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PREFACE

This volume of the annual hydrologic data report of Wisconsin is one of a series of annual reports that documen
hydrologic data gathered from the U.S. Geological Survey’s surface- and ground-water data-collection networks ir
each State, Puerto Rico, and the Trust Territories. These records of streamflow, ground-water levels, and water quali
provide the hydrologic information needed by State, local, and Federal agencies, and the private sector for developir
and managing our Nation’s land and water resources.

This report is the culmination of a concerted effort by a number of people who collected, compiled, analyzed, verified
and organized the data, and who typed, edited, and assembled the report. The authors had primary responsibility |
assuring that the information contained herein is accurate, complete, and adheres to Geological Survey policy ar
established guidelines. Most of the data were collected, computed and processed from area field offices. Technician
in-charge of the field offices are:

Thomas J. Popowski, Rice Lake, northwest
Jeffrey J. Hanig, Merrill, northeast
Josef Habale, Middleton, southwest

The data were collected, computed, and processed by the following personnel:

S. R. Corsi P.R. Homant K. D. Richards J.J. Steuer

B.M. Esser D.E. Housner W. J. Rose T.D. Stuntebeck
G. L. Goddard K. R. Koenig T. D. Rutter J. F. Walker

D. J. Graczyk B. N. Lenz J. G. Schuler T. A. Wittwer

H. L. Hanson S. A. March

Additional assistance in data processing and preparation of the report was provided by R. B. Bodoh, M. M.
Greenwood. G. W. Gill, H. R. House.

This report was prepared under the general supervision of Warren A. Gebert, District Chief; Herbert S. Garn

Supervisory Hydrologist; Peter E. Hughes, Supervisory Hydrologist; and James T. Krohelski, Supervisory
Hydrologist.
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St. Croix River near Danbury (A,1).....eee oo 05333500 178
St. Croix River at St. CroixX FallS (ht).......cooiiiiiiiiiiiiie e eeneee e 05340500 181

Apple RIVEr NEar SOMEISEL (). ...ceieiieriieeiiiiii ettt b e e e s amneeas 05341500 185

Kinnickinnic River near RIVEr FallS (d)........oooiiiiiiiiiiiiieciie et 05342000 186



SURFACE-WATER STATIONS, IN DOWNSTREAM ORDER, FOR WHICH iX
RECORDS ARE PUBLISHED IN THISVOLUME

[Lettersafter station names designate type of data: (c) chemical, (d) discharge, (g) gage height,
(m) microbiological, (pr) precipitation, (r) radiochemical, (sd) secchi-depth, (s) sediment, (t) water temperatur €]

Station
Number Page
MisSiSSIPPi RIVET @t PreSCOTE () .. . .uvereeeiiiiiiie ittt e e e 05344500 187
CHIPPEWA RIVER BASIN
Chippewa River basin l0CatioN MaP.........ooiiiiiiiiiii e e e e e e e e e meeeeeeesemane e e e e e e an 189
Chippewa River at Bishops Bridge, near WINter () ........cceeeeeiiiieeeiiiiiieeeiiiiee e 05356000 190
Chippewa RIVEr NEAN BIUCE () ....ceiiiiiiiieeiiiieieee ettt e e rre e e e e e 05356500 191
Manitowish River (head of Flambeau River):
Allequash Creek at CTH M near Boulder JuNCtion (d) .........c.eeeeeiiiiiiiiiiiiiieee e 05357215 192
Stevenson Creek at County Trunk Highway &nBoulder Junction (d)..........cc..cueee.. 05357225 193
Trout River at Trout Lake near Boulder JUNCtion (d) .........cccceeeiiiiiieiiiiiie e 05357245 194
Trout River at CTH H near Boulder JUNCHON (d) .....ocoivvriiiiiiiiiiee e 05357254 195
Bear River near Manitowish Waters (d) .......coooviiiiiiiiiiiei e 053573396
Flambeau River near BruCe (d)........coooiiiiiiieiiiiiieeeiiiiie et e 05360500 197
Jump River at SNeldon (d).. «..oc.eeeiieiiie e 05362000 198
Chippewa River at Chippewa FallS (d).........cueiiiiiiiieiiie e 05365500 200
Eau Claire River:
North Fork Eau Claire River near TROrp (d) ......eeeoiieeeieiiieie et 053657001 2
Red Cedar River:
Yellow River at Barron (0,1).....coeueeeie et 053674464 202
Hay River at Wheeler () .......ooiueeiiiiiie e 05368000 205
Red Cedar River at MeNomMONIE (d) .......ooiiiiiiiieeeiiiiii e 05369000 206
Chippewa River at DUrand (d) ..........uveeeiiiiiiire oot e e e e e e e e s s e see e e e e e e s cmmmmmmmnees 05369500 207
Eau Galle River near WoodVille () ........cvveiiiiiiiiiiiieeeeeiie e eme 05369900 208
Eau Galle River at Spring Valley (d)........cueeeiiiiiiiie e 05370000 209
TREMPEALEAU RIVER BASIN
Trempealeau-Black River basin [0CatioN MEaP .......ooiiiiiiiiiiiiiiie e eccmmmmmmmee e 211
Mississippi River at WINona, MN (d).......oouuiiioriiii et e e 05378500 212
Trempealeau River:
Traverse Valley Creek, North Tributary, near Independence (C,d,pr,S,t) .....cccovvureeeeriiiieeeniniieeeens 053793305 214
Traverse Valley Creek, South Tributary, near Independence (C,d,pr,S,t)......cccvveeniiiiieiiiiiiieeennne 053793306 223
Traverse Valley Creek Tributary, Rain Gage #1, near Independence (pr) .......ccccecvvveeeenns 442405091333300 232
Traverse Valley Creek Tributary, Rain Gage #2, near Independence (pr) .......ccccovevvveeeenns 442436091331800 233
Trempealeau River at ArCadia (d) ........cooiiurrireeiiiiie e e enees 05379400 234
Trempealeau RiVer at DOAGE () .....oueeeiiiiiiiiie it o 05379500 236

BLACK RIVER BASIN

Black River at NeilISVIlle (d) ......ueeii ittt s 05381000 237
Black River near GalesVille (d) ......ccooeeeieieiii e 05382000 239
LA CROSSE RIVER BASIN

La Crosse River at Sparta (d) .......cceeeveeeveeeimiiiiiiiseiisssssssesieeeeeeeeeseaeseeesseeseesssessssss s mommmmmm— 0D 382325 240

La Crosse River near La Crosse (d) ....05383075 241
Mississippi River at MCGregor, TA (C,0) ... i i s iie s s e e e e e e e e e e e et et et e e e e ee e eetreeeeereeee s memmmmnamana s 05389500 242
WISCONSIN RIVER BASIN
Upper Wisconsin River basin l0CatioN MaP .........uueuruiiieieie e e e eeeeeeeeee e s eeeeeeeeee e smmmmmmmmmmemenseeees 247
Wisconsin River at Rainbow Lake, near Lake Tomahawk (d)...........coooriiiririiieiicrcee e, 0539100€8
Spirit River at SPirit Falls (d) .....ccooeieie e 05393500 249
Central Wisconsin River basin [0CatioN Map .......ccoooeiiiiiiiiieceeeeeee e e e e e e smrenneneneenees e es 250
Prairie River near Merrill (A1) ....coooeeiei i en e e e e e e 05394500 251
Wisconsin RiVer at MErrill (d) .....coovveiiiiieeeee e e e e e e e e e e e e e e e e e e e e s 05395000 255
Eau Claire RIVEr at Kelly () ....ccooeiii e e e e s e e e e e e e e e e e e e e e ee e e e e oo 05397500 256

Wisconsin River at ROthSChIld (d) .....ccooeeoieiieeeeeeee e e e e e e e e ee e eeeeeeneeeed 05398000 258



X SURFACE-WATER STATIONS, IN DOWNSTREAM ORDER, FOR WHICH RECORDS
ARE PUBLISHED IN THISVOLUME

[Lettersafter station names designate type of data: (c) chemical, (d) discharge, (g) gage height,
(m) micrabiological, (pr) precipitation, (r) radiochemical, (sd) secchi-depth), (s) sediment, (t) water temperature]

Station
Number Page

Big Eau Pleine River near Stratford (d)............eveeiiiiiiiieiiiieeee e 05399500 259

Mill Creek near HEWILE () .....coooeii e e ee e e e 05400664 261

Mill Creek near JUNCLION City (A).....ivveeiieeieeieiiieiiii e s e e s e e e e e e e e e aeaeeeeeeeeeeeeesses s 05400705 263
Wisconsin River at Wisconsin Rapids (d)..........cooviiiiiiiireiiieiiiiiis s ss s s s e s e e e e e eae e e e e eeeeeeeeenannes 05400760 265

Tenmile Creek near NEKOOSA () ....ccooiveeiiei i e e e e e e e e ee e e e 05401050 266

Yellow River at BabCOCK () ....uuurruuriieeiiiiiiie e ie s s e e e e e e ee e e et e e e e ane s s 05402000 267
Wisconsin River near WIisconsin DellS (d) .......cooeeoieiiiiie s e e 05404000 268
Lower Wisconsin River basin 10CatioN MEaP .......ovvvviieiiieiiiiiiiiiiicss s s s s e e e e e e e aeeeaeaeaeteaeee s eennsnnnaeeees 269

Baraboo River:

South Branch Baraboo River at HillShoro (d) ...........eeveeiiiiiiiiiii e 054041180 2

Devils Lake near BarabO0 (Q,PF) «.eueeeeerereemrmmeiiaeaseseseseeeseaeieseserssesssessrnessnnnnnnnnnnnnn 4045005 271
Baraboo River near Baraboo (0).......cccoeeiiiiiiiiioi e 05405000 273
Lake Wisconsin Tributary #3 near Prairie du Sac (d,pr) ...ooeeeeeeeieeeieeeee e 0540585H4
Lake Wisconsin Tributary #2 near Prairie du Sac (C,d,Pr)......ueeeeuurrimmiiiiiiiieie e eieeeeeeeeeeeseeeeeeeeeeennns 0540585777
Lake Wisconsin Tributary #1 near Prairie du Sac (C,d,Pr).....cueeeerurriemiiiiiiiiieieieeeieeeeeeeeeeeseeeeeeeneeennns 054058580
Elvers Creek (head of Blue Mounds Creek):

Brewery Creek, Upstream Site, at Cross Plains (d,S,1) ....uuuurrrueieiiiiiin i eeeeeeeeeeeeeee e 05406469 283

Brewery Creek at Cross Plains (0, pr,S,1) e ueueeeureeiisiiiii e s 6470540 287

Black Earth Creek Tributary, at CTH KP, at Cross Plains (d,pr,t) .....cooooevveeiiiiiiiieieieeies 054064775 292

Black Earth Creek at Black Earth (d) ..........ueueieiiiiiiiiiiiie e 6500540 297

Wisconsin River at MUSCOAa (C,d) ...uuuuiiiiiiiiiei et e e e e e e e emmmmmmmmnd 05407000 298

Fennimore Fork at Homer Road near Castle ROCK (d).......coooviiiiiiiiiieiere e 054070396 299

Kickapoo RIVEr at ONtario (d) .......eeeeeeeieieiiiiiie i sses s e e e s e e e e e e e e ee s e e e e e eeeeeaereenseenrrnnnnneeenened 05407470 301

Kickapoo RIVer at La Farge (d) ....cooooeee i e e e e e e e e e e e e 05408000 302

Kickapoo River at Steuben (d) .......ooovriii i 05410490 303

Reservoirs in the WIiSCONSIN RIVET DASIN. ......cooiiiiiiiiie ettt emmmmmmmenemeene e e e e e e e nanae 304
GRANT RIVER BASIN
Grant-Platte River basin [0CatioN MaP .........uieeeiiiiiie e rmmmmmmmmmmmmmme e e e seeeees 306
Grant RIVEr @t BUION (0,S) «.vvvuvrruieteiiiiiiiis e isie e e i e e e eeeeeestee e et et eeeeeeetaeeteestasanena s smmmmmmmmmmmmme e 05413500 307
PLATTE RIVER BASIN
Platte River near ROCKVIIIE () .....ccooiii i s s e e e e e e e e e e e e e e e ee e e eeeeeeeanees 05414000 312
GALENA RIVER BASIN
Galena River, U.W. Platteville Farms, near Platteville (d) ... § 05414850 313
ROCK RIVER BASIN
Pecatonica-Rock-Fox River basin l0Cation Map ...........uuuuieieiiiiiiiiiiieiie s ee e e e e e ee e s 314
Rock River:

South Branch Rock River at Waupun (d) ..o e e e e e 4235005 315
R0 1od QAT = U [ o o o T (o | SR 05424057 317
Dead Creek near HUSHSTOIA (C,0) ....cviiiiiiiiiiiieiiieiiiiiees s e s s e e e e e e e e e e e et e e e e e e eeaaeeee s e n— 05424075 322
Rock River at HUSHSTOIrd (C,d) .....ccoieiiiie e e e e e e e e e e e e e e e ee e e eeeeeeeaeees 05424082 328
RoCk River at WatertOWN () ........cooviiiiiiee et s s e s s s e e e s e e e e e e e e e aeaeaeaeeeeseesssreeeenenennnenns 05425500 334

Crawfish River:
Beaverdam River at Beaver Dam (d)........ccooveeiiiiiiiic e 12054259335
Crawfish River at Milford (d) .........ooviiiiiieiiieii s s e e e e e e e e e e e e e e e e e eeeaeeeeees s mm— 05426000 336
Bark River Near ROME ([).....ceuuuuueiiiiiiiiiiiis e es s e e ee e e e e e e e e et e e e eeeeeeaeeasenre e s s s e e e e 05426250 337
Rock River at Robert Street at Ft. AtKINSON (d).......ovvvviieiiieiiiiiiiircers e e e e e e e e e e e e e e eeeeeana 05427085 338
Lake Koshkonong near NEWVIIIE (Q) . ..cveveviiiiiiiii ettt sss s e s s s e e e s e e e e e e e e e ae e e e e ee e e e e s s 05427235 339
Rock River at INdianford (d).........cooiiiiiiiiiieeee e e e e———— ....05427570 340

Yahara River at WindSor (C,d,S) ...ccccieiieeeiieie et e e e e e e e e e e e e e aa e e eees memaad 05427718 341

Yahara River at State Highway 113 at Madison (C,d,S,t).....ccoieeriiiiiiiiiie e 054278518



SURFACE-WATER STATIONS, IN DOWNSTREAM ORDER, FOR WHICH Xi
RECORDS ARE PUBLISHED IN THISVOLUME

[Lettersafter station names designate type of data: (c) chemical, (d) discharge, (g) gage height,
(m) microbiological, (pr) precipitation, (r) radiochemical, (sd) secchi-depth, (s) sediment, (t) water temperatur €]

Station
Number Page
Pheasant Branch at MiddIeton (C,d,S) .....cccceeiiiiiiiiie s e e e e ae e e nean e 94805427 353

Pheasant Branch Tributary at Middleton (d) ........coovvririiiiieeeee e 054279509 357

Spring Harbor Storm Sewer at MadiSON (C,d,S) ....ceuuuuuirueiiiiiiiiiiiiisieie e ee e e e e aeeeeeeeeeeeeeeeeeeeannennn 05427965 358

Lake Mendota at MadiSON (g) .. coeevieeeieeeieeee ettt s n e e e e e e e e e e e e e e ee s emnnns 05428000 362

(I G\ ol o] o F= W= RN \Y/F= To LYo T I (o ) 05429000 363
Kroncke Drive Storm Sewer at Madison (d,pr) .....cccooeeeeiiiiiiii e 430140089281000 364
Knox Lane Storm Sewer at MadiSON (d) .....ccoeeeeiiieiieiiiceceeeeeeeec e 430209089274900 366

Yahara River at MCFarland (d)..........cooiiiiiiiiiieeee e e e e e e e e e e e e e e e e e e e e e 05429500 367
Badfish Creek near COOKSVIlle (d)......uuuuuruimieiiiiiii e s 3015054 368

Yahara River near FUItON (d).........ooooviiiii s s e e e e e e e e e e e e e s 05430175 369

o 1ot Q1Y = LN o] o T (o ) SRR 05430500 370

Turtle Creek:
Jackson Creek :

Jackson Creek Tributary near EIKNOrn (C,d,S) ....uuuveeeiueiiiiiiiiiieie e 054310157 371
Jackson Creek at Mound Road near EIKhorn (C,d,pr,S,t). wovueeeeeeiieiieiiiie e 05431016 377
Delavan Lake Inlet at State Highway 50 ak&d.awn (C,d) ......ccoooeveveiiiiiiiiiiiieeeeeeeeeen 05431017 384
Delavan Lake at Center near Delavan Lake (C) ........ccoevevieiiiiiiieieeein e 423556088365001 388
Delavan Lake at SW end near Delavan Lake (Sd). ......c.oovvvvveveeiiiiiiniiiiiiiiin e 423526088380101 393
Delavan Lake at North end near Lake Lawn (SA) .........ccooeeviiiiiiiieiceieeeeee 423659088354401 393
Delavan Lake near Delavan (). .....eeueuuuerueriumiiiaieeeieeseeeeeeeesaeeeesereseseesssesnnnnnnnnn s 4237060883638
Delavan Lake Outlet at Borg Road near Delavan (C,d)..........uueiieiniiinieiiiieeeeeeeeeeeeeeeeeveeeeeeieaes 05431022 395

Turtle Creek at Delavan (d)..........ooiiiiiiiieieiieii e s e s e e e e e e e e e e e e e e e eeeeeeeeeeeses s s mmmmm—— 05431032 398
Turtle Creek at Carvers Rock Road near Clinton (d).........ccoovviiiiiiriiiieieecrres e e 6054314809
Pecatonica River at Darlington (d).......cccoooeeeieiiiiie e e 05432500 401
East Branch Pecatonica River near Blanchardville (d)...........coouvveviiiiiiiiiiiiiiiiiiiie e, 05433000 402
Pecatonica River at MartintoWn (d) .........ooieeeieieiee e e 05434500 403
Sugar River:
Badger Mill Creek at Verona (C,d,1).......ccoeviiiiiiiiiieiiiiieiiites s e e e e e e e e e e e e e eeeeeaneeaaaees 359434 404
Sugar River near Brodhead (d) ........eeeuuuuiiiuiiiiiisiiis i i e e e ee e e e e e e eee e s 05436500 409
o Tt Q1Y = L e Tod S (o) TR R (o ) 05437500 410
Kishwaukee River:
Piscasaw Creek near Walworth (d) .........oeveeeiuieiiiiiiiiisiiis s eie e e e s s e e e e e eeee e e ee e e eeeeeeeeeeeenenenne 28305438 412
ILLINOIS RIVER BASIN
Kankakee River (head of Illinois River):
Des Plaines River at RUSSEIl, IL (d) ....ccoeeeiieeieieeeeeeeeeeee s e e e e e e e e e e e e s 05527800 413
Fox River at Waukesha (d)..........ooviiiiiiiie st e e 05543830 414
Mukwonago River at MUKWONAQO (A)....uuuuuereiiiiiiieieie e e e e ee e ee e n e e e e e e aae e 055442005 4
Jewel Creek at MUSKEQO (C,0,S) ..ooieiiiiii it e e e e e e e e e e e e e aeaaeaeeaees 54437105 416
Muskego (Big Muskego) Lake Outlet near Wind Lake (C,d,S)......cceuverrveerreiminiiiiiiiiiieeeeeeeeeeenn 05544385 420
White River:

Geneva Lake at Lake GENEVA (Q,PF) «vvvveerrrrrrrmrmrmiieiiiaieiaeeeeaeasseasssesesssaeessnnnnnnne 423525088260400 423

White River at Center Street at Lake Geneva (C,d)........cuueevviriiiiiiiiiiiiiiii e eeee e e eeeeeeaeeee 055451345 425

Fox River near New MUNSEEE () ......coooviiiiiie et s s e s e e e e e e e e e e e e e ae e e e eeeeeaeeeseannnes 5750554 428



Xii

ADAMS COUNTY
Well 435759089490001

BROWN COUNTY
Well 443228088003101

BURNETT COUNTY
Well 455224092215601

CHIPPEWA COUNTY
Well 445544091155701

DANE COUNTY
Well 430456089190601

DODGE COUNTY
Well 432407088552701

DOOR COUNTY
Well 451518087042601

DOUGLAS COUNTY
Well 461921091484201

GRANT COUNTY
Well 425551090391301

GREEN COUNTY
Well 424427089494701

IOWA COUNTY
Well 425644090101901

JACKSON COUNTY
Well 441810090484001

KENOSHA COUNTY
Well 423214087503801

LAFAYETTE COUNTY
Well 423114090161101
Well 424004090220601

MANITOWOC COUNTY
Well 440430087420401

MARATHON COUNTY
Well 444709089265301

MARINETTE COUNTY
Well 453816087590101

MARQUETTE COUNTY
Well 435244089293401
Well 433956089275601

MILWAUKEE COUNTY
Well 425613088014301

GROUND-WATER WELLS, BY COUNTY, FOR WHICH RECORDSARE PUBLISHED IN THISVOLUME

Page
Local number AD-17/06E/00076 .........cccorueiiiueiirieeeitiie et ee et sit e s memmmmmeemmnes e e e snneesnnreena 542
Local number BN-24/20E/24-0076 .........ccccuiiiiirieitieiiieee sttt s s sre s nre s 542
Local number BT-39/16W/L7-0002 .........cccouueeiiriiiiieeeiirieeasreessieee et mememmeemamn e resenne e ennes 543
Local nuMber CH-28/07W/L7-0142........ccoououtiiiiiieeiee ittt sttt 543
Local number DN-O7/L0E/09-0105 .......ccciiiiiiiiiieiieee it sene e s snee s e e nre e e s ennee 543
Local number DG-11/13E/23-0081.......cccceeiuiiiiieiieiiiesieenr ettt eese e sneses et sne s sens 544
Local NUMbBEr DR-32/28E/15-0317 .....ccoiiiiiieeeiiie ettt sese e e e s e e s ere e e s 544
Local NUMDBEr DS-44/12W/01-0327 ......cceerouiiiiieiiieitie ittt sttt e st e e st 544
Local number GR-05/02W/06-0005 ..........cccureiiiiieiieie et esiree et sssressse e e snee s sesneeeennes 545
Local number GN-03/06E/18-0002...........cccuviiuimieeiiiesieinrie ettt eesessresse st sreesnesaens 545
Local number IW-06/03E/32-0032.........cccuuteiieiiiieeeeiiee st e ettt s memmmmneemmmnee e sne e snneesnnneena 546
Local number JA-21/04W/13-0038.........cccoueriiiirieiiirrie ettt sne st s s sr e st re e sne e aens 546
Local number KE-01/22E/13-0046 ........cccooueiiiieiiiieieiiee sttt sene e s s e s esnne e nre e e s e 547
Local number LF-01/02E/33-0057 .......ccutiitiiieiiiiiiieiie st ste et e ssse s e s st 547
Local number LF-02/01E/04-0011 .......cccuiiiiiiieiriiiitieitee et ste ettt e sse s e e e s st nne s 548
Local number MN-19/23E/35-0028 ........cccouiiiiiiiiriiee ittt memnmmmemmmmn e 548
Local number MR-27/09E/31-0028.........ccccceiteiiieiiiniiae ettt seesse s see st sre e nne s senes 549
Local number MT-37/20E/34-0007 ..........eeeiuuieiieeeieeeeiiee s srree st s e e e smmmemmmmeneam s e e s nreeeane e ennee 549
Local number MQ-16/08E/12-0009 ..........cccuuiiieeiiiiiiieeesceiiie e e e e e stee e e e s et e e eeessessnnraaeseessanbesseeeeannees 550
Local number MQ-14/09E/30-0026 ...........cccurerieeiiiiiiieeeseeitiieeeeeesitee e e e s sstveeeeessessnnreaeseesaaseseeeesasnnees 550

Local number ML-06/21E/32-0148..........ooueieeeeieeeeieeeeeiiieee e e e e eeeeeee e ee s s 2222 s ve s svssnsnnnnees DDL



GROUND-WATER WELLS, BY COUNTY, FOR WHICH RECORDSARE PUBLISHED IN THISVOLUME

MONROE COUNTY
Well 434342090495601
Well 440026090390101

OCONTO COUNTY
Well 450819088263901

ONEIDA COUNTY
Well 455213089323501
Well 453720089215401

POLK COUNTY
Well 452352092332001

PORTAGE COUNTY
Well 442810089194501

PRICE COUNTY
Well 453311090065301

RACINE COUNTY
Well 424119088081801

RICHLAND COUNTY
Well 431840090203201

SAUK COUNTY
Well 432100089440001

TAYLOR COUNTY
Well 450947090483902

TREMPEALEAU COUNTY
Well 440422091182901
Well 440414091270401

VILAS COUNTY
Well 455517089144001

WALWORTH COUNTY
Well 423532088254601

WAUKESHA COUNTY
Well 425535088131701

WAUPACA COUNTY
Well 441545088522901

WAUSHARA COUNTY
Well 440713089320801
Well 440345089151701

WINNEBAGO COUNTY
Well 440122088324601

xiii

Local number MO-15/04W/34-0002..........c.cccteiuerriiiiiaiee et sireesiee sttt s somescmesmeenm st sbeeenee e 551
Local number MO-18/02W/29-00L7 .........cceeeiiiieiriie et e e e memmmmememmmen e nnes 552
Local NUMDBEr OC-3L/I6E/25-0179 .....ccuiiiieiiiiiiiiiitieie sttt smeencmemmmsenams e nne e 552
Local number ON-39/08E/18-0022 .........ccoiuuuieaaeaiiitieeeee ettt e e e atteee e e s e aeeeeesesemeeesaessseeaaesaannseeaaaann 552
Local number ON-36/09E/09-0024 .........ccoiuueiieaeaiiiiee e ettt e e e tteee e e e e beeeesesmeeeeeessseeaeesasneneaaeaanns 553
Local number PK-34/18W/26-0093 ..........ccocutiiuiiiiieniie ittt eese et esae s sen et 553
Local NUMDBEr PT-23/10E/18-0276 .......cccuvteiueeeiireie it stree st rememmmeemmme et s ne e nneesnnree e 554
Local number PR-35/03E/04-0065..........cccucicueiiiieiieeieeniie et essee s s s nieesnenennes DDA
Local number RA-03/20E/28-0062 .........ccccuteiiirieiirieee et sane e e sne e e e e nre e 555
Local number RI-10/01E/26-0023........ccocutiuieiiiiiiesie ettt e e e e 555
Local number SK-10/06E/02-0003.........ccceiuieiiee e aiiieieaeeeitieeee e e atseieeee e s sseeeeesesameeeeaesssseeeasaasssaeeeaaans 555

Local number TA-31/04W/13-0001

Local number TR-19/08W/35-0001 .........ccueeiiiiiiiiieeriieesrree et smee s s smee s sem e s e e s 556
Local number TR-19/09W/33-00009 ......cccci ittt iiiiieiee et e et e e et e e e e e e semreeeeaesaanneeeaaeaannnees 556
Local number VI-40/10E/28-0033........cccoteiieriiiiieireeiie sttt sre s s e sreesiesnsneesee DD 1
Local number WW-02/17E/36-0037 ........ueeiireeeiiiieiiiee ittt e s e e e e e nnes 557
Local number WK-05/19E/02-0031 ........cccouiiiuierieiiiiiiiiie sttt st e st s emcmemmmemmmen s se et esinesnbe e 557
Local number WP-21/13E/25-0002..........cccoueeiimieiiiieiiieeesee ettt smmmescmsesemmms e re e e 558
Local number WS-19/08E/15-0008............ccccerutiiiiiiiiiienet et sbee e smeeammemmmsssams st sreesnesaens 558
Local number WS-18/10E/01-0105.........cciiiieiiiieiieieeireee ettt smmmencmmeeemams e e re e e 558
Local number WI-18/16E/23-0006..........cccccvtiuieiieiiie it sreesre st mmmeemmesane s et sreenresaens 559



Xiv DISCONTINUED SURFACE-WATER DISCHARGE STATIONS

The following continuous-record surface-water discharge stations in Wisconsin have been discontinued. Daily streamflowerecords
collected and published for the period of record, expressedt@n wears, shown for each station. Those stations with eriskst*) after the

station number are currently operated as crest-stage partied-stations. Some of the discontinued project stations esththan 3 years of
record have not been included. Information regarding these stations may be obtained from the District Office at thevaxldnesisegback

side of the title page of this report.

Station name

Station number

Drainage area (mi?)

Period of record

STREAMS TRIBUTARY TO LAKE SUPERIOR

Tower Avenue at Superior, WI

Little Balsam Creek at Patzau, WI

Little Balsam Creek near Patzau, WI

Little Balsam Creek Tributary near Patzau, WI
Little Balsam Creek near Foxboro, WI
Amnicon River near Poplar (Amnicon Falls), WI
Bois Brule (Brule) River near Brule, WI

Sioux River near Washburn, WI

Pine Creek at Moquah, WI

Pine Creek Tributary at Moquah, WI

Pine Creek near Moquah, WI

Bad River near Mellen, WI

Bad River at Mellen, WI

Alder Creek near Upson, WI

Montreal River near Kimball, WI

West Fork Montreal River at Gile, WI

West Fork Montreal River near Kimball, WI

STREAMS TRIBUTARY TO LAKE MICHIGAN

North Branch Pine River at Windsor Dam nr Alvin, WI
Pine River near Florence, WI

Menominee River, at Mouth, at Marinette, WI
Peshtigo River at High Falls near Crivitz, WI
Pensaukee River near Krakow, WI

Pensaukee River near Pensaukee, WI

Suamico River at Suamico, WI

Lawrence Creek near Westfield, WI

Grand River near Kingston, WI

West Branch White River near Wautoma, WI

Silver Creek at South Koro Road near Ripon, WI
Wolf River near White Lake, WI

Evergreen Creek near Langlade, WI

Wolf River above West Branch Wolf River, WI

West Branch Wolf River at Neopit, WI

West Branch Wolf River near Keshena, WI

Wolf River near Shawano, WI

Little Wolf River near Galloway, WI

Spaulding Creek near Big Falls, WI

Little Wolf River at Royalton, WI

Tomorrow River near Nelsonville, WI

Emmons Creek near Rural, WI

Storm Sewer to Mirror Lake at Waupaca, WI
Waupaca River near Waupaca, WI

Daggets Creek at Butte Des Morts, WI

West Branch Fond du Lac River at Fond du Lac, WI
Parsons Creek, Upstream Site, near Fond du Lac, WI
Parsons Creek, Downstream Site, near Fond du Lac, WI
East Branch Fond du Lac River near Fond du Lac, WI
Brothertown Creek at Brothertown, WI

East River at Midway Road near De Pere, WI

Bower Creek, at County MM, near De Pere, WI

04024080
04024314
04024315
04024318
04024320
04025000
04026000
04026300*
04026347
04026348
04026349
04026450*
04026500
04026870
04028500
04029000
04029500

04063640*
04064000
04067651
04068000
04071795
04071858
04072000
04072750
04073050
04073405
040734644
04075000
04075200*
04075500
04076000
04076500
04077400
04079602
04079700*
04080000
04080798
04080950
04080976
04081000
04081800
04083000
04083420
04083425
04083500
04084200
04085109
04085119

0.034
4.89
5.05
0.60
6.27
110
160
33.9
6.20
0.48
19.9
82.0
98.3
22.2
100
75.0
86.2

27.8
510
4,070
537
35.8
134
60.7
13.4
73.5
38.9
36.2
485
8.09
616
93.2
163
816
22.6
5.57
507
44.0
251
0.04
265
10.6
83.1
53
5.7
78.4
5.10
47.0
14.8

1993-95
1976-78
1976-78
1976-78
1977-78
1914-16
1914-17
1965-66
1976-78
1976-78
1976-78
1971-75
1948-55
1972-77
1924-26
1918-26, 1943-47
1924-26

1967-68
1914-23
1988-90, 1994-95
1912-57
1993-95
1973-96
1951-52
1968-73
1968-75
1964-65
1987-96
1935-38
1964-73
1928-62
1911-17
1928-32
1907-09, 1910-2001
1974-79
1964-66
1914-70, 1983-85
1993-95
1968-74
1971-74
1916-66, 1983-85
1977
1939-54
1997-2001
1997-2001
1939-54
197677
1993-95
1991-95,1996-97



DISCONTINUED SURFACE-WATER DISCHARGE STATIONS

Station name

Station number

Drainage area (mi®)

Period of record

STREAMS TRIBUTARY TO LAKE MICHIGAN--CONTINUED

East Twin River at Mishicot, WI

Onion River at Hingham, WI

Onion River near Sheboygan Falls, WI
Milwaukee River at Kewaskum, WI

East Branch Milwaukee River near New Fane, WI
North Branch Milwaukee River near Random Lake, WI
North Branch Milwaukee River near Fillmore, WI
Milwaukee River at Waubeka, WI

Mud Lake Outlet near Decker Corner, WI

Lincoln Creek, at 47th Street, at Milwaukee, WI
Milwaukee River above North Ave Dam at Milwaukee, WI
Menomonee River at Germantown, WI

Jefferson Park Drainageway at Germantown, WI
Menomonee River at Butler, WI

Little Menomonee River near Freistadt, WI

Noyes Creek at Milwaukee, WI

Little Menomonee River at Milwaukee, WI

Honey Creek at Wauwatosa, WI

Schoonmaker Creek at Wauwatosa, WI

Hawley Road Storm Sewer at Milwaukee, WI
Menomonee River at Milwaukee, WI

Kinnickinnic River at Milwaukee, WI

Milwaukee River at Mouth at Milwaukee, WI

04085281
04085813
04085845
04086150
04086200
040863075
04086340
04086360
04086488
040869415
04087010
04087018
04087019
04087040
04087050
04087060
04087070
04087119
04087125
04087130
04087138
04087160
04087170

ST. CROIX RIVER BASIN

Namekagon River at Leonards, WI
Namekagon River at Trego, WI
Loon Creek near Danbury, WI
Bashaw Brook near Shell Lake, WI
Clam River near Webster, WI

St. Croix River near Grantsburg, WI
Wood River near Grantsburg, Wi
Rice Creek near Balsam Lake, WI
Balsam Branch at Balsam Lake, WI

Deer Lake Tributary #1, Upstream Site, near Centuria, WI
Deer Lake Tributary #1, Downstram Site, near Centuria, WI

05331833
05332000
05335010
05335380
05335500
05336000
05339000
05341375
05341402
05341404
05341405

CHIPPEWA RIVER BASIN

West Fork Chippewa River at Lessards, nr Winter, WI

Couderay River near Couderay, WI

Flambeau River at Flambeau Flowage (Flambeau
Reservoir), WI

Flambeau River near Butternut, WI

Pine Creek near Oxbo, WI

Flambeau River at Babbs Island near Winter, WI

South Fork Flambeau River near Phillips, WI

Price Creek near Phillips, WI

Flambeau River near (at) Ladysmith, WI

Chippewa River near Holcombe, WI

South Fork Jump River near Ogema, WI

Chippewa River at Holcombe, WI

Fisher River at (near) Holcombe, WI

O'Neil Creek near Chippewa Falls, WI

Yellow River near Hannibal, WI

Yellow River at Cadott, WI

Duncan Creek at Bloomer, WI

Duncan Creek Tributary near Tilden, WI

05355500
05356121

05357500

05358000
05358300
05358500
05359500
05359600*
05360000
05361000
05361500
05362500
05363000
05363500
05363700
05364000*
05364500*
05364850

110
37.2
94.1
138
54.1
514
148
432
7.36
9.56
702
19.0
1.82
60.6
8.0
1.94
19.7
10.3
1.94
1.83
134
20.4
872

126
433
17.6
26.6
361
2,980
185
12.5
52.8
0.04
0.38

474
169
622

688
38.9
967
609
16.9
1,790
3,720
327
4,680
81.5
78.1
86.7
364
50.3
4.17

1972-96
1979-80
1979-82
1968-81
1968-81
1993-95
1968-81

1968-81, 1994

1983-84

1993-1995; 1997

1982-84
1975-77
1976-78
1975-79
1975-79

1975-80, 1990

1975-77
1975-81
1975-79
1975-77
1982-84
1976-83
1994-96

1996-2001
1914-27
1970-71
196466
1941-42
1923-70
1939-40
1988-89
1988-90

1998,99,2000-01
1998-2001

1912-16
1981-83
1927-61

1914-39
1971-75
1929-75
1929-75
1964-66

1903-06, 1914-61

1944-49
1944-54
1943-49
1944-45
1944-45
1962-63
1943-61
1944-52
1987-89



XVi DISCONTINUED SURFACE-WATER DISCHARGE STATIONS

Station name

Station number

Drainage area (mi®)

Period of record

CHIPPEWA RIVER BASIN--CONTINUED

Duncan Creek at Chippewa Falls, WI

Eau Claire River near Augusta, WI

Bridge Creek at Augusta, WI

Eau Claire River near Fall Creek, WI

Chippewa River at (near) Eau Claire, WI

Red Cedar River at Cty Trunk Highway D at Birchwood, WI
Sucker Creek at Loch Lamond Blvd near Birchwood, WI
Hemlock Creek at Cty Trunk Highway F near Mikana, WI
Red Cedar River at Red Cedar Lake Outlet at Mikana, WI
Red Cedar River near Cameron, WI

Red Cedar River near Cameron, WI

Red Cedar River near Colfax, WI

Eau Galle River at Low-Water Bridge at Spring Valley, WI
French Creek near Spring Valley, WI

Lousy Creek near Spring Valley, WI

Lohn Creek near Spring Valley, WI

Eau Galle River at EImwood, WI

05365000
05366000
05366300
05366500*
05367000
06367102
05367154
05367190
05367202
05367425
05367426
05367500
05369945
05369955
05369970
05369985
05370500

BUFFALO RIVER BASIN

Buffalo River near Tell, WI

05372000

WAUMANDEE CREEK BASIN

Joos Valley Creek near Fountain City, WI
Eagle Creek, at County Highway G, near Fountain City, WI

05378183
05378185

TREMPEALEAU RIVER BASIN

Bruce Valley Creek near Pleasantville, WI
Elk Creek near Independence, WI
Trempealeau River near Trempealeau, WI

05379288
05379305
05380000

BLACK RIVER BASIN

Black River at Medford, WI
Poplar River near Owen, WI

05380806
05380900*

LA CROSSE RIVER BASIN

Little LaCrosse River near Leon, WI
LaCrosse River near West Salem, WI

05382500
05383000

COON CREEK BASIN

Spring Coulee Creek near Coon Valley, WI
Coon Creek at Coon Valley, Wi
Coon Creek near Stoddard, WI

05386490
05386500
05386999

BAD AXE RIVER BASIN

North Fork Bad Axe River near Genoa, WI

05387100*

WISCONSIN RIVER BASIN

Wisconsin River at Conover, WI

Pelican River near Rhinelander, WI

Wisconsin River at Whirlpool Rapids, nr Rhinelander, WI
Bearskin Creek near Harshaw, WI

Tomahawk River near Bradley, WI

Tomahawk River at Bradley, WI

New Wood River near Merrill, WI

Rib River at Rib Falls, WI

Little Rib River near Wausau, WI

East Branch Eau Claire River near Antigo, WI

05390180
05391226
05392000
05392350*
05392400
05393000
05394000
05396000
05396500
05397000

117
509
35.0
760
6,620
70.8
12.3
20.4
151
442
443
1,100
47.9
6.03
5.97
2.53
91.6

406

5.89
14.3

10.1
108
719

48.1
155

76.9
396

9.01
77.2
120

80.8

177
101
1,220
311
422
544
82.2
303
79.1
815

1943-55
1914-26
1980
1943-55
1903-09, 1944-54
2000-01
2000-01
2000-01
2000-01
1966-70
1971-73
1914-61, 1990
1982-83, 1986-96
1981-83
1981-83
1981-83
1943-54

1933-51

1990-96
1990-96

1980
1980
1932-34

1984-87
1964-66

1934-61, 1979-81
1914-70

1979-81
1934-40, 1978-81
1934-40, 1979-81

196466

1967-71
1976-79
1906-61
1964-66
1915-27, 1929
1930-73
1953-61
1925-57
1914-16
1949-55



DISCONTINUED SURFACE-WATER DISCHARGE STATIONS

XVii

Station name

Station number

Drainage area (mi®)

Period of record

WISCONSIN RIVER BASIN--CONTINUED

Eau Claire River near Antigo, WI

Bull Junior Creek (Bull Creek Junior) nr Rothschild, WI
Big Eau Pleine River near Colby, WI
Hamann Creek near Stratford, WI
Wisconsin River at Knowlton, WI

Plover River near Stevens Point, WI
Little Plover River near Arnott, WI

Little Plover River at Plover, WI

Fourmile Creek near Kellner, WI

Buena Vista Creek near Kellner, WI
Tenmile Creek Ditch 5 near Bancroft, WI
Fourteenmile Creek near New Rome, WI
Wisconsin River near Necedah, WI

Big Roche a Cri Creek near Hancock, WI
Big Roche a Cri Creek near Adams, WI
Yellow River at Sprague, WI

Yellow River at Necedah, WI

Lemonweir River at New Lisbon, WI
Hulbert Creek near Wisconsin Dells, WI
Dell Creek near Lake Delton, WI
Narrows Creek at Loganville, Wi
Wisconsin River at Prairie du Sac, WI
Black Earth Creek at Cross Plains, WI
Black Earth Creek at Mills Street at Cross Plains, WI
Garfoot Creek near Cross Plains, WI

Black Earth Creek at South Valley Road nr Black Earth, WI

Trout Creek at Confluence with Arneson Creek near
Barneveld, WI

Trout Creek at Twin Parks Dam 8 nr Barneveld, WI

Trout Creek at County Highway T nr Barneveld, WI

Trout Creek near Ridgeway, WI

Knight Hollow Creek near Arena, WI

Otter Creek near Highland, WI

Kickapoo River at Ontario, WI

Knapp Creek near Bloomingdale, WI

West Fork Kickapoo River near Readstown, WI

Kickapoo River at Soldiers Grove, WI

North Fork Nederlo Creek near Gays Mills, WI

Nederlo Creek near Gays Mills, WI

Kickapoo River at Gays Mills, WI

05397110
05398500
05399000
05399431
05400000
05400500
05400600
05400650
05400870
05400853
05401020
05401100
05401500
05401510
05401535
05402500
05403000
05403500
05403630
05403700
05404200
05406000
05406460
05406476
05406491

05406497
05406573

05406574
05406575
05406577
05406590
05406640
05407500
05408500
05409000
05409500
05409830
05409890
05410000

GRANT RIVER BASIN

Pigeon Creek near Lancaster, WI

Kuenster Creek at Muskellunge Road nr North Andover, WI

Rattlesnake Creek near North Andover, WI
Rattlesnake Creek near Beetown, WI

05413400*
054134435

05413449

05413451

GALENA RIVER BASIN

Little Platte River near Platteville, WI
Sinsinawa River near Hazel Green, WI
Pats Creek near Belmont, WI

Madden Branch Tributary near Belmont, WI
Madden Branch near Meekers Grove, WI
Galena River at Buncombe, WI

05414213
05414800

05414894
05414915
05414920

05415000

APPLE RIVER BASIN

Apple River near Shullsburg, WI

05418731

185
27.4
78.1
11.3
4,530
145
2.24
19.0
75.0
53.1
9.73
911
5,990
9.61
52.8
392
491
507
11.2
44.9
40.1
9,180
12.8
255
5.39

40.6
8.37

9.02
12.1
13.5
7.57
16.8
151
8.44
106
530
2.21
9.46
617

6.93
9.59

42.4

45.2

79.7
24.9
5.42
2.83
15.04
125

9.34

1975-81
1944-52
1941-54
1977-79
1921-42
1914-20, 1944-52
1959-75
1959-87
1964-67
1964-67
1964-73
1964-79
1903-14, 1944-50
1964-67
1964-78
1927-40
1941-57
1944-87, 1994
1971-77
1957-65, 1971-80
1964-66
1946-54
1985-86, 1990-93
1990-95
1985-86, 199094,
1994-98
1990-93
1976-78

1976-79

1976-78
1976-79
1976-78
1968-69, 1970-75
1939, 197377
1955-69

1939

1939

1968-79
1968-80
1914-34, 196477

1964-66
1982-96

1987-96

1990-91

1987-90
1987-90
1981-82
1981-82
1981-82
1939-92

1981-82



XViii

DISCONTINUED SURFACE-WATER DISCHARGE STATIONS

Station name

Station number

Drainage area (mi®)

Period of record

ROCK RIVER BASIN

West Branch Rock River near Waupun, WI

West Branch Rock River at County Trunk Highway D near
Waupun, WI

West Branch Rock River at State Highway 49 nr Waupun,WI

East Branch Rock River near Mayville, Wi

Rubicon River near Slinger, WI

Rubicon River at Pike Lake Outlet near Hartford, WI

Johnson Creek near Johnson Creek, WI

Johnson Creek near Johnson Creek, WI

Pratt Creek near Juneau, WI

Rock River at Jefferson, WI

Whitewater Creek near Whitewater, WI

Whitewater Creek at Millis Road near Whitewater, WI

Whitewater Creek at Whitewater, WI

Koshkonong Creek near Rockdale, WI

Token Creek near Madison, WI

Sixmile Creek near Waunakee, WI

South Fork Pheasant Branch at Highway 14 near
Middleton, WI

Pheasant Branch at Century Avenue at Middleton, WI

Pheasant Branch at mouth at Middleton, WI

Willow Creek at Madison, WI

Olbrich Park Storm Ditch at Madison, WI

Manitou Way Storm Sewer at Madison, WI

Nakoma Storm Sewer at Madison, WI

Lake Wingra Outlet at Madison, WI

Nine Springs Creek Storm Sewer Tributary at Madison, WI

Door Creek near Cottage Grove, WI

Yahara River near Edgerton, WI

Oregon Branch at Oregon, WI

Badfish Creek at County Highway A near Stoughton, Wi

Badfish Creek near Stoughton, WI

Delavan Lake Trib at South Shore Drive at Delavan, WI

Jackson Creek at Petrie Road near Elkhorn, WI

Livingston Branch Pecatonica River nr Livingston, WI

Yellowstone River near Blanchardville, WI

Pecatonica River at Dill, WI

Steiner Branch near Waldwick, WI

Skinner Creek at Skinner Hollow Road near Monroe, WI

Skinner Creek at Klondyke Road near Monroe, WI

West Branch Sugar River near Mount Vernon, WI

Mount Vernon Creek near Mount Vernon, WI

05423000
05423100

05423510
05424000
05424095
054240957
05425537
05425539
05425928
05426031
05426500
05426900
05427000
05427507
05427800
05427900
05427945

05427950
05427952
05427970
05428665
05429040
05429050
05429120
05429268
05429580
05430000
05430030
05430095
05430100
05431018
05431014
05432055
05433500*
05434000
05433510
05434235
05434240
05435980
05436000

ILLINOIS RIVER BASIN

Fox River, at Watertown Road, near Waukesha

White River near Burlington, WI

Unnamed Lauderdale Lakes Trib No. 2 near Lauderdale, WI
Birches Creek at Lackey Lane near Lake Geneva, WI

1 No winter record in water year 1997
2No winter record in water years 1993 and 1994

05543800
05545300
05544793
05545133

40.7
43.9

113
179
7.79
12.31
1.13
13.3
3.54
1,850
11.8
20.6
22.8
150
24.3
41.1
5.74

20.8
24.5
3.15
2.57
0.23
2.30
6.00
0.18
15.3
430
9.93
40.9
41.3
7.66
8.96
16.4
285
944
5.9
32.6
35.0
32.7
16.4

77.4
110
0.19
2.07

1949-70, 1978-81
1978-81

1997—2000
1949-70,1997—2000
1998-2000
1998-2000
1978-80
1978-80
1978-80
1978-94
192628, 1946-54
1978-81
1926-28, 1946-54
1977-82
196466, 1976-81
1976-82
1978-81

1977-81
1978-81
1974-83
1976-80
1971-77
1972-77
1971-77
1991-93
1976-79
1917-18
1979-81
1956-66, 198688
1956-66
1985-86, 1989-91
1984-95
1987-91
1954-65, 1978-79
1914-19
1978-79
1978-81
1978-81
1979-80
1954-65, 1976-80

1992-2000
1964-66, 1973-82
1999-2001
1997-2000



DISCONTINUED SURFACE-WATER-QUALITY STATIONS

XiX

The following daily- or continuous-record surface-water-quality stations were discontinued prior to the 2002 water yedinuidctations
with less than 1 year of record or where data collection freyugas less than daily are not included. Some of the statidghs list are still
in operation for purposes other than collection of daily or continuous water-quality data. Information regarding thesmatetierobtained

from the District Office at the address given on the back of the title page of this report.

[Type of record: T (water tempeature), SC (specific conductance,), DO (dissolved-oxygen concentration),
PH (pH), SED (daily sediment discharge), C (daily discharge of one or more chemical constituents)]

Station name

Station numberr

Drainage area

(mi?)

Type of record

Period of record

STREAMS TRIBUTARY TO LAKE SUPERIOR

Little Balsam Creek at Patzau, WI

Little Balsam Creek near Patzau, WI

Little Balsam Creek Tributary near Patzau, WI
Little Balsam Creek near Foxboro, WI
Nemadiji River near South Superior, WI

North Fish Creek near Benoit, WI

Pine Creek at Moquah, WI

Pine Creek Tributary at Moquah, WI

Pine Creek near Moquah, WI

North Fish Creek near Moquah, WI

North Fish Creek near Ashland, WI

Bad River near Odanah, WI

White River near Mason, WI

Sadjak Springs Trib to White River near Mason, WI
Bad River at Odanah, WI

STREAMS TRIBUTARY TO LAKE MICHIGAN

Escanaba River at mouth at Escanaba, MI
Popple River near Fence, WI
Menominee River near McAllister, WI

Menominee River at mouth at Marinette, WI
Peshtigo River at Peshtigo, WI

Peshtigo River at mouth near Peshtigo, WI

Oconto River near Oconto, WI

Oconto River at mouth at Oconto, WI

Duck Creek near Howard, WI

Middle Branch Embarrass River near Wittenberg, WI
Parsons Creek, Upstream Site, near Fond du Lac, WI

Parsons Creek, Middle Site, near Fond du Lac, WI
Parsons Creek, Downstream Site, near Fond du Lac, WI

Fox River at Appleton, WI

Fox River at State Highway 55 at Kaukauna, WI
Fox River at Wrightstown, WI

Fox River at Little Rapids, WI

Fox River at De Pere, WI

Bower Creek at Sunnyview Road near De Pere, WI
Bower Creek at Highway MM near DePete, WI
East River at Monroe Street in Green Bay, WI

Fox River at mouth at Green Bay, WI

Manitowoc River at Manitowoc, WI

Cedar Lake near Kiel, WI

Otter Creek #3A at County Hgihway J near Plymouth, WI
Otter Creek at Laack Farm near Plymouth, WI
Onion River at Hingham, WI

04024314
04024315
04024318
04024320
04024430
04026346
04026347
04026348
04026349
040263491
04026350
04027000
04027080
04027086
04027595

040590345
04063700
04067500

04067651
04069500

04069530
04071765
04071775
04072150
0407809265
04083420

04083423
04083425

04084445

04084475
04085000
04085054
04085059
04085118
04085119
040851378
04085139
04085427
04085500
0408570045
0408570047
04085813

5.00
4.57
0.64
6.27
420
36
5.90
0.57
215
65.4
74.4
597
1.00
970

928
139
3,930

4,070
1,080

1,100
966
982
108
76.3
53

5.6
5.7

5,950

5,980
6,050
6,100
6,110
4.82
14.8
144.9
6,330
526
1.43
9.10
9.16
37.2

SED
SED
SED
SED
SED
SED
SED
SED
SED
SED
SED
T,SC

T,SC

SED
SED
T,SC
SED
SED
SED,C
T.C
SED,C
T,SC,DO,PH
T,SC
T
C
C
T,SC,SED

1976-78
1976-78
1976-78
1977-78
1974-78
1990-91
1976-78
1976-78
1976-78
1990-91
1990-91
1976-78
1970-72
1970-72
1978-81

1988-90
1964-80
1979-80

1988-90
1988-90
1989-90
1988-90
1988-90
1989-90
1989-90
1992
1990-91
1998-2001
1997-99,2000-01

1997-99,2000-01

1997-2001
1997-99,2000-01
1987-90
1986-90
1989-90
1975-81
1989-90
1989-90
1985-86
1991-97
1985-86
1989-90
1979-80
1974-77
1894-97
1694-97
1979-80
1980



XX DISCONTINUED SURFACE-WATER-QUALITY STATIONS

Station name

Station numberr

(mi?)

Drainage area Type of record

STREAMS TRIBUTARY TO LAKE MICHIGAN--CONTINUED

Onion River near Sheboygan Falls, WI

Parnell Creek near Dundee, WI
Milwaukee River near Cedarburg, WI
Lincoln Creek at 47th Street at Milwaukee, WI

Milwaukee River at Milwaukee, WI

Milwaukee River above North Avenue Dam at Milwaukee, WI
Menomonee River at Germantown, WI

Jefferson Park Drain at Germantown, WI

Menomonee River at Menomonee Falls, WI
Menomonee River at Butler, WI

Little Menomonee River near Freistadt, WI

Noyes Creek at Milwaukee, WI

Little Menomonee River at Milwaukee, WI

Underwood Creek at Wauwatosa, WI

Honey Creek at Wauwatosa, WI

Menomonee River at Wauwatosa, WI

Schoonmaker Creek at Wauwatosa, WI

Hawley Road Storm Sewer at Wauwatosa, WI
Menomonee River at Milwaukee, WI

Menomonee River at Falk Corp at Milwaukee, WI
Kinnickinnic River at South 11th Street at Milwaukee, WI

Round Lake near Gordon, WI
Namekagon River at Leonards, WI
St. Croix River at St. Croix Falls, WI

Rice Creek near Balsam Lake, WI
Balsam Branch at Balsam Lake, WI
Deer Lake Tributary #1, Downstream Site, near Centuria, WI

Duncan Creek Tributary near Tilden, WI

Red Cedar River at Cty Trunk Highway D at Birchwood, WI
Sucker Creek at Loch Lamond Blvd near Birchwood, WI
Hemlock Creek near Mikana, WI

Red Cedar River at Mikana, WI

Red Cedar River near Colfax, WI

Hay River at Wheeler, WI

Chippewa River at Durand, WI

Eau Galle River near Woodville, Wi
Eau Galle River at Low-Water Bridge at Spring Valley, WI

Eau Galle River at Spring Valley, WI
Joos Valley Creek near Fountain City, WI

Eagle Creek at County Highway G near Fountain City,WI

Bruce Valley Creek near Pleasantville, WI
Elk Creek near Independence, WI

Black River near Galesville, WI

04085845 94.1
04086175 9.35
04086600 607
040869415 9.56
04087000 696
04087010 702
04087018 19
04087019 1.82
04087030 34.7
04087040 60.64
04087050 8.0
04087060 1.94
04087070 19.7
04087088 18.2
04087119 10.3
04087120 123
04087125 1.94
04087130 1.83
04087138 134
04087140 133.82
04087159 20.2
ST. CROIX RIVER BASIN
461342091561002 --
05331833 126
05340500 6,240
05341375 12.5
05341402 52.8
05341405 0.38
CHIPPEWA RIVER BASIN
05364850 4.17
05367102 70.8
05367154 12.3
05367190 20.4
05367202 151
05367500 1,090
05368000 418
05369500 9,010
05369900 39.4
05369945 47.9
05370000 64.1
WAUMANDEE CREEK BASIN
05378183 5.89
05378185 14.3

TREMPEALEAU RIVER BASIN

05379288 10.1

05379305 108

BLACK RIVER BASIN
05382000 2,080

T,SC,SED 1979-80
c 1980
T 1997
SED 1982-84
T 1983-97
DO 1994-97
T,SC 1973-80
SED 1982-84
SED 1982-84
SED 1975-77
SED 1977-78
SED 1975-77, 1982-84
SED 1975-77
SED 1975-77
SED 1975-77
SED 1975-77
SED 1975-77
SED 1975-77
SED 1975-77, 1982-84
SED 1975-77
SED 1975-77
SED 1983-84
SED 1975-77, 1982
SED 1983-84
T 1981-85
T,SC 1996-2001
SC 1975-81
SED 1982
C 1988-89
c 1988-89
T 1998,1999-2001
T,C,SED 1987-89
DO 1987-88
SED,C 2000-01
SED,C 2000-01
SED,C 2000-01
C 2000-01
c 1959, 1990
C 1959, 1990
T,SC 1975-81
SED 1974-79
T,5C 1978-83
T 1982-83, 1987-93
sc 1983
T,SC 1978-90
T.C 1990-96
DO 1990-92
T,.C 1990-96
DO 1990-92
T,SC,SED,C 1980
T,SC,SED,C 1980
SED 1976-79

Period of record



DISCONTINUED SURFACE-WATER-QUALITY STATIONS

XXi

Drainage area

Station numberr mi?)

Station name

Type of record

Period of record

WISCONSIN RIVER BASIN

Lake Clara near Tomahawk, WI 453100089343002 0.46
Little Rock Lake near Woodruff, Wi 455946089415704 --
Buena Vista Creek near Kellner, Wi 05400853 53.1
Tenmile Creek Ditch 5 near Bancroft, WI 05401020 9.73
Dell Creek near Lake Delton, WI 05403700 44.9
Black Earth Creek at Cross Plains, WI 05406460 12.8
Brewery Creek at Cross Plains, WI 05406470 10.5
Black Earth Creek at Mills Street at Cross Plains, WI 05406476 25.5
Garfoot Creek near Cross Plains, WI 05406491 5.39
Black Earth Creek at South Valley Rd near Black Earth, WI 05406497 40.6
Black Earth Creek at Black Earth, WI 05406500 45.6
Trout Creek Confluence Arneson Creek near Barneveld, WI 05406573 8.37
Trout Creek at Twin Parks Dam 8 near Barneveld, WI 05406574 9.02
Trout Creek at CTH T near Barneveld, WI 05406575 12.1
Trout Creek near Ridgeway, WI 05406577 135
Wisconsin River at Muscoda, WI 05407000 10,400
Kickapoo River at Hwy 33 at Ontario, WI 05407470 117
Kickapoo River at Ontario, WI 05407500 150
Kickapoo River near Rockton, WI 05407920 260
Kickapoo River at LaFarge, WI 05408000 266
North Fork Nederlo Creek at mouth near Gays Mills, WI 05409842 231
South Fork Nederlo Creek near Gays Mills, WI 05409860 411
Nederlo Creek at Utica Town Hall near Gays Mills, WI 05409870 6.70
GRANT RIVER BASIN
Kuenster Creek at Muskellunge Road near North Andover, WI 054134435 9.59
Rattlesnake Creek near North Andover, WI 05413449 42.4

GALENA RIVER BASIN

Little Platte River near Platteville, WI 05414213 79.7
Sinsinawa River near Hazel Green, WI 05414800 249
Pats Creek near Belmont, WI 05414894 5.42
Madden Branch Tributary near Belmont, WI 05414915 2.83
Madden Branch near Meekers Grove, WI 05414920 15.06

APPLE RIVER BASIN
Apple River near Shullsburg, WI 05418731 9.34

ROCK RIVER BASIN

Rubison River near Slinger, WI 05424095 7.79
Rubison River at Pike Lake Outlet near Hartford, WI 054240957 12.31
Crawfish River at Milford, WI 05426000 762

T
T
T
T
T,SED
C,SED

SED
DO
T,D0
SED
DO
T.C
T,DO

DO
SED

T,SC
SED
T,SED
T,SED
T,SC
SED
T.SED

SED
T,SED
T,SC

SED

T,DO

T,.DO

DO

DO

T,SC,C
DO

T,SC.C
DO

T,SC,.C

DO
PH

T,SC,C
DO

SED

1982-86
1984-87
1965-67
1965-72
1958-65
1985-86
1985-86, 1990-95
1984-86, 1989-95
1985-86, 1990-98
1990-91
1990-95
1985-86, 1992-98
1984-85, 1990-98
1985-86, 1990-98
1990-98
1954-65, 1985-86
1986
1956-65, 1985-86
1985-86
1976-79
1976-79
1976-78
1976-79
19754881
1975-79
1973
1974-77
1973-77
1972-77
1971-77
1972-77
11990478
Yamys-78
1968-78

1992-96
1993-96
1987-96
1992-94

1987-90
1987-96

1987-90
1987-98

1981-82
1982

1981-82
1981

1981-82

1981-82
1982

1981-82
1981

1998-2000
1998-2000
1980-82



XXii DISCONTINUED SURFACE-WATER-QUALITY STATIONS

Drainage area

Station name Station numberr (mi2) Type of record Period of record
ROCK RIVER BASIN--CONTINUED

Rock River at Indianford, WI 05427570 2,630 T 1975-78
SC,DO,PH 1976-78

South Fork Pheasant Branch at Hwy 14 near Middleton, WI 05427945 5.74 SED 1978-81

Pheasant Branch at Centruy Avenue at Middleton, WI 05427950 20.8 SED 1978-81

Pheasant Branch at mouth at Middleton, WI 05427952 24.5 SED 1978-81

Willow Creek at Madison, WI 05427970 3.15 SED 1973-84

Rock River at Afton, WI 05430500 3,340 T 1955-83

Jackson Creek at Petrie Road near Elkhorn, WI 05431014 8.96 C,SED 1984-85

1993-95

Delavan Lake Trib at South Shore Drive at Delavan, WI 05431018 9.99 SED,C 1984-85, 199091

Livingston Branch Pecatonica River near Livingston, WI 05432055 16.4 T 1987-91
DO 1987-9%

Yellowstone River near Blanchardville, WI 05433500 28.5 T 1954-60
SED 1958-60, 1978-79

Steiner Branch near Waldwick, WI 05433510 5.90 T,SC,SED,C 1978-79

Pecatonica River at Martintown, WI 05434500 1,034 SED 1980-82

Mount Vernon Creek near Mount Vernon, WI 05436000 16.4 T 1954-60
SED 1956-60

Sugar River near Brodhead, WI 05436500 523 SED 1978-86

ILLINOIS RIVER BASIN

Birches Creek at Lackey Lane near Lake Geneva, WI 05545133 2.07 T 1998-2000
SED,C 1997-1999

Powers Lake Tributary at Powers Lake, WI 05548163 1.83 C 1987

1 Seasonal record, non-freezing periods
2 Numerous periods of missing record
3 Station currently in operation for constituents(s) not listed here



WATER RESOURCES DATA - WISCONSIN, 2002 1
INTRODUCTION

The Water Resources Division of the U.S. Geological Survey, in cooperation with local, State and Federal agencies,rgbtamsaria
of data pertaining to the water resources of Wisconsin each year. These data, accumulated during many water yeaesyatredit data
base for developing an improved understanding of the water resources of the state. To make these data readily aveitstézltparites
outside the Geological Survey, the data are published annually in this report series entitled “Water Resources Data " Wisd@nsiage
and in-lake water-quality data previously published in this series are now published annually in a report series “Waten@uakierStage
Data for Wisconsin Lakes.” This Open-File Report series began in 1994; 2002 water year data for lakes are publishedénRepert-Fi
03-99.

Water-resources data for Wisconsin for the 2002 water year isctaderds of streamflow at gaging stations, partial-recatibss, and
miscellaneous sites; stage and contents of lakes and reservoirs; chemical, physical, and biological characteristicaraf gunfaw water;
and water levels in observation wells. Records from several stations in bordering states are also included. This repditcbatge records
from 169 gaging stations and peak stage and discharge from 85 crest-stage stations; stage for 8 lakes and contentgoics; 2dateser
quality data from 41 streams and from 2 lakes; precipitation from 16 sites; and water-level records from 42 observa#aititielisl water
data were collected at various sites not involved in the systematic data-collection program, and are published in thimrepetareous
measurements.

This series of annual reports for Wisconsin began in the 1961 water year with streamflow data, the 1964 water year witlitwater-q
data, and the 1971 water year with ground-water data. Beginning with the 1975 water year, streamflow, water-qualitydandtgralata
for each state were published in present format. These anpoalsrare for sale, in paper copy or microfiche, by the Ndtibeehnical
Information Service, U.S. Department of Commerce, Springfield, VA 2216l.

Prior to introduction of this series and for several watersyeancurrent with it, water-resamas data for Wisconsin werelgished in
U.S. Geological Survey Water-Supply Papers. Records of streahadjes and of water leveldakes and reservoirs were pisbied annually
through 1960 and then for the 5-year periods 1961-65 and 1966-70 in the series “Surface-Water Supply of the United Statad-qu@lity,
water-temperature, and suspended-sediment data were published annually, from 1941 to 1970, in the series “Quality oft&srizidhéVa
United States.” Records of ground-water levels were published annually from 1935 to 1974, in the series “Ground-WatetHes\elsad
States.” The above mentioned Water-Supply Papers may be consulted in the libraries of the principal cities of the United Siagebe
purchased from U.S. Geological Survey, Box 25425, Federal Center, Denver, CO 80225.

Publications similar to this report are published annually by the Geological Survey for all states. These official Sutséauepan
identification number consisting of the two-letter state abbtieniathe last two digits of the water year, and the volunmeb®us. For example,
this volume is identified as “U.S. Geological Survey Water-Data Report WI-02-1.” For archiving and general distribugporthéor 1971-
74 water years also are identified as water-data reports. These water-data reports are for sale in paper copy or irbynibeofiEtonal
Technical Information Service, U.S. DepartmehCommerce, Springfield, Virginia 22161.

Additional information, including current prices for orderinggfic reports, may be obtained from the District Chief atf@ress given
on the back of the title page, or by telephone (608)828-9901.

Water-resources data, including stage and discharge data astreastflow-gaging stations, watievels in selected wells, drsome
water-quality data, are available through the World Wide Web on the Internet. Current and historical data provided itaweperidaare
available. The Universal Resource Locator (URL) to the Wisconsin District's home page:isvi.water.usgs.gov/. Information on all U.S.
Geological Survey reports and products (including maps, images, and computerized data) is available b8aHksK-USGS Additional
earth science information is available by accessing the U.S. Geological Survey Homel®Ragénatw.usgs.gov

COOPERATION

The U.S. Geological Survey and the State of Wisconsin have worked under cooperative agreements since 1913 collectingistiagamflow
since 1955 collecting water-quality data, and since 1964 collecting ground-water level data. Agencies that worked cpapithatine|
Survey during this year collecting data are:

Wisconsin Department of Natural Resources, Darrell Bazzel, secretary.
Southeastern Wisconsin Regional Planning Commission, Phillip Evenson, executive director.
Milwaukee Metropolitan Sewerage District
Waukesha County
City of Racine
Kenosha Water Utility
U.S. Army Corps of Engineers.
Wisconsin Department of Transportation, Harold Amundson, chief bridge engineer.
The University of Wisconsin-Extension, Geological and Natural History Survey, James Robertson, state geologist and director.
Dane County Department of Planning and Development, Jeanie Sieling, director.
Dane County Regional Planning Commission, Bill Lane, acting executive director.
City of Madison, Susan Bauman, mayor.
City of Middleton, Dan Ramsey, mayor.
City of Beaver Dam, Robert Sackett, utilities superintendent.
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City of Thorp, Roger Hoffman, mayor.
Madison Metropolitan Sewerage District, Jon Schellpfeffer, chief engineer and director.
Milwaukee Metropolitan Sewerage District, Ralph Hollman, acting executive director.
Green Bay Metropolitan Sewerage District, Paul E. Thormodsgard, general manager.
City of Hillsboro, Greg Kubarski, mayor.
lllinois Department of Transportation, Melvin Allison, chief, bureau of planning.
City of Waupun, Dennis Westhuis, manager, public utilities.
City of Peshtigo, J. F. Dale Berman, mayor.
Rock County Public Works Department, Thomas G. Kautz, parks and conservation director.
Village of Wittenberg, Joe Yaeger, president.
Menominee Indian Tribe of Wisconsin, Betty Jo Wozniak, administrator.
Oneida Indian Tribe of Wisconsin, Jennifer Hill-Kelley, environmental department.
Town of Delavan, Wayne Polzon, town chairman.
Green Lake Sanitary District, Charlie Marks, administrator.
City of Fond du Lac, Mark O. Lentz, city engineer.
City of Barron, Rod Peterson, superintendent of utilities.
Lac du Flambeau Band of Lake Superior Chippewa, Henry St. Germaine, tribal president.
Stockbridge/Munsee Indian Tribe, Robert Chicks, tribal President.
Sokaogon Chippewa Community, Mole Lake Band
City of Sparta, Mark Flock, wastewater plant manager.
City of Black River Falls, Loren Radcliffe.
Fontana/Walworth Water Pollution Control Commission, Dean M. Donner, superintendent.
Bad River Band of Lake Superior Chippewa Indians, Donald Moore, tribal chairman.
Walworth County Metropolitan Sewerage District, Joseph S. Cannestra, administrator.
City of Muskego, David DeAngelis, mayor.
Department of Agriculture, Trade and Consumer Protection, Ben Brancel, secretary.
Milwaukee County, Greg Failey, airport environmental compliance manager.
Kickapoo Valley Reserve, Marcy West, executive director.
City of Fort Atkinson, Paul Christenson.
Wisconsin Historical Society, Wade House Historic Site
Federal Energy Regulatory Commission Licensees

Appleton Papers

Consolidated Paper Company

Dairyland Power Cooperative

Northern States Power Company

Wisconsin Electric Power Company

Wisconsin Public Service Corporation

Wisconsin Valley Improvement Company

The following organizations aided in collecting streamflow records: Wisconsin Valley Improvement Co., Wisconsin Publi€8gyvice
Northern States Power Co., Dairyland Power Cooperative, Wisconsin Electric Power Co., Scott Paper Co., Milwaukee County Park
Commission, and Niagara of Wisconsin Paper Corp. Organizations that provided data are acknowledged in station descriptions.

SUMMARY OF HYDROLOGIC CONDITIONS
Streamflow

The statewide average precipitation for the 2002 water year was 36.22 inches, which was 3.59 inches greater than thealgreal ann
cipitation of 32.64 inches for water years 1971-2000. Avepaggpitation values affecting streamflow conditions ranged ®8rpercent in
south-central Wisconsin to 127 percent in north-central Wisconsin with a statewide average of 111 percent (summary thduldsyfdvi
Hopkins, State Climatology Office, University of Wisconsin, Madison, written commun., 2003).

The year started out with close to normal precipitation for all regions of the state from October through December. Xdeptoiyte
this was the southeast region of the state, which had precipitation over 150% of the 1970-2000 normal in October andriomealtheer
cipitation for November and December. Statewide precipitation in January was only 47% of normal but in February, precisith86%
of normal. The February precipitation was especially high in the northern, west central and central regions of th&/state thie central
regions of the state had close to normal precipitation, the southern regions were dry (77% of normal) and the northerereegiin(d44%
of normal). In April, the northern regions of the state vegrain wetter than normal (184%) particularly the north centyédmethe central
regions were moderately wetter than normal (133%) and the soudiggons were slightly wetterah normal (114%). In May, ecipitation
in the northern part of the state was about normal, slightly below normal (86%) in the southern part and about 70 pencahinotheccen-
tral and west central regions. All regions of the state had above normal precipitation in June with the central (176%}emdav3%)
regions well above normal. In July the northern regions of the state had about normal to slightly above normal precipédtiercertral
and southern portions of the state were slightly dry (west ¢&%98) to very dry (south central 51%). August precipitatigals were close
to normal for most of the state. In September, the northwest and north central parts of the state were above normahtthépgasof the
state was below normal and the rest of the state was close to normal.
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Runoff for rivers in the state ranged from 74 percent of the average annual runoff (1964-2002) at the Kewaunee Rivethstaimothin
east part of the state to 172 percent of the average annual runoff (1914-1925 and 1937-2002) at the Big Eau Pleine Statttorcheathe
central part of the state. Runoff in the 2002 water year for stations with drainage areas greater than 150 square fedss 20\¢edrs of
record is shown in figure 1.

EXPLANATION

Percent

]
]
|
L

70—89
90—109
110—129

130—149

150 or more

Figure 1. 2002 runoff as percentage of long-term average runoff.

Annual discharges for the individual water years (1916-2002) at the Oconto River near Gillett, Jump River at Sheldon, RivéiSugar
near Brodhead are shown in Figure 2. Comparisons between the monthly and annual discharges for the 2002 water yeararukban@5-y
at the same three gaging stations are shown in Figure 3.

Few stations experienced extreme low flows. Low flows occurred at only 2 gaging stations where the annual minimum 7-cdagecutive
average flows (Q7) had recurrence interadlS or more years. The Q7 values, the date of occurrence and the recurrenaks iot¢hese sta-

tions are listed in table 1 below. An additional 18 stations had Q7 recurrence intervals that were between 2 and 5 years.

Station . Recurrence interval

umber Station name Date Q7 Hs) (years)
05360500 Flambeau River near Bruce Oct. 3 548 5
05544200 Mukwonago River at Mukwonago July 17 10 8

Beginning about April 12, 2002, and lasting about a week and a half, record high temperatures reaching the mid-to upf®r eightie
April 16 caused rapid snowmelt and some flooding over much of the northern part of the state (Milwaukee Journal Sen#iheT Bl
lowing rivers had flood crests of note:

« The Pine River near Florence recorded the highest pealofioecord (59 years), with an estimated 135-year recurrencesinterv
« The Menominee River at Niagara recorded the highest pealofioecord (11 years), with an estimated 15-year recurrenceahter
* The Montreal River near Saxon recorded a peak flow with an estimated 90-year recurrence interval.

« The Popple River near Fence recorded a peak flow with an estimated 50-year recurrence interval.

¢ The Yellow River near Barron recorded a peak flow with an estimated 15-year recurrence interval.

Other than the spring flooding, water year 2002 had only a few instances of localized flooding. During the late hoursaoiditnee 3
early morning of June 4, heavy rains hit southwest Wisconsinupitb 5 inches being reported in the Cassville and Richlente€areas
causing localized flash flooding and the Grant River at Burton rose above flood stage. Between June 21 and 25 pari&istoesiral
reported between 5 and 10 inches of precipitation, productadjzed flooding (Wisconsin State Journal 7/6/2002). Ten Mieekcin Nek-
oosa had about a 25-year flood in response to this precipitation. Seven central Wisconsin counties shared $472,43#lifofedansges
caused by the flooding (Wisconsin State Journal 10/5/2002). On August 12, localized heavy rains of over 7 inches weire papsrtfd
Waukesha County with nearby Milwaukee County receiving about 2 inches causing flooding.



ANNUAL DISCHARGE, IN CUBIC FEET PER SECOND

WATER RESOURCES DATA - WISCONSIN, 2002

05436500 SUGAR RIVER NEAR BRODHEAD

800 T T T T T
600 |- .
Long-term
E;I:crr?g%e I I I I
400 1= vl I . || 1L .I |I| e (111 | [ P
il gyl e
200 |- .
B l l l l l l l l l l
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
05362000 JUMP RIVER AT SHELDON
1,000 | |
800 |- .
Long-term
oo | SR, ] | | | N _
bl el .-" A th AL
o |- I | || || |1 “ |‘| |‘ 1 ||| L.
200 | .
0 | | | | | | | | | |
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
04071000 OCONTO RIVER NEAR GILLETT
1,200 T T T T T T T T T T
1000 |- .
800 Long-term —
=] | | |
600 |- e [ |I | I ||I| I... _ y |I| -
et el T i ) |
400 | .
200 | .
0 | | | | | | | | | |
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

WATER YEAR

Figure 2. Comparison of annual discharge at representative gaging stations
to their long-term average discharge for water years 1916 —2002.
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Figure 3. Comparison of discharge at representative gaging stations
during 2002 water year with discharge for 1916—-2002.
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Stations that recorded a peak discharge that equaled or exceeded the 5-year recurrence interval are listed in tablecRioeims. iRerval
statistics calculated with data through 2000 unless otherwise indicated (* mean daily discharge; **recurrence intensmuptdistil with

data through water year 2002).

Instantaneous

Station _ Drainage peak Peak of Rgcurrence
number Station name argza Date discharge record interval
(mi<) (ﬂgls) (yes/no) (years)
04025200 Pearson Creek near Maple 4.07 Apr. 11 765 n 8
04025500 Bois Brule River at Brule 118 Apr. 14 1010 n 10
04026450 Bad River near Mellen 82 Apr. 16 2,630 y 90
04027000 Bad River near Odanah 597 Apr. 15 14700 n 15
04027200 Pearl Creek at Grandview 16.9 Apr. 11 417 n 15
04029990 Montreal River at Saxon Falls 262 Apr. 16, 17 8840* n 90
04063640 North Branch Pine River at Windsor Dam near Alvin 27.8 Apr. 13 121 n 20
04063700 Popple River near Fence 139 Apr. 19 1560 n 50
04064500 Pine River near Florence 533 Apr. 19 4850 y 135
04065106 Menominee River at Niagara 2470 Apr. 18 18900 y 15%*
04066003 Menominee River near Pembine 3140 Apr. 19 22300 n 10
04066800 Menominee River at Koss 3700 Apr. 20 23300 n 17
04067500 Menominee River near McAllister 3930 Apr. 20 23600 n 10
04067760 Peshtigo River near Cavour 150 Apr. 19 1,320 y 10
04087100 Honey Creek at Milwaukee 3.26 Aug. 13 2,290 y 500
05332500 Namekagon River near Trego 488 Apr. 14 2420* n 12
05333500 St. Croix River near Danbury 1580 Apr. 14 7470 n 10
05356000 Chippewa River near Winter 790 Apr. 20, 22 6380 n 19
05356500 Chippewa River near Bruce 1650 Apr. 13 17700 n 15
05357245 Trout River near Boulder Jct 46.2 May. 8 101 y 30**
05357360 Bear River near Powell 120 May. 11 799 n 20
05359600 Price Creek near Phillips 16.9 Apr. 11 257 n 9
05360500 Flambeau River near Bruce 1860 Apr. 15 17400 n 20**
05361420 Douglas Creek near Prentice 25.2 Apr. 11 1,120 n 20
05362000 Jump River at Sheldon 576 Apr. 12 15300 n 10
05365500 Chippewa River at Chippewa Falls 5650 Apr. 14 62200 n 10
053674464  Yellow River at Barron 153 Apr. 12 1930 n 15**
05369500 Chippewa River at Durand 9010 Apr. 15 76100 n 10
05391260 Gudegast Creek near Starks 14 Apr. 19 126 n 40
05392350 Bearskin Creek near Harshaw 31.1 Apr. 12 113 n 9
05393500 Spirit River at Spirit Falls 81.6 Apr. 12 3030 n 25
05401050 Tenmile Creek near Nekoosa 73.3 Jun. 23 358 n 25
References:

Hopkins, E., Wisconsin State Climatology Office, written communication, 2003, -- Wisconsin rainfall statistics for waté®gear 2

Krug, W.R., Conger, D.H., and Gebert, W.A., 1991, Flood-frequency Characteristics of Wisconsin Streams: U.S. Geologivéght®urvey
Resources Investigations Report 91-4128, 185 p.

Walker, J.F. U.S.Geological Survey, written communication, 20af)dated flood-frequency characteristics of Wisconsin ssehrough
2000

Walker, J.F. U.S.Geological Survey, written communication, 2008 dated flood-frequency characteristics of selected Wiststreams
through 2002

Milwaukee Journal Sentinel, Storm causes power loss, house fire: April 19, 2002.
, Storm unleashes torrent, causing flash flooding: August 13, 2002.

Wisconsin Agricultural Statistics Service, 2001, Wisconsin Crop Weather — Review of the 2002 Crop Year: U.S. Departmenttofédgri
Wisconsin Agricultural Statistics Service, Madison, Wis., 8 p.

Wisconsin Agricultural Statistics Service, 2002, Wisconsin Crop Weather — Review of the 2002 Crop Year: U.S. Departmenttofédgri
Wisconsin Agricultural Statistics Service, Madison, Wis., 8 p.

Wisconsin State Journal, Floods damage Cassville homes: June 5, 2002.
, Heavy rain falls in city: August 13, 2002.

, Counties to get aid for storms, flooding, October 5, 2002.
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Water Quality

Suspended-sediment yields from four watersheds in southern Wisconsin in water year 2002 ranged from 27 to 201 percera®f normal
indicated by loads measured at relatively long-term monitoring sites on these four watersheds. Sediment yields at GraouRiwastern
Wisconsin and Yahara River at Windsor in south-central Wisconsin were 201 and 27 percent of normal, respectively. Qmmlarge st
southwestern Wisconsin on June 4 and 5 accounted for about 74 percent of the total annual load at Grant River. YieddsGiedacks
Tributary near Elkhorn in southeastern Wisconsin and Green Lake Inlet near Green Lake were each 74 percent of normal.

Phosphorus yields in water year 2002 from three watershediihesn Wisconsin, on which there are long-term monitoring saaged
from 33 to 68 percent of normal. The phosphorus yield for Yahara River at Windsor was 33 percent of normal, the yiesbfio€ deelk
Tributary was 59 percent of normal, and the yield for Green Lake Inlet was 68 percent of normal.

Ground-Water Levels

In general, shallow ground-water levels during the 2002 water year were normal to above normal for most of the welltein \itellSta
in Dane, Dodge, and Fond du Lac Counties had below normal ground-water levels at the beginning of the water year, aid thassried
below normal for the entire water year. The large extent of normal and above-normal ground-water levels can be attehuteoktoah
rainfall during the 2002 water year and naimainfall during the previous water year.

SPECIAL NETWORKS AND PROGRAMS

Hydrologic Benchmark Networis a network of 50 sites in small drainage basins around the country whose purpose is to provide consistent
data on the streamflow representative undeveloped watersheds nationwide, and to provide analyses on a continuing basisatal compa
contrast conditions observed in basins more obviously affected by human activities. At 10 of these sites, water-qualiiyniriéobmiag
gathered on major ions and nutrients, primarily to assess the affects of acid deposition on stream chemistry. Additiatiahirtfortne
Hydrologic Benchmark Program can be found at http://water.usgs.gov/hbn/.

National Stream-Quality Accounting Netwo(kASQAN) monitors the water quality of laggivers within the Nation’s largest river
basins. From 1995 through 1999, a network of approximately 40 stations were operated in the Mississippi, Columbia, Cdlétado, an
Grande. From 2000 through 2004, sampling was reduced to a few index stations on the Colorado and Columbia so that & sé&dtionks of
could be implemented on the Yukon River. Samples are collected with sufficient frequency that the flux of a wide rangeeftsoresh be
estimated. The objective of NASQAN is to characterize the water quality of these large rivers by measuring concentratisnrams moat
of a wide range of dissolved and suspended constituents, irgludirients, major ions, dissolved and sediment-bound hea@snsommon
pesticides, and inorganic and organic forms of carbon. This information will be used (1) to describe the long-term tréraagesdnc
concentration and transport of these constituents; (2) to test findings of the National Water-Quality Assessment Progran); ((SAWQA
characterize processes unique to large-river systems such as storage and re-mobilization of sediments and associatés; cmtgd)inan
refine existing estimates of off-continent transport of water, sediment, and chemicals for assessing human effects os toeansriahd for
determining global cycles of carbon, nutrients, and other idad¢sn Additional information about the NASQAN Program can bedoat
http://water.usgs.gov/nasgan/.

The National Atmospheric Deposition Program/National Trends NetwhN&DP/NTN) provides continuous measurement and
assessment of the chemical constituents in precipitation throughout the United States. As the lead federal agency, thksliS@gGSheor
with over 100 organizations to provide a long-term, spatial and temporal record of atmospheric deposition generated fookncd 225w
precipitation chemistry monitoring sites. This long-term, natipransistent monitoring program, coupled with ecosystermarebeprovides
critical information toward a national scorecard to evaluateffieetiveness of ongoing and future regulations intendedltecesatmospheric
emissions and subsequent impacts to the Nation’s land andresdarces. Reports and other information on the NADP/NTN Rmagawell
as all data from the individual sites, can be found at http://bgs.usgs.gov/acidrain/.

The National Water-Quality Assessment (NAWQA) Progddrine U.S. Geological Survey is a long-term program with goals to describe
the status and trends of water-quality conditions for a laegegsentative part of the Nation’s ground- and surface-watgunnaes; provide an
improved understanding of the primary natural and human factors affecting these observed conditions and trends; andpnatide ihat
supports development and evaluation of management, regulatory, and monitoring decisions by other agencies.

Assessment activities are being conducted in 59 study units (major watersheds and aquifer systems) that represent aofvide range
environmental settings nationwide and that account for a large percentage of the Nation’s water use. A wide array obcistitnieatcwill
be measured in ground water, surface water, streambed sediments, and fish tissues. The coordinated application of cyunplagitve h
studies at a wide range of spatial and temporal scales will provide information for decision making by water-resourcesandragers
foundation for aggregation and comparison of findings to address water-quality issues of regional and national interest.

Communication and coordination between USGS personnel and other local, State, and federal interests are critical cortippnents of
NAWQA Program. Each study unit has a local liaison committee consisting of representatives from key federal, State, atet lesalurces
agencies, Indian nations, and universities in the study unisdnaiommittees typically meet semiannually to discuss tifeimhation needs,
monitoring plans and progress, desired information products, and opportunities to collaborate efforts among the agentieml Addi
information about the NAWQA Program can be found at http://water.usgs.gov/nawga/nawga_home.html.
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EXPLANATION OF THE RECORDS

The surface-water and ground-water records published in this report are from the 2002 water year that began Octobed En2i@@dl, an
September 30, 2002. A calendar of the water year is provided on the inside of the front cover. The records contain datearsitge and
content data for lakes and reservoirs; precipitation data; surface and ground water; and ground-water-level data. Rkigunajérshuarface-
water drainage basins and an index of hydrologic records. The locations of the stations and wells where the data vieeeecsleuta in
basin location maps and figure 5.

The following sections of introductory text are presented to provide users with a more detailed explanation of how the ldateolog
published in this report were collected, analyzed, computed, and arranged for presentation.

Station Identification Numbers

In this report each data station, whether streamsite or walssigned a unique identification number. This number is umigtiet it
applies specifically to a given station and to no other. The number usually is assigned when a station is first estdbibshetdiaed
indefinitely. The systems used by the U.S. Geological Survey to assign identification numbers for surface-water statiaqreamd-fvater
well sites differ, but both are based on geographic location. The “downstream order number” is used for most surfac®neater stzams
and a unique 15-digit number is used fdels, wells, and precipitation monitoring sites.

Downstream Order and Station Number

Since October 1, 1950, the order of listing hydrologic-statiorrdsdn Survey reports is in a downstream direction alonggia stream.
All stations on a tributary entering upstream from a mainstream station are listed before that station. A station oy thatilentars between
two mainstream stations is listed between them. A similar éisdellowed in listing stationsn first rank, second rank, dwther ranks of
tributaries. The rank of any tributary to the stream to whits immediately tributary is indicated by an indention in“thist of Stations” in
the front of this report. Each indention represents one rank. This downstream order and system of indention show whiehestatio
tributaries between any two stations and the rank of the tributary on which each station is situated.

The station-identification number is assigned according to downstream order. No station-number distinction is made betlveen par
record stations and other stations; therefore, the station ndontepartial-record station indicates downstream-orderiposit a list made
up of both types of stations. Gaps are left in the series of numbers to allow for new stations that may be establisttezinbertoers are not
consecutive. The complete eight- to ten-digit number for each station, such as 04087000, 054310157, or 0407809265, shict apthear
left of the station name, includes the two-digit Part number “04” or “05” plus the six- to eight-digit downstream-order (287HE0",
“4310157", or “07809265"). The Part number designates the meagrbasin; for example, records in this report are in Ra(80 Lawrence
River basin) or Part 05 (Upper Mississippi River basin).

In some special cases, stations on streams may be identified with the numbering system used for ground-water and E#estaitaesite
in the following paragraph. This is generally done only for special purpose short-term stations where station density guecimdent
assignment of downstream order numbers.

Numbering System for Ground-Water, Lake, and Precipitation Data Sites

Wells, springs, sites on lakes, and precipitation gages where data are collected are identified by a unique 15-digit hisrder tha
concatenation of the site’s latitude, longitude, and a two-digitessegunumber. The sequence number is used to distingtisben sites
located at the same latitude-longitude designation. The site identification number is permanently assigned to the titudetaald
longitude of the site are subject to update and are stored separately. Each ground-water site is also identified bylzelosased on the
cadastral-survey system of the U.S. Government. The number consists of an abbreviation of the county name, the towaskigecitye
and a four-digit number assigned to the well.

Records of Stage and Water Discharge

Records of stage and water discharge may be complete or partial. Complete records of discharge are those obtainechfrous a conti
stage-recording device by which either instantaneous or mean daily discharges may be computed for any time, or anyneedadiog tihe
period of record. Complete records of lake or reservoir coreienilarly, are those for which stage or content may be cadpmrtestimated
with reasonable accuracy for any time, or period of time. They may be obtained from a continuous stage-recording deedediuien
Because daily mean discharges are commonly published for such stations, they are referred to as “daily stations.” Bat@htastrds
consist of discrete measurements, without using a continuages-stcording device. Two types of surface-water partial-restatibns are
operated: (1) crest-stage partial-record stations, for which maximum discharge is recorded; and (2) miscellaneous stéiicimpefidodic
discharge measurements and/or limited water-quality analyses dee Bach type of station is presented separately in {hostre

Data Collection and Computation

The basic data collected at complete-record gaging stations include stage and discharge measurements of streams,fand atage, sur
and content measurements of lakes and reservoirs. Factors affecting stage-discharge relationships, weather recordsfoamataiher
supplement the basic data used to determine daily flow. Records of stage are obtained by reading a non-recording gageinfionsa
graph, from a tape punched at selected intervals on a waterrestagger, or from electronic data logger. Measurementsdfalige are made
with a current meter by using methods described in “U.S. Geological Survey Techniques of Water Resources Investigatiams” listed
“Publications on techniques of water-resources investigations.”
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Rating tables of stream stage and corresponding discharges are prepared from stage-discharge relationship curves.irgxtemades]-rat
based on step-backwater techniques, velocity-area studies, logarithmic plotting, and indirect measurements of peak disceatge ar
estimate discharges greater than those measured. Daily mean discharges are computed from gage heights and ratingetaibeghind t
and yearly means are computed from the daily figures. If the stage-discharge relationship varies due to changes inshetcastesjuatic
growth, debris, or scour and fill, daily mean discharge is comdday a shifting-control method in which correction factoasgll on individual
discharge measurements and notes by observers, are used when the gage heights are applied to the rating tables.

The slope method is used to compute discharge at stream-gaging stations where backwater from lakes or reservoirse#nibsitany str
other sources affect the stage-dischargeiogiship. Acoustic velocity meters haalso been installed at some locations reteforementioned
problems occur. The rate of change of stage is used to compute discharge at stations where the stage-discharge raftgzindhy impid
changes in stage. When ice conditions at stream-gaging stations affect the stage-discharge relationship, gage-heigihteedisdsarge
measurements, temperature and precipitation data, and compacabdis ki discharge for nearby stations are used to comisoteadye. At
gaging stations where gage-height records are faulty or non-existent for some periods, the daily discharges are estioatbe basedied
range in stage, prior and subsequent records, discharge meastsremeather records, and comparison with records for ndatlons.

Descriptions of the stations and tabulations of data are included in this report. A table showing daily, monthly, andojeadedis
given for each gaging station on a stream or canal. A table showing the monthly summary of stage is given for gagiog kttisns

Data Presentation

Streamflow data in this report are presdritea format that is considerably different from the format in data reportstler 1992 water
year. The major changes are that statistical characteristics of discharge now appear in tabular summaries followingettiedatadiable
and less information is provided in the text or stations manuscript above the table. These changes represent thepikgytogfeen to
reformat the annual water-data report to meet current user needs and data preferences.

The records published for each continuous-record surface-watdradjecstation (gaging station) now consists of four panes: t
manuscript or station description; the data table of daily mean values of discharge for the current water year with sanmaapuat
statistical summary of monthly mean flow data for a designated period, by water year; and a summary statistics tablgethatatistical
data of annual, daily, and instantaneous flows as well as data pertaining to annual runoff, 7-day low-flow minimums, aratifiow d

Station manuscripts

The manuscript provides, under various headings, descriptive information such as station location; period of recordekistaniesl
outside the period of record; record accuracy; and other remarks pertinent to station operation and regulation. Thénfollmation, as
appropriate, is provided with each continuous record of discharge or lake content. Comments that follow clarify infoesatitedpinder
the various headings of the station description.

LOCATION.--Information on locations is obtained from the most eateumaps available. The location of the gage with respebet
cultural and physical features in the vicinity and with resfuettte reference place mentioned in the station name is griear mileages were
provided by the U.S. Army Corps of Engineers or other agencies.

DRAINAGE AREA.--Drainage areas are measured using the most acmapseavailable. Because the type of map available vesies f
one drainage basin to another, the accuracy of drainage ameisdi varies. Drainage areas are updated as better maps lzeeilatde.

PERIOD OF RECORD.--This indicates the period for which therg@ualoéished records for the station or for an equivalent stathon
equivalent station is one that was in operation when the pstaéion was not, and whose location was such that recordstftamreasonably
be considered equivalent with records from the present station.

REVISED RECORDS.--Published records, because of new informatioasionally are found to lixecorrect, and revisions are piéxal
in later reports. All the reports in which revisions have hmdilished for the station and the water years to which theéarsiapply are listed
under this heading. If a revision did not include daily, monthly, or annual figures of discharge, that fact is notedyafiedttes as follows:
“(M)" means that only the instantaneous maximum discharge wasetkVvim)” that only the instaaneous minimum was revisedich“(P)”
that only peak discharges were revised. If the drainage area has been revised, the report in which the most receimlyreewiasdirfst
published is given.

GAGE.--The type of gage in current use, the datum of therdugege referred to sea level (see definition of terms), anddensed
history of the types, locations, and datums of previous gages are given under this heading.

REMARKS.--All periods of estimated daily-discharge record will @ithe identified by date in this paragraph of the statisorgsion
for water-discharge stations, or flagged in the daily-discharge table. (See next section, “Identifying Estimated DailgDjstfreargmarks
statement is used to identify an estimated record, this informailbbe presented as the first entry of the paragraph. pahegraph is also
used to present information about the accuracy of the records, special methods of computation, conditions that afftt Ratinektation
and any other pertinent items.

COOPERATION.--Records provided by a cooperating organization or obtained for the Geological Survey by a cooperating nrganizatio
are identified here.

EXTREMES OUTSIDE PERIOD OF RECORD.--Information concerningoméoods or unusually low flows that occurred outside the
stated period of record is included here. The information may or may not have been obtained by the U.S. Geological Survey.
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REVISIONS.--If a critical error in published records is discoveeegtvision is included in the first report published follaywiscovery
of the error.

Although it is rare, occasionally the records of a discontinued gaging station may need revision. Because there woulgtteono cu
possibly, future station manuscript published to document the revision in a “Revised Records” entry, users of data frothesetsd
obtained the record from previously published data reports wisdyto contact the District office to determine if the puldibhecords were
ever revised after the station was discontinued. If the data were obtained by computer retrieval, the data would bd therenwanld be
no need to check because any published revision of data is always accompanied by revision of the corresponding datastocageputer

The data presented for most gaging stations on lakes include a description of the station and a monthly summary table of stage.

Headings for AVERAGE DISCHARGE, EXTREMES FOR PER) OF RECORD, AND EXTREMES FOR CURRENT YEAR have
been deleted and the information contained in these paragraphs, except for the listing of secondary instantaneous peskndikeharg
EXTREMES FOR CURRENT YEAR paragraph, is now presented in thesiasummaries following the discharge table or in the REMARKS
paragraph, as appropriate. The RATING TABLE heading has also been deleted. No changes have been made to the dataplasentation
contents.

Data table of daily mean values

The daily table for stream-gaging stations gives the mean digcfa each day and is followed by monthly summaries. Imihathly
summary below the daily table, the line headed “TOTAL” gives the sum of the daily figures. The line headed “MEAN" giverageefow
in cubic feet per second during the month. The lines headed “MAX” and “MIN” give the maximum and minimum daily discharges,
respectively, for the month. Discharge for the month is usually also expressed in cubic feet per second per squareeaded|i@GFSM”),
or in inches (line headed “IN.”), or in @efeet (line headed "AC-FT”). Figures for cubic feet per second per square milenaifidn inches
are omitted if there is extensive regulation or diversion, or if the drainage area includes large noncontributing areas.

Statistics of monthly mean data

A tabular summary of the mean (line headed “MEAN"), maximline headed “MAX"), and minimum (line headed “MIN”) of monthly
mean flows for each month for a designated period is provided below the mean values table. The water years of the ficst ot there
maximum and minimum monthly flows are provided immediately below those figures. The designated period will be expressed as “FO
WATER YEARS - , BY WATER YEAR (WY),” and will list the first and last water years of the range of years selatted f
the PERIOD OF RECORD paragraph in the station manuscript. It will consist of all of the station record within the speeifipelvea
inclusive, including complete months of record for partial water years, if any, and may coincide with the period of rdueatdtion. The
water years for which the statistics are computed will be consecutive, unless a break in the station record is indicagatlisctip.

Summary statistics

A table titled “SUMMARY STATISTICS” follows the statistics of méiy mean data tabulation. Thisble consists of four coluran
with the first column containing the line headings of the statistics being reported. The table provides a statistical $yesnigtydaily, and
instantaneous flows, not only for the current water year but also for the previous calendar year and for a designatezbpesioibés. The
designated period selected, “WATER YEARS - " will consist of all of the station record within the specifigeasster
inclusive, including complete months of record for partial water years, if any, and may coincide with the period of rdueatdtion. The
water years for which the statistics are computed will be consecutive, unless a break in the station record is indicatatusctip. All of
the calculations for the statistical cheteristics designated ANNUAL (see lineadings below), except for the “ANNUAL” 7-DAY
MINIMUM” statistic, are calculated for the designated period gisiomplete water years. The other statistical characteristigs be
calculated using partial water years.

The date or water year, as appropriate, of the first occurrence of each statistic reporting extreme values of dischiateg &l jaeant
to the statistic. Repeated occurrences may be noted in the REMARKS paragraph of the manuscript or in footnotes. Bes&yredte d
period may not be the same as the station period of record published in the manuscript, occasionally the dates of atedrenite |daily
and instantaneous extremes in the designated-period column may not be within the selected water years listed in thenhkeatisgciVrs,
it will be noted in the REMARKS paragraph or in footnotes. Selected streamflow duration curve statistics and runoff datgiges.a
Runoff data may be omitted if there is extensive lagn or diversion of flow in the drainage basin.

The following summary statistics data, as appropriate, are prowitteéach continuous record of discharge. Comments tawfalarify
information presented under the various line headings of the summary statistics table.

ANNUAL TOTAL.--The sum of the daily mean vada of discharge for the year. At some stations the annual total dischargetsdadju
for reservoir storage or diversion. The adjusted figures are identified by a symbol and corresponding footnotes.

ANNUAL MEAN.--The arithmetic mean of the indiduial daily mean discharges for the yeated or for the designated period. sdtme
stations the yearly mean discharge is adjusted for reservoir storage or diversion. The adjusted figures are identifidmbbgral sy
corresponding footnotes.

HIGHEST ANNUAL MEAN.--The maximunmannual mean discharge occurriiog the designated period.
LOWEST ANNUAL MEAN.--The minimum annual meansgharge occurring for the designated period.
HIGHEST DAILY MEAN.--The maximum daily mean discharge for the year or for the designated period.
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LOWEST DAILY MEAN.--The minimum daily mean discharge for the year or for the designated period.

ANNUAL 7-DAY MINIMUM.--The lowest mean disbarge for 7 consecutive days for a calendar year or a water year. Note that most
low-flow frequency analyses of annual 7-day minimum flows use a climatic year (April 1-March 31). The date shown in thg summar
statistics table is the initial date of the 7-day period. (V&lise should not be confused with the 7-day 10-year low-ftatisic.)

MAXIMUM PEAK FLOW.--The maximum instantaneous discharge occurring for the water year or for the designated period.
Occasionally the maximum flow for a year may occur at midnight at the beginning or end of the year, on a recession ftoweodrise
a higher peak in the adjoining year. In this case, the maximum peak flow is given in the table and the maximum flow oragdoe rep
in a footnote or in the REMARKS paragraph in the manuscript.

MAXIMUM PEAK STAGE.--The maximum instantaneous stage occurring for the water year or for the designated period. Occasionally
the maximum stage for a year may occur at midnight at the beginning or end of the year, on a recession from or risegiogrard a hi
peak in the adjoining year. In this case, the maximum peak stage is given in the table and the maximum stage may beheported i

REMARKS paragraph in the manuscript or in a footnote. If the dates of occurrence of the maximum peak stage and maximum peak

flow are different, the REMAKRS paragraph in the manuscript or a footnote may be used to provide further information.
INSTANTANEOUS LOW FLOW.--The minimum instantaneous discharge occurring for the water year or for the designated period.

ANNUAL RUNOFF.--Indicates the total quantity of water in runoff for a drainage area for the year. Data reports may uskeany of
following units of measurement in presenting annual runoff data:

Acre-foot (AC-FT) is the quantity of water required to cover 1 acre to a depth of 1 foot and is equal to 43,560 cublnige226,800
gallons or 1,233 cubic meters.

Cubic feet per second per square mile (CFSM) is the average number of cubic feet of water flowing per second from eaitdn square m
area drained, assuming the runoff is distributed uniformly in time and area.

Inches (INCHES) indicates the depth to which the drainage area would be covered if all of the runoff for a given time neeriod we
uniformly distributed on it.

10 PERCENT EXCEEDS.--The discharge that is exceeded 10 percent of the time for the designated period.
50 PERCENT EXCEEDS.--The discharge that is exceeded 50 percent of the time for the designated period.
90 PERCENT EXCEEDS.--The discharge that is exceeded 90 percent of the time for the designated period.

Data collected at crest-stage partial-record stations are given in a table of annual maximum stages and discharges that follows
information for continuous-record sites. The crest-stage pegtiatd stations table is followed by a list of discharge oreaszents made at
sites other than continuous-record or partial-record stations. These measurements are generally made in times ofavdugttiee thetter
areal coverage to those events. Those measurements and others collected for special reasons are called measure nasetsust sitissell

Identifying Estimated Daily Discharge

Estimated daily-discharge values are identified by listing the dates of the estimated record in the REMARKS paragragtiai the st
description.

Accuracy of the Records

The accuracy of streamflow records depends primarily on: (1) the stability of the stage-discharge relation or, if tieewswitiole, the
frequency of discharge measurements; and (2) the accuracy efrereasts of stage, measurements of discharge, and integpretatecords.

The accuracy attributed to the records is indicated under “REMAREScellent” means that about 95 percent of the daily disgés
are within 5 percent of the true value; “good,” within 10 pet,caamd “fair,” within 15 percent. Records that do not meetthieria mentioned,
are rated “poor.” Different accuracies may be attributed to different parts of a given record.

Daily mean discharges in this report are given to the nearest hundredth of a cubic foot per second for values |85 thahelrfearest
tenth between 1.0 and 18/f; to the nearest whole number between 10 and 1,9804hd to 3 significant figures for more than 1,086t
The number of significant figures used is based solely on the magnitude of the discharge value. The same roundingtoutischpipgies
listed for partial-record stations and miscellaneous sites.

Discharge at many stations, indicated by the monthly mean, may not reflect natural runoff due to the effects of diveusigtiorpns
regulation by storage, increase or decrease in evaporation atifid@l causes, or to other factors. For such statiamsies of cubic feet per
second per square mile and of runoff, in inches, are not published unless satisfactory adjustments can be made foodivlessiges,in
contents or reservoirs, or for other changes incident to use and control. Evaporation from a reservoir is not incluaejdsintbats for
changes in reservoir contents.

Other Records Available

Information used in the preparation of the records in thisigatlin, such as discharge-measurement notes, gage-heightsrecord
temperature measurements, and rating tables are on file in the Wisconsin District office. Also, most of the daily meges disehar
computer-readable form and have been statistically analyzed. Information on the availability of the unpublished inforomatienresults
of statistical analyses of the published records may be obtained from the District office.
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Records of Surface-Water Quality

Records of stream-water quality ordinarily are obtained a¢ar streamgaging stations, because interpretation of recatrisavh-water
quality nearly always requires corresponding stream discharge data. The stream discharge shown with a water-quality thealysis i
instantaneous value corresponding to the time of sample collection (“Streamflow, Instantaneous”) whenever possible. St4r¢araoirs
discharge value is not available, the daily mean discharge (“Discharge, in Cubic Feet per Second”) is given if availatdemplegdrom
lakes are collected at locations identified by latitude and longitude; the depth at which the sample was collected ib gavem avialysis.
Records of surface-water quality in this report include a variety of types of data and measurement frequencies.

Classification and Arrangement of Records

The water-quality data collected at surface-water sites fall into two general classifications. Continuous-record s&ittiinstaees data
are collected on a regularly scheduled basis as part of a monitoring program or interpretive investigation. Water-qaalifgrréuese
stations accompany stream-discharge or lake-stage records,avagable, in the Surface Water Records section of this repmte limited
water-quality data are collected at gaging stations and other sites on streams. These data include measurements ofataterateinpe
specific conductance made at gaging stations and water-quality analyses of samples collected at gaging stations arahattreasitesor
reconnaissance and other special purposes. These data artegresparately at the end of the Surface-Water Records section

On-site Measurements and Sample Collection

In obtaining water-quality data, care is taken to assure that the data obtained represent the quality of the wateicAstmpiing. To
assure this, certain measurements, such as water temperature, pH, and dissolved oxygen concentration, are made onssitepidearthe
taken. To assure that measurements made in the laboratorgfldsbthe original quality of the water, prescribed procedlare followed in
collecting the samples, in treating the samples to prevent changes in quality pending analysis, and in shipping thethantgilesatiory.
Procedures for on-site measurements and for collecting, treating, and shipping samples are detailed in the TWRI BoolDR,: Gloait &
Chapter C2; and Book 5, Chapters Al, A3, and A4. Theseerefes are listed in the PUBLICATIONS ON TECHNIQUES OF WATER-
RESOURCES INVESTIGATIONS section of this report. These methods are consistent with ASTM standards and generally follow ISO
standards.

One sample can adequately define the water quality at a given time if the mixture of solutes throughout the stream oriss sectio
homogeneous. However, the concentration of solutes at different locations in the cross section may vary widely withatié$evémtater
discharge, depending on the source of material and the turbulence and mixing of the stream. Some streams must be sgngdedrdirou
vertical sections using depth-integrating samplers to obtaprasentative sample needed for an accurate mean conceraratifor use in
calculating the discharge of suspended and dissolved materials. Water quality in lakes may differ with depth and éapemsibubr depth
depending on thermal stratification and other physical and biological factors.

Water-quality data published in this report are considered tedresentative values for the stations listed. The valuesedpepresent
water-quality conditions at the time of sampling as much as possible, consistent with available sampling techniques aof anetlysids

For chemical-quality stations equipped with digital monitors, daily maximum, minimum, and mean values for each constitypemtyor p
are computed and reported herein. Records of recorded valuem tkecdcomputations are on file at the U.S. Geological SUfMEGS)
Wisconsin District Office.

Transport of suspended and dissolved materials

Samples used for computing discharge of suspended and dissolved materials (suspended sediment, suspended solids, phosphorus,
nitrogen) are collected using a number of sampling methods. Sample types include flow-integrated samples collectedlusiriggratam
sampler at multiple locations in a stream cross section (eqd#i-wicrement or EWI samples), samples collected using defetfrating
sampler at a single location in a cross section, or point samples collected by an automated sampler from a single psmisecgéoor
Coefficients are used to compensate for concentration differences between flow-integrated samples and samples collkctesirds sing
single locations.

Samples are collected more frequently during periods of rapidigegthg stream discharge than during stable periods. Disshafg
suspended and dissolved materials for days of rapidly-changing stream discharge are computed by the subdivided dayrGeweedibtba
average) method. Methods used in the computation of sedinvemtiseare described in the TWRI Book 3, Chapters C1 and €4 list
PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGAINS. These methods are consistent with ASTM standards
and generally follow 1ISO standards. For periods when no samples were collected, discharges of suspended and dissobredestatatad
from stream discharge and constituent concentrations from adjacent time periods and periods with similar stream discpegésd- Su
sediment and suspended-solids discharges of less than 0.005 tons/day are reported as 0.00 tons/day, and phosphorudiscithnifesgen
less than 0.005 pounds per day (Ib/day) are reported as 0.00 Ib/day.

In addition to the records of suspended-sediment discharge aceint@tion, records of the periodic measurements of thelpasize
distribution of the suspended sediment and bed material are included for some stations.
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Laboratory Measurements

Samples for suspended-sediment concentration and particle-size determination are analyzed by the USGS lowa District Sedimen
Laboratory. Chemical analyses, other than field measuremenidoreeby the USGS National Water Quality Laboratory unledsatedt!
otherwise in the descriptive heag for the station. Methods e by USGS laboratories to analyze water and sediment saanpléscompute
sediment records are described in the TWRI Book 5, Chapter C1. Methods used by the U.S. Geological Survey laboraterigés #ne giv
TWRI Book 1, Chapter D2; Book 3, Chapter C2; and Book 5, @nsAl, A3, A4, and A5. These methods are consistent with ASTM
standards and generally follow ISO standards.

In March 1989, the USGS National Water-Quality Laboratory diseova bias in their turbidimetric method for sulfate analysis,
indicating that values below 75 mg/L have a median positive bias of 2 mg/L above the true value for the period betweedul98Daad
The magnitude of the bias differs among stations.

A problem has been identified with total phosphorus and total Kjeldahl nitrogen analyses done by the USGS National Water Qualit
Laboratory prior to Oct. 1, 1991. Some time after 1975,rer was introduced during a rewrite of the laboratory methodlifg@stion of
samples for total phosphorus or total Kjeldahl nitrogen analyses. The error resulted in incomplete digestion of sanplesegasire bias
in the total phosphorus and total Kjeldahl nitrogen concentrations reported for many samples. The amount of bias Buvitrigderally
increases with increasing concentrations of particulate phosphorus, suspended sediment, or organic carbon in the saraptende tf
split-sample data, there is no scientifically defensible wagpteect for the bias. Total phosphorus loads calculated osmgentration data
for samples analyzed prior to October 1991 may also have a sizeable negative bias. A new digestion procedure was inffgletver@ad. e
1, 1991, that eliminated the bias.

Dissolved Trace-Element Concentrations

Traditionally, dissolved trace-element concentrations have been reported at the microgram jpgiLljteavel. Recent evidence, mostly
from large rivers, indicates that actual dissolved-phase concentrations for a number of trace elements are within ti€’sarog2Qff's of
nanograms per liter (ng/L). Data above {g/L level should be reviewed with caution. Such data may actually represent elevated
environmental concentrations from natural or human causes; however, these data could reflect contamination introducenplngng sa
processing, or analysis. To confidently produce dissolved &laceent data with insignificant contamination, the U.S. Gécdbgurvey
began using new trace-element protocols at some stations in water year 1994. Full implementation of the protocols tooigplaed 895
water year.

Sampling Method Codes

Water-quality analyses stored in USGS computer files (WATSTORE) contains codes that identify the sampling method uskthéo collec
sample. Codes in use for Wisconsin data are as follows:

Method Method Code

Equal Width Increment (EWI) 10
Equal Discharge Increment (EDI) 20
Single Vertical 30
Multiple Vertical 40
Point Sample 50
Weighted Bottle 60
Grab Sample 70
Van Dorn Sampler 100
Submersible Pump 4040
Peristaltic Pump 4080

Collecting and Analyzing Agencies

All water-quality analyses stored in USGS computer files (WATSEO®ntain codes that identify the agencies that collecteshtnple
(collecting agency) and analyzed it (analyzing agency). Codes in use for Wisconsin data are as follows:

Agency Agency Code
U.S. Geological Survey 1028
U.S. Geological Survey, National Water- Quality Laboratory 80020
Wisconsin State Laboratory of Hygiene 85543
Wisconsin Department of Natural Resources 85545

Data Presentation

For continuing-record stations, information pertinent to the lyisibstation operation is provided in descriptive headingsqgling the
tabular data. These descriptive headings give details regarding location, drainage area, period of record, type dbldaiastvaieentation,
general remarks, laboratories (if other th#8GS), cooperation, and extremes for daily discharges of suspended and disatévisdsm For
each station, tables of data collected at less-than-daily frequency are presented first followed by tables of daily values.
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The concentrations of some constituents are given as less than a particular value (see “Remark Codes”); that valuéios the thetec
analytical method used for the analysis. Occasionally thesesvdiffier, or an actual concentration is given that is lessdHhigher detection
limit indicated for the constituent in another analysis. These differences are due to differences in analytical methods.

The five-digit numbers in parentheses in column headings in many of the water-quality tables are codes that identifyuiet consti
property in USGS computer files (WATSTORE).

In the descriptive headings, if the location is identical to that of the discharge gaging station, neither the LOCATIODR®WINAGE
AREA statements are repeated. The following information, as appropriate, is provided with each continuous-record statients @Gan
follow clarify information presented under the various headings of the station description.

LOCATION.--See Data Presentation under “Records of Stage and Water Discharge;” same comments apply.
DRAINAGE AREA.--See Data Presentation under “RecordStafje and Water Discharge;” same comments apply.

PERIOD OF RECORD.--This indicates the periods for which thexgpablished water-quality records for the station. The pedoels
shown separately for records of constituents or properties neeladaily or continuously and those measured less than dady.those
measured daily or continuously, periods of record are given for each constituent or property.

INSTRUMENTATION.--Information on instrumentation is given only if a water-quality monitor, temperature recorder, automated
sediment sampler, or other sampling device is in operation at a station.

REMARKS.--Remarks provide added informatjpertinent to the collection, analysis, or computation of the records. Laboratiees
than USGS laboratories are identified.

COOPERATION.--Records provided by a cooperating organization or obtained for the Geological Survey by a cooperating nrganizatio
are identified here.

EXTREMES.--Maximum and minimums are given only for parameters measured daily or more frequently. None are given for parameters
measured less frequently, because the true maximums or minimums may not have been sampled. Extremes, when given, aréptovided f
the period of record and for the current water year.

REVISIONS.--If errors in published water-quality records are discovered after publication, appropriate updates are mateen the
Quality File in the U.S. Geological Survey’s computerized data system, WATSTORE, and subsequently by update transactihSs to the
Environmental Protection Agency’s STORET system. Because the usual volume of updates makes it impractical to documaht individu
changes in the State data-report series or elsewhere, potential users of USGS water-quality data are encouraged équibtaliatarfrom
the appropriate computer file to insure the most recent updates or check with the District Office to determine if updatetewere

The surface-water-quality records for water-quality partial-record stations are published in separate tables followie@thitsetidrge
measurements at miscellaneous sites. No descriptive statements are given for these records. Each station is puldistegtmitluibber
and name in the regular downstream-order sequence.

Remark Codes

The following remark codes may appear with the water-quality data in this report:

PRINTED OUTPUT REMARK
E, e Estimated value
> Actual value is known to be greater than the value shown
< Actual value is known to be less than the value shown
K Results based on colony count outside the acceptance range (non-ideal colony count)
M Presence of material verified but not quantified
U Material specifically analyzed but not detected
\% Analyte was detected in both the enviromental and the associated blanks

Records of Ground-Water L evels

Water-level data for 42 wells are given in this report. The locations of these wells are shown in figure 5. These aréltd anegpional
network of observation wells, and the water-level data are intended to provide a sampling and historical record of veht@ngdegah the
Nation’s most important aquifers.

Data in this report represent natural water-table and artesian conditions in the principal aquifers of the State, exeeptdtotreaquifer
in southeastern Wisconsin where heavy municipal and industrial pumping is causing a continual decline in the water leivethis\taqaifer
is under artesian pressure where confined by the overlying Maquoketa Shale.

Although records of water levels for 42 wells are presented in this report, water-level data are currently being coletctadl 661122
wells in Wisconsin through a cooperative program with the Wisconsin Geological and Natural History Survey (WG&NHS). Wells not
published in this report are listed after figure 5. Many federal, state, county and local agencies, as well as interestddrasgassist in this
program by measuring and reporting water levels. All water level data are placed in computer storage Data can be acttessezbfeite:
http://water.usgs.gov and clicking on ground water. Reports containing hydrographs, showing water-level changes ireallelistha®
periodically published by the WG&NHS.
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The amplitude of water-level changes is typified by seven well hydrographs in this report that show annual maximum andwatermum
levels for the period of record.

Data Collection and Computation

Measurements of water levels are made in many types of wells under varying conditions, but the methods of measuremertiaed stand
to the extent possible. The equipment and measuring techniques used at each observation well ensure that measuremefitarat each
consistently accurate and reliable.

Tables of water-level data are presented by county arranged in alphabetical order. The prime identification number Veelbigibhen
15-digit number that appears in the heading. It is followed by the secondary identification number (the local numbesistisatfca two-
letter abbreviation of the county name, the township-range-section location of the well, and a four-digit identificatiorthairisbenique
within the county.

Water-level records are obtained from direct measurements siéieltape or from a continuous water-level recorder. Therieatel
measurements in this report are given in feet with referendantbsurface datum (Isd). Land-surface datum is a datum pianes
approximately at land surface at each well. The altitude of the Isd above sea level and the distance of the measurit)gaboiwve @ below
the Isd is given in each well description. Water levels are normally reported to a hundredth of a foot. The absolutbevaeptiofto water
may be in error by a few tenths of a foot, but the error in determining the net change in water level between successimemieesuormally
only a hundredth or a few hundredths of a foot.

Data Presentation

Each well record consists of two parts, the station descriptidnthe data table of water levels observed during the wader Yidne
description of the well precedes the tabular data. The comments below clarify information presented under the various headings

LOCATION.--This paragraph follows the well-identification number and reports the latitude and longitude (given in degrées,anthu
seconds); the hydrologic-unit number; and the land owner’'s hame.

AQUIFER.--This entry designates by name grimary aquifer(s) open to the well.

WELL CHARACTERISTICS.--This entry describes the well in terms of depth, diameter, casing depth and/or screened interval, method
of construction, and use.

INSTRUMENTATION.--This paragraph provides information on both the frequency of measurement and the collection method.

DATUM.--This entry describes both the measuring point and the land-surface elevation at the well. The measuring poibéds descr
physically (such as top of casing, top of breather pipe, hole in pump base and so on), and in relation to land surfate (@watioas land-
surface datum). The elevation of the land-surface datum isldeddnifeet above (or below) sea level; it is reported witteaision dependent
on the method of determination.

REMARKS.--This entry describes factors that may influence the water level in a well or the measurement of the water level.

PERIOD OF RECORD.--This entry indicates the period for which there are published records for the well. It reports thelmpeath an
of the start of publication of water-level records by the G&logical Survey and the words “to current year” if the recarel$o be continued
into the following year.

EXTREMES FOR PERIOD OF RECORD.--This entry contains the highest and lowest water levels of the period of published record, with
respect to land-surface datum, and the dates of their occurrence.

A table of water levels follows the station description for each well. Water levels are reported in feet below land-sunfeardiali
taped measurements of water level are listed. For wells equipped with recorders, only abbreviated tables are publishedacsaligted
for every fifth day and at the end of the month (eom). For these wells the highest and lowest water levels of the watehgeatades of
occurrence are shown on a line below the abbreviated table. Because all values are not published for these wells, thaykteevabses
that are not listed in the table. Missing records are indicated by dashes in place of the water level.

ACCESS TO U.S. GEOLOGICAL SURVEY WATER DATA
The U.S. Geological Survey provides near real-time stage and discharge data for many of the gaging stations equippedegisamhe n

telemetry and historic daily-mean and peak-flow discharge data for most current or discontinued gaging stations througwitie web
(WWW). These data may be accessed at

http://water.usgs.gov

Some water-quality and ground-water data also are available through the WWW. In addition, data can be provided in vameus mach
readable formats on magnetic tape or 3-1/2 inch floppy disk. Information about the availability of specific types of ddtets; pnd user
charges, can be obtained locally from each of the Water Resources Division’s District offices. (See address on the titepadehe



16 WATER RESOURCES DATA - WISCONSIN, 2002
DEFINITION OF TERMS

Specialized technical terms related to streamflow, water-quality, and other hydrologic data, as used in this reportj are define
below. Definitions of common terms such as algae, water landlprecipitation are given in standard dictionaries. Notratige
defined in this alphabetical list apply to every State. See also table for converting inch/pound units to Internationébipystem
units on the inside of the back cover.

Acid neutralizing capacity (ANC) is the equivalent sum of all bases or base-producing materials, solutes plus particulates,
in an aqueous system that can be titrated with acid to an equivalence point. This term designates titration of an “sexfileed”
(formerly reported as alkalinity).

Acre-foot (AC-FT, acre-ft) is a unit of volume, commonly used to measure quantities of water used or stored, equivalent to
the volume of water required to cover 1 acre to a depth of 1 foot and equivalent to 43,560 cubic feet, 325,851 galléhs, or 1,23
cubic meters. (See also “Annual runoff”)

Adenosine triphosphate(ATP) is an organic, phosphate-rich compound important in the transfer of energy in organisms.

Its central role in living cells makes ATP an excellent indicator of the presence of living material in water. A measurement of
ATP therefore provides a sensitive and rapid estimate of biomass. ATP is reported in micrograms per liter.

Algal growth potential (AGP) is the maximum algal dry weight biomass that can be produced in a natural water sample
under standardized laboratory conditions. The growth poténtize algal biomass present at stationary phase and is
expressed as milligrams dry weight of algae produced per liter of sample. (See also “Biomass” and “Dry weight”)

Alkalinity is the capacity of solutes in an aqueous system to neutralize acid. This term designates titration of a “filtered”
sample.

Annual runoff is the total quantity of water that is discharged (“runs off”) from a drainage basin in a year. Data reports may
present annual runoff data as volumes in acre-feet, as discpargesit of drainage area in cubic feet per second per square
mile, or as depths of water on the drainage basin in inches.

Annual 7-day minimum is the lowest mean value for any 7-consecutiag-oeriod in a year. Annual 7-day minimum val-
ues are reported herein for the calendsaryand the water year (October 1 through September 30). Most low-flow frequency
analyses use a climatic year (April 1-March 31), which tends to prevent the low-flow period from being artificially split
between adjacent years. The date shown in the summary stasibtecss the initial date of the 7-day period. (This value
should not be confused with the 7-day, 10-year low-flow statistic.)

Aroclor is the registered trademark for a group of poly-c¢haied biphenyls that wereanufactured by the Monsanto
Company prior to 1976\ roclors are assigned specific 4-digit referenaenbers dependent upon molecular type and degree
of substitution of the biphenyl ring hydrogen atoms by chlorine atoms. The first two digits of a numbered aroclor represent the
molecular type, and the last two digits represent the percentage weight of the hydrogen-substituted chlorine.

Artificial substrate is a device that is purposely placed in a strealakerfor colonization of organisms. The artificial sub-
strate simplifies the community structure by standardizingubstrate from which each sam@eollected. Examples of arti-
ficial substrates are basket samplers (made of wire cages filled with clean streamside rocks) and multiplate samplers (made ¢
hardboard) for benthic organism collection, and plexigsaggs for periphyton collection. (See also “Substrate”)

Ash massis the mass or amount of residue present after the residue from the dry mass determination has been ashed in a
muffle furnace at a temperature of 500 xC for 1 hour. Ash wfemsoplankton and phytoplankton is expressed in grams per

cubic meter (g/rf), and periphyton and benthic organisms in grams per square met® (§¥@e also “Biomass” and “Dry
mass”)

Aspectis the direction toward which a slope faces with respect to the compass.

Bacteria are microscopic unicellular organisms, typically sphericallike, or spiral and threadlike in shape, often
clumped into colonies. Some bacteria cause disease, whereaspettierm an essential role in nature in the recycling of
materials; for example, by decomposing organiti@nanto a form available for reuse by plants.

Bankfull stage,as used in this repoit the stage at which a stream first overflows its natural banks formed by floods with
1- to 3-year recurrence intervals.

Base dischargéfor peak discharge$ a discharge value, determined for selestations, above which peak discharge data
are published. The base discharge at each station is selectati@o average of about three peak flows per year will be pub
lished. (See also “Peak flow")

Base flowis sustained flow of a stream in the absence of divedff. It includes natural and human-induced streamflows.
Natural base flow is sustained largely by ground-water discharge.

Bedloadis material in transport that is supported primarily by the streambed. In this report, bedload is considered to consist
of particles in transit from the bed to an elevation equal to the top of the bedload sampler nozzle (ranging from Od2)to 0.5 f
that are retained in the bedload sampesample collected with a pressure-differential bedload sampler also may contain a
component of the suspended load.



WATER RESOURCES DATA - WISCONSIN, 2002 17

Bedload discharge(tons per day) is the rate of sediment moving as bedload, reported as dry weight, that passes through a
cross section in a given time. NOTE: Bedload discharge values in this report may include a component of the suspended-sed
ment discharge. A correction may be necessary when dorgphbe total sediment disalyge by summing the bedload dis-
charge and the suspended-sediment discharge. (See al$odtBetDry weight,” “Sedinent,” and “Suspended-sediment
discharge”)

Bed material is the sediment mixture of which a stream-bed, lake, pond, reservoir, or estuary bottom is composed. (See
also “Bedload” and “Sediment”)

Benthic organismsare the group of organisms inhabiting the bottom of an aquatic environment. They include a number of
types of organisms, such as bacteria, fungi, insect larvaeyamghs, snails, clams, and crayfish. They are useful as indicato
of water quality.

Biochemical oxygen demandBOD) is a measure of the quantity of dissolved oxygen, in milligrams per liter, necessary
for the decomposition of organic mattsr microorganisms, such as bacteria.

Biomassis the amount of living matter present at any giveretiexpressed as mass per unit area or volume of habitat.

Biomass pigment ratiois an indicator of the total proportion of periphyton that are autotrophic (plants). This is also called
the Autotrophic Index.

Blue-green algagCyanophytaare a group of phytoplankton organisms having a blue pigment, in addition to the green
pigment called chlorophyll. Blue-green algae often cause nuisance conditions in water. Concentrations are expressed as a nul
ber of cells per milliliter (cells/mL) of sample. (See also “Phytoplankton”)

Bottom material (See “Bed material”)

Bulk electrical conductivity is the combined electrical conductivity df material within a doughnut-shaped volume sur-
rounding an induction probe. Bulk conductivity is affectedifferent physical and chemical properties of the material
including the dissolved solids content of the pore water and lithology and porosity of the rock.

Cells/volumerefers to the number of cells of any organism that is counted by using a microscope and grid or counting cell.
Many planktonic organisms are multicelled and are counteddingao the number of contained cells per sample volume,
and are generally reported as cells or units per milliliter (mL) or liter (L).

Cells volume(biovolume) determination is one of several commothods used to estimate biomass of algae in aquatic
systems. Cell members of algae are frequently used in aguatiys as an indicator of algal production. However, cell num-
bers alone cannot represent true biomass because of cahldmll-size variation among the algal species. Cell volume

(mm3) is determined by obtaining critical cell measurements or cell dimensions (for example, length, width, height, or radius)
for 20 to 50 cells of each important species to obtain arage biovolume per cell. Cellssarategorized according to theo
respondence of their cellular shape torikarest geometric solid or combinations of simple solids (for example, spheres,
cones, or cylinders). Representative foraeulised to compute biovolume are as follows:

sphere 4/31° cone 1/3r’h  cylindermrh.
pi (1) is the ratio of the circumferencettee diameter of a circle; pi = 3.14159....

From cell volume, total algal biomass expressed as biovolum%me) is thus determined by multiplying the number of
cells of a given species by its average cell volama then summing these volumes for all species.

Cfs-day (See “Cubic foot per second-day”)

Channel bars as used in this report, are the lowest prontigeomorphic features higher than the channel bed.

Chemical oxygen demandCOD) is a measure of the chemically oxidizabkerial in the water and furnishes an approx-
imation of the amount of organic and reducing material pte$ée determined value may correlate with BOD or with car-
bonaceous organic pollution from sewage or industriateg [See also “Biochemical oxygen demand (BOD)"]

Clostridium perfringens (C. perfringens)s a spore-forming bacterium that is common in the feces of human and other
warmblooded animals. Clostridial spores are being used expealiyeas an indicator of pa&tcal contamination and pres-
ence of microorganisms that are resistant to distitdn and environmental seses. (See also “Bacteria”)

Coliphagesare viruses that infect and replicatecoliform bacteria. They are indicative of sewage contamination of water
and of the survival and transport of viruses in the environment

Color unit is produced by 1 milligram per liter of platinum in the form of the chloroplatinate ion. Color is expressed in
units of the platinum-cobalt scale.

Confined aquifer is a term used to describe an aquifer containing water between two relatively impermeable bound-aries.
The water level in a well tapping a confined aquifer stands abeviop of the confined aquifand can be higher or lower
than the water table that may be presetihématerial above it. In some cases, the water level can rise above the greund sur
face, yielding a flowing well.

Contentsis the volume of water in a reservoir or lake. Unkgberwise indicated, volume is computed on the basis of a
level pool and does not include bank storage.
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Continuous-record stationis a site where data are collected with sufficieeqiuency to define daily mean values and vari-
ations within a day.

Control designates a feature in the channel that physicdéigtafthe water-surface elevatiand thereby determines the
stage-discharge relation at the gage. This feature may betdatmrsof the channel, a bedrock outcrop, a gravel bar,tan ar
ficial structure, or a uniform cross section over a long reach of the channel.

Control structure, as used in this report, is a structure on a streazar@l that is used to regulate the flow or stage of the
stream or to prevent the intrusion of saltwater.

Cubic foot per second(CFS, f/s) is the rate of discharge representing a volume of 1 cubic foot passing a given point in 1
second. It is equivalent to approximately 7.48 gallons per second or approximately 449 gallons per minute, or 0.02832 cubic
meters per second. The term “second-foot” sometimes is usedysyously with “cubic foot per second” but is now obsolete.

Cubic foot per second-dayCFS-DAY, Cfs-day, [(ﬁ/s)/d]) is the volume of water represented by a flow of 1 cubic foot per
second for 24 hours. It is equivalent to 86,400 cubic feet, 1.98347 acre-feet, 646,317 gallons, or 2,446.6 cubic meters. The
daily mean discharges reported in the daily value data tables are numerically equal to the daily volumes in cfs-days, and the
totals also represent volumes in cfs-days.

Cubic foot per second per square mil¢gCFSM, (ft3/s)/mi2] is the average number of cubic feet of water flowing per sec-
ond from each square mile of area drained, assuming the sigiigtributed uniformly in time and area. (See also “Annual
runoff”)

Daily mean suspended-sediment concentratias the time-weighted concentration of suspended sediment passing a
stream cross section during a 24-hour day. (Seé'atiment” and “Suspendeskdiment concentration”)

Daily-record station is a site where data are collecteith sufficient frequency to develaprecord of one or more data val-
ues per day. The frequency of data collection can range from continuous recording to periodic sample or data collection on a
daily or near-daily basis.

Data collection platform (DCP) is an electronic instrumethiat collects, processes, and stores data from various sensors,
and transmits the data by satellite data relay, line-of-sight radio, and/or landline telemetry.

Data loggeris a microprocessor-based data acquisition systeigraEl specifically to acquire, process, and store data.

Data are usually downloaded from onsite data loggers for entry into office data systems.

Datum is a surface or point relative to which measuremeniteight and/or horiantal position are reported. A vertical
datum is a horizontal surface used as the zero point for measur@ihgage height, stage, or elevation; a horizontal dasum i
a reference for positions given in terms of latitude-longitG@date Plane coordinates, or UTM coordinates. (See also “Gage
datum,” “Land-surface datum,” “National Geodetic Vertical Datof 1929,” and “North American Vertical Datum of 1988”)

Diatoms are the unicellular or colonial alghaving a siliceous shell. Their concentrations are expressed as number of cells
per milliliter (cells/mL) of sample. (See also “Phytoplankton”)

Diel is of or pertaining to a 24-hour period of time; a regular daily cycle.

Discharge orflow, is the rate that matter passes through a crossmsetiostream channel or other water body per unit of
time. The term commonly refers to the volume of water (indlgdiinless otherwise stated, any sediment or other constituents
suspended or dissolved in the water) that passes a cross seetistream channel, canal, pipeline, etc., within a giveadper
of time (cubic feet per second). Discharge also can apply to the rate at which constituents, such as suspended sediment, bec
load, and dissolved or suspended chemicals, pass through a cross section, in which cases the quantity is expressed as the m
of constituent that passes the cross section in a given period of time (tons per day).

Dissolvedrefers to that material in a representative water sample that passes through a 0.45-micrometer membrane filter.
This is a convenient operational definition used by Federal and State agencies that collect water-quality data. Determinations
of “dissolved” constituent concentrations are made on sample water that has been filtered.

Dissolved oxygen(DO) is the molecular oxygen (oxygen gas) dissolved in water. The concentration in water is a function
of atmospheric pressure, temperature, and dissolved-solids tratioenof the water. The ability of water to retain oxygen
decreases with increasing temperaturdissolved-solids concentration. Photosysis and respiration by plants commonly
cause diurnal variations in dissolved-oxygen concentration in water from some streams.

Dissolved-solids concentrationin water is the quantity of dissolved material in a sample of water. It is determined either
analytically by the “residue-on-evaporation” method, or mathematically by totaling the concentrations of individual constitu-
ents reported in a comprehensive chemical analysis. Duriran#igtical determination, tHacarbonate (generally a major
dissolved component of water) is converted to carbonate. In the mathematical calculation, the bicarbonate value, in milligrams
per liter, is multiplied by 0.4926 to convert it to carbonate. Alternatively, alkalinity concentration (as mg/k)Ca@®e

converted to carbonate concentration by multiplying by 0.60.
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Diversity index (H) (Shannon indexys a numerical expression of evenness of distribution of aquatic organisms. The for-
mula for diversity index is:

wheren; is the number of individuals per taxonis the total number of individuals, asds the total number of taxa in the
sample of the community. Index values range from zero, when all the organisms in the sample are the same, to some positive
number, when some or all of theganisms in the sample are different.

Drainage areaof a stream at a specific locatiortligt area upstream from the locatiorasured in a horizontal plane, that
has a common outlet at the site for its surface runoff from pregpitdnat normally drains bgravity into a stream. Draiga
areagyiven herein include all closed basins, or noncoutirilyg areas, within the area unless otherwise specified.

Drainage basinis a part of the Earth’s surface that contains andgs system with a common outlet for its surface runoff.

(See “Drainage area”)

Dry massrefers to the mass of residue present after drying ovan at 105 xC, until the mass remains unchanged. This
mass represents the total organic matter, ash and sediment, in the sample. Dry-mass values are expressed in the same units
ash mass. (See also “Ash mass,” “Biomass,” and “Wet mass”)

Dry weight refers to the weight of animal tissue after it has been dried in an oven at 65 °C until a constant weight is
achieved. Dry weight represents total organic andyartic matter in the tissue. (See also “Wet weight”)

Embeddednesss the degree to which gravel-sized and larger particles are surrounded or enclosed by finer-sized patrticles.
(See also “Substrate embeddedness class”)

Enterococcus bacteriaare commonly found in the feces of humand atiher warmblooded animals. Although some
strains are ubiquitous and not related to fecal pollution, teepce of enterococci in wateran indication of fecal poltion
and the possible presence of enteric pathegénterococcus bacteria are those bacteagproduce pink to red colonies with
black or reddish-brown precipitate after incubation at 41 xC on mE agar (nutrient medium for bacterial growth) and subsequent
transfer to EIA medium. Enterococci incluBreptococcus feacalis, Streptococcus feacium, Streptococcus amtlitheir
variants. (See also “Bacteria”)

EPT Index is the total number of distinct taxa within the insect orders Ephemeroptera, Plecoptera, and Trichoptera. This
index summarizes the taxa richness within the aquatic insects that are generally considered pollution sensitive; the index usu
ally decreases with pollution.

Escherichia coli (E. coli) are bacteria present ihe intestine and feces of warmblooded anintalgoli are a member spe-
cies of the fecal coliform group of indicator bacteria. Inlt#imratory, they are defined tmse bacteria that produce wa¥l
or yellow-brown colonies on a filter pad saturated with urea substrate broth after primary culturing for 22 to 24 hours at 44.5
°C on mTEC medium (nutrient medium for bacterial growthgifboncentrations are expressed as humber of colonies per
100 mL of sample. (See also “Bacteria”)

Estimated (E) concentration values reportedvhen an analyte is detected and all criteria for a positive result are met. If
the concentration is less than the method detection limit (MDL), an ‘E’ code will be reported with the value. If the analyte is
gualitatively identified as present, but the quantitative determination is substantially more uncertain, the National Water Qua
ity Laboratory will identify the result with an ‘E’ code even though the measured value is greater than the MDL. A value
reported with an ‘E’ code should be used with caution. Whesmadyte is detected in a samptiee default reporting value is
the MDL preceded by a less than sign (<).

Euglenoids(Euglenophytaare a group of algae that are usually free-swimming and rarely creeping. They have the ability
to grow either photosynthetically in the light or heterotrophically in the dark. (See also “Phytoplankton”)

Extractable organic halides(EOX) are organic compounds that contain galobatoms such as chlorine. These organic
compounds are semivolatile and extractable by ethyl acetateafrairied streambed sediment. The ethyl acetate extract is
combusted, and the concentration is determined by microcoulometric determination of the halides formed. The concentration
is reported as micrograms of chlorine per gram of the dry weight of the streambed sediment.

Fecal coliform bacteriaare present in the intestines or feces of warngd#@danimals. They often are used as indicators of
the sanitary quality of the water. In the laboratory, they are defined as all organisms that produce blue colonies witisin 24 ho
when incubated at 44.5 xC plus or minus 0.2 xC on M-FC medium (nutrient medium for bacterial growth). Their concentrations
are expressed as number of colonies per 100 mL of sample. (See also “Bacteria”)

Fecal streptococcal bacteriare present in the intestines of warmbloodeiinals and are ubiquitous in the environment.
They are characterized as gram-positive, cbacteria that are capable of growtlbmain-heart infusion broth. In the labera
tory, they are defined as all the organisms that produce red or pink colonies within 48 hours at 35 xC plus or minukEO xC on
streptococcus medium (nutrient medium for bacterial growthgirdoncentrations are expressed as number of colonies per
100 mL of sample. (See also “Bacteria”)

Fire algae (Pyrrhophytg are free-swimming unicells characterized g pigment spot. (See also “Phytoplankton”)
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Flow-duration percentiles are values on a scale of 100 that indicageprcentage of time for which a flow is not
exceeded. For example, the 90th percentile of river flow is grimgteror equal to 90 percent of all recorded flow rates.

Gage datumis a horizontal surface used as a zero point for measuateshstage or gage height. This surface usually is
located slightly below the lowest point of the stream bottom such that the gage height is usually slightly greater th&n the max
mum depth of water. Because the gage datum itself is notwal phisical object, the datum usually is defined by specifying
the elevations of permanent reference marks such as bridgeegitsitand survey monuments, and the gage is set to agree with
the reference marks. Gage datum is a local datum that is maintained independently of any national geodetic datum. However
if the elevation of the gage datum relative to the national datum (North American Vertical Datum of 1988 or National Geodetic
Vertical Datum of 1929) has been determined, then the gagéngs can be converted to elevations above the national datum
by adding the elevation of tlgage datum to the gage reading.

Gage height(G.H.) is the water-surface elevation, in feet aboeegdige datum. If the water surface is below the gage
datum, the gage height is negative. Gage height often ignteechangeably with the more general term “stage,” although
gage height is more appropriate wheadis reference to a reading on a gage.

Gage valuesare values that are recorded, transmitted, and/or computed from a gaging station. Gage values typically are
collected at 5-, 15-, or 30-minute intervals.

Gaging stationis a site on a stream, canal, lake, or reservoir whetematic observations of stage, discharge, or other
hydrologic data are obtained.

Gas chromatography/flameionization detector (GC/FID) is a laboratory analytical method used as a screening technique
for semivolatile organic compounds that are extractable from water in methylene chloride.

Geomorphic channel units as used in this report, are fluvial geomorptéscriptors of channel shape and stream velocity.
Pools, riffles, and runs are types of geomorphic channel units considered for National Water-Quality Assessment (NAWQA)
Program habitat sampling.

Green algaehave chlorophyll pigments similar in color to those of higher green plants. Some forms produce algae mats or
floating “moss” in lakes. Their concentrations are expressed as number of cells per milliliter (cells/mL) of sample. (See also
“Phytoplankton”)

Habitat, as used in this report, includes all nonliving (phy3iaapects of the aquatic ecosystem, although living compo-
nents like aquatic macrophytes and riparian vegetation alssaadly included. Measurements of habitat are typically made
over a wider geographic scale than are measurements of species distribution.

Habitat quality index is the qualitative description (level 1) of instream habitat and riparian conditions surrounding the
reach sampled. Scores range from 0 to 100 percent with higher scores indicative of desirable habitat conditions fog.aquatic lif
Index only applicable to wadable streams.

Hardnessof water is a physical-chemical characteristic thatrmonly is recognized by thiacreased quantity of soap
required to produce lather. It is computed as the sum of eguigaf polyvalent cations (primarily calcium and magnesium)
and is expressed as the equivalent concentration of calcium carbonate;YCaCO

High tide is the maximum height reached by each rising tide.higie-high and low-high tides are the higher and lower of
the two high tides, respectively, of each tidal dgge NOAA web site:
http://www.co-ops.nos.noaa.gov/tideglos.html

Hilsenhoff’s Biotic Index (HBI) is an indicator of organic pollution that uses tolerance values to weight taxa abundances;
usually increases with pollution. It is calculated as follows:

HBI = sum &)
N

wheren is the number of individuals of each taxaris the tolerance value of each taxon, &nd the total number of
organisms in the sample.

Horizontal datum (See “Datum”)

Hydrologic index stationsreferred to in this report are continuous-reagaiding stations that have been selected as repre-
sentative of streamflow patterns for their respeatdggons. Station locations are shown on index maps.

Hydrologic unit is a geographic area representing part or all offacidrainage basin or distt hydrologic feature as
defined by the former Office of Water Data Coordinatiod delineated on the State Hydrologic Unit Maps by the USGS.
Each hydrologic unit is identified by an 8-digit number.

Inch (IN., in.), as used in this report, refers to the depth to which the drainage area would be covered with water if all of the
runoff for a given time period were uniformly distributed on it. (See also “Annual runoff”)

Instantaneous dischargeés the discharge at a particular instant of time. (See also “Discharge”)

Island, as used in this report, is a mid-channel bar that hrasgpent woody vegetation, is flooded once a year on average,
and remains stable except during large flood events.
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Laboratory reporting level (LRL) is generally equal to twice the yearly determined long-term method detection level (LT-
MDL). The LRL controls false negative error. The probability of falsely reporting a nondetection for a sample that contained
an analyte at a concentration equal to eatgr than the LRL is predicted to be less than or equal to 1 percent. The vh&ue of
LRL will be reported with a “less than” (<) remark code $amples in which the analyte was not detected. The National
Water Quality Laboratory (NWQL) collects quality-control data from selected analytical methods on a continuing basis to
determine LT-MDLs and to establish LRLs. These values are ueggdlannually on the basis of the most current quality-con-
trol data and, therefore, may change. [Note: In several previous NWQL documents (NWQL Technical Memorandum 98.07,
1998), the LRL was called the nondetection value or NDV—a term that is no longer used.]

Land-surface datum (Isd) is a datum plane that is approximateliaat surface at each ground-water observation well.

Latent heat flux (often used interchangeably with latent heat-flux dgh&tthe amount of heanergy that converts water
from liquid to vapor (evaporation) or from vapor to liquid (condensation) across a specified cross-sectional area per unit time
Usually expressed in watts per square meter.

Light-attenuation coefficient, also known as the extinction coefficientaisneasure of water clarity. Light is attenuated
according to the Lambert-Beer equation:

wherel is the source light intensityjs the light intensity at length (in meters) from the source, | is the light-attenuation
coefficient, ance is the base of the natural logarithm eTlilght-attenuation coefficient is defined as

Lipid is any one of a family of compounds that are insolubleater and that make up one of the principal components of
living cells. Lipids include fats, oils, waxes, and steroids. Mamyironmental contaminants sugé organochlorine pesticides
are lipophilic.

Long-term method detection leve(LT-MDL) is a detection level derived by determining the standard deviation of a mini-
mum of 24 method detection limit (MDL) spike sample measurements over an extended period of time. LT-MDL data are col-
lected on a continuous basis to assesstgegear variations in the LT-MDL. The LMDL controls false positive error. The
chance of falsely reporting a amentration at or greater tharethT-MDL for a sample that did not contain the analyte is pre-
dicted to be less than or equal to 1 percent.

Low tide is the minimum height reached by each falling tide. The high-low and low-low tides are the higher and lower of
the two low tides, respectively, of each tidal dage NOAA web site:
http://www.co-ops.nos.noaa.gov/tideglos.html

Macrophytes are the macroscopic plants in the aquatic envirohriié® most common macrophytes are the rooted vascu-
lar plants that usually are arranged in zones in aquatic ecosystems and restricted in the area by the extent of illumination
through the water and sediment deposition along the shoreline.

Mean concentration of suspended sedimeriDaily mean suspended-sediment@amtration) is the time-weighted con-
centration of suspended sediment passing a stream cross skotng a given time period. (See also “Daily mean suspended-
sediment concentration” and “Sended-sediment concentration”)

Mean discharge(MEAN) is the arithmetic mean of individual daityean discharges duringspecific period. (See also
“Discharge”)

Mean high or low tide is the average of all high or low tides, respectively, over a specific period.

Mean sea levels a local tidal datum. It is the arithmetic mean of hourly heights observed over the National Tidal Datum
Epoch. Shorter series are specified in the name; for exampighl;nmean sea level and yearly mean sea level. In order that
they may be recovered when needed, slatbms are referenced to fixed points known as benchmarks. (See also “Datum”)

Measuring point (MP) is an arbitrary permanent reference pointnfaghich the distance to water surface in a well is mea-
sured to obtain water level.

Membrane filter is a thin microporous material of specific pore sizedu® filter bacteria, algae, and other very small par-
ticles from water.

Metamorphic stagerefers to the stage of development that an orgaeidnbits during its transformation from an imma-
ture form to an adult form. This developmental process dgistaost insects, and the degaifference from the immature
stage to the adult form varies from relatively slight to prorced, with many intermediates. Examples of metamorphic stages
of insects are egg-larva-adult or egg-nymph-adult.

Method detection limit (MDL) is the minimum concentration of a substarthat can be measured and reported with 99-
percent confidence that the analyte concéiotnas greater than zero. It is determirieain the analysis of a sample in agjiv
matrix containing the analyte. At the MDL a®@ntration, the risk of a false positive is predicted to be less than or equal to
percent.

Methylene blue active substance@MBAS) are apparent detergents. The determination depends on the formation of a blue
color when methylene blue dye reacts vayimthetic anionic detergent compounds.
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Micrograms per gram (UG/G, mg/g) is a unit expressing the conceidreof a chemical constituent as the mass (micro-
grams) of the element per unit asagram) of material analyzed.

Micrograms per kilogram (UG/KG, mg/kg) is a unit expressing the centration of a chemicabnstituent as the mass
(micrograms) of the constituent per unit mass (kilogram) ofrtaeerial analyzed. One microgram per kilogram is equivalent
to 1 part per billion.

Micrograms per liter (UG/L, mg/L) is a unit expressing the concentration of chemical constituents in water as mass
(micrograms) of constituent per unit volume (liter) of water. One thousand micrograms per liter is equivalent to 1 milligram
per liter. One microgram per liter is equivalent to 1 part per billion.

Microsiemens per centimetelUS/CM, mS/cm) is a unit expressing the amafrelectrical conductivity of a solution as
measured between opposite faces of a centimeter cube of salui@pecified temperaturee8iens is the International Sys-
tem of Units nomenclature. It is synonymous with mhos and is the reciprocal of resistance in ohms.

Milligrams per liter (MG/L, mg/L) is a unit for expressing the concetitma of chemical constituents in water as the mass
(milligrams) of constituent per unit volume (liter) of water. Concentration of suspended sediment also is expressed in milli-
grams per liter and is based on the mass of dry sediment per liter of water-sediment mixture.

Minimum reporting level (MRL) is the smallest measured concentration of a constituent that may be reliably reported by
using a given analytical method.

Miscellaneous sitemiscellaneous station, or miscellaneous sampliegsia site where streamflow, sediment, and/or
water-quality data or water-quality or sediment samples are collected once, or more often on a random or discontinuous basi
to provide better areal coverage for defining hydrologic and water-quality conditions over a broad area in a river basin.

Most probable number (MPN) is an index of the number of coliforradieria that, more probably than any other number,
would give the results shown by the laboratory examination; it is not an actual enumeration. MPN is determined from the dis-
tribution of gas-positive cultures among multiple inoculated tubes.

Multiple-plate samplers are artificial substrates of known surface area used for obtaining benthic invertebrate samples.
They consist of a series of spaced, hardboard plates on an eyebolt.

Nanograms per liter (NG/L, ng/L) is a unit expressing the concentration of chemical constituents in solution as mass (nan-
ograms) of solute per unit volume (liter) of water. One million nanograms per liter is equivalent to 1 milligram per liter.

National Geodetic Vertical Datum of 1929NGVD of 1929) is dixed reference adopted as a standard geodetic datum
elevations determined by leveling. It was formerly called 1Smeel Datum of 1929” or “mean sea level.” Although the datum
was derived from theneansea level at 26 tide statigrisdoes not necessarily represent lao&lan sea level at any particular
place.See NOAA web site: http://www.ngs.noaa.gov/fag.shtml#WhatvD29@B88North American Vertical Datum of
1988")

Natural substrate refers to any naturally occurring immersed wpreersed solid surface, such as a rock or tree, upon
which an organism lives. (See also “Substrate”)

Nekton are the consumers in the aquatic environment and coftsge free-swimming organisms that are capable of sus-
tained, directed mobility.

Nephelometric turbidity unit (NTU) is the measurement for reporting turbydhat is based on use of a standard suspen-
sion of formazin. Turbidity measured in NTU uses nephelometdthods that depend on passing specific light of a specific
wavelength through the sample.

North American Vertical Datum of 1988 (NAVD 1988) is a fixed reference adopted as the official civilian vertical datum
for elevations determined by Federal surveying and mapping activities in the United States. This datum was established in
1991 by minimum-constraint adjustment of the Canaditexican, andJnited States first-order terrestrial leveling networks.

Openorscreened intervalis the length of unscreened opening or of well screen through which water enters a well, in feet
below land surface.

Organic carbon (OC) is a measure of organic matter present in aqueous solution, suspension, or bottom sediment. May be
reported as dissolved organic carbon (DOC), particulate organic carbon (POC), or total organic carbon (TOC).

Organic massor volatile massof a living substance is the difference between the dry mass and ash mass and represents the
actual mass of the living matter. Organic mass is expresskd game units as for ash mass and dry mass. (See also “Ash
mass,” “Biomass,” and “Dry mass”)

Organism count/arearefers to the number of organisms collected anonemated in a sample aadjusted to the number
per area habitat, usually square mete?r)(mcre, or hectare. Periphyton, benthigamisms, and macrophytes are expressed in
these terms.

Organism count/volumerefers to the number of organisms collectede@mgmerated in a sample and adjusted to the num-
ber per sample volume, usually milliliter (mL) or liter (L). Numbers of planktonic organisms can be expressed in these terms.

Organochlorine compoundsare any chemicals that contain carbon emidrine. Organochlorine compounds that are
important in investigations of water, sediment, and biological quality include certain pesticides and industrial compounds.

Parameter codeis a 5-digit number used in the USGS compaeatidata system, National Water Information System
(NWIS), to uniquely identify a specific constituent or property.
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Partial-record station is a site where discrete measurements of one or more hydrologic parameters are obtained over a
period of time without continuous data being recorded or atesp A common example is a crest-stage gage partial-record
station at which only peak stages and flows are recorded.

Particle sizeis the diameter, in millimeters (mm), of a particle determined by sieve or sedimentation methods. The sedi-
mentation method utilizes the principle of Stokes law to calewediment particle sizes. Sedimentation methods (pipet, bot-
tom-withdrawal tube, visual-accumulation tube, sedigraph) déterfall diameter of partickin either distilled water
(chemically dispersed) or in native water (the river water at the time and point of sampling).

Particle-size classificationas used in this report, agrees withrd@mmendation made by the American Geophysical
Union Subcommittee on Sediment Terminology. The classification is as follows:

Classification Size (mm) Method of analysis
Clay >0.00024 - 0.004 Sedimentation

Silt >0.004 - 0.062 Sedimentation

Sand >0.062 - 2.0 Sedimentation/sieve
Gravel >2.0-64.0 Sieve

Cobble >64 - 256 Manual measurement
Boulder >256 Manual measurement

The particle-size distributions given in this report are not necessarily representative of all particles in transpagamthe st
For the sedimentation method, most of the organic matter is/eginand the sample is subjected to mechanical and chemical
dispersion before analysis in distilled water. Chemical dispersion is not used for native water analysis.

Peak flow (peak stage)s an instantaneous local maximum value incivetinuous time series of streamflows or stages,
preceded by a period of increasing values and followed by edpefridecreasing values. Sevavabk values ordinarily occur
in a year. The maximum peak value ineayis called the annual peak; peaks Iatlian the annual peak are called secondary
peaks. Occasionally, the annual peak maybedhe maximum value for the yearsunch cases, the maximum value occurs at
midnight at the beginning or end of the year, on the recessiondr rise toward a higher peak in the adjoining year. Ifeslu
are recorded at a discrete series of tintes peak recorded value may be takearagpproximation of the true peak, which
may occur between the recording instantthdfvalues are recorded with finite psdon, a sequence of equal recorded values
may occur at the peak; this case, the first value is taken as the peak.

Percent compositionor percent of total is a unit for expressing the ratio of a particular part of a sample or population to
the total sample or population, in terms of types, humbers, weight, mass, or volume.

Percent shadingis a measure of the amount of sunlight potentighching the stream. A clinater is used to measure
left and right bank canopy angles. These values are added together, divided by 180, and multiplied by 100 to compute percen
age of shade.

Periodic-record stationis a site where stage, discharge, sediment, idagrphysical, or other hydrologic measurements
are made one or more times during a year batfequency insufficient to develop a daily record.

Periphyton is the assemblage of microorganisms attachedddivang upon submerged solid surfaces. Although primarily
consisting of algae, they also include bacteria, fungi, profoatiters, and other small organisms. Periphyton are useful in
cators of water quality.

Pesticidesare chemical compounds used to control undesirabnams. Major categories of pesticides include insecti-
cides, miticides, fungicides, herbicides, and rodenticides.

pH of water is the negative logarithm of the hydrogen-ion activity. Solutions with pH less than 7.0 standard units are termed
“acidic,” and solutions with a pH greater than 7.0 are termedcb&olutions with a pH of 7.0 are neutral. The presence and
concentration of many dissolved chemical constituents foundter are affected, in part, by the hydrogen-ion activity of
water. Biological processes including growth, distribution of organisms, and toxicity of the water to organisms also are
affected, in part, by the hydrogen-ion activity of water.

Phytoplankton is the plant part of the plankton. They are usuallgrasicopic, and their movement is subject to the water
currents. Phytoplankton growth is dependgydn solar radiation and nutrient substanBegsause they are able to incorporate
as well as release materials to the surrounding water, the phytoplankton have a profound effect upon the quality of the water.
They are the primary food producers in the aquatic envieomignd commonly are known as algae. (See also “Plankton”)

Picocurie (PC, pCi) is one trillionth (1 x Ibz) of the amount of radioactive nuclide represented by a curie (Ci). A curie is
the quantity of radioactive nuclide that yields 3.7 X*radioactive disintegrations per second (dps). A picocurie yields 0.037
dps, or 2.22 dpm (disintegrations per minute).

Plankton is the community of suspended, floating, or weakly swimming organisms that live in the open water of lakes and
rivers. Concentrations are expressed as a number of cells per milliliter (cells/mL) of sample.

Polychlorinated biphenyls (PCBSs) are industrial chemicals that are miexsuof chlorinated biphenyl compounds having
various percentages of chlorine. They are simmilastructure to organochlorine insecticides.
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Polychlorinated naphthaleneg(PCNs) are industrial chemicals that are migs of chlorinated naphthalene compounds.

They have properties and applications similar to polychlorinated biphenyls (PCBs) and have been identified in commercial
PCB preparations.

Pool, as used in this report, is a small part of a stream reach with little velocity, commonly with water deeper than surround-
ing areas.

Primary productivity is a measure of the rate at which new organic matter is formed and accumulated through photo-syn-
thetic and chemosynthetic activity of producer organisms (chiefly, green plants). The rate of primary production is estimated
by measuring the amount of oxygen released (oxygen method) or the amount of carbon assimilated (carbon method) by the
plants.

Primary productivity (carbon method) is expressed as milligrams of carkmerareaperunit time [mg C/(m?/time)] for
periphyton and macrophytes or per voluime C/(n/time)] for phytoplankton. The carbon method defines the amount of carbon
dioxide consumed as measured by radioactive carbon (carbofk&4arbon-14 method is of greater sensitivity than the oxy-
gen light and dark bottle method and is preferred for use with unenriched water samples. Unit time may be either the hour or
day, depending on the incubation period. (See also “Primary productivity”)

Primary productivity (oxygen method) is expressed as milligrams of oxygen per area per unit time [m92m11(1m)] for
periphyton and macrophytes or per volujme O/(n?/time)] for phytoplankton. The oxygen method defines production and
respiration rates as estimated from changes in the measured dissolved-oxygen concentration. The oxygen light and dark bottl
method is preferred if the rate of primary production is sufiicier accurate measurements to be made within 24 hours. Unit
time may be either the hour or day, depending on the incubation period. (See also “Primary productivity”)

Radioisotopesare isotopic forms of elements that exhibit radioactivitgtopes are varieties of a chemical element that dif-
fer in atomic weight but are very neadijke in chemical properties. The diffemmnarises because the atoms of the isotopic
forms of an element differ in the number of neutrons in théenacfor example, ordinary chlorine is a mixture of isotopes
having atomic weights of 35 and 37, and the natural mixture has an atomic weight of about 35.453. Many of the elements sim
ilarly exist as mixtures of isotopes, and a great many new isotopes have been produced in the operation of nuclear devices sut
as the cyclotron. There are 275 isotopes of the 81 stateents, in addition to moreah 800 radioactive isotopes.

Reach as used in this report, is a length of stream thatdserhto represent a uniform set of physical, chemical, and bio-
logical conditions within a segment. It is the principal smgpunit for collecting physicalbhemical, and biological data.

Recoverable from bed(bottom) material is the amount of a given constituent that is in solution after a representative sam-
ple of bottom material has been digested by a method (usually using an acid or mixture of acids) that results in dissolution of
readily soluble substances. Complete dissolution of all bottom material is not achieved by the digestion treatment and thus the
determination represents less than the total amount (that is, less than 95 percent) of the constituent in the sampée. To achiev
comparability of analytical data, equivalent digestion procedures would be required of all laboratories performing such analy-
ses because different digestion procedures are likelytupe different analytical relks. (See also “Bed material”)

Recurrence interval, also referred to as return period, is the avetiage, usually expressed yrears, between occurrences
of hydrologic events of a specified type (such as exceedances of a specified high flow or nonexceedance of a specified low
flow). The terms “return period” and “recurrence interval’ra imply regular cyclic occurrence. The actual times between
occurrences vary randomly, with mosttloé times being less than the averageafelv being substantially greater than the
average. For example, the 100-year floadthésflow rate that is exceeded by timmaal maximum peak flow at intervals whose
average length is 100 years (that is, once in 100 years, aygayealmost two-thirds of all exceedances of the 100-yeat floo
occur less than 100 years after the previous exceedanceghafi@ss than 70 years aftee forevious exceedance, and about
one-eighth occur more than 200 years after the preexesedance. Similarly, the 7-day, 10-year low flow (@ the flow
rate below which the annual minimum 7-day-mean flow dipstatvals whose average length is 10 years (that is, once in
10years, on average); almost twardls of the nonexceedances of the;dQccur less than 10 years after the previous nonex-
ceedance, half occur less than 7 years after, and about one-@ightimore than 20 years after the previous nonexceedance.
The recurrence interval for annual events is the reciprocal of the annual probability of occurrence. Thus, the 100-ya=ar flood h
a l-percent chance of being exceeded by the maximum peak fiow irear, and there is a 18¢pent chance iany year that
the annual minimum 7-day-mean flow will be less than thg,7Q

Replicate samplesare a group of samples collected in a manner sathhé samples are thought to be essentially identical
in composition.

Return period (See “Recurrence interval”)

Riffle, as used in this report, is a shallow part of the stream where water flows swiftly over completely or partially sub-
merged obstructions to produce surface agitation.

River mileageis the curvilinear distance, in miles, measured upstream from the mouth along the meandering path of a
stream channel in accordance with Bulletin No. 14 (October 1868 Water Resources Council and typically is used to
denote location along a river.

Run, as used in this report, is a relatively shallow part of a stream with moderate velocity and little or no surface turbulence.
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Runoff is the quantity of water that is discharged (“runs off”) from a drainage basin during a given time period. Runoff data
may be presented as volumes in acre-feet, as mean dischargag pédrainage area in cubic feet per second per square
mile, or as depths of water on the drainage basin in inches. (See also “Annual runoff”)

Sea levelas used in this report, refers to one of the two commonly used national vertical datums (NGVD 1929 or NAVD
1988). See separate entries for definitions of these datums.

Sedimentis solid material that originates mostly from disintegrated rocks; when transported by, suspended in, or deposited
from water, it is referred to as “fluvial sediment.” Sedimientudes chemical and biochezal precipitates and decomposed
organic material, such as humus. The quantity, characteristics, and cause of the occurrence of sediment in streams are affect
by environmental and land-use factors. Some major faateropography, soil characteristics, land cover, and depth and
intensity of pre-cipitation.

Sensible heat flux(often used interchangeably with latent sendiiglat-flux density) is the amount of heat energy that
moves by turbulent transport through theagiross a specified cross-sectional areaipi time and goes to heating (coolng
the air. Usually expressed in watts per square meter.

Seven-day, 10-year low flow7Q,g) is the discharge below which the annual 7-day minimum flow falls in 1 year out of 10
on the long-term average. The recurrence interval of thg i8QO0 years; the chance that the annual 7-day minimum flow will
be less than the 7@is 10 percent in any given year. (See alsorfal 7-day minimum” and “Recurrence interval”)

Shelves as used in this report, are streambank features emgendarly horizontally from the flood plain to the lower limit
of persistent woody vegetation.

Sodium adsorption ratio (SAR) is the expression of relative activity of sodium ions in exchange reactions within soil and
is an index of sodium or alkali hazard to the soil. Sodium hazavdter is an index that can be used to evaluate the $itytabi
of water for irrigating crops.

Soil heat flux (often used interchangeably with soil heat-flux dens#tyhe amount of heat energy that moves by conduc-
tion across a specified cross-sectional aresoibfper unit time and goes to heating (or cooling) the soil. Usually expriessed
watts per square meter.

Soil-water contentis the water lost from the soil upon drying to constant mass at 105 xC; expressed either as mass of water
per unit mass of dry soil or as the volume of water per unit bulk volume of soil.

Specific electrical conductance (conductivity)s a measure of the capacity of wgtarother media) to conduct an electri-
cal current. It is expressed in microsiemens per centime2&r e€. Specific electrical conductance is a function of thestype
and quantity of dissolved substances in water and can be used for approximating the dissolved-solids content of the water.
Commonly, the concentration of dissolved solids (in milligrams per liter) is from 55 to 75percent of the specific conductance
(in microsiemens). This relation is not constant from stream to stream, and it may vary in the same source with changes in the
composition of the water.

Stable isotope ratio(per MIL) is a unit expressing the ratio of theialance of two radioactive isotopes. Isotope ratios are
used in hydrologic studies to determine the age or source ofispeter, to evaluate mixing of different water, as anaid i
determining reaction rates, and other chemical or hydrologic processes.

Stage(See “Gage height”)

Stage-discharge relatioris the relation between the water-surface elevatesmed stage (gage height), and the volume of
water flowing in a channel per unit time.

Streamflow is the discharge that occurs in dumal channel. Although the term “disaige” can be applied to the flow of a
canal, the word “streamflow” uniquely describes the dischiargesurface stream course. The term “streamflow” is more gen-
eral than “runoff” as streamflow may be applied to dischavgether or not it is affected by diversion or regulation.

Substrateis the physical surface upon which an organism lives.

Substrate embeddedness clags a visual estimate of riffle streambed substrate larger than gravel that is surrounded or
covered by fine sediment (<2mm, sand or finer). Below are the class categories expressed as the percentage covered by fine
sediment:

0 no gravel or larger substrate 3 26-50 percent

1 > 75 percent 4 5-25 percent

2 51-75 percent 5 <5 percent

Surface area of a lakas that area (acres) encompassed by the boundary of the lake as shown on USGS topographic maps,
or other available maps or photographs. Because surface arga<hath lake stage, surface areas listed in this reportrepre
sent those determined for the stage atithe the maps or photographs were obtained.

Surficial bed material is the upper surface (0.1 to 0.2 foot) of the betknsd that is sampled using U.S. Series Bed-Mate-
rial Samplers.

Suspendedas used in tables of chemical analyses) refers tanttmeint (concentration) of undissolved material in a water-
sediment mixture. It is defined operationally as the material retained on a 0.45-micrometer filter.

Suspended, recoverablés the amount of a given constituent that is in solution after the part of a representative suspended
water-sedimensample that is retained on a 0.45-micrometer membrane filter has been digested by a method (usually using a
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dilute acid solution) that results in dissolution of only readily soluble substances. Complete dissolution of all thegparticula
matter is not achieved by the digestion treatment, and thus the determination represents something less than the “total” amou
(that is, less than 95 percent) of the constituent present in the sample. To achieve comparability of analytical data, equivalen
digestion procedures are required of all laboratories perforsoiciy analyses because different digestion procedures aye likel

to produce different analytical results.tBeninations of “suspended, recoverable” constituents are made either by directly
analyzing the suspended mate-rial collected on the filter or, more commonly, by difference, on the basis of determinations of
(1) dissolved and (2) total recoverable concentrations of the constituent. (See also “Suspended”)

Suspended sedimenis the sediment maintained in suspension by the upward components of turbulent currents or that
exists in suspension as a colloid. (See also “Sediment”)

Suspended-sediment concentratiois the velocity-weighted concentration of suspended sediment in the sampled zone
(from the water surface to a point approximately 0.3 foot above the bed) expressed as milligrams of dry sediment per liter of
water-sediment mixture (mg/L). The analytitathnique uses the mass of all of skdiment and the net weight of the water-
sediment mixture in a sample to compute the suspended-sediomeentration. (See alsoédment” and “Suspended sedi-
ment”)

Suspended-sediment discharg@ons/d) is the rate of sediment transport, as measured by dry mass or toaimpasses

a cross section in a given time. It is calculated in units of tons per day as follows: concentration (mg/L) x dis%;wge (ft
0.0027. (See also “Sediment,” “Suspendedreedt,” and “Suspended-sediment concentration”)

Suspended-sediment loads a general term that refers to a given characteristic of the material in suspension that passes a
point during a specified period of time. The term needs wubéfied, such as “annual suspended-sediment load” or “sand-
size suspended-sediment load,” and so on. It is hot synonymous with either suspended-sediment discharge or concentration.
(See also “Sediment”)

Suspended, totals the total amount of a given constituent in the part of a water-sediment sample that is retained on a 0.45-
micrometer membrane filter. This term is used only whemtiadytical procedure assures measurement of at least 95 percent
of the constituent determined. Knowledgelad expected form of the mstituent in the sample, as well as the analytical meth-
odology used, is required to determine when the results should be reported as “suspended, total.” Determinations of “sus-
pended, total” constituents are made either by directly analyzing portions of the suspended material collected on,the filter or
more commonly, by difference, on the basis of determinations of (1) dissolved and (2) total concentrations of the constituent.
(See also “Suspended”)

Suspended solids, total residue at 105 °C concentratigsthe concentration of inorganic and organic material retained on
a filter, expressed as milligrams of dry material per liter of water (mg/L). An aliquot of the sample is used for this analysis

Synoptic studiesare short-term investigations of specific water-quality conditions during selected seasonal or hydro-logic
periods to provide improved spatial resolution for critical water-quality conditions. For the period and conditions sampled,
they assess the spatial distribution of selected water-quality conditions in relation to causative factors, such asdand use an
contaminant sources.

Taxa (Species) richnesis the number of species (taxa) present in a defined area or sampling unit.

Taxonomy is the division of biology concerned with the classification and naming of organisms. The classification of
organisms is based upon a hierarchial scheme beginning with Kingdom and ending with Species at the base. The higher the
classification level, the fewer features the organisms hawenmmon. For example, the taxonomy of a particular mayfly,
Hexagenia limbatais the following:

Kingdom Animal

Phylum Arthropoda

Class Insecta

Order. Ephemeroptera
Family: Ephemeridae
Genus Hexagenia
Species Hexagenia limbata

Thalweg is the line formed by connecting points of minimstreambed elevation (deepest part of the channel).

Thermograph is an instrument that continuously records variat@frtemperature on a chart. &more general term “tem-
perature recorder” is used in the tableatgtions and refers to any instrumerdtthecords temperature whether on a claart,
tape, or any other medium.

Time-weighted averages computed by multiplying the number of days in the sampling period by the concentrations of
individual constituents for the corresponding period and dividing the sum of the products by the total number of days. A time-
weighted average represents the composition of water resulting from the mixing of flow proportionally to the duration of the
concentration.

Tons per acre-foot(T/acre-ft)is the dry mass (tons) of a constituent per unit volume (acre-foot) of water. It is computed by
multiplying the concentration of the constituent, in milligrams per liter, by 0.00136.
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Tons per day(T/DAY, tons/d) is a common chemical or sediment dischargeltiistthe quantity of a substance in solu-
tion, in suspension, or as bedload that passes a stream section during a 24-holripexipdvalent to 2,000 pounds per day,
or 0.9072 metric tons per day.

Total is the amount of a given constituent in a representative whole-water (unfiltered) sample, regardless of the constituent’s
physical or chemical form. This term isagsonly when the angical procedure assures measurement of at least 95 percent of
the constituent present in both the dissolved and suspended phases of the sample. A knowledge of the expected form of the
constituent in the sample, as well asdhelytical methodology used, is required to judge when the results should be reported
as “total.” (Note that the worttotal” does double duty here, indicating bothttthe sample consists of a water-suspendgd se
iment mixture and that the analytical method determined at least 95 percent of the constituent in the sample.)

Total coliform bacteria are a particular group of bacteria that are wsethdicators of possible sewage pollution. This
group includes coliforms that inhabit the intestine of warmddalanimals and those that ibitssoils. They are characterized
as aerobic or facultative anaerobic, gram-negative, nonsponinfprrod-shaped bacteria tatment lactose with gas forma-
tion within 48 hours at 35 xC. In the laboratory, these bacaeeiaefined as all the organisms that produce colonies with a
golden-green metallic sheen within 24 hours when incubated at 35 XC plus or minus 1.0 xC on M-Endo medium (nutrient
medium for bacterial growth). Their concentrations are expressed as humber of colonies per 100 milliliters of sample. (See
also “Bacteria”)

Total dischargeis the quantity of a given constituent, measured as dry mass or volume, that passes a stream cross section
per unit of time. When referring to constituents other than water, this term needs to be qualified, such as “total sediment dis
charge,” “total chloride discharge,” and so on.

Total in bottom material is the amount of a given constituent in a representative sample of bottom material. This term is
used only when the analytical procedure assures measurement of at least 95 percent of the constituent determined. A knowil-
edge of the expected form of the congittin the sample, as well as the anabjtmethodology used, is required to judge
when the results should be remattas “total in bottom material.”

Total length (fish) is the straight-line distance from the anterior point of a fish specimen’s snout, with the mouth closed, to
the posterior end of the caudal (tail) fin, witte lobes of the caudal fin squeezed together.

Total load refers to all of a constituent in transport. When referring to sediment, it includes suspended load plus bed load.

Total organism countis the number of organisms collected and enureératany particular sample. (See also “Organism
count/volume”)

Total recoverableis the amount of a given constituent in a whole-water sample after a sample has been digested by a
method (usually using a dilute acid solution) that results in dissolution of only readily soluble substances. Complete dissolu-
tion of all particulate matter is not achieved by the digestion treatment, and thus the determination represents something less
than the “total” amount (that is, less than 95 percent) of the constituent present in the dissolved and suspended phases of th
sample. To achieve comparability of analytical data for whole-water samples, equivalent digestion procedures are required of
all laboratories performing such analyses because differgesgttbn procedures may produwdiferent analytical results.

Total sediment dischargeis the mass of suspended-sediment plus bedtlaasport, measured as dry weight, that passes a
cross section in a given time. It is a rate and is reportemhagper day. (See also “Bedload,” “Bedload discharge,” “Sedijimen
“Suspended sediment,” and “Qended-sediment concentration”)

Total sediment loador total load is the sediment in transport as bedload and suspended-sediment load. The term may be
qualified, such as “annual suspended-sediment load” or “sizedsuspended-sediment load,” and so on. It differs from total
sediment discharge in that load refers to the material, whereas discharge refers to the quantity of material, expressed in unit
mass per unit time. (See also “Sediment,” ‘{amled-sediment load,” and “Total load”)

Transect, as used in this report, is a line across a streamnudigoar to the flow and alonghich measurements are taken,
so that morphological and flow characteristics along thedieedescribed from bank to bank. Unlike a cross section, no
attempt is made to determine known elevation points along the line.

Turbidity is the reduction in the transparency of a solutiomtduthe presence of suspended and some dissolved sub-
stances. The measurement technique records the collective pptjpaities of the solution that cause light to be scatteregd a
attenuated rather than transmitted in straight lines; the higher the intensity of scattered or attenuated light, theviigleer the
of the turbidity. Turbidity is expressed in nephelometric turbidity units (NTU). Depending on the method used, the turbidity
units as NTU can be defined as the intensity of light of a specified wavelength scattered or attenuated by suspended particles
absorbed at a method specified angle, usually 90 degreeghiquath of the incident light. Currently approved methods for
the measurement of turbidity the USGS include those that conform to U.S. EPA Method 180.1, ASTM D1889-00, and ISO
7027. Measurements of turbidity by thefiferent methods and different instrumeats unlikely to yield equivalent values.

Ultraviolet (UV) absorbance (absorption)at 254 or 280 nanometers is a meastithe aggregate concentration of the
mixture of UV absorbing organic materialssiblved in the analyzed water, such as lignin, tannin, humic substances, and var-
ious aromatic compounds. UV absorbance (absorption) abr2B30 nanometers is measured in UV absorption units per cen-
timeter of pathlength of UV light through a sample.
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Unconfined aquifer is an aquifer whose upper surface is a water table free to fluctuate under atmospheric pressure. (See
“Water-table aquifer”)

Vertical datum (See “Datum”)

Volatile organic compounds(VOCSs) are organic compounds that can be isolated from the water phase of a sample by
purging the water sample with inert gas, such as heliumsw@skquently analyzed by gdgomatography. Many VOCs are
human-made chemicals that are used and produced in théactanel of paints, adhesives, petroleum products, pharmaceuti-
cals, and refrigerants. They are often components of fudlgnss, hydraulic fluids, pairthinners, and dry cleaning agents
commonly used in urban settings. VOC contamination of drgikiater supplies is a humaedith concern because many are
toxic and are known or suspected human carcinogens.

Water table is that surface in a ground-water body at which the water pressure is equal to the atmospheric pressure.

Water-table aquifer is an unconfined aquifer within which the water table is found.

Water year in USGS reports dealing with surface-water suppthés12-month period October 1 through September 30.

The water year is designated by the calendar year in whéctdé and which includes 9 of the 12 months. Thus, the year end-
ing September 30, 2002, is called the “2002 water year.”

WDR is used as an abbreviation for “Water-Data ReporthénREVISED RECORDS paragraph to refer to State annual
hydrologic-data reports. (WRD was used as an abbreviatichMviter-Resources Data” in reports published prior to 1976.)

Weighted averages used in this report to indicate discharge-weighted average. It is computed by multiplying the discharge
for a sampling period by the concentrations of individual constituents for the corresponding period and dividing the sum of the
products by the sum of the discharges. A discharge-weiglitgdge approximates the composition of water that would be
found in a reservoir containing all the water passing a given location during the water year after thorough mixing in the reser
voir.

Wet massis the mass of living matter plus contained water. (See also “Biomass” and “Dry mass”)

Wet weight refers to the weight of animal tissue or other sutzgtancluding its contained we. (See also “Dry weight”)

WSP is used as an acronym for “Water-Supply Paper” in reference to previously published reports.

Zooplankton is the animal part of the plankton. Zooplanktonceable of extensive movements within the water column
and often are large enough to be seen with the unaided@ygankton are secondary consumers feeding upon bacteria, phy-
toplankton, and detritus. Because theytheegrazers in the aquaticvmonment, the zooplanktoner vital part of the aqgtia
food web. The zooplankton community is dominated by small crustaceans and rotifers. (See also “Plankton”)
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TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS OF THE U.S. GEOLOGICAL SURVEY

The USGS publishes a series of manuals titled the “TechniqW&atef-Resources Investigations” that describe proceduretaforipg
and conducting specialized work in water-resources investigations. The material in these manuals is grouped under mhgadinggect
called books and is further divided into sections and chapters. For example, section A of book 3 (Applications of Hydreaitisgpsurface
water. Each chapter then is limited to a narrow field of the section subject matter. This publication format permity fiereéilievision or
printing is required.

Manuals in the Techniques of Water-Resources Investigatieeries, which are listed below, are available online at
http://water.usgs.gov/pubs/twri/. Printed copies are availablsde from the USGS, InformatioServices, Box 25286, Feder@énter,
Denver, Colorado 80225 (an authorized agent of the Superintendent of Documents, Government Printing Office). Pleasee388hone “
ASK-USGS” for current prices, and refer to the title, book number, section number, chapter number, and mention the “Ucal Genley
Techniques of Water-Resources Investigations.” Other products can be viewed online at http://www.usgs.gov/sales.htmt by ordere
telephone or by FAX to (303)236-4693. Order forms for FAX requests are available online at http://mac.usgs.gov/isb/pubszfmaymeént
by major credit card or by a check or money order payable to the “U.S. Geological Survey” is required.

Book 1. Collection of WaterData by Direct Measurement
Section D. Water Quality

1-D1. Water temperature-Influential factors, field measurement, and data presentalipii.H. Stevens, Jr., J.F. Ficke, and
G.F. Smoot: USGS-TWRI book 1, chap. D1. 1975. 65 p.

1-D2. Guidelines for collection and field analysis of ground-water samples for selected umstagtiecuentsby W.W.
Wood: USGS-TWRI book 1, chap. D2. 1976. 24 p.

Book 2. Collection of Environmental Data
Section D. Surface Geophysical Methods

2-D1. Application of surface geophysics to ground-water investigatipns,.A.R. Zohdy, G.P. Eaton, and D.R. Mabey:
USGS-TWRI book 2, chap. D1. 1974. 116 p.

2-D2. Application of seismic-refraction techniques to hydrologic studig$;.P. Haeni: USGS—TWRI book 2, chap. D2.
1988. 86 p.

Section E. Subsurface Geophysical Methods

2—-E1. Application of borehole geophysics to water-resources investigabg,S. Keys and L.M. MacCary: USGS-TWRI
book 2, chap. E1. 1971. 126 p.

2-E2. Borehole geophysics applied to ground-water investigation®V.S. Keys: USGS—-TWRI book 2, chap. E2. 1990.
150 p.
Section F. Drilling and Sampling Methods

2-F1 Application of drilling, coring, and sampling techniques to test holes and, wglSugene Shuter and W.E. Teasdale:
USGS-TWRI book 2, chap. F1. 1989. 97 p.

Book 3. Applications of Hydraulics
Section A. Surface-Water Techniques

3—-Al. General field and office procedures for indirect discharge measurentgrit$,A. Benson and Tate Dalrymple:
USGS-TWRI book 3, chap. Al. 1967. 30 p.

3-A2. Measurement of peak discharge by the slope-area meipdate Dalrymple and M.A. Benson: USGS-TWRI book 3,
chap. A2. 1967. 12 p.

3-A3. Measurement of peak discharge at culverts by indirect methgds,L. Bodhaine: USGS—TWRI book 3, chap. A3.
1968. 60 p.

3-A4. Measurement of peak discharge at width contractions by indirect metho#sE. Matthai: USGS-TWRI book 3,
chap. A4. 1967. 44 p.

3-A5. Measurement of peak discharge at dams by indirect methpdétarry Hulsing: USGS-TWRI book 3, chap. A5. 1967.
29 p.

3-A6. General procedure for gaging strearby, R.W. Carter and Jacob Davidian: USGS-TWRI book 3, chap. A6. 1968.
13 p.
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3—-A7. Stage measurement at gaging statidnsT.J. Buchanan and W.P. Somers: USGS-TWRI book 3, chap. A7. 1968.
28 p.

3—-A8. Discharge measurements at gaging statidnysT.J. Buchanan and W.P. Somers: USGS-TWRI book 3, chap. A8.
1969. 65 p.

3—-A9. Measurement of time of travel in streams by dye tra¢ings;.A. Kilpatrick and J.F. Wilson, Jr.: USGS-TWRI book 3,
chap. A9. 1989. 27 p.

3-Al0. Discharge ratings at gaging statiortsy E.J. Kennedy: USGS-TWRI book 3, chap. A10. 1984. 59 p.

3-Al11. Measurement of discharge by the moving-boat metho@.F. Smoot and C.E. Novak: USGS-TWRI book 3, chap.
A11. 1969. 22 p.

3—-A12. Fluorometric procedures for dye tracinBevised, by J.F. Wilson, Jr., E.D. Cobb, and F.A. Kilpatrick: USGS-TWRI
book 3, chap. A12. 1986. 34 p.

3—-A13. Computation of continuous records of streamflowE.J. Kennedy: USGS-TWRI book 3, chap. A13. 1983. 53 p.

3—-A14. Use of flumes in measuring discharbg,F.A. Kilpatrick and V.R. Schneider: USGS-TWRI book 3, chap. A14. 1983.
46 p.

3—-A15. Computation of water-surface profiles in open channgjs]jacob Davidian: USGS-TWRI book 3, chap. A15. 1984.
48 p.

3—-A16. Measurement of discharge using tracdyg F.A. Kilpatrick and E.D. Cobb: USGS-TWRI book 3, chap. A16. 1985.
52 p.

3—A17. Acoustic velocity meter systerhg, Antonius Laenen: USGS—TWRI book 3, chap. A17. 1985. 38 p.

3—-A18. Determination of stream reaeration coefficients by use of trabgrE,A. Kilpatrick, R.E. Rathbun, Nobuhiro
Yotsukura, G.W. Parker, and L.L. DeLong: USGS-TWRI book 3, chap. A18. 1989. 52 p.

3—-A19. Levels at streamflow gaging statiohy E.J. Kennedy: USGS-TWRI book 3, chap. A19. 1990. 31 p.

3-A20. Simulation of soluble waste transport and buildup in surface waters using tragdfsA. Kilpatrick: USGS-TWRI
book 3, chap. A20. 1993. 38 p.

3-A21 Stream-gaging cablewayly C. Russell Wagner: USGS-TWRI book 3, chap. A21. 1995. 56 p.
Section B. Ground-Water Techniques
3-B1l. Aquifer-test design, observation, and data analysjsR.W. Stallman: USGS-TWRI book 3, chap. B1. 1971. 26 p.

3-B2. Introduction to ground-water hydraulics, a programed text for self-instruchigits.D. Bennett: USGS-TWRI book 3,
chap. B2. 1976. 172 p.

3-B3. Type curves for selected problems of flow to wells in confined aquifedsE. Reed: USGS-TWRI book 3, chap. B3.
1980. 106 p.

3-B4. Regression modeling of ground-water fldw,R.L. Cooley and R.L. Naff: USGS-TWRI book 3, chap. B4. 1990.
232 p.

3-B4. Supplement.lRegression modeling of ground-water flow—Modifications to the computer code for nonlinear
regression solution of steady-state ground-water flow problbynR.L. Cooley: USGS-TWRI book 3, chap. B4.
1993. 8 p.

3-B5. Definition of boundary and initial conditions in the analysis of saturated ground-watesyisi@ms—An introduction
by O.L. Franke, T.E. Reilly, and G.D. Bennett: USGS-TWRI book 3, chap. B5. 1987. 15 p.

3-B6. The principle of superposition and its application in ground-water hydralicg,.E. Reilly, O.L. Franke, and
G.D. Bennett: USGS-TWRI book 3, chap. B6. 1987. 28 p.

3-B7. Analytical solutions for one-, two-, and three-dimensional solute transport in ground-water systems with uniform flow,
by E.J. Wexler: USGS-TWRI book 3, chap. B7. 1992. 190 p.

3-B8. System and boundary conceptualization in ground-water flow simulaoRE. Reilly: USGS-TWRI book 3, chap.
B8. 2001. 29 p.

Section C. Sedimentation and Erosion Techniques
3—C1. Fluvial sediment conceptby H.P. Guy: USGS-TWRI book 3, chap. C1. 1970. 55 p.
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3-C2. Field methods for measurement of fluvial sedimentl.K. Edwards and G.D. Glysson: USGS-TWRI book 3, chap.
C2.1999. 89 p.

3—C3. Computation of fluvial-sediment dischardpy, George Porterfield: USGS-TWRI book 3, chap. C3. 1972. 66 p.
Book 4. Hydrologic Analysis and Interpretation

Section A. Statistical Analysis

4-Al. Some statistical tools in hydrologyy H.C. Riggs: USGS-TWRI book 4, chap. Al. 1968. 39 p.

4-A2. Frequency curvedyy H.C. Riggs: USGS—-TWRI book 4, chap. A2. 1968. 15 p.

4-A3. Statistical methods in water resourceyg D.R. Helsel and R.M. Hirsch: USGS-TWRI book 4, chap. A3. 1991.
Available only online at http://water.usgs.gov/pubs/twri/twri4a3/. (Accessed August 30, 2002.)

Section B. Surface Water
4-B1. Low-flow investigationsyy H.C. Riggs: USGS-TWRI book 4, chap. B1. 1972. 18 p.
4-B2. Storage analyses for water suppby H.C. Riggs and C.H. Hardison: USGS-TWRI book 4, chap. B2. 1973. 20 p.

4-B3. Regional analyses of streamflow characteristigsH.C. Riggs: USGS-TWRI book 4, chap. B3. 1973.
15 p.

Section D. Interrelated Phases of the Hydrologic Cycle

4-D1. Computation of rate and volume of stream depletion by WslI€.T. Jenkins: USGS—TWRI book 4, chap. D1. 1970.
17 p.

Book 5. Laboratory Analysis
Section A. Water Analysis

5-Al1. Methods for determination of inorganic substances in water and fluvial sedirbgmis,). Fishman and L.C.
Friedman, editors: USGS-TWRI book 5, chap. Al1. 1989. 545 p.

5-A2. Determination of minor elements in water by emission spectrosbp®/R. Barnett and E.C. Mallory, Jr.: USGS—
TWRI book 5, chap. A2. 1971. 31 p.

5-A3. Methods for the determination of organic substances in water and fluvial sediedited by R.L. Wershaw,
M.J. Fishman, R.R. Grabbe, and L.E. Lowe: USGS-TWRI book 5, chap. A3. 1987. 80 p.

5-A4. Methods for collection and analysis of aquatic biological and microbiological saniplds,). Britton and P.E.
Greeson, editors: USGS-TWRI book 5, chap. A4. 1989. 363 p.

5-A5. Methods for determination of radioactive substances in water and fluvial seditmghts, Thatcher, V.J. Janzer, and
K.W. Edwards: USGS-TWRI book 5, chap. A5. 1977. 95 p.

5-A6. Quality assurance practices for the chemical and biological analyses of water and fluvial sedipner@s,Friedman
and D.E. Erdmann: USGS-TWRI book 5, chap. A6. 1982. 181 p.

Section C. Sediment Analysis

5-C1. Laboratory theory and methods for sediment analysiH.P. Guy: USGS-TWRI book 5, chap. C1. 1969. 58 p.
Book 6. Modeling Techniques

Section A. Ground Water

6—Al. A modular three-dimensional finite-difference ground-water flow mdgeM.G. McDonald and A.W. Harbaugh:
USGS-TWRI book 6, chap. Al. 1988. 586 p.

6—A2. Documentation of a computer program to simulate aquifer-system compaction using the modular finite-difference
ground-water flow modeby S.A. Leake and D.E. Prudic: USGS—TWRI book 6, chap. A2. 1991. 68 p.

6—A3. A modular finite-element model (MODFE) for areal and axisymmetric ground-water-flow problems, Part 1. Model
Description and User's Manuahy L.J. Torak: USGS-TWRI book 6, chap. A3. 1993. 136 p.

6—A4. A modular finite-element model (MODFE) for areal and axisymmetric ground-water-flow problems, Part 2:
Derivation of finite-element equations and comparisons with analytical solubigrig,L. Cooley: USGS—TWRI book
6, chap. A4. 1992. 108 p.
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6—A5. A modular finite-element model (MODFE) for areal and axisymmetric ground-water-flow problems, Part 3: Design
philosophy and programming detailsy L.J. Torak: USGS—TWRI book 6, chap. A5. 1993. 243 p.

6—A6. A coupled surface-water and ground-water flow modéDPBRANCH) for simulation of stream-aquifer interaction
by Eric D. Swain and Eliezer J. Wexler: USGS-TWRI book 6, chap. A6. 1996. 125 p.

6—A7. User's guide to SEAWAT: A computer program for simulation of three-dimensional variable-density ground-water
flow, by Weixing Guo and Christian D. Langevin: USGS-TWRI book 6, chap. A7. 2002.
77 p.

Book 7. Automated Data Processing and Computations
Section C. Computer Programs

7—-C1. Finite difference model for aquifer simulation in two dimensions with results of numexpedimentsby P.C.
Trescott, G.F. Pinder, and S.P. Larson: USGS-TWRI book 7, chap. C1. 1976. 116 p.

7-C2. Computer model of two-dimensional solute transport and dispersion in ground tater. Konikow and
J.D. Bredehoeft: USGS—-TWRI book 7, chap. C2. 1978. 90 p.

7—C3. A model for simulation of flow in singular and interconnected chanhgIR.W. Schaffranek, R.A. Baltzer, and
D.E. Goldberg: USGS-TWRI book 7, chap. C3. 1981. 110 p.

Book 8. Instrumentation
Section A. I nstruments for Measurement of Water Level

8—-Al. Methods of measuring water levels in deep wbildyl.S. Garber and F.C. Koopman: USGS-TWRI book 8, chap. Al.
1968. 23 p.

8—-A2. Installation and service manualrft).S. Geological Survey manometdrg J.D. Craig: USGS-TWRI book 8, chap.
A2.1983. 57 p.

Section B. Instruments for Measurement of Discharge

8-B2. Calibration and maintenance of vertical-axis type current metsr&.F. Smoot and C.E. Novak: USGS-TWRI book
8, chap. B2. 1968. 15 p.

Book 9. Handbooks for Water-Resources Investigations
Section A. National Field Manual for the Collection of Water-Quality Data

9-Al. National field manual for the collection of water-quality data: Preparations for water samphnig.D. Wilde, D.B.
Radtke, Jacob Gibs, and R.T. Iwatsubo: USGS-TWRI book 9, chap. Al. 1998. 47 p.

9-A2. National field manual for the collection of water-quality data: Selection of equipment for water saragliag by
F.D. Wilde, D.B. Radtke, Jacob Gibs, and R.T. Iwatsubo: USGS-TWRI book 9, chap. A2. 1998. 94 p.

9-A3. National field manual for the collection of water-quality data: Cleaning of equipment for water sanaglitegl by
F.D. Wilde, D.B. Radtke, Jacob Gibs, and R.T. Iwatsubo: USGS-TWRI book 9, chap. A3. 1998. 75 p.

9-A4. National field manual for the collection of water-quality data: Collection of water sagadéed by F.D. Wilde, D.B.
Radtke, Jacob Gibs, and R.T. lwatsubo: USGS-TWRI book 9, chap. A4. 1999. 156 p.

9-A5. National field manual for the collection of water-quality data: Processing of water saradle=d by F.D. Wilde, D.B.
Radtke, Jacob Gibs, and R.T. Iwatsubo: USGS-TWRI book 9, chap. A5. 1999, 149 p.

9-A6. National field manual for the collection of water-quality data: Field measuremedited by F.D. Wilde and D.B.
Radtke: USGS—-TWRI book 9, chap. A6. 1998. Variously paginated.

9-A7. National field manual for the collection of water-quality data: Biological indicatedited by D.N. Myers and F.D.
Wilde: USGS-TWRI book 9, chap. A7. 1997 and 1999. Variously paginated.

9-A8. National field manual for the collection of water-quality data: Bottom-material samipyeS.B. Radtke: USGS—
TWRI book 9, chap. A8. 1998. 48 p.

9-A9. National field manual for the collection of water-quality data: Safety in field activlieS.L. Lane and R.G. Fay:
USGS-TWRI book 9, chap. A9. 1998. 60 p.
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STREAMS TR BUTARY TO LAKE SUPER CR
464646092052900 SUPER CR BAY DULUTH SH P CANAL AT DULUTH MN

LOCATI ON. - - Lat 46°46' 46", |ong 92°05' 29", in SE l/4 SE 1/4 sec.27, T.50 N, R 14 W, St. Louis County, Hydrologic Unit 04020300,
on left bank about 200 ft downstreamfromlift bridge on Lake Avenue at Canal i

Park marine museumin Duluth, M
DRAI NAGE AREA --4, 200 ni?, approximately, equals total drainage area to Superior Bay.

PERI CD OF RECCRD. --Cctober 1994 to current year (fragmentary).

REVI SED RECORDS. --WDR W-96-1: Drai nage area. WDR W-01-1: 2000.

GAGE. - - Acoustical Velocity Meter (AWM system Two-path transducer installation.

REMARKS. - - Records fair (see page 11). Gage-height telemeter at station.

DAY ocT NOV DEC JAN FEB MAR APR MAY JWN Ju AUG SEP
1 275 871 440 2530 1510 1210 885 809 10 4830 2100 38
2 -819  -1330 1220 888 1030 1550 932 -1100 448 4130 2150 989
3 850 328 -258 749 887 2710 781 465 863 1770 1930 38
4 97 -316 1100 127 1680 422 848 890 1370 1560 =271 1480
5 -2500 722 4560 765 103 362 1050 667 546 -974 -175 283
6 -611 =212 -2750 1700 1060 1350 -4.5 1440 115 1020  -1120 312
7 389 1260 579 588 =229  -1060 1050 822 1060 1090 -205 922
8 -181  -2730 -159 272 376 -531 858 2460 222 3350 364 671
9 17 1180 911 659 312 4380 916 2230 123 3520 1560 81
10 1230  -1270 373 1300 859 93 1400 -1520 721 3650 2030 -586
11 201 48 240 224 1840 503 4820 1360 63 4160 2940 1800
12 462 653 974 1680  -1020 818 4950 2460 1250 3040 2480 1650
13 -423 542 305 -624 876 472 4820 2250 185 2700 3480 1810
14 398 887 614 -853 354 -797 4990 1250 -176 2880 2880 -870
15 -650 246 681 1030 1500 1580 4090 1580 -540 3160 766 1650
16 -571 490 1810 1750 935 267 3800 1480 -623 2960 1000 1240
17 786 433 750 1940 733 809 1950 1190 1140 608 3190 536
18 633 - 367 - 206 1300 746 869 3460 1240 -85 -988 2020 -869
19 448 -1940  -1140 392 -1040 1140 1660 1720 -178 903 2330 -300
20 508 576 568 86 2250 1390 2570 1590 397 961 2570 1190
21 775 - 258 - 169 536 1230 1400 3640 986 613 1500 871 699
22 162 409 276 417 -403 1010 2280 2200 583 -924 956 994
23 1200 -332 546 717 1160 100 1750 -632 1820 1840 1330 2050
24 484 955 -541 996 751 1530 892 312 7180 72 893 1450
25 -4620  -1570 1620 239 443 272 -1720 1290 8750 -553 1650 1020
26 -4520 -149 1130 199 1780 745 1480 1140 8030 246 341 848
27 269 4680 1950 1220 563 -313 1050 814 7810 1200 1050 568
28 185 2610 1810 786 1450 981 2400 282 6600 361 1580 -186
29 390 484 2590 677 --- 1640 78 848 4900 1690 1140 -326
30 908 1080 2080 1010 --- 1390 522 -223 5230 1830 155 471
31 350 525 399 1310 - 650 339 30
TOTAL  -3912 7980 22429 23699 21736 27602 58197.5 29650 58427 51931 42015 19653
MEAN -126.2  266.0 723.5 764.5  776.3  890.4 1940  956.5 1948 1675 1355  655.1
NAX 1230 4680 4560 2530 2250 4380 4990 2460 8750 4830 3480 2050
MN -4620  -2730  -2750 -853  -1040  -1060  -1720  -1520 -623 -988  -1120 -870
OFSM -0.03 0. 06 0.17 0.18 0.18 0.21 0. 46 0.23 0.46 0. 40 0.32 0.16
IN -0.03 0. 07 0.20 0.21 0.19 0.24 0. 52 0.26 0.52 0. 46 0.37 0.17
STATI STI CS OF MONTHLY MEAN DATA FOR WATER YEARS 1995 - 2002, BY WATER YEAR (W)
MEAN  640.8  768.8  930.2  978.4  982.3 1021 2874 1472 1275 1009  344.6  311.9
NAX 1933 1317 1205 1993 1786 1510 7038 3635 1948 1905 1355 655
(W) 1996 1997 1997 1996 1996 1995 2001 2001 2002 1996 2002 2002
M N -126 266 724 242 547 726 846 424 809 78.8 -375 46.5
(W) 2002 2002 2002 1998 1998 1998 2000 1998 1996 2001 1998 1996
SUMMARY STATI STI CS FOR 2001 CALENDAR YEAR FOR 2002 WATER YEAR WATER YEARS 1995 - 2002
ANNUAL TOTAL 478385.5 359407.5
ANNUAL MEAN 1311 984. 7 1188
H GHEST ANNUAL MEAN 1476 1996
LOAEST ANNUAL MEAN 932 2000
H GHEST DAILY MEAN 14800 Apr 24 8750 Jun 25 14800 Apr 24 2001
LOAEST DAl LY NEAN - 4620 at 25 - 4620 ot 25 -5660 May 12 1997
ANNUAL SEVEN- DAY M NI MM -1010 ot 25 -1010 ot 25 -1970 May 9 1997
ANNUAL RUNOFF ( CFSM 0.31 0.23 0. 28
ANNUAL RUNCFF (| NCHES) 4.24 3.18 3.84
10 PERCENT EXCEEDS 4600 2580 2850
50 PERCENT EXCEEDS 650 822 928
90 PERCENT EXCEEDS -494 -535 -388

DI SCHARGE, CQUBI C FEET PER SECOND, WATER YEAR OCTCBER 2001 TO SEPTEMBER 2002
DALY MEAN VALUES



38 STREAMS TR BUTARY TO LAKE SUPER CR

04024430 NEVADJI R VER NEAR SQUTH SUPER OR, W

LOCATI ON. - - Lat 46°38' 00", |ong 92°05' 38", in SVV1/4 sec.14, T.48 N, R 14 W, Douglas County, Hydrol ogic Unit 04010301, on right
lF?C«I;rét downstream si de of bridge on County Trunk H ghway C 2.0 m south of South Superior and 7.8 m downstream from Bl ack

DRAl NAGE AREA. - - 420 mi 2.

PERI CD OF RECCRD. - - Novenber 1973 to current year.

REVI SED RECORDS. --WDR W-75-1: 1974(M. WDR W-82-1: Drainage area and 1981.

GAGE. -- Wit er-stage recorder and crest-stage gage. Datum of gage is 601.13 ft above NG/D of 1929.

REMARKS. - - Recor ds good except those for estimated daily di scharges, which are poor (see page 11). Gage-height tel eneter at

station.

EXTREMES QUTSI DE THE PERICD OF RECORD. --A flood of Aug. 17, 1972, may have exceeded floods at this |ocation since then.

Dl SCHARGE, CUBI C FEET PER SECOND, WATER YEAR QOCTCBER 2001 TO SEPTEMBER 2002
DALY MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR NAY JWN Ju AUG SEP
1 45 64 €170 €62 €52 e70 €360 429 133 165 890 148
2 a4 63 €140 €60 €50 €64 €320 377 123 141 446 175
3 46 63 €150 €60 e49 €60 €290 333 114 125 249 262
4 46 61 e150 58 e49 e54 €260 302 109 112 204 209
5 45 61 e170 €60 e48 52 €230 306 105 101 193 170
6 45 61 €500 €64 e48 e54 €200 306 102 92 165 157
7 46 60 €370 €64 €50 e54 €280 303 99 160 144 149
8 53 61 €290 €62 e54 e54  e1100 1290 103 518 139 140
9 52 59 e170 €62 €58 e56  e1600 3310 104 733 128 132
10 57 59 €140 €64 €60 e58  e2100 2140 103 459 113 185
11 66 59 €140 €66 €60 e58  e5000 1320 99 741 106 227
12 68 58 €130 €64 €60 e58  e5200 1320 116 615 637 179
13 69 58 €120 €62 €60 €60  e5400 1320 121 401 930 146
14 71 58 €120 €60 €58 e70  e5000 1250 116 305 362 130
15 73 57 €120 €60 €60 e80  e4400 1020 140 243 389 121
16 78 57 €130 €60 €64 €100 3600 900 127 200 884 112
17 81 58 €130 58 €64 €94  e2400 717 112 171 2250 106
18 75 57 €120 56 €62 €90 2070 576 101 164 2660 99
19 72 58 €100 e54 €64 €100 1930 469 100 196 870 97
20 70 58 82 56 e70 e110 1420 396 143 177 541 95
21 67 58 80 e58 e74 €110 1090 345 338 167 471 94
22 64 58 80 €60 e76 €100 896 304 271 162 681 90
23 67 57 e84 €60 e76 €90 819 276 361 161 529 94
24 71 64 82 €60 e74 €90 729 252 938 139 404 155
25 71 125 e78 58 €80 €90 634 226 1080 143 323 200
26 73 165 e76 e58 €82 88 539 206 611 143 261 307
27 70 €200 e74 €60 e76 €100 467 193 416 130 219 279
28 73 €190 e72 €60 e72 €130 456 179 322 264 194 217
29 68 €280 e70 58 .- €160 505 167 253 305 178 197
30 65 €250 €66 56 .- €240 493 156 202 211 167 191
31 65 e64 e54 €400 144 330 156
TOTAL 1956 2637 4268 1854 1750 2994 49788 20832 7062 7974 15883 4863
MEAN  63.10 87.90 137.7 59.81  62.50  96.58 1660  672.0  235.4  257.2  512.4  162.1
NAX 81 280 500 66 82 400 5400 3310 1080 741 2660 307
M N 44 57 64 54 48 52 200 144 99 92 106 90
OFSM 0. 15 0.21 0.33 0. 14 0.15 0.23 3.95 1. 60 0. 56 0. 61 1.22 0.39
IN 0. 17 0.23 0.38 0.16 0.15 0. 27 4.4 1.85 0. 63 0.71 1.41 0. 43
STATI STI CS GF MONTHLY NEAN DATA FOR WATER YEARS 1974 - 2002, BY WATER YEAR (W)
MEAN  308.3  308.0 141.1  81.88  103.0  454.9 1428  596.0  468.4  357.0  223.8  326.6
MAX 1082 1200 418 177 336 1088 3474 1355 1357 1145 1047 1485
(W) 1983 1992 1992 1984 1984 1995 2001 1979 1993 1999 1999 1986
M N 41.0 33.9 28.2 27.3 29.8 96. 6 244 119 82.9 46.6 40.6 34.4
(W) 1977 1977 1977 1977 1977 2002 1987 1998 1988 1988 1976 1976
SUMVARY STATI STI CS FCR 2001 CALENDAR YEAR FCR 2002 WATER YEAR VATER YEARS 1974 - 2002
ANNUAL TOTAL 158946 121861
ANNUAL MEAN 435.5 333.9 399. 2
H GHEST ANNUAL MEAN 786 1986
LONEST ANNUAL NMEAN 200 1980
H GHEST DAl LY MEAN 11900 Apr 24 (a) 5400 Apr 13 11900 Apr 24 2001
LONEST DAl LY MEAN 44 (b)Aug 12,13 a4 at 2 (a)19 Dec 8 1976
ANNUAL SEVEN- DAY M N MM a4 Sep 14 45 at 1 (a)26 Dec 5 1976
MAXI MUM PEAK FLOW (a) Apr 13 (0 15800 Apr 23 2001
MAXI MUM PEAK STAGE (a)22.44 Apr 11 (d)25.97 Sep 6 1990
ANNUAL RUNCFF ( CFSM) 1.04 0.79 0.95
ANNUAL RUNCFF (| NCHES) 14. 08 10. 79 12.91
10 PERCENT EXCEEDS 816 722 965
50 PERCENT EXCEEDS 74 120 150
90 PERCENT EXCEEDS 49 58 57

A~~~
(L= R=x)
—— o

Ice affected
Al so occurre
Gage hei ght,

d Sept.
25.18 ft

5,6,14-19, and Cct. 2

Di scharge 13, 700 ft3s, rati ng then in use

Estimated due to ice effect or nissing record



LOCATI ON. - - Lat 46°32' 16", |1ong 91°35' 43", in hwv%q ENV%@ sec.23, T.47 N, R 10 W, Douglas County, Hydrologic Unit 04010301

STREAMS TR BUTARY TO LAKE SUPER CR

04025500 BOA S BRULE R VER AT BRULE, W

39

on right bank, 1.4 m southwest of Brule Post Ofice, 1.4 m downstream from Nebagamon Creek, and 1.7 m upstreamfromlLittle
Bois Brule River.

DRAI NAGE AREA --118 ni 2.

PERI CD OF RECCRD. --Cctober 1942 to Septenber 1981, January 1984 to current year
publ i shed in WBP 1307. January 1984 to Septenber 1994,

REVI SED RECORDS. - - WBP 1337: 1943(M),
CGAGCE. - - Wt er - st age recorder.

site and datum suppl enented by water-stage recorder part of 1959-62.

REMARKS. - - Records good except those for estinated daily di scharges, which are poor (see page 11)

station.

2
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TOTAL
MEAN

MAX
M N

CFSM

I'N.

120
123
130
127
123

123
122
125
125
135

135
129
139
154
154

144
137
134
134
132

130
128
143
144
140

136
133
132
130
130
132

4123
133.0
154
120
1.13
1.30

STATI STICS CF

Prior to January 1943, nonthly discharge
incorrectly published as "near Brule."

1944, 1945-50(M. VDR W-92-1: Drainage area.

Datum of gage is 948.49 ft above NGVD of 1929. Prior to Cctober 1964,

Gage- hei ght tel eneter at

Dl SCHARGE, CUBI C FEET PER SECOND, WATER YEAR OCTCBER 2001 TO SEPTEMBER 2002
DALY MEAN VALUES

NOV

132
130
129
128
129

129
130
133
132
131

132
131
132
132
133

132
132
133
134
133

133
133
134
156
188

181
180
174
170
169

4245
141.5
188
128
1.20
1.34

1

DEC

168
165
165
167
190

208
202
192
180
171

167
164
163
160
157

158
160
160
156
150

el50
150
152
el150
el50

el50
el50
el50
el50
el50
el50

5055
63. 1
208
150
1.38
1.59

MONTHLY MEAN DATA

161.5
295
1972
119
1949

MEAN  157.7
MAX 259

(W) 1978

M N 110

(W) 1949
SUMVARY STATI STI CS
ANNUAL TOTAL
ANNUAL MEAN

H GHEST ANNUAL MEAN
LOAEST ANNUAL MEAN
H GHEST DAILY MEAN
LOWEST DALY MEAN

ANNUAL SEVEN- DAY M NIl MUM

MAXI MUM PEAK FLON
MAXI MUM PEAK STACGE

I NSTANTANEQUS LOW FLOW

ANNUAL RUNOFF ( CFSM)
ANNUAL RUNCFF (| NCHES)
10 PERCENT EXCEEDS

50 PERCENT EXCEEDS

90 PERCENT EXCEEDS

(e)

Estimated due to ice effect or mssing record

1

43.5
205
1972
113
1948

JAN

el50
el40
€130
€130
€130

el30
el30
el40
el40

145

144
143
141
141
142

140
el40
el40
el30
el30

el30
138
138
137
137

136
137
137
136
136
135

4253
137.2
150
130
1.16
1.34

FOR WATER YEARS 1943 - 2002, BY WATER YEAR (W)

133.3
164
1984
104
1948

FEB
134
el30
el30
el30
el30

134

134
el30

MAR

el40
el40
el30
el20
el30

140
el40
el40
el40
el40

el40
148
149
148
el40

el40
el40
150
151
148

el40
el40
el40
el40
el40

145
145
150
156
159
158

4427
142. 8
159
120
1.21
1.40

FCR 2001 CALENDAR YEAR

69650

190.

1700
117
119

1
21
251
140
121

133.6 155.1
187 265
1966 1945
104 105
1948 1943
8
Apr 23
Aug 14
Aug 9
.62
.96

APR

154
154
153
152
152

152
158
175
188
252

404
434
686
890
797

677
624
584
535
475

429
401
371
353
332

303
283
278
269
261

11076
369. 2
890
152
3.13
3.49

283.7
611
2001
157
1959

FCR 2002

63411
173.7

890
112
114
1010

4. 86
111

1. 47

19. 99
224
148
130

MAY JWN
247 157
234 154
224 152
217 151
216 150
218 147
213 154
336 158
450 154
394 151
352 169
363 164
336 166
315 177
303 174
285 165
265 154
247 146
234 151
224 156
216 151
209 151
202 166
193 181
188 177
183 164
177 149
174 139
170 134
167 129
162 ---
7714 4691
248.8  156.4
450 181
162 129
2.11 1.33
2.43 1.48
233.0 192.5
495 416
1950 1944
140 122
1958 1948
VATER YEAR
Apr 14
Jul 17, 19, 20
Jul 14
Apr 14
Apr 14
Jul 18-20

JuL

125
122
121
116
115

117
126
158
156
152

149
137
126
120
116

114
112
114
112
112

178
155
138
130
140

134
132
145
138
129
166

4105
132. 4
178
112
1.12
1.29

168. 0
345
1952
108
1964

1

1

AUG

219
198
174
168
157

148
143
140
139
137

134
147
144
137
147

152
192
190
177
168

186
188
179
171
161

153
147
145
144
142
140

4967
60. 2
219
134
1.36
1.57

49. 5
289
1999
114
1948

WATER YEARS 1943 -

172.

.24

.46
. 80

nonr ecordi ng gage at samne

142
159
157
147
173

163
154
150
147
194

185
176
173
168
160

155
150
147
149
150

150
144
162
183
189

205
195
187
182
178

4974
165.8
205
142
1.41
1.57

156.9
297
1951
108
1948

2002

1972
1948
2001
1943
1943
2001
2001
1943



40

STREAMS TR BUTARY TO LAKE SUPER CR

040263205 WH TTLESEY CREEK NEAR ASHLAND, W

LOCATI ON. - - Lat 46°35' 40", |long 90°57' 47", in SE l/4 N\N1/4 sec.35, T.48 N, R5 W, Bayfield County, Hydrologic Unit 04010301,
at Cherryville road, 3.7 m west of courthouse in Ashland.

DRAI NAGE AREA --37.6 ni 2, of which 30.2 ni?

PER CD OF RECCRD. - - Apri |

CGACE. --Wat er-stage recorder and crest-stage gage.

REMARKS. - - Records good except those for estinmated daily di scharges, which are poor (see page 11).

station.
DI SCHARGE, CUBI C FEET PER SECOND, WATER YEAR OCTOBER 2001 TO SEPTEMBER 2002
DAI LY MEAN VALUES
DAY oCcT NOV DEC JAN FEB MAR APR MAY JWN JuL
1 19 18 20 18 18 18 21 22 18 18
2 19 18 20 18 18 18 21 20 18 19
3 19 18 20 18 18 18 20 20 18 18
4 20 18 19 18 17 18 20 19 18 18
5 20 18 31 18 17 18 20 19 18 18
6 21 18 34 18 18 18 20 20 18 18
7 33 18 24 18 18 18 24 19 20 18
8 23 18 21 18 17 18 37 163 21 30
9 21 17 19 18 17 18 43 75 19 21
10 21 17 20 18 17 17 140 30 19 20
11 21 18 18 18 18 17 262 24 20 19
12 21 17 18 18 18 18 165 45 19 19
13 23 17 18 18 18 18 142 29 20 19
14 22 17 18 18 18 18 142 25 20 19
15 20 17 18 18 18 18 87 23 19 19
16 19 17 19 18 18 18 69 21 18 18
17 18 18 19 18 18 18 54 20 18 18
18 18 18 19 17 18 18 51 20 18 19
19 17 18 19 17 19 18 33 19 19 19
20 17 18 18 18 20 18 26 19 19 19
21 17 18 18 18 18 18 23 19 19 25
22 17 18 19 18 18 18 24 19 19 21
23 18 18 19 18 el8 18 24 19 20 19
24 18 22 18 18 el9 18 23 19 20 19
25 18 22 19 18 18 18 22 19 20 21
26 17 20 19 18 18 18 21 19 19 20
27 17 21 19 18 18 18 20 19 19 20
28 18 22 18 18 18 19 25 18 19 20
29 18 21 18 18 --- 20 29 19 18 20
30 18 20 18 18 --- 21 26 19 18 19
31 18 18 18 21 18 26
TOTAL 606 555 615 556 503 565 1634 859 568 616
MEAN 19. 55 18. 50 19. 84 17.94 17. 96 18. 23 54. 47 27.71 18. 93 19.87
MAX 33 22 34 18 20 21 262 163 21 30
M N 17 17 18 17 17 17 20 18 18 18
CFSM 2.64 2.50 2.68 2.42 2.43 2.46 7.36 3.74 2.56 2.69
IN 3.05 2.79 3.09 2.80 2.53 2.84 8.21 4.32 2.86 3.10
STATI STI CS OF MONTHLY MEAN DATA FOR WATER YEARS 1999 - 2002, BY WATER YEAR (W)
MEAN 19. 41 20. 90 18. 76 17. 83 19. 04 20.32 43. 66 22.27 20.13 23.74
MAX 19.7 25.1 19.8 18.0 21. 4 23.5 76.5 27.7 22.6 36.6
(W) 2000 2001 2002 2000 2000 2000 2001 2002 1999 1999
M N 18.9 18.5 18.0 17.5 17.7 18.2 19.2 19. 4 18.9 17.8
(W) 2001 2002 2000 2001 2001 2002 2000 1999 2002 2001
SUMVARY STATI STI CS FOR 2001 CALENDAR YEAR FOR 2002 WATER YEAR
ANNUAL TOTAL 8723 8386
ANNUAL MEAN 23.90 22.98 22.
H GHEST ANNUAL MEAN 24.
LONEST ANNUAL MEAN 19.
H GHEST DALY MEAN 370 Apr 23 262 Apr 11 370
LONEST DAILY MEAN 16 Jul 26 17 (a)Cct 19 16
ANNUAL SEVEN- DAY M NI MM 17 Jul 20 17 Nov 9 17
MAXI MM PEAK FLOW 580 Apr 11 777
MAXI MM PEAK STAGE 5. 60 Apr 11 (c)6.
| NSTANTANEQUS LOW FLOWV (d) 16
ANNUAL RUNCFF ( CFSM 3.23 3.10 3.
ANNUAL RUNCFF (| NCHES) 43.85 42.16 41.
10 PERCENT EXCEEDS 24 24 24
50 PERCENT EXCEEDS 18 19 19
90 PERCENT EXCEEDS 17 18 18
Al so occurred many additional days

7.18 ft, July 5, 1999,

A~~~
(LXK =R
—_—— T

is noncontributing (revised).

1999 to current year.

El evation of gage is 615 ft above

Al'so occurred Feb. 17, 2000, estinated

from crest-stage gage

Not accurately determ ned due to shifting control
Estimated due to ice effect or mssing record

NGVD of 1929,

3.

20.

20

34

22.8
1999
18.7
2000

WATER YEARS 1999 -

from t opogr aphi ¢ nmap.

Gage- hei ght tel eneter at

20. 49
22.4
2002
18.5
2000

2002

2001
2000
2001
2001
2001
2001
2001
2001



STREAMS TR BUTARY TO LAKE SUPER CR
040263491 NCRTH FI SH CREEK NEAR MOQUAH, W

LOCATI ON. - - Lat 46°32' 56", |ong 91°03' 43", in SWl/ SE 1/4 sec.13, T.47 N, R6 W, Bayfield County, Hydrologic Unit 04010301,
on left bank just downst ream from bri dge on old U S Hghway 2, and 1.3 mi southeast of Moquah.

DRAI NAGE AREA --65. 4 mi 2.
PERI CD OF RECCRD. --Cctober 1989 to Septenber 1991, Cctober 1994 to Septenber 1997, July 2000 to current year.
CGACE. --Wat er-stage recorder and crest-stage gage.

El evation of gage is 660 ft above NGVD of 1929, from topographic nap.

REMARKS. - - Records good (see page 11). Gage-height teleneter at station.

Dl SCHARGE, CUBI C FEET PER SECOND, WATER YEAR COCTCBER 2001 TO SEPTEMBER 2002
DALY MEAN VALUES

DAY act NOV DEC JAN FEB MAR APR MAY JUN Juw AUG SEP
1 56 59 68 56 55 58 80 82 54 54 106 53
2 57 58 68 56 55 58 77 74 54 54 68 59
3 58 58 67 56 55 57 74 69 54 54 58 58
4 57 58 68 56 54 60 71 68 55 54 56 53
5 57 58 121 56 55 57 70 69 54 54 55 53
6 57 58 157 56 55 56 73 71 54 54 56 52
7 57 59 106 56 55 57 103 67 56 54 54 52
8 58 58 83 56 55 58 163 846 62 64 52 51
9 58 58 73 56 55 59 207 443 58 55 51 51
10 59 58 69 58 55 56 790 133 56 54 52 62
11 58 58 65 59 55 56 1230 96 63 54 51 57
12 58 58 63 58 54 57 908 223 59 53 53 53
13 64 58 62 57 54 60 793 124 63 53 51 52
14 63 58 60 57 55 61 734 95 64 52 51 51
15 60 58 59 56 55 61 454 82 60 52 53 51
16 59 57 60 56 55 58 288 75 57 52 51 51
17 59 58 65 56 55 58 202 69 55 52 64 51
18 61 58 65 54 56 59 240 65 55 52 54 51
19 60 58 62 56 67 61 151 63 57 51 52 53
20 59 58 59 56 72 60 110 61 55 51 51 52
21 58 58 58 56 64 59 93 60 55 67 63 51
22 58 58 58 55 61 59 94 60 55 59 61 50
23 60 58 58 55 61 59 101 59 57 55 57 57
24 59 67 57 55 65 58 89 57 59 54 55 62
25 61 68 57 55 62 58 85 57 58 55 54 68
26 59 65 57 55 61 58 76 57 57 53 52 76
27 59 72 57 55 60 59 73 57 56 53 51 64
28 59 67 57 55 59 63 96 56 55 52 51 58
29 58 66 56 55 - 76 112 56 55 52 52 56
30 59 69 56 55 - 84 104 56 54 51 51 57
31 59 56 55 83 54 61 51
TOTAL 1824 1809 2127 1733 1620 1883 7741 3504 1706 1685 1737 1665
MEAN  58.84  60.30 68.61 55.90 57.86  60.74  258.0 113.0  56.87 54.35 56.03  55.50
MAX 64 72 157 59 72 84 1230 846 64 67 106 76
M N 56 57 56 54 54 56 70 54 54 51 51 50
CFSM 0.90 0.92 1.05 0.85 0.88 0.93 3.95 1.73 0.87 0.83 0. 86 0.85
IN 1.04 1.03 1.21 0. 99 0.92 1.07 4,40 1.99 0.97 0. 96 0. 99 0. 95
STATI STI CS OF MONTHLY MEAN DATA FOR WATER YEARS 1990 - 2002, BY WATER YEAR (W)
MEAN  70.64  68.47 56,39  54.88  56.03  92.57 197.5  83.27 69.71  77.58  57.94  73.32
MAX 110 102 68. 6 63.7 64.1 141 374 113 97.6 155 74.4 135
(W) 1991 1997 2002 1997 1997 1990 2001 2002 1991 1996 1990 1990
M N 50. 7 53.1 49.0 49. 4 49.7 59. 3 87.8 59. 6 56. 8 51.2 52,1 51.6
(W) 1995 1995 2001 2001 2001 2001 1990 1990 1990 1995 1991 2000
SUMVARY STATI STI CS FCR 2001 CALENDAR YEAR FCR 2002 WATER YEAR WATER YEARS 1990 - 2002
ANNUAL TOTAL 30777 29034
ANNUAL VEAN 84.32 79. 55 80. 35
H GHEST ANNUAL MEAN 87.9 1996
LOMEST ANNUAL MEAN 67.5 1995
H GHEST DALY MEAN 1960 Apr 23 1230 Apr 11 1960 Apr 23 2001
LOWEST DAl LY MEAN 48 (a)Jan 2 50 Sep 22 45  (b)Dec 10 2000
ANNUAL SEVEN- DAY M NI MUM 49 Feb 15 51 Sep 16 48  (c)Dec 4 2000
MAXI MUM PEAK FLON 2290 Apr 11 3420 Apr 23 2001
MAXI MUM PEAK STAGE 14.27 Apr 11 16.79  Apr 23 2001
I NSTANTANEOUS LOW FLOW 47 Mar 4 ()35 (f)Dec 19 1989
ANNUAL RUNCFF ( CFSM 1.29 1.22 1.23
ANNUAL RONCFF (| NOHES) 17.51 16. 51 16. 69
10 PERCENT EXCEEDS 92 82 103
50 PERCENT EXCEEDS 56 58 58
90 PERCENT EXCEEDS 50 52 51

Al so occurred Dec.
Result of freezeup

A~~~
0 0O TQ
—— T

Al so occurred Feb. 21, 2001

A so occurred Feb. 10,16, 17, 20, 21, 27
Al so occurred Jan. 2, 1995, estimated
29, 1994, estinated



42 STREAMS TR BUTARY TO LAKE SUPER R
04027000 BAD RI VER NEAR CDANAH, W
LOCATI ON. - - Lat 46°29' 15", |ong 90°41' 45", in SE l/4 sec.2, T.46 N, R3 W, Ashland County, Hydrologic Unit 04010302, Bad R ver
I ndi an Reservation, on |eft bank just downstreamfromE m Hoist bridge, 5.0 m downstreamfromPotato Rver, 8.5 m south of
(danah, and 23 m from nout h.
DRAI NAGE AREA --597 ni 2,

PERI CD OF RECORD. --July 1914 to Decenber 1922 (nonthly discharge for sone periods published in WP 1307) May 1948 to current
year .

REVI SED RECORDS. --WBP 1337: 1922. WDR W-82-1: Drainage area.

CGACE. -- Wt er-stage recorder. Datumof gage is 668.30 ft above NG/D of 1929. May 17, 1948, to Nov. 6, 1959, and Cct. 19, 1960, to
Nov. 23, 1961, water-stage recorder. Nov. 7, 1959, to Cct. 18, 1960, and Nov. 24, 1961, to July 12, 1962, nonrecording gage.
Prior to Nov. 11, 1922, water-stage recorder at site 2 ni downstreamat different datum

REMARKS. - - Records good except those for estinated daily di scharges, which are poor (see page 11). Gage-height teleneter at
station.

EXTREMES QUTSI DE THE PERI CD OF RECCRD. - - Fl ood of June 24, 1946, reached a stage of at least 22.2 ft, top of former downstream
bridge subrerged, information fromlndian Service.

DI SCHARGE, CUBI C FEET PER SECOND, WATER YEAR OCTCBER 2001 TO SEPTEMBER 2002
DAI LY MEAN VALUES

DAY act NOv DEC JAN FEB MAR APR NAY JUN JuL AUG SEP
1 135 662 e670 e220 el160 e270 €700 1070 255 201 251 141

2 140 671 €600 €230 el60 €260 €650 929 234 182 289 163

3 166 572 €600 €230 el50 €260 €600 807 215 209 260 338

4 200 474 649 €240 el150 €220 e550 715 211 222 252 269

5 195 401 1220 €240 el150 €220 €520 719 244 213 280 230

6 181 360 2870 €240 €160 e210 €500 774 270 187 248 240

7 168 335 2230 €220 el60 e190 €600 828 253 170 214 365

8 160 317 1650 e210 el70 €200 1000 2630 548 207 190 380

9 157 299 el100 e220 el70 e210 e1100 7250 849 338 171 321
10 159 287 1000 e230 e180 e230 2300 5240 709 301 157 319
11 166 272 e700 €240 el70 €260 e7000 3130 558 256 146 321
12 175 259 €620 €240 el70 e430 €9000 2290 470 212 138 267
13 190 250 e520 €220 el70 e500 €9500 1880 496 183 132 230
14 415 248 e400 €200 el70 e550 12100 1480 905 163 126 207
15 531 245 e360 €200 €180 €600 14100 1220 1080 148 123 190
16 470 239 e370 €190 €180 e560 14200 1040 913 136 131 178
17 402 231 e400 €180 €180 €600 13600 908 696 129 175 167
18 357 232 e370 el70 €180 e580 9950 771 521 159 256 161
19 346 271 e350 el60 e220 e560 6510 674 411 179 225 275
20 336 331 e280 el70 e280 e530 3870 601 375 153 187 505
21 309 331 e250 el70 €290 e490 2590 540 340 238 192 427
22 285 310 €260 el70 e300 e460 1980 489 315 486 313 359
23 274 289 e270 el70 e310 e430 1830 451 318 532 343 321
24 289 314 e240 el70 e320 e410 1700 417 345 405 299 424
25 312 728 e230 el60 e320 e380 1700 382 378 323 255 440
26 359 e870 e230 €160 e300 e370 1470 361 356 276 221 599
27 373 e800 e240 €160 €280 e350 1230 347 321 239 194 700
28 375 e730 e240 el160 e270 e380 1110 323 285 219 175 611
29 436 e700 e240 el60 --- e500 1090 306 251 228 168 505
30 516 e670 e230 el60 --- e700 1170 290 223 208 177 436
31 540 --- e220 el60 --- €800 --- 278 --- 194 150 ---
TOTAL 9117 12698 19609 6050 5900 12710 124220 39140 13345 7296 6438 10089
MEAN 294.1 423.3 632.5 195. 2 210.7 410.0 4141 1263 444.8 235. 4 207.7 336. 3
MAX 540 870 2870 240 320 800 14200 7250 1080 532 343 700
M N 135 231 220 160 150 190 500 278 211 129 123 141
CFSM 0.49 0.71 1. 06 0.33 0.35 0. 69 6.94 2.11 0.75 0.39 0.35 0.56
I'N 0.57 0.79 1.22 0.38 0.37 0.79 7.74 2.44 0.83 0. 45 0. 40 0.63

STATI STICS OF MONTHLY MEAN DATA FCR WATER YEARS 1914 - 2002, BY WATER YEAR (W)

MEAN 459. 9 517.3 294.6 190.1 200.1 672.5 2230 1046 642.3 485. 5 302.1 349.7
MAX 1861 2151 638 410 713 2494 4320 2752 2054 2311 1565 1775
(W) 1986 1992 1992 1992 1984 1973 2001 1950 1951 1949 1972 1977
M N 67.1 95. 2 107 95.0 69. 3 113 513 202 121 77.9 68. 2 74.3
(W) 1949 1949 1977 1917 1964 1917 1987 1998 1948 1964 1948 1976



STREAMS TR BUTARY TO LAKE SUPER CR
04027000 BAD Rl VER NEAR CDANAH W - - Cont i nued

SUMMARY STATI STI CS FOR 2001 CALENDAR YEAR FOR 2002 WATER YEAR WATER YEARS 1914 - 2002
ANNUAL TOTAL 247334 266612

ANNUAL MEAN 677.6 730. 4 617.9

H GHEST ANNUAL MEAN 942 1983
LOAEST ANNUAL MEAN 346 1990
H GHEST DAILY MEAN 10500 Apr 24 14200 Apr 16 22000 Apr 24 1960
LOAEST DAILY MEAN 115 Sep 6 123 Aug 15 52 (a)Cct 1 1948
ANNUAL SEVEN- DAY M NI MM 121 Sep 1 136 Aug 10 54 Feb 19 1964
MAXI MUM PEAK FLOW 14700 Apr 15 (b) 27700 Apr 24 1960
MAXI MM PEAK STAGE 15.71 Apr 15 (c)21.70 Apr 24 1960
I NSTANTANECUS LOW FLOW 119 Aug 15 (d)34 Nov 8 1976
ANNUAL RUNCFF ( CFSM 1.14 1.22 1.03

ANNUAL RUNCFF (| NCHES) 15. 41 16. 61 14. 06

10 PERCENT EXCEEDS 1110 1070 1430

50 PERCENT EXCEEDS 272 299 275

90 PERCENT EXCEEDS 146 163 120

a) Aso occurred Aug. 6, 7, 1964

b) Fromrating curve ext ended above 12, 000 ft3/s and a conparison with contracted-openi ng neasurenent of peak flow
45,600 ft3/s at Odanah, drainage area, 990 m 2

) From fl oodmar ks

) Result of freezeup

) Estimated due to ice effect or mssing record

(
(
(
(
(

D QO



44 STREAMS TR BUTARY TO LAKE SUPERI CR
04027500 WH TE R VER NEAR ASHLAND, W

LOCATI ON. - - Lat 46°29' 50", |ong 90°54' 15", in NE l/4 sec.6, T.46 N, R4 W, Ashland County, Hydrologic Unit 04010302, at
downst ream end of powerpl ant of Lake Superior D strict Power Co., 0.3 m downstreamfrombridge on State H ghway 112 over
dam and 4.5 m south of Ashland city lints.

DRAI NAGE AREA --301 ni 2,

PERI CD OF RECCRD. --May 1948 to current year.

REVI SED RECORDS. - - WDR W-82-1: Drainage area. WDR W-92-1: 1952-53(N), 1960(M), 1967(M, 1972(M, and 1978(M.

GAGE. - - Wt er-stage recorder and crest-stage gage. Datumof gage is 660.15 ft above NG/D of 1929 (Lake Superior D strict Power
Co. bench mark). Prior to May 20, 1976, nonrecording gage at same site and datum

REMARKS. - - Records good (see page 11). Diurnal fluctuation caused by hydroel ectric plant at gage. Cage-height telenmeter at

station.
DI SCHARGE, CUBI C FEET PER SECOND, WATER YEAR OCTCBER 2001 TO SEPTEMBER 2002
DAI LY MEAN VALUES

DAY ocT NOov DEC JAN FEB MAR APR MAY JWN Ju AUG SEP
1 168 194 334 176 173 183 315 374 176 155 242 188

2 168 193 327 176 174 176 292 332 166 128 212 202

3 188 189 315 179 165 193 280 293 174 143 230 238

4 195 186 300 194 175 177 266 281 178 147 206 233

5 190 184 892 202 166 180 245 260 183 173 214 191

6 167 183 855 195 192 225 243 260 189 151 203 243

7 168 185 705 193 192 188 271 251 192 154 188 208

8 168 178 639 166 191 177 500 1180 198 173 203 206

9 186 185 490 189 188 181 609 1310 224 184 184 204
10 159 187 415 228 173 186 1460 1090 219 210 186 213
11 189 185 328 240 189 203 2900 1110 213 183 205 233
12 183 188 277 217 173 228 2820 1070 217 176 187 221
13 187 183 267 212 161 218 3010 703 220 158 188 206
14 212 182 236 194 190 242 3050 581 258 178 189 202
15 263 188 228 194 191 204 2690 505 256 160 207 196
16 244 187 235 193 180 202 2480 376 236 162 189 184
17 225 182 256 179 184 236 2250 330 196 180 223 191
18 218 186 223 142 174 214 2130 288 179 204 264 188
19 192 201 235 130 221 243 1690 269 180 185 266 179
20 206 201 225 164 219 241 1310 240 178 177 235 208
21 200 194 144 213 197 228 942 221 175 245 242 179
22 176 191 196 187 194 199 625 220 164 263 260 195
23 184 190 229 192 221 216 542 216 184 236 246 197
24 198 206 172 181 210 233 482 187 189 232 248 243
25 209 324 138 187 203 208 471 209 180 191 254 243
26 212 368 143 186 216 208 408 177 212 183 214 260
27 215 374 161 187 161 191 384 200 173 209 205 279
28 205 305 161 188 185 240 339 179 169 192 205 257
29 199 317 172 183 --- 272 387 177 165 192 184 225
30 195 345 173 162 --- 348 412 190 158 177 204 225
31 193 .- 176 173 .- 333 .- 179 --- 215 204 ---
TOTAL 6062 6561 9647 5802 5258 6773 33803 13258 5801 5716 6687 6437
MEAN 195.5 218.7 311.2 187.2 187.8 218.5 1127 427.7 193.4 184. 4 215.7 214.6
MAX 263 374 892 240 221 348 3050 1310 258 263 266 279
MN 159 178 138 130 161 176 243 177 158 128 184 179
CFSM 0. 65 0.73 1.03 0. 62 0. 62 0.73 3.74 1.42 0.64 0.61 0.72 0.71
IN 0.75 0.81 1.19 0.72 0. 65 0.84 4.18 1.64 0.72 0.71 0.83 0.80

STATI STICS OF MONTHLY MEAN DATA FOR WATER YEARS 1948 - 2002, BY WATER YEAR (W)
MEAN 233.8 248.8 203.4 186. 8 194. 4 306.5 595. 3 358. 6 283.1 266. 8 227.9 236.1

MAX 445 509 311 248 318 666 1330 867 707 697 744 635
(W) 1983 1992 2002 1952 1984 1973 2001 1950 1952 1953 1972 1960
M N 152 160 150 146 136 178 231 175 140 142 147 146
(W) 1949 1977 1964 1991 1968 1965 2000 1998 1948 1988 1948 1948
SUMMARY STATI STI CS FOR 2001 CALENDAR YEAR FOR 2002 WATER YEAR VATER YEARS 1948 - 2002
ANNUAL TOTAL 111064 111805

ANNUAL MVEAN 304.3 306. 3 279.1

H GHEST ANNUAL MEAN 426 1953
LOAEST ANNUAL MEAN 210 2000
H GHEST DAILY MEAN 3590 Apr 23 3050 Apr 14 4100 Aug 20 1972
LOAEST DALY NEAN 138 Dec 25 128 Jul 2 61  Sep 7,8 1979
ANNUAL SEVEN- DAY M NI MM 144 Jul 10 150 Jul 1 68 Sep 4 1979
MAXI MM PEAK FLOW 4060 Apr 12 (a)8100 Jul 1 1953
MAXI MMM PEAK STAGE 5.58 Apr 12 7.90 Jul 1 1953
ANNUAL RUNOFF ( CFSM 1.01 1.02 0.93

ANNUAL RUNOFF (| NCHES) 13.73 13.82 12. 60

10 PERCENT EXCEEDS 377 379 464

50 PERCENT EXCEEDS 193 202 210

90 PERCENT EXCEEDS 162 173 160

(a) Fromrating curve extended above 3,000 ft%s



STREAMS TR BUTARY TO LAKE SUPER CR
04029990 MONTREAL RI VER AT SAXON FALLS NEAR SAXQN, W

LOCATI ON. - - Lat 46°32' 13", |ong 90°22' 47", in SVV1/4 N\N1/4 sec.21, T.47 N, R1 E, Iron County, Hydrologic Unit 04010302, at
Saxon Fal l's powerhouse, 3.4 m northeast of Saxon, and 3.8 m upstream from nouth.

DRAI NAGE AREA --262 ni 2.

PERI CD OF RECCORD. - - Sept enber 1938 to Septenber 1970, Cctober 1986 to current year.
(04030000), Septenber 1938 to Septenber 1970.

Publ i shed as "Montreal

REVI SED RECORDS. --WBP 894: 1938-39. WGP 924: 1939-40. WBP 1307: 1948(M. WBP 1627: 1958.

GAGE. - - Headwater and tailwater gages read by Northern States Power Conpany. Septenber 1938 to Septenber 1970, water-stage
recorder at site 1.8 nm downstreamat el evation of 760 ft above NGVD of 1929 (from Power Conpany data).

REMARKS. --Di urnal fluctuation_caused by Saxon Falls powerplant. Flowregulated by Gle Reservoir on Wst Branch Montreal
(capacity 1,290, 000, 000 ft3 s) since April 1941.
COOCPERATI ON. - - Records were provided by Northern States Power Conpany and revi ewed by the Geol ogical Survey.
DI SCHARGE (POMER PLANT), CUBI C FEET PER SECOND, WATER YEAR OCTCBER 2001 TO SEPTEMBER 2002
DAl LY MEAN VALUES
DAY ocT Nov DEC JAN FEB MAR APR MAY JWN JuL AUG SEP
1 59 290 240 143 131 190 245 685 203 205 475 125
2 50 303 240 155 149 178 245 560 203 215 475 125
3 50 214 226 149 149 178 245 420 190 375 271 200
4 66 214 226 155 149 155 210 325 200 375 271 134
5 75 172 310 161 143 161 215 325 225 225 190 108
6 75 166 840 161 143 183 195 335 230 215 190 155
7 75 136 858 161 155 167 195 345 215 215 190 140
8 59 124 660 161 169 167 325 370 290 225 190 140
9 71 125 660 155 145 155 370 3565 290 260 190 136
10 71 122 323 178 145 155 467 3350 326 225 190 145
11 71 127 225 167 155 215 1500 2170 270 215 190 180
12 88 100 243 167 161 225 2650 2170 240 205 190 155
13 82 105 210 167 149 225 3960 1365 240 211 190 115
14 82 105 175 155 149 255 3960 825 400 211 190 120
15 165 106 120 155 161 235 8550 720 585 215 150 120
16 142 100 120 161 161 215 8840 560 585 215 163 105
17 145 100 195 173 161 215 8840 445 315 205 145 105
18 130 100 178 167 155 240 8100 350 230 220 145 100
19 125 156 155 143 161 235 5460 350 225 215 120 100
20 125 166 120 143 197 225 4060 270 225 215 115 232
21 125 148 101 155 167 195 4060 235 225 215 115 205
22 110 148 131 155 173 195 1880 220 225 185 149 205
23 94 148 131 155 208 220 1350 225 225 290 139 183
24 100 136 131 143 178 220 970 195 225 205 115 323
25 118 136 131 137 178 195 970 205 255 225 115 285
26 155 302 134 143 178 185 870 205 310 232 120 330
27 172 325 149 143 173 185 750 205 310 210 120 420
28 172 268 149 149 185 185 750 200 290 210 115 350
29 172 258 143 149 .- 185 649 205 255 225 125 350
30 225 240 143 143 --- 245 745 190 255 215 125 205
31 225 --- 143 143 --- 245 --- 195 --- 215 125 ---
TOTAL 3474 5140 7810 4792 4528 6229 71626 21785 8262 7089 5593 5596
MEAN 112.1 171.3 251.9 154. 6 161.7 200.9 2388 702.7 275.4 228.7 180. 4 186.5
MAX 225 325 858 178 208 255 8840 3560 585 375 475 420
M N 50 100 101 137 131 155 195 190 190 185 115 100
CFSM 0.43 0. 65 0.96 0.59 0. 62 0.77 9.11 2.68 1.05 0. 87 0. 69 0.71
IN 0.49 0.73 1.11 0. 68 0.64 0.88 10. 17 3.09 1.17 1.01 0.79 0.79
STATI STI CS OF MONTHLY MEAN DATA FOR WATER YEARS 1938 - 2002, BY WATER YEAR (W)
MEAN 194.9 244.7 176.6 160. 0 160.0 314.6 1010 518.8 361.7 287.4 194. 3 191.2
MAX 495 800 391 295 321 888 2388 1180 1172 1068 432 894
(W) 1942 1992 1952 1969 1969 1945 2002 1954 1939 1992 1953 1941
M N 38.2 34.2 38.1 27.8 21.0 55. 4 213 127 101 74.1 36.1 33.6
(W) 1949 1949 1949 1949 1949 1940 1987 1941 1987 1987 1987 1939
SUMVARY STATI STI CS FOR 2001 CALENDAR YEAR FOR 2002 WATER YEAR WATER YEARS 1938 - 2002
ANNUAL TOTAL 130647 151924
ANNUAL MEAN 357.9 416. 2 317.3
H GHEST ANNUAL MEAN 487 1952
LONEST ANNUAL MEAN 85.7 1971
H GHEST DALY MEAN 5490 Apr 24 8840 Apr 16, 17 9880 Jul 3 1992
LONEST DAILY MEAN 50 t 2,3 50 at 2,3 7.2 Ot 24 1948
ANNUAL  SEVEN- DAY M NI MM 58 Sep 27 64 at 1 7.7 COct 29 1948
ANNUAL RUNCFF ( CFSM 1.37 1.59 1.21
ANNUAL RUNCFF (| NCHES) 18. 55 21.57 16. 45
10 PERCENT EXCEEDS 455 509 642
50 PERCENT EXCEEDS 166 190 191

90 PERCENT EXCEEDS 95 117 85

R ver near Saxon"

R ver

45



46

04037500 (1 SCO BRANCH ONTONAGON R VER AT Cl SCO LAKE QUTLET, M

STREAMS TR BUTARY TO LAKE SUPER CR

LOCATI ON. - - Lat 46°15' 12", |ong 89°27' 05", in NE l/4 sec.32, T.45 N, R 41 W, Cogebic County, Hydrologic Unit 04020102, on |eft
bank 80 ft downstreamfrom G sco Lake Dam 2.5 ni upstreamfrom Langford Creek, 5.0 m upstreamfromU.S. H ghway 2, and

13 m west of Watersmeet.

DRAI NAGE AREA --50.7 ni 2,

PERI CD OF RECORD. --Cctober 1944 to current year.

REVI SED RECORDS. --WBP 1911: Drai nage ar ea.

GAGE. - - Wit er - st age recor der.
site and at datum4.00 ft higher.

Dat um of gage is 1,672.69 ft above NGVD of 1929. Prior to Cct.

1, 1968,

nonr ecor di ng gage at same

REMARKS. - - Recor ds good except for di scharges bel ow 3.0 ft3's, which are poor (see page 11). Flow regul ated by G sco Lake

(station 04037400).

Sever al

neasurenments of water tenperature were nade during the year.

Dl SCHARGE, CUBI C FEET PER SECOND, WATER YEAR OCTCBER 2001 TO SEPTEMBER 2002
DALY MEAN VALUES

DAY oCT NOV

1 0.41 2.8

2 0. 42 2.5

3 44 2.3

4 92 2.2

5 71 2.1

6 48 1.9

7 47 1.9

8 28 1.9

9 6.9 1.8

10 1.7 1.7

11 1.3 1.8
12 1.3 36
13 1.2 78
14 1.2 77
15 28 87
16 52 99
17 64 97
18 62 95
19 39 71
20 24 23

21 25 1.6

22 25 1.5

23 25 1.3

24 39 1.4

25 49 1.5
26 75 29
27 139 116
28 170 175
29 98 148
30 15 75

31 3.2 ---

TOTAL 1276.63  1236.2

MEAN 41.18 41.21

MAX 170 175

M N 0.41 1.3

CFSM 0.81 0.81

I'N. 0.94 0.91

DEC JAN FEB
28 52 57
29 39 68
28 27 65
28 14 64
80 2.6 52

131 2.6 42
127 34 27
125 90 7.4
125 88 2.8
74 50 2.6
15 16 6.1

3.3 3.7 12

3.0 3.7 13

3.0 15 28

3.0 27 37

2.8 38 22

9.2 59 22
15 73 34
34 71 46
67 69 49
75 68 89
74 66 95
73 45 70
50 16 69
25 6.8 69
19 2.1 68

2.6 2.1 56

2.6 2.1 44

2.6 2.1 ---

2.7 12 ---
28 34 ---

1284.8 1030.8 1216.9
41. 45 33.25 43. 46

131 90 95

2.6 2.1 2.6
0.82 0. 66 0. 86
0.94 0.76 0.89

240

238
237
235
231
226

222
218
213
210
205

4671
155.7
242
43
3.07
3.43

MAY

200
194
190
180
174

174
169
177
192
189

189

3584. 9
115.6
200
9.9
2.28
2.63

STATI STICS OF MONTHLY MEAN DATA FOR WATER YEARS 1945 - 2002, BY WATER YEAR (W)

MEAN  66.82  65.90
MAX 151 116
(W) 1986 1968
M N 13.1 14.5
(W) 1958 1945
SUMVARY STATI STI CS
ANNUAL TOTAL

ANNUAL MEAN

H GHEST ANNUAL MEAN
LOAEST ANNUAL MEAN
H GHEST DAILY MEAN
LOWEST DALY MEAN

47.
84
19
23
19

ANNUAL SEVEN- DAY M NI MUM

MAXI MM PEAK FLOW
MAXI MMM PEAK STAGE
ANNUAL RUNOFF ( CFSM

ANNUAL RUNOFF (| NCHES)

10 PERCENT EXCEEDS
50 PERCENT EXCEEDS
90 PERCENT EXCEEDS

(a)
(e)

Present datum
Esti mat ed

21 38. 89 35. 06
.1 62. 6 81.0
61 1983 1945
.5 23.1 20.6
90 1959 1950

FCR 2001 CALENDAR YEAR

13767. 87
37.72

178
0.40
0.41

Apr 24
Sep 28
Sep 25

0.74
10. 10
97
24

0.52

43.95
92.1
1973
24,1
1956

62. 86
156
2002
2.02
1948

FCR 2002

20052.
54.

242

0.
0.

245

5.
1.
14.

169
35

1.

47. 66
160
1996
0.17
1977
WATER YEAR
74
94
19
14

18

7

1759
58. 63
173
11
1.16
1.29

45. 07
123
1953
0.11
1977

Gage- hei ght telenmeter at station.

Ju AUG SEP
14 24 0.70
7.7 66 31
2.1 74 67
1.9 73 37
1.7 42 e46
1.4 33 e70
1.3 32 e70
9.4 12 e70
21 12 e37
21 11 19
17 11 20
5.7 11 20
1.3 7.9 19
1.2 3.7 19
1.1 0.90 19
0.96 0.81 14
0.95 0.82 4.8
0. 90 0.76 0.82
0.94 0.69 26
0.84 0.63 67
1.2 40 89
29 74 85
90 73 48
120 71 7.3
117 69 1.1
58 47 12
9.6 21 35
1.6 20 46
6.6 15 45
6.8 6.1 58
1.3 0. 99
553.49  854.30 1083.72
17.85  27.56  36.12
120 74 89
0.84 0.63 0.70
0.35 0.54 0.71
0.41 0.63 0. 80
32.36  25.35  36.59
113 99.7 104
1953 1978 1977
0.25 0.15 0.23
1977 1970 1976
VATER YEARS 1945 - 2002
45. 65
65. 9 1973
25.2 1949
288 May 1 1951
0.08 Jul 21 1988
0.09 Jul 28 1988
288 May 1 1951
(a)6.10 May 1 1951
0. 90
12.23
103
37
0. 90
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LOCATI ON. - - Lat 45°57' 39", |ong 88°18' 57", in hwv%q SE %@ sec.9, T.41 N, R32 W, Mchigan Meridian, Iron County, Hydrologic
Unit 04030106, on left bank 30 ft upstreamfrombridge on U S. Hghway 2, 4.0 ni upstreamfrom Paint River,

of Fl orence

STREAMS TR BUTARY TO LAKE M CH GAN

04060993 BRULE R VER NEAR FLORENCE, W

and 8.0 m upstream fromconfluence with M chi gamme R ver

DRAI NAGE AREA --366 m 2, approximately.

PERI CD OF RECCRD. --January 1914 to February 1916, June 1944 to current year

REVI SED RECORDS. - - WBP 1387: 1914-16. WDR M -92-1: Drai nage area.

GAGE. - - Wit er - st age recorder.
nonr ecordi ng gage, and Aug. 19, 1944 to Apr.

REMARKS. - - Recor ds good except those for estimated daily di scharges, which are fair (see page 11)
punpage prior to August 1977. Several neasurenments of water tenperature were made during the year. Cage-height teleneter at

station.

2

©©oo~N® ORhwWNE

10

TOTAL
MEAN
MAX
M N
CFSM
I'N.

191
203
321
308
268

241
225
218
216
291

316
282
253
257
260

246
234
225
221
221

227
222
217
249
297

299
294
275
282
282
282

7923
255.6
321
191
0.70
0.81

STATI STI CS CF

Di scharge includes sone mne

Dl SCHARGE, CUBI C FEET PER SECOND, WATER YEAR OCTCBER 2001 TO SEPTEMBER 2002
DALY MEAN VALUES

NOV

281
266
254
242
235

230
233
255
252
245

237
230
229
231
229

226
221
220
233
237

229
227
227
242
306

307
309
304
296
296

7529
251.0
309
220
0. 69
0.77

DEC

299
290
286
293
347

670
735
539
419
390

355
336
314
289
297

289
293
294
280
261

272
310
297
273
237

e235
e225
e230
e235
e240
e240

10070
324.8
735
225
0.89
1.02

MONTHLY MEAN DATA

331.2
600
1916
202
1990

MEAN  321.6
MAX 612

(W) 1986

M N 179

(W) 1949
SUMVARY STATI STI CS
ANNUAL TOTAL
ANNUAL MEAN

H GHEST ANNUAL MEAN
LOAEST ANNUAL MEAN

H GHEST DAILY MEAN
LOAEST DAl LY NEAN
ANNUAL SEVEN- DAY M NI MM
MAXI MM PEAK FLOW

MAXI MM PEAK STAGE

I NSTANTANECUS LOW FLOW
ANNUAL RUNOFF ( CFSM
ANNUAL RUNCFF (| NCHES)
10 PERCENT EXCEEDS

50 PERCENT EXCEEDS

90 PERCENT EXCEEDS

(2)
(b)
(e)

274.9
424
1986
175
1990

FCR 2001 CALENDAR YEAR

JAN

€240
e240
e240
€240
€240

e240
e240
e240
€240
e245

e245
e245
e245
e245
€240

e240
€230
e220
e210
e210

e210
e210
e210
e210
e210

e215
e220
e220
e220
e220
e220

7100
229.0
245
210
0.63
0.72

FEB

MAR

e240
e230
e230
e230
e230

e230
e230
e230
e230
e230

e240
e240
e240
e250
e250

e250
e250
e250
e250
e250

e250
e240
e240
e240
e235

e230
e230
e235
e240
e240
e240

7400
238.7
250
230
0.65
0.75

FOR WATER YEARS 1914 - 2002, BY WATER YEAR (W)

249.6
369
1986
156
1995

106751

292.

1460
157
162

0.80
10. 85

388
237
188

243.4
406
1984
163
1995

Apr 14
Sep 6
Aug 31

318.7
833
1973
178
1965

Present site and datum peak stage at previous site and datum 8.60 ft,
Result of freezeup
Estimated due to ice effect or nissing record

Dec.

APR MAY JWN
€250 847 349
€250 735 332
€250 632 322
€250 572 351
€250 547 355
€250 593 338
€250 691 317
€250 715 314
e270 1240 314

342 1620 302

659 1470 429
1270 1110 563
1750 957 463
2110 814 698
2430 712 1000
2960 645 820
3500 589 570
3240 539 478
2510 498 415
2070 474 443
1650 455 418
1270 435 383
1070 415 366

973 402 367
1040 393 373

956 394 548

821 387 592

775 376 476

774 363 399

879 366 356

.- 382 ---

35319 20368 13451
1177 657.0 448. 4
3500 1620 1000

250 363 302
3.22 1.80 1.23
3.59 2.07 1.37

654. 9 496. 2 391. 3
1235 1104 712
1967 1965 1981

235 242 194

1990 1998 1988
FOR 2002 WATER YEAR
143062

392.0
3500 Apr 17

191 Cct 1

210 Jan 19
3610 Apr 17

7.85 Apr 17
1.07
14.54

651

265

230

JuL

328
318
301
288
277

269
264
289
338
299

277
264
265
251
243

236
237
327
283
259

324
484
397
319
298

312
292
310
313
298
321

9281
299. 4
484
236
0.82
0.94

337.2
983
1953
185
1989

3

2

4.0

AUG

394
594
476
398
362

322
297
280
267
261

252
247
249
257
250

248
267
271
250
238

303
451
383
341
316

285
268
259
253
247
242

9528
07. 4
594
238
0.84
0.97

87.8
604
1972
186
1948

WATER YEARS 1914 -

349.

512
221
4420
130
140
4700

(a)8.

(b) 95
0

12
547
286
205

a1

. 96
.98

Jul

Jan

Jul 2
Jul 15
Dec 17

m nort hwest

Dat um of gage is 1,240 ft above NGVD of 1929, fromtopographic map. Prior to Aug. 29, 1944
4, 1994, water-stage recorder at site 3.0 m downstreamat different datum

238
260
278
256
249

275
280
264
250
245

252
241
234
242
262

255
242
235
245
295

372
308
282
286
286

305
395
356
311
324

8323
277.4
395
234
0.76
0.85

307.4
582
1959
182
1948

2002

1973
1990
1953
1963
1995
1953
1999
1999

20, 1983, backwater fromice



STREAMS TR BUTARY TO LAKE M CH GAN 49

04062011 BRULE R VER NEAR COWDNVWEALTH, W
LOCATI ON. - - Lat 45°56' 51" | ong 88°12' 55", in N\N1/4 sec.14, T.40 N, R 18 E, Wsconsin Mridian, Florence County, Hydrologic
Unit 04030106, on right bank 900 ft downstreamfromBrule Island Dam 1.5 m upstreamfrom confluence with M chi gamme R ver,
and 2.8 m north of Commonwealth, W.
DRAl NAGE AREA. - -1, 020 ni 2.
PERI CD OF RECCRD. --Cctober 1989 to current year.
REVI SED RECORD. - -WDR M -91-1: 1990(M).
GAGE. --Water-stage recorder and crest-stage gage. El evation of gage is 1,130 ft above NG/D of 1929, from topographic nap.

REMARKS. - - Recor ds good (see page 11). Flow regul ated by powerplant 900 ft upstream and by Lower Paint Dam 8.2 m upstream
Records not adjusted for diversion to Mchiganme R ver by Paint R ver D version Canal. Gage-height tel emeter at station.
COCPERATI ON. - - Gage- hei ght record was provi ded by Wsconsin B ectric Power Co.,

under general supervision of the Geol ogi cal

Survey.
DI SCHARGE, CUBI C FEET PER SECOND, WATER YEAR OCTCBER 2001 TO SEPTEMBER 2002
DAI LY MEAN VALUES
DAY ocT Nov DEC JAN FEB MAR APR MAY JWN Ju AUG SEP
1 293 433 439 438 470 440 483 1660 702 695 661 525
2 301 385 394 436 366 429 498 1560 661 618 967 519
3 490 342 406 443 435 402 508 1220 640 644 1300 551
4 429 363 449 421 438 391 498 1030 657 522 1680 543
5 373 324 701 429 416 419 485 981 711 639 1520 497
6 312 364 1020 471 434 422 469 1050 650 554 809 533
7 325 334 1080 428 438 403 512 1410 628 557 647 536
8 337 387 932 449 440 405 537 1740 673 608 552 563
9 338 373 665 442 431 428 614 2740 557 671 534 548
10 397 343 682 487 414 444 683 3440 620 612 591 505
11 430 354 641 484 389 425 1170 3330 784 617 498 504
12 427 324 549 456 453 462 1850 2160 1040 562 508 535
13 348 340 547 457 407 426 3180 1420 948 503 541 503
14 378 359 502 447 396 456 5250 1470 1060 559 549 506
15 375 343 452 427 473 476 6430 1510 1440 574 528 513
16 345 301 505 439 435 437 8540 1150 1330 542 524 545
17 385 378 509 461 408 436 10500 956 970 547 527 500
18 324 303 544 357 444 481 10100 919 827 616 528 507
19 354 365 509 377 437 445 8320 868 842 631 527 505
20 299 308 451 432 485 447 7230 824 807 593 525 533
21 353 387 411 452 447 453 5400 847 864 587 529 747
22 347 316 526 433 409 407 3620 768 752 866 851 580
23 311 352 576 436 446 419 2330 789 771 717 745 763
24 387 378 435 438 479 464 2230 685 689 646 681 836
25 421 418 423 416 447 409 2410 750 745 608 587 552
26 414 420 406 437 422 445 2250 731 950 643 530 558
27 412 431 382 451 450 446 2060 744 1000 643 551 674
28 409 457 451 430 384 479 2100 720 849 573 481 651
29 383 403 429 444 --- 477 1870 714 750 680 533 594
30 368 413 426 391 --- 525 1710 714 631 849 549 645
31 409 --- 439 416 --- 490 --- 680 --- 733 517 ---
TOTAL 11474 10998 16881 13525 12093 13688 93837 39580 24548 19409 21070 17071
MEAN 370.1 366. 6 544.5 436. 3 431.9 441.5 3128 1277 818.3 626. 1 679.7 569. 0
MAX 490 457 1080 487 485 525 10500 3440 1440 866 1680 836
MN 293 301 382 357 366 391 469 680 557 503 481 497
STATI STICS OF MONTHLY MEAN DATA FOR WATER YEARS 1990 - 2002, BY WATER YEAR (W)
MEAN 405. 8 392.0 355.3 337.3 343.6 430. 4 1150 856. 0 500. 7 468. 8 384.1 375.8
MAX 712 571 545 436 432 634 3128 2757 818 887 680 569
() 1991 1993 2002 2002 2002 1998 2002 1996 2002 1999 2002 2002
MN 276 307 270 259 270 327 322 355 334 272 296 285
() 1990 1990 1990 1991 1991 2001 1990 1998 1992 1990 1990 1998
SUMVARY STATI STI CS FOR 2001 CALENDAR YEAR FOR 2002 WATER YEAR WATER YEARS 1990 - 2002
ANNUAL TOTAL 171750 294174
ANNUAL MEAN 470.5 806. 0 500. 0
H GHEST ANNUAL MEAN 810 1996
LONEST ANNUAL MEAN 325 1990
H GHEST DAILY MEAN 4430 Apr 14 10500 Apr 17 10500 Apr 17 2002
LOWEST DALY MEAN 240 Aug 30 293 Ct 1 182 Feb 11 1994
ANNUAL SEVEN- DAY M NI MUM 264 Aug 30 335 Nov 12 202 Mar 26 1990
MAXI MUM PEAK FLONV 11200 Apr 17 11200 Apr 17 2002
MAXI MUM PEAK STAGE 15.67 Apr 17 15.67 Apr 17 2002
10 PERCENT EXCEEDS 580 1190 700
50 PERCENT EXCEEDS 354 507 374
90 PERCENT EXCEEDS 288 374 283



50 STREAMS TR BUTARY TO LAKE M CH GAN
04063500 MENCM NEE RI VER AT TWN FALLS NEAR | RON MOUNTAIN, M

LOCATI ON. - - Lat 45°52' 17", |long 88°04' 12" in NE 1/ SE l/4 sec.12, T.40 N, R 31 W, Mchigan Meridian, Dickinson County,
Hydrol ogi c Unit 04030108 on left bank 150 ft downst ream f rom Wsconsi n B ectric Power Conpany power house at Twin Falls Dam
3.6 m north of Iron Muntain, and at nile 106. 6.

DRAI NAGE AREA --1, 800 mi?
PERI CD OF RECCRD. --January 1914 to current year. Published as "near Florence, W" Cctober 1957 to Septenber 1989.
REVI SED RECORDS. --WDR M -91-1: 1990(M. WDR M-92-1: Drainage area.

GAGE. -- Wit er-stage recorder and crest-stage gage. Datumof gage is 1,062 ft above NG/D of 1929 (levels by Wsconsin B ectric
Power Co.). Prior to Septenber 1957, headwater and tailwater gages and generation data entered hourly in daily |og sheets by
conpany enpl oyees. Cctober 1957 to Septenber 1989, water-stage recorder at site 10.4 m upstreamat different datum Novenber
1989 to July 1993, water-stage recorder at site 150 ft upstream at same datum

REMARKS. - - Records good (see page 11). Prior to Septenber 1957, discharge deternined from powerplant records conputed on basis of
| oad- di scharge rating of hydroelectric units and rating for tailwater gage during periods of spill; ratings devel oped by U. S
Ceol ogi cal Survey. Flow regul ated by powerplants, by M chi gamme Reservoir, capacity, 119,950 acre-ft, by Peavy Pond,
capacity, 33,860 acre-ft, on M chigame R ver, and by many snaller reservoirs upstreamfromstation. Several neasurenents of
wat er tenperature were nade during the year. Cﬁge hei ght teleneter at station.

COCPERATI ON. - - Gage- hei ght record was provi ded by Wsconsin B ectric Power conpany, under general supervision of the Ceol ogical
Survey.

DI SCHARGE, QUBI C FEET PER SECOND, WATER YEAR OCTCBER 2001 TO SEPTEMBER 2002
DALY MEAN VALUES

DAY ocT Nov DEC JAN FEB VAR APR MAY JUN JUuL AUG SEP
1 862 1410 1020 1420 1650 1680 1400 4390 1730 2220 1830 1000
2 822 1320 881 1450 1540 1510 1440 4810 1770 1790 3160 1390
3 1280 1080 1170 1490 1500 1660 1480 3920 1780 1620 3380 1470
4 1430 1030 1180 1500 1490 1520 1500 3520 1920 1440 4170 1520
5 1340 1000 1260 1590 1500 1500 1330 3300 1720 1370 3970 1520
6 852 930 2230 1350 1480 1580 1370 3260 1570 1200 2840 1540
7 857 835 2690 1480 1460 1790 1260 3630 1500 1270 1970 1570
8 845 960 2870 1580 1580 1860 1570 4210 1540 1400 1750 1710
9 978 914 2260 1620 1500 1980 1510 6120 1620 1510 2020 1490
10 809 964 1800 1640 1480 1760 1650 8620 1620 1410 1860 1370
11 950 974 1740 1650 1430 1810 2030 7120 1790 1460 1540 1450
12 866 918 1820 1630 1460 1960 2800 5500 2150 1350 1510 1320
13 815 941 1730 1470 1440 1680 3610 4240 2260 1350 1520 1430
14 814 975 1710 1560 1340 1760 5690 4650 2560 1360 1610 1210
15 847 915 1570 1540 1490 1890 7640 4190 3530 1200 1440 1330
16 979 824 1410 1590 1560 1910 10300 3730 3710 1230 1630 1360
17 939 775 1760 1620 1570 1900 13000 3370 2960 1060 1630 1470
18 959 840 1770 1510 1360 1890 14200 3160 2400 1480 1610 1390
19 933 772 1830 1410 1530 1930 12700 2760 2460 1600 1360 1390
20 886 832 1570 1500 1700 2010 11900 2460 2410 1550 1480 1420
21 861 835 1430 1420 1600 2050 10000 2270 2240 1480 1460 1660
22 1060 832 1280 1440 1560 2020 8940 2050 2290 1840 1750 1580
23 991 835 1440 1440 1510 2010 7330 1940 2240 1920 1720 1490
24 969 1000 1510 1600 1510 2000 6930 1920 2060 1830 1810 1350
25 887 1220 1350 1600 1500 1810 6930 1860 2200 1500 1460 1410
26 893 1230 1260 1510 1550 1400 6550 1850 2240 1670 1310 1390
27 880 1240 1310 1500 1540 1400 5670 1890 2470 1700 998 1610
28 898 1370 1150 1430 1580 1520 5170 1760 2280 1610 904 1550
29 1140 1260 1330 1570 --- 1460 4550 1790 2330 1710 997 1530
30 1260 1200 1390 1500 --- 1480 4500 1760 2220 1730 1090 1560
31 1280 --- 1340 1560 --- 1320 bl 1640 --- 1830 1060 ---
TOTAL 30182 30231 49061 47170 42410 54050 164950 107690 65570 47690 56839 43480
MEAN 973.6 1008 1583 1522 1515 1744 5498 3474 2186 1538 1834 1449
MAX 1430 1410 2870 1650 1700 2050 14200 8620 3710 2220 4170 1710
M N 809 772 881 1350 1340 1320 1260 1640 1500 1060 904 1000

STATI STICS OF MONTHLY MEAN DATA FOR WATER YEARS 1914 - 2002, BY WATER YEAR (W)

MEAN 1460 1585 1454 1406 1390 1609 3182 3037 2128 1605 1310 1399
NAX 3537 3465 2640 2253 2514 3544 8159 6319 5035 4309 2359 3149
(W) 1986 1986 1984 1983 1984 1973 1916 1960 1916 1953 1972 1968
MN 726 725 765 691 647 692 707 595 799 721 545 718
(W) 1949 1964 1925 1924 1926 1914 1990 1987 1988 1925 1925 1925
SUMMARY STATI STI CS FOR 2001 CALENDAR YEAR FOR 2002 WATER YEAR VATER YEARS 1914 - 2002
ANNUAL TOTAL 532659 739323

ANNUAL MEAN 1459 2026 1797

H GHEST ANNUAL MEAN 3069 1916
LOAEST ANNUAL MEAN 922 1925
H GHEST DAILY MEAN 5340 Apr 13 14200 Apr 18 18100 Apr 26 1960
LOAEST DAl LY NEAN 711 Sep 29 772 Nov 19 57 Sep 26 1975
ANNUAL SEVEN- DAY M N MM 816 Nov 16 816 Nov 16 277 ot 18 1975
MAXI MM PEAK FLOW 14600 Apr 17 (a) 19500 Apr 26 1960
MAXI MM PEAK STAGE 13.88 Apr 17 (b)13.88 Apr 17 2002
10 PERCENT EXCEEDS 2200 3440 3020

50 PERCENT EXCEEDS 1320 1540 1470

90 PERCENT EXCEEDS 833 960 857

(a) Gage height 14.15 ft, site and datumthen in use
(b) Present site and datum



LOCATI ON - - Lat 45°45' 49", |ong 88°27' 47", in hwv%q hNV%@ sec.23, T.38 N, R 16 E., Florence County, Hydrol ogic Unit 04030108

STREAMS TR BUTARY TO LAKE M CH GAN

04063700 PCPPLE R VER NEAR FENCE, W

(HYDROLOG C BENCHVARK STATI ON)

51

on left bank 20 ft upstreamfrombridge on U S Forest Service Road 2159, 1.8 nmi downstreamfromMid O eek, 2.6 m northwest

of Fence,

DRAI NAGE AREA --139 m 2.

and 11.5 m upstream from nout h.

PERI CD OF RECORD. - - Cct ober 1963 to current year.

REVI SED RECORDS. --VWDR W-76-1: 1972(M. WR W-80-1: Drainage area. WDR W-81-1:

CGAGE. - - Wt er - st age recorder.
site and datum

REMARKS. - - Records good except those for estinmated daily di scharges, which are poor (see page 11).

station.

2
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TOTAL
MEAN
MAX
M N
CFSM
I'N

1496
48. 26

72
34

0.35
0.40

WATER- DI SCHARGE RECCRDS

1965 (M.

Datum of gage is 1,406.16 ft above NGVD of 1929. Prior to June 18, 1964

Gage- hei ght tel eneter at

DI SCHARGE, CQUBI C FEET PER SECOND, WATER YEAR OCTCBER 2001 TO SEPTEMBER 2002
DALY MEAN VALUES

NOV DEC
73 94
75 92
74 89
70 94
63 136
57 237
55 274
66 256
69 e210
64 e190
61 el70
58 el50
55 131
54 el20
53 ell0
52 el00
51 e94
50 e84
53 e76
57 e69
57 e68
56 e66
56 e64
60 e62
89 e62

100 e60

101 e58

102 e56
97 e52
94 e50

--- e48

2022 3422
67. 40 110. 4

102 274

50 48
0.48 0.79
0.54 0.92

STATI STICS OF MONTHLY MEAN DATA

MEAN
NAX
(W)
M N

()

112.5
265
1972
25.0
1990

109. 8 65. 46
220 116
1986 1992
30.9 23.9
1977 1990

JAN

e48
e46

e35

e35
e35
e34
e34
e32

e32
e32
e32
e32
e3l
e30

1242
40. 06
50

30
0.29
0.33

FEB

e29
e29
e28
e28
e29

e30
e30
e28
e28
e28

e27
e26
e27
e27
e27

e26
e26
e26
e27
e30

e32
e32
e30
e29
e28

e28
e28
e28

791
28.25
32

26
0.20
0.21

VAR

e28
e28
e28
e28
e29

e3l
e33
e33
e35
e36

e38
e40
e38
e38
e38

e39
e40
e40
e40
e40

e40
e40
e40
e39
e39

e40
e42
ed4
e47
e50
e52

1173
37.84
52

28
0.27
0.31

APR

e52
eb2
e50
e50
e50

e50
e50
eb2
e60
e78

el50
€220
e420
e540

687

815
1020
1200
1500
1460

1360
1210
1020
893
811

698
583
518
478
473

16600
553. 3
1500
50
3.98
4.44

FOR WATER YEARS 1964 - 2002, BY WATER YEAR (W)

47. 67
86. 6
1969
24.6
1977

47.06
107
1984
26.0
1982

85. 90

356
1973
30.5
1964

310. 4
613
1979
54.6
1990

MAY JUN
478 144
460 129
425 119
388 117
354 126
363 123
361 113
357 108
446 104
495 97
500 123
457 169
422 169
379 233
344 311
319 320
288 276
258 240
228 200
202 196
181 202
169 195
160 166
151 164
145 152
150 176
163 182
155 196
145 171
143 130
153 ---
9239 5151
298.0 171.7
500 320
143 97
2.14 1.24
2.47 1.38
216.1 142.3
617 345
1965 1993
52.0 21.2
1998 1988

JUL

81.86

1999
17.5
1988

65. 60

147
1978
23.1
1989

1963

0.53

104.6

356
1980
16. 4
1989

nonr ecordi ng gage at same



52

SUMVARY STATI STI CS

ANNUAL TOTAL

ANNUAL NEAN

H GHEST ANNUAL MEAN
LOMEST ANNUAL MEAN

H GHEST DAl LY MEAN
LOMEST DAl LY MEAN
ANNUAL SEVEN- DAY M NI MM
MAXI MUM PEAK FLOW

MAXI MUM PEAK STAGE

| NSTANTANEQUS LOW FLOWV
ANNUAL RUNCFF ( CFSM)
ANNUAL RUNOFF (| NCHES)
10 PERCENT EXCEEDS

50 PERCENT EXCEEDS

90 PERCENT EXCEEDS

Ice affected
Al so occurred Sept
Gage height, 4.52 ft

A~~~
[CR=Ne =N
—_——o

STREAMS TR BUTARY TO LAKE M CH GAN

04063700 PCPPLE R VER NEAR FENCE, W- - Cont i nued
(HYDROLOG C BENCHVARK STATI ON)

FCR 2001 CALENDAR YEAR
33550
91.92

660 Apr 14
21 Sep 5,6
25 Aug 31

198
34

20, 1989

Result of tenporary storage from beaver dam
Estimated due to ice effect or mssing record

FCR 2002 WATER YEAR

47257
129.5

1500  Apr 19
(a)26  Feb 12, 16-18
(a)26  Feb 12
1560  Apr 19
4.81 Apr 19
26 Feb 12, 16- 18
0.93
12.65
297
60
32

WATER YEARS 1964 -

115.

4.81

.9
.31

Apr
(b)Ju
Apl

Apr
ot

2002

1973
1988
1979
1989
1988
1979
2002
1976



STREAMS TR BUTARY TO LAKE M CH GAN 53
04063700 PCPPLE R VER NEAR FENCE, W--Ccont i nued
( HYDROLOG C BENCHVARK STATI ON)
VATER- QUALI TY RECORD

PERI CD OF RECORD. - -June 1964 to Septenber 1997, Cctober 2000 to current year. National Water-Qulity Assessment Program sanpling
April 1993 to Cctober 1996, and May to Septenber 2001.

PERI CD CF DAILY RECCRD. - -
WATER TEMPERATURE: June to Sept enber 2002.
SPECI FI C CONDUCTANCE:  June to Septenber 2002.

I NSTRUVENTATI ON. - - Cont i nuous wat er tenperature recorder and specific conductance recorder since June 2002. Sensor |ocated near
ni dst ream

REMARKS. - - Records represent water tenperature at sensor within 0.5°C. Records for water tenperature and specific conductance were
faulty Aug. 1-12.

EXTREMES FOR CURRENT PERI OD (JUNE- SEPTEMBER) . - -

WATER TEMPERATURE:  Maxi mum 30.0°C, July 1; mininum 9.0°C, Sept. 24 and 28.
SPECI FI C CONDUCTANCE:  Maxi num 244 pS/cm July 11; minimum 131 pS/cm June 28.

WATER TEMPERATURE, in (DEGREES ), WATER YEAR CCTCBER 2001 TO SEPTEMBER 2002

DAY MAX M N MEAN MAX M N MEAN MAX M N MEAN MAX MN MEAN
JUNE JULY AUGUST SEPTEMBER

1 --- --- --- 30.0 25.0 27.5 SRt SRt SRt 23.0 19.0 21.0
2 --- --- --- 29.5 25.0 27.5 SRt SRt SRt 22.0 20.0 21.0
3 --- --- --- 28.5 25.0 26.5 SRt SRt SRt 21.5 17.5 19.5
4 --- --- --- 27.0 22.0 24.5 --- --- --- 21.5 16.5 19.0
5 --- --- --- 26.0 20.0 23.0 --- --- --- 20.0 17.0 18.0
6 --- --- --- 26.5 20.5 23.5 SRt SRt SRt 17.5 16.5 17.0
7 --- --- --- 28.0 23.0 25.5 SRt SRt SRt 22.5 16.5 19.0
8 --- --- --- 26.5 22.5 24.5 SRt SRt SRt 24.0 18.5 21.5
9 --- --- --- 26.5 22.0 24.5 --- --- --- 25.0 20.0 22.5
10 --- --- --- 24.5 20.5 22.0 --- --- --- 23.5 18.5 21.0
11 --- --- --- 25.0 18.0 21.5 SRt SRt SRt 20.0 16.0 18.0
12 --- --- --- 25.0 18.5 22.0 . . . 20.0 15.5 18.0
13 --- --- --- 25.5 19.5 22.5 23.0 20.5 21.5 19.5 16.5 18.0
14 --- --- --- 26.5 20.5 23.5 23.0 18.5 21.0 19.0 16.0 17.5
15 --- --- --- 28.0 22.0 25.0 22.5 19.0 21.0 18.0 13.5 15.5
16 --- --- --- 28.0 23.0 25.5 23.5 18.5 21.0 17.5 12.5 15.5
17 --- --- --- 28.0 23.5 25.5 22.5 19.0 21.0 19.0 14.0 16.5
18 --- --- --- 25.0 22.0 23.0 21.5 16.5 19.0 18.0 15.5 17.0
19 --- --- --- 25.5 19.0 22.5 21.0 17.0 19.0 19.0 17.0 18.0
20 --- --- --- 26.0 20.5 23.5 21.5 16.0 19.0 18.5 17.0 17.5
21 --- --- --- 27.0 22.5 24.5 20.5 17.0 18.0 17.0 15.0 16.0
22 --- --- --- 27.0 22.5 24.5 20.0 17.0 18.0 15.0 13.0 14.0
23 --- --- --- 24.5 19.5 22.5 18.5 17.5 17.5 13.0 10.0 11.0
24 --- --- --- 24.5 19.5 22.0 21.5 17.0 19.0 12.5 9.0 10. 5
25 --- --- --- 23.0 19.5 20.5 22.5 17.0 20.0 11.0 10.0 10.5
26 --- --- --- 25.0 19.0 21.5 23.5 17.5 20.5 11.0 9.5 10.0
27 --- --- --- 26.0 20.5 23.0 21.5 18.5 20.0 12.5 9.5 11.0
28 24.5 21.0 22.5 27.5 22.0 24.5 22.5 18.0 20.0 11.0 9.0 10.0
29 25.5 21.5 23.5 26.5 23.0 25.0 23.0 19.0 21.0 11.0 10.5 10. 5
30 28.0 23.0 25.5 28.0 21.5 25.0 23.5 18.5 21.0 14.5 11.0 13.0
31 --- --- --- 26.5 23.0 24.0 23.0 19.0 21.0 --- --- ---
MONTH --- --- --- 30.0 18.0 23.9 bl bl bl 25.0 9.0 16.2
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Dat e

DAY

O©oOo~N® abhwNE

Tine

1030
0910
1015
1015
1115
1040
1145
1000
0900

0800
1020

0915
1000

ST

04063700 POPPLE RI VER NEAR FENCE, W-- Cconti nued- - Cont i nued

SPECI FI C CONDUCTANCE,

MAX MN  MEAN MAX MN  NEAN MAX MN  MEAN
JUNE JuLy AUGUST
- - - 234 170 197 218 216 218
- - - 241 193 227 218 218 218
- - - 242 144 212 218 218 218
- - - 240 197 231 218 218 218
- - - 242 166 224 218 218 218
- - - 236 184 224 218 218 218
- . .- 215 153 178 218 218 218
- - - 175 165 170 218 218 218
- - - 211 173 184 218 218 218
- - - 238 169 200 218 218 218
- - - 244 182 209 218 218 218
- - - 200 186 189 238 218 226
- - - 195 191 193 239 232 237
- - - 200 194 198 234 232 233
- - - 206 200 204 236 233 235
- - - 212 205 210 237 235 236
- - - 216 202 211 238 231 233
- - - 207 198 203 238 232 235
- - - 200 194 198 236 234 235
- - - 206 197 202 238 236 237
- - - 211 205 208 238 220 230
- - - 210 205 207 220 206 215
- - - 206 203 204 206 199 201
- - - 213 205 208 204 201 202
- - - 214 208 211 208 204 206
.- - - 215 210 213 214 208 211
- - - 216 213 215 215 212 214
158 131 134 220 214 217 220 215 218
217 132 156 219 191 217 223 218 222
195 143 171 223 218 221 229 223 227
- - - 226 210 220 233 229 231
- - - 244 144 207 239 199 222
VATER- QUALI TY DATA, WATER YEAR OCTCBER 2001 TO SEPTEMBER 2002
DS BARO: PH
CHARGE, METRI C WATER  SPE-
I NST. PRES- WOLE dFIC CALC UM
OBIC  SAM SURE OXYGEN, FIELD OON  TEMER DS
FEET  PLING (MM DS (STAND DUC