 26
7 80 45 275 551 850 910 340 216 111 52 36 25
8 61 52 239 434 1,200 860 322 200 104 51 34 25
9 67 79 216 382 950 514 292 189 97 57 33 25

10 90 86 196 635 750 426 276 182 104 52 32 25

11 84 229 174 519 650 359 266 187 111 49 31 25

12 s2{ 1,110 167 401 900 322 795 227 109 45 31 24

13 73 650 160 330, 1,300 295 850 233 99 44 30 24

14 60 434 152 280( 1,150 266 530 213 95 43 31 24

15 52 313 155 260| 1,500 257 685 197 92 42 52 25

16 46 236 157 240| 1,150 366 970 182 90 42 60 25

17 41 185 204 230 910 1,390| 1,090 187 108 41 41 25

18 39 150 232 250 712| 1,120 685 195 95 41 37 25

19 37 129 193 500 660 910 491 172 92 43 34 24

20 35 115 172| 1,000 575 712 413 157 90 43 32 24

21 33 103 188 1,600 487 585 362 157 84 40 31 24

22 32 113 396 2,200 482 585 329 160 84 38 31 24

23 32 204\ 1,070| 1,600 925 566 292 153 115 37 42 24

24 31 4101 1,130} 1,100| 2,970 532 254 137 97 37 49 25

25 31 512 677 800} 2,340 473 233 133 84 35 39 51

26 31 682 638 560| 1,850 434 213 146 78 35 34 115

27 34{ 2,010| 2,010 450| 1,240 443 230 157 76 35 32 66

28 308] 1,000| 3,220 380 795 434 213 148 75 61 31 46

29 177 666| 1,600 320 - 401 200 131 73 66 30 39

30 111 506| 1,150 280 - 382 195 121 69 43 29 35

31 88 - 822 | 250 - 262 - 115 - 44 29 -

Per Runoff
Second~ 5 5
Month foot-days Maximum | Minimum Mean s;;ltixi:e Tnohes | Acre—fest
October .. 2,049 308 24 66.1 | 1.20 1.2 4,060
November e 10,366 2,010 45 346 5.77 6.43 20,560
DECember ... ... i 18,357 3,220 152 592 9.87 11,38, 36,410
89,332 3,670 23 245 1.08 55,38 177,200
16, 435 2,200 230 595 9.92 11.43] 36,570
26,276 2,970 220 938 15.6 16,29 52,120
22,075 2,740 257 712 11.9 13.68| 43,730
13,528 1,090 195 451 7.52 8.39 26,830
5,655 251 115 182 3.03 3,51 11,220
2,960 133 63 98.7 | 1.64 1.83] 5,870
1,465 66 35 47.3 .788 91| 2,910
1,119 60 29 36.1 .802 .69 2,220
958 115 24 31.9 .532 .58 1,900
Water year 1949-50 .......... 123,241 3,220 24 338 5,63 76.40) 244,500

Peak discharge (base, 2,000 sec.-ft,).--Nov. 27 {6 a.m.) 3,160 sec.-ft.; Dec. 23 (7 p.m.) 2,010
sec,-ft.; Dec., 28 (1 a.m.) 5,350 sec.-ft.; probably Jan. 22 {time unk.nowns 3,150 sec,-ft.; Feb. 24
(4130 a.m.) 4,080 sec.-ft.; Mar. 5 (1 p.m.) 3,330 sec.-ft.

Note.--No gage-height record Jan. 13 to Feb. 17; discharge computed on basls of recorded range in
stage, weather records, and records for nearby streams. Shifting-control method used Dec. 28 to

Jan., 12, Feb., 18-24, Mar. 17 to Apr. 18.




26 CHEHALIS RIVER BASIN
Lincoln Creek near Rochester, Wash.

Location. --Water-stage recorder, lat. 46°44110", long. 123°10'40", in SWiswi sec. 34, T.
TS N., R. 4 W., 13 miles downstream from confluence of North and South Fovks and 7
7 miles southwest of Rochester.

Drainage area.--20.9 square miles.
ecords avallable.--July 1942 to October 1943 (fragmentary), June 1944 to October 1950
Scontinued) .
Extremes.--Maximum discharge during period October 1949 to October 1950, 990 second-feet
Tec. 28 (gage height, 15.65 feet); minimum, 0.8 second-foot Sept. 9.
1942-50: Maximum discharge, that of Dec. 28, 1949; minimum observed, 0.4 second-foot
Aug. 23, 1945,
Remarks.--ﬁecords good except those for perlods of shifting control, which are fair, those
Tor periods of no gage-height record, and those for period of backwater, which are poor.
No regulation. Small diversion during summer for irrigation.
Discharge, in second-feet, 1949-50

1949-50

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 1.5 17 190 245 85 280 124 44 13.5 6.0 3.7 1.4
2 1.5 16 294 172 80 210 139 43 12.5 5.8 3.4 1.4
3 1.6 15 232 139 75 210 139 39 12 5.5 3.2 1.4
4 14 14 178 119 110 500 126 37 11.5 5.5 3.0 1.7
5 28 13 178 102 140 620 116 41 11 5.3 2.8 1.7
6 31 12 149 140 170 500 106 42 11 5.1 3.4 1.4
7 28 11 124 139 220 360 96 40 12,5 5.1 4.4 1.2
8 21 17 106 119 490 290 8s 37 12 4.8 3.5 .9
9 32 26 99 109 370 200 84 35 11 5.3 3.0 .9
10 34 22 84 178 280 190 72 33 10.5 5.3 2.8 1.2
11 25 57 89 149 250 170 65 32 10.5 5.3 2.5 1.0
12 28 320 67 124 350 180 69 30 10 4.8 2.3 .9
13 27 219 65 106 520 160 61 28 10 4.6 2.2 1.2
14 20 118 61 95 400 130 57 27 10 4.8 2.5 1.2
15 17 82 61 85 450 120 108 26 10 4.8 8.3 1.0
16 14 81 59 75 410 110 119 25 9.5 4.4 8.9 1.4
17 13 49 86 70 310 238 119 29 9.2 4.4 5.1 1.4
18 12 42 102 70 250 220 109 33 9.2 3.9 3.9 1.2
19 12 35 88 140 240 211 96 26 8.6 4.4 3.5 1.4
20 1 30 79 274 200 202 86 25 8.1 4.8 3.0 1.4
21 10 26 94 385 180 178 76 23 7.8 4.2 2.5 1.4
22 9.5 38 134 564 170 178 72 22 8.1 3.7 2.3 1.2
69 214 438 270 166 67 20 10 3.7 3.0 1.0
24 10 172 273 294 560 160 61 19.5 9.2 3.5 4.8 2.2
25 12 178 342 217 600 144 57 18.5 8.1 3.4 3.5 6.3
26 20 325 357 184 470 134 51 17.5 7.8 3.5 2.8 8.9
27 38 612 713 149 400 154 53 17.5 7.3 3.5 2.5 5.1
28 96 392 836 122 3% 154 50 17 7.8 7.6 2.5 3.5
29 48 280 561 102 - 139 44 17 6.8 10.5 2.2 3.2
30 30 214 399 98 - 126 41 16 6.5 5.5 2.0 2.7
31 22 - 308 94 - 119 - 15 - 4.8 1.7 -

Peak discharge (base! 450 sec.-ft.).--Nov. 12 (12:15 p.m.) 492 sec.-ft.; Nov. 27 (6 a.m.) 741
sec.-Tt.; Dec. 30 &.m. sec.-ft.; Jan. 22 (7:30 a.m.) 604 sed¢:-ft.; Feb. 8, time and dils-
charge unknown, Feb. 13, time and discharge unknown, Feb, 25, time and discharge urknown, Mar, 5,
time and discharge unknown.

Note.--Backwater from beaver dam Oct. 1.3, 14-26, Nov. 5-8; no gage-height record Jan. 9-14, Jan.
31 to Mar. 16; Mar. 19, discharge computed on basis of two discharge measurements and records for
nearby streams. Shifting-control method used Aug. 11 to Sept. 30.

1950
Day Discharge Day Discharge Day Discharge Day D'scharge
Oct. 1 2.7 Oct. 9 12 Oct. 17 16 Oct. 25 20
2 2.5 10 113 18 25 28 25
3 2.7 11 58 18 30 27 50
4 3.4 12 32 20 28 28 110
5 8.1 13 2z 21 26 29 100
[} 11 14 20 22 24 30 90
7 14 15 18 23 22 31 95
8 12 16 16 24 20

Note.--No gage-height record Oct. 18-31; discharge computed on basls of records for
nearby streams. Shifting-control method used Oct. 1-9.

Monthly discharge, in second-feet, 1949-50

Second Per Runoff
- T
Month foot-days Maximum | Minimum Mean sgixgee Toobos | Aore—fest
0CLODOT 1949 «euuvnnenreaanns . 678.1 98 1.5 21.8 | 1.04 1.20 1,340
November. ,..... 3,483 612 11 118 5.55 .20 6,910
DOCOmDOT . ¢« vrenreraensseanns 8,800 836 59 213 10.2 11.74 13,090
Calendar year 1949 .........| z4,958.5] ~ 836 |  1.3| 8.4 | 3.27 | 44.41 49,500
JADUATY 1950 +e''vreenrnnnns . T syees | se4 | 70 | 17l | 8i18 | 9.43 10,510
February....... . . 8,380, 600 75 299 14.3 14.91 16,620
March........... . . 8,753 620 110 218 10.4 12.02 13,390
. . 2,553 139 41 85.1 | 4.07 4.54 5,080
875 24 15 28.2 | 1.35 1.56 1,740
291.8 13.5 8.5 9.75| .486 .52 579
153.2 10.5 3.4 4.94| .23 .27 3
105 8.9 1.7 3.33( .162 .19 208
60.8 8.9 .9 2.03| .097 11 121
35,228.9 836 .9 96.5 | 4.62 | 62.69 69,870
Ootober 1950 .......c...cveees 1,028.4 113 2.5 33.2 | 1.59 1.83 2,040




Location.--Water-stage recorder, lat, 46°54'10",
>, R, 3 W., at bridge crossing in Little Rock, 0.4 mile upstream from

CHEHALIS RIVER BASIN

Black River at Little Rock, Wash.

Drainage area.--64 square mlles,

long. 123°01720",

in NEISWE

a7

sec, 2, T.
Beaver Creek.

Records available.--July 1942 to October 1943 (fragmentary), June 1944 to September 1950

(dIscontirmed).

Extremes.--Maximum discharge during year, 1,700 second-feet Dec. 28 (gage height, 7.40
e from rating curve extended above 520 second- feet; minimum, 10.5 second-feet
July 21, Sept. 8, 9, 15, 16, 21-23.
1942-50: Maximum discharge, that of Dec. 28, 1949; minimum observed, 5.3 second-

feet Sept. 9, 1944 (gage height, 1.30 feet).

Remarks.--Records good except those for periods of no gage-height record and shifting
No diverslon or regulation.

control, which are falr.

Discharge, in second-feet, water year October 1949 to September 1959

Day| Oct. Nov. Dec Jan. Feb. Mar Apr. May June July Aug. Sept.
1 11 42 510 915 2230 758 295 149 59 28 23 13
2 11 35 585 705 a210 852 305 145 56 26 20 13
3 1 30 525 555 195 670 300 136 54 25 18 13
4 13.5 27 450 450 200 950 280 130 51 25 17.5] 13
5 17.5 25 392 392 207 1,070 260 136 50 25 17.5 13
6 22 24 343 378 266 950 245 136 50 24 18 12
7 21 23 296 392 296 828 233 126 56 24 20 11.5
8 17 27 258 378 421 705 2z2 119 58 24 18 11
9 30 38 227 349 450 585 212 115 54 286 17.5 11
10 36 40 202 378 436 510 203 112 50 25 17 11.5
11 34 85 183 392 421 450 195 108 49 23 16 11.5
12 33 360 173 363 450 406 215 102 48 22 16 12
13 25 495 176 307 670 360 215 96 50 21 | 14 .5] 12
14 20 406 169 256 15 330 203 93 &0 21 27 12
15 17 299 164 250 828 305 240 g0 48 20 96 11
16 15 212 162 243 828 332 274 87 44 20 30 11
17 14 157 190 a230 740 480 295 95 42 19 26 11.5
18 13.5 127 214 az227 635 525 267 110 43 19 21 11
19 13.5 108 202 a3zo 555 635 238 a8 42 18 18 11
20 13.5 97 183 540 465 570 215 90 39 18 17 11.5
21 13.5 87 190 828 421 495 199 85 37 16 18 11.5
22 13.5 92 261| 1,150 421 465 192 80 42 17.€ 16 11
23 13.5 127 402 1,110 495 436 184 77 46 17.€ 17 11
24 14 176 540 915 942 406 173 74 44 21 25 16
25 14 248 540 a720 1,270 363 163 71 42 17.8 21 27
26 15.5 398 540 aS90 1,350 338 159 70 39 17 18 30
27 23 862 823 495 1,190 346 163 87 36 17 17 25
28 172 915 1,560 421 950 346 161 63 36 26 16 19
29| 123 792 | 1,550 2360 - 332 155 69 33 46 15 16
30 85 618 1,310 a310 - 308 143 63 30 33 14 15
31 60 - 1,110 2260 - 295 - 62 - 26 13 -
Per Runoff
Second- ; s
Month foot-days Maximum | Minimum Mean sg\ﬁ:s Trohes | Acre—feet
October ....................... 935.5 172 11 30,2 0.472 0.5¢ 1,860
November . 6,972 915 23 232 3.62 4.05 13,830
December 14,430 1,560 162 465 7.27 8.39 28,620
Calendar year 1349 57,151.,5 1,560 10 157 2.45 33.21 113,400
January . ... 15,179 1,150 227 490 7.66 8.82 30,110
February 16,317 1,350 195 583 9.11 9.48 32,360
March .......... 16,201 1,070 295 523 8.17 9.41 32,130
6,604 305 143 220 3.44 3.84 13,100
3,054 143 62 98.5 1.54 1. 6,060
1,376 59 30 45.9 717 .80 2,730
707.5 46 16 22.8 .356 .41 1,400
716 96 13 23.1 .361 .42 1,420
418 30 11 13.9 .217 .24 823
82,910 1,560 11 227 3.55 48.17 164,400

p.m
Ph.S(BamJlomsem

) 880 sec.-ft.; Feb. 25 (7 p.m.) 1,390

.~--Nov. 27 (12 p.m.) 990 sec.-ft,; Dec. 28 (6 p.m.) 1,700 sec.-
Peb. 15 (12 p.m.
.; Mar. 19 (3:30 p.m.) 635 sec.-rt.

sec.

a llo gage-height record; discharge computed on basis of weather records and records for nearby

streams.

Note ,--Shifting-control method used Dec. 28 to Jan, 16, Jan. 20-24, 27,
227%6 June 30, Sept. 16-30.

28, Feb. 3 to Apr. 6, Apr.
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Rock Creek at Cedarville, Wash.

Location.--Water-stage recorder, lat. 46°52705", long. 123°18'25", in SWisW: sec. 15, T.
IE1 W., R. 5 W., 0.2 mile downstream from Williams Creek, 1 mile west of Cedarville, and
1% miles upstream from moyth.

Drainage area.--24.8 square milles.

Records avallable.--July 1942 to October 1943 (fragmentary), June 1944 to September 1950.

Extremes,--Maximum discharge during year, 1,390 second-feet Dec. 28 (gage height, 12.31
eet], from rating curve extended above 800 second-feet; minimum, 1.0 second-foot Sept.
9, 10 (gage height, 2.16 feet).

1942-50: Maximum discharge, 1,440 second-feet Feb, 7, 1945 {gage height, 12.55 feet),

fg?lxg rating curve extended above 800 second-feet; minimum, 0.3 second-foot Sept. 2f,

Remarks,--Records good except those for periods of shifting control or no gage-height rec-
ord, which are fair, No regulation but some diversion for irrigation.

Revisions (water years).--W 982: 18942. W 1092: 1945-46(").

Rating tables, water year 1949-50, except perlod of shiftiung control

(zage height, in feet, and discharge, 1n second-feet

Oct. 1 to Dec. 28 Dec, 29 to Sept. 30
2.1 0.6 3.6 82 7.0 532 2.1 0.6 2.7 11.5 3.6 76
2.3 2.3 4.0 128 8.0 682 2.3 2.3 3.0 25 4.0 124
2.5 6.5 4.5 188 8.0 840 2.5 6.0 3.3 46 4.5 188
2.7 13.5 5.0 253 10.0 1,000
3.0 30 5.5 319 11.0 1:170 . %‘;;-Same as preceding table above
3.3 53 6.0 389 * *
Discharge, in second-feet, water year October 1949 to September 1950
Day| Oct. Nov Dec. Jan Feb. Mar. Apr. May June July Aug. Sept
1 2.5 14 227 227 a95 201 119 50 16 5.4 2.9 1.5
2 2.2 11.5 361 182 ag%0 182 130 49 i5 4.7 2.3 1.4
3 2.2 10.5 292 146 a85s 280 145 44 14.5 4.5 2.1 1.3
4 3.7 9.4 220 126 80 62 132 43 13 4.1 1.9 1.4
5 8.0 8.7 188 18 77 585 117 45 13 4,1 1.9 1.4
6 8.4 8.1 158 129 101 375 102 43 13.5 3.7 2.1 1.3
7 7.1 7.8 136 146 140 260 90 49 15.5 5.6 2.8 1.2
8 5.0 10 114 134 438 208 80 29 16.5 3.4 2.5 1.2
9 8.1 19 105 124 333 175 72 37 14.5 4.1 2.1 1.1
10 13 16 90 188 e7e 149 64 37 12.5 4.1 2.0 1.1
11 11.5 47 78 188 266 29 59 34 z 3.6 1.8 1.1
12 11.5 382 76 156 309 116 72 2 11.5 3.4 1.7 1.°
13 7.8 369 76 134 583 107 63 32 12 2.9 1.6 l.2
14 5,8 182 75 128 459 95 59 30 iz 2.9 1.8 1.4
15 4.5 117 75 alzo 375 89 124 29 11.5 2.8 9.8 1.3
16 4.0 86 77 aloo 347 136 201 28 10.5 2.5 13.5 1.4
17 3.7 70 110 af%0 2e7e 341 220 32 10 2.3 6.8 1.4
18 3.2 58 146 a80 227 305 182 37 11 2.3 4.3 1.8
19 3.2 51 126 114 208 375 142 30 10 2.6 3.1 1.6
20 3.2 43 108 473 182 286 114 28 8.9 2.6 2.5 1.5
21 3.0 38 120 592 162 220 95 26 8.3 2.5 2.1 1.3
22 2.8 4€ 194 883 159 182 86 24 8.9 2.2 2.1 1.9
23 2.8 75 357 578 319 156 T4 23 11 2.1 2.6 l.s
24 2.6 201 4286 354 825 161 64 ez 11 2.0 4.5 3.4
25 2.6 201 361 253 652 161 (328 20 9.5 1.9 3.9 11
26 3.7 368 347 208 547 159 57 19 8.6 1.9 2.9 14
27 8.4 852 713 168 378 182 60 19.5 7.6 2.0 2.5 11.5
28 128 510 1,100 141 260 188 57 18.5 8.1 4.7 2.1 8.1
29 57 358 563 al30 - 168 50 18 7.0 10 1.9 5.4
30 29 2€8 396 alls - 142 47 18 6.5 6.3 1.7 4,1
31 19.5 - 292 alos - 126 - 16.5 - 4.1 1.6 -
Per Runoff
Second- .
Month Maximum | Minimw Mean squar
foot-days e o e 3‘1‘1; Inchss | Acre-feet
October 378.0 128 2.2 1z2.2 0.492 0.57 750
November . . 4,435.0 852 7.8 148 5.97 6.65 8,800
December 7,708 1,100 75 249 10.0 11.56 15,290
27,604.2 1,130 1.1 75.6 3.05 41.39 54,750
6,620 883 80 214 8.63 9.93 13,130
8,251 8258 77 295 11.9 12.37 16,370
6,867 62 89 222 8.95 10.30 13,620
2,938 220 47 97.9 3.95 4.41 5,830
964.5 50 16.5 31.1 1.25 1.45 1,910
339.9 16.5 6.5 11.3 456 .51 674
109.3 10 1.9 3,53 142 .16 217
97.4 13.5 1.6 3.14 .127 .15 183
88.9 14 1.1 2.96 .119 13 176
Water year 1949-50 ......... . 38,797.0 1,100 1.1 106 4.27 58.19 76,960

00 sec.-ft.).--Nov. 27 (7:30 a.m.

Peak discharge (base, 3 )
sec,-Tt.; Jan. 1la.m s

a No gage-helght record; discharge determined on basls of records for nearby streams.
Note.--Shifting-control method used oct. 4, 5, Nov. 12-26, Jan. 20-28, Feb, 4 to Mar. 5, May 6-12,

Sept. 24-30,

sec.~ft.; Feb.

24 (5 a.m.

1,050 sec.-ft.; Dec. 28 (4 a.m.) 1,390
1,000 sec.-ft.



CHEHALIS RIVER BASIN 29
Cloquallum River at Elma, Wash.
Location.-- Water-stage recorder, lat. 47°00'20", long. 123°23'10", in SiNW} sec, 36, T.
o, B. 6 W., half a mile east of Elma and 1.8 miles downstream from Wildcat Creek.
Drainage area.--66 square miles.
Records avallable.--July 1942 to October 1943 (fragmentary), July 1944 to September 1950.
Extremes.--Maximum discharge during year, 3,750 second-feet Dec. 28 (gage height, 10.07
€et); minimum, 21 second-feet Cct, 3,

1842-50: Maximum discharge, that of Dec. 28, 1949; minimum, 6,8 second-feet Sept.
15, 1945 (gage height, 1.43 feet).

Remarks,--Records good except those for periods of shifting control, which are fair, and
Those for periods of no gage-height record, which are poor., Several small diversions
on minor tributaries above station and some regulation by log pond on Wildecat Creek.

Rating table, water year 1949-50, except periods of shifting control
(gage helght, in feet, and discharge, in Second-feet%

1.8 14 3.3 320 6.0 1,330
2.0 38 3.6 410 7.0 1,810
2.2 70 4.0 535 8.0 2,360
2.4 107 4.5 710 9.0 2,970
2.7 168 5.0 910 10.0 3,870
3.0 240 5.5 1,110

Discharge. in second-feet, water year October 1949 to September 1950

Day| Cct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 26 77 535 640 235 675 395 189 79 47 33 28
2 24 67 730 485 225 622 410 182 75 44 30 28
3 22 52 588 410 218 | 1,140 380 164 79| 42 29 23
4 48 55 470 359 232 | 2,020 344 160 68| 42 29 28
5 65 53 425 317 235 | 1,760 320 168 87 42 29 28
6 55 50 359 395 293 | 1,360 290 162 70 41] 33 26
7 45 47 311 410 335 830 270 155 79 33 34 25
8 35 77 282 353 718 692 248 145 79 41 30 24
9 79 96 260 323 640 605 230 141 74 45 30 24
10 75 113 235 538 605 518 213 135 67| 42 29 24
11 63 290 218 470 622 455 210 131 65 41 28 24
12 55 720 222 395 745 395 262 127 85 39 28 24
13 46 728 232 29 | 1,230 374 238 121 65 37 23 24
14 38 500 22 296 | 1,030 344 222 117 63| 37 32 24
15 34 326 222 280 990 326 504 113 62 37 88 24
16 34 213 222 258 , 1,010 642 505 109 58 35 67 25
17 30 149 260 235 770 | 1,310 570 131 58 34 42 25
18 30 117 265 210 605 [ 1,070 455 145 55 34 35 25
19 28 az 240 313 570 | 1,110 374 129 63 3= 33 25
20 29 75 228 996 560 830 320 117 58 31 32 25
21 2 65 235 | 1,330 455 675 278 111 56 33 30 25
22 28 86 305 | 1,600 518 605 265 105 62 33 30 24
23 26 131 521 1,160 861 535 242 101 75 32 44 30
24 26 58 696 770 | 1,960 535 218 98 83 32 55 80
25 25 440 820 552 | 1,860 500 205 94 65 32 41 80
26 37| 1,090 790 470 | 1,910 470 198 90 60 32 35 65
27 67( 1,810 1,600 395 | 1,260 552 220 34 58 34 32 55
28 391 | 1,020 3,220 338 880 485 198 84 56 53 30 45
29 177 658 | 1,910 296 - 425 180 88 50 48 29 35
30 111 518 | 1,150 272 - 395 173 84 48 38 29 30
31 90 - 870 245 - 368 - 79 - 34 2 -
Per Runoff
Second— N
Month foot-days Maximum | Minimum Mean sg\;:al:a Tuches | Acre—Test
October 1,863 391 22 60.3( 0.914 1,05 3,710
November .. 9,783 1,810 47 326 4.94 5.51 19,400
December . .. 18,651 3,220 218 602 9.12 10,51 36,990
Calendar year 1949 3,220 22 228 3.45 46,89 165,000
JAOUATY .. h e 1,600 210 498 7.55 8.70 30,620
February ....... ............. 1,960 218 768 11.6 12,12 42,870
March ... 2,020 326 732 1.1 12,78 44,990
April . 605 173 301 4.56 5,09 17,920
May ... 189 79 125 1.83 2.18 7,670
June .. 83 48 65.3 .989 1.10 3,890
July .. 53 32 38.3 .580 .67 2,360
August .. 88 28 35.6 .539 .62 2,190
September 80 24 31.9 .483 .54 1,300
Water year 1949-50 . 3,220 22 296 4.48 60,87 214,300

--Nov. 27 (7 a.m.) 2,130 sec.-ft.; Dec, 28 %e a.m.; 3,750
t.; Feb. 24 (7 a.m.) 2,300 sec.-ft.; Mar, 4 (9 a.m.) 2,240

Bec.~ .

Note.--No gage-height record Sept. 10-30; discharge computed on basis of recorded range in stage
and records for nearby streams. Shifting-control method used Oct. 1 to Nov, 27, Jan. 21 to Feb. 24,
Apr. 15 to May 27, Aug. 15 to Sept. 9.
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Satsop River near Satsop, Wash.

Location.--Water~stage recorder, lat. 47°00'05", long. 128°29'40", in sec. 35, T. 18 N.,
R.7 W., 1 mile west of Satsop and 1} miles upstream from mouth. Datum o® gage.is at
mean sea level, datum of 1929,

Drainage area.--315 square miles.

Records avallable.--March 1929 to September 1950.

Average discharge.--21 years, 1,902 second-feet.

Extremes.--Maximum discharge during year, 27,600 second-feet Dec. 28 (elevation, 34.80

eet]; minimum, 212 second-feet Sept. 22 (elevation 23.84 feet).
1929-50: Maximum discharge, 52,500 second-feet Jan. 22, 1935 (elevation, 38.9 feet,

from floodmarks), from rating curve extended above 17,000 second-feet; minimum, 166
second-feet Sept, 21, 1938.

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

Rating tables, water year 1949-50 (gage height, 1in feet,
and discharge, 1n second-feet)
(Shifting-control method used Oct. 1-28)

Oct. 1 to Nov. 26 Nov. 27 to Sept. 30
24.0 235 24.7 868 23.8 190 24,7 880 26.5 3,460 30.0 11,600
24.2 385 25.0 1,180 24.0 305 25.0 1,190 27.0 4,440 31.5 16,100
24.4 571 24.2 440 25.5 1,780 28.0 6,650 33.0 21,100
Note.--Same as following 24.4 600 26.0 2,560 29.0 9,150 34.5 26, 400
table above 25.0 feet.
Discharge, in second-feet, water year October 1949 to September 1950
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 258 1,130 8,150 5,070 1,650, 5,290 3,180 1,580 860 456 318 305
2 258 §77 ( 11,200 4,040 1,520 4,860 3,460 1,650 850 440 312 293
3 251 886 6,550 3,460 1,470 10,600 3,180 1,550 810! 440 305 287
4 395 836 4,860 3,000 1,600 18,300 2,820 1,450 790 433 299 281
5 809 766 4,240 2,640 1,770{ 13,100 2,560 1,530 780 426 299 268
8 800 726 3,840 2,820 2,150 9,800 2,480 1,450 762 412 305 263
7 508 686 3,180 2,730 2,310, 6,800 2,310 1,380 771 338 312 257
8 447 828 2,730 2,380 3,840 5,510 2,070 1,320 753 405 299 251
9 1,010 1,520 2,390 2,230 3,940, 4,860 1,920 1,300 708! 448 287 245
10 1,410 1,640 2,150 2,560 3,560 4,340 1,780 1,280 690! 426 281 251
11 1,340 6,120 1,920 2,390 3,840 3,740 1,780 1,290 681 398 275 251
12 1,200 7,800 1,850 2,150 4,340 3,180 2,560 1,410 672 391 263 251
13 926 7,150 1,780 1,920 8,900 2,910 2,810 1,410 654 384 263 245
14 788 7,900 1,720 1,750 7,900, 2,840 2,560 1,340 636 377 287 245
15 €96 5,180 1,68C 1,660 9,650, 2,480 5,730 1,270 618 370 800 240
16 618 3,460 1,680 1,600 11,600 4,860 8,650 1,210 600 370 800 234
17 562 2,640 1,920 1,520 7,400 9,150 7,150 1,220 600! 370 560 234
18 517! 2,230 2,000 1,380 5,730 8,150 4,650 1,320 600 364 456 228
19 481 1,850 1,780 1,700 5,290 8,400 3,560 1,220 584 364 419 223
20 455 1,650 1,660 6,860 4,760{ 6,650 3,090 1,220 568 357 377 218
21 428 1,470 1,640 | 14,000 4,440 5,730 2,730 1,180 536 344 350 218
22 412 1,530 2,000 | 13,400 6,420 5,180 2,390 1,160 560 331 338 212
23 395 2,910 | 4,060 | 9,150 7,650] 4,960 2,150 1,090 584 331 377 218
24 379 3,270 5,730 5,730 12,200 5,730 1,920 1,020 568 324 568 324
25 362 5,730 5,400 4,240 12,200 5,180 1,770 1,000 544 318 592 536
26 387 | 12,200 5,510 3,560 18,000 4,340 1,630 1,010 528 312 504 890
7 517 {21,800 | 11,800 | 2,910 | 10,400 4,540 | 1,750 | 1,010 520 318 433 726
28| £3,840 | 10,200 | 26, 400 2,560 6,800 4,240 1,640 980 512 412 391 552
29| £2,820 6,900 | 16,100 2,230 - 3,650 1,540 960 496 433 357 456
30 1,720 5,290 9,400 2,000 - 3,180 1,510 920 480 370 344 412
31} 1,350 - 6,650 | 1,730 - 2,910 - 880 - 338 318 -
Per Runoff
Second~
Month foot-days Maximum | Minimum Mean sggﬁ;e Tnotes | Aore-feot
Ootober ...............oooia... 25,938 3,840 251 837| 2.66| 3.06 51,450
November ...................... 127,373 21,800 686 4,246 13.5 15.04 252,800
December 162,070 286, 400 . 18.13 321,500

13,62 228,300
20,24 340,000
21.90 367,900

115,380 14,000
171,430 18,000
185,460 18,300

85,430 7,150 10.09 169, 400

38,630 1,650 4.56 76,620

19,315 860 2.28 38,310

. 11,860 456 1.40 23,520

August . 12,089 800 1.43 23,980

September ................... .. 9,615 890 212 320 102 1.14 19,070

Water year 1949-50 .......... 964,530 26,400 212 2,643 8.39 { 113.839 | 1,213,000
Peak discharge (base, 13, 500 sec.-ft.).--Nov. 27 (8 a.m.) 27,200 sec.-ft.; Dec. 28 (11:30 a.m.)

27, gec.-Tt.; Jan. sec.-ft.; Feb. 16 (1:30 a.m.) 14,900 sec.-ft.; Feb, 26

(10:30 a.m.) 21,400 sec.-ft.; Mar. 4 (5:30 a.m.) 22,800 sec.-ft.
f Computed on basis of partly estimated gage-height record.
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Wynoochee River at Oxbow, near Aberdeen, Wash.

Locatlon,--Water-stage recorder, lat. 47°20!, long. 123°39', in SWiSW: sec. 1, T. 21 N.,
. ., at Oxbow, 25 miles northeast of Aberdeen.

Drainage area.--About 65 square miles (uncertain because of inadequate maps)
Records available.--May 1925 to September 1950,
Average discharge.--25 years, 767 second-feet.

Extremes.--Maximum discharge during year, 16,400 second-feet Nov. 26 (gage height, 25.46
Teet, from high-water mark), from rating curve extended above 3,000 second-feet on basis
of slope-area determination of peak fiow; minimum, 97 second-feet Sept. 22, 23 (gage
height, 1,13 feet}.

1925-50: Maximum discharge, 18,000 second-feet Jan. 22, 1935 (gage height, 30.3
feet, from floodmarks, site and datum then in use), from rating curve ex“ended above
5,306 second-feet; minimum, 64 second-feet Jan, 27, 1949 (gage height, 1.05 feet).

Remarks.--Records good except those for periods of shifting control, which are fair, and
Those for periods of no gage-height record, which are poor. No diversion or regulation.

Rating table, water year 1949-50, except perilods of shiftl control
{gage height, in feet, and discharge, in secdnd-feet

1.2 109 2.3 735 10.0 7,300
1.4 178 2.6 1,000 13.0 9,400
1.6 270 3.0 1,390 16,5 11,500
1.8 381 5.0 3,390 21.0 14,100
2,0 511 7.0 5,19

Discharge, in second-feet, water year October 1949 to September 1950

bay| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 148 406| 6,880 | 1,540 546| 1,540 1,070 663 719 567 187 187
2 137 3751 5,020 1,390 498 | 1,640( 1,030 671 752 539 178 178
3 137 340| 2,390} 1,200 484} 6,150 910 618 803 539 170 170
4 329 323 1,790 900 633 4,170 812 603 883 532 163 1s9
5 431 312 1,690 980 633| 3,880 812 618 778 S04 151 151
6 323 302 1,440 930 847 2,490 820 588 640 471 159 148
7 302 291 1,180 870 7271 1,890 752 553 588 419 148 144
8 260 5571 1,020 750 829 | 1,590 679 546 574 451 144 140
9 1,030{ 1,040 937 850 687 1,440 648 539 588 451 140 134
10 752| 1,050 803 810 687| 1,220 640 567 655 375 137 131
11 1,040} 3,490 718 740 695 1,080 769 703 719 335 134 128
12 695 2,590 879 840 838 955 1,540 964 769 329 131 124
13 518 2,790 840 590 1,640 892 1,340 982 663 335 128 121
14 438| 2,690 603 5501 1,390 838} 1,230 892 618 335 302 118
15 425} 1,590 625 520 4,440 937| 2,590 820 611 312} 1,490 115
16 369 1,170 588 500 3,090| 1,890 2,690 744 727 296 581 112
17 352 964 588 480 | 1,940| 2,190 2,340 735 856 291 400 109
18 323 838 532 520 1,640 1,940 1,440 663 703 296 323 107
19 302 711 498 600 1,590) 1,890 1,180 648 719 296 281 104
20 291 625 484| 3,000| 1,340| 1,540} 1,160 625 760 275 246 102
21 275 553 464 | 5,500 1,390! 1,340| 1,070 625 679 265 232 99
22 265 1,390 663; 4,000| 1,840{ 1,290 955 655 611 260 ez2 97
23 256| 1,390{ 1,640| £3,090| 1,940| 1,290 803 603 633 260 318 99
24 241 1,590 1,270} 1,600} 2,440| 1,390 719 581 546 251 498 167
25 232 3,190} 1,340| 1,100{ 5,160| 1,180 663 611 504 241 387 291
26 256 |f11,200| 1,270 1,000 6,230| 1,100 625 735 471 227 312 375
27 386 | £8,950 7,310 829 2,590 1,160 625 865 504 218 275 256
28 2,190 | 3,490 10,300 744 1,840 1,050 588 744 560 323 241 200
29 8921 2,190 6,100 679 - 892 574 663 611 251 227 170
30 588| 1,890} 2,790 633 - 803 588 625 603 213 209 151
31 478 - 1,940 581 - 778 - 618 - 200 196 -
Second- Runoff in
Month foot-days Maximum | Minimum Mean acre~feet
October... 14,661 2,190 137 473 29,080
November. . .. 58,287 11,200 291 1,943 115,600
December. . uaserctiianttctrticssarsrnoanans 64,193 10,300 464 2,071 127,300
Calendar JEAr 1949 «v.useeeeerssccocansnon 302,935 11,200 107 830 600,800
JBOUBLY . v etaiernn cesens .. 38,116 5,500 480 1,230 75,600
Pebruary.... 48,604 6,230 484 1,736 96,400
March........ 52,445 6,150 778 1,692 104,000
April. 31,662 2,690 574 1,055 62,800
May... eveaaaen 21,0867 982 539 680 41,790
June., . Ceeerseaas 19,847 883 471 662 39,370
July..... reeteenaes 10,657 567 200 344 21,140
August...... eeeearreneans 8,710 1,490 128 281 17,280
September. . eeraranras 4,587 375 97 153 9,100
Water year 1949-50 ...c.coevravncncienanannn 372,836 11,200 97 1,021 739,500

Peak discharge (base, 6,800 sec.-ft,).--Nov. 26 (time unknown) 16,400 sec.-ft.; Dec. 1 (9 p.m.)
10, S€C,-LL.; DEC. 190 8. 1,800 sec.-ft.; Jan. 21 (time and discharge unknown); Feb. 15
(5 pem.) 7,160 sec.~-ft.; Feb. 25 (1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>