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PREFACE

Thisedition of theannual hydrologic datareport of North Dakotais one of aseriesof annual reportsthat document hydrologic
data collected from the U.S. Geological Survey’s collection networks in each State, Puerto Rico, and the Trust Territories. These
records of streamflow, ground-water levels, and quality of water provide the hydrologic information needed by Federal, State,
local agencies, and the private sector for developing and managing land and water resources in North Dakota. The records are
contained in 2 volumes:

Volume 1. Surface-Water Data
Volume 2. Ground-Water Data

This report is the culmination of a concerted effort by dedicated personnel of the U.S. Geological Survey who collected,
compiled, analyzed, verified, and organized the data, and who typed, edited, and assembled the report. 1n addition to the authors,
who had the primary responsibility for assuring that the information contained herein is accurate, complete, and adheresto U.S.
Geological Survey policy and established guidelines, the following North Dakota District personnel contributed significantly to
the collection, processing, and tabulation of the data:

Bismarck District Office

L.A. Cottengaim C.R. Martin L.L. Rutschke G.B. Wald

V.M. Dressler R.J. Renner B.A. Sether JD. Wald

L.A. Hal D.R. Rosenkranz M.J. Voigt G.J. Wiche

C.S. Helgesen K.M. Rowland J.E. Wagner T.J. Williams-Sether
R.F. Lundgren

Grand Forks Field Headquarters

K.L. Boespflug J.M. Lambrecht
JB. Kelly R.A. Nustad

This report was prepared in cooperation with the State of North Dakota and with other agencies under the supervision of
G.J. Wiche, District Chief, North Dakota.
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Knife River a Manning (AC).......ccueiiiieii ettt e et e e et e e nae e sae e e tesna e tesraereens 06339100 275
Knife River near Golden Valley (AC) .......cocceeiiee ittt 06339500 277
SPriNg Creek at ZaP (C) ...veuveeeeeeeerere ettt sttt et b s bbb b sbesaesbe e neens 06340000 279
T ARV B W == I (o (o) OSSR 06340500 281
Y TESS o LU [ A= g e T 1 (o g I () 06340700 283
MisSOUri RIVEr NEAI HENSIEN (€) ......veeeeiieeie ettt sttt e st e b ennesneenenas 06340900 284
Missouri RIVer at WashDUIN (ECS) .......eeiueeeiiee ettt sttt sre e e 06341000 285
TURTLE CREEK BASIN
Turtle Creek above WashDUIN (AC) ......ccuvieeiecee et 06341410 288
PAINTED WOODS CREEK BASIN
Painted Woods Creek near WIlLON (AC) ....oceevueeee et 06341800 290
Y ESS o LU [ A= = e (ol () I 06342020 292
SQUARE BUTTE CREEK BASIN
Square Butte Creek DEloW Center (AC) ......ooeveieieeeeeeeee e e 06342260 293
BURNT CREEK BASIN
Burnt Creek near BiSMArck (AC) .....ccuvieeieiieiieie s steetestee st este e sre e e sae e ae s e besnaeeeens 06342450 295

Missouri RIVer at BiSmMarCK (CS) .....ccceieeieiieiieiieerieseeste et e steeeesteesae e sae e te et esteesaesreennesneenneens 06342500 297



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

Station
Number Page
MISSOURI RIVER BASIN--Continued
HEART RIVER BASIN
E. A. Patterson Lake near DICKINSON (EC).....ccuiieiieieiieeiesieeiestiesteseeste e steesae e sae e aessae e snaenseens 06343500 300
Green River near New HradeC (AC) .......eecveieeiiiciese ettt sttt 06344600 302
Heart River near Richardton (AC)..........coviieiiie e re e e 06345500 304
Heart River above Lake Tschidanear Glen UIN (dC) ...c.ecveveeeeci e 06345780 306
Lake Tschidanear GlEN UIIN (BC)......cueiiiieeieeie i se ettt sttt s ae s e e snaeneens 06346000 308
Antelope Creek NEar CarsON (AC) ..o verereieeeieeeiere sttt s se et re b s b e sbesbe e 06347000 310
Big Muddy Creek near AIMONE (AC) .....cceieeierierieeeeseeees e 06347500 312
Heart River at Stark Bridge near JUASON (AC) .........eeveiieeiiesieeiectiesie et ee s st 06348300 314
Heart River near Mandan (AC) ........coveeeiiiee ettt ae e e e s naere e 06349000 316
APPLE CREEK BASIN
Long Lake Creek above Long Lake near Moffit (dC) .......ccveveveeviieeie e 06349215 318
Apple Creek near MENOKEN (C)..... oottt s s 06349500 320
Missouri RIiVer Near SCHMIGL (€) ......ccoueieeie et r e sre e s 06349700 322
CANNONBALL RIVER BASIN
Cannonball River at REJENE (AC) .....ccveieerieiiericese et ae et sre e sneeneesnean 06350000 323
Cannonball River near RAIEIGN (AC) .......oouieieiicieeecce et aesrean 06351200 325
Cedar Creek NEar HAYNES (AC) .....eiveeieieeiecieste ettt ettt sttt sttt re e s ne e ens 06352000 327
Cedar Creek near RAEIGN (AC) ....ocveeieiicieciese ettt st re e ens 06353000 329
Cannonball RIVEr @ Breien (0C) ......coeieeiiieiece ettt ae st et enn e s sneenaesneeneesnean 06354000 331
BEAVER CREEK BASIN
Beaver Creek bElOW LintOn (AC)......c.vieeiiiee ettt sttt s be e ne e 06354580 333
Lake Oahe NEar PIErTE, SD () ....ccicveieieee ettt sttt ettt ettt st ae s te s et e s e be et e teennesneenenns 06439980 335
JAMESRIVER BASIN
James RIVEr NEar Grace City (AC) ..ccuviiiieeie e eie ettt e et e e e e e e e e sae s e e te s e e tessaenreenaereens 06468170 336
James River above Arrowwood Lake near Kensal (ACSP) ......eovereereeriereenieieieeeeesese s s 06468250 338
JAMES RIVEY NEAN PINGIEE (CSP) .-veuveveeeeeereeeruireeieetes st stesteseeseeste s e se e e e s e e e sesse s st sbesbesbesbesbesbeseessentees 06468500 342
Jamestown ReServoir Near JAMESIOWN () .......eeveiueerieiieeiesees e stees e esee e eeesreeeesaeesaesaeesaessaestessnesesnaensenns 06469000 345
Pipestem Creek NEAr PINGIE. (0C) ......ooviueeeeieeeeeerie ettt sttt sb e bbbt ae e 06469400 346
Pipestem ReServoir NEar JAMESIOWN (£)......c..cueerererereriestesie st stesteseeseese e et esse e s e sbesbesaesresbeseeseenean 06469820 348
James RIVEr @ JAMESIOWN (TC) .....veveeeuieieeeieeiereee ettt ettt b e b b sae b et e e e e b s 06470000 349
2 0 0e Y A e s I Y Ko TH X (o o) SRS 06470500 351
2 Te T O e T g e T @ =Y (o (o) 06470800 353
JAMES RIVEY 81 OBKES () ...veuveiveeertereeeete ettt sttt sttt e et b e se e e et et e e e aeehe e st ebesbesbesaesbenbesee s et es 06470830 355
James River at Dakota Lake Dam near Ludden (AC) ......ccevveiveeieriieierie e sie e 06470875 356
Maple River at North Dakota-South Dakota State Line (d)........coererirerereenieieeeeeerese e 06471200 358

PRECIPITATION SITES, FOR WHICH CHEMICAL-QUALITY DATA ARE PUBLISHED IN THISVOLUME

PEMBINA COUNTY

Site 484714097442301, ICAIANAIC SEAE ParK ......c.ecciiericiicteccie ettt b et ere b s beebesaeesresaeesbesaeesbesanens 458
STUTSMAN COUNTY

Site 470732099140204, WOOTWOITN ......vecuveirieieericiecre ettt eete st e st seesteseesbesaaesbesasesbesssesbesssesbesssesbeensesaeessesasessessensbessnens 460
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WATER RESOURCESDATA - NORTH DAKOTA, 2001

DISCONTINUED SURFACE-WATER DISCHARGE OR STAGE-ONLY STATIONS

The following continuous-record surface-water discharge or stage-only stations (gaging stations) in North Dakota have been discontinued.
Daily streamflow or stage recordswere collected and published for the period of record, expressed in water years, shown for each station. Those
stations with an asterisk (*) after the station number are currently operated as crest-stage partial-record stations. Discontinued project stations
with less than 3 years of record have not been included. Information regarding these stations may be obtained from the District Office at the
address given on the back side of the title page of this report.

[(d), discharge; (€), elevation (stage only); 1, not published (records only available from computer and/or manual files); --, no data).

Station name Station number Drai ?ri?f) aea Period of record
RED RIVER OF THE NORTH BASIN
Bois de Sioux River near Fairmount, ND (d) 05050500 1,540 1919-44
Wild Rice River near Cayuga, ND (d) 05051700 955 1956-79
Wild Rice River near Mantador, ND (d) 05052000 1,540 1944-50
Richland County Drain No. 65 near Great Bend, ND (d) 05052100 38 1981-85
Sheyenne River near Harvey, ND (d) 05055000 534 1946-56
North Fork Sheyenne River near Wellsburg, ND (d) 05055100 693 1957-67
Big Coulee near Maddock, ND (d) 05055200 146 1957-67
Sheyenne River at Sheyenne, ND (d) 05055500 1,790 1929-33,
1940-51
Big Coulee near Fort Totten, ND (d) 05055520 232 1966-75
Mauvais Coulee Tributary No. 4 near Cando, ND (d) 05056085 109 1994
Webster Coulee at Webster, ND (d) 05056225 670 1980-87 (1),
1993-94
St. Joe Coulee near Webster, ND (d) 05056244 - 1986-87 (1)
Calio Coulee near Starkweather, ND (d) 05056247 130 1986-88,
1994
Big Coulee below Churchs Ferry, ND (d) 05056270 1,260 1998-99
Little Coulee at Leeds, ND (d) 05056300 280 1956-67
Little Coulee near Brinsmade, ND (d) 05056390 350 1975-97
Big Coulee near Churchs Ferry, ND (d) 05056400 1,620 1951-97
Comstock Coulee near Minnewaukan, ND (d) 05056403 58 1986-88 (1),
1994
Channel A near Penn, ND (d) 05056410 930 1984-99
Sheyenne River near Kathryn, ND (d) 05058600 -- 1995-96
Cass County Drain 52 near Amenia, ND (d) 05060510 135 1981-85
Rush River near Prosper, ND (d) 05060550 170 1981-85
Lower Branch Rush River near Prosper, ND (d) 05060570 35.8 1981-85
Elm River near Kelso, ND (d) 05062200 199 1956-63,
1981-86

Beaver Creek near Hatton, ND (d) 05065000 162 1954-57
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DISCONTINUED SURFACE-WATER DISCHARGE OR STAGE-ONLY STATIONS

Station name Station number Dra ?r?w?;) aea Period of record
RED RIVER OF THE NORTH BASIN--Continued
Goose River near Portland, ND (d) 05065500 517 1940-75,
1981-86
South Branch Goose River near Portland, ND (d) 05066000 362 1940-42
Turtle River at Manvel, ND (d) 05083000 613 1946-70 (d),
1980-82 (€)
Red River of the North at Oslo, MN (d) 05083500* 31,200 1936-37,
1941-43,
1945-60,
1974-76 (1)
Middle Branch Forest River near Whitman, ND (d) 05083600 47.7 1961-90
South Branch Park River near Park River, ND (d) 05088000 214 1940-50
Homme Reservoir near Park River, ND (€) 05088500 226 1949-94
South Branch Park River below Homme Dam, ND (d) 05089000 226 1950-94
Middle Branch Park River near Union, ND (d) 05089100 15.3 1966-86
Cart Creek at Mountain, ND (d) 05089500 16.9 1954-84
Pembina County Drain No. 20 near Glasston, ND (d) 05092200 80 1972-86
Hidden Island Coulee near Hansboro, ND (d) 05098700 38 1961-95
Cypress Creek near Sarles, ND (d) 05098800 71 1961-88
Cypress Creek above International Boundary near Sarles, ND (d) 05098820 83 1988-95
Herzog Creek near Concrete, ND (d) 05100500 18.9 1954-77
Tongue River at Cavalier, ND (d) 05101500 167 1939-51
Tongue River near Pembina, ND (d) 05102000 460 1940-42
Long Creek near Crosby, ND (d) 05113500 2,080 1943-65
West Branch Short Creek near Columbus, ND (d) 05113700 167 1978-81
Des Lacs River near Kenmare, ND (d) 05116150 687 1988-93
Wintering River near Bergen, ND (d) 05120200 176 1957-78
Souris River near Towner, ND (d) 05121500 13,100 1933-41
Willow Creek at Dunseith, ND (d) 05122500 142 1953-70
Lake Metigoshe near Bottineau, ND (e) 05123000 59 1931-32
1953-87
1992-96
Oak Creek at Lake Metigoshe Outlet near Bottineau, ND (d) 05123100 59 1954-81
Stone Creek near Kramer, ND (d) 05123500 168 1986-93,
1999-2000
Egg Creek near Granville, ND (d) 05123600 289 1957-81
Cut Bank Creek at North Lake Outlet near Granville, ND (d) 05123700 534 1957-80
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DISCONTINUED SURFACE-WATER DISCHARGE OR STAGE-ONLY STATIONS

xiii

Station name Station number Dra ?nz:?g aea Period of record
RED RIVER OF THE NORTH BASIN--Continued
Cut Bank Creek near Upham, ND (d) 05123750 722 1974-80,
1999-2000
Boundary Creek near Landa, ND (d) 05123900 230 1957-81
1985-94
1999-2000
MISSOURI RIVER BASIN
Charbonneau Creek near Charbonneau, ND (d) 06329597 149 1967-81
Missouri River Stage Gage No. 8 near Trenton, ND (e) 06329680 164,000 1959-79 (e)
Blacktail Creek near Bonetrail, ND (d) 06330500 30 1956-60
Little Muddy Creek near Williston, ND (d) 06331500 1,010 1904-09,
1932-33,
1946-54
Stony Creek near Williston, ND (d) 06331570 146 1978-81
Missouri River Stage Gage No. 10 near Williston, ND (€) 06331600 165,000 1959-75 (€)
Missouri River Stage Gage No. 11 near Williston, ND (€) 06331650 165,000 1959-80 (€)
Tobacco Garden Creek near Watford City, ND (d) 06331680 135 1977-82
Beaver Creek near Ray, ND (d) 06331850 102 1977-82
White Earth River at White Earth, ND (d) 06332000 780 1954-82
Missouri River at Sanish, ND (d) 06332500 166,000 1928-32
Shell Creek near Parshall, ND (d) 06332520 465 1965-82
Little Beaver Creek near Marmarth, ND (d) 06335000 587 1938-79
Deep Creek near Amidon, ND (d) 06335750 250 1978-83
Missouri River near Elbowwoods, ND (d) 06337500 179,800 1940-54
Missouri River below Garrison Dam, ND (d) 06339000 181,400 1948-69,
1970-76 (e)
Stray Creek near Manning, ND (d) 06339180 30.3 1979-81
Knife River at Marshall, ND (d) 06339300 722 1971-81
Elm Creek near Golden Valley, ND (d) 06339490 82 1967-81
Coyote Creek near Zap, ND (d) 06339550 65.2 1978-83
Brush Creek near Beulah, ND (d) 06339560 239 1975-91
Spring Creek below Lake I1o at Dunn Center, ND (d) 06339800 116 1978-81
Spring Creek near Halliday, ND (d) 06339900 260 1978-81
West Branch Otter Creek near Beulah, ND (d) 06340200 26.5 1965-82
Antelope Creek above Hazen, ND (d) 06340520 47.2 1977-86
West Branch Antelope Creek No. 5 near Zap, ND (d) 06340524 4.37 1978-82
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Station name Station number Dra ?r?w?;) aea Period of record
MISSOURI RIVER BASIN--Continued

West Branch Antelope Creek No. 4 near Zap, ND (d) 06340528 8.46 1977-86
West Branch Antelope Creek No. 2 near Beulah, ND (d) 06340536 28.3 1977-80
West Branch Antelope Creek near Hazen, ND (d) 06340540 37.7 1978-83
Coal Creek near Stanton, ND (d) 06340580 15.8 1978-81
Alderin Creek near Fort Clark, ND (d) 06340780 219 1978-84
Missouri River Tributary No. 2 near Hensler, ND (d) 06340890 9.80 1979-81
Coal Lake Coulee near Hendler, ND (d) 06340905 70.5 1978-89
Buffalo Creek near Washburn, ND (d) 06340930 57.3 1979-83
Turtle Creek near Turtle Lake, ND (d) 06341400 310 1957-76
Square Butte Creek near Hannover, ND (d) 06342040 16.9 1977-81
Square Butte Creek Tributary No. 2 near Center, ND (d) 06342100 13 1965-76
Square Butte Creek above Nelson Lake near Center, ND (d) 06342200 75.8 1977-82
Hagel Creek near Center, ND (d) 06342230 45.6 1977-82
Norwegian Creek near Belfield, ND (d) 06342850 39.8 1979-81
South Branch Heart River near South Heart, ND (d) 06342900 132 1979-83
North Creek near South Heart, ND (d) 06342970 40.8 1979-81
Heart River near South Heart, ND (d) 06343000* 311 1946-70,

1978-84
Heart River below Dickinson Dam near Dickinson, ND (d) 06344000 404 1952-72
Heart River at Dickinson, ND (d) 06344300 440 1983-96
Heart River at Lehigh, ND (d) 06344500 443 1943-52
Green River Tributary near New Hradec, ND (d) 06344610 224 1979-81
Green River near Gladstone, ND (d) 06345000 356 1946-75
Heart River below Heart Butte Dam near Glen Ullin, ND (d) 06346500 1,710 1943-72
Wilson Creek near Glen Ullin, ND (d) 06347100 414 1965-70
Heart River near Lark, ND 06348000 2,750 1946-95
Sweetbriar Creek near Judson, ND (d) 06348500 157 1951-79
Missouri River below Mandan, ND (d) 06349070 189,800 1966-94
Long Lake Creek below Long Lake near Moffit, ND (d) 06349275 700 1989-93
Cannonball River at New England, ND (d) 06349900 285 1979-81
Coal Bank Creek near Havelock, ND (d) 06349930 70 1975-83
Cannonball River below Bentley, ND (d) 06351000 1,140 1943-81

Cannonball River near Heil, ND (d) 06351500 1,340 1951-53



WATER RESOURCESDATA - NORTH DAKOTA, 2001
DISCONTINUED SURFACE-WATER DISCHARGE OR STAGE-ONLY STATIONS

Station name Station number Dra ?nz:?g aea Period of record
MISSOURI RIVER BASIN--Continued
White Butte Fork Cedar Creek near Scranton, ND (d) 06351680 429 1965-95
Cedar Creek near North Lemmon, ND (d) 06352300 901 1959-63
Cannonball River near New Leipzig, ND (d) 1,180 1943-50
Timber Creek near Bentley, ND (d) 06352400 100 1978-81
Cedar Creek near Pretty Rock, ND (d) 06352500 1,340 1943-76
Hay Creek near Morristown, SD (d) 06352525 86 1991-92
Cannonball River near Timmer, ND (d) 06353500 3,670 1903-09,
1911-18,
1922, 1924,
1928-35
Beaver Creek at Linton, ND (d) 06354500 717 1949-89
Porcupine Ceek near Fort Yates, ND (d) 06354815 220 1991-99
One-Mile Creek near Fort Yates, ND (d) 06354825 19.8 1978-79
North Fork Grand River at Haley, ND 06355000 509 1908-17, 1945-95
Buffalo Creek Tributary near Gascoyne, ND (d) 06355310 157 1975-87
James River near Manfred, ND (d) 06467600 253 1958-94
Big Slough at Hamberg, ND (d) 06467900 60 1957-68,
1970-75
James River at New Rockford, ND (d) 06468000 714 1950-69
Juanita Lake Tributary near Grace City, ND (d) 06468190 94 1986-89
Kelly Creek below Niccum Reservoir near Bordulac, ND (d) 06468300 188 1986-89
James River near Pingree, ND (d) 06468500 1,670 1953-68
Pipestem Creek near Buchanan, ND (d) 06469500 758 1950-74
Pipestem Creek below Pipestem Dam, ND (d) 06469825 -- 1985 (1)
Pilot Drain at Oakes, ND (d) 06470833 5.10 1972-82

James River at North Dakota-South Dakota State Line (€) 06470878 5,480 1981-99
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DISCONTINUED CONTINUOUS-RECORD SURFACE-WATER-QUALITY STATIONS

The following stations were discontinued as continuous-record surface-water quality stations prior to the current water year. Daily records of
temperature, specific conductance or sediment were collected and published for the periods shown for each station.

[--, no data]

Drainage

: Station Period of record
Station name number (anrﬂe% Type of record (water years)
Wild Rice River near Cayuga, ND 05051700 955 temperature 1958
Wild Rice River near Abercrombie, ND 05053000 2,080 temperature 1967-81
specific conductance 1968-81
Red River of the North below Fargo, ND 05054020 6,820 temperature 1973-82
specific conductance 1973-82
Sheyenne River above Harvey, ND 05054500 424 temperature 1954
Sheyenne River near Warwick, ND 05056000 2,070 temperature 1951-53, 1955-62, 1964-80
specific conductance 1952-60, 1964-80
Big Coulee near Churchs Ferry, ND 05056400 2,510 temperature 1983-89
specific conductance 1983-89
Channel A near Penn, ND 05056410 temperature 1983-89, 1991
specific conductance 1983-89
Sheyenne River at Lisbon, ND 05058700 8,190 temperature 1956-81
specific conductance 1964-80
sediment 1976-79
Sheyenne River near Kindred, ND 05059000 8,800 temperature 1971-81
specific conductance 1976-81
sediment 1976-80
Red River of the North at Grand Forks, ND 05082500 30,100 temperature 1957-73
Red River of the North at Oslo, MN 05083500 31,200 temperature 1974-78
specific conductance 1974-78
Red River of the North at Drayton, ND 05092000 34,800 temperature 1957-61, 1965-75
Pembina River at Walhalla, ND 05099600 3,350 temperature 1962-81
specific conductance 1965-81
sediment 1962-76
Red River of the North at Emerson, Manitoba 05102500 40,200 temperature 1978-96
specific conductance 1978-96
Souris River near Sherwood, ND 05114000 8,940 sediment 1975-81
Souris River near Foxholm, ND 05116000 9,470 temperature 1973-81
specific conductance 1973-81
Souris River near Verendrye, ND 05120000 11,300 temperature 1973-83
specific conductance 1973-83
Deep River below Cut Bank Creek near Upham, ND 05123760 1,722 temperature 1974-81, 1989
specific conductance 1974-81
sediment 1989
Turtle River at Turtle River State Park near Arvilla, ND 05082625 311 temperature 1993-97
specific conductance 1993-97
Souris River near Westhope, ND 05124000 16,900 temperature 1955, 1957-64, 1967-68,
1974-81, 1989
specific conductance 1957-64, 1967-68, 1974-81
sediment 1956-59, 1989
Missouri River near Williston, ND 06330000 164,500 temperature 1952-65

specific conductance 1952-60, 1965
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DISCONTINUED CONTINUOUS-RECORD SURFACE-WATER-QUALITY STATIONS

XVii

: Drainage :
. Station Period of record
Station name number (?12??) Type of record (water years)

Bear Den Creek near Mandaree, ND 06332515 74 temperature 1969-71, 1989-91
specific conductance 1969-71

Little Missouri River at Marmarth, ND 06335500 4,640 temperature 1952-54
sediment 1952-54

Little Missouri River at Medora, ND 06336000 6,190 temperature 1947-49
sediment 1946-51

Little Missouri River near Watford City, ND 06337000 8,310 temperature 1972-81
specific conductance 1972-81
sediment 1947-48, 1972-76

Missouri River Below Garrison Dam, ND 06339000 181,400 temperature 1952-71

Knife River near Golden Valley, ND 06339500 1,230 temperature 1964-65
sediment 1946-49, 1964-65

Knife River at Hazen, ND 06340500 2,240 temperature 1975-82
specific conductance 1975-82

Missouri River near Hensler, ND 06340900 183,000 temperature 1967-77

Missouri River at Bismarck, ND 06342500 186,400 temperature 1967-75
specific conductance 1972-75
sediment 1972-81

Heart River near Richardton, ND 06345500 1,240 sediment 1946-52

Heart River near Mandan, ND 06349000 3,310 temperature 1972-76, 1978-82
specific conductance 1972-76, 1978-82
sediment 1972-76

Missouri River near Schmidt, ND 06349700 191,700 temperature 1967-75

Cannonball River at Regent, ND 06350000 580 temperature 1965-66
specific conductance 1965-66
sediment 1965-66

Cedar Creek near Pretty Rock, ND 06352500 1,340 sediment 1946-49

Cannonball River at Breien, ND 06354000 4,100 temperature 1972-82, 1991
specific conductance 1972-82
sediment 1972-76

North Fork Grand River at Haley, ND 06355000 509 temperature 1951-52

James River at LaMoure, ND 06470500 4,390 temperature 1953-75, 1977-96
specific conductance 1976-96

James River at Oakes, ND 06470800 5,320 temperature 1983-99
specific conductance 1983-99

James River at Dakota Lake Dam near Ludden, ND 06470875 5,480 temperature 1983-99
specific conductance 1983-99

Pilot Drain at Oakes, ND 06470833 5.10 temperature 1972-80, 1982
specific conductance 1972-80, 1982

James River at North Dakota-South Dakota State line 06470878 6,650 temperature 1974-88
specific conductance 1974-88
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INTRODUCTION

The Water Resources Division of the U.S. Geological
Survey, in cooperation with many other agencies, obtains a
large amount of data pertaining to the water resources of
North Dakota each water year. These data, accumulated
during many water years, constitute a valuable data base for
developing an improved understanding of the water resources
of the State. To make these data readily available to
interested parties outsidethe U.S. Geological Survey, thedata
are published annually in this report series entitled "Water
Resources Data - North Dakota."

This report includes records of discharge, stage, and
water quality for streams and contents, stage, and water
quality for lakes and reservoirs. Specifically, it contains
records of water discharge for 103 streamflow-gaging
stations; stage only for 20 river-stage stations; contents
and/or stage for 13 lake or reservoir stations; annual
maximum discharge for 35 crest-stage stations; and water
quality for 94 streamflow-gaging stations, 2 river-stage
stations, 9 lake or reservoir stations, 7 miscellaneous sample
sites on rivers, and 58 miscellaneous sample sites on lakes
and wetlands. Locations of these stations are shown in
figures 1 and 2 except for the miscellaneous water-quality
sites. Data are included for 9 water-quality monitor sites on
streams and for 2 precipitation-chemistry stations. These
data represent that part of the National Water Data System
collected by the U.S. Geological Survey and cooperating
State and Federal agenciesin North Dakota.

This series of annua reports for North Dakota began
with the 1961 water year with a report that contained only
data relating to the quantities of surface water. For the 1964
water year, a similar report was introduced that contained
only data relating to water quality. For the 1975-95 water
years, the report format was changed to present, in one
volume, data on quantities of surface water, quality of surface
and ground water, and ground-water levels. Beginning with
the 1996 water year, ground-water levels and ground-water
quality data have been published in a separate volume for
North Dakota.

Prior to introduction of this series and for several water
years concurrent with it, water-resources data for North
Dakota were published in U.S. Geological Survey Water-
Supply Papers. Data on stream discharge and stage and on
lake or reservoir contents and stage, through September 1960,
were published annually under the title "Surface-Water
Supply of the United States, Parts 5 and 6." For the 1961 -70
water years, the data were published in two 5-year reports.
Data on chemica quality, temperature, and suspended
sediment for the 1941-70 water years were published
annually under the title "Quality of Surface Waters of the
United States," and ground-water levels for the 1935-74
water years were published under the title "Ground-Water
Levelsin the United States." The above mentioned Water-
Supply Papers may be consulted in the libraries of the

principal cities of the United States and may be purchased from
U.S. Geological Survey, Branch of Information Services, Box
25286, Denver, CO 80225-0286.

Publications similar to this report are published annually
by the U.S. Geological Survey for al States. These official
Survey reports have an identification number consisting of the
two-letter State abbreviation, the last two digits of the water
year, and the volume number. For example this volume is
identified as"U.S. Geological Survey Water-Data Report ND-
2001-1." For archiving and general distribution, the reportsfor
1971-74 water years also are identified as water-data reports.
These water-data reports are for sale in paper copy or in
microfiche by the National Technical Information Service, U.S.
Department of Commerce, Springfield, VA 22161.

Additional information, including current prices, for
ordering specific reports may be obtained from the District
Chief at the address given on the back of the title page or by
telephoning (701) 250-7406.

COOPERATION

The U.S. Geological Survey and agencies of the State of
North Dakota have had cooperative agreements for the
collection of streamflow records since 1903, ground-water
levels since 1937, and water-quality records since 1946.
Organizations that assisted in collecting the data in this report
through cooperative agreement with the Survey are:  North
Dakota State Water Commission, Dale Frink, State Engineer;
North Dakota Department of Health, Terry L. Dwelle, M.D.,
State Health Officer; Devils Lake Basin Joint Water Resource
Board, Don Lee, Chairman; Lower Heart River Water
Resources District, W. S. Russell, Chairman; Morton County
Water Resources District, A. C. Mork, Chairman; Oliver
County Water Resources District, Duane Bueligen, Chairman;
Red River Joint Water Resource Board, Donald Elston,
Chairman; Red River Watershed Management Board, Ronald
Osowski, Chairman; Southeast Cass Water Resources District,
ThomasL. Fischer, Chairman; City of Minot, Carroll Erickson,
Mayor; North Dakota Department of Transportation, D. A.
Sprynczynatyk, P.E., Director; Cass County Joint Water
Resource District, Thomas L. Fischer, Chairman; Nelson
County Water Resource District, Ben Varnson, Chairman;
Three Affiliated Tribes, Tex G. Hall, Tribal Chairman; Spirit
Lake Sioux Nation, Phillip G. Longie, Tribal Chairman.

Assistance with funds or services was given by the U.S.
Army Corps of Engineers for 26 streamflow-gaging stations,
17 river-stage stations, 4 reservoir stations, 2 crest-stage gages,
and water quality for 9 streamflow-gaging stations; the U.S.
Bureau of Reclamation for 4 streamflow-gaging stations,
1 river-stage station, 2 reservoir stations, and water quality for
2 streamflow-gaging stations and for 2 lake or reservoir
stations; International Joint Commission of the U.S. State
Department for 3 streamflow-gaging stations and 1 reservoir
station; the U.S. Fish and Wildlife Service for 7 streamflow-
gaging stations and water quality for 2 reservoir stations; the



Arepunoq uiseq obBUIRI(Q 1 w1 1 e—

‘suoiness buibeb Jayem-aoeuns aAljoe JO UoKEd0T * | ainbi4

.90, 10 ,50, xiyo.d UONE]S OXE| PaIeloWdeL T uoness abeis-axe 2 uoiels obeis-weaNs
sepn[oul Jaquinu a818|dwod
abeurelp uiseg JaAlY LNOSSIN @O ‘JaquiNu UONE]S PaJBIASIGQY 000sse uolels wealls passewsiel Y uoness ebels-1sai) Y uoness Buibeb-weens v
aBeurelp uiseg Aeg uospnH mo NOILVNV1dX3
[ T I T 1
S3TN O 0og (4 oL 0 €961 '000°000°L:L dVW 3SVY4Q ILVLS
AIAYNS TYIID0T03D 'S'N WOYH4 3ISve
6 .86 00TLLY .66 VLIOAVd o001 HLNOS i04 ocO} -E0} YOl
o - - - - - - - - - - - - - - )
-1 - S.80L f ! cww f - 1
oh ) A 000£5€ axeT ! oy
009150 w2 mwﬁnom °
N .
& .
D . 0002S€
oS! oowom? e ) osszse Y X
o, g </
005150 EEIE R 005025 \Q&\ «8:2 Al.w\ «oﬂémm 08S¥SE “eps 5 -
<0 ) > =
00szs0Y. J 7 R oy oossee L = *
002850 ’
000€50 48_ Ly ERy 0000S€
Z 000Lt€E w&wfw o /e, omo—mm« !
058850 BoraNry = gy
SLT6YE RA-_epIyds | axe] (29
000650 % 002650 «mwoovm ] 0009p€ ¥ oy 2 _
o ol 7/ 3 0076v€ 3
225150 3 / Y3 3 %Sm?m 08Lsve 0055bE 1
00£650 % w,o 0056v€ 00g8YE - N o
= 0L£650  ~3® 3 . I O & e 2
K < A oy «omot\m o uosianed &
08+650 0000£y asie O DN QOSEVE 000€¥€ 3
000v50 2 005650 Y oozozy 00STHE, 0006vE O "y i s
000090 ALD 078601 ;Y OSYTYE - ﬂ w\e/ O “Rosol = |
00w = 001090 8£9650 \31A 005850 -, ToAsRsaY o215 3 g 3
005090 11001953 Y worsadig wing ﬂ O// R0 oogose T8 0009€EE
ol §3 %& S 000850 ¥ /.;E&EE ’ oy ﬂooNqu ¢ v 009¥E ol¥
X3 505090 ny 005250 J i ng % Gss
eInqeiysy) - 0cozve® // e/\ 0 0099€€
; o
avet N %8«%« .wJ c«e ooseee |
< 047090 D) 002250 - 008LvE  “fy’ 0060%E L S Pt
= % . S . oom adw S _00L0¥E 5 o woreee ¥ RN
) . 0 A E
o 3 2 3 1 ME,. ¥V, “¥oosovey MJ\%&/ 40y %) =
3 D 009650 & 3 2 0000v€ ~ w3
B goosyo0 w3 s - %\ A o:\:\m% QYN0L06EE 7N bunds B el
Z =X 000£50 ) I Joszeoy % \ 0 AN . s z
Z. « %) \_ / 1 . C Z 0686€€ 3 <
W 00590 "7 018590 006950 2, 00169% ‘ / J wNv
006490 N s
oo:mo« - e N . ' >
3 % ~ / NS 000LEE
) > 005450 .
. o) 000950 / —~— \( . SLsTEe e _ Wﬁﬁm
2 "
o7 S ) DN \o 3 M YA ogosse 06562€
000020 05 & ko . ’ 2 leag oL96ze £
ooowomuur S804 ' e uuRTPoe 0810zL « ' )§
or anveo  S79Z80 dwnig / .G@ €TSTEE 05967€ 07962€
AN . 599950 I 09967 0v962€
gy N omommo mv_m._ e :
° o smea g 5} <14
S 00080 A 009581 v
$
3 ] :om_w_%L :&wmo 005071 < o0L10€€E 005581
005680 Y 000580 <~'%d 2%8‘ @e 33
e A 222950 0v£950 5
S 3 000LEE !
3 /P soy 002950 Y5 $57950 ¢ osizes T2
23 000060 awwoH 5 6£2950 3 2
z - ° > 3
Yo “vossesoY B 001950y Yoo00s0” 000zz1 = z
oy ‘g L 23In0> S 2 oovezL : i 3 |
P 2IPPIN Lw B 2 / A 5
® Jay1eamyyiey o, -
¥000z60 ‘8 GigR peames o A A\Y ™
0 £10950 D 3 SELILL :‘:
ov! Al
mmoomo« oﬁaS « €660 % wﬁew /
vcw 000101 =% PJ - \ 1
£ % " ooggzL . v
Jooveso %, v 3 07 ypasy ¥91 ozseLL -
,.ov,& 009660 Y Il \«W P yesud) w;mom:m_z >_mvc:omWooo¢N_ oys ug '3 o%%omm__F 3
s mmmaxu wv_m._ Q 0S/ELL 39940 buo 09€ELL
(NOILVLS 3DVLS LSIUD) 06vZ0L {fony " _ 051660 . _ _
N4 000001 8B 00£660 001660 .66 <MOF_Z<—2 ooo_,
005201

or—F —

20F Z<>>mEUH<Mm<



Arepunoq uiseq ebeuUlRI(Q 1 11—

abeuleIp uiseq JoAlY LINOSSI @O
abeurelp uiseg Aeg uospnH mo

.90, 10,60, xyyeud
sapn|oul Jaquinu 8}8|dwod
‘laquinu uoljels pelelnalqqy  oooesse

‘suonels Aljenb-ia1em-a9eNS BAI10E JO UONBOOT "g aInbi4
Juswainseaw ainjesodwa] A

JuswaInseaw [eo16oj0IqoIoIN A uonels aye1 A Juswiainsesw JUsWIPaS _ A

JusWaINSeaW [BOIWBYD A A Juswalinseaw [eoifojolg A uonels wWeans A

NOILVYNV1d X3

[ T
SIINOY  0E

6% VAOLINVIN -0}

(74 oL 0 €961 '000°000°L:L dVW 3SY4Q ILVLS
AJIAHUNS TVIID0T03D "S'N WOY4 3Sve
86 66 VLOMVA 200} HINOS i04 o204 €0l
o _ - - - - - - - - - ° 701
S —— ST AT f f B f - - < - —
< ; % 000€S€E axed
i o AajeH 9
009150 v_ww;U uewmog
- . ’
8 , - S 00025€
o\ ? TN , ) o ¢
> i foosozy e g M S0 L
) ; AL\ 085vSE 000v5E S T 1epad G
005150 & N ~ 005S€€ S &
. P Y 2
00£850 e £ Pt , ' ™ - ®
1 IR — 0000S€ 1
: 000£¥€ > /e
* 000£50 &?V»c« - ocooc
[ SLT6YE R epiyds | axe] o
omw 2 00£650 A aveq S 00097 >
D ° 00€8Y€ 33
zzs150 000650 B ¥, 00szre koom:\m 08L5vé X
2l 0056vE VAN g 1Y 3 2
&S 3 K«Hq g DN 0055HE %) axe S
00£650,~ % g WINPT 00 A S
08650 w 0000Zt Sysig\ly ) WIrN uosisned i3
” 005690 osvere MY 0006V€ ~ Oy ‘o L 3
000%50 000000 o @ g : r RN ~ g 00SEVE 5
oo A M1 090 ATV, 005850 - \ &M@/ RTRY \ m/ - %5 !
1101359 Y uin -, o A7, 0009¢€€
sy 005090 umolsawe | 8 S ~ 4 [YA4
oLV \ ¥ , 000850 Ong N.09TTYE, . 009v¥E
00¥090 Y J A 9o~ [ °D“v/\ W7y
e[ngelYs Y 71 205897 ? €nps, &) 0099€€
e I 3 ) 00S6£€
" % 002250 . 008LYE, 2 ooy e
2 — g N 4 .
T ) ._u\#%oos S A 0050tE 42 A~ 00L65E AUy -
& 7 0001vE 0000¢€ 32 3 <
< P 009650 e TS A Bupds A o
= 005490 @) N wr CAN uds > ,
S 2 oLYLYE EA = Z
o 2 / - 2% o6vsee 2 =
Mm 005990 %, %, ‘ >
2 000450 A
Z K2 006¥90 & - / 000£€ e W
- A
Z \ . N VIMYAYAYS N f Do) '
= % = / NS
) / ~*" oosvso . 04LTEE sLszee
w [S) . a
) R 11— ,\ 3 b A oo
%ooo =) JONLY 000950 / ’ B , ¢] , ,N o
SHHO4 a e 029950 2uu? w«\% ’ \ ‘ 5 ) Jeag
X 529280
aNv¥D dwmg PplT414Y v,
005280 > 599950~
= 9£9950 aeq us a3
14 o s N 5}
ik M9 0?2, - pzeso
YT SIAIQ % 00s0ZL
000+80 ayeq 022950
A UoSLIIOW <
000580 #2104 $12950 £
« v 0v€950 °
5 Js%w o5 002950 4 oomomow o 0001€€ \5 !
Z 052950 £ 3 >
= ¥ 000060 auiwoH u/aou 6€£7950 2 S N ®
K el % 2 9. N
e T £ €ee9so 090950 = z
oY N o . L 3 < '
. % 2
P PPN v\v < O > wm_ / ,/ v.nW
2 . N
000260 7 R ° .W/ D 1 \
. vm,/ % sx N~ N -,
% eO % & / : r
3
000L0L ¢ Yy W/ RN } “ \ o !
uo .
° so- NW . ,.mxov STl B L ’
S, 3 009660, 3007660 % oo puefs| Susobie : -
o K7, 2 o215 uappIH : usobnaw 009ELL  ya515 Buo
06vZ0L LN Z ssudf | | | ajeq Q ¥931) buoT
4ET o - - v - - - ¥ A ! 6v
o

SR | o1 _ -20L NVMHHOLYNSVS -0+



4 WATER RESOURCESDATA - NORTH DAKOTA, 2001

U.S. Forest Servicefor 1 streamflow-gaging station; and other
U.S. Department of the Interior agencies concerned with the
Missouri River Basin for 7 streamflow-gaging stations,
1 river-stage station, 3 reservoir stations, and water quality for
2 streamflow-gaging stations.

Certain stations are maintained under agreement with
Canada and the records are obtained and compiled in amanner
equally acceptable to both countries. Most of these are
designated as "international gaging stations.”

Organizations that provided data are acknowledged in
station descriptions.

SUMMARY OF HYDROLOGIC CONDITIONS

Climate

In North Dakota, normal annual precipitation ranges from
about 14 inches in the northwestern part of the State to about
22 inches in the southeastern part of the State (Owenby, JR.,
and Ezell, D.S,, 1992, Monthly station normals of temperature,
precipitation, and heating and cooling degree days, 1961-90,
North Dakota: U.S. Department of Commerce, National
Oceanic and Atmospheric  Administration, National
Environmental Satellite, Data, and Information Service,
National Climatic Data Center, Asheville, North Carolina,
Climatography of the United States, No. 81). Three-fourths of
this precipitation occurs during April through September. The
greatest normal monthly precipitation for the entire State
occurs during June. Normal, as used in reference to
meteorological data in this report, is a mean value for the
reference period 1961 through 1990. Meteorological data
were obtained from publications of the National Climatic Data
Center (U.S. Department of Commerce, National Oceanic and
Atmospheric Administration, National Climatic Data Center,
2000, 2001, Climatological data, North Dakota: Asheville,
North Carolina, v. 109, no. 10-12, and v. 110, no. 1-9).

North Dakotaisdivided into nine climatological divisions
(fig. 3). Precipitation during water year 2001 ranged from
about 0.5inch (3 percent) less than normal in the northwest
division to about 6.1 inches (31 percent) greater than normal
in the east-central division. A comparison of monthly
precipitation for water year 2001 to norma monthly
precipitation for 1961-90 for the nine climatological divisions
in North Dakotais shown in figure 3. Data shown in figure 3
are means of monthly precipitation for reporting stations
within each climatological division.

Precipitation was greater than normal in al nine
climatological divisions during October and November except
in the southeast division during October (fig. 3). Statewide
monthly mean precipitation was about 0.6 inch (54 percent)
greater than normal during October and about 2.0 inches
(400 percent) greater than norma during November.
Statewide monthly mean precipitation was near normal for
December and ranged from 26 percent less than normal in the

west-central division to 41 percent greater than normal in the
southeast division.

Precipitation was less than norma in al nine
climatological divisions during January, February, and March
except in the south-central division (6 percent greater than
normal) during January and in the east-central, south-central,
and southeast divisions (31 percent, 17 percent, and
82 percent greater than normal, respectively) during February.
Statewide monthly mean precipitation was about 0.6 inch
(83 percent) less than norma during March, and total
precipitation ranged from about 0.5 inch (69 percent) lessthan
normal in the southwest division to about 0.9 inch (91 percent)
less than normal in the southeast division.

Statewide monthly mean precipitation during April was
near normal, and total precipitation ranged from about 0.5 inch
(34 percent) less than normal in the central division to about
0.9inch (44 percent) greater than normal in the southeast
division. The North Dakota Red River drainage basin
upstream from Fargo lies mostly within the southeast division.

Statewide monthly mean precipitation during May was
about 0.3inch (12 percent) less than normal, and total
precipitation ranged from about 1.7 inches (65 percent) less
than norma in the southwest division to about 0.9inch
(37 percent) greater than normal in the east-central division.

During June, when statewide precipitation usualy is
greatest, eight of the nine climatological divisions reported
greater-than-normal precipitation. Statewide monthly mean
precipitation was about 1.0inch (33 percent) greater than
normal, and total precipitation ranged from about normal in
the east-central division to about 2.3 inches (68 percent)
greater than normal in the southwest division.

During July, statewide monthly mean precipitation was
about 2.1 inch (84 percent) greater than normal. All of the
nine climatological divisions reported greater-than-normal
precipitation for July.

Statewide monthly mean precipitation during August was
about 1.0inch (53 percent) less than normal, and total
precipitation ranged from about 1.8 inches (97 percent) less
than normal in the south-central division to about 0.4 inch
(14 percent) greater than normal in the east-central division.
During September, seven of the nine climatological divisions
reported less-than-normal precipitation. Statewide monthly
mean precipitation was about 0.6 inch (36 percent) less than
normal.

Temperatures during October were near normal
statewide. November and December were particularly cold
and had monthly mean temperatures that averaged about 5°F
and about 10°F below normal, respectively. Statewide
average monthly temperatures during January were about 9°F
above normal. February temperatures averaged about 5°F
(9°F below normal), and March temperatures averaged about
27°F (1°F above normal). Temperatures during April were
near norma statewide. The influence of temperatures on
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6 WATER RESOURCESDATA - NORTH DAKOTA, 2001

streamflow in North Dakota is diminished substantially after
the snowpack has melted, and temperatures have little effect
on streamflow from May through September.

Streamflow

The largest mean monthly discharge of North Dakota
rivers generaly is coincident with snowmelt runoff. Because
above-freezing temperatures normally occur earlier in the
southwestern part of the State than in the northeastern part of
the State, snowmelt runoff usually beginsfirst on the Missouri
River tributariesin southwestern North Dakota and progresses
from southwest to northeast across the State. Hydrographs of
mean monthly discharge (fig. 4) for the period of record for
selected streams within each of the climatological divisions
verify this pattern.  For example, the largest mean monthly
discharges for the period of record for Bear Den Creek near
Mandaree, which isin the west-central division, and for Cedar
Creek near Haynes, which is in the southwest division, occur
in March, whereasthe largest mean monthly dischargesfor the
remaining streamflow-gaging stations occur in April.

Although many inferences about hydrologic conditionsin
the State can be made from precipitation (fig. 3) and
streamflow (fig. 4) data, sound hydrologic judgment should be
used. Variability of rainfall intensity and distribution should
be considered when making conclusions about hydrologic
responseto rainfall, especially for small basins. Problemsalso
may occur because different reporting periods are used in
figures3 and 4. Norma monthly precipitation is computed
using data for a 30-year period (1961-90), but mean monthly
discharge is computed using data for the period of record at
each streamflow-gaging station--56 years (1946-2001) in the
case of Apple Creek near Menoken.

According to the National Weather Service "Weekly
Palmer Drought Index Report" (written commun., 2001),
western North Dakota experienced drought at the beginning of
the water year while central and eastern North Dakota was
moist. Conditions were classified as very moist in the
southeast and east-central divisions and as extreme drought in
the southwest division. The above-normal precipitation
throughout most of the State during October and November
increased discharges significantly above the mean monthly
discharge for streamflow-gaging stations Apple Creek near
Menoken, Wintering River near Karlsruhe, Rush River at
Amenia, and James River near Grace City (fig. 4). Only Cedar
Creek near Haynes remained below the mean monthly
discharge for November.

Because of greater-than-normal fall precipitation and
bel ow-normal temperatures during November, December, and
February, conditions for a large spring snowmelt were
developing. However, mgjor flooding was averted because
precipitation was near or less than normal in most of the nine
climatological divisions during December, January, and
February. The exceptions were during February in the south-
central, east-central, and southeast divisons where

precipitation was 17 percent, 31 percent, and 82 percent
greater than normal, respectively.

Spring breakup began in March in the three western
climatological divisions as shown in figure 4 in the
hydrographs for Cedar Creek near Haynes, Bear Den Creek
near Mandaree, and Des Lacs River at Foxholm. The
hydrograph for the Des Lacs River at Foxholm shows the
monthly mean discharge considerably lower for water year
2001 than the period of record mean monthly discharges for
most of the water year. Precipitation in the northwest division
was 39 percent less than normal for the months of December
through May, and the northwest division was the only division
to have less-than-normal precipitation for the water year.

Following spring breakup, runoff declined rapidly in the
west and April monthly mean dischargesfor DesLacs River at
Foxholm, Cedar Creek near Haynes, and Bear Den Creek near
Mandaree were less than their respective mean monthly
discharges during April. The other streams shown in figure 4
had monthly mean discharges for April significantly greater
than their respective mean monthly discharges.

Although the National Wesather Service forecast peak for
the Red River at Wahpeton was near the 1997 peak of record,
the timing of the peaks for the Bois de Sioux and Otter Tail
Riverswere not coincident and the Red River stayed withinthe
levees at Wahpeton and Fargo. Levels were sufficient to
declare a Presidential Disaster to assist with costs for flood
prevention works and flood recovery. The North Dakota
District was assisted in their flood monitoring effort by
stream-gaging crews from Montana, Nebraska, and Indiana
Fortunately, predicted early April rainfall from storm systems
over the upper basin did not develop or flooding would have
been much greater.

Monthly mean dischargefor April for the Wild Rice River
near Abercrombie, which is located in the southeast division,
was 574 percent of the mean monthly discharge. The next
greatest percentage for April was 341 percent for the James
River near Grace City, whichislocated in the central division.
The James River near Grace City also exceeded the monthly
mean discharge for every month of the water year.

The Devils Lake Basin is a 3,810-square-mile closed
basin adjacent to the headwaters of the Sheyenne River.
Geologic evidence indicates that, in the past, water flowed
from the Devils Lake Basin into the Sheyenne River.
However, since 1867 when water levels of Devils Lake first
were recorded, Devils Lake has not flowed into the Sheyenne
River Basin and the level of the lake has varied greatly in
response to wet and dry periods (fig. 5). From 1867 to 1940,
thewater level generally declined from amaximum of 1,438.4
feet above sea level in 1867 to a minimum of 1,400.9 feet
above sealevel in 1940. After 1940, the water level generally
increased except during 1956-68 and 1987-93. The decline
from 1987 to 1993 occurred as a result of a drought in the
basin. From 1993 to 1999, the water level increased each year
as a result of greater-than-normal precipitation and runoff in
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the basin. During 2000, for the first time since 1993, the
maximum water level did not exceed the maximum from the
previous year. However, in water year 2001 Devils Lake
reached a new period-of-record maximum of 1,448 feet on
July 22.

As Devils Lake rises, the surface area increases and
requires greater volumes of inflow for each incremental
increase in elevation. For example, at an elevation of
1,422 .4 feet (thelakelevel at the end of the 1987-92 drought),
the surface area of the lake is about 44,000 acres, where as at
an elevation of 1,447 feet, the surface area of thelakeis about
124,000 acres.

During the water year, Devils Lake flowed over the
divide into Stump Lake for the first time since records have
been kept. The elevation of the divide is 1,446.5 feet (James
Landenberger, North Dakota State Water Commission, oral
commun., 2002). Although Stump Lake increased almost
3 feet during the water year, it remained over 35 feet lower
than Devils Lake.

Chemical Quality of Streamflow

Chemical quality of streamflow at any particular siteis
dependent upon many factors, including source of
streamflow, composition of soil over which water flows,
location, and time of year; therefore, the quality of
streamflow varies considerably across the State. Chemical
quality of streamflow also is dependent upon the volume of
streamflow. During periods of low flow, most of the flow is
derived from ground-water inflow, which is mineralized, and
the resulting streamflow has large dissolved-solids
concentrations. During periods of high flow, most of the flow
is derived from snowmelt or precipitation runoff, which is
less mineraized, and the resulting streamflow has small
dissolved-solids concentrations.

Five stations were selected to show the water-quality
variability in rivers throughout the State.  Specific
conductance, an indicator of dissolved solidsin water, isused
to show the variability among these stations and among
months at a given station. The mean, maximum, and
minimum specific conductance for the period of record and
the specific conductances measured during the 2001 water
year for each station are shown in table 1.

Specific conductance is used as an indicator of the
suitability of water for irrigation and other uses. The U.S.
Salinity Laboratory (U.S. Salinity Laboratory Staff, 1954,
Diagnosis and improvement of saline and alkali soils. U.S.
Department of Agriculture Handbook 60, 160p.) has
developed an index using specific conductance as an

indicator of salinity hazard for irrigation water. The salinity
hazard and corresponding specific conductance are as follow:

Specific conductance (microsiemens per

Sdlinity hazard centimeter at 25 degrees Celsius)
Low Lessthan 250
Medium 250 to 750
High 750to 2,250
Very high 2,250 to 5,000

In the United States, the Red River of the North drains al
of eastern North Dakota, much of northwestern Minnesota, and
asmall part of northeastern South Dakota. Of the five stations
listed in table 1, the Red River of the North at Grand Forks has
the smallest mean monthly specific-conductance values for
each month. The smaller mean values are caused partly by
more precipitation occurring in the Red River of the North
Basin, especialy in Minnesota, than in other parts of North
Dakota. The salinity hazard of stream water for irrigation use
during the irrigation season (April through October) was
medium in the months when measurements were made.

The Souris River upstream of Sherwood drains about
9,000 square miles of southeastern Saskatchewan, Canada, and
a small part of northwestern North Dakota. Generally, the
Souris River near Sherwood has larger specific-conductance
valuesthan the Red River of the North and the James River but
smaller specific-conductance values than the Little Missouri
River and the Cannonball River. The salinity hazard of stream
water for irrigation use during the irrigation season (April
through October) was high in October, medium and high in
April; medium in May; high in June, July, and August; and
medium in September.

The Little Missouri River drains parts of southwestern
North Dakota, northwestern South Dakota, northeastern
Wyoming, and southeastern Montana. Of the five stations
listed in table 1, the Little Missouri near Watford City has the
largest mean specific-conductance values for the period of
record. The salinity hazard of stream water for irrigation use
during the irrigation season (April through October) was high
in the months when measurements were made.

The Cannonball River drains parts of southwestern North
Dakota and northwestern South Dakota. The salinity hazard of
stream water for irrigation use during the irrigation season
(April through October) was high in the months when
measurements were made.

The James River drains east-central North Dakota. Flow
in the James River Basin is regulated by the Jamestown and
Pipestem Reservoirs, which are used primarily for flood
control. High flows from snowmelt and rainfall are stored in
the reservoirs and released throughout the summer. Specific-
conductance values generally are smallest from March through
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Table 1. Statistical summary of specific-conductance values for the period of record and listing of measured specific-conductance
values for water year 2001

[Specific-conductance values are in microsiemens per centimeter at 25 degrees Celsius; --, no data)

Water Period
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. year of
2001 record

05082500 Red River of the North at Grand Forks (period of record, water years 1949, 1956-2001)

Mean 519 617 634 600 580 503 460 569 551 501 516 506 576 530
Maximum 700 925 985 1,040 900 910 757 856 829 675 753 674 737 1,040
Minimum 399 440 468 275 400 305 200 325 348 280 266 340 270 200
Number of values 72 42 50 53 48 80 176 99 7 82 66 53 9 898
Measured values
for water year
2001 548 -- -- 702 737 667 270 670 -- -- 550 533 -- --
508
05114000 SourisRiver near Sherwood (period of record, water years 1970, 1972-2001)
Mean 1,230 1,380 1,630 1,780 1,800 1,200 775 922 1,060 1,060 1,110 1,100 1,090 1,170
Maximum 2,240 2460 2,230 2,770 2920 3500 2510 2460 1530 1,640 2060 1,960 2,740 3,500
Minimum 710 925 1,250 1,280 540 200 277 345 310 540 128 755 622 128
Number of values 35 35 14 25 30 51 70 34 37 35 42 22 16 430
Measured values
for water year
2001 1,740 1,080 -- 2460 2,740 1,000 1,000 645 830 770 760 720 -- --
622 820 690
962 680
06337000 Little Missouri River near Watford City (period of record, water years 1972-2001)
Mean 2,040 2,020 2,790 2500 1,390 931 1480 1,730 1610 1680 1670 1,80 1,250 1,720
Maximum 3,100 4,000 5,000 3600 3,020 2,000 2,700 3,100 2,780 3,000 2,550 2,570 2,240 5,000
Minimum 720 740 1,730 1,290 640 400 515 780 750 695 682 900 550 400
Number of values 27 21 12 15 8 37 27 22 25 23 30 18 5 265
Measured values
for water year
2001 -- -- 2,240 -- -- 550 -- 1,790 880 -- 774 -- -- --
06354000 Cannonball River at Breien (period of record, water years 1950, 1971-2001)
Mean 1,610 2,030 2,550 2430 2,730 859 1,240 1,760 1540 1510 1460 1,650 1,290 1,690
Maximum 2,400 3,070 3,290 3800 4,860 3,100 2,260 2,930 3,020 3,000 2,800 2,300 1,930 4,860
Minimum 650 1,600 284 680 190 190 300 481 288 440 500 730 382 190
Number of values 28 28 21 32 33 60 46 34 35 28 32 30 9 407
Measured values
for water year
2001 1,210 1,240 -- -- -- 382 - 1,930 1,880 -- 1620 1,440 -- --
450 1,460
06470500 James River at LaMoure (period of record, water years 1957-2001)
Mean 854 962 1,170 1,480 1,330 635 542 792 796 779 811 872 826 862
Maximum 1,210 1,300 1,550 2590 1,780 1,350 940 1,210 1,180 1,280 1,180 1,210 1,170 2,590
Minimum 480 540 890 340 700 185 160 500 170 170 485 480 630 160
Number of values 38 25 12 32 19 42 53 35 31 25 31 29 6 373
Measured values
for water year
2001 704 -- -- -- -- -- 630 710 -- 1,100 -- 1,170 -- --

640
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October during high flow or when the stored runoff water is
released. The sdinity hazard of stream water for irrigation
use during the irrigation season (April through October) was
medium in October, medium in April and May, and high in
July and September.

SPECIAL NETWORKSAND PROGRAMS

Hydrologic Benchmark Network is a network of 50 sites
in small drainage basins around the country whose purposeis
to provide consistent data on the hydrology, including water
quality, and related factors in representative undevel oped
watersheds nationwide, and to provide anayses on a
continuing basisto compare and contrast conditions observed
in basins more obviously affected by human activities.

National  Stream-Quality  Accounting  Network
(NASQAN) monitors the water quality of large rivers within
four of the Nation's largest river basins--the Mississippi,
Columbia, Colorado, and Rio Grande. The network consists
of 39 sations. Samples are collected with sufficient
frequency that the flux of awide range of constituents can be
estimated. The objective of NASQAN is to characterize the
water quality of these large rivers by measuring concentration
and mass transport of a wide range of dissolved and
suspended constituents, including nutrients, major ions,
dissolved and sediment-bound heavy metals, common
pesticides, and inorganic and organic forms of carbon. This
information will be used (1) to describe the long-term trends
and changes in concentration and transport of these
congtituents; (2) to test findings of the National Water-
Quality Assessment Program (NAWQA); (3) to characterize
processes unique to large-river systems such as storage and
re-mobilization of sediments and associated contaminants;
and (4) to refine existing estimates of off-continent transport
of water, sediment, and chemicals for assessing human
effects on the world's oceans and for determining global
cycles of carbon, nutrients, and other chemicals.

The National Atmospheric Deposition Program/National
Trends Network (NADP/NTN) provides continuous
measurement and assessment of the chemica climate of
precipitation throughout the United States. As the lead
federal agency, the U.S. Geological Survey works together
with over 100 organizations to accomplish the following
objectives; (1) Provide a long-term, spatial and temporal
record of atmospheric deposition generated from a network
of 191 precipitation chemistry monitoring sites. (2) Provide
the mechanism to evaluate the effectiveness of the significant
reduction in SO, emissions that began in 1995 as
implementation of the Clean Air Act Amendments (CAAA)
occurred. (3) Provide the scientific basis and nationwide
evaluation mechanism for implementation of the Phase Il
CAAA emission reductions for SO, and NOx scheduled to
begin in 2000.

Data from the network, as well as information about
individua sites, are available through the World Wide Web at:

http://nadp.sws.uiuc.edu/

The Nationa Water-Quality Assessment (NAWQA
Program of the U.S. Geological Survey isalong-term program
with goals to describe the status and trends of water-quality
conditions for a large, representative part of the Nation's
ground- and surface-water resources, provide an improved
understanding of the primary natural and human factors
affecting these observed conditions and trends; and provide
information that supports development and evaluation of
management, regulatory, and monitoring decisions by other
agencies.

Assessment activities are being conducted in 53 study
units (major watersheds and aquifer systems) that represent a
wide range of environmental settings nationwide and that
account for a large percentage of the Nation's water use. A
wide array of chemical constituentswill be measured in ground
water, surface water, streambed sediments, and fish tissues.
The coordinated application of comparative hydrologic studies
at a wide range of spatia and temporal scales will provide
information for decision making by water-resources managers
and afoundation for aggregation and comparison of findingsto
address water-quality issues of regional and national interest.

Communication and coordination between U.S.
Geological Survey personnel and other local, State, and federal
interests are critical components of the NAWQA Program.
Each study unit has a local liaison committee consisting of
representatives from key federal, State, and local water
resources agencies, Indian nations, and universitiesin the study
unit. Liaison committees typically meet semiannually to
discusstheir information needs, monitoring plans and progress,
desired information products, and opportunities to collaborate
efforts among the agencies.

Additional information about the NAWQA Program is
available through the World Wide Web at:

http://lwwwrvares.er.usgs.gov/nawga/nawdga_home.html

EXPLANATION OF THE RECORDS

The surface-water records published in this report are for
water year 2001 that began October 1, 2000, and ended
September 30, 2001. A calendar of the water year is provided
ontheinside of thefront cover. The records contain streamflow
data and stage, content, and water-quality data for lakes and
reservoirs. The locations of the stations where the data were
collected are shown in figures 1 and 2. The following sections
of the introductory text are presented to provide users with a
more detail ed explanation of how the hydrologic data published
in this report were collected, analyzed, computed, and arranged
for presentation.
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Station Identification Numbers

Each data station in this report is assigned a unique
identification number. This number applies specifically to a
given station and to no other. The number usually is assigned
when astationisfirst established andisretained for that station
indefinitely. The systems used by the U.S. Geological Survey
to assign identification numbers for surface-water stations is
based on geographic location. Generally, the "downstream-
order" systemisused for regular surface-water stationsand the
"latitude-longitude" system is used for surface-water stations
where only miscellaneous measurements are made.

Downstream-Order System

Since October 1, 1950, the order of listing hydrologic-
station records in Survey reportsisin a downstream direction
along the main stream. All stations on a tributary entering
upstream from a mainstream station are listed before that
station. A station on a tributary that enters between two
mainstream stations islisted between them. A similar order is
followedinlisting stations on first rank, second rank, and other
ranks of tributaries. The rank of any tributary with respect to
the stream to which it isimmediately tributary is indicated by
anindentioninthe"List of Stations" in the front of thisreport.
Each indention represents one rank. This downstream order
and system of indention shows which stations are on
tributaries between any two stations and the rank of the
tributary on which each station is situated.

The station-identification number isassigned according to
downstream order. In assigning station numbers, no
distinction is made between partial-record stations and other
stations; therefore, the station number for a partial-record
station indicates downstream-order position in a list made up
of both types of stations. Gaps are left in the series of numbers
to allow for new stations that may be established; hence, the
numbers are not consecutive. The complete eight-digit
number for each station, such as 06342500, which appearsjust
to the left of the station name, includes the two-digit Part
number "06" plus the six-digit downstream-order number
"342500." The Part number designates the major river basin;
for example, Part "06" isthe Missouri River Basin. All records
for a drainage basin encompassing more than one State can be
arranged in downstream order by assembling pages from the
various State reports by station number to include all records
in the basin.

L atitude-L ongitude System

The identification numbers for miscellaneous surface-
water sitesare assigned according to the grid system of latitude
and longitude. The number consists of 15 digits. Thefirst six
digits denote the degrees, minutes, and seconds of latitude, the
next seven digits denote degrees, minutes, and seconds of
longitude, and the last two digits (assigned sequentialy)
identify the sites within a 1-second grid. This site-
identification number, once assigned, isapure number and has
no locational significance. In the rare instance where the

initial determination of latitude and longitude are found to be
in error, the station will retain itsinitial identification number;
however, its true latitude and longitude will be listed in the
LOCATION paragraph of the station description (fig. 6).

Miscellaneous Site Numbers

In this report, miscellaneous sites also are numbered
according to a system based on the location in the public-land
classification of the U.S. Bureau of Land Management. This
system is used to identify and locate miscellaneous
measurement sites on maps that use the public-land
classification of the U.S. Bureau of Land Management. The
systemisillustrated in figure 7. The first number denotes the
township north of a base line, the second number denotes the
range west of the fifth principa meridian, and the third
numeral denotes the section in which the site is located. The
letters A, B, C, and D designate, respectively, the northeast,
northwest, southwest, and southeast quarter section, quarter-
guarter section, and quarter-quarter-quarter section (10-acre
tract). For example, site 139-049-15ADC is in the
sw,SEY,NEY, sec.15, T.139 N., R.049 W. Consecutive
terminal numbers are added if more than one site is recorded
within a 10-acre tract.

Records of Stage and Water Discharge

Records of stage and water discharge may be complete or
partial. Complete records of discharge are those obtained
using a continuous stage-recording device through which
either instantaneous or mean daly discharges may be
computed for any time, or any period of time, during the period
of record. Complete records of lake or reservoir content,
similarly, are those for which stage or content may be
computed or estimated with reasonable accuracy for any time,
or period of time. They may be obtained using a continuous
stage-recording device, but need not be. Because daily mean
discharges and end-of-day contents commonly are published
for such stations, they are referred to as "daily stations.”

By contrast, partial records are obtained through discrete
measurements without using a continuous stage-recording
device and pertain only to a few flow characteristics, or
perhaps only one. The nature of the partial record isindicated
by table titles such as "Crest-stage partial records," or "Low-
flow partial records.” Records of miscellaneous discharge
measurements or of measurements from specia studies, such
as low-flow seepage studies, may be considered as partial
records. Locations of al complete-record and crest-stage
partial-record stations for which data are given in this report
are shown in figure 1.

Data Collection and Computation

The data obtained at a complete-record gaging station on
a stream or cana consist of a continuous record of stage,
individual measurements of discharge throughout a range of
stages, and notations regarding factors that may affect the
relationships between stage and discharge. These data,
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together with supplemental information, such as weather
records, are used to compute daily discharges. The data
obtained at a complete-record gaging station on a lake or
reservoir consist of arecord of stage and of notations regarding
factorsthat may affect the relationship between stage and lake
content. These data are used with stage-area and stage-
capacity curves or tables to compute water-surface areas and
|ake storage.

Continuous records of stage are obtained with electronic
data loggers that store data on an electronic chip, or with
satellite data platforms that store data electronically and
transmit the data periodically via satellite to a computer based
data processing facility. Measurements of discharge are made
with current meters using methods adopted by the U.S.
Geological Survey asaresult of experience accumulated since
1880. These methods are described in standard textbooks,
Water-Supply Paper 2175, and the U.S. Geological Survey
Techniques of Water-Resources Investigations (TWRI'S),
Book 3, Chapter A1 through A19 and Book 8, Chapters A2
and B2. The methods are consistent with the American
Society for Testing and Materials (ASTM) standards and
generdly follow the standards of the International
Organization for Standards (1SO).

In computing discharge records, results of individua
measurements are plotted against the corresponding stages,
and stage-discharge relation curves are then constructed.
From these curves, rating tables indicating the approximate
discharge for any stage within the range of the measurements
areprepared. If it isnecessary to define extremes of discharge
outside the range of the current-meter measurements, the
curves are extended using: (1) logarithmic plotting;
(2) velocity-area studies; (3) results of indirect measurements
of peak discharge, such as slope-area or contracted-opening
measurements, and computations of flow over dams or weirs;
or (4) step-backwater techniques.

Daily mean discharges are computed by applying the
daily mean stages (gage heights) to the stage-discharge curves
or tables. If the stage-discharge relation is subject to change
because of freguent or continual change in the physica
features that form the control, the daily mean discharge is
determined by the shifting-control method, in which
correction factors based on the individual discharge
measurements and notes of the personnel making the
measurements are applied to the gage heights before the
discharges are determined from the curves or tables. This
shifting-control method also is used if the stage-discharge
relation is changed temporarily because of aquatic growth or
debris on the control. For some stations, formation of ice in
the winter may so obscure the stage-discharge relations that
daily mean discharges must be estimated from other
information such as temperature and precipitation records,
notes of observations, and records for other stations in the
same or nearby basins for comparable periods.

In computing records of lake or reservoir contents, it is
necessary to have available from surveys, curves or tables

defining the relationship of stage and content. The application
of stageto the stage-content curves or tables gives the contents
from which daily, monthly, or yearly changes then are
determined. If the stage-content relationship changes because
of deposition of sediment in a lake or reservoir, periodic
resurveys may be necessary to redefine the relationship. Even
when this is done, the contents computed may become
increasingly in error as the lapsed time since the last survey
increases. Discharges over lake or reservoir spillways are
computed from stage-discharge relationships much as other
stream discharges are computed.

For some gaging stations, there are periods when no gage-
height record is obtained, or the recorded gage height is so
faulty that it cannot be used to compute daily discharge or
contents. This happens when the recorder stops or otherwise
fails to operate properly, intakes are plugged, the float is
frozen in the well, or for various other reasons. For such
periods, the daily discharges are estimated from the recorded
range in stage, previous or following record, discharge
measurements, weather records, and comparison with other
station records from the same or nearby basins. Likewise,
daily contents may be estimated from operator's|ogs, previous
or following record, inflow-outflow studies, and other
information. Information explaining how estimated daily-
discharge values are identified in station recordsisincluded in
the next two sections, "Data Presentation" (REMARKS
paragraph) and "ldentifying Estimated Daily Discharge."

Data Presentation

Streamflow data in this report are presented in a new
format that is considerably different from the format in data
reports prior to the 1991 water year. The major changes are
that statistical characteristics of discharge now appear in
tabular summaries following the water-year datatable and less
information is provided in the text or station manuscript above
the table. These changes represent the results of a pilot
program to reformat the annual water-data report to meet
current user needs and data preferences.

The records published for each continuous-record
surface-water discharge station (gaging station) now consist of
four parts: the manuscript or station description; the datatable
of daily mean values of discharge for the current water year
with summary data; a tabular statistical summary of monthly
mean flow data for a designated period, by water year; and a
summary statisticstable that includes statistical dataof annual,
daily, and instantaneous flows as well as data pertaining to
annual runoff, 7-day low-flow minimums, and flow duration.

Station manuscript

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

LOCATION.--Information on locations is obtained from the
most accurate maps available. The location of the gaging
station with respect to the cultural and physical featuresin the
vicinity and with respect to the reference place mentioned in
the station nameisgiven. River mileageswere determined by
methods given in "River Mileage Measurement,” Bulletin 14,
Revision of October 1968, prepared by the Water Resources
Council or were provided by the U.S. Army Corps of
Engineers.

DRAINAGE AREA .--Drainage areas are measured using the
most accurate maps available. Because the type of maps
available varies from one drainage basin to ancther, the
accuracy of drainage aress likewise varies. Drainage areas
are updated as better maps become available.

PERIOD OF RECORD.--Thisindicates the period for which
records have been published for the station or for an
equivalent station. An equivalent station is one that was in
operation at atime that the present station was not and whose
location was such that flow at it can reasonably be considered
equivalent to flow at the present station.

REVISED RECORDS.--Because of nhew information,
published records occasionally are found to be incorrect, and
revisions are printed in later reports. Listed under this
heading are al the reports in which revisions have been
published for the station and the water years to which the
revisions apply. If arevision did not include daily, monthly,
or annual figures of discharge, that fact is noted after the year
dates as follows: "(M)" means that only the instantaneous
maximum discharge was revised; "(m)" that only the
instantaneous minimum was revised; and " (P)" that only peak
discharges were revised. If the drainage area has been
revised, the report in which the most recently revised figure
was first published is given.

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

REMARKS.--All periods of estimated daily discharge will
either be identified by date in this paragraph of the station
description for water-discharge stations or flagged in the
daily discharge table. (See next section, "ldentifying
Estimated Daily Discharge.") If a REMARKS paragraph is
used to identify estimated record, the paragraph will begin
with this information presented as the first entry. The
paragraph is also used to present information relative to the
accuracy of the records, to special methods of computation,
and to conditions that affect natural flow at the station. In
addition, information may be presented pertaining to average
discharge data for the period of record; to extremes data for
the period of record and the current year; and, possibly, to
other pertinent items. For reservoir stations, information is
given on the dam forming the reservoir, the capacity, outlet
works and spillway, and purpose and use of the reservoir.

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

EXTREMES OUTSIDE PERIOD OF RECORD.--Included
here is information concerning major floods or unusually low
flows that occurred outside the stated period of record. The
information may or may not have been obtained by the U.S.
Geological Survey.

REVISIONS.--If errors in published water-quality records are
discovered after publication, appropriate updates are made in
the U.S. Geological Survey’s distributed data system, NWIS,
and subsequently to its web-based National data system,
NWISWeb [http://water.usgs.gov/nwis/nwis]. Because the
usua volume of updates makes it impractical to document
individual changes in the State data-report series or elsewhere,
potential users of U.S. Geological Survey water-quality data
are encouraged to obtain all required data from NWIS or
NWISWeb to ensure the most recent updates. Updates to
NWISWeb are currently made on an annual basis.

Although rare, occasionally the records of a discontinued
gaging station may need revision. Because, for these stations,
there would be no current or, possibly, future station
manuscript published to document the revision in a "Revised
Records" entry, users of data for these stations who obtained
the record from previously published data reports may wish to
contact the District office (address given on the back of thetitle
page of this report) to determine if the published records were
ever revised after the station was discontinued. Of course, if the
data for a discontinued station were obtained by computer
retrieval, the datawould be current and there would be no need
to check because any published revision of data is aways
accompanied by revision of the corresponding datain computer
storage.

Manuscript information for lake or reservoir stations
differs from that for stream stations in the nature of the
"Remarks" and in the inclusion of a skeleton stage-capacity
table when daily contents are given.

Headings for AVERAGE DISCHARGE, EXTREMES
FOR PERIOD OF RECORD, AND EXTREMES FOR
CURRENT YEAR have been deleted and the information
contained in these paragraphs is now presented in the tabular
summaries following the discharge table or in the REMARKS
paragraph. No changes have been made to the data
presentations of lake contents.

Datatable of daily mean values

The daily table of discharge records for stream-gaging
stations gives mean discharge for each day of the water year. In
the monthly summary for the table, the line headed "TOTAL"
gives the sum of the daily figures for each month; the line
headed "MEAN" gives the average flow in cubic feet per
second for the month; and the lines headed "MAX" and "MIN"
give the maximum and minimum daily mean discharges,
respectively, for each month. Discharge for the month also is
usually expressed in cubic feet per second per square mile (line
headed "CFSM"); or in inches (line headed "IN."); or in acre-
feet (line headed "AC-FT"). Figures for cubic feet per second
per square mile and runoff in inches or in acre-feet may be
omitted if there is extensive regulation or diversion or if the
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drainage area includes large noncontributing areas. At some
stations monthly and (or) yearly observed discharges are
adjusted for reservoir storage or diversion, or diversion dataor
reservoir contents are given. These figures are identified by a
symbol and corresponding footnote.

Statistics of monthly mean data

A tabular summary of the mean (line headed "MEAN"),
maximum (line 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 first occurrence of the maximum and
minimum monthly flows are provided immediately below
those figures. The designated period will be expressed as
"FOR WATER YEARS - , BY WATER YEAR
(WY)," and will list the first and last water years of the range
of years selected from the PERIOD OF RECORD paragraph
in the station manuscript. It will consist of all of the station
record within the specified water years, inclusive, including
complete months of record for partial water years, if any, and
may coincide with the period of record for the station. The
water years for which the statistics are computed will be
consecutive, unless abreak in the station record isindicated in
the manuscript.

Summary statistics

A table titled "SUMMARY STATISTICS" follows the
statistics of monthly mean datatabulation. Thistable consists
of four columns, with the first column containing the line
headings of the statistics being reported. Thetable provides a
statistical summary of yearly, daily, and instantaneous flows,
not only for the current water year but also for the previous
calendar year and for a designated period, as appropriate. The
designated period selected, "WATER YEARS -
will consist of al of the station record within the s specmed
water years, inclusive, including complete months of record
for partial water years, if any, and may coincide with the
period of record for the station. The water years for which the
statistics are computed will be consecutive, unless a break in
the station record is indicated in the manuscript. All of the
caculations for the doatistical characteristics designated
ANNUAL (See line headings below.), except for the
"ANNUAL 7-DAY MINIMUM" satistic, are calculated for
the designated period using complete water years. The other
statistical characteristics may be calculated using partial water
years.

The date or water year, as appropriate, of the first
occurrence of each statistic reporting extreme values of
discharge is provided adjacent to the statistic. Repeated
occurrences may be noted in the REMARKS paragraph of the
manuscript or in footnotes. Because the designated period
may not be the same as the station period of record published
in the manuscript, occasionally the dates of occurrence listed
for the daily and instantaneous extremes in the designated-
period column may not be within the selected water years
listed in the heading. When this occurs, it will be noted in the

REMARKS paragraph or in footnotes. Selected streamflow
duration curve statistics and runoff dataare also given. Runoff
data may be omitted if there is extensive regulation or
diversion of flow in the drainage basin.

Thefollowing summary statistics data, as appropriate, are
provided with each continuous record of discharge.
Comments to follow clarify information presented under the
various line headings of the summary statistics table.

ANNUAL TOTAL.--The sum of the daily mean values of
dischargefor theyear. At some stationsthe annual total
discharge is adjusted for reservoir storage or diversion.
The adjusted figures are identified by a symbol and
corresponding footnotes.

ANNUAL MEAN.--The arithmetic mean of the
individual daily mean discharges for the year noted or
for the designated period. At some stations, the yearly
mean discharge is adjusted for reservoir storage or
diversion. The adjusted figures are identified by a
symbol and corresponding footnotes.

HIGHEST ANNUAL MEAN.--The maximum annual
mean discharge occurring for the designated period.

LOWEST ANNUAL MEAN.--The minimum annual
mean discharge occurring for the designated period.

HIGHEST DAILY MEAN.--The maximum daily mean
discharge for the year or for the designated period.

LOWEST DAILY MEAN.--The minimum daily mean
discharge for the year or for the designated period.

ANNUAL 7-DAY MINIMUM.--The lowest mean
discharge for 7 consecutive days for a calendar year or
a water year. Note that most low-flow frequency
analyses of annual 7-day minimum flowsuseaclimatic
year (April 1-March 31). The date shown in the
summary statistics table is the initial date of the 7-day
period. (Thisvalue should not be confused with the 7-
day 10-year low-flow statistic.)

INSTANTANEOUS PEAK FLOW.--The maximum
instantaneous discharge occurring for the water year or
for the designated period. Note that secondary
instantaneous peak discharges above a selected base
discharge are stored in District computer files for
stations meeting certain criteria.  Those discharge
values may be obtained by writing to the District office.
(See address on back of title page of this report.)

INSTANTANEOUS PEAK STAGE.--The maximum
instantaneous stage occurring for the water year or for
thedesignated period. If the dates of occurrencefor the
instantaneous peak flow and instantaneous peak stage
differ, the REMARKS paragraph in the manuscript or a
footnote may be used to provide further information.
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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 use any of the following units of
measurement in presenting annual runoff data:

Acre-foot (AC-FT) isthe quantity of water required to
cover 1 acre to a depth of 1 foot and is equal to
43,560 cubic feet or about 326,000 gallonsor 1,233
cubic meters.

10 PERCENT EXCEEDS.--The discharge that has been
exceeded 10 percent of the time for the designated period.

50 PERCENT EXCEEDS.--The discharge that has been
exceeded 50 percent of the time for the designated period.

90 PERCENT EXCEEDS.--The discharge that has been
exceeded 90 percent of the time for the designated period.

Data collected at partial-record stations follow the
information for continuous-record sites. Data for partial-
record discharge stations are presented in two tables. The
first is a table of annual maximum stage and discharge at
crest-stage stations, and the second is a table of discharge
measurements at low-flow partial-record stations. Thetables
of partia-record stations are followed by a listing of
discharge measurements made at sites other than continuous-
record or partial-record stations. These measurements are
generally made in times of drought or flood to give better
areal coverage to those events. Those measurements and
others collected for some specia reason are called
measurements at miscellaneous sites.

Identifying Estimated Daily Discharge

Estimated daily-discharge values published in the water-
discharge tables of annual State data reports are identified
either by flagging individual daily values with the letter
symbol "€" and printing a table footnote (e-Estimated) or by
listing the dates of the estimated record in the REMARKS
paragraph of the station description.

Accuracy of the Records

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

The accuracy attributed to the records is indicated under
"REMARKS." "Excellent" means that about 95 percent of
the daily discharges are within 5 percent of their true values,
"good," within 10 percent; and "fair," within 15 percent.
Records that do not meet the criteria mentioned are rated
"poor." Different accuracies may be attributed to different
parts of agiven record.

Daily mean discharges in this report are given to the
nearest hundredth of acubic foot per second for valueslessthan
1 ft3/s; to the nearest tenth between 1.0 and 10 ft%/s; to whole
numbers between 10 and 1,000 ft/s; and to 3 si gnificant figures
for more than 1,000 ft%/s. The number of significant figures
used is based solely on the magnitude of the discharge value.
The same rounding rules apply to discharges listed for partial-
record stations and miscellaneous sites.

Other Records Available

Information used in the preparation of the records in this
publication, such as discharge-measurement notes, gage-height
records, temperature measurements, and rating tablesis on file
in the North Dakota District office. Also, most of the daily
mean discharges are in computer-readable form and have been
analyzed statisticaly. Information on the availability of the
unpublished information or on the results of statistical analyses
of the published records may be obtained from the office whose
address is given on the back of the title page of this report.

Records of Surface-Water Quality

Records of surface-water quality in this report represent a
variety of datatypes and measurement frequencies. Whenever
possible, records of surface-water quality are obtained at or
near stream-gaging stations because interpretation of surface-
water quality and seasonal variation is enhanced by knowledge
of corresponding discharge data. Locations of stations for
which records on the quality of surface water appear in this
report are shown in figure 2.

Classification of Records

Water-quality datafor surface-water sites are grouped into
one of three classifications. A continuing-record station is a
site where data are collected on a regularly scheduled basis.
Frequency may be once or more times daily, weekly, monthly,
or quarterly. A partial-record station is a site where water-
quality data are collected systematically over aperiod of years,
but frequency of sampling is usualy less than quarterly. A
miscellaneous sampling site is a location where samples are
collected one time or intermittently to provide better areal
coverage for defining water-quality conditions over a broad
areain ariver basin.

A careful distinction needs to be made between
"continuing records,” as used in this report, and "continuous
recordings,” which refers to a continuous graph, a series of
discrete values punched at short intervals on a paper tape, or
electronically stored data from a data logger or satellite data
platform. Some records of water quality, such as temperature
and specific conductance, may be obtained through continuous
recordings; however, because of costs, most data are obtained
only monthly or less frequently. Locations of stations for
which records on the quality of surface water appear in this
report are shown in figure 2.
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Arrangement of Records

Water-quality records collected at a surface-water daily
record station are published immediately following that
record, regardless of the frequency of sample collection.
Station number and name are the same for both records.
Where a surface-water daily record station is not available or
where the water quality differs significantly from that at the
nearby surface-water station, the continuing water-quality
record is published with its own station number and name in
the regular downstream-order sequence.

Onsite Measurements and Sample Collection

In obtaining water-quality data, a major concern needs to
be assuring that the data obtained represent the in situ quality
of the water. To assure this, certain measurements, such as
water temperature, specific conductance, pH, and dissolved
oxygen, need to be made onsite when the samples are taken.
To assure that measurements made in the laboratory also
represent the in situ water, carefully prescribed procedures
need to be followed in collecting the samples, in treating the
samplesto prevent changesin quality pending analysis, and in
shipping the samples to the laboratory. Procedures for onsite
measurements and for collecting, treating, and shipping
samples are given in publications on "Techniques of Water-
Resources Investigations,” Book 1, Chapter D2; Book 3,
Chapter A1, A3, and A4; and Book 9, Chapters A1-A9. These
references are listed in the "Publications on Techniques of
Water-Resources Investigations' section of thisreport. These
methods are consistent with ASTM standards and generally
follow 1SO standards.

One sample can define adequately the water quality at a
given time if the mixture of solutes throughout the stream
Ccross section is homogeneous. However, the concentration of
solutes at different locations in the cross section may vary
widely with different rates of water discharge, depending on
the source of material and the turbulence and mixing of the
stream. Some streams must be sampled through several
vertical sections to obtain a representative sample needed for
an accurate mean concentration and for usein calculating load.
All samples obtained for the National Stream Quality
Accounting Network (see definitions) are obtained from at
least several verticals. Whether samples are obtained from the
centroid of flow or from several verticals depends on flow
conditions and other factors which must be evaluated by the
collector.

Chemical-quality data published in this report are
considered to be the most representative values available for
the stationslisted. The valuesreported represent water-quality
conditions at the time of sampling as much as possible,
consistent with available sampling techniques and methods of
analysis. In the rare case where an apparent inconsistency
exists between areported pH value and the relative abundance
of carbon dioxide species (carbonate and bicarbonate), the
inconsistency is the result of adight uptake of carbon dioxide
from the air by the sample between measurement of pH in the

field and determination of carbonate and bicarbonate in the
|aboratory.

For chemical-quality stations equipped with digital
monitors, the records consist of daily maximum, minimum,
and mean values for each constituent measured and are based
upon hourly punches beginning at 0100 hours and ending at
2400 hours for the day of record. More detailed records
(hourly values) may be obtained from the U.S. Geological
Survey North Dakota District office whose addressis given on
the back of the title page of this report.

Water Temperature

Water temperatures are measured at most of the water-
quality stations. In addition, water temperatures are taken at
the time of discharge measurements for water-discharge
stations. Large streams have a small diurnal temperature
change; shallow streams may have a daily range of severa
degrees and may follow closely the changesin air temperature.
Some streams may be affected by waste-heat discharges.

At stations where recording instruments are used, either
mean temperatures or maximum, minimum, and mean
temperatures for each day are published. Water temperatures
measured at the time of water-discharge measurements are
published with the water-quality records for each surface-
water station in this report.

Sediment

Suspended-sediment concentrations are determined from
samples collected by using depth-integrating samplers.
Samples usually are obtained at several verticals in the cross
section. Although data collected periodically may represent
conditions only at the time of observations, such data are
useful in establishing seasonal relations between quality and
streamflow and in predicting long-term sediment-discharge
characteristics of the stream. Records of the periodic
measurements of the particle-size distribution of the
suspended sediment and bed material are included for some
stations.

Laboratory Analyses

Traditionally, dissolved trace-element concentrations
have been reported at the microgram per liter (pg/L) level.
Recent evidence, mostly from largerivers, indicatesthat actual
dissolved-phase concentrations for a number of trace elements
are within the range of 10's to 100's of nanograms per liter
(ng/L). Present data above the pg/L level should be viewed
with caution. Such data may actually represent elevated
environmental concentrations from natural or human causes,
however, these data could reflect contamination introduced
during sampling, processing, or analysis.

Samples for biochemical-oxygen demand (BOD) and
samples for indicator bacteria are analyzed locally. Sediment
samplesareanalyzed inthe U.S. Geological Survey laboratory
in lowa City, lowa. Al1l other samples are analyzed in the
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U.S. Geological Survey laboratory in Arvada, Colo., the
North Dakota State Water Commission laboratory in
Bismarck, N.Dak., or the North Dakota Department of
Health laboratory in Bismarck, N. Dak. Methods used in
analyzing sediment samples and computing sediment records
aregiven in TWRI, Book 5, Chap. C1. Methods used by the
U.S. Geological Survey laboratory are given in TWRI, Book
1, Chap. D2; Book 3, Chap. C2; Book 5, Chap. A1, A3, and
A4

Data Presentation

For continuing-record stations, information pertinent to
the history of station operation is provided in descriptive
headings preceding the tabular data. These descriptive
headings give details regarding location, drainage area,
period of record, type of data available, instrumentation,
general remarks, cooperating agencies, and extremes for
parameters measured on a daily basis. Tables of chemical,
physical, biological, and radiochemical data obtained at a
frequency lessthan daily are presented first. Tables of "daily
values' of specific conductance, pH, water temperature, and
suspended sediment then follow in sequence.

In the descriptive headings, if the location isidentical to
that of the stream-gaging station, neither the LOCATION nor
the DRAINAGE AREA dtatements are repeated. The
following information, as appropriate, is provided with each
continuous-record station. Comments that 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
"Records of Stage and Water Discharge”; same comments

apply.

PERIOD OF RECORD.--This indicates the periods for
which there are published water-quality records for the
station. The periods are shown separately for records of
parameters measured dailly or continuously and those
measured less than daily. For those measured daily or
continuously, periods of record are given for the parameters
individually.

INSTRUMENTATION.--Information on instrumen-
tation is given only if a water-quality monitor, temperature
monitor, pumping sampler, or other sampling device is in
operation at a station.

REMARKS.--Remarks provide added information
pertinent to the collection, analysis, or computation of the
records.

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

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

REVISIONS.--If errorsin published water-quality records
are discovered after publication, appropriate updates are made
to the Water-Quality Filein the U.S. Geological Survey's data
system, National Water Information System (NWIS), and
subsequently by monthly transfer of update transactions to the
U.S. Environmental Protection Agency's STORET system.
Because the usua volume of updates makes it impractical to
document individual changes in the State data-report series or
elsewhere, potential users of U.S. Geological Survey water-
quality data are encouraged to obtain all required datafrom the
appropriate computer file to insure the most recent updates.

ACCESSTO USGSWATER DATA

The U.S. Geologica Survey provides near real-time stage
and discharge data for many of the gaging stations equipped
with the necessary telemetry and historic daily-mean and peak-
flow discharge data for most current or discontinued gaging
stations through the World Wide Web (WWW). These data
may be accessed at:

http://water.usgs.gov

Some water-quality and ground-water data aso are
available through the WWW. In addition, data can be provided
in various machine-readabl e formats on magnetic tape or 3-1/2
inch floppy disk. Information about the availability of specific
types of data or products, and user charges, can be obtained
locally from each of the Water Resources Division District
offices (See address on the back of thetitle page.)

DEFINITION OF TERMS

Terms related to streamflow, water-quality, and other
hydrologic data, as used in this report, are defined below. See
also table for converting English units to International System
(SI) Units on the inside of the back cover.

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

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

Annual runoff isthetotal quantity of water in runoff for a
drainage area for the year. Data reports may use any of the
following units of measurement in presenting annua runoff
data:
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Acre-foot (AC-FT, acre-ft) is the quantity of water
required to cover 1 acreto adepth of 1 foot and is equal to
43,560 cubic feet, 325,851 gallons, or 1,233 cubic meters.

Cubic foot per second per sguare mile [CFSM,
(ft¥/s)/mi?] is the average number of cubic feet of water
flowing per second from each square mile of area drained,
assuming the runoff is distributed uniformly in time and
area

Inch (IN., in.) asused in thisreport, refersto the depth
to which the drainage area would be covered with water if
al of the runoff for a given time period were uniformly
distributed on it.

Bacteria are microscopic unicellular organisms, typically
spherical, rodlike, or spira and threadlike in shape, often
clumped into colonies. Some bacteria cause disease, while
others perform an essential role in nature in the recycling of
materials; for example, by decomposing organic matter into a
form available for reuse by plants.

Fecal coliform bacteria are bacteriathat are present in
the intestine or feces of warm-blooded animals. They are
often used asindicators of the sanitary quality of thewater.
In the laboratory, they are defined as all organisms that
produce blue colonies within 24 hours when incubated at
44.5 °C plus or minus 0.2 °C on M-FC medium (nutrient
medium for bacterial growth). Their concentrations are
expressed as number of colonies per 100 mL of sample.

Fecal streptococcal bacteria are bacteriafound in the
intestine of warm-blooded animals. Their presence in
water is considered to verify fecal pollution. They are
characterized as gram-positive, cocci bacteria that are
capable of growth in brain-heart infusion broth. In the
laboratory, they are defined as al the organisms that
produce red or pink colonieswithin 48 hoursat 35 °C plus
or minus 1.0 °C on KF-streptococcus medium (nutrient
medium for bacterial growth). Their concentrations are
expressed as number of colonies per 100 mL of sample.

Non-ideal colony count (K) isaremark code used in
reporting bacteria densities when plate counts fall outside
of anideal range. The lower limit of 20 coloniesis set as
the number below which statistically valid results become
increasingly questionable. The upper limit, which differs
according to type of bacteria, represents numbers above
which interference from colony crowding, deposition of
extraneous material, and other factors appear to result in
increasingly questionable results.

Baseflow isflow in achannel sustained by ground-water
discharge in the absence of direct runoff.

Bed material is the sediment mixture of which a
streambed, lake, pond, reservoir, or estuary bottom is
composed.

Biochemical oxygen demand (BOD) is a measure of the
guantity of dissolved oxygen, in milligrams per liter, necessary
for the decomposition of organic matter by microorganisms,
such as bacteria.

Bottom material: See “Bed material.”

Cellsivolume refers to the number of plankton cells or
natural units counted using a microscope and grid or counting
cell. Results are generally reported as cells or units per
milliliter.

Chemical oxygen demand (COD) is a measure of the
chemically oxidizable material in the water and furnishes an
approximation of the amount of organic and reducing material
present. The determined value may correlate with BOD or
with carbonaceous organic pollution from sewage or industrial
wastes.

Chlorophyll refers to the green pigments of plants.
Chlorophyll aand b are the two most common green pigments
in plants.

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.

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

Continuous-record station is a site that meets either of
the following conditions:

1. Stage or streamflow are recorded at some interval on a
continuous basis. The recording interval is usualy
15 minutes, but may be less or more frequent.

2. Water-quality, sediment, or other hydrologic measure-
ments are recorded at least daily.

Control designates a feature in the channel downstream
from a gaging station that physically influences the water-
surface elevation and thereby determines the stage-discharge
relation at the station. This feature may be a constriction of the
channel, abedrock outcrop, agravel bar, an artificial structure,
or auniform cross section over along reach of the channel.

Contral structure as used in this report is a structure on
a stream or canal that is used to regulate the flow or stage of
the stream or to prevent the intrusion of saltwater.

Crest-stage gageisadevicefor obtaining the el evation of
the flood crest of a stream.

Cubicfoot per second (CFS, ft¥/s) istherate 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, 448.8 gallons per minute, or 0.02832 cubic meters per
second.
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Cubic foot per second-day (CFS-DAY, Cfs-day,
[(ft3/s)/d]) is the volume of water represented by a flow of
1 cubicfoot per second for 24 hours. It isequivalent to 86,400
cubic feet, 1.9835 acre-feet, 646,317 gallons, or 2,447 cubic
meters.

Daily record is a summary of streamflow, sediment, or
water-quality values computed from data collected with
sufficient frequency to obtain reliable estimates of daily mean
values.

Daily record station isasite for which daily records of
streamflow, sediment, or water-quality values are computed.

Datum, asused in thisreport, isan el evation above mean
sealevel to which all gage height readings are referenced.

Discharge, or flow, is the volume of water (or more
broadly, volume of fluid including solid- and dissolved-phase
material), that passes agiven point in agiven period of time.

Annual 7-day minimum is the lowest mean
dischargefor 7 consecutive daysin ayear. 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 the summary statistics table istheinitial date of
the 7-day period. (Thisvalue should not be confused with
the 7-day 10-year low-flow statistic.)

Instantaneous discharge is the discharge at a
particular instant of time.

Mean discharge (MEAN) is the arithmetic mean of
individual daily mean discharges during a specific period.

Dissolved refersto that material in arepresentative water
sample that passes through a 0.45-micrometer membrane
filter. This is a convenient operational definition used by
Federal agencies that collect water data. Determinations of
“dissolved” constituents are made on subsamples of the
filtrate.

Dissolved oxygen (DO) content of water in equilibrium
with air is a function of atmospheric pressure, temperature,
and dissolved-solids concentration of thewater. The ability of
water to retain oxygen decreases with increasing temperature
or dissolved solids, with small temperature changes having
the more significant offset. Photosynthesis and respiration
may cause diurnal variations in dissolved-oxygen
concentration in water from some streams.

Dissolved-solids concentration of water is determined
either analytically by the “residue-on-evaporation” method,
or mathematically by totaling the concentrations of individual
congtituents reported in a comprehensive chemical analysis.
During that analytical determination of dissolved solids, the
bicarbonate (generally a magor dissolved component of
water) is converted to carbonate. Therefore, in the
mathematical calculation of dissolved-solids concentration,
the bicarbonate value, in milligrams per liter, ismultiplied by

0.4926 to reflect the change. Alternatively, akalinity
concentration (as mg/L CaCO,) can be converted to carbonate
concentration by multiplying by 0.60.

Drainage ar ea of asite on astream isthat area, measured
in ahorizontal plane, that has acommon outlet at the site for its
surface runoff. Figures of drainage areagiven hereininclude all
closed basins, or noncontributing areas, within the area unless
otherwise specified.

Drainage basin is a part of the Earth’s surface that is
occupied by a drainage system with a common outlet for its
surface runoff (see“Drainage ared”).

Flow (see“Discharge”).

Flow-duration percentiles are values on a scale of 100
that indicate the percentage of time for which a flow is not
exceeded. For example, the 90th percentile of river flow is
greater than or equal to 90 percent of all recorded flow rates.

Gage datum is the elevation of the zero point of the
reference gage from which gage height is determined as
compared to sea level (see “Datum”). This elevation is
established by a system of levels from known benchmarks, by
approximation from topographic maps, or by geographical
positioning system.

Gage height (G.H.) is the water-surface elevation
referenced to the gage datum. Gage height is often used
interchangeably with the more general term “stage,” athough
gage height is more appropriate when used with areading on a

gage.

Gaging station is a site on a stream, canal, lake, or
reservoir where systematic observations of stage, discharge, or
other hydrologic data are obtained. When used in connection
with adischarge record, thetermisapplied only to those gaging
stations where a continuous record of discharge is computed.

Hardness of water is a physical-chemical characteristic
that is commonly recognized by the increased quantity of soap
required to produce lather. It is attributable to the presence of
alkaline earths (principaly calcium and magnesium) and is
expressed as the equivalent concentration of calcium carbonate
(CaCOy).

Hydrologic unit is a geographic area representing part or
al of asurface drainage basin or distinct hydrologic feature as
defined by the former Office of Water Data Coordination and
delineated on the State Hydrologic Unit Maps by the U.S.
Geological Survey. Each hydrologic unit is identified by an
8-digit number.

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

Micrograms per gram (UG/G, pg/g) isaunit expressing
the concentration of a chemical congtituent as the mass
(micrograms) of the element per unit mass (gram) of material
analyzed.
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Micrograms per liter (UG/L, pg/L) is aunit expressing
the concentration of chemical constituents in water as mass
(micrograms) of constituent per unit volume (liter) of water.
Onethousand micrograms per liter isequivalent to 1 milligram
per liter.

Microsiemens per centimeter (US/CM, uS/cm) is a unit
expressing the amount of electrical conductivity of a solution
as measured between opposite faces of a centimeter cube of
solution at a specified temperature. Siemens is the
International System 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 concentration of chemical constituentsin water
as the mass (milligrams) of constituent per unit volume (liter)
of water. Concentration of suspended sediment aso is
expressed in mg/L and is based on the mass of dry sediment
per liter of water-sediment mixture.

Miscellaneous site, or miscellaneous station, is a site
where streamflow, sediment, and/or water-quality data are
collected once, or more often on a random or discontinuous
basis.

National Geodetic Vertical Datum of 1929 (NGVD of
1929) is a geodetic datum derived from a general adjustment
of thefirst order level nets of the United States and Canada. It
was formerly called “ Sea Level Datum of 1929” or “mean sea
level” inthisseries of reports. Although the datum was derived
from the average sea level over a period of many years at 26
tide stations along the Atlantic, Gulf of Mexico, and Pacific
Coasts, it does not necessarily represent local mean sea level
a any particular placee See NOAA web dite
http: //mwww.ngs.noaa.gov/fag.shtml#WhatVD29vVD83

Nephelometric turbidity unit (NTU) isthe measurement
for reporting turbidity that is based on use of a standard
suspension of Formazin. Turbidity measured in NTU uses
nephelometric methods that depend on passing specific light
of a specific wavelength through the sample.

Normal asrelated to meteorological datapublished by the
National Weather Service are computed as the average value
of a meteorological element over a time period. Effective
January 1, 1993, the average period is 1961 to 1990.

Organic carbon (OC) is a measure of organic matter
present in aqueous sol ution, suspension, or bottom sediments.
May be reported as dissolved organic carbon (DOC),
suspended organic carbon (SOC), or total organic carbon
(TOC).

Parameter Code is a 5-digit number used in the U.S.
Geological Survey computerized data system, National Water
Information System (NWIS), to uniquely identify a specific
constituent or property.

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 computed. A common example is a crest-stage
gage partial-record station at which only peak stages and flows
are recorded.

Particle size is the diameter, in millimeters (mm), of a
particle determined by sieve or sedimentation methods. The
sedimentation method utilizes the principle of Stokes Law to
calculate sediment particle sizes. Sedimentation methods
(pipet, bottom-withdrawal tube, visual-accumulation tube,
Sedigraph) determine fall diameter of particles in either
distilled water (chemically dispersed) or in native water (the
river water at the time and point of sampling).

Particle-size classification used in thisreport agreeswith
the recommendation made by the American Geophysical
Union Subcommittee on Sediment Terminology. The
classification is asfollows:

Classification Size (mm) Method of analysis
Clay 0.00024 - 0.004  Sedimentation
Silt 0.004 - 0.062 Sedimentation
Sand 0062 - 20 Sedimentation/sieve
Gravel 20 - 64.0 Sieve

The particle-size distributions given in this report are not
necessarily representative of all particles in transport in the
stream. Most of the organic matter isremoved, and the sample
is subjected to mechanical and chemical dispersion before
analysisin distilled water. Chemical dispersion isnot used for
native water analysis.

Percent composition or 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,
numbers, weight, or volume.

Pesticides are chemical compounds used to control
undesirable organisms. Major categories of pesticidesinclude
insecticides, miticides, fungicides, herbicides, and
rodenticides.

pH of water isthe negative logarithm of the hydrogen-ion
activity. Solutionswith pH lessthan 7 are termed “ acidic,” and
solutions with a pH greater than 7 are termed “basic.”
Solutions with a pH of 7 are neutral. The presence and
concentration of many dissolved chemical constituents found
inwater are, in part, influenced by the hydrogen-ion activity of
water. Biological processes including growth, distribution of
organisms, and toxicity of the water to organisms are also
influenced, in part, by the hydrogen-ion activity of water.

Picocurie (PC, pCi) is one trillionth (1 x 10%?) of the
amount of radioactivity represented by a curie (Ci). A curieis
the amount of radioactivity that yields 3.7 x 10'° radioactive
disintegrations per second. A picocurie yields 2.22 dpm
(disintegrations per minute).

Recurrence interval, aso referred to as return period, is
the average time, usually expressed in years, between
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occurrences of hydrologic events of a specified type (such as
exceedances of a specified high flow or non-exceedance of a
specified low flow). The terms “return period” and
“recurrence interval” do not imply regular cyclic occurrence.
The actual times between occurrences vary randomly, with
most of the times being less than the average and afew being
substantially greater than the average. For example, the 100-
year flood is the flow rate that is exceeded by the annual
maximum peak flow at intervals whose average length is 100
years (that is, once in 100 years, on average); amost two-
thirds of all exceedances of the 100-year flood occur lessthan
100 years after the previous exceedance, half occur less than
70 years after the previous exceedance, and about one-eighth
occur more than 200 years after the previous exceedance.
Similarly, the 7-day 10-year low flow (7Q) is the flow rate
below which the annual minimum 7-day-mean flow dips at
intervals whose average length is 10 years (that is, oncein 10
years, on average); almost two-thirds of the non-exceedances
of the 7Q,, occur less than 10 years after the previous non-
exceedance, half occur lessthan 7 years after, and about one-
eighth occur more than 20 years after the previous non-
exceedance. The recurrence interval for annual events is the
reciprocal of the annual probability of occurrence. Thus, the
100-year flood has a 1-percent chance of being exceeded by
the maximum peak flow in any year, and thereis a 10-percent
chancein any year that the annual minimum 7-day-mean flow
will be less than the 7Qy.

Runoff in inches (IN., in.) is the depth, in inches, to
which the drainage areawould be covered if al the runoff for
agiven time period were uniformly distributed on it.

Sea level refersto the National Geodetic Vertical Datum
of 1929 (NGVD of 1929)—a geodetic datum derived from a
general adjustment of the first-order level nets of the United
States and Canada, formerly called Sea L evel Datum of 1929.

See:  http://www.co-ops.nos.noaa.gov/
glossary/gloss n.htmi#NGVD

Sediment is solid material that is transported by,
suspended in, or deposited from water. It originates mostly
from disintegrated rocks; it aso includes chemica and
biochemical precipitates and decomposed organic material,
such as humus. The quantity, characteristics, and cause of the
occurrence of sediment in streams are influenced by
environmental factors. Some major factors are degree of
dope, length of slope, soil characteristics, land usage, and
guantity and intensity of precipitation.

Bed load is the sediment that is transported in a
stream by rolling, dliding, or skipping along or very close
to the bed. In thisreport, bed load is considered to consist
of particlesin transit from the bed to an elevation equal to
the top of the bed-load sampler nozzle (usually within
0.25 ft of the streambed).

Bed-load discharge (tons per day) is the quantity of
sediment moving as bed load, reported as dry weight, that
passes a cross section in agiven time.

Suspended sediment is the sediment that is maintained
in suspension by the upward components of turbulent
currents or that exists in suspension as a colloid.

Suspended-sediment concentration is the velocity-
weighted concentration of suspended sediment in the
sampled zone (from the water surface to a point
approximately 0.3 ft above the bed) expressed as
milligrams of dry sediment per liter of water-sediment
mixture (mg/L). The entire sample is used for the analysis.

Mean concentration of suspended sediment isthe
time-weighted concentration of suspended sediment
passing a stream section during a 24-hour day.

Suspended-sediment discharge (tongday) is the
quantity of sediment moving in suspension, reported as dry
weight, that passes a cross section in a given time. It is
calculated in units of tons per day asfollows: concentration
(mg/L) x discharge (ft¥/s) x 0.0027.

Suspended-sediment load is a term that refers to
material in suspension. The term needsto be qualified, such
as “annua suspended-sediment load” or “sand-size
suspended-sediment load,” and so on. It is not synonymous
with either suspended-sediment discharge or concentration.

Total sediment dischar ge (tons/day) is the sum of the
suspended-sediment discharge and the bed-load discharge.
It is the total quantity of sediment, reported as dry weight,
that passes a cross section in agiven time.

Total sediment load or total load isaterm that refersto
the total sediment (bed load plus suspended-sediment load)
that isin transport. The term needs to be qualified, such as
“annual  suspended-sediment load” or “sand-size
suspended-sediment load,” and so on. It is not synonymous
with total sediment discharge.

Seven-day 10-year low flow (7Q10, 7Q,) istheminimum
flow averaged over 7 consecutive daysthat is expected to occur
on average, once in any 10-year period. The 7Q10 has a 10-
percent chance of occurring in any given year.

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.
Waters range in respect to sodium hazard from those which can
be used for irrigation on amost al soils to those which are
generally unsatisfactory for irrigation.

Solute is any substance that is dissolved in water.

Specific conductanceisameasure of the ability of awater
to conduct an electrical current. It isexpressed in microsiemens
per centimeter at 25 °C. Specific conductance is related to the
type and concentration of ions in solution and can be used for
approximating the dissolved-solids content of the water.
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Commonly, the concentration of dissolved solids (in
milligrams per liter) is from 55 to 75 percent 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.

Stage: See“ Gage height.”

Stage-discharge relation is the relation between the
water-surface elevation, termed stage (gage height), and the
volume of water flowing in achannel per unit time.

Streamflow is the discharge that occurs in a natural
channel. Although the term “discharge” can be applied to the
flow of acanal, the word “ streamflow” uniquely describes the
dischargein asurface stream course. Theterm “ streamflow” is
more general than “runoff” as streamflow may be applied to
discharge whether or not it is affected by diversion or
regulation.

Surface area of a lake or impoundment is that area
encompassed by the boundary of the lake or impoundment as
shown on U.S. Geological Survey topographic maps, or on
other available maps or photographs. The computed surface
areas reflect the water levels of the lakes or impoundments at
the times when the information for the maps or photographs
was obtained.

Suspended (as used in tables of chemical analyses) refers
to the amount (concentration) of undissolved material in a
water-sediment mixture. It is associated with the material
retained on a 0.45-micrometer filter.

Suspended, recoverable is the amount of a given
congtituent that is in solution after the part of a
representative suspended-sediment sample that is retained
on a 0.45-micrometer membrane filter has been digested
by a method (usually using a dilute acid solution) that
results in dissolution of only readily soluble substances.
Complete dissolution of all the 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 sample. To achieve comparability of
analytical data, equivalent digestion procedures are
required of all laboratories performing such analyses
because different digestion procedures are likely to
produce different analytical results.

Determinations of  “suspended, recoverable”
constituents are made either by analyzing portions of the
material collected on the filter or, more commonly, by
difference, based on determinations of (1) dissolved and
(2) total recoverable concentrations of the constituent.

Suspended, total is the total amount of a given
congtituent in the part of a representative suspended-
sediment sample that is retained on a 0.45-micrometer
membrane filter. This term is used only when the
analytical procedure assures measurement of at least 95
percent of the constituent determined. Knowledge of the

expected form of the constituent in the sample, as well as
the analytical methodology used, is required to determine
when the results should be reported as * suspended, total.”

Determinations of “suspended, total” constituents are
made either by analyzing portions of the material collected
on the filter or, more commonly, by difference, based on
determinations of (1) dissolved and (2) tota
concentrations of the constituent.

Thermograph is an instrument that continuously records
variations of temperature on a chart. The more general term
“temperature recorder” is used in the table headings and refers
to any instrument that records temperature whether on a chart,
atape, or any other medium.

Time-weighted average is 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
that would be contained in a vessel or reservoir that had
received equal quantities of water from the stream each day for
the year.

Tons per acre-foot is the dry mass of dissolved solidsin
1 acre-foot of water. It is computed by multiplying the
concentration of the constituent, in milligrams per liter, by
0.00136.

Tons per day (T/DAY, tong/d) is the rate representing a
mass of 1 ton of a constituent in streamflow passing a cross
section in 1 day. It is equivalent to 2,000 pounds per day, or
0.9072 metric tons per day.

Total is the total amount of a given constituent in a
representative suspended-sediment sample, regardliess of the
congtituent’ sphysical or chemical form. Thistermisused only
when the analytical 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 as the analytical
methodol ogy used, isrequired to judge when the results should
be reported as “total.” (Note that the word “total” does double
duty here, indicating both that the sample consists of a
suspended-sediment mixture and that the analytical method
determined all of the constituent in the sample.)

Total discharge is 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 discharge,” “total chloride discharge,” and so on.

Total in bottom material is the total amount of a given
constituent in arepresentative 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 knowledge of the expected form of the
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congtituent in the sample, as well as the analytical
methodology used, is required to judge when the results

W SP isused as an abbreviation for “Water-Supply Paper”
in reference to previously published reports.

should be reported as “total in bottom material.”
PUBLICATIONSON TECHNIQUES OF WATER-

Total load refers to all of a constituent in transport. RESOURCES INVESTIGATIONS

When referring to sediment, it includes suspended load plus

bed load. The U.S. Geological Survey publishes a series of manuals

describing procedures for planning and conducting specialized
work in water-resourcesinvestigations. The material isgrouped
under major subject headings called books and is further
divided into sections and chapters. For example, section A of
book 3 (Applications of Hydraulics) pertains to surface water.
The chapter, the unit of publication, islimited to anarrow field
of subject matter. Thisformat permitsflexibility inrevision and
publication as the need arises.

Total recoverable is the amount of a given constituent
that is in solution after a representative suspended-sediment
sample has been digested by a method (usually using adilute
acid solution) that results in dissolution of only readily
soluble substances. Complete dissolution 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 the sample.
To achieve comparability of analytical data, equivalent
digestion procedures are required of all laboratories
performing such anayses because different digestion
procedures are likely to produce different analytical results.

Thereportslisted below arefor sale by the U.S. Geological
Survey, Information Services, Box 25286, Federal Center,
Denver, Colorado 80225 (authorized agent of the
Superintendent of Documents, Government Printing Office).
Prepayment isrequired. Remittance should be madein theform
of a check or money order payable to the “U.S. Geological
Survey.” Prices are not included because they are subject to
change. Current prices can be obtained by writing to the above
address. When ordering or inquiring about prices for any of
these publications, please give the title, book number, chapter
number, and mention the “U.S. Geological Survey Techniques
of Water-Resources Investigations.”

Turbidity is a measurement of the collective optical
properties of a water sample that cause light to be scattered
and absorbed rather than transmitted in straight lines; the
higher theintensity of scattered light, the higher the turbidity.
Turbidity isexpressed in nephel ometric turbidity units (NTU)
or Formazin turbidity units (FTU) depending on the method
and equipment used.

Water level isthe water-surface elevation or stage of the
free surface of abody of water above or below any datum (see
“Gage height”), or the surface of water standing in a well,

Book 1. Collection of Water Data by Direct Measurement

Section D. Water Quality

usually indicative of the position of the water table or other  1.p1.  Water  temperature—influential ~ factors, field
potentiometric surface. measurement, and data  presentation, by
Water table is the surface of a ground-water body at H. H. Stevens, Jr., J.F. Ficke, and G. F. Smoot: USGS-

which the water is at atmospheric pressure. TWRI book 1, chap. D1. 1975. €5 p.
1-D2. Guidelinesfor collection and field analysis of ground-

Water year in U.S. Geologica Survey reports dealing
with surface-water supply is the 12-month period October 1
through September 30. The water year is designated by the
calendar year in which it ends and which includes 9 of the
12 months. Thus, the year ending September 30, 2001, is
called the “2001 water year.”

WDR is used as an abbreviation for “Water-Data

water samples for selected unstable constituents, by
W.W. Wood: USGS-TWRI book 1, chap. D2. 1976.
24 p.

Book 2. Collection of Environmental Data

Section D. Surface Geophysical Methods

Report” in the REVISED RECORDS paragraph to refer to  2-D1.  Application of surface geophysics to ground-water
State annual hydrologic-data reports. (WRD was used as an investigations, by A.A. R. Zohdy, G.P. Eaton, and
abbreviation for “Water-Resources Data’ in reports D.R. Mabey: USGS-TWRI book 2, chap. D1. 1974.
published prior to 1976.) 116 p.

Weighted average is used in this report to indicate  2-D2.  Application of seismic-refraction techniques to

hydrologic studies, by F.P. Haeni: USGS-TWRI book
2, chap. D2. 1988. 86 p.

Section E. Subsurface Geophysical Methods

discharge-weighted average. It is computed by multiplying
the discharge for a sampling period by the concentrations of
individual congtituents for the corresponding period and
dividing the sum of the products by the sum of the discharges.
A discharge-weighted average approximates the composition
of water that would be found in areservoir containing al the
water passing a given location during the water year after
thorough mixing in the reservoir.

2-E1. Application of borehole geophysics to water-
resources investigations, by W.S. Keys and
L.M. MacCary: USGS-TWRI book 2, chap. E1.

1971. 126 p.
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Borehole geophysics applied to ground-water
investigations, by W.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 wells, by Eugene 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-AlL

3-A2.

3-A3.

3-A4.

3-AS5.

3-A6.

3-AT.

3-A8.

3-A9.

3-Al0.

3-All.

3-Al2.

General field and office procedures for indirect
discharge measurements, by M.A. Benson and Tate
Darymple: USGS-TWRI book 3, chap. A1.1967. 30

p.

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

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

Measurement of peak discharge at width contractions
by indirect methods, by H.F. Matthai: USGS-TWRI
book 3, chap. A4. 1967. 44 p.

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

General procedure for gaging streams, by R.W.
Carter and Jacob Davidian: USGS-TWRI book 3,
chap. A6. 1968. 13 p.

Sage measurement at gaging stations, by T.J.
Buchanan and W.P. Somers. USGS-TWRI book 3,
chap. A7. 1968. 28 p.

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

Measurement of time of travel in streams by dye
tracing, by FA. Kilpatrick and JF. Wilson, Jr.:
USGS-TWRI book 3, chap. A9. 1989. 27 p.

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

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

Fluorometric proceduresfor dyetracing, Revised, by
JF Wilson, J., E.D. Cobb, and FA. Kilpatrick:
USGS-TWRI book 3, chap. A12. 1986. 34 p.

3-Al3.

3-Al4.

3-A15.

3-Al6.

3-Al7.

3-A18.

3-A109.

3-A20.

3-A21

Computation of continuous records of streamflow, by
E.J. Kennedy: USGS-TWRI book 3, chap. A13.
1983. 53 p.

Use of flumes in measuring discharge, by FA.
Kilpatrick and V.R. Schneider: USGS-TWRI book 3,
chap. A14. 1983. 46 p.

Computation of water-surface profiles in open
channels, by Jacob Davidian: USGS-TWRI book 3,
chap. A15. 1984. 48 p.

Measurement of discharge using tracers, by FA.
Kilpatrick and E.D. Cobb: USGS-TWRI book 3,
chap. A16. 1985. 52 p.

Acoustic velocity meter systems, by Antonius
Laenen: USGS-TWRI book 3, chap. A17. 1985. 38

p.

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

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

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

Sream-gaging cableways, by C. Russell Wagner:
USGS-TWRI book 3, chap. A21. 1995. 56 p.

Section B. Ground-Water Techniques

3-B1L.

3-B2.

3-B3.

3-B4.

3-B4.

3-BS.

Aquifer-test design, observation, and data analysis,
by RW. Stallman: USGS-TWRI book 3, chap. B1.
1971. 26 p.

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

Type curves for selected problems of flow to wellsin
confined aquifers, by J.E. Reed: USGS-TWRI book
3, chap. B3. 1980. 106 p.

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

Supplement 1. Regression modeling of ground-water
flow --Modifications to the computer code for
nonlinear regression solution of steady-state ground-
water flow problems, by R.L. Cooley: USGS-TWRI
book 3, chap. B4. 1993. 8 p.

Definition of boundary and initial conditions in the
analysis of saturated ground-water flow systems—An
introduction, by O.L. Franke, T.E. Reilly, and G.D.
Bennett: USGS-TWRI book 3, chap. B5. 1987. 15 p.
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3-B6.  The principle of superposition and itsapplication in
ground-water  hydraulics, by T.E. Raeilly,
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 simulation, by T.E. Reilly: USGS-TWRI
book 3, chap. B8. 2001. 29 p.

Section C. Sedimentation and Erosion Techniques

3-C1. Fluvial sediment concepts, by H.P. Guy: USGS-
TWRI book 3, chap. C1. 1970. 55 p.

3-C2. Field methods for measurement of fluvial sediment,
by T.K. Edwards and G.D. Glysson: USGS-TWRI
book 3, chap. C2. 1999. 89 p.

3-C3. Computation of fluvial-sediment discharge, by
George Porterfield: USGS-TWRI book 3, chap. C3.
1972. 66 p.

Book 4. Hydrologic Analysisand Interpretation
Section A. Statistical Analysis

4-A1. Some dtatistical tools in hydrology, by H.C. Riggs:
USGS-TWRI book 4, chap. A1. 1968. 39 p.

4-A2. Fregquency curves, by H.C. Riggs. USGS-TWRI
book 4, chap. A2. 1968. 15 p.

Section B. Surface Water

4-B1. Low-flow investigations, by H.C. Riggs. USGS-
TWRI book 4, chap. B1. 1972. 18 p.

4-B2. Sorage analyses for water supply, by H.C. Riggs
and C.H. Hardison: USGS-TWRI book 4, chap. B2.
1973. 20 p.

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

Section D. Interrelated Phases of the Hydrologic Cycle

4-D1. Computation of rate and volume of stream depletion
by wells, by C.T. Jenkins. USGS-TWRI book 4,
chap. D1. 1970. 17 p.

Book 5. Laboratory Analysis
Section A. Water Analysis

5-Al. Methods for determination of inorganic substances
inwater and fluvial sediments, by M.J. Fishman and
L.C. Friedman, editors: USGS-TWRI book 5, chap.
A1l.1989. 545 p.

5-A2.

5-A3.

5-A4.

5-A5.

5-A6.

Determination of minor elementsinwater by emission
spectroscopy, by PR. Barnett and E.C. Mallory, Jr.:
USGS-TWRI book 5, chap. A2. 1971. 31 p.

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

Methods for collection and analysis of aquatic
biological and microbiological samples, by
L.J. Britton and PE. Greeson, editors: USGS-TWRI
book 5, chap. A4. 1989. 363 p.

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

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

Section C. Sediment Analysis

5-CL

Laboratory theory and methods for sediment analysis,
by H.P. Guy: USGS-TWRI book 5, chap. C1. 1969.
58 p.

Book 6. Modeling Techniques

Section A. Ground Water

6-Al.

6-A2.

6-A3.

6-A4.

6-A5.

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

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

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

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 solutions, by R.L.
Cooley: USGS-TWRI book 6, chap. A4. 1992. 108 p.

A modular finite-element model (MODFE) for areal
and axisymmetric ground-water-flow problems, Part
3: Design philosophy and programming details, by
L.J. Torak: USGS-TWRI book 6, chap. A5, 1993.
243 p.
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6-A6. A coupled surface-water and ground-water flow
model (MODBRANCH) for simulation of stream-
aquifer interaction, by Eric D. Swain and Eliezer J.
Wexler: USGS-TWRI book 6, chap. A5, 1996.

125p.
Book 7. Automated Data Processing and Computations
Section C. Computer Programs

7-C1.  Finitedifference model for aquifer simulation in two
dimensions with results of numerical experiments,
by PC. Trescott, G.F. Pinder, and S.P. Larson:

USGS-TWRI book 7, chap. C1. 1976. 116 p.

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

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

Book 8. Instrumentation

7-C2.

7-C3.

Section A. Instruments for Measurement of Water Level

8-Al. Methodsof measuring water levelsin deep wells, by
M.S. Garber and F.C. Koopman: USGS-TWRI

book 8, chap. Al. 1968. 23 p.

Installation and service manual for U.S Geological
Survey manometers, by J.D. Craig: USGS-TWRI
book 8, chap. A2.1983. 57 p.

8-A2.

Section B. I nstruments for Measurement of Discharge

8-B2. Calibration and maintenance of vertical-axis type
current meters, by G.F. Smoot and C.E. Novak:

USGS-TWRI book 8, chap. B2. 1968. 15 p.
Book 9. Handbooks for Water -Resour ces | nvestigations

Section A. National Field Manual for the Collection of
Water-Quality Data

National Field Manual for the Collection of Water-
Quality Data: Preparations for Water Sampling, by

9-Al.

9-A2.

9-A3.

9-A4.

9-AS5.

9-A6.

9-AT.

9-A8.

9-A9.

F.D. Wilde, D.B. Radtke, Jacob Gibs, and R.T.
Iwatsubo: USGS-TWRI book 9, chap. Al. 1998.
47 p.

National Field Manual for the Collection of Water-
Quality Data: Sdlection of Equipment for Water
Sampling, edited by F.D. Wilde, D.B. Radtke, Jacob
Gibs, and R.T. Iwatsubo: USGS-TWRI book 9, chap.
A2.1998. 94 p.

National Field Manual for the Collection of Water-
Quality Data: Cleaning of Equipment for Water
Sampling, edited by F.D. Wilde, D.B. Radtke, Jacob
Gibs, and R.T. Iwatsubo: USGS-TWRI book 9, chap.
A3.1998. 75 p.

National Field Manual for the Collection of Water-
Quality Data: Collection of Water Samples, edited by
F.D. Wilde, D.B. Radtke, Jacob Gibs, and R.T.
Iwatsubo: USGS-TWRI book 9, chap. A4. 1999.
156 p.

National Field Manual for the Collection of Water-
Quality Data: Processing of Water Samples, edited by
FD. Wilde, D.B. Radtke, Jacob Gibs, and R.T.
Iwatsubo: USGS-TWRI book 9, chap. A5. 1999,
149 p.

National Field Manual for the Collection of Water-
Quality Data: Field Measurements, edited by F.D.
Wilde and D.B. Radtke: USGS-TWRI book 9, chap.
AB6. 1998. Varioudy paginated.

National Field Manual for the Collection of Water-
Quality Data: Biological Indicators, edited by D.N.
Myers and FD. Wilde: USGS-TWRI book 9, chap.
A7. 1997 and 1999. Variously paginated.

National Field Manual for the Collection of Water-
Quality Data: Bottom-material samples, by D.B.
Radtke: USGS-TWRI book 9, chap. A8. 1998. 48 p.

National Field Manual for the Collection of Water-
Quality Data: Safety in Field Activities, by S.L. Lane
and R.G. Fay: USGS-TWRI book 9, chap. A9. 1998.
60 p.
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SURFACE-WATER-DISCHARGE AND SURFACE-
WATER-QUALITY RECORDS

Remark Codes

The following remark codes may appear with the water-
quality datain this section:

PRINT OUTPUT REMARK

E Estimated value.

> Actua value is known to be
greater than the value shown.

< Actua value is known to be
less than the value shown.

K Results based on colony
count outside the acceptance
range (non-idea colony
count).

Water-Quality-Control Data

Data generated from quality-control (QC) samples are a
requisite for evaluating the quality of the sampling and
processing techniques aswell as datafrom the actual samples
themselves. Without QC data, environmental sample data
cannot be adequately interpreted because the errors
associated with the sample data are unknown. The various
types of QC samples collected by this District are described
in the following section. Procedures have been established for
the storage of water-quality-control data within the U.S.
Geological Survey. These proceduresallow for storage of all
derived QC data and are identified so that they can be related
to corresponding environmental samples.

The dates and times of QC samplesare noted in the water
quality tables, but the QA dataare not displayed. Thevarious
types of QA data are available upon request from the U.S.
Geological Survey North Dakota District office (see address
on back of thetitle page of this report).

Blank Samples

Blank samples are collected and analyzed to ensure that
environmental samples have not been contaminated by the
overall data-collection process. The blank solution used to
develop specific types of blank samplesis a solution that is
free of the analytes of interest. Any measured value signal in
a blank sample for an anayte (a specific component
measured in achemical analysis) that was absent in the blank
solution is believed to be due to contamination. There are
many types of blank samples possible, each designed to
segregate a different part of the overall data-collection
process. The types of blank samples collected in this District
are:

Field blank - a blank solution that is subjected to all
aspects of sample collection, field processing preservation,
transportation, and laboratory handling as an environmental
sample.

Trip blank - ablank solution that is put in the same type of
bottle used for an environmental sample and kept with the set
of sample bottles before and after sample collection.

Equipment blank - a blank solution that is processed
through all equipment used for collecting and processing an
environmental sample (similar to a field blank but normally
done in the more controlled conditions of the office).

Sampler blank - ablank solution that is poured or pumped
through the same field sampler used for collecting an
environmental sample.

Filter blank - a blank solution that is filtered in the same
manner and through the same filter apparatus used for an
environmental sample.

Splitter blank - ablank solution that is mixed and separated
using afield splitter in the same manner and through the same
apparatus used for an environmental sample.

Preservation blank - ablank solution that istreated with the
sampler preservatives used for an environmental sample.

Reference Samples

Reference material is a solution or material prepared by a
laboratory whose composition is certified for one or more
properties so that it can be used to assess a measurement
method. Samples of reference material are submitted for
analysis to ensure that an analytical method is accurate for the
known properties of the reference material. Generaly, the
selected reference material properties are similar to the
environmental sample properties.

Replicate Samples

Replicate samples are a set of environmental samples
collected in a manner such that the samples are thought to be
essentially identical in composition. Replicate samples are
collected and analyzed to establish the amount of variability in
the data contributed by some part of the collection and
analytical process. There are many types of replicate samples
possible, each of which may yield slightly different resultsin a
dynamic hydrologic setting, such as a flowing stream. The
types of replicate samples collected in this District are:

Sequential samples - a type of replicate sample in which
the samples are collected one after the other, typicaly over a
short time.

Split sample - atype of replicate samplein which asample
is split into subsamples contemporaneous in time and space.

Spike Samples

Spike samples are samples to which known quantities of a
solution with one or more well-established analyte
concentrations have been added. These samples are analyzed to
determine the extent of matrix interference or degradation on
the analyte concentration during sample processing and
analysis.
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Dissolved Trace-Element Concentrations

*NOTE.--Traditionally, dissolved trace-element concen-

trations have been reported at the microgram per
liter (ug/L) level. Recent evidence, mostly from
large rivers, indicates that actual dissolved-phase
concentrations for a number of trace elements are
within the range of 10’'sto 100’ s of nanograms per
liter (ng/L). Data above the ug/L level should be
viewed with caution. Such data may actualy
represent elevated environmental concentrations
from natural or human causes; however, these data
could reflect contamination introduced during
sampling, processing, or analysis. To confidently
produce dissolved trace-element data with
insignificant contamination, the U.S. Geological

Survey began using new trace-element protocols at
some stations in water year 1994,

Change in National Trends Network Procedures

*NOTE.-- Sample handling procedures at all National Trends

Network stations were changed substantially on
January 11, 1994, in order to reduce contamination
from the sample shipping container. The data for
samples before and after that date are different and
not directly comparable. A tabular summary of the
differences based on a special intercomparison study
is available from the NADP Program Office, Illinois
State Water Survey, 2204 Griffith Drive,
Champaign, IL 61820-7495 (217-333-7873).
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LOCATI ON. - - Lat  46°15' 55", long 96°35' 40", in NEY , sec.8, T.132 N, R47 W, Richland County, Hydrologic Unit 09020104, on |eft
bank in Wahpeton, 800 ft downstream from confluence of Bois de Sioux and Qtter Tail i

DRAI NAGE AREA --4, 010 ni 2, approxi nately.

WATER- DI SCHARGE RECCRDS

R vers,

and at nile 548.6.

PER CD OF REQORD. --April to Cctober 1942, March 1943 to current year. Gage-height records collected in this vicinity since 1917

are contained in reports of the National

GACE. --Water-stage recorder and concrete and wooden dam Datum of gage is 942.97 ft above National
\Weat her Servi ce nonrecording gage 800 ft upstream converted to present datum Aug. 6,
27, 1950, nonrecording gage at present site and datum

1929. Prior to Aug. 6, 1943, National

1943,

REMARKS. - - Records good except those for estinated daily di scharges, which are poor.
13,300 acre-ft at elevation 1,070 ft above nean sea | evel,
capacity, 78,600 acre-ft at elevation 981 ft above nean sea |evel,

storage capacity,

to Cct.

\Wat her Servi ce.

Fl ow regul at ed by;
adj ust nent of 1912; Mud Lake, flood storage
adj ust ment of 1912; Lake Traverse, flood storage

O wel |

Geodetic Vertical

Reservoir,

Dat um of

f1 ood

capacity, 75,100 acre-ft at elevation 981 ft above mean sea | evel, adjustnent of 1912; and numerous other controlled | akes

and ponds and several

power pl ant s.

EXTREMES QUTSI DE PERI D OF RECCRD. -- A stage of 17.0 ft, discharge, 10,500 ft3/s, occurred in the spring of 1897.

DI SCHARGE, QUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DALY MEAN VALUES

DAY ocr NOV DEC JAN FEB MAR APR
1 475 366 e830 €630 e630 e580 1070

2 462 337 €830 €640 €630 €580 1150

3 457 337 €800 €650 €630 €600 1270
4 459 346 e760 €650 e630 e650 1280

5 450 347 e730 €650 €630 €780 1520

6 440 360 €690 €650 620 €950 1850

7 410 392 €660 €650 €600 el1150 3600

8 388 436 €610 €650 e580 €1300 8060

9 388 513 e590 €650 e580 e1420 9260
10 389 550 e540 €670 e580 €1500 8810
11 395 547 e520 e700 e630 e1550 8080
12 395 557 €530 €730 €630 1600 8110
13 384 557 e540 €700 €620 €1600 8440
14 360 546 e560 e700 €620 1550 8180
15 333 544 e580 e700 e600 €1500 7940
16 324 549 e590 e700 e600 e1450 7460
17 324 596 €600 €700 €600 e1350 7050
18 334 645 €650 €670 €600 €1280 6880
19 309 642 e720 €650 e600 e1250 6760
20 270 474 €800 €640 e600 1250 6550
21 279 413 e840 €640 e600 1250 6260
22 288 €500 €800 €640 €600 e1280 5930
23 301 €560 e710 €630 €600 €1320 5740
24 275 e580 €680 €630 e590 1320 5770
25 191 €600 €680 €630 e580 €1300 6060
26 181 630 e670 €630 e580 e1250 6090
27 185 €650 €660 €630 €580 1200 5910
28 247 €690 €640 €630 e580 ell40 5720
29 356 e740 €630 €630 --- e1100 5550
30 371 €800 €630 €630 . €1050 5390
31 347 --- €630 €630 --- €1050 ---
TOTAL 10767 15804 20700 20330 16920 37150 171740
MEAN 347 527 668 656 604 1198 5725
MAX 475 800 840 730 630 1600 9260
M N 181 337 520 630 580 580 1070
AC-FT 21360 31350 41060 40320 33560 73690 340600

STATI STICS CF

NEAN 346 326
MAX 1599 952
(W) 1994 1987
M N 5.72 7.40
(W) 1977 1977
SUMMARY STATI STI CS
ANNUAL TOTAL

ANNUAL MEAN

ANNUAL SEVEN- DAY M NI MM
MAXI MUM PEAK FLOW

MAXI MUM PEAK STAGE

I NSTANTANEQUS LON FLOW
ANNUAL RUNCFF (AG FT)

10 PERCENT EXCEEDS

50 PERCENT EXCEEDS

90 PERCENT EXCEEDS

a Backwater fromice,
e Estimted

302 286 309
967 678 868
1999 1986 1998
6. 60 8.81 18.0
1977 1977 1977

FCR 2000 CALENDAR YEAR

271705
742

2410
181
238

Mar 9
Cct 26
Cet 22

538900
1130
679
380

from fl oodmar k

713
2629
1995
84.3
1977

1483
8717
1997

138
1977

FOR 2001

581672
1594

9260
181
238

9340

16

1154000
3260
677

390

MAY

5140
4790
4410
4080
3740

3420
3270
3060
2880
2710

2600
2550
2530
2520
2500

2520
2540
2540
2530
2510

2520
2500
2500
2520
2510

2510
2580
2620
2590
2620
2760

91070
2938
5140
2500

180600

MONTHLY MEAN DATA FCR WATER YEARS 1942 - 2001, BY WATER YEAR (W)

1152
3344
1997
22.5
1977

WATER YEAR

Aor 9
et
Cet

Apr
94 Apr 9

JUN

2770
2710
2640
2600
2590

2580
2530
2510
2520
2760

3140
3650
3490
3080
3250

3430
3410
3350
3180
3080

3020
3090
3160
3110
3050

3000
2980
2950
2920
2890

89440
2981
3650
2510

177400

1104
2981
2001
90.0
1977

JUL

2870
2850
2820
2710
2650

2640
2580
2550
2530
2520

2520
2510
2520
2520
2520

2520
2500
2490
2460
2420

2410
2350
2250
1940
1590

1490
1330
1350
1700
1700
1580

71390
2303
2870
1330

141600

832
2787
1993
65. 6
1977

AUG

1560
1500
1460
1350
1260

1230
1110
919
793
711

660
620
613
496
282

188
294
563
676
677

673
578
505
514
514

517
516
465
420
361
366

22391
722
1560
188
44410

451
2496
1993
53.5
1977

WATER YEARS 1942 -

636
1600

54
12700
1

1

12800

a 19.
1

460400
1490
395
110

SEP

469
499
491
486
479

476
503
495
485
485

485
482
482
488
489

471
468
481
493
498

486
469
471
469
465

420
358
352
384
391

13970

503
352
27710

353
2148
1993
2.18
1976

2001

1997
1977
1997
1976
1976
1997
1997
1976
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WATER QUALI TY RECCRDS

PER CD OF RECCRD. --\Water year 1972 to current year.

DATE TIME
oct
11. . 1000
NOV
16. . 0835
JAN
10. . 1020
APR
03.. 0850
18. . 0915
25. . 1325
Ju
31. 0825
SEP
27. 0930
SaDl WM
DS
SOLVED
DATE (M3 L
AS NA)
(00930)
11. . --
NOV
16. . .-
JAN
10. . .-
APR
03.. --
18. . 11.0
25. . .-
Ju
31.. .-
SEP
27. 16.0

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DS PH PH
CHARGE, WATER  WATER
I NST. WHOLE  WHOLE
OBIC FIED LAB
FEET (STAND- (STAND-
PER ARD ARD
SECOND WNITS)  UNTS
(00061) (00400) (00403)
396 -- --
546 -- --
666 -- --
1240 -- --
7060 7.9 7.5
6020 -- --
1540 -- --
363 --e 8.1
ANC
UNFLTRD  CHLO
TIT 4.5 RDE
LAB DS
(MJL  SQLVED
SOOI AS (MF L
PERCENT CACOB) AS CL
(00932) (90410) (00940)
11 122 7.5
12 219 11.0
DATE
oct
11. .
16. .
JAN
10.
APR
03.
18
25
Ju
31
SEP
27

e Required equi prent

SPE-
aFlC

QON-
DUCT-
ANCE

LAB

(us'av
(90095)

(00950)

MANGA-
NESE,
DS

SQLVED

(ug L
AS WN
(01056)

20.0

SPE-
aFc
o
DUCT-

(Us'avy

(00095)

473
647
435
649
406
697
849

476

52.0

MERCURY
DS
SCLVED
(Ug L

AS HQ
(71890)

TEMPER-
ATURE
AR
(DEG O
(00020)

-4
-3

10.
24.

N
o v o o u o

10.

SCLI DS,
DS
SOLVED
(TONS
PER
DAY)
(70302)

TEMPER
ATURE
VWATER

(DEG O

(00010)

9.5
1.5

orE
o o gowm

23.
14.

SQLI DS,
RES| DUE
AT 180
DEG C
DS
SOLVED
(M3L)
(70300)

AS SE)
(01145)

not functional/avail able

HARD-
NESS
TOTAL
(MF L

AS
CACCB)
(00900)

AS SR
(01080)

CALA
DS
SOLVED
(M3 L
AS

w

MG
CA)
(00915)

10

70

SOl UM
AD-
SORP-
TION
RATI O

(00931)
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LOCATI ON. - - Lat  46°39' 35", long 96°47' 44", in SW/, sec.19, T.137 N, R48 W, Oay County, M\, Hydrol ogic Lnit 09020104, on
right bank 60 ft downstream frombridge on township road, and 1 m southeast of H ckson.

DRAI NAGE AREA. --4,300 ni 2, approxinately.
WATER- DI SCHARGE RECCRDS
PER CD OF RECCRD. - - Cctober 1975 to current year.

GACGE. --Water-stage recorder and concrete control. Datumof gage is 877.06 ft above National Geodetic Vertical

REMARKS. - - Records good except for periods of estimated discharge, which are poor. Flow regulated by Owell Reservoir, flood
storage capacity, 13,300 acre-ft at elevation 1,070 ft above nean sea | evel, adjustnment of 1912; Mid Lake, flood storage
capacity, 78,600 acre-ft at elevation 981 ft above nmean sea | evel, adjustment of 1912; Lake Traverse, flood storage
capacity, 75,100 acre-ft at elevation 981 ft above nean sea |evel,
and ponds and several powerplants.

DI SCHARGE, CUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DALY MEAN VALUES

Dat um of 1929.

adj ust ment of 1912; and nunerous ot her controlled | akes

DAY ocr NOV DEC JAN FEB MAR APR MAY JWN JUL AUG SEP
1 561 454 e770 €660 €650 €640 1100 6280 2990 €2950 1720 343
2 498 462 €830 €660 €640 €660 el1100 6000 3050 €2920 1680 383
3 455 447 e850 €660 e640 e670 el150 5710 3040 2850 1630 477
4 443 411 e840 €660 e640 e670 e1250 5390 2980 2830 1590 488
5 442 410 e810 €660 e640 €680 e1460 5110 2910 2770 1530 481
6 440 428 e770 €660 €640 €690 e1850 4830 2870 2690 1440 489
7 434 500 e720 €660 €640 e720 3000 4540 2850 2640 1390 505
8 423 575 €680 €660 e640 e810 5390 4250 2830 2600 1310 507
9 398 620 €630 €660 €630 1000 7340 4000 2810 2550 1140 515
10 379 669 e590 €660 e610 e1440 9510 3780 2810 2510 981 524
11 379 703 €560 €670 €610 el510 10900 3550 2900 2480 861 518
12 401 703 e550 €700 €630 el570 11400 3320 3150 2470 790 504
13 416 693 e550 e740 e640 1590 11200 3140 3570 2460 712 496
14 428 687 e570 e760 e640 1600 10500 3020 3880 2460 682 492
15 414 654 e580 e740 e640 1600 9590 2950 3760 2450 637 494
16 387 555 €600 €730 €640 €1590 9150 2900 3490 2460 421 501
17 362 e570 €610 e720 €640 €1560 8820 2860 3430 2470 260 489
18 354 €620 €630 e720 e630 1540 8420 2860 3530 2500 188 471
19 352 €680 €640 e700 €620 1450 7860 2870 3710 2510 366 471
20 362 €680 e720 €690 620 €1360 7310 2860 3840 2500 672 498
21 327 574 €830 €670 €620 e1340 6980 2850 3800 2500 753 507
22 290 425 €860 €660 €620 el1310 6770 2840 3670 2510 757 505
23 297 462 e820 €650 €620 e1310 6630 2840 3610 2470 717 478
24 311 e500 e760 €650 €620 e1310 6510 2830 3520 2370 575 462
25 323 e560 e740 €650 620 e1340 6520 2840 3410 2220 533 459
26 281 €600 €720 €650 €620 e1350 6790 2850 3280 1970 555 451
27 202 €620 €700 €650 €620 €1320 7120 2870 3150 1790 549 435
28 177 €650 €690 €650 €620 1200 7080 2900 3060 1630 537 370
29 190 €680 €680 €650 . ell140 6860 2950 3020 1490 518 331
30 301 e720 e670 €650 --- ell10 6580 2960 3000 1650 445 333
31 422 --- €660 €650 --- e1100 --- 2940 --- 1770 396 ---
TOTAL 11449 17312 21630 20950 17640 37180 196140 111890 97920 74440 26335 13977
MEAN 369 577 698 676 630 1199 6538 3609 3264 2401 850 466
MAX 561 720 860 760 650 1600 11400 6280 3880 2950 1720 524
M N 177 410 550 650 610 640 1100 2830 2810 1490 188 331
AC-FT 22710 34340 42900 41550 34990 73750 389000 221900 194200 147700 52240 27720
STATI STICS OF MONTHLY MEAN DATA FCR WATER YEARS 1975 - 2001, BY WATER YEAR (W)
MEAN 427 372 345 326 392 1017 2267 1383 1168 971 570 464
MAX 1558 900 932 747 1058 2687 9864 3925 3264 2674 2674 2135
(W) 1994 1987 1999 1986 1998 1995 1997 1997 2001 1993 1993 1993
M N 2.02 . 000 . 000 4.95 14.0 75.9 165 22.0 86. 4 73. 4 35.6 12.6
(W) 1977 1977 1977 1977 1977 1977 1977 1977 1977 1977 1977 1976
SUMVARY STATI STI CS FOR 2000 CALENDAR YEAR FCR 2001 WATER YEAR WATER YEARS 1975 - 2001
ANNUAL TOTAL 286210 646863
ANNUAL MEAN 782 1772 809
H GHEST ANNUAL MEAN 1772 2001
LOAEST ANNUAL MEAN 53.1 1977
H GHEST DALY MEAN 2720 Mar 11 11400 Apr 12 13100 Apr 15 1997
LONEST DAILY MEAN 177 Cect 28 177 ot 28 .00 CQct 26 1976
ANNUAL SEVEN- DAY M Nl MUM 254 Cect 23 254 Cct 23 .00 Cct 26 1976
NAXI MM PEAK FLONV a 11500 Apr 12 13300 Apr 14 1997
NAXI MUM PEAK STAGE 35.80 Apr 13 37.60 Apr 16 1997
ANNUAL RUNCFF (AG FT) 567700 1283000 585900
10 PERCENT EXCEEDS 1200 3770 1880
50 PERCENT EXCEEDS 686 717 456
90 PERCENT EXCEEDS 390 427 98

a Gage height, 35.30 ft
e Estimated

33
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PER CD CF RECCRD. --\Water year

DATE TIME
ocT
11.. 1530
JAN
10. . 1410
APR
19. . 1240
27. 0820
MAY
03. 1215
Ju
31. 1315
SCDl UM
AD-
SCORP-
TI ON
DATE RATI O
(00931)
ocT
11.. --
JAN
10. . --
APR
19. .. 4
27. .. -
MAY
03. . --
Ju
31.. .-

05051522 RED R VER GF THE NCRTH AT H CKSON, ND-- Conti nued
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WATER QUALI TY RECCRDS

1976 to current year.

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DS DS
CHARGE,
IN I NST
OBIC QBIC
FEET FEET
PER PER
SECOND ~ SECOND
(00060)  (00061)
-- 370
.- 659
7860 --
-- 7460
.- 5530
.- 1780
SCD WM
DS
SOLVED
(MFL  SCDl WV
AS NA)  PERCENT
(00930) (00932)
11.0 11
DATE
11.
JAN
10. .
APR
19. .
27..
MAY
03..
JuL
31.

PH PH SPE-
WTER WATER COFIC  SPE HARD-
WHOLE ~ WHOLE oaN OFC NESS
FI ELD LAB DUICT- OON TEMPER TEMPER  TOTAL
(STAND-  (STAND-  ANCE DUICT-  ATURE  ATURE  (MIL
ARD ARD LAB ANCE AR VATER AS
INTS) WNTS (USQy (USQM) (DEGC (DEGC)  CACCB)
(00400) (00403) (90095) (00095) (00020) (00010) (00900)
-- -- .- 460 12.5 10.5 --
-- .- .- 495 -2.0 .5 .-
8.1 --e 450 413 10.5 5.0 180
- -- -- 425 6.5 5.5 --
-- .- .- 529 13.0 7.0 .-
-- -- -- 947 27.5 25.0 --
ANC SOLIDS, SALIDS,
UNFLTRD  CHLO  FLWO SOLIDS, RESIDUE SUM OF
TIT 45 RDE RDE SUFATE DS AT 180 CONSTI-
LAB DS DS DS SOVED DEG C TUENTS,
(MJL SOLVED SOLVED SOLVED (TONS DS DS
AS (MFL  (MEL  (MIL PER SOLVED  SOLVED
CAOB) ASA) ASF) ASSOY) DAY) (MIL) (MIL)
(90410) (00940) (00950) (00945) (70302) (70300) (70301)
124 7.7 ) 95.0 6130 289 254
MANGA- MLYB- SELE-  STROMN
LITHUM NESE, MERORY DENMM N WV TIUM
DS DS DS DS DS DS
SOLVED SCLVED SOLVED SOLVED SOLVED — SCLVED
(WL (UL (U@L (udL (UL (udL
ASLI) ASM) AS AS AS AS S
(01130) (01056) (71890) (01060) (01145) (01080)
100 50. 0 <.10 3.0 3.0 170

e Required equi prent not functional/avail able



RED R VER OF THE NORTH BASI N
05051600 WLD R CE R VER NEAR RUTLAND, ND

LOCATI ON. - - Lat  46°01' 20", long 97°30' 40", in SEY ,SEY , sec.36, T.130 N, R55 W, Sargent County, Hydrologic Unit 09020105, on
right bank 1,000 ft upstreamfrom bridge on county highway, 2 m south of Rutland, and 10 ni upstream from Lake Tewaukon.

DRAI NAGE AREA --546 ni2, of which about 250 m2 is probably noncontributing.

WATER DI SCHARGE RECORDS
PER CD OF RECCRD. - - Cctober 1959 to current year (seasonal records only since 1982).
REVI SED RECORDS. - - WBP 1728: Drai nage area.

Prior to Dec.

GAGE. - - Wat er - stage recorder.

Datum of gage is 1,197.73 ft above sea |evel .

site and datum

REMARKS. - - Records fair except those for estinated daily di scharges, which are poor.

11, 1960, nonrecordi ng gage at sane

EXTREMES FOR CURRENT YEAR -- Maxi num di scharge, 1, 050 ft3s, Apr. 13, gage height 7.33 ft, mninumdaily discharge, no flow

nmany days.
Dl SCHARGE, CUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DAI LY MEAN VALUES
DAY oCcT NOV DEC JAN FEB VAR APR MAY JWN JUL AUG SEP
1 e. 00 e30 193 93 32 20 2.1
2 e. 00 €80 182 89 31 20 6.6
3 --- --- --- e. 00 el40 173 85 30 20 3.3
4 --- --- --- e. 00 207 167 78 27 22 2.3
5 --- --- --- e. 00 191 162 73 25 20 1.7
6 e. 00 140 172 70 27 19 3.2
7 e. 00 212 202 68 25 20 4.4
8 --- --- --- e. 00 494 308 62 22 19 2.5
9 --- --- --- e. 00 767 308 57 20 23 7.1
10 --- --- --- e. 00 646 237 70 19 18 12
11 e. 00 606 203 67 17 19 11
12 e. 00 647 188 61 17 19 8.4
13 --- --- --- e. 00 925 175 62 16 17 6.4
14 --- --- --- e. 00 843 165 ell10 16 16 6.6
15 e. 00 622 157 e95 16 15 12
16 e. 00 492 149 e75 18 13 10
17 - - - e. 00 405 145 e66 17 8.8 12
18 --- --- --- el.0 353 142 e80 16 5.1 11
19 --- --- --- e4.0 323 135 el05 16 4.1 10
20 --- --- --- el0 298 130 el100 21 6.2 11
21 --- --- --- --- --- e20 272 128 €86 21 4.8 12
22 --- e26 257 128 e75 19 2.7 12
23 --- --- --- e34 262 126 e68 18 2.2 15
24 --- --- --- e34 239 125 61 17 1.9 15
25 --- --- --- e48 231 119 57 17 3.1 14
26 ---  e50 347 115 51 17 5.3 13
27 --- e36 392 112 47 22 4.8 12
28 --- --- --- e24 334 110 42 25 3.9 10
29 --- --- --- el6 265 105 39 26 4.9 11
30 ---  el3 208 100 36 23 3.1 7.7
31 --- el3 96 22 2.7
TOTAL --- --- --- --- --- 329.00 11228 4957 2128 655 363. 6 265. 3
MEAN --- --- --- 10.6 374 160 70.9 21.1 11.7 8.84
MAX --- --- --- 50 925 308 110 32 23 15
M N .00 30 96 36 16 1.9 1.7
AG FT --- --- --- --- --- 653 22270 9830 4220 1300 721 526
STATI STI CS OF MONTHLY MEAN DATA FCR WATER YEARS 1960 - 2001, BY WATER YEAR (W)
MEAN .54 .36 .14 . 004 . 068 26.1 73.9 39.4 22.3 26.8 7.99 7.18
MAX 4.81 5.87 2.90 .10 1. 00 138 756 419 263 379 105 146
(W) 1963 1963 1963 1963 1976 1966 1997 1998 1998 1998 1998 1999
M N . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000
(W) 1960 1960 1960 1960 1960 1965 1977 1977 1973 1961 1960 1960
SUMVARY STATI STI CS WATER YEARS 1960 - 2001
ANNUAL MEAN a 8.36
H GHEST ANNUAL MEAN a 44.8 1969
LONEST ANNUAL MEAN a . 000 1977
H GHEST DALY MEAN 2540 Apr 4 1997
LONEST DAl LY MEAN 00 Qt 1 1959
ANNUAL SEVEN- DAY M N MM .00 Cct 1 1959
MAXI MM PEAK FLOW 2700 Apr 3 1997
MAXI MUM PEAK STAGE 10. 11 Apr 3 1997
ANNUAL RUNCFF (AG-FT) a 6050
10 PERCENT EXCEEDS 55
50 PERCENT EXCEEDS .00
90 PERCENT EXCEEDS .00

e Estimted

a Based on conplete water years only (1960-82)
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RED R VER OF THE NORTH BASI N

05051600 WLD R CE R VER NEAR RUTLAND, ND-- Conti nued

WATER QUALI TY RECCRDS

PER CD OF RECCRD. --Water year 1997 to current year.

DATE TIME
APR
04. .. 0930
14. .. 1030
25. .. 0810
MAY
07. .. 1320
JWN
14. .. 1405
SEP
26. .. 1230
SCDl WM
DS
SOLVED
DATE (M3 L
AS NB)
(00930)
APR
04. .. 43.0
14. .. .-
25. .. .-
NAY
07.. --
JWN
14. . .-
SEP
26. . .-

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DS PH PH
CHARGE, WATER  WATER
INST.  WHOLE  WHOLE
QBIC FIELD LAB
FEET (STAND- (STAND-
PER ARD ARD
SECOND WNTS) UNTS)
(00061) (00400) (00403)
200 8.4 --e
825 .- --
215 -- --
210 -- --
108 -- --
14 8.4 --
ANC
UNFLTRD  CHLO
TIT 45 RDE
LAB DS
(MJL  SCLVED
S  AS (M3 L
PERCENT CACOB)  AS (L)
(00932) (90410) (00940)
18 148 18.0
DATE
APR
04.
14. .
25. .
MAY
07.
JUN
14. .
SEP
26.

SPE-
dFIC  SPE
aN OFC
DUCT- QoM
ANCE DUCT-
LAB ANCE
(usay (us'av
(90095)  (00095)
1020 698
.- 1100
.- 495
-- 790
-- 1910
.- 2640
FLUO
RIDE,  SULFATE
DS DS
SOLVED  SCLVED
(MFL  (MIL
AS F)  AS SO
(00950)  (00945)
1 360
MANGA-

DS DS
SOLVED  SCLVED
(UWWL (WL
ASMW) AS HG

(01056)  (71890)

230 <. 10

TEMPER-
ATURE
AR
(DEG O
(00020)

SQLI DS,
DS
SOLVED
(TONS
PER

DAY)
(70302)

387

SCLVED
(UG L

AS M)
(01060)
2.0

TEMPER
ATURE
VWATER

(DEG O

(00010)

DEG C
DS
SOLVED
(M7 L)
(70300)

717

AS SB)
(01145)

3.0

e Required equi pment not functional/avail able

HARD-
NESS
TOTAL
(MF L

AS
CACCB)
(00900)

420

(70301)

660

AS
(01080)

360

CALO UM
DS
SOLVED
(ML
AS CA)
(00915)

83.0

(01000)

3.0

MAGNE-
Sl UM
DS

SOLVED

(M3 L

AS M3

(00925)

52.0

I RON,
D S

SALVED

(Ua' L
AS FE)
(01046)

60

POTAS-
SIuM
DS

SOLVED

(M3 L

AS K)

(00935)

14.0

LEAD,
DS

SALVED

(UG L
AS PB)
(01049)

2.00

SOl UM
AD-
SORP-
TION
RATI O

(00931)

"o

LI TH UM
DS
SOLVED
(UgL

AS LI)
(01130)

100



RED R VER CF THE NORTH BASI N 37
05053000 WLD R CE R VER NEAR ABERCROMBI E, ND

LOCATI ON. - - Lat  46°28' 05", |ong 96°47' 00", in NEY ,NEY , sec.36, T.135 N, R 49 W, Richland County, Hydrol ogic Lnit 09020105, on
right bank 420 ft upstreamfrombridge on county hi ghway, 0.75 ni upstreamfromrubbl e nmasonry dam which serves as control,
3.2 m northwest of Abercronbie, and 7 m downstream from Antel ope O eek.

DRAI NAGE AREA --2,080 ni2, of which about 590 ni2 is probably noncontributing.

WATER- DI SCHARGE RECCRDS

PER CD OF RECCRD. --April 1932 to current year. Mnthly discharge only for sone periods, published in WP 1308.

REVI SED RECORDS. - - WP 1388: 1939, 1941(M. WAP 1728: Drainage area.

GAGE. --Water-stage recorder and masonry control. Datumof gage is 907.94 ft above sea level. Prior to Dec. 7, 1939, nonrecording
gage at site 420 ft downstreamat datumb5.0 ft lower. Dec. 7, 1939, to Nov. 24, 1952, nonrecording gage at site 0.75 m
downstream at present datum

REMARKS. - - Records good except for those below 10 ft3/s, which are fair, and those for estimated daily discharges, which are
poor. Sone regulation by Fish and Wldlife Service reservoirs, of which Lake Tewaukon is the largest. Sonme snall diversions
for irrigation.

EXTREMES QUTSI DE PERI CD OF RECCRD. --Fl ood in spring of 1897 reached a stage of 27.5 ft, present site and datum from fl oodnarks
poi nted out by local residents.

DI SCHARGE, CUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DALY MEAN VALUES

DAY ocr NOV DEC JAN FEB MAR APR MAY JWN JUL AUG SEP
1 4.8 5.8 €6.4 el.5 el.0 el.0 €9.0 902 92 120 42 3.6
2 4.8 7.8 €6.5 el. 4 el. 1l el.0 el5 738 47 117 39 3.4
3 4.8 15 €6. 6 el. 4 el. 1l el.0 e40 625 38 108 37 3.1
4 4.7 19 €6. 4 el. 4 el. 1 el.0 e200 551 41 87 e35 2.8
5 4.7 22 €6.3 el. 4 el. 1 el.0 e900 513 39 63 30 2.6
6 4.6 33 €6.0 el. 4 el. 1 el.0 el400 501 29 51 29 2.8
7 4.6 43 e5. 8 el. 4 el. 1l el.0 e3200 597 22 45 29 3.6
8 4.5 84 e5.6 el. 4 el. 1l el.1 7590 776 23 41 27 3.1
9 5.1 58 e5.2 el. 4 el. 1 el.2 9160 1030 34 39 28 2.8
10 4.8 37 ed4. 9 el. 4 el. 1 el.2 9020 1060 45 36 26 2.4
11 3.6 e20 ed. 7 el. 4 el. 1 el.2 8040 940 99 32 23 2.0
12 3.1 el5 ed. 4 el. 3 el. 1l el.3 7400 827 211 30 20 1.7
13 3.1 ell e4.0 el. 3 el. 1l el.3 6830 723 209 26 18 1.3
14 4.0 e8.5 e3.8 el. 3 el. 1 el.4 5450 646 179 22 17 1.4
15 4.6 e7.4 e3.6 el. 2 el. 1 el.4 3920 578 202 24 16 1.4
16 5.0 €6. 8 e3. 4 el.2 el. 1 el.5 2950 503 201 25 15 1.2
17 4.9 €6.8 e3. 2 el. 2 el. 1l el.7 2490 449 307 26 14 11
18 5.2 e6.8 e3.0 el.2 el. 1l el.8 2180 417 416 80 13 .97
19 5.6 e6.7 e2.9 el. 2 el. 1 el.9 2010 400 432 149 11 .94
20 6.1 e6.7 e2.8 el. 2 el. 1 el.9 1980 387 312 207 10 1.1
21 6.2 €6. 8 e2.8 el.2 el. 1 e2.0 1800 378 273 307 9.3 1.4
22 6.2 e6.9 e2.7 el. 2 el. 1l e2.2 1630 366 252 419 9.0 1.5
23 6.2 e7.0 e2.6 el.2 el. 1l e2.5 1510 355 234 e350 8.4 1.6
24 6.2 €6. 6 e2.5 el. 2 el. 1 e2.8 1430 343 224 e300 7.3 1.4
25 6.5 e6.4 e2.4 el. 2 el. 1 e3.4 1520 328 200 220 7.3 1.2
26 7.5 €6. 3 e2.2 el.2 el. 1 e4.0 1600 308 171 el25 8.4 3.2
27 7.6 €6.3 e2.0 el. 1 el.0 e4.5 1660 297 151 €100 7.7 7.7
28 33 e6.2 el.9 el. 1 el.0 e5.0 1570 278 140 74 6.3 6.6
29 34 e6.2 el.7 el.0 . e6.0 1380 236 133 60 5.3 4.8
30 17 e6.2 el. 6 el.0 --- e7.0 1130 192 127 51 4.7 3.7
31 8.9 --- el.5 el.0 e7.5 --- 133 --- 48 4.1
TOTAL  231.9 485. 2 119.4 39.0 30.5 72.8 90014.0 16377 4883 3382 556. 8 76.41
MEAN 7.48 16. 2 3.85 1.26 1.09 2.35 3000 528 163 109 18.0 2.55
MAX 34 84 6.6 1.5 1.1 7.5 9160 1060 432 419 42 7.7
M N 3.1 5.8 1.5 1.0 1.0 1.0 9.0 133 22 22 4.1 .94
ACG FT 460 962 237 77 60 144 178500 32480 9690 6710 110 152
STATI STICS OF MONTHLY MEAN DATA FCR WATER YEARS 1932 - 2001, BY WATER YEAR (W)
MEAN 12.9 9. 50 6. 74 2.70 6. 39 171 523 162 116 139 32.1 18.6
MAX 146 111 188 72.8 210 1195 5510 1246 929 1787 462 438
(W) 1999 1999 1999 1999 1998 1995 1997 1998 1962 1962 1993 1999
M N . 000 . 000 . 000 . 000 . 000 . 000 2.81 .11 . 085 . 000 . 000 . 000
(W) 1933 1933 1933 1933 1934 1937 1991 1934 1988 1933 1932 1932
SUMVARY STATI STI CS FOR 2000 CALENDAR YEAR FCR 2001 WATER YEAR WATER YEARS 1932 - 2001
ANNUAL TOTAL 44128.5 116268. 01
ANNUAL MVEAN 121 319 101
H GHEST ANNUAL MEAN 560 1997
LOAEST ANNUAL MEAN .48 1934
H GHEST DALY MEAN 665 Jul 8 9160 Apr 9 9450 Apr 16 1997
LONEST DAILY MEAN 1.5 Dec 31 .94 Sep 19 .00 Jul 26 1932
ANNUAL SEVEN- DAY M Nl MUM 1.7 Sep 12 1.0 Feb 27 .00 Jul 26 1932
NAXI MM PEAK FLONV 9320 Apr 9 9540 Apr 11 1969
NAXI MUM PEAK STAGE 25.20 Apr 9 a 26.59 Apr 6 1997
ANNUAL RUNCFF (AG FT) 87530 230600 72830
10 PERCENT EXCEEDS 337 608 190
50 PERCENT EXCEEDS 32 6.6 2.6
90 PERCENT EXCEEDS 3.6 1.1 .00

a Backwater fromice
e Estimted



38 RED R VER CF THE NCRTH BASI N
05053000 W LD R CE R VER NEAR ABERCROMBI E, ND-- Cont i nued
WATER- QUALI TY RECCRDS
PER CD OF RECCRD. --\Water year 1967 to current year.
WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DS PH PH SPE-
CHARGE, WATER WWATER dFIC  SPE HARD- MAGNE-  POTAS-  SCDIUM
INST.  WHOLE  WHOLE aN OFC NESS CALOWM  SIUM SIuM AD-
QBIC FIELD LAB DICT- CON TEMPER TEMPER- TOTAL DI S DS DS  SORP-
FEET (STAND- (STAND-  ANCE DUCT-  ATURE ATURE (MJL SOLVED SOVED SOLVED TION
DATE TIME PER ARD ARD LAB ANCE AR VWATER AS (MJL (ML (MIL  RATIO
SECOND WNTS) UWNTS) (USQY) (USQM) (DEGCQ (DEGCQ CACB) ASCA AS MY AS K
(00061) (00400) (00403) (90095) (00095) (00020) (00010) (00900) (00915) (00925) (00935) (00931)
ocT
11. .. 1655 3.6 -- -- -- 1690 20.0 9.5 -- .- .- -- --
NOV
16. . . 1125 6.7 -- -- .- 1020 -2.5 1.0 .- .- .- -- .-
JAN
19. .. 0805 1.2 -- -- -- 1960 -18.0 5 -- -- -- -- --
MAR
22. .. 1405 2.2 -- -- -- 1740 .5 5 -- .- .- -- --
APR
18. .. 1250 2190 8.0 7.6 839 807 9.0 9.0 320 66. 0 38.0 11.0 1.0
26. .. 1135 1600 - - -- 1410 12.5 7.0 -- - - - -
MAY
08. .. 1320 809 -- -- -- 527 11.5 6.0 -- -- -- -- --
JWN
19. .. 1250 429 -- -- .- .- 13.5  17.0 .- .- - -- .-
AG
08. .. 0940 28 -- -- -- 1050 -- -- -- -- - -- --
ANC SOLIDS, SQLIDS,
UNFLTRD  CHO  FLUWO SALIDS, RESIDE SWM CF
SOl WM TIT 45 RDE RDE, SUFATE DS AT 180 CONSTI- ARSENC |RON LEAD, LITH UM
DS LAB DS DS DS SOLVED DEG C TUENTS, DS DS DS DS
SOLVED (MJL SOLVED SOLVED SOLVED (TONS DS DS  SOLVED SOVED SOLVED SOLVED
DATE (MIL SoDuM  AS (MFL  (MEL  (MIL PER SOLVED SOLVED (UGL  (UGL  (UdL  (UdL
AS NA) PERCENT CACB) ASO) ASF ASSOY) DAY) (MIL) (MIL) ASAS) ASFE ASPB) AS L)
(00930) (00932) (90410) (00940) (00950) (00945) (70302) (70300) (70301) (01000) (01046) (01049) (01130)
ocT
NOV
16. . -- -- -- -- -- -- -- -- -- -- -- -- --
JAN
19. . .- .- -- -- .- .- -- -- .- .- .- -- .-
MAR
APR
18. 40.0 21 174 17.0 2 260 3320 561 537 4.0 30 2.00 100
26. . .- - -- .- .- .- -- -- .- -- - .- .-
MAY
08. . -- -- -- -- -- -- -- -- -- -- - -- --
JUN
19. . -- -- -- -- -- -- -- -- -- -- -- -- --
AG
08. . .- .- -- -- .- .- -- -- .- .- - -- .-
MANGA- MLYB- SELE-  STROMN
NESE, MERCLRY DENOM N WV TIUM
DS DS DS DS DS
SOLVED SOLVED SOLVED SOLVED  SOLVED
DATE (WL (WL (uL (UL (udL
ASMW) ASHY) ASM) ASSE AS SR
(01056) (71890) (01060) (01145) (01080)
oct
11. . .- .- -- -- .-
NOV
16. . -- -- -- -- --
JAN
19. . -- -- -- -- --
MAR
22.. -- -- -- -- --
APR
18. . 110 <. 10 2.0 3.0 300
26. . - - - -- --
MAY
08. . -- -- -- -- --
JWN
19. . .- .- -- -- .-
AG



RED R VER OF THE NORTH BASI N 39
05054000 RED RIVER OF THE NCRTH AT FARG), ND

LOCATI ON --Lat 46°51' 40", |ong 96°47' 00",

in NW 4I\E1/4 sec. 18, T.139 N, R 48 W, Cass Oounty, Hydrol ogic Unit 09020104, at
waterplant on 4th St. S .

in Fargo, 25 m upstream from nout h of Sheyenne Rver and at nile
DRAI NAGE AREA. --6, 800 ni 2, approxinately.
WATER- DI SCHARGE RECCRDS

PER CD OF RECCRD. -- May 1901 to current year.
publ i shed in WP 1308.

Publ i shed as "at Morhead, M\ ", 1901. Mnthly discharge only for sone peri ods,

REVI SED RECORDS. - - WP 1308: 1902-4, 1906-7, 1910-14, 1916, 1918, 1924. WBP 1388: 1905-6, 1917-20(M, 1935(M, 1938-39(MN,
Geodetic Vertical Datumof 1929. COct.

See WBP 1728 or 1913 for history of

1943.

GAGE. --Water-stage recorder and concrete control. Datumof gage is 861.8 ft above National
1, 1960, to Sept. 30, 1962, water-stage recorder at present site at datum5.6 ft higher.
changes prior to Cct. 1, 1960.

REMARKS. - - Records good except for estinmated daily di scharges, which are poor. Flowregulated by; Owell Reservoir, flood storage
capacity, 13,300 acre-ft at elevation 1,070 ft above mean sea | evel, adjustnent of 1912; Mid Lake, flood storage capacity,
78,600 acre-ft at elevation 981 ft above mean sea | evel, adjustnent of 1912; Lake Traverse, flood storage capacity, 75,100
acre-ft at elevation 981 ft above nean sea | evel, adjustnent of 1912; and numerous other controlled | akes and ponds and
several powerplants. Figures of daily discharge do not include diversions to cities of Fargo and Morhead, M\, fromthe
Sheyenne R ver.

EXTREMES QUTS| DE PERI OD OF RECORD. - - Fl ood of Apr. reached a stage of 39.1 ft present datum discharge, 25,000 ft3s at

site 1.5 m downstream

7, 1897,

DI SCHARGE, COUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DAl LY MEAN VALUES

DAY ;T NOV DEC JAN FEB MAR APR MAY JWN JuL AUG SEP
1 579 729 €830 e700 €700 €690 1330 7670 3050 2910 1760 482
2 604 855 €880 €690 e700 €700 1910 7290 3100 2880 1680 442
3 532 716 €900 €690 e700 e720 2740 6880 3100 2870 1640 519
4 500 584 €900 €690 e700 e740 3170 6530 3100 2850 1600 585
5 494 495 €880 €690 e700 e770 3670 6180 3040 2820 1560 596
6 484 608 e850 €690 e690 e810 4540 5870 3000 2760 1490 622
7 477 1620 e820 €690 e690 890 6400 5530 2900 2690 1420 654
8 471 2130 e770 €690 e680 1000 8460 5220 2900 2620 1400 627
9 451 1450 €720 €690 €680 el1150 9950 5020 €2900 2540 1330 627
10 426 1070 €690 €690 e670 1420 11800 4810 €2900 2470 1150 631
11 416 981 €650 e700 €660 1520 14500 4530 2950 2440 1050 630
12 410 984 €600 e710 e660 1560 17600 4120 e3130 2400 975 627
13 433 951 e560 e740 e670 1580 19800 3750 3450 2390 913 614
14 500 898 e570 e770 €680 1580 20200 3520 3780 2390 852 624
15 459 857 €590 €800 €680 1540 19500 3350 4010 2400 931 618
16 429 761 €610 €800 €680 1500 18300 3220 3840 2390 718 616
17 396 614 €630 e780 e680 1460 17400 3130 3580 2410 480 615
18 379 701 €650 e770 e680 1400 16200 3080 3550 2430 315 601
19 367 754 €680 €760 €680 1340 14300 3070 3850 2490 293 588
20 365 748 e730 e740 €680 1320 12600 3060 4140 2630 568 624
21 364 700 €790 e720 €680 1290 11400 3050 4270 2840 840 634
22 324 561 €900 e710 e680 1250 10500 3030 4060 2880 886 638
23 297 469 €920 e700 e670 1230 9890 3030 3800 2910 886 620
24 306 561 €880 €700 e670 1240 9420 3010 3610 2820 789 585
25 353 €600 e840 €690 e670 1280 9040 3010 3440 2660 677 571
26 411 e670 e810 €690 e670 1330 8690 3010 3270 2330 689 566
27 338 e710 e780 €690 e670 1310 8430 3040 3130 1990 678 559
28 255 e750 e750 €690 e680 1280 8310 3020 3040 1750 656 524
29 264 e770 €730 €700 --- 1260 8180 3030 2980 1520 653 461
30 278 €800 e720 €700 --- 1210 7970 3030 2950 1550 612 405
31 411 --- e710 e700 --- 1240 --- 3030 --- 1770 538 ---
TOTAL 12773 25097 23340 22170 19050 37610 316200 129120 100820 76800 30029 17505
MEAN 412 837 753 715 680 1213 10540 4165 3361 2477 969 584
NAX 604 2130 920 800 700 1580 20200 7670 4270 2910 1760 654
M N 255 469 560 690 660 690 1330 3010 2900 1520 293 405
AC-FT 25340 49780 46290 43970 37790 74600 627200 256100 200000 152300 59560 34720
ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
+ 1280 1150 1240 1210 1140 538 311 1230 1310 1660 1560 1380
* 26620 50930 47530 45180 38930 75140 627500 257300 201300 154000 61120 36100
STATI STICS OF MONTHLY MEAN DATA FCR WATER YEARS 1901 - 2001, BY WATER YEAR (W)
MEAN 332 293 248 225 237 788 2021 1164 1096 922 444 341
MAX 1741 942 1261 740 1353 4722 17920 5365 5122 5692 3293 2280
(W) 1994 1907 1999 1986 1998 1995 1997 1997 1962 1962 1993 1993
M N . 000 . 000 . 000 . 000 .18 26.8 102 8.12 2.87 . 000 . 000 . 000
(W) 1935 1937 1938 1933 1933 1937 1934 1934 1936 1934 1932 1934
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SUMVARY STATI STI CS

ANNUAL TOTAL
ANNUAL MEAN
H GHEST ANNUAL MEAN
LONEST ANNUAL MEAN
H GHEST DAILY MEAN
LONEST DALY MEAN

ANNUAL SEVEN- DAY M Nl MM

MAXI MUM PEAK FLOWN
MAXI MUM PEAK STAGE
ANNUAL RUNCFF (AG FT)
10 PERCENT EXCEEDS
50 PERCENT EXCEEDS
90 PERCENT EXCEEDS

D *4+ Q@

Gage hei ght,

D versions in acre-ft to cities of Fargo and Mor head
Adj usted for diversions to cities of Fargo and Mor head

Esti mat ed

22.20 ft

RED R VER OF THE NORTH BASI N

05054000 RED R VER COF THE NORTH AT FARGD, ND--Conti nued

FCR 2000 CALENDAR YEAR

392696
1073 *(1096)

5220 Jun 20
237 Sep 29
315 act 24

778900 *(794000)
1910
852
410

FCR 2001

810514
2221

20200
255

315
20300
36
1608000
4370
840

500

WATER YEAR
*(2239)

Apr 14
act

at 24

Apr 14
.69 Apr 14
*(1622000)

WATER YEARS 1901 -

677
2619

17.

27800

a 28000

39.

490600
1520
330

42

.00
.00

72

Jul
Jul
Apr
Apr

17
25
25
17
18

2001

1997
1934
1997
1932
1932
1997
1997
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RED R VER OF THE NORTH BASI N

WATER QUALI TY RECCRDS

PER CD OF RECORD. --Water year 1956 to current year.

PERI CD OF DAILY RECCORD. - -

WATER TEMPERATURE: Sept enber 1998 to current year.

SPECI FI C CONDUCTANCE:  Sept enber 1998 to current year.

| NSTRUVENTATI ON. --Water-qual ity sensors since Septenber 1998.
REMARKS. - - Recor ds good.

EXTREMES FCR PERI CD CF DALY RECCRD. - -

WATER TEMPERATURE: Maxi num recorded, 30.1°C, Aug. 6-7, 2001;

SPECI FI C

CONDUCTANCE:
June 20 and 22,

2000.

EXTREMES FCR CURRENT YEAR - -

m ni mum r ecor ded,

-0.1°C on nany days.

WATER TEMPERATURE: Maxm num recorded, 30.1°C, Aug. 6-7; mnimumrecorded, 0.2°C on nany days.

Maxi mum r ecorded, 1,330 microsienens, July 19, 2001; nini numrecorded, 315 m crosi enens,

SPECI FI C CONDUCTANCE:  Maxi mum recor ded, 1,330 mi crosi enmens, July 19; m ni mumrecorded, 453 m crosienens,

DATE TIMVE
ocT
04. .. 0830
NOV
15. .. 1205
MAR
29. .. 1030
APR
10. . . 0800
19. .. 1510
27. .. 1220
MAY
ol... 1200
03... 0735
JUN
22. .. 0820
Ju
25. .. 0950
AG
02... 0730
29. .. 1340
CALOI UM
DS
SOLVED
DATE (M3 L
AS CA
(00915)
ocT
04. . --
NOV
15. . .-
MAR
29. . --
APR
10. . --
19. . 44.0
27. . -
MAY
01.. 61.7
03. . --
JWN
22.. --
Ju
25. 65.7
AG
02. . --
29. . 43.0

WATER- QUALI TY DATA, WATER YEAR CCTCBER 2000 TO SEPTEMBER 2001

DS DS  BAROD
CHARGE, METRIC
IN | NST. PRES-
aBIC QBIC SURE
FEET FEET (MM
PER PER o
SECOND SECOND  HQ)
(00060) (00061) (00025)
-- 485 --
.- 826 --
-- 1280 --
-- 11800 --
-- 14300 --
.- 8540 --
7670 -- 726
-- 6930 --
.- 4080 --
2400 -- 742
-- 1650 --
653 -- 732
MAGNE-  POTAS  SCDIUM
Sl UM SIuM AD
DS DS  SORP-
SOVED SAVED  TICN
(MJL  (MIL RATIO
ASMY ASK)
(00925) (00935) (00931)
20.0 6. 00 5
32.4 7.60 .5
40.7 7.00 .5
30.0 20.0

OXYGEN,
DS
SOLVED
(PER
CENT
SATUR-
ATI ON)
(00301)

SOl WM
DS
SQOLVED
(M3 L
AS NA)
(00930)

PH
WATER
WHCLE
OXYGEN,  FIELD
DS (STAD
SOLVED = ARD
(MFL)  UNTS)
(00300)  (00400)
-- 8.1
7.9 7.8
5.8 7.8
- 8.2
ANC
UNFLTRD
TIT 4.5
LAB
(MFL
SODIIM  AS

PERCENT  CACCB)

(00932)  (90410)
15 124
12 140
11 161
20 201

(00940)

SPE-
dFC
aon
DUCT-
ANCE
LAB
(us'avm
(90095)

(00950)

SPE-
aFic
QON-
DUCT-
ANCE
{06055)

00095)
594
805
609
497
471
749

621
697

670
649

1150
565

SULFATE
DS
SOLVED
(ML

AS SOf)

(00945)

110

176

157

49.0

TEMPER-
ATURE
AR
(DEG O
(00020)

9.0
-2.5
2.5

11.5
11.5
19.0
12.0
18.0
25.0

21.0

SaLl bS,
DS
SCLVED
(TONS

PER

DAY)
(70302)

11900

8100

2580

659

14.

TEMPER-

ATURE
WATER

(DEG O
(00010)

11.

ok NNNM NP
wo U O vl ocow o u O’

20.
26.

27.
24.

SQALI DS,

RESI DUE

AT 180
DEG C

D S

SQLVED

(MF L)

(70300)

41

HARD-
NESS
TOTAL
(M3 L
AS
CACCB)

(00900)

393

400

322
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WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

TUR
BI D I RON, MANGA-  MANGAN- MLYB-  SELE- STRON
ITY ARSENC IR\, TOTAL  LEAD, LITHUM NESE ESE MRORY DENM NW TIUMM  SED -
Fl ELD DS DS RECOV- DS DS DS  TOTAL DS DS DS DS VENT,
WATER  SOLVED SOLVED ERABLE SCOLVED SOLVED SOLVED RECOVER SOLVED SCOLVED SOLVED SOLVED  SUS-
DATE UNLTRD  (UGL (UL (ugL (el (UL (UL - ABLE (UdL (ueL (UJL (UJL  PENDED

(NTU) ASAS) ASFE) ASFE) ASPB) ASLI) ASMY (UJL) ASHY ASM) ASSE ASSR (MIL)
(61028) (01000) (01046) (01045) (01049) (01130) (01056) (01123) (71890) (01060) (01145) (01080) (80154)

DATE PENDED  THAN
(T/DAY) .062 MM
(80155) (70331)

M Presence verified, not quantified
e Required equi prent not functional/available
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M N

JANUARY

MEAN

M N

DECEMBER

MEAN

M N

RED R VER OF THE NORTH BASI N

NOVEMBER

05054000 RED R VER COF THE NORTH AT FARGD, ND--Conti nued
TEMPERATURE, WATER (DEG C), WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

MEAN

M N

COCTCBER

DAY

AN W0

MAY

M N

MEAN

M N

APRI L

3.2

M N MEAN

12.2

MEAN

10.9

8.2
M N

FEBRUARY

14.3

MONTH

DAY

—ANM< O

13.6 16.7

20.9

13.1

10. 2

15.6

MONTH
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DAY

©©oo~N® abhwNE

VAX

N
©
O~NOR R

N
'NORPWR IOIOIWO ROORE TWOAN AN

26.9

05054000 RED R VER COF THE NORTH AT FARGD, ND--Conti nued

RED R VER OF THE NORTH BASI N

TEMPERATURE, WATER (DEG C), WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

M N
JUNE

18.5
18.4
18.5
18.3
17.9

18.8
19.7

21.0
21.6
22.0
21.3
20.9

20.5
20.5
20.1
19.7
19.7

20.0
20.6
20.9
21.5
22.4

23.5
24.1
25.2
26.1
26.1

17.9

MEAN

18.9
18.7
18.7
18.5
18.2

19.2
20.5

21.4
21.9
22.2
21.7
21.2

20.8
20.7
20.5
20.0
20.0

20.5
21.0
21.2
21.9
22.9

23.9
24. 6
25.6
26. 4
26.5

21. 4

VAX

N
O OUTONOOW HAPOUCIUIT OOWNDO ONOOO® ORAJTORM ONUOAE

M N

N
[62] wWoOHOWOVWO~NO OCOWORrO® N~NOINW AR OOO NROFRO a~NNOTW

MEAN

N
o
O ©CObRPWEA PRPNWOWWF ONOOR RAWNDA TOORMO ~NODOO

MAX

N
P BRANOOOW ANORO OWONW OWONDD WNRRFPO WWWAN

M N

N
~ ohNNOITO rOOTAE ~NooN U~ ohOoOO® oOWoOro QQOONEF

MEAN

N
N PNRPOOMO ©OUIOO©UT NODROO® NOUIUIR ONOON ©UITO 0o

MAX

[uy
N =F
U000 NORUIOO ONOON ~N0O~AO OUOOR RAONO

=
'OROUID ORPNOO NUOONSN NNOWWRE ROWOW 0O 0O

SPECI FI C CONDUCTANCE (M CRCSI EMENS/ CM AT 25 DEG (O, WATER YEAR CCTCBER 2000 TO SEPTEMBER 2001

DAY

OoOoO~N® gabhwNE

MAX

553
505
525
596
543

513
474
489
493
496

498
515
487
501
571

530
523
581
629
627

627
606
600
602
603

616
562
623
616
590
622

629

M N

OCTCBER

483
485
489
525
477

474
471
473
489
490

491
485
473
453
489

519
500
511
581
622

605
598
593
596
592

554
523
524
545
545
562

453

MEAN

513
494
500
565
497

481
472
482
490
494

495
491
478
476
524

523
519
523
619
625

617
603
596
599
599

593
544
560
582
572
579

539

MAX

626
548
621
662
680

671
596
596
589
614

654
695
757
778
765

763
719
735
736
705

721
746
738
736
710

701
837
735
576
575

837

M N
NOVEMBER

507
483
531
621
662

594
525
527
509
553

607
654
682
757
735

707
709
714
688
686

686
719
724
709
680

645
645
569
566
558

483

MEAN

578
518
580
648
673

643
564
556
541
591

630
666
713
769
746

724
713
719
713
694

714
726
732
728
695

666
728
613
572
565

657

MAX

563
560
560
524
521

534
560
568
669
645

632
661
602
613
627

644
689
693
576
566

558
549
550
550
535

556
542
543
544
540
580

693

MN
DECEMBER

551
549
524
512
512

521
532
560
565
573

573
602
597
602
610

624
606
576
566
558

549
545
544
534
531

530
530
541
540
537
535

MEAN

555
554
543
518
515

526
537
565
607
594

594
637
600
608
616

631
634
620
571
560

554
548
547
543
532

535
535
541
541
539
552

566

MAX

565
561
567
568
605

548
547
554
559
562

560
514
508
507
503

525
498
500
541
526

529
547
563
564
572

582
574
574
552
560
557

605

M N
JANUARY

560
558
558
563
538

539
533
531
547
559

514
508
505
503
501

496
496
497
497
524

524
527
546
556
564

568
545
543
541
546
549

496

=
"'NOOWO WoTOwnN GO ~NO - abhwnN b oNO B~ ArFRNNO

562
559
561
565
556

545
538
540
550
560

551
510
506
504
503

502
497
499
521
525

527
537
554
560
568

576
560
549
545
553
553

540



SPECQ FI C CONDUCTANCE (M CRCSI EMENS/ CM AT 25 DEG C), WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DAY

©oo~N® abhwNE

DAY

O©oO~N® abhwNE

10

VAX

553
558
555
553
529

528
545
540
527
527

550
551
551
537
538

534
518
518
521
532

539
537
532
528
524

526
550
524

776
757
715
710
731

727
736

781
751
753
753
695

682
701
730
727
633

639
666
683
709
725

738
737
737
736
742

781

M N
FEBRUARY

545
549
546
529
523

524
525
525
522
524

523
524
534
517
520

518

M N

757

590

629
632
666
681
709

724
732
726
726
731

590

05054000 RED R VER COF THE NORTH AT FARGD, ND--Conti nued

MEAN

548
554
550
547
526

526
533
529
525
526

529
535
539
522
528

521
516
516
517
523

530
525
525
521
516

519
526
519

528

MEAN

767
735
711
707
715

714
729

736
737
742
738
684

671
692
708
701
610

634
648
674
696
716

730
734
733
733
734

708

VAX

738
852
859
872
829

799
815
821

817
860
1020
1170

1250
1300
1320
1330
1320

1300
1270
1250
1240
1220

1200
1180
1160
1150
1130
1120

1330

RED R VER OF THE NORTH BASI N

M N

791

793
792
803

772
817
858
1020

1170
1250
1300
1320
1300

1270
1250
1240
1220
1200

1180
1160
1150
1130
1120
1100

733

MEAN

735
793
844
858
798

797
802
814

794
842
909
1110

1210
1270
1310
1320
1320

1290
1260
1250
1230
1210

1190
1170
1160
1140
1120
1110

1060

MAX

624
623
611

624

MAX

1100
1090
1060
1040
1010

984
1020
1070
1110

1120
1130
1130
1110
1080

1050
1020
977
940
901

868
834
806
778

810
1130

M N
APRI L

602

602

M N
AUGUST

1090
1060
1040
1010

984

956

948
1020
1070

1110
1120
1110
1080
1050

1020
977
940
901
868

834

MEAN

605

613

1090
1080
1050
1030

998

970

992
1040
1090

1110
1130
1120
1090
1060

1030
996
958
920
884

852

MAX

620
628
633
655
679

702
725
743
763
802

799
793
796
814
808

799
769
766
777
781

782
782
777
780
784

784
785
786
791
790
790

814

828
836
837
835
829

819

M N
VAY

607
620
628
633
655

679
702
725
743
761

769
769
792
795
799

769
749
749
764
770

766
749
759
757
776

780
765
783
782
778
759

607

M N

SEPTEMBER

810
828
835
829
819

807

614
625
631
643
668

691
716
737
752
780

785
782
794
805
805

786
757
754
770
77

774
769
766
764
781

782
780
784
786
786
781

749

820
833
836
832
824

812

45
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LOCATI ON. - - Lat  47°42' 10", long 99°56' 55", in SW/ ,SEY , sec.24, T.149 N, R73 W, WlIs County, Hydrologic Unit 09020202, on
right bank just downstreamfromcounty road, and 4.5 m south of Harvey.

RED R VER OF THE NORTH BASI N

05054500 SHEYENNE R VER ABOVE HARVEY, ND

DRAI NAGE AREA --424 ni2, of which about 270 m2 is probably noncontributing.

WATER- DI SCHARGE RECCRDS

PER CD OF RECCRD. - Cctober 1955 to current year.

REVI SED RECCRDS. - - WBP 1728: Drai nage ar ea.

GAGE. - - Wat er - st age recorder.

Datum of gage is 1,547.30 ft above sea |evel .

REMARKS. - - Records fair except for periods of estinated di scharge, which are poor.

DI SCHARGE, COUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DALY MEAN VALUES

DAY ocT NOV
1 11 el3

2 10 el4

3 9.5 15

4 8.9 15

5 8.9 15

6 8.5 14

7 8.1 20

8 7.8 40

9 7.8 34
10 7.4 26
11 7.1 23
12 7.0 21
13 7.1 e2l
14 9.2 e20
15 9.0 el9
16 9.2 el8
17 9.0 el8
18 8.7 el8
19 8.5 el7
20 8.0 el7
21 7.5 el6
22 7.6 el6
23 7.4 el5
24 7.3 el5
25 e7.3 el5
26 e8.5 el6
27 e8.5 el5
28 e9.3 el5
29 el0 el5
30 ell eld
31 el2 ---
TOTAL 267.1 550
MEAN 8.62 18.3
MAX 12 40
M N 7.0 13
AG FT 530 1090

DEC JAN FEB
eld e2.5 e2.7
eld e2.5 e2.6
el3 e2.6 e2.6
el3 e2.6 e2.5
el3 e2.7 e2. 4
el2 e2.9 e2. 4
el2 e2.9 e2. 4
el2 e3.0 e2. 4
el2 e3.0 e2. 4
ell e3.0 e2. 4
ell e3.0 e2. 4
elo e3.0 e2. 4

ed. 1 e3.0 e2. 4
e7.5 e3.0 e2. 4
e6.1 e3.0 e2. 4
e5.0 e3.0 e2. 4
e4. 3 e3.0 e2. 4
e3.8 e3.0 e2. 4
e3.5 e3.0 e2. 4
e3.3 e3.0 e2. 4
e3. 1 e3.0 e2. 4
e3.0 e3.0 e2. 4
e2.9 e3.0 e2. 4
e2.8 e3.0 e2. 4
e2.7 e2.9 e2. 4
e2.6 e2.9 e2. 4
e2.6 e2.8 e2. 4
e2.5 e2.8 e2. 4
e2.5 e2.8 ---
e2.5 e2.7 ---
e2.5 e2.7 ---
219.3 89.3 68.0
7.07 2.88 2.43
14 3.0 2.7
2.5 2.5 2.4
435 177 135

MAR APR MAY
e2.5 296 61
e2.5 198 58
e2.6 165 56
e2.7 152 53
e2.8 138 49
e3.0 138 53
e3. 1 158 55
e3.3 164 57
e3.5 157 55
e3.8 151 49
e4.0 158 45
e4.3 173 42
e4.9 170 38
e5. 8 157 36
e7.9 148 33

el0 138 32
el5 128 33
e32 119 34
el07 113 33
€209 112 32
e300 110 28
e350 108 28
€500 102 27
€900 95 27
e700 89 26
€800 82 24
€680 78 22
563 74 21
457 69 20
374 62 21
369 --- 21
6422. 7 4002 1169

207 133 37.7

900 296 61

2.5 62 20

12740 7940 2320

STATI STICS OF MONTHLY MEAN DATA FCR WATER YEARS 1956 - 2001, BY WATER YEAR (W)

VEAN 3.65 3.84
MAX 34.5 39.0
(W) 1995 1995
M N .43 .26
(W) 1991 1977
SUMVARY STATI STI CS
ANNUAL TOTAL

ANNUAL MEAN

LOMEST DAl LY MEAN
ANNUAL SEVEN- DAY M N MUM
MAXI MUM PEAK FLOW

MAXI MUM PEAK STAGE

I NSTANTANEQUS LOW FLON
ANNUAL RUNCFF (AG FT)

10 PERCENT EXCEEDS

50 PERCENT EXCEEDS

90 PERCENT EXCEEDS

a About
b Backwater fromice
e Estimted

1.97 .95 3.14
21.2 6.73 26. 8
1995 2000 1983
. 034 . 000 . 000
1996 1959 1956

FCR 2000 CALENDAR YEAR

10078. 3
27.5

149
2.5
2.6

Jun 18
Dec 28
Dec 25

19990

6.5

36.0

207
2001
. 000
1969

44.5

324
1997
2.13
1991

FCR 2001

16171
44

900

2.
2.

a 900
b 10

32080
104
12

2.

21,1
117
1995
1.59
1977
WATER YEAR
3
3
Mar 24
4 Feb 5
4 Feb 5
Mar 24
.02 Mar 24
5

JWN

11.5
77.3
2000

1961

JUL

9.73
67.4
2000
.071
1961

WWWwrr AR OO0 NNOOO
POR WUIODEOW ~N~NORA ~NOWON OOAO®

w

=W
ow oOm
N we
B w

4.59
59. 4
1999
. 000
1959

WATER YEARS 1956 -

12.
44,
.76

900

1000

b 10.
.00

8720
29

1.

0
3

.00
.00

76

%)
5

NN DD W

[0
w
' NONOR FRPOORN ONWOUl NOOUIA UIOONR TOOOW

3.10
48. 4
1999
. 061
1976

2001

2001
1961
2001
1956
1956
1979
1997
1956



PER CD CF RECCRD. --\Water year

DS PH PH
CHARGE, WATER WATER
I NST. WHCLE WHOLE
auBl C FI ELD LAB
FEET (STAND- ( STAND
DATE TIME PER ARD ARD
SECOND WNTS) UN TS
(00061) (00400) (00403)
ocr
11.. 1340 7.2 -- --
NOV
14. . 1410 20 -- --
DEC
11.. 1155 11 -- --
MAR
20. . 1605 215 8.6 --e
APR
03. 1000 168 -- --
JWN
12.. 1140 17 -- --
JuL
23.. 1045 54 8.1 --e
SEP
21. 1155 3.2 -- --
ANC
UNFLTRD  CHLO
SQD UM TIT45 REDE
DS LAB DS
SOLVED (M3 L SCLVED
DATE (M3 L SCDl UM AS (M3 L
AS NA) PERCENT  CACXB) AS QL)
(00930) (00932) (90410) (00940)
acr
11.. -- -- -- --
Nov
14. . -- -- -- --
DEC
11.. -- -- -- --
MAR
20. . 48.0 37 147 5.6
APR
03.. -- -- -- --
JWN
12.. -- -- -- --
JUL
23.. 200 47 458 19.0
SEP
21.. -- -- -- --
DATE
acr
11..
NOv
14. .
DEC
11..
MAR
20. .
APR
03.
JWN
12..
JUL
23..
SEP
21.
e Required

RED R VER OF THE NORTH BASI N

05054500 SHEYENNE R VER ABOVE HARVEY, ND--Conti nued

WATER QUALI TY RECCRDS

1972 to current year.

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

SPE-
AFIC  SPE
aN OFC
DICT- CON TEMPER  TEMPER-
ANCE DUCT-  ATURE  ATURE
LAB ANCE AR VWATER
(usay (usay (DEGQ (DEG Q
(90095) (00095) (00020) (00010)
-- 1380 19.5  10.0
.- 1590 <5.0 .5
-- 280 <5.0 -0.5
547 507 7.0 4.5
.- 973 1.5 1.5
-- 1350 17.5  18.5
1620 1580 23.0  24.3
.- 1330 16.5  16.0
SaLI DS,
FLUO- SOLIDS,  RES| DUE
RDE SUFATE DS AT 180
DS DS SOVED DEG C
SOLVED SOLVED  (TONS DS
(MFL  (MIL PER SOLVED
ASF ASSOY)  DAY)  (MIL)
(00950) (00945) (70302) (70300)
1 100 205 353
) 460 173 1180
MANGA- MLYB-  SELE-
NESE, MERCLRY DENOM N WV
DS DS DS DS
SOLVED SOLVED SOLVED  SOLVED
(WL (WL (vl (udL
ASMW) ASHY AS
(01056) (71890) (01060) (01145)
180 <10 <1.0 <1.0
110 .60 2.0 3.0

equi prent not functional /avail abl e

HARD-
NESS
TOTAL
(M3 L

AS
CACCB)
(00900)

SQLI bS,
SUM CF
QONSTI -
TUENTS,
DS

SOLVED
(M7 L)
(70301)

MAGNE-
CALOWM  SIWM
DS DS
SOLVED  SCLVED
(ML (MIL
AS CA) AS MB
(00915) (00925) (
28.0 22.0
67.0 74.0
ARSENIC | RON,
DS DS
SOLVED  SCLVED
(UGL  (udL

AS AS) AS FE)
(01000) (01046) (

POTAS-
SIuM
DS

SCLVED

(M3 L

AS K)

00935)

LEAD,
DS

SOLVED

(U3 L

AS PB)

01049)

47

SOl UM
AD-
SORP-
TION
RATI O

(00931)



48 RED R VER OF THE NORTH BASI N
05056000 SHEYENNE R VER NEAR WARW CK, ND

LOCATI ON. - - Lat 47°48' 20", |ong 98°42' 57", on south quarter of |ine between secs.15 and 16, T.150 N, R 63 W, Eddy Oounty,
Hydrol ogi ¢ Unit 09020203 on left bank on downstream side of county hi ghway bridge, and 3.3 ni south of VMrwick

DRAI NAGE AREA -- 2,070 ni?, approxi matel y, of which about 1,310 nm2is probabl y noncontributing, including 227 m2in closed
basi ns.

WATER- DI SCHARGE RECCRDS
PER CD OF RECCRD. - - Cctober 1949 to current year. Mnthly discharge only for sonme periods, published in WP 1308.
REVI SED RECORDS. - - WP 1438: 1952(M. WP 1728: Drai nage area.

GAGE. --Water-stage recorder and rubbl e masonry control. Datumof gage is 1,376.34 ft above sea |l evel (GPS survey by North Dakota
State Water Commi ssion).

REMARKS. - - Records good except for periods of estimated discharge, which are poor.

DI SCHARGE, CUBI C FEET PER SECOND, WATER YEAR OCTGBER 2000 TO SEPTEMBER 2001
DALY MEAN VALUES

DAY oCT NOV DEC JAN FEB VAR APR MAY JUN JUL AUG SEP
1 112 180 154 e55 e55 ed4l €960 463 147 227 407 e67
2 104 187 151 e56 e54 ed4l e1150 432 143 198 365 e64
3 99 211 148 e57 e51 edl 1400 406 135 176 296 e62
4 99 237 149 e56 e50 e4l e1650 375 129 161 251 e66
5 98 251 146 e56 e49 e42 el740 357 126 143 222 e62
6 95 279 €130 e55 e48 ed2 e1790 364 133 126 204 e55
7 101 342 el29 e54 e48 ed2 1850 405 141 116 182 e59
8 96 343 el28 54 e48 ed2 1870 429 144 109 163 e60
9 92 266 el24 54 e48 e42 1750 395 129 102 147 e59
10 92 280 ell9 56 e48 e43 1640 377 114 93 134 63
11 91 279 ell7 56 e47 e43 1540 358 113 88 122 44
12 88 285 ell0 56 e46 ed4 1420 335 114 83 117 44
13 90 297 el01 55 e46 ed5 1310 312 132 80 115 43
14 124 261 e94 55 e45 e46 1220 288 168 76 114 43
15 197 301 e89 54 e45 e48 1140 265 212 75 126 43
16 228 278 e84 54 ed4 e50 1070 255 253 81 128 44
17 216 252 e8l 54 ed4 eb54 992 247 279 83 110 45
18 196 252 e76 54 e43 e6l 909 237 303 94 96 45
19 181 233 e72 e54 e42 e72 847 221 372 106 82 44
20 167 217 e69 e54 e42 e92 789 208 455 137 er7 53
21 161 211 e65 54 e4l ell18 755 206 514 194 e80 55
22 146 197 e62 54 e4l el48 723 200 506 239 e74 57
23 135 184 e60 54 edl €190 688 184 477 289 68 53
24 134 177 57 56 e4l €206 658 173 452 361 64 48
25 132 174 56 58 e4l e218 626 174 424 431 63 51
26 143 167 54 58 e4l e227 599 171 392 440 65 51
27 165 164 54 57 e4l €240 572 162 360 461 63 49
28 157 162 e54 56 edl €260 535 153 316 476 61 a7
29 154 159 e54 56 SR €283 502 147 289 418 63 46
30 161 158 e54 55 --- e350 485 145 261 354 65 41
31 170 --- e54 54 --- e580 --- 148 --- 349 68 ---
TOTAL 4224 6984 2895 1711 1271 3792 33180 8592 7733 6366 4192 1563
MEAN 136 233 93.4 55.2 45. 4 122 1106 277 258 205 135 52.1
MAX 228 343 154 58 55 580 1870 463 514 476 407 67
M N 88 158 54 54 41 41 485 145 113 75 61 41
AGFT 8380 13850 5740 3390 2520 7520 65810 17040 15340 12630 8310 3100
STATI STICS GF MONTHLY MEAN DATA FCR WATER YEARS 1950 - 2001, BY WATER YEAR (W)
MEAN 17.0 17.6 10.2 6. 63 11.7 135 350 123 66. 8 56. 3 32.3 17.3
VAX 136 233 93. 4 55.2 154 793 1794 854 326 441 423 154
(W) 2001 2001 2001 2001 1981 1983 1997 1950 1954 2000 1993 2000
M N 1.16 1.28 .76 .47 .75 1.46 15.8 10.4 1.75 .36 . 090 .71
(W) 1953 1961 1961 1990 1990 1964 1977 1990 1961 1989 1961 1061
SUMVARY STATI STI CS FOR 2000 CALENDAR YEAR FCR 2001 WATER YEAR WATER YEARS 1950 - 2001
ANNUAL TOTAL 57882 82503
ANNUAL MEAN 158 226 70.3
H GHEST ANNUAL MEAN 226 2001
LONEST ANNUAL MEAN 5.31 1977
H GHEST DAILY MEAN 1030 Jul 14 1870 Apr 8 4370 Apr 14 1969
LONEST DAILY MEAN 14 Jan 22 41 Feb 21 .00 Aug 7 1961
ANNUAL SEVEN- DAY M N MM 14 Jan 22 41 Feb 21 .00 Aug 7 1961
NAXI MM PEAK FLONV a 1910 Apr 8 4660 Apr 14 1969
NAXI MM PEAK STAGE b 6.03 Apr 6 8.08 Apr 21 1997
| NSTANTANEQUS LON FLOW .00 Aug 7 1961
ANNUAL RUNCFF (AG FT) 114800 163600 50910
10 PERCENT EXCEEDS 335 462 139
50 PERCENT EXCEEDS 113 126 11
90 PERCENT EXCEEDS 17 45 1.6

a Gage height, 5.86 ft
b Backwater fromice
e Estinated



RED R VER OF THE NORTH BASI N 49
05056000 SHEYENNE RI VER NEAR WARW CK, ND-- Conti nued
WATER- QUALI TY RECCRDS
PER D CF RECCRD. --Water years 1951, 1953, 1958 to current year.
WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DS DS  BARD  OXYGEN PH PH SPE-
CHARGE, METRC DS WATER WATER dFIC  SPE HARD-
IN | NST. PRES  SCLVED WOLE  WHOLE aN OFC NESS
aBIC QBIC SURE  (PER  OXYGEN  FIELD LAB DUICT-  CON TEMPER  TEMPER-  TOTAL
FEET FEET (MM CENT DS (STAND (STAND  ANCE DUCT-  ATURE  ATURE  (MFL
DATE TIME PER PER o SATUR-  SOLVED ~ ARD ARD LAB ANCE AR VWATER AS
SECOND SECOND  HQ) AN  (MJL) WNTS WNTS) (USQy) (USQM) (DEGCQ (DEGCQ  CACB)
(00060) (00061) (00025) (00301) (00300) (00400) (00403) (90095) (00095) (00020) (00010) (00900)
ocT
11. .. 1355 -- 92 -- -- -- -- -- -- 1160 18.5 9.5 --
NOV
15. . . 1300 301 -- -- .- --e --e 8.0 1620 --e .- --e 500
DEC
06. .. 1320 -- 131 -- -- -- -- -- -- 1900 .00 3.0 --
JAN
31... 1515 .- 54 -- -- .- -- -- -- 1690 -7.5 .00 --
APR
09. .. 1510 .- 1660 -- .- .- -- -- .- 812 2.0 4.0 .-
15. . . 1140 - 1130 -- -- -- -- -- -- 905 -3.0 5.0 --
20. .. 1305 - 776 -- -- -- 8.0 7.8 1020 1000 7.0 11.0 330
30. .. 1400 485 -- 720 08 9.0 8.2 8.4 1140 1140 19.8 16.3 370
MAY
08. .. 0955 .- 434 -- .- .- -- -- .- 1180 13.5 11.0 .-
JWN
14. . . 1455 - 180 -- -- -- -- -- -- 1330 15.0 19.0 --
Ju
10. . . 1245 -- 92 -- -- -- -- -- -- 1420 -- 26.5 --
24. .. 1020 361 -- 730 71 5.6 8.0 7.9 1280 1260 20.9 25.2 360
AG
03... 1100 .- 296 -- .- .- 7.6 7.9 1150 1120 30.5 24.5 350
SEP
10. . . 1445 -- 68 -- -- -- -- -- -- 1430 21.0 18.0 --
ANC NTRO N TRO
MAG\E-  POTAS  SCDIUM UNFLTRD CHLO FLUO  SILICA GEN AV GEN
CALOWM  SIUM SI UM AD- SCDI WV TIT 4.5 RDE R DE, DS SUFATE MNA + AWON A
DS DS DS SORP- DS LAB DS DS SOVED DS ORGANC DS
SOLVED SCOLVED SOLVED  TION  SCLVED (MJL SOLVED SOLVED (MZL  SCOLVED TOTAL  SOLVED
DATE (MJL (ML (MIL RATIO (MIL SODIUM  AS (ML (MIL AS (ML (MIL  (MIL
ASCA) ASMY ASK) AS NA) PERCENT CACB) ASO) ASF SI® ASSH) ASN  ASN
(00915) (00925) (00935) (00931) (00930) (00932) (90410) (00940) (00950) (00955) (00945) (00625) (00608)
ocT
NOV
15. . 81.9 71.4 13.7 4 183 44 469 25.4 2 25.9 405 1.4 069
DEC
06. . -- - -- -- -- -- -- -- -- -- - -- --
JAN
APR
09. . .- .- -- -- .- .- -- -- .- .- - -- .-
20. . 57.0 45.0 11.0 2 100 39 301 26.0 1 -- 230 -- --
30. . 62.7 52.1 11.4 3 125 41 355 14.7 -- -- 267 -- --
MAY
08. . -- -- -- -- -- -- -- -- -- -- -- -- --
JWN
14. . . .- .- -- -- .- .- -- -- .- .- .- -- .-
Ju
10. . . -- -- -- -- -- -- -- -- -- -- -- -- --
24. .. 58. 8 52.2 11.9 4 161 48 322 15.1 -- -- 291 -- --
AG
03... 59. 0 49.0 12.0 3 130 44 412 16.0 ) .- 240 -- .-
SEP



50 RED R VER OF THE NORTH BASI N
05056000 SHEYENNE R VER NEAR WARW CK, ND--

Cont i nued

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

NTRO NTRO NTRO PHOS- SOLIDS,  SCLIDS, TR
&GN, e=\) GEN, N TRO PHORUS SOLIDS, RESIDUE SUM OF BI D
NTRTE NTRATE NR+NB  GEN, NTRO ORTHO  PHOS DS AT 180  CONSTI- ITY ARSENC IR
DS DS DS CRGANC GEN DS  PHORUS SOLVED DEG C TUENTS, FIELD DS DS
SOLVED SOLVED SOLVED TOTAL  TOTAL  SALVED  TOTAL  (TONS DS DS  WATER SOLVED SCLVED
DATE (ML (ML (MIL  (MIL  (MIL (MIL (MF L PER SOLVED SOLVED UNFLTRD  (UGL  (UFL
ASN ASN ASN ASN ASN ASP AS P) DAY) (MIL) (MIL) (NTU  AS AS) AS FE)
(00613) (00618) (00631) (00605) (00600) (00671) (00665) (70302) (70300) (70301) (61028) (01000) (01046)
NOV
15. . 007 255 262 1.3 1.7 132 174 926 1140 1090 - -- 30
DEC
06. . -- .- -- -- -- .- -- -- -- -- - -- --
JAN
APR
09. .. .- - -- -- .- .- -- -- .- .- - -- .-
20. .. -- -- -- -- -- -- -- 1460 697 650 - 3.0 20
30. .. -- .- -- -- -- .- -- 977 -- 747 24 -- --
MAY
08. . .- .- -- -- .- .- -- -- -- .- .- -- --
JWN
14. . .- - -- -- .- -- -- -- .- .- - -- .-
Ju
10. . -- .- -- -- -- .- -- -- -- -- -- -- --
24. . .- .- -- -- -- .- -- 763 -- 786 85 -- --
AUG
03.. .- - -- -- .- .- -- 643 804 754 - 7.0 60
SEP
10. . -- .- -- -- -- .- -- -- -- -- - -- --
SED - SED.
| RON, MANGA-  MANGAN- MLYB- SELE.  STROMV VENT, SUSP,
TOTAL  LEAD, LITHUM NESE ESE MRORY DENOM N WM TILM  SEDI- DS  SIEVE
RECOV- DS DS DS  TOTAL DS DS DS DS  MNT, CHARGE, DI AM
ERABLE SOLVED SOLVED SOLVED RECO/ER SOLVED SOLVED SOLVED SOLVED  SUS- SUS % FINER
DATE (WL (WL (uwL (UL - ABLE (UFL (UL (UJL (UL PENDED PENDED  THAN
ASFE) ASPB) ASLI) ASM) (UJL) ASHY) ASM) ASSE ASSR (MIL) (T/DAY) .062 MM
(01045) (01049) (01130) (01056) (01123) (71890) (01060) (01145) (01080) (80154) (80155) (70331)
oct
15 -- .- -- 58.0 -- -- -- -- -- .- .- --
DEC
06. . .- .- - -- .- .- - -- .- .- .- --
JAN
APR
09. .. -- .- -- -- -- -- -- -- -- .- .- --
20. .. .- 2.00 100 70.0 .- .10 2.0 3.0 290 .- - --
30. .. 600 - - .- 100 - - .- -- 21 27 98
NAY
08. . -- .- -- -- -- .- -- -- -- -- .- --
JWN
14. . -- .- .- -- -- .- -- -- -- .- .- --
Ju
10. . .- .- - -- .- .- - -- -- .- - --
24. . -- - -- -- -- -- -- 95 93 99
AUG
03. -- 2.00 100 90.0 -- <. 10 2.0 3.0 320 .- .- --
SEP
10. . .- .- - -- .- .- - -- .- .- .- --

M Presence verified, not quantified
e Required equi prent not functional/available



RED R VER OF THE NORTH BASI N
05056060 MAWAI'S COULEE TR BUTARY NO 3 NEAR CANDO, ND

LOCATI ON. - - Lat  48°27' 28", long 99°13' 24", in NEY MW/, sec.6, T.157 N, R 66 W, Towner County, Hydrologic Unit 09020201, at
bridge 2.1 m southwest of Cando.

DRAI NAGE AREA --60. 2 ni 2.
VATER: DI SCHARGE RECCRDS

PERI OD OF RECCRD. --1955-71 (annual maxi mum di scharges only), 1986-88 (discharge neasurenents only), March 1989 to current year
(seasonal records only since 1989).

GACE. --Water-stage recorder. Datumof gage is 1,460 ft above sea |l evel, fromtopographic map. Prior to 1986 gage was at
di fferent datum

REMARKS. - - Records fair except for estinmated daily di scharges, which are poor.
EXTREMES FCR PER GD OF RECCRD. - - Maxi num di schar ge, 2, 300 ft3/s, Apr. 14, 1969, gage height, 9.35 ft, datumthen in use.
EXTREMES FOR CURRENT PER! CD. - - Maxi num di schar ge observed, 702 ft3's, Apr. 8, gage height, 8.97 ft; no flow mich of the tine.

DI SCHARGE, CQUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DAl LY MEAN VALUES

DAY act NOv DEC JAN FEB VAR APR MAY JWN JuL AUG SEP

1 --- --- --- --- --- e. 00 e. 08 63 .91 2.2 65 .24

2 --- --- --- --- SR e. 00 e. 28 53 .85 1.9 83 .21

3 --- --- --- --- --- e. 00 e. 98 43 .78 1.5 72 18

4 --- --- --- --- --- e. 00 e2.3 36 .72 1.3 50 15

5 --- --- --- --- --- e. 00 e8.5 30 .65 1.0 33 17

6 --- --- --- --- --- e.00 e26 29 . 66 .92 22 L1

7 --- --- --- --- --- e.00 €80 28 . 66 .81 16 .08

8 --- --- --- --- --- e.00 301 26 .63 .74 12 .04

9 --- --- --- --- --- e.00 615 23 . 60 .70 9.7 .01
10 --- --- --- --- --- e.00 577 20 . 60 .64 7.3 .00
11 --- --- --- --- --- e.00 509 16 .78 .58 5.4 .00
12 --- --- --- --- --- e. 00 449 14 .84 .54 4.2 .00
13 --- --- --- --- --- e.00 418 12 1.1 55 3.2 .00
14 --- --- --- --- --- e.00 390 9.5 1.4 64 2.6 .01
15 --- --- --- --- --- e.00 379 .0 2.1 64 2.0 .03
16 --- --- --- --- --- e.00 315 6.6 2.1 . 85 1.6 .01
17 --- --- --- --- --- e. 00 274 6.1 2.0 1.0 1.3 .00
18 --- --- --- --- --- e.00 208 5.0 3.7 1.3 1.1 .00
19 --- --- --- --- --- e.00 173 4.1 9.6 1.3 .90 .00
20 --- --- --- --- --- e.00 239 3.4 11 1.1 75 .00
21 --- --- --- --- --- e.00 315 2.6 15 1.7 . 65 00
22 --- --- --- --- --- e. 00 351 2.1 14 39 .57 00
23 --- --- --- --- --- e.00 273 1.7 11 64 .49 00
24 --- --- --- --- --- e.00 215 1.6 8.4 62 .44 00
25 --- --- --- --- --- e.00 171 1.4 6.7 51 .43 00
26 --- --- --- --- --- e.00 140 1.3 5.4 37 . 36 00
27 --- --- --- --- --- e. 00 119 1.1 4.4 26 .29 00
28 --- --- --- --- --- e.00 101 1.0 3.7 21 . 26 00
29 --- --- --- --- --- e. 00 86 . 96 3.1 18 .25 00
30 --- --- --- --- --- e. 01 73 .94 2.6 16 .27 00
31 --- --- --- --- --- e. 02 --- .95 --- 30 . 26 .-
TOTAL --- --- --- --- --- 0.03 6809.14 451.35 115.98 385.91 397.32 1.24
MEAN --- --- --- --- --- . 001 227 14. 6 3.87 12.4 12.8 . 041
MAX --- --- --- --- --- .02 615 63 15 64 83 .24
M N --- --- --- --- --- .00 .08 .94 . 60 .54 .25 .00
AC FT --- --- --- --- --- .06 13510 895 230 765 788 2.5

STATI STICS OGF MONTHLY MEAN DATA FCR WATER YEARS 1986 - 2001, BY WATER YEAR (W)

MEAN --- --- --- 23.3 87.9 16.1 5.15 13.3 9.34 1.25
MAX --- --- --- 141 252 94.5 40.0 93.6 59.7 13.9
(W) --- --- --- --- --- 1992 1999 1999 1996 1997 1996 1993
M N --- --- --- . 000 . 000 . 000 . 000 . 000 . 000 . 000
() --- --- --- Rt . 1989 1990 1988 1988 1988 1988 1988

e Estimated



52

RED R VER OF THE NORTH BASI N

05056060 MAWAI S COULEE TR BUTARY NO 3 NEAR CANDQ ND-- Conti nued
WATER QUALI TY RECCRDS

PER CD OF RECCRD. --\Water year 1986 to current year.

DATE TIMVE
APR
14. . 1800
19.. 1735
MAY
02. 1305
JWN
21. 1805
AUG
02. 1600
SCDl UM
DS
SCLVED
DATE (MI L
AS NA)
(00930)
APR
14. . 20.0
19. .. --
MAY
02. . .-
JWN
21.. .-
AUG
02. 43.0

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DS PH PH SPE-
CHARGE, WATER WATER OFIC  SPE HARD-
I NST. WHOLE  WHOLE aN dFIC NESS CALOWM
OBIC FIED LAB DUCT- CON  TEMPER TEMPERS TOAL DS
FEET (STAND- (STAND-  ANCE DUCT-  ATURE ATURE  (MJL  SOLVED
PER ARD ARD LAB ANCE AR WATER AS (MI L
SECOND WNITS) UWNTS) (USQM) (USQV) (DEGCQ (DEGC) CACCB) AS CA)
(00061) (00400) (00403) (90095) (00095) (00020) (00010) (00900) (00915)
378 7.1 7.0 485 515 8.5 6.5 200 43.0
164 -- -- -- 658 19.0 12.0 -- .-
53 -- -- .- 895 24.5 14.5 -- .-
16 -- -- .- 1810 18.0 20.5 .- .-
84 7.1 7.6 892 883 22.5 22.5 390 74.0
ANC SOLIDS, SOLI DS,
UNLTRD CHO  FLUO SOLIDS, RESIDUE SUM OF
TIT 4.5 RDE RDE SUFATE DS AT 180 COONSTI- ARSENC
LAB S DS DS SOLVED DEG C TUENTS, DS
(ML  SOLVED SOLVED SOLVED (TONS DS DS  SOLVED
SODIM  AS (ML (MEL  (MIL PER SOLVED SOLVED (UG L
PERCENT CAC8) ASQ) ASF ASSH) DAY) (MIL) (MIL) AS A9
(00932) (90410) (00940) (00950) (00945) (70302) (70300) (70301) (01000)
17 116 9.1 1 100 323 316 275 3.0
19 256 14.0 1 230 153 672 577 6.0
MANGA- MLYB- SELE-  STROM
NESE, DENMM N WM TI UM
DS DS DS DS DS
SOLVED SOLVED SOLVED SOLVED — SCLVED
DATE (WL (WL (uL (udL  (uFL
ASM) ASHY) ASM) ASSE) ASSR
(01056) (71890) (01060) (01145) (01080)
APR
14. . 20.0 .10 2.0 3.0 160
19. . .- - .- .- .-
NAY
02. -- -- -- -- --
JWN
21. -- .- -- -- --
AUG
02. 80.0 <. 10 2.0 3.0 330

MAGNE-
Sl UM
DS

SOLVED

(M3 L

AS M3

(00925)

23.0

I RON,
D S

SQLVED

(UgL
AS FE)
(01046)

60

POTAS  SODI UM
SIUM AD-
DS  SORP-

SOLVED  TION

(ML  RATIO

AS K)

(00935)  (00931)
9.50 6

13.0 1.0

LEAD,  LITH UM
DS DS

SOLVED  SCLVED
(LWL (udL
AS PB) AS LI

(01049) (01130)

2.00 100
2.00 100



RED R VER OF THE NCRTH BASI N 53
05056100 MAUWAI S OCOULEE NEAR CANDO, ND
LOCATI ON. - - Lat  48°26' 53", |ong 99°06' 08", in SEY ,NEY ,SEY 4, sec.1, T.157 N, R 66 W, Towner County, Hydrologic Unit 09020201,
g;nldgft bank 0.3 ni upstream from hi ghway bridge, about 4 m upstreamfrom Wst Fork Mauvais Coul ee, and 5.5 m southeast of
DRAI NAGE AREA. --387 mi 2, of which about 10 ni2 is probably noncontributing.
WATER- DI SCHARGE RECCRDS
PER D OF RECCRD. --May 1956 to current year (seasonal records only since 1982).

GAGE. --Water-stage recorder. Hevation of gage is 1,445 ft above sea | evel, fromtopographic map. Prior to July 2, 1957,
nonrecordi ng gage at present site and datum

REMARKS. - - Records good except those for estinmated daily di scharges, which are poor.

EXTREMES QUTSI DE PERI CD OF RECORD. - - Fl ood of June 16, 1954, reached a stage of 9.83 ft, and flood of Apr. 20, 1956, reached a
stage of 10.71 ft, fromfloodnarks set by local resident.

EXTREMES FOR CURRENT YEAR - - Maxi num di scharge, 1,620 ft3's, Apr. 11, gage height, 10.39 ft; m ni mumrecorded daily discharge,
0.05 ft3s, Mar. 1-13.

DI SCHARGE, COUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DALY MEAN VALUES

DAY ocT NOvV DEC JAN FEB MAR APR MAY JWN JuL AUG SEP
1 --- --- --- --- --- e. 05 .65 312 20 18 106 4.1
2 --- --- --- --- --- e. 05 .68 262 18 17 123 3.3
3 --- --- --- --- .- e. 05 4.3 221 17 13 140 2.8
4 --- --- --- --- --- e. 05 4.8 192 15 11 147 2.5
5 --- --- --- --- --- e.05 el0 170 13 11 142 2.2
6 --- --- --- --- --- e.05 e70 162 12 10 132 1.9
7 --- --- --- --- --- e.05 el00 157 11 7.9 124 1.5
8 --- --- --- --- .- e. 05 el60 150 9.3 6.9 118 1.4
9 --- --- --- --- --- e. 05 e220 142 8.0 57 108 1.3
10 --- --- --- --- --- e.05 494 127 8.0 4.6 97 1.1
11 --- --- --- --- --- e. 05 1440 116 9.3 4.0 89 .94
12 --- --- --- --- --- e. 05 1400 106 7.8 3.7 78 .69
13 --- --- --- --- .- e. 05 1340 98 10 3.4 71 .52
14 --- --- --- --- --- e. 06 1330 88 13 3.7 64 .47
15 --- --- --- --- --- e. 06 1210 78 20 3.3 54 45
16 --- --- --- --- --- e.06 1040 73 24 11 a7 .44
17 --- --- --- --- --- e.06 940 70 25 13 41 .41
18 --- --- --- --- .- e. 06 852 65 31 10 35 38
19 --- --- --- --- --- e. 07 767 59 47 7.4 32 39
20 --- --- --- --- --- e. 07 732 55 53 6.4 29 42
21 --- --- --- --- --- e.08 674 a7 63 5.6 26 .34
22 --- --- --- --- --- e.08 649 43 68 9.5 22 .33
23 --- --- --- --- .- e.09 700 40 66 31 19 . 26
24 --- --- --- --- --- e. 10 756 39 58 52 18 .30
25 --- --- --- --- --- e. 11 755 36 51 66 15 .33
26 --- --- --- --- --- e.11 685 34 43 72 11 .29
27 --- --- --- --- --- e.12 594 31 35 81 8.7 .25
28 --- --- --- --- .- e.13 514 29 31 82 7.9 .25
29 --- --- --- --- --- .16 442 24 26 83 6.9 .29
30 --- --- --- --- --- .24 371 22 21 83 5.2 .20
31 --- --- --- == SR .36 --- 21 SR 91 4.5 ==

TOTAL --- --- --- --- --- 2.67 18255. 43 3069 833.4 827.1 1921.2 30. 05

MEAN --- --- --- --- .- . 086 609 99.0 27.8 26.7 62.0 1.00

VAX --- --- --- --- --- .36 1440 312 68 91 147 4.1

M N --- --- --- --- --- .05 . 65 21 7.8 3.3 4.5 .20

AC FT --- --- --- == SR 5.3 36210 6090 1650 1640 3810 60

STATI STICS OF MONTHLY MEAN DATA FCR WATER YEARS 1956 - 2001, BY WATER YEAR (W)

MEAN 2.41 1.18 .28 . 020 .18 22.7 201 59.8 11.9 16.2 14.5 4.42

MAX 27.1 10.4 3.86 .34 5.01 198 946 527 87.6 226 274 62.3

(W) 1966 1981 1981 1981 1981 1992 1997 1999 1999 1997 1993 1965

M N . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000

(W) 1959 1960 1957 1957 1957 1958 1991 1961 1961 1959 1959 1959

SUMVARY STATI STI CS WATER YEARS 1956 - 2001

ANNUAL MEAN a 19.7

H GHEST ANNUAL MEAN a71.7 1974

LONEST ANNUAL MEAN a .004 1961

H GHEST DAILY MEAN 2980 Apr 21 1997

LONEST DALY MEAN .00 Aug 21 1956

ANNUAL SEVEN- DAY M Nl MM .00 Aug 21 1956

MAXI MM PEAK FLONV 3000 Apr 21 1997

VAXI MUM PEAK STAGE 11. 68 Apr 21 1997

ANNUAL RUNCFF (AG FT) a 14260

10 PERCENT EXCEEDS 46

50 PERCENT EXCEEDS .12

90 PERCENT EXCEEDS .00

a Based on conplete water years only (1957-82)
e Estimted



54 RED R VER OF THE NORTH BASI N

05056100 MAWAI S OCOULEE NEAR CANDQ, ND-- Conti nued

WATER- QUALI TY RECCRDS
PER CD OF RECCRD. --\Water year 1972 to current year.

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DS  BARD  OXYGEN PH PH SPE-
CHARGE, METRC DS WTER WATER OFIC  SPE HARD-
I NST. PRES  SCLVED WHOLE  WHOLE aN dFIC NESS
QB C SURE  (PER  OXYGEN, FIELD LAB DUCT-  OON TEMPER  TEMPER  TOTAL
FEET (WM CENT DS (STAND (STAND  ANCE DUCT-  ATURE  ATLRE  (MIL
DATE TIME PER oF SATUR  SCLVED  ARD ARD LAB ANCE AR WATER AS
SECOND  HO ATION  (MIL) UNTS) NTS) (UugQy) (UM (DEG (DEG O  CACB)
(00061) (00025) (00301) (00300) (00400) (00403) (90095) (00095) (00020) (00010) (00900)
oct
03.. 1045 1.5 -- -- -- .- -- -- 1780 6.0 10.5 --
MAR
30. 1000 .23 -- -- -- .- -- -- 2260 1.5 5 --
APR
13.. 1715 1340 -- -- 10.1 7.1 7.0 526 559 3.5 4.0 210
18. . 1855 798 -- -- .- - .- -- 575 16.0 6.5 -
NAY
02. 1110 275 724 80 7.8 7.3 7.7 957 941 15.0 14.0 400
JWN
21. 1520 62 -- -- .- .- -- -- 1700 19.5 19.0 --
AUG
02. 1515 124 -- -- .- 7.4 7.7 1160 1130 28.5 23.5 480
SEP
12. 1840 .61 -- -- -- .- -- -- 1430 15.5 16.5 --
ANC NTRO NTRO NTRO
MAGNE-  POTAS  SODI UM UNFLTRD CHO  FLUO &GN AM @GN, &GN,
SV S uv AD SCDIUM TIT 4.5 RDE RDE SUFATE MONA+ AWONA NTRTE
DS DS SORP- DS LAB DS DS DS ORGANC DS DS
SOLVED SCOLVED  TION  SOLVED (ML  SOLVED SOLVED SOLVED TOTAL  SOLVED  SCLVED
DATE (ML (MIL RATIO (MIL SODIULM AS (ML (ML (M¥L  (MIL  (MFL  (MIL
AS MY AS K) AS NA) PERCENT CACB) ASC) ASF ASSHM) ASN ASN  ASN
(00925) (00935) (00931) (00930) (00932) (90410) (00940) (00950) (00945) (00625) (00608) (00613)
ocT
03. .- .- -- -- -- .- -- -- -- .- -- --
MR
30. . .- - -- -- .- .- -- -- .- .- - --
APR
13.. 25.0 9.70 7 24.0 19 153 19.0 1 120 -- - --
18. . -- -- -- -- -- -- -- -- -- .- -- --
MAY
02. 50.0 13.0 1 59.0 24 225 16.0 1 270 1.4 .078  <.006
JWN
AG
02. 64.0 12.0 1 71.0 24 260 21.0 2 370 .- -- --
SEP
PHOS- SOLIDS, SALIDS,
NTRO  PHORUS SOLIDS, RESIDUE SUM OF MANGA-
GEN, CRTHO  PHCS- DS AT 180 COONSTI- ARSENC |RON, LEAD, LITHUM NESE,  MERCLRY
CRGANC DS  PHORUS SOLVED DEG C TUENTS, DS DS DS DS DS DS
TOTAL SOLVED  TOTAL  (TONS DS DS  SOLVED SOVED SOLVED SOLVED SOLVED — SOLVED
DATE (MFL  (MIL (MF L PER SOLVED SOVED (UGL (UdL (UL (U@L (WL (UL
ASN ASP AS P) DAY) (ML) (MIL) ASAS) ASFE) ASPB) ASLI) ASM) AS HY
(00605) (00671) (00665) (70302) (70300) (70301) (01000) (01046) (01049) (01130) (01056) (71890)
oct
03.. .- - -- -- .- .- -- -- .- .- - --
MAR
30. . -- .- -- -- -- .- -- -- -- -- - --
APR
13.. .- .- -- 1250 346 331 3.0 160 2.00 100 150 .10
18. . .- .- -- -- .- -- -- -- .- .- -- --
NAY
02. 1.3 133 .184 497 669 621 3.0 50 2.00 100 70.0 .10
JWN
AUG
02. . .- .- -- 290 866 782 7.0 40 2.00 100 130 <. 10
SEP

41.0

77.0



RED R VER OF THE NORTH BASI N

05056100 MAUWAI S OCOULEE NEAR CANDQ, ND-- Conti nued
WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DATE

SELE-  STROM
N UM TIUM
DS Ds
SOLVED  SCLVED
(WL (UL
AS SE) AS SR
(01145) (01080)
3.0 160
3.0 310
3.0 390

55



56 RED R VER CF THE NCRTH BASI N
05056200 EDMCRE COULEE NEAR EDMORE, ND
LOCATI ON. -- Lat  48°20' 14", long 98°39' 33", in NW/ ,NW/ , sec.17, T.156 N, R 62 W, Ranmsey County, Hydrol ogic Unit 09020201, on
rLIaEgt bank 50 ft upstreamfrom bridge on county highway, 11 m southwest of Ednore, and about 13 nmi upstream from Sweet wat er
DRAI NAGE AREA --382 mi 2, of which about 100 mi2 is probably noncontributing.
WATER DI SCHARGE RECORDS
PER OO OF RECCRD. --April to June 1956, June 1957 to current year (seasonal records only since 1982).
REVI SED RECORDS. - - WBP 1728: Drai nage area.
GAGE. --Water-stage recorder. Datumof gage is 1,400.00 ft above sea |evel. June 26, 1957, to Sept. 30, 1985, water-stage
(rjg;:g:nder at sane site at a datumof 1,479.79 ft above sea level. Prior to June 26, 1957, nonrecording gage at sane site and
REMARKS. - - Records fair except those for estimated daily di scharges, which are poor.

EXTREMES FOR CURRENT YEAR - - Maxi num di scharge, 887 ft3/s, Apr. 10, gage height, 86.66 ft; nininumdaily discharge, 0.05 ft3s,

Mar .

5-9.

DI SCHARGE, COUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DALY MEAN VALUES

DAY act NOvV DEC JAN FEB MAR APR MAY JWN JuL AUG SEP
1 --- --- --- --- --- e. 06 e. 32 177 4.7 174 25 3.0
2 --- --- --- --- --- e. 06 e. 36 152 4.5 145 24 2.5
3 --- --- --- --- .- e. 06 e. 80 134 4.3 118 25 1.9
4 --- --- --- --- --- e. 06 el. 4 124 4.0 94 26 1.6
5 --- --- --- --- --- e. 05 e2. 4 105 3.5 73 26 1.3
6 --- --- --- --- --- e.05 el2 95 3.2 58 25 .95
7 --- --- --- --- --- e.05 el70 88 3.1 46 24 .79
8 --- --- --- --- .- e. 05 €370 81 2.7 36 23 .63
9 --- --- --- --- --- e.05 336 81 2.1 30 22 .50
10 --- --- --- --- --- e. 06 647 75 1.8 25 21 .41
11 --- --- --- --- --- e.06 863 64 2.0 22 19 .34
12 --- --- --- --- --- e.06 762 52 1.9 20 18 .29
13 --- --- --- --- .- e.06 766 40 3.8 19 16 .21
14 --- --- --- --- --- e. 06 753 31 8.8 20 15 .17
15 --- --- --- --- --- e.06 666 24 83 20 15 .14
16 --- --- --- --- --- e.06 574 20 75 21 13 .12
17 --- --- --- --- --- e.07 554 18 a7 23 12 .11
18 --- --- --- --- .- e. 08 498 15 55 24 11 .10
19 --- --- --- --- --- e. 09 446 12 142 26 10 10
20 --- --- --- --- --- e. 10 421 11 152 27 9.7 13
21 --- --- --- --- --- e.11 393 10 144 29 9.1 10
22 --- --- --- --- --- e.11 362 9.0 151 31 8.3 7.4
23 --- --- --- --- .- e. 11 348 8.2 165 33 7.3 3.3
24 --- --- --- --- --- e. 11 341 8.7 188 35 6.6 2.0
25 --- --- --- --- --- e. 11 331 7.8 219 37 5.9 1.4
26 --- --- --- --- --- e.11 298 6.3 245 38 5.2 1.1
27 --- --- --- --- --- e.11 276 5.6 256 40 4.5 . 87
28 --- --- --- --- .- e.14 259 6.7 252 40 3.9 .65
29 --- --- --- --- --- e. 17 230 6.2 235 37 3.7 .49
30 --- --- --- --- --- e. 20 199 5.4 206 33 3.7 .40
31 --- --- --- == SR e. 26 --- 5.0 SR 28 3.4 ==

TOTAL --- --- --- --- --- 2.79 10880.28 1477.9  2665.4 1402 441.3 42.90

MEAN --- --- --- --- .- 090 363 a47.7 88.8 45.2 14. 2 1.43

VAX --- --- --- --- --- .26 863 177 256 174 26 10

M N --- --- --- --- --- .05 .32 5.0 1.8 19 3.4 .10

AC FT --- --- --- == SR 5.5 21580 2930 5290 2780 875 85

STATI STICS OF MONTHLY MEAN DATA FCR WATER YEARS 1957 - 2001, BY WATER YEAR (W)

MEAN .97 .32 . 055 . 000 .44 27.0 124 36.6 11.3 20.2 15.6 2.28

MAX 9.79 5.73 .98 . 000 11.6 232 529 309 141 306 437 45. 4

(W) 1986 1981 1981 1958 1981 1995 1997 1997 1998 1993 1993 1993

M N . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000

(W) 1959 1959 1958 1958 1959 1960 1991 1958 1958 1958 1958 1958

SUMVARY STATI STI CS WATER YEARS 1957 - 2001

ANNUAL MEAN a 14.2

H GHEST ANNUAL MEAN a 47.7 1974

LONEST ANNUAL MEAN a .028 1958

H GHEST DAILY MEAN 1770 Apr 24 1997

LONEST DALY MEAN .00 Jul 1 1957

ANNUAL SEVEN- DAY M Nl MUM .00 Jul 1 1957

MAXI MUM PEAK FLONV 1830 Apr 24 1997

VAXI MUM PEAK STAGE 87.95 Apr 24 1997

ANNUAL RUNCFF (AG FT) a 10280

10 PERCENT EXCEEDS 38

50 PERCENT EXCEEDS .00

90 PERCENT EXCEEDS .00

a Based on conpl ete water
e Estimted

years only (1953-82,

1994)



RED R VER OF THE NORTH BASI N

WATER QUALI TY RECCRDS

PER CD OF RECCRD. --Water year 1972 to current year.
WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DATE TI ME
APR
13.. 1040
18.. 1255
MAY
03.. 1030
JUN
15. . 1100
AUG
01. 1445
SEP
12.. 1200
CALO WM
DS
SCQLVED
DATE (MIL
AS CA)
(00915)
APR
13. 33.0
18. .. --
MAY
03. 75.0
JWN
15.. --
AUG
01. 83.0
SEP
12.. --
N TRO
&N
NC2+NCB
DS
SOLVED
DATE (MI L
AS N
(00631)
APR
13... --w
18... --
MAY
03.. <. 047
JWN
15. . --
AUG
01. --
SEP
12.. --

D S

IN
aBl C
FEET

(00060)

766

AS M3
(00925)

14.0

35.0

(00671)

--w

. 156

D S
CHARGE,
I NST.
aBl C

FEET

(00061)
490
136
92
25
.29

POTAS-
SI WM
DS

SCLVED

(M3 L
AS K)
(00935)

10.0

(00665)

--w

. 243

BARO OXYGEN,

METRC DS
PRES  SCLVED
SURE  (PER
(MM CENT

oF SATUR

HO) ATI ON)

(00025)  (00301)
723 82

SCD WM
AD- SOl LM

SORP- DS
TION  SOLVED
RATIO  (MFL
AS NA)
(00931)  (00930)
1 33.0
2 71.0
3 120
SOLI DS,
SOLIDS, RESI DUE
DS AT 180
SOVED [DEG C
(TONS DS
PER SOLVED
DAY)  (MIL)
(70302)  (70300)
579 280
230 627
59.9 898
DATE
APR
13. .
18. .
MAY
03..
JWN
15. .
AUG
01.
SEP
12..

E Estimated val ue
e Required equi pnent not functional/avail able
w Sanpl e di scarded: warmwhen recei ved

PH PH
WATER WATER
WHCLE WHOLE
OXYGEN, FI ELD LAB
DS  (STAND (STAND-
SOLVED ARD ARD
(MIL) WNTS) WNTY
(00300) (00400) (00403)
10.3 7.7 --e
7.2 7.7 7.6
-- 7.4 --e
ANC
UNFLTRD CHO
TIT45 REDE
LAB DS
(M3 L SOLVED
SO AS (M3'L
PERCENT CAOX®) As Q)
(00932) (90410) (00940)
32 122 9.3
30 227 24.0
37 335 31.0
SQLI DS,
SWM CF
CONSTI - ARSENIC I RON
TUENTS, D s D s
Ds SOLVED  SCLVED
SOLVED (UGL (ug'L
(MIL) ASAS) ASFE
(70301) (01000) (01046)
250 3.0 200
579 4.0 80
847 6.0 70
SELE- STRON
N UM TTUWM
DS D S
SCLVED  SCQLVED
(UG L (UG L
AS SE) AS SR
(01145) (01080)
3.0 120
3.0 290
3.0 410

57

05056200 EDMCRE COULEE NEAR EDMCRE, ND-- Conti nued

SPE-
AQFIC  SPE- HARD-
oo aFc NESS
DUCT- oo TEMPER TEMPER  TOTAL
ANCE DUCT- ATURE  ATURE  (MIL
LAB ANCE AR VATER AS
(U (usay) (DEG QG (DEGQ  CAC®)
(90095) (00095) (00020) (00010) (00900)
438 478 1.5 3.5 140
-- 626 16.5 5.0 --
945 903 15.0 13.5 330
-- 841 14.5 13.5 --
1270 1230 23.0 23.0 430
-- 1710 17.0 16.5 --
NTRO NTRO NTRO
FLUO GEN, AM GEN, GEN,
RIDE, SULFATE MONA + AWONA NTRTE
DS DS CRGANC DS DS
SOVED SOLVED TOTAL  SQAVED SOLVED
(M/L (ML (ML (ML (MIL
ASF) ASSHM) ASN AS N AS N
(00950) (00945) (00625) (00608) (00613)
1 77.0 —-w --w --w
1 220 1.5 E. 024  E 005
2 340 -- -- --
NANGA- MLYB-
LEAD, LITHUM NESE, MEROLRY DENWM
DS DS DS DS DS
SOLVED SOLVED SOLVED SQLVED  SOLVED
(WL (UL (LWL (WL (udL
ASPB) ASLI) ASM) ASHY ASM
(01049) (01130) (01056) (71890) (01060)
2.00 100 50.0 .10 2.0
2.00 100 40.0 .10 2.0
2.00 100 80.0 <. 10 2.0



58 RED R VER OF THE NORTH BASI N
05056215 EDMCRE COULEE TR BUTARY NEAR WEBSTER, ND

LOCATI ON. -- Lat  48°15' 59", long 98°40' 50", in NW/ ,NW , sec.7, T.155 N, R 62 W, Ransey County, Hydrologic Unit 09020201, on
upstream side of bridge on county road, 9 m east and 1.1 m south of Whbster.

DRAI NAGE AREA --148 mi 2, approximately, of which about 44 ni? is probably noncontributing.
WATER- DI SCHARGE RECORDS

PER CD OF RECCRD. --March 1986 to current year (seasonal records only). D scharge record available for 1986 water year in files
of the Dstrict office.

GACGE. --Water-stage recorder. Datumof gage is 1,400 ft above sea level, fromtopographic map. Prior to Cctober 1986 nonrecordi ng
gage at present site and datum

REMARKS. - - Records fair except for periods where discharge is less than 5.0 ft3s and those for estinated dai | y di scharges, which
are poor.

EXTREMES FCR PER D OF RECCRD. - - Maxi num di scharge, 1, 390 ft3s, Apr. 25, 1997, gage height, 74.41 ft; maxi num gage hei ght, 75.06
ft, Aug. 2, 1993.

EXTREMES QUTSI DE PERI CD OF RECCRD. --Fl ood in spring of 1959 reached a stage of about 75.00 ft, fromconversation wth |ocal
residents.

EXTREMES FOR CURRENT YEAR - - Maxi mum di schar ge, 514 ft3s, Apr. 12, gage height, 73.37 ft; no flow for many days.

DI SCHARGE, CUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DAI LY MEAN VALUES

DAY act NOV DEC JAN FEB MAR APR MAY JWN Ju AG SEP
1 e. 00 e.25 78 7.5 15 7.1 1.5
2 e. 00 e. 29 69 7.5 15 6.9 1.4
3 e. 00 e. 60 60 7.3 15 6.7 1.4
4 e.00 el.0 54 7.3 15 6.5 1.3
5 e.00 €2.0 46 7.5 14 6.1 1.2
6 e.00 €7.5 45 10 14 5.7 ell
7 e.00 e92 43 12 14 52 ell
8 e.00 €270 38 12 14 4.9 el.0
9 e.00 €320 35 12 13 4.8 e. 98
10 e.00 €490 31 18 13 4.8 e. 95
11 e.00 e510 28 18 11 4.5 e. 91
12 e.00 513 26 16 11 4.2 .89
13 e.00 503 22 15 9.9 4.0 .85
14 e.00 475 20 15 10 3.8 .82
15 e.00 416 19 32 9.8 3.7 .75
16 e.00 382 18 37 9.7 3.6 .69
17 e.00 €320 17 28 9.7 3.3 .66
18 e.00 275 17 25 9.5 3.1 .61
19 e.00 263 16 32 9.4 2.9 .56
20 e.00 254 14 31 8.4 2.9 .57
21 e.00 238 13 29 9.8 2.8 .59
22 e.00 214 11 25 9.2 2.6 .57
23 e.00 196 10 22 8.8 2.5 .53
24 e.00 179 9.3 19 8.3 2.3 .50
25 e.00 162 8.8 17 7.9 2.3 .48
26 e.00 148 8.3 16 7.4 2.3 .45
27 e.00 131 7.9 15 7.2 2.1 .42
28 e.00 117 7.0 15 7.2 1.9 .38
29 e.00 102 6.6 15 7.1 1.8 .33
30 e.00 88 6.8 15 7.0 1.7 29
31 e. 20 7.4 7.0 1.5

TOTAL - - - - - 0.20 6669.64  792.1  538.1  327.3  118.5  23.78

MEAN . 006 222 25. 6 17.9 10. 6 3.82 .79

MAX .20 513 78 37 15 7.1 1.5

M N .00 .25 6.6 7.3 7.0 1.5 .29

AG FT .4 13230 1570 1070 649 235 a7

STATI STI CS OF MONTHLY MEAN DATA FOR WATER YEARS 1986 - 2001, BY WATER YEAR (W)

MEAN 32.5 150 47.2 11.0 27.7 58. 8 9.56

MAX 233 493 303 55.5 226 858 134

(W) --- - .- .- --- 1995 1997 1997 1996 1993 1993 1993

M N . 000 . 000 . 000 . 000 . 000 . 000 . 000

(W) - - - - - 1989 1990 1990 1988 1988 1988 1987

e Estinmated



RED R VER OF THE NORTH BASI N

05056215 EDMORE COULEE TR BUTARY NEAR WEBSTER, ND-- Conti nued
WATER- QUALI TY RECCRDS

PER CD OF RECORD. --Water year 1986 to current year.
WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DS DS PH PH SPE-
OHARGE, WATER WATER OFIC  SPE HARD-
IN INST.  WHOLE  WHOLE oaN OFC NESS ~ CALA UM
QBIC OBIC FED LAB DICT- OON  TEMPER TEMPER- TOTAL D S
FEET FEET (STAND- (STAND  ANCE DUCT-  ATURE ATURE (MJL  SOLVED
DATE TIME PER PER ARD ARD LAB ANCE AR VATER AS (M3 L
SECOND SECOND WNTS) UNTS) (USIQM) (US QM) (DEGCQ (DEGCQ CACB) AS CA)
(00060) (00061) (00400) (00403) (90095) (00095) (00020) (00010) (00900) (00915)
APR
13. . 0905 503 -- 7.3 7.0 415 438 2.0 4.5 140 33.0
18. . 1105 -- 284 .- .- - 471 10. 5 4.5 .- -
MAY
03. . 1155 - 58 -- -- -- 777 18.0 14.5 -- -
JUN
22, 1120 -- 24 -- -- -- 1080 23.5 20.0 -- --
AG
01. 1300 .- 7.0 6.9 --e 1440 1400 24.5 22.0 450 92.0
SEP
12.. 1015 - .01 -- -- -- 1600 12.5 13.5 -- -
ANC SOLIDS, SALIDS,
SCDl UM UNFLTRD  CHLO  FLWO SOLIDS, RESIDE SUM OF
AD SCDI WM TIT 4.5 RDE RDE, SUFATE DS AT 180 CONSTI- ARSEN C
SRP- DS LAB DS DS DS SOVED DEG C TUENTS, DS
TION  SCLVED (MJL SOLVED SOLVED SOLVED (TONS DS DS  SOLVED
DATE RATIO (MSL SODIUM  AS (MFL  (MEL  (MIL PER SOLVED SQALVED (UG L
AS NA) PERCENT CACB) ASQ) ASF ASSOY) DAY) (MIL) (MIL) AS A9
(00931) (00930) (00932) (90410) (00940) (00950) (00945) (70302) (70300) (70301) (01000)
APR
13.. 1 30.0 31 126 8.5 1 71.0 356 262 240 3.0
18. . - - - -- - - . -- -- -- -
MAY
03. . .- .- -- -- .- .- -- -- .- .- -
JWN
AG
01.. 3 150 41 402 39.0 ) 360 19.7 1040 952 7.0
SEP
MANGA- MLYB- SELE-  STROMN
LITHUM NESE MERORY DENMM N WV TIUM
DS DS DS DS DS DS
SOLVED SCLVED SOLVED SOLVED SOLVED — SCLVED
DATE (WL (UL (U@L (udL (UL (udL
ASLI) ASM) ASHY ASM) ASSE) ASS
(01130) (01056) (71890) (01060) (01145) (01080)
APR
13. . 100 10. 0 .10 2.0 3.0 120
18. . -- - - - - -
MAY
03. . -- -- -- -- -- --
JUN
AUG
01. 100 70.0 <. 10 2.0 3.0 430
SEP

e Required equi prent not functional/avail able

MAGNE-
SI UM
DS

SCLVED

(M5 L

M3
(00925)

13.0

E)
(01046)

140

59

K)
(00935)

8.90

(010493

2.00



60 RED R VER CF THE NORTH BASIN
05056220 SWEETWATER LAKE AT SWEETWATER, ND

LOCATI ON. - - Lat 48°12' 39", |ong 98°52' 15", in NEY 45\/\}/ 4SN/4 sec.27, T.155 N, R 64 W, Ransey County, Hydrologic Unit 09020201,
at southwest armof lake 6 m north of Devils Lake.

DRAI NAGE AREA --670 ni2 of which about 290 ni2 is probably noncontributing.
WATER- QUALI TY RECORDS
PER CD OF RECCRD. --Water years 1960, 1962-87, 1993 to current year.
WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DEPTH  DEPTH SPE- PH ANC
TOTCP TOBOT- QFIC  WATER  HARD MAGNE-  POTAS  SCDIUM UNFLTRD
o TOMCF N WAOE  NESS  CALOW  SIWM Sy AD- SCDI UM TIT 4.5
SAMPLE SAMPLE  DUCT- LAB TOAL DS DS DS SORP- DS LAB
INTER  INTER ANCE  (STAND (MSL SOLVED SOLVED SOLVED TION  SOLVED (M3 L
DATE TIME  VAL(IN VAL(IN LAB ARD AS (ML (ML (MJL RATIO (MIL SCDILM  AS
METERS) METERS) (USCQM) UNITS) CACB) AS CA)  AS MY AS K AS NA) PERCENT  CACCB)
(82047) (82048) (90095) (00403) (00900) (00915) (00925) (00935) (00931) (00930) (00932) (90410)
ocT
11. .. 0915 .00 1.6 1200 --e 370 66.0  49.0 22.0 3 110 38 227
FEB
12. .. 1645 .80 1.6 2250 7.3 750 140 98.0 33.0 3 220 38 465
MAY
09. .. 1440 .00 2.1 816 --e 270 57.0  31.0 16.0 2 63.0 32 197
Ju
17. .. 1450 .00 2.2 1270 8.5 420 91.0  47.0 16.0 2 110 35 272
NTRO NTRO NTRO NTRO PHOS- SOLIDS, SCLIDS,
HO  FLWO GN AM &GN, GEN, GEN, N TRO PHCRUS RESIDUE SUM OF
R DE, RDE, SUFATE MNA+ AWNA NTRTE NR2+NB  GN NTRO ORTHO PHOS AT 180  CONSTI-
DS DS DS CRANC DS DS DS CORGANC GN DS  PHRUS DEG C TUENTS,
SOLVED SOLVED SOLVED TOTAL  SOLVED SOLVED SOLVED TOTAL  TOTAL  SOLVED — TOTAL DS DS
DATE (MJL (ML (M¥L  (MIL  (MIL  (MFL  (MIL  (MIL (MIL (MIL (MJL  SOLVED SOLVED
ASCL) ASF ASSO) ASN ASN ASN ASN ASN ASN ASP AS P (MIL) (MIL)
(00940) (00950) (00945) (00625) (00608) (00613) (00631) (00605) (00600) (00671) (00665) (70300) (70301)
ocT
11.. 31.0 2 340 2.5 <. 040  E 005 .243 -- 2.8 . 050 . 266 813 756
FEB
12. . 63.0 3 690 4.5 .807  E 003 . 091 3.7 4.5 . 240 638 1650 1530
MAY
09. 24.0 2 210 1.2 < 040 EO005 <. 050 -- -- . 140 . 223 552 520
Ju
17. 29.0 1 360 -- <. 040 .006  <.050 -- -- . 520 .- 899 818
CHORA CHORB
PHYTG.  PHYTO MANGA- MLYB- SELE  STROMN
PLANKG-  PLANK- ARSENC | RON, LEAD, LITHUM NESE MERORY DENIM N UM TIUM
TON TON DS DS DS DS DS DS DS DS DS
CHROMD CHROMD  SCLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SCLVED — SOLVED
DATE FLUROM FLUCROM (UFL  (UdL (UdL (UL  (udL (UL (WL (u@L  (udL
(UGL) (UJL) ASAS) ASFE) ASPB) ASLI) AS AS HO M) ASSE ASSR
(70953) (70954) (01000) (01046) (01049) (01130) (01056) (71890) (01060) (01145) (01080)
oct
11. .. 17.8 2.5 8.0 100 <1.00 70.0 0.0 <10 3.0 <1.0 370
FEB
12. .. 5.4 .5 8.0 30 1.00 110 950 .10 7.0 <1.0 630
MAY
09. .. El.4 <1 4.0 40 2.00 100 0.0 <10 3.0 3.0 250
Ju
17. .. 8.6 1 6.0 60 2.00 100 70.0 .10 2.0 3.0 410



DATE

TI ME

0910
0911
0912
0913

1640
1641

1435
1436
1437
1438

1445
1446
1447
1448
1449

DEPTH
CF

LAKE
MAX.

NETERS
(85310)

1.6

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

RED R VER OF THE NORTH BASI N

05056220 SWEETWATER LAKE AT SWEETWATER, ND-- Conti nued

SPE-
aFic
SAM oo\
PLING  DUCT-
DEPTH  ANCE
(M (usravy
(00098)  (00095)
.00 1180
.50 1180
1.0 1180
1.6 1180
.70 2230
1.6 2240
.00 813
.80 814
1.6 823
2.1 849
.00 1240
.50 1240
1.0 1250
1.5 1240
2.2 1250

E Estinmated val ue

e Required equi prent

PH
VATER
VHOLE
FIELD TEMPER OXYGEN
(STAND-  ATURE DS
ARD WATER  SOLVED
UINTS) (DEGQ (MIL)
(00400) (00010) (00300)
8.5 6.1 11.9
8.5 6.1 11.8
8.5 6.1 11.8
8.5 6.1 11.7
7.0 ) 1.7
7.0 .8 1.3
8.6 12.9 12. 4
8.6 12.9 12.2
8.5 12.4 11.9
8.5 11.2 10.6
8.8 26.6 12.1
8.8 26.5 11.0
8.8 25.9 10. 8
8.8 24.9 9.7
8.7 23.6 4.3
WND
SPEED
(M LES
DATE PER
HOUR)
(00035)
oct
11. 9.0
11. --
11. --
11. --
FEB
12.. <5.0
12.. --
NAY
09. <5.0
09. .-
09. .-
09. .-
Ju
17.. <5.0
17.. --
17.. --
17. . .-
17.. .-

OXYGEN, BARC

DS METRI C
SOLVED  PRES-
(PER SURE

CENT (MM
SATUR o
ATION) HO)

(00301)  (00025)

101 725

12 729
126 713
162 716

not functional/avail abl e

N
(00077)

8.00

16.0

14.0

(DEG Q
(00020)

7.0

-11.0

26.5

61



62 RED R VER CF THE NORTH BASIN
05056222 MORR SON LAKE NEAR WEBSTER, ND

LOCATI ON. - - Lat 48°15' 35", |ong 98°50' 48", in I\W‘/4 sec.11, T.155 N, R 64 W, Ransey County, Hydrologic Unit 09020201, on
nor t huest shorel i ne of Morrison Lake, and 2 m southeast of Viebst er .

DRAI NAGE AREA --501 mi 2, approximately.

GAGE- HEl GHT RECCRDS
PER CD OF RECCRD. -- March 1985 to current year.
GACE. --Water-stage recorder. Datumof gage is 1,400.00 ft above sea |evel.

REMARKS. - - Stage frequently affected by wind. Gage heights for Dec. 13, Feb. 2, Mar. 30, fromonce daily observation of gage
hei ght .

EXTREMES FCR PER GD OF RECCRD. - - Maxi num gage hei ght recorded, 62.60 ft, Apr. 27-28, 1997; mni mumrecorded, 53.35 ft, Sept. 17,
1991.

EXTREMES FOR CURRENT YEAR - - Maxi num gage hei ght recorded, 60.30 ft, May 2, may have been hi gher between Apr. 28 through May 2;
m ni num observed, 57.57 ft, Mar. 30.

GAGE HEl GHT, FEET, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DAI LY MEAN VALUES

DAY acT NOov DEC JAN FEB MAR APR MAY JWN Ju AUG SEP
1 57.76 --- --- == . --- --- == 59. 39 59. 99 59. 80 59. 49
2 57.76 --- --- --- 57.92 --- --- 60. 30 59. 43 60. 00 59. 81 59. 44
3 57.71 --- --- --- --- --- --- 60. 26 59. 44 59. 99 59. 80 59. 43
4 57.72 --- --- --- .- --- --- 60. 19 59. 42 59. 98 59. 81 59. 44
5 57.70 --- --- --- --- --- --- 60. 05 59. 40 59. 99 59.77 59. 42
6 57.70 --- --- == SR --- --- 60. 04 59. 41 59. 98 59. 77 59. 36
7 57.72 --- --- --- --- --- --- 59. 94 59. 44 60. 00 59. 76 59. 34
8 57.73 --- --- --- --- --- --- 59. 86 59. 43 59. 99 59. 76 59. 34
9 57.73 --- --- --- --- --- --- 59. 81 59. 44 59. 97 59.74 59. 35
10 57.74 --- --- --- --- --- --- 59.70 59. 43 59. 95 59.76 59. 33
11 57.73 --- --- == SR --- --- 59. 65 59. 43 59. 93 59. 76 59. 33
12 57.74 --- --- --- --- --- --- 59.58 59. 45 59. 92 59.74 59. 30
13 57.72 --- 58. 38 --- --- --- --- 59. 47 59. 49 59.91 59.74 59.31
14 --- --- --- --- .- --- --- 59. 44 59. 51 59. 94 59.72 59. 30
15 --- --- --- --- --- --- --- 59. 37 59. 53 59. 93 59. 67 59. 29
16 --- --- --- == SR --- --- 59. 41 59. 60 59. 93 59. 67 59. 28
17 --- --- --- --- --- --- --- 59. 43 59. 64 59. 92 59. 66 59. 27
18 --- --- --- --- --- --- --- 59. 47 59. 67 59. 90 59. 65 59. 28
19 --- --- --- --- .- --- --- 59. 45 59.75 59. 88 59. 67 59. 28
20 --- --- --- --- --- --- 59.81 59. 43 59. 80 59. 87 59. 66 59. 27
21 --- --- --- == SR --- 59. 85 59. 29 59. 84 59. 88 59. 64 59. 26
22 --- --- --- --- --- --- 59. 89 59.24 59. 87 59. 90 59. 63 59. 26
23 --- --- --- --- --- --- 59. 90 59.24 59. 90 59. 87 59. 62 59. 25
24 --- --- --- --- .- --- 59. 90 59. 40 59. 92 59. 85 59. 62 59. 27
25 --- --- --- --- --- --- 59. 88 59.41 59. 93 59. 84 59. 60 59. 26
26 --- --- --- == SR --- 59. 86 59. 43 59. 94 59. 81 59. 57 59. 25
27 --- --- --- --- --- --- 59. 90 59. 46 59. 94 59. 83 59. 55 59.24
28 --- --- --- --- --- --- --- 59. 47 59. 97 59. 84 59. 55 59. 23
29 --- --- --- --- .- --- --- 59. 47 59. 97 59. 82 59.51 59. 22
30 --- --- --- --- --- 57.57 --- 59. 47 59. 96 59. 80 59. 46 59. 20
31 --- --- --- --- --- --- --- 59. 46 --- 59. 81 59. 48 ---

MEAN 57.73 --- 58. 38 --- 57.92 57.57 59. 87 59.61 59. 64 59.91 59. 68 59.31

VAX 57.76 --- 58. 38 --- 57.92 57.57 59. 90 60. 30 59. 97 60. 00 59. 81 59. 49



RED R VER OF THE NORTH BASI N

05056222 MRRI SON LAKE NEAR WEBSTER, ND-- Conti nued

WATER QUALI TY RECCRDS

PER CD OF RECCRD. --Water year 1993 to current year.

DATE
acr
10..
FEB
12..
MAY
09.
JUL
18..
DATE
;T
10..
FEB
12..
MAY
09.
JUL
18..
DATE
acr
10..
FEB
12.
MAY
09.
JUL
18..

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

63

DEPTH  DEPTH SPE- PH ANC
TOTCP TOBOI- QFC WATER HARD MAG\E- POTAS-  SCDIUM UNFLTRD
o TOMOF oo WHE NESS CAOW SIw Sl AD-  SCDI UM TIT 4.5
SAMPLE SAWPLE  DUCT- LAB TOTAL DS DS DS SORP- DS LAB
INTER  INTER ANCE (STAND (MJL SOLVED SOLVED SOLVED TICN  SOLVED (M3 L
TIME VAL(IN VAL(IN LAB ARD AS (ML (ML (MIL RATIO (MIL SCDW AS
METERS) METERS) (USCM) UNTS) CAOB) ASCA AS AS K) AS NA) PERCENT  CAQCB)
(82047) (82048) (90095) (00403) (00900) (00915) (00925) (00935) (00931) (00930) (00932) (90410)
1630 .00 2.0 1190 --e 380 72.0  49.0 20.0 2 110 37 237
1705 .80 1.9 1840 7.4 600 110 79.0 29.0 3 170 37 376
1425 .00 2.5 850 --e 270 55.0  32.0 16.0 2 70.0 34 196
1205 .00 2.6 972 --e 330 72.0  36.0 19.0 2 76.0 32 232
NTRO NTRO NTRO NTRO NTRO PHOS- SaLI DS,
CHO FLUO GEN, AM GEN, GEN, GEN, GEN, N TRO PHORUS RESI DUE
Rl DE, RDE SUFATE MONNA+ AWCNA NTRTE NTRATE NR2+NB  GEN NTRO ORTHQ PHCS AT 180
DS DS DS CRGANC DS DS DS DS ORGANC GEN DS PHORUS DEG C
SOLVED SOLVED SOLVED TOTAL  SOLVED SOLVED SOLVED SQLVED TOTAL  TOTAL  SALVED  TOTAL DS
(ML (ML (MIL (MIL (MIL (MIL  (MIL  (MIL (ML (ML (MIL (ML  SOLVED
ASCQ) ASF) ASSOY) ASN AS N AS N AS N AS N AS N ASN AS P AS P) (M3 L)
(00940) (00950) (00945) (00625) (00608) (00613) (00618) (00631) (00605) (00600) (00671) (00665) (70300)
29.0 .2 350 2.6 . 322 .036  .648 .684 2.3 3.3 . 034 .213 814
49.0 .2 560 3.5 .932  E 005 -- .148 2.6 3.6 . 115 .174 1310
19.0 .2 230 1.5 <.040  E 005 -- <. 050 -- -- . 090 .245 567
21.0 .1 250 --W --W --w -- --W -- -- --w --W 663
SALIDS, CHORA CHORB
SUMMCF  PHYTO  PHYTO VANGA- MLYB-  SELE- STRON
OONSTI - PLANK-  PLANK- ARSENIC | RON, LEAD, LITHUM NESE, MRORY DENMM N WV TI UV
TUENTS, TON TN DS DS DS DS DS DS DS DS DS
DS ORM ORM SAVED SOVED SOLVED SOLVED SAVED SOLVED SOLVED SOLVED  SQLVED
SOLVED FLUCROM FLUCROM (UGL (UL (3L (WL (WL (UL  (udL (WL (udL
(MFL) (UFL) (UJL) ASAS) ASFE) ASPB) ASLI) ASM) ASH ASM) ASSE) ASSR
(70301) (70953) (70954) (01000) (01046) (01049) (01130) (01056) (71890) (01060) (01145) (01080)
776 12.0 E 8 6.0 80 <1.00 70.0 20.0 <10 4.0 <1.0 380
1230 <.1 <1 6.0 40 1.00 90.0 100 <.10 6.0 <1.0 540
540 11.2 .9 4.0 20 2.00 100 10.0 <10 3.0 3.0 220
614 10.1 1.5 6.0 60 2.00 100 50.0 .10 4.0 3.0 340



64

DATE

TI ME

1625
1626
1627
1628

1700
1701

1420
1421
1422
1423

1155
1156
1157
1158
1159
1200

DEPTH
CF

LAKE
MAX.

NETERS
(85310)

2.0

1.9

2.5

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

SAM
PLI NG
DEPTH

(M
(00098)

.00
. 80
6
0

N

. 80
1.9

e,
o

RED R VER OF THE NORTH BASI N

PH OXYGEN,
SPE- WATER D S
dFcC WHOLE SQALVED
QON- FIELD TEMPER  OXYGEN (PER-
DUCT- ( STAND- ATURE D S CENT
ANCE ARD WATER SOLVED  SATUR

INTS) (DEGQ (MIL) ATl

05056222 MRRI SON LAKE NEAR WEBSTER, ND-- Conti nued

BARO
METR C
PRES-
SURE
(MW
oF

(usravy aN HO
(00095) (00400) (00010) (00300) (00301) (00025)

1180 8.4 7.1 12.8 112
1180 8.4 7.1 12.5 -
1180 8.4 7.1 12. 4 --
1180 8.4 7.1 12.3 --
1830 7.3 1.2 2.5 19
1820 7.3 1.9 1.6 --
837 8.8 12.5 13.8 139
837 8.8 12.4 13.6 --
846 8.8 11. 4 11.8 --
848 8.8 11.0 11.2 --
964 8.3 25.2 7.9 103
964 8.3 25.2 7.9 --
962 8.3 25.2 7.9 --
965 8.3 25.2 7.8 --
964 8.3 25.1 7.8 --
971 8.1 24.7 4.0 --
WND
SPEED
(M LES
DATE PER
HOUR)
(00035)
ocT
10. .. 7.0
10. .. --
10. . . --
10. .. --
FEB
12... <5.0
12... --
MAY
09. . 8.0
09. . .-
09. . --
09. . --
Ju
18. . 8.0
18. . --
18. . --
18. . --
18. . --
18. . --

E Estimated val ue
e Required equi pnent not functional/avail able
w Sanpl e di scarded: warmwhen recei ved

720

730

N
(00077)

8.00

63.0

17.0

(DEG Q
(00020)

12.0

-12.0

26.0



RED R VER OF THE NORTH BASI N
05056239 STARKWEATHER COULEE NEAR WEBSTER, ND

LOCATI ON. - - Lat  48°19' 13", long 98°56' 23", in NW/ ,SW/ ,NW/ , sec.19, T.156 N, R 64 W, Ramsey County, Hydrol ogic Lnit 09020201,
on right bank 100 ft upstreamfrom bridge on township road, and 3.8 m northwest of Wbster.

DRAI NAGE AREA - - About 310 ni 2, of which about 100 m2 is probably noncontributing.
WATER- DI SCHARGE RECCRDS
PER CD OF RECCRD. - - Cctober 1979 to current year (seasonal records only since 1988).

GACGE. --Water-stage recorder. Elevation of gage is 1,448 ft above sea |evel,
nonrecordi ng gage 100 ft downstream at same datum

fromtopographic map. Prior to July 23, 1986,

REMARKS. - - Records fair except those for estimated daily di scharges, which are poor.

EXTREMES FCR CURRENT YEAR - - Maxi mum di schar ge, 680 ft3's, Apr. 14, gage height, 7.21 ft; maxi numgage height, 8.83 ft, Apr. 1;
no flow for many days.

DI SCHARGE, CUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DALY MEAN VALUES

DAY ocr NOV DEC JAN FEB MAR APR MAY JWN JUL AUG SEP
1 --- --- --- e. 00 e. 20 187 20 90 104 9.0
2 --- --- --- e. 00 e. 90 163 20 85 97 8.4
3 --- --- --- e. 00 e5.2 145 18 75 94 6.7
4 --- --- Rt e. 00 e7.3 123 17 65 93 5.9
5 --- --- --- e.00 ell 99 16 56 92 5.9
6 --- --- --- e.00 e95 93 16 51 86 5.8
7 --- --- --- e.00 €530 95 15 44 83 4.6
8 --- --- --- e. 00 e450 87 16 39 80 3.6
9 --- --- Rt e.00 381 78 18 34 78 3.0
10 --- --- --- e.00 421 68 15 29 72 2.4
11 --- --- --- e.00 457 62 17 25 65 2.0
12 --- --- --- e.00 516 54 16 21 55 2.0
13 --- --- --- e.00 576 48 32 19 50 1.4
14 --- --- Rt e.00 652 42 36 18 46 1.2
15 --- --- --- e.00 661 41 82 17 45 1.0
16 --- --- --- e.00 540 38 67 24 43 . 86
17 --- --- --- e.00 501 38 60 31 44 .74
18 --- --- --- e.00 518 35 100 34 36 56
19 --- --- Rt e.00 516 31 149 33 34 40
20 --- --- --- e.00 498 30 119 35 32 58
21 --- --- --- e.00 485 28 112 37 30 .39
22 --- --- --- e.00 438 27 108 42 28 .47
23 --- --- --- e.00 411 28 109 49 25 .46
24 --- --- Rt e.00 377 27 107 55 23 .33
25 --- --- --- e.00 348 24 110 65 21 .31
26 --- --- --- e.00 315 22 110 78 18 .77
27 --- --- --- e.00 284 21 109 93 15 1.1

28 --- --- --- e.00 266 21 108 100 14 1.0

29 --- --- Rt e.09 241 21 105 105 13 .91

30 --- --- --- e.13 210 20 99 107 12 60

31 --- --- --- e. 16 --- 20 --- 107 9.5

TOTAL --- --- --- --- --- 0.38 10711. 60 1816 1926 1663  1537.5 72.38

MEAN --- --- --- 012 357 58. 6 64.2 53.6 49.6 2.41

MAX --- --- Rt 16 661 187 149 107 104 9.0

M N --- --- --- .00 .20 20 15 17 9.5 .31

AC FT --- --- --- --- --- .8 21250 3600 3820 3300 3050 144

STATI STICS OF MONTHLY MEAN DATA FCR WATER YEARS 1980 - 2001, BY WATER YEAR (W)

MEAN 1.30 .12 . 010 . 000 . 69 24.8 123 34.1 10.6 22.9 17.1 3.05

MAX 5.53 1.09 . 092 . 000 6.61 180 357 284 64. 2 119 138 22.0

(W) 1983 1981 1983 1980 1981 1992 2001 1997 2001 1993 1993 1993

M N . 000 . 000 . 000 . 000 . 000 . 000 .92 . 000 . 000 . 000 . 000 . 000

(W) 1980 1980 1980 1980 1980 1980 2000 1980 1980 1980 1980 1981

SUMVARY STATI STI CS WATER YEARS 1980 - 2001

ANNUAL MVEAN al21

H GHEST ANNUAL MEAN a 24.5 1987

LONEST ANNUAL MEAN a .88 1980

H GHEST DAILY MEAN 779 Apr 27 1997

LOAEST DAILY MEAN .00 ot 1979

ANNUAL SEVEN- DAY M Nl MM .00 ot 1979

MAXI MM PEAK FLOW 782 Apr 27 1997

NAXI MUM PEAK STAGE 10. 05 Apr 1989

ANNUAL RUNCFF ( AC-FT) a 8790

10 PERCENT EXCEEDS 72

50 PERCENT EXCEEDS .05

90 PERCENT EXCEEDS .00

a Based on conpl ete water
e Estimated

years only (1980-87, 1994)



66

RED R VER OF THE NORTH BASI N

05056239 STARKWEATHER COULEE NEAR WEBSTER, ND-- Conti nued

WATER QUALI TY RECCRDS

PER CD OF RECCRD. --Water year 1980 to current year.

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DS DS BARO  OXYGEN
CHARGE, METRI C DS
IN I NST. PRES- SCLVED
aBl C auBl C SURE (PER-
FEET FEET (MW CENT
DATE TIME PER PER CF SATUR-
SECOND  SECOND HQ ATI QN
(00060) (00061) (00025) (00301)
oCT
02. 1555 -- 2.8 -- --
APR
13.. 1315 -- 606 721 82
18.. 1450 -- 525 -- --
30.. 1140 210 -- -- --
MAY
02. 1745 -- 165 -- --
JWN
15.. 0855 -- 95 -- --
JuL
24. . 0845 55 -- -- --
AUG
01. 1610 -- 103 -- --
SEP
01.. 1345 -- 1.7 -- --
MAGNE- POTAS-  SCDl UM
CALC UM Sl SI WM AD- SCDlWM
DS D s D s SORP- D s
SCLVED SOLVED  SCQLVED TICN  SQLVED
DATE (M3 L (M3 L (M3 L RATI O (M3 L
AS CA AS AS K) AS NA
(00915) (00925) (00935) (00931) (00930)
ocT
02. . -- -- -- -- --
APR
13... 42.0 18.0 12.0 6 19.0
30... 79.7 37.8 18.9 8 35.6
MAY
02. 79.0 40.0 18.0 1.0 42.0
JWN
15.. -- -- -- -- --
JuL
24. .. 76.5 42. 4 13.0 1 58. 8
AUG
01. 79.0 48.0 15.0 1 65.0
SEP
01.. -- -- -- -- --
N TRO N TRO PHOS-
CGEN CGEN, PHORUS
NI TRATE NR+NB NTRO  CRTHQ PHCS-
DS DS GEN, DS PHCORUS
SOLVED SOLVED TOTAL  SCLVED TOTAL
DATE (M3 L (M3 L (MFL  (MIL (M3 L
AS N AS N ASN AS P AS P)
(00618) (00631) (00600) (00671) (00665)
oCT
02.. -- -- -- -- --
APR
13.. -- --w -- --w --w
18.. -- -- -- -- --
30.. -- -- -- -- --
MAY
02. 108 . 119 1.9 117 . 260
JUN
15.. -- -- -- -- --
JuL
24. . -- -- -- -- --
AUG
01.. -- -- -- -- --
SEP

PH
VWATER
WHOLE
OXYGEN, FIELD
DS (STAD
SOLVED ~ ARD
(MFL) WNTY
(00300)  (00400)
10. 2 7.4
8.3 8.2
9.2 7.9
5.5 7.6
-- 7.5
ANC
UNFLTRD
TIT 4.5
LAB
(MF L
S AS
PERCENT  CACCB)
(00932)  (90410)
18 131
17 196
19 213
25 174
25 227
SQLI DS,
SOLIDS, RESI DUE
DS AT 180
SOVED DEG C
(TONS DS
PER SOLVED
DAY)  (MFL)
(70302) (70300)
506 309
296 --
263 591
91.1 --
206 740

N TS)
(00403)

7.1

8.3
7.7

AS )
(00940)

22.0

23.9
49.0

28.5
30.0

SQLI DS,
SUM CF
CONSTI -
TUENTS,
DS
SOLVED
(MI L)
(70301)

302

524
577

616
674

SPE-
AFIC  SPE
aN OFC
DICT-  CON TEMPER  TEMPER-
ANCE DUCT-  ATURE  ATURE
LAB ANCE AR VWATER
(usay (usay (DEGQ (DEG Q
(90095) (00095) (00020) (00010)
-- 980 16.5 6.5
480 500 2.0 4.0
-- 583 18.5 7.0
816 308 17.5 13.5
867 835 18.5 15.5
.- 902 14.0 13.5
--e 711 17.5 21.8
1030 1010 25.0 24.0
.- 1520 27.0 19.0
NTRG N TRO
FLUO- GEN AM  GEN,
RIDE, SUFATE MNA + AWNA
DS DS CRANC DS
SOLVED SOLVED TOTAL  SOLVED
(MIL  (MEL  (MFL  (MIL

ASF) ASSOH) ASN  ASN
(00950) (00945) (00625) (00608)

110 --wW --W
-- 209 -- --
.1 220 1.8 E. 032
-- 290 -- --
1 300 -- --
I RON,
ARSENC | RON TOTAL LEAD,
DS DS RECOV- DS
SCLVED SOLVED ERABLE SOLVED
UG L (U@L (UG L (U@L
AS AS) AS FE) AS F AS PB)
(01000) (01046) (01045) (01049)
4.0 130 -- 2.00
-- -- 2900 --
5.0 130 -- 2.00
- - .- M - -
7.0 20 -- 2.00

HARD-
NESS
TOTAL
(M3 L

AS
CACCB)
(00900)

AS
(00613)

--w

.011

(01130)

100

100



DATE

RED R VER OF THE NORTH BASI N

05056239 STARKWEATHER COULEE NEAR WEBSTER, ND-- Conti nued

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

SED - SED. SED. SED. SED.
MANGA-  VANGAN- MOLYB- SELE- STRON- VENT, SUSP. SUSP. SUSP. SUSP.
NESE, ESE MERCURY  DENUM N UM TI UM SEDI - D S SI EVE FALL FALL FALL
DS TOTAL D S DS DS D S VENT, CHARGE, D AM D AM D AM D AM
SOLVED RECOVER SOLVED SOLVED SCOLVED SOLVED SUs- SUS- % FINER %FINER 9%FINER 9% FINER

(WL - ABLE (UFL (

U@ L (ug L (U@L PENDED  PENDED THAN THAN THAN THAN

ASM) (UGL) ASHY) ASM) ASSE) ASSR (ML) (T/DAY) .062 M .031 MM .016 MV .008 MV

(01056) (01123) (71890) (O

70.0 -- .10
-- 740 --
70.0 .- 10
.- M -
60. 0 -- <. 10

E

M

e

w

1060) (01145) (01080) (80154) (80155) (70331) (70341) (70340) (70339)

2.0 3.0 140 -- -- -- -- -- --
-- -- -- 394 223 100 100 100 99
2.0 3.0 290 -- -- -- -- -- --
-- -- -- 6 89 96 -- -- --
2.0 3.0 350 -- -- -- -- -- --
SED.
SUSP.
FALL
D AM
% FI NER
DATE THAN
.002 WM
(70337)
oCT
02.. --
APR
13.. --
18.. --
30. . 58
MAY
02.. --
JWN
15.. --
Ju
24. . --
AUG
01.. --
SEP
01.. --
Estimated val ue
Presence verified, not quantified
Requi red equi pment not functional /avail abl e
Sanpl e di scarded: war mwhen recei ved

67

SED.

SUSP.
FALL
D AM

% FI NER
THAN
004 W
(70338)



68 RED R VER OF THE NORTH BASI N
05056241 DRY LAKE NEAR PENN, ND

LOCATI ON. -- Lat 48°13' 52", |ong 98°58' 59", in NW/ 4I\W/ 4SN/4 sec.23, T.155 N, R 65 W, Ransey County, Hydrologic Unit 09020201,
on west shoreline of Dry Lake, and 6 ni east of Penn.

DRAI NAGE AREA --920 mi 2, approxi mately.

GAGE- HEl GHT RECCRDS
PER CD OF RECCRD. -- Cctober 1983 to current year (gage heights only).
GACE. --Water-stage recorder. Datumof gage is 1,400.00 ft above sea |evel.

REMARKS. --Stage is affected by wind at times. Gage heights for Dec. 5 Feb. 26, Apr. 15, May 25, and Aug. 1 fromonce daily
observations of gage height.

EXTREMES FCR PER GD OF RECCRD. - - Maxi num gage hei ght recorded, 52.02 ft, May 2, 1997; mni mumrecorded, 41.80 ft, Sept. 14 and
Cect. 1-20, 1991.

EXTREMES FOR CURRENT YEAR - - Maxi num gage hei ght recorded, 48.26 ft, July 27, may have been hi gher during period of no record
Apr. 16 to June 21; nininumrecorded, 45.52 ft, Cct. 21.

GAGE HEl GHT, FEET, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DAI LY MEAN VALUES

DAY act NoY, DEC JAN FEB MAR APR MAY JWN Ju AUG SEP
1 46.10  46.02 --- 48.04  48.07  47.66
2 46.08  46.00 --- 48.06  48.05  47.67
3 46.08  45.91 ---  48.06  48.08  47.59
4 46.06  45.87 --- 48.03  48.06  47.57
5 46.10  45.93  46.30 --- 47.98  48.12  47.55
6 46.08  46.22 --- 48.04  48.08  47.62
7 46.03  46.34 --- 48.02  48.07  47.55
8 45.95 --- 47.99  48.08  47.49
9 45.92 --- 48.00  48.08  47.47
10 45,96 --- 47.95  48.01  47.47
11 45,95 --- 47.88  48.02  47.47
12 45. 96 --- 47.88  48.03  47.44
13 45,97 --- 47.87  47.98  47.41
14 45.99 --- 47.90  48.00  47.41
15 45,92 --- 47.80 --- 47.88  48.02  47.41
16 45,92 --- 47.92  47.92  47.39
17 45.90 --- 47.93  47.94  47.38
18 45.90 --- 47.93  47.86  47.36
19 45,91 --- 47.93  47.85  47.37
20 45,89 --- 47.93  47.87  47.39
21 45.74 --- 47.98  47.88  47.37
22 45. 87 --- 48.08  48.03  47.87  47.40
23 45. 86 --- 48,14  48.05 47.83  47.31
24 45.83 --- 48.16  48.01  47.82  47.27
25 45, 88 --- 47.59 48,15  48.00 47.88  47.31
26 46.02 --- 45.99 --- 48.15  48.01  47.83  47.32
27 45.83 --- 48.13  48.10 47.78  47.30
28 45.69 --- 4810  48.06  47.72  47.26
29 45.78 --- 48,12  48.04  47.76  47.32
30 45,90 --- 48.14 48,04  47.74  47.31
31 45,92 ---  47.65

MEAN  45.94  46.04  46.30 --- 45.99 -<- 47.80  47.59  48.13  47.98  47.93  47.43

MAX 46.10  46.34  46.30 --- 45.99 --- 47.80  47.59  48.16  48.10  48.12  47.67

M N 45. 69 45. 87 46. 30 --- 45. 99 --- 47.80 47.59 48. 08 47.87 47.65 47. 26



RED R VER OF THE NORTH BASI N
05056241 DRY LAKE NEAR PENN, ND-- Conti nued
WATER- QUALI TY RECCRDS

PER CD OF RECCRD. --Water year 1993 to current year.

DATE

DATE

DATE

DATE

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

69

DEPTH  DEPTH SPE- PH ANC
TOTOP TOBO- OFIC WTER  HARD MAGNE-  POTAS  SCDI UM UNFLTRD
o TG CON WHOLE  NESS CALOW  SIUM SIWM AD SCDI WM TIT 4.5
SAVPLE  SAMPLE  DUCT- LAB TOTAL DS DS DS SORP- DS LAB
INTER.  INTER ANCE  (STAND (MJL  SOLVED SOLVED SOLVED TION  SCLVED (ML
TIME  VAL(IN VA(IN LAB ARD AS (M¥L (ML (MIL RATIO (MIL SCDUIM AS
METERS) METERS) (USCM UNITS) CACB) AS CA)  AS AS K) AS NA) PERCENT  CACOB)
(82047) (82048) (90095) (00403) (00900) (00915) (00925) (00935) (00931) (00930) (00932) (90410)
1525 .00 1.0 1180 7.4 360 58.0 53.0  25.0 3 110 38 241
1520 .80 3.1 3590 7.2 1400 230 190 71.0 5 390 37 861
1235 .00 1.8 698 7.7 240 49.0 28.0 15.0 1 47.0 28 163
1105 .00 1.6 827 7.2 250 38.0 37.0  20.0 2 64.0 34 137
NTRO NTRO NTRO NTRO NTRO PHOS- SOLI DS,
HO  FLWO @GN AM  GN GEN, GEN, GEN N TRO PHORUS RES| DUE
R DE, RDE SUFATE MNA+ AWOCNA NTRTE NTRATE NR+NGB  GEN, NTRO ORTHO  PHOS AT 180
DS DS DS CRANC DS Ds DS DS CRGANC GEN DS PHORUS DEG C
SOLVED SOLVED SOLVED TOTAL  SOLVED SOLVED SOLVED SOLVED TOTAL  TOTAL  SQLVED  TOTAL DS
(MYL (ML (M¥L (ML (M¥L (ML (M¥L (MIL (MIL (MIL (MIL (MJL  SQLVED
ASO) ASF ASSOH) ASN ASN ASN ASN ASN ASN ASN ASP AS P (MIL)
(00940) (00950) (00945) (00625) (00608) (00613) (00618) (00631) (00605) (00600) (00671) (00665) (70300)
37.0 2 320 3.6 . 780 . 032 .991  1.02 2.8 4.6 .198 . 469 800
130 .4 1100 9.8 2.75 .097  1.01 1.11 7.1 11 911 1.00 2940
24.0 1 170 1.3 < 041 . 015 .916 .931 .- 2.3 . 254 377 462
24.0 1 220 -- E 038  E 005 -- <. 050 -- .- .038 -- 523
SOLIDS, CHORA CHCRB
SIMCOF  PHYTO  PHYTO MANGA- MLYB- SELE-  STROV
CONSTI - PLANK-  PLANK- ARSENC | RON, LEAD, LITHUM NESE MEROURY DENOM N W TI UM
TUENTS, TON TON DS DS DS DS DS DS DS DS DS
DS CHROMD OHROVD SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED  SCLVED
SOLVED FLUOROM FLUCROM (UFL (UL  (udL (UgL  (udL (udL (UL  (udL (gL
(MYL) (UgL) (UdL) ASAS) ASFE) ASPB) ASLI) ASM) ASHY ASM) ASSE AS SR
(70301) (70953) (70954) (01000) (01046) (01049) (01130) (01056) (71890) (01060) (01145) (01080)
754 11.2 E4 9.0 80 1.00 90.0 30.0 <10 4.0 <1.0 350
2640 .3 <1 19.0 60 2.00 200 170 <. 10 12.0 <1.0 970
436 16.2 7 4.0 60 2.00 100 0.0 <10 3.0 3.0 210
486 .- -- 6.0 40 2.00 100 90.0 .10 2.0 3.0 240
PH OXYGEN,  BARO WND
SPE- VATER DS  MIRC TRANS- D REG
DEPTH AFIC  WHLE SOLVED PRES PAR TION
o SAM  OON FIELD TEMPER OXYGEN  (PER SURE ICE ENCY TEMPER  (DEG
LAKE PLING DUCT- (STAND  ATURE DS CENT (MM THCK  (SECCH  ATURE FROM
TINE  MAX DEPTH  ANCE ARD WATER  SOLVED SATLR OF  NESS Di SK) AR TRUE
NETERS (M (UM WNTS) (DEGQ (MIL) ATV HO) NETERS (IN  (DEGCQ  NCRTH)
(85310) (00098) (00095) (00400) (00010) (00300) (00301) (00025) (82131) (00077) (00020) (00036)
1520 1.0 .00 1170 8.2 7.6 11.6 103 722 .- 4.00 17.0 150
1521 -- .60 1160 8.2 7.6 11. 4 -- -- .- -- -- --
1522 .- 1.0 1160 8.2 7.6 11. 4 -- -- .- .- -- --
1515 .95 .70 3710 6.7 0.1 1.7 12 731 70 12,0 -11.0 210
1516 -- .90 3720 6.8 -0.1 1.3 - -- -- .- . -
1230 1.8 .30 700 8.4 12.3 11.7 117 715 .- 11.0 23.0 170
1231 - .80 701 8.4 12.2 11.7 - . .- - -- .-
1232 .- 1.8 702 8.4 11.5 10.7 -- .- .- - -- .-
1056 1.7 .00 795 9.1 25.4 13.5 176 718 -- 31.0 29.5 125
1057 -- .50 794 9.1 25.4 13.5 -- .- .- -- -- --
1058 .- 1.0 794 9.1 25. 4 13.5 -- -- .- .- -- --
1059 .- 1.5 795 9.1 25.3 11.9 -- -- .- .- -- --
1100 .- 1.7 797 9.1 25.3 3.4 -- .- .- - -- .-
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RED R VER OF THE NORTH BASI N
05056241 DRY LAKE NEAR PENN, ND-- Conti nued
WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

WND
SPEED
(M LES
DATE PER
HOUR)
(00035)
ocT
10. . . 8.0
10. . . .-
10. . . --
FEB
12. .. 5.0
12. .. -
MAY
09. .. <5.0
09. .. -
09. .. --
Ju
18. .. 6.0
18. .. --
18. .. .-
18. .. --
18. .. --

E -- Estinated val ue



RED R VER OF THE NORTH BASI N 71
05056250 LAKE ALI CE NEAR CHURCHS FERRY, ND

LOCATI ON. -- Lat  48°19' 33", long 99°05' 42", in SEY ,NEY ,NEY , sec.11, T.156 N, R 66 W, Ramsey County, Hydrol ogic Lnit 09020201,
at northwest corner of |ake 7.5 m northwest of Churchs Ferry.

DRAI NAGE AREA --2,100 ni 2, approxinately, of which about 500 m?2 is probably noncontributing.
WATER- QUALI TY RECORDS

PER D COF RECCRD. --Water years 1960, 1962-64, 1966-87, 1993 to current year.

REMARKS. --Qual ity assurance sanple also collected at this |ocation.

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DEPTH DEPTH SPE- PH ANC
TO TGP TO BOT- AaFcC WATER HARD- NAGNE- POTAS- SCDl WM UNFLTRD
CF TOM CF CON- WHCLE NESS CALA WM SI WM SI W AD- SO WM TIT 4.5
SAWLE SAWLE  DUCT- LAB TOTAL DS D S DS SCRP- D S LAB
| NTER- | NTER- ANCE ( STAND- (M3 L SCLVED SOLVED  SCOLVED TION  SOLVED (M3 L
DATE TIME VAL(IN VAL(IN LAB ARD AS SCDI UM AS

(M¥L (ML (MIL RATIO (MIL
METERS) METERS) (USCM) UNITS) CACB) AS CA)  AS AS AS N&) PERCENT  CACOB)
(82047) (82048) (90095) (00403) (00900) (00915) (00925) (00935) (00931) (00930) (00932) (90410)

10. .. 1355 .00 2.2 1210 --e 500 98.0 61.0 21.0 1 72.0 23 314
FEB
12... 1335 .70 2.4 2000 --e 840 170 100 24.0 2 130 25 494
MAY
09. .. 1050 .00 2.5 824 --e 320 65.0 39.0 13.0 1 46.0 23 198
Juw
18. .. 0925 .00 2.8 952 --e 390 81.0 45.0 16.0 1 55.0 23 251
N TRO N TRO N TRO N TRO PHOS- SQLI DS, SAllDs,
CH.O FLUO GEN, AM GEN GEN, GEN, N TRO PHORUS RESIDUE SUWM CF
RI DE, R DE, SULFATE MINA + AWONA NTRTE N®R+NB GEN, N TRO ORTHO, PHOS- AT 180  CONSTI -
DS DS DS CRGAN C DS DS DS CRGAN C GEN D S PHCRUS DEG C TUENTS,
SOLVED SOLVED SOLVED TOTAL SOLVED SOLVED SOLVED TOTAL TOTAL  SQLVED TOTAL DS DS
DATE (M3 L (M3FL (M3 L (M3 L (M3 L (M3 L (M3 L (M3 L (MFL  (MIL (M3 L SOLVED SQLVED
AS QL) AS F) AS SO%) AS N AS N AS N AS N AS N AS N AS P) AS P) (M3L) (M3'L)
(00940) (00950) (00945) (00625) (00608) (00613) (00631) (00605) (00600) (00671) (00665) (70300) (70301)
ocT
10. .. 27.0 .2 330 1.9 <. 040 <. 006 <. 050 -- -- . 186 . 369 852 799
FEB
12... 52.0 .2 560 1.8 1.07 E. 005 . 129 .70 1.9 . 585 .281 1470 1340
MAY
09... 23.0 .2 220 1.9 . 068 . 009 E. 026 1.9 -- .072 . 205 545 526
Juw
18. .. 20.0 .1 220 --w --w --w --w -- -- --w --w 646 588

PHYTO  PHYTO MANGA- MLYB- SELEE  STROM
PLANK-  PLANK- ARSENC | RON, LEAD, LITHUM NESE, MERCURY DENMM N UM TI UM
TON TON DS DS DS DS DS DS DS DS DS
CGHROVMD CHROMD  SOLVED SOLVED SOLVED SCLVED SOLVED SCLVED SOLVED SOLVED — SCLVED
DATE FLUCROM FLUORM (UGL  (UdL (UudL (LWL (udL (L (UL (UL  (ugL
(UWGL) (UFL) ASAS) ASFE) ASPB) ASLI) ASM) ASHG ASM) ASSE AS SR
(70953) (70954) (01000) (01046) (01049) (01130) (01056) (71890) (01060) (01145) (01080)
oct
10. . . 12. 4 1.2 11.0 70 <1.00 80.0 20.0 <10 3.0 <1.0 450
FEB
12. .. 2.8 1 12.0 20 2.00 110 850 .10 5.0 <1.0 640
MAY
09. . . 21.5 1.5 4.0 80 2.00 100 30.0 <10 3.0 3.0 240
Ju

18... 13.7 .4 8.0 50 2.00 100 80.0 .10 3.0 3.0 350



72

DATE

TI ME

1350
1351
1352
1353
1354

1330
1331
1332

1045
1046
1047
1048

0915
0916
0917
0918
0919
0920
0921

DEPTH
CF

LAKE
MAX.

METERS
(85310)

2.2

2.4

2.5

2.8

NP

NN

NNNE P

SAM
PLI NG
DEPTH

(M
(00098)

.00
.60

0
5
2

. 80

5
4

.00

0
0
5

.00

cogououg
o

RED R VER OF THE NORTH BASI N

PH
SPE- VWATER
GFIC  WHOE

aov FIELD TEMPER
ATURE
WATER
(s avy (DEG O
(00095)  (00400) (00010)

DUCT-  (STAND
ANCE ARD
UN TS)

1230 8.5
1230 8.5
1230 8.5
1230 8.5
1220 8.5
1920 6.9
1880 6.9
1860 6.9
808 8.6
817 8.5
817 8.5
817 8.5
933 8.4
933 8.4
933 8.4
934 8.4
935 8.4
935 8.4
937 8.4
DATE
(e81)
10. .
10..
10..
10..
10..
FEB
12..
12..
12..
MAY
09
09
09
09
Ju
18..
18..
18..
18..
18..
18..
18..

E Estimated val ue

aoooo

JOOWOOOO OO0OFrRO VOO VOWOoOOoOOo

OXYGEN,
DS
SOLVED
(M7 L)
(00300)

N
PONNNN PN AN
PUIRDOPO MOWN ©OR ~~©OO

WND

SPEED

(MLES
PER

HOUR)
(00035)

8.0

6.0

<5.0

6.0

OXYGEN,
DS
SOLVED
(PER
CENT
SATUR-
ATI ON)
(00301)

110

52

141

102

05056250 LAKE ALI CE NEAR CHURCHS FERRY, ND--Conti nued
WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

BARO
METR C
PRES-
SURE
(M
o

HO
(00025)

723

731

716

719

e Required equi pnent not functional/avail able
w Sanpl e di scarded: warmwhen recei ved

I CE

TH K-
NESS
NETERS
(82131)

TRANS-
PAR
ENCY  TEMPER
(SECCH  ATURE
Di SK) AR

(IN  (DEG O
(00077)  (00020)

8.00 15.0
18.0 -9.0
18.0 21.5
41.0 26.0

(00036)

165

210

120

60



RED R VER OF THE NORTH BASI N
05056255 LAKE ALI CE-1 RVI NE CHANNEL NEAR CHURCHS FERRY, ND

LOCATI ON. -- Lat 48°19' 25", |ong 99°08' 41", in NW/ 4I\E1/4 sec.21, T.156 N, R 66 W, Ransey County, Hydrologic Unit 09020201, on
downstream si de of control structure between Lake Alice and Lake Irvine, 5 m northwest of Churchs Ferry.

DRAI NAGE AREA --999 mi 2, approxi mately.
GAGE- HEl GHT RECCRDS
PER CD COF RECCRD. -- March 1985 to Septenber 1987 (seasonal records only) and April 1998 to current year.
GACE. --Water-stage recorder. Datumof gage is 1,400.00 ft above sea |evel.
REMARKS. - - El evation at gage frequently affected by wind.

EXTREMES FCR PER GD OF RECCRD. - - Maxi num gage hei ght observed, 48.63 ft, Apr. 25-27 2001; m ni numrecorded, 39.51 ft, Cct. 7,
1985.

EXTREMES FCR CURRENT YEAR - - Maxi num gage hei ght observed, 48.63 ft, Apr. 25-27; mninumrecorded, 45.92 ft, Cct. 6 and 7.

GAGE HEI GHT, FEET, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DALY MEAN VALUES

DAY oCT NOV DEC JAN FEB VAR APR MAY JUN JUL AUG SEP
1 46. 06 46. 11 46. 15 --- 46. 20 46. 25 46. 30 48. 47 47.79 48. 04 48.13 47.90
2 46. 04 46. 11 --- --- 46. 21 46. 25 46. 30 48. 42 47.76 48. 04 48. 15 47.85
3 45. 99 46. 06 --- == 46. 21 46. 25 46. 30 48. 38 47.78 48. 02 48. 17 47.83
4 45. 98 46. 09 --- --- 46. 22 46. 24 46. 34 48. 33 47.78 47.99 48. 19 47.83
5 45. 96 46. 13 --- --- 46. 22 46. 24 46. 37 48.31 47.78 48. 00 48.19 47.82
6 45.94 46. 12 --- --- 46. 22 46. 24 46. 41 48. 31 47.82 48.01 48. 17 47. 80
7 45,93 46. 03 --- --- 46. 21 46. 24 46. 50 48. 25 47.83 48. 00 48. 17 47.77
8 45. 95 --- --- 46. 18 46. 21 46. 24 46. 62 48. 21 47.83 47.99 48.19 47.76
9 45. 99 --- --- 46. 19 46. 21 46. 24 46.79 48.18 47. 83 47.97 48. 17 47.76
10 46. 01 46. 08 --- 46.19 46. 22 46. 24 47.00 48.13 47. 84 47. 95 48. 17 47.75
11 46. 02 46. 11 --- 46. 18 46. 21 46. 25 47.23 48. 09 47.85 47.94 48. 17 47.74
12 46. 00 46. 13 --- 46. 18 46. 22 46. 25 47.49 48. 07 47.85 47.95 48. 16 47.71
13 45. 98 46. 13 --- 46. 18 46. 23 46. 26 47.73 48. 06 47. 89 47.95 48. 15 47.71
14 45. 99 46. 15 --- 46. 17 46. 22 46. 25 47.94 48. 05 47. 88 47.97 48. 15 47.71
15 45. 99 46. 15 --- 46. 17 46. 24 46. 25 48.11 48.01 47.90 47.97 48.11 47.70
16 46. 02 46. 15 --- 46. 18 46. 23 46. 25 48. 20 47.97 47.94 48. 02 48.10 47.69
17 46. 02 46. 15 --- 46. 20 46. 23 46. 25 48. 27 47.98 47.97 48. 02 48. 08 47. 68
18 46. 03 --- --- 46. 20 46. 23 46. 26 48. 33 47.97 48. 02 48. 02 48. 05 47. 68
19 46. 04 46. 15 --- 46. 20 46. 23 46. 26 48. 36 47. 96 48. 07 48. 00 48. 06 47.69

20 46. 01 46. 14 --- 46. 20 46. 23 46. 27 48. 45 47.94 48. 09 48. 01 48. 07 47.68

21 46. 06 46. 15 --- 46. 20 46. 23 46. 27 48. 51 47. 86 48.10 48. 02 48. 06 47. 66

22 46. 07 46. 15 --- 46. 21 46. 23 46. 26 48. 54 47.76 48.12 48. 04 48. 04 47.65

23 46. 03 46. 16 --- 46. 21 46. 22 46. 27 48. 58 47. 69 48. 15 48. 04 48. 03 47.62

24 46. 03 46. 16 --- 46. 20 46. 24 46. 27 48. 60 47.71 48. 16 48. 03 48. 03 47. 64

25 46. 03 46. 16 --- 46. 20 46. 24 46. 26 48. 62 47.73 48. 15 48. 06 48. 04 47.65

26 46. 00 46. 16 --- 46. 20 46. 24 46. 26 48. 62 47.73 48.12 48.10 48. 00 47. 64

27 45, 95 46. 16 --- 46. 21 46. 25 46. 27 48. 61 47.76 48.12 48. 15 47.96 47.62

28 46. 02 46. 17 --- 46. 21 46. 25 46. 27 48. 61 47.78 48.10 48. 15 47.96 47.62

29 46. 10 46. 16 --- 46. 21 --- 46. 27 48. 57 47.81 48. 09 48. 17 47.94 47.62

30 46. 12 46. 16 --- 46. 21 --- 46. 29 48.52 47.82 48. 06 48. 15 47.90 47.59

31 46. 10 --- --- 46. 21 --- 46. 31 --- 47.82 --- 48. 15 47.88 ---

TOTAL 1426.46 1245.58 46.15 1108.69 1294.30 1433.98 1430.82 1488.56 1438.67 1488.92 1490.64 1431.37
MEAN 46. 01 46. 13 46. 15 46. 20 46. 23 46. 26 47. 69 48. 02 47.96 48. 03 48. 09 47.71
VAX 46. 12 46. 17 46. 15 46. 21 46. 25 46. 31 48. 62 48. 47 48. 16 48. 17 48.19 47.90
M N 45. 93 46. 03 46. 15 46. 17 46. 20 46. 24 46. 30 47.69 47.76 47.94 47. 88 47.59
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RED R VER OF THE NORTH BASI N

05056260 LAKE | RVINE NEAR CHURCHS FERRY, ND

LOCATI ON - - Lat  48°16' 57", |ong 99°10' 25", in SEY ,SW/ ,SW/, sec.32, T.156 N, R 66 W, Ramsey County, Hydrologic Unit 09020201,
at south end of lake 1%, m northwest of Churchs Ferry.

DRAI NAGE AREA --2,120 ni2, approxinately, of which about 500 m?2 is probably noncontributing.

DATE

DATE

TIME

1415
1405
1110
0945

DATE

WATER- QUALI TY RECCRDS
PER CD OF RECCRD. --Water years 1966-87, 1993 to current year.

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DEPTH  DEPTH SPE- PH
TOTOP TOBOT- OFIC  WATER
oF  TOMOF Cov VHOLE
SAMPLE SAMPLE DUCT- LAB
| NTER- | NTER- ANCE ( STAND-
VAL(IN VAL(IN LAB ARD
METERS) METERS) (US/QM) NI TS)
(82047) (82048) (90095) (00403)
.00 2.6 1250 --e
.70 2.9 1740 7.6
.00 3.1 820 --e
.00 3.1 925 --e
NTRO NTRO
FLUO CGEN, AM CEN,
Rl DE, SUFATE MONA + AWON A
DS DS CRGANI C DS
SALVED SO.VED TOTAL SQLVED
(MIL (MIL (M3 L (MI L
ASF) ASSHH) ASN AS N
(00950) (00945) (00625) (00608)
.2 340 2.4 <. 040
.2 500 2.8 . 347
.1 210 1.7 . 041
.1 210 --W --W
CHORA CHORB
PHYTO PHYTO
PLANK- PLANK- ARSEN C | RON,
TON TON DS DS
CHROMD CHROMD  SOLVED  SOLVED
FLUOROM FLUOROM (UG L (UgL
(U3JL) (UdL) ASAS) ASFE
(70953) (70954) (01000) (01046)
21.9 1.4 9.0 60
7.1 .5 14.0 40
4.4 .6 4.0 20
18.0 .3 7.0 40

HARD-
NESS
TOTAL
(M3 L
AS
CACCB)

(00900)
510
720
320

370

(00613)

E. 003
<. 006
. 008

--w

(uF'L
AS PB)
(01049)
<1.00
1.00
2.00

2.00

CALO UM
DS
SOLVED
(MF L
AS CA)

(00915)
100
140

62.0
76.0

N TRO:
CGEN,
NC2+NCB
DS
SCLVED
(M3 L

AS N
(00631)

<. 050
.118
E. 030

--w

LI TH UM
DS
SOLVED
(L
AS LI)
(01130)

90.0
100

100
100

MAGNE-  POTAS-  SCDI UM
SIuv SIuM AD- SCDl ULV
DS DS SORP- DS
SOLVED SOLVED TION SOLVED
(M3 L (M3 L RATIO  (MFL
AS MY AS K) AS NA)
(00925) (00935) (00931) (00930)
64.0 20.0 1 77.0
90.0 24.0 2 110
39.0 14.0 1 48.0
44.0 16.0 1 57.0
PHOS-
N TRO PHORUS
CEN, N TRO CRTHO, PHOS-
CRGANI C CEN, DS PHORUS
TOTAL TOTAL SALVED TOTAL
(M3 L (ML (MIFL (M3 L
AS N ASN AS P) AS P)
(00605) (00600) (00671) (00665)
-- -- . 105 . 362
2.4 2.9 212 .383
1.6 -- . 128 . 251
-- -- --W --W
MANGA- MOLYB- SELE-
NESE, MERCURY DENUM N UM
DS DS DS DS
SCLVED SOLVED SOLVED  SOLVED
(UL (UL  (LIL (udL
AS AS HQ M)  AS SE)
(01056) (71890) (01060) (01145)
20.0 <10 3.0 <1.0
250 .10 6.0 <1.0
10.0 <. 10 3.0 3.0
250 .10 2.0 3.0

ANC
UNFLTRD
TIT 4.5
LAB
(M3 L
SIDIUM  AS
PERCENT  CACCB)
(00932)  (90410)
24 321
24 459
24 210
24 253

SOLIDS,  SCLI DS,
RESIDUE SUM OF
AT 180  GONSTI -
DEG C TUENTS
DS DS
SOLVED  SCLVED
(MIL) (MIL)
(70300) (70301)
869 824
1290 1190
553 519
619 576

STRON
TIUM
DS

SOLVED

(ua L

AS SR

(01080)

450
560

280
300



RED R VER CF THE NCRTH BASI N
05056260 LAKE | RV NE NEAR CHURCHS FERRY, ND-- Conti nued
WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

PH OXYGEN,  BARO
SPE- WATER DS METR C TRANS-
DEPTH AdFIC  WHOLE SOLVED PRES PAR-
o SAM oo\ FIELD TEMPER OXYGEN,  (PER SURE  ICE ENCY  TEMPER
LAKE PLING DUCT- (STAND ATURE DS CENT (MM THOK  (SECCH  ATURE
DATE TIME  MAX DEPTH  ANCE ARD WATER  SOLVED SATUR O NESS D SK) AR
NETERS (M (U WNTS) (DEGQ (MIL) ATIQN HO NETERS (IN  (DEG Q
(85310) (00098) (00095) (00400) (00010) (00300) (00301) (00025) (82131) (00077) (00020)
ocT
10. . . 1405 2.6 .00 1200 8.4 6.4 11. 4 98 723 .- 9. 00 15.0
10. .. 1406 -- .50 1200 8.4 6.4 11. 4 -- -- -- -- --
10. ... 1407 -- 1.1 1200 8.4 6.4 11. 4 -- -- .- -- --
10. ... 1408 -- 1.5 1200 8.4 6.4 11.3 -- -- .- -- --
10. ... 1409 .- 2.0 1200 8.4 6.4 11.3 -- -- .- -- --
10. . . 1410 .- 2.6 1200 8.4 6.4 11.2 -- .- .- .- --
FEB
12. .. 1400 2.9 .80 1740 7.2 1 10. 1 73 731 80  19.0 -10.0
12. .. 1401 -- 1.2 1730 7.3 2 10.0 -- -- -- -- --
12. .. 1402 -- 1.7 1730 7.3 4 9.8 -- -- .- -- --
12. .. 1403 .- 2.2 1720 7.2 1.1 9.2 -- -- .- -- --
12. .. 1404 .- 2.9 1720 7.3 1.5 3.4 -- .- .- .- --
MAY
09. .. 1105 3.1 .00 812 8.7 12.1 10.6 105 716 -- 25.0 21.5
09. .. 1106 -- 2.0 824 8.7 1.1 11.1 -- -- .- -- --
09. .. 1107 -- 3.1 824 8.7 11.0 11.2 -- -- .- -- --
Ju
18. .. 0935 3.1 .00 906 8.7 24.0 8.7 110 719 .- 71.0 26.0
18. .. 0936 .- .50 906 8.7 24.0 8.7 -- -- .- -- --
18. .. 0937 -- 1.0 907 8.7 24.0 8.6 -- -- -- -- --
18. .. 0938 -- 1.5 907 8.7 24.0 8.6 -- -- .- -- --
18. .. 0939 -- 2.0 906 8.7 23.9 8.5 -- -- .- -- --
18. .. 0940 .- 2.5 907 8.7 23.8 8.1 -- -- .- -- --
18. .. 0941 .- 3.1 910 8.5 22.5 8.5 -- .- .- .- --
WND
SPEED
(M LES
DATE PER
HOUR)
(00035)
ocT
10. . 7.0
10.. --
10.. --
10.. --
10. . --
10. . --
FEB
12.. 6.0
12.. --
12.. --
12.. --
12.. --
MAY
09. . <5.0
09. . --
09. . --
JWL
18. . 7.0
18.. --
18.. --
18.. --
18.. --
18.. --
18.. --

E Estinated val ue
e Required equipnment not functional/avail able
w Sanpl e di scarded: warm when recei ved



76 RED R VER OF THE NORTH BASI N
05056270 BI G COULEE BELON CHURCHS FERRY, ND

LOCATI ON. - - Lat  48°15' 33", long 99°12' 00", in NEY ,SEY , sec.12, T. 155 N, R 67 W, Benson County, Hydrologic Unit 09020201, on
downstream side of bridge 1 m south of Churchs Ferry.

DRAI NAGE AREA -- 1,260 ni?, approxi matel y, of which about 140 m 2is probably noncontributing, drainage area reduced from
approxi mately 2,510 mi2 with the conpletion of Channel A in March 1979.

WATER- DI SCHARGE RECCRDS
PERI CD OF RECCRD. --March 1998 to current year.

M scel | aneous di scharge neasurenents for Big Coul ee bel ow Churchs Ferry

Dat e Di schar ge
Cct ober 3, 2000 0
March 29, 2001 0
April 14, 2001 1,100
April 19, 2001 1, 350
May 1, 2001 1668
June 21, 2001 66. 7
August 13, 2001 0
Sept enber 13, 2001 0

'Wnd ai ded



RED R VER OF THE NORTH BASI N

05056270 BI G COULEE BELON CHURCHS FERRY, ND

WATER QUALI TY RECCRDS

PER (D CF RECCRD. --Water years 1958, 1961-99, 2001.
WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DATE

DATE

TIME

1140
1410

1420
1215

M)
(00925)

78.0

DS  BARD  OXYGEN PH PH SPE-
CHARGE, METRC DS WATER WATER CFIC  SPE HARD-
| NST. PRES-  SOLVED WOLE ~ WHOLE aN aFC NESS
QI C SURE  (PER  OXYGEN, FIELD LAB DUICT- OON  TEMPER TEMPER  TOTAL
FEET (WM CENT DS (STAND (STAND  ANCE DUCT-  ATURE  ATLRE  (MIL
PER CF SATUR  SCLVED = ARD ARD LAB ANCE AR VATER AS
SECOND  HO ATIQN  (MIL) WNTS UWNTS) (U (USQV) (DEGCQ (DEGCQ  CACB)
(00061) (00025) (00301) (00300) (00400) (00403) (90095) (00095) (00020) (00010) (00900)
1100 722 83 10. 1 7.3 7.8 1500 1640 8.0 4.5 650
1350 -- -- .- - .- -- 882 14.5 4.0 --
668 -- -- -- -- -- -- 843 16.5 12.0 --
67 -- -- -- -- -- -- 874 22.5 17.5 --
ANC SOLIDS,  SCLI DS,
POTAS  SCDI UM UNFLTRD CHO  FLUWO SOLIDS, RESIDE SWM CF
Sl UM AD- SCDI WM TIT 45 RDE RIDE, SUFATE DS AT 180 OONSTI-
DS SORP- DS LAB DS DS DS SOLVED DEG C TUENTS,
SOLVED TION SOLVED (MJL SAVED SOLVED SOVED (TONS DS DS
(MJL RATIO (MSL SODIUM  AS (ML (MEL (MIL PER SOLVED  SCLVED
AS K) AS NA) PERCENT CACB) ASC) ASF ASSOY) DAY) (MIL) (MIL)
(00935) (00931) (00930) (00932) (90410) (00940) (00950) (00945) (70302) (70300) (70301)
21.0 2 98.0 24 325 63.0 ) 420 3300 1110 1010
MANGA- MLYB- SELE-  STRON
I RON, LEAD, LITHUM NESE MRORY DENM N UM TIUM
DS DS DS DS DS DS DS DS
SOLVED SOLVED SOLVED SOLVED SCLVED SOLVED SOLVED — SOLVED
DATE (WL (WL (uL (UL (u@L (UL (WL (UdL
ASFE) ASPB) ASLI) ASM) ASHY ASM) ASSE AS SR
(01046) (01049) (01130) (01056) (71890) (01060) (01145) (01080)
APR
14. .. 80 2.00 100 940 .10 3.0 3.0 540
19. .. -- - -- -- - - - --
MAY
01. -- .- .- -- -- .- .- --
JUN

7

A
(00915)

130

(01000)

8.0



78 RED R VER OF THE NORTH BASI N
05056340 LI TTLE COULEE NEAR LEEDS, ND

LOCATI ON. - - Lat  48°14' 37", long 99°22' 23", in NEY ,NEY ,SEY , sec.15, T.155 N, R 68 W, Benson County, Hydrol ogic Lnit 09020201,
at bridge 3.5 mles southeast of Leeds.

DRAI NAGE AREA --320 ni2, of which about 150 m2 i s probably noncontributing.
WATER- DI SCHARGE RECCRDS

PER CD OF RECCRD. -- March 1998 to current year.

GACE. --Water-stage recorder. This station was noved upstream from 05056390 Little Coul ee near Brinsnmade due to rising water from
Devils Lake. Records may not be equivalent to prior |ocations due to change in drainage area. Datumof gage is 1,480 ft above
sea | evel, fromtopographic nmap.

REMARKS. - - Records fair except for period of estimated di scharge, which are poor.

EXTREMES FCR PER OD OF RECCRD. - - Maxi num observed di scharge, 269 ftds, Apr. 23, 1999, gage height, 66.30 ft; maxi num gage hei ght
observed 66.41 ft, Apr. 13, 16, 18 and 19, 1999; no flow for several days in 2000 and 2001.

EXTREMES FOR CURRENT YEAR - - Maxi mum recor ded di scharge, 171 ft3's, Apr. 20, gage height, 65.52 ft; maxi num gage hei ght, 65.54
ft, Apr. 14 (observed, may have been hi gher during period of no record, Mar. 30 to Apr. 18); no flow for nany days.

DI SCHARGE, COUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DALY MEAN VALUES

DAY act NOV DEC JAN FEB MAR APR MAY JWN Ju AUG SEP
1 e. 00 e. 00 147 49 27 2.9 .00
2 e. 00 e. 14 140 43 27 1.9 .00
3 e. 00 e.27 132 39 26 1.7 .00
4 e. 00 e.51 125 37 25 1.3 .00
5 e.00 el.0 117 34 22 1.4 .00
6 e.00 €20 123 33 22 1.0 .00
7 e.00 e3.6 122 36 20 .62 .00
8 e.00 €6.7 114 36 18 .75 .00
9 e.00 el3 109 34 15 86 00
10 e.00 e24 104 35 12 29 00
11 e.00 e48 98 44 9.4 17 .00
12 e.00 €94 94 41 9.0 13 .00
13 e.00 el20 85 47 8.3 05 .00
14 e.00 el40 83 44 7.7 01 .00
15 e.00 el48 81 43 6.9 00 .00
16 e.00 el55 75 37 9.0 00 00
17 e.00 el59 75 33 10 00 00
18 e.00 el60 69 35 9.1 00 00
19 e.00 163 66 34 8.0 00 00
20 e.00 165 67 32 7.2 00 00
21 e.00 163 66 31 7.1 00 00
22 e.00 161 63 31 7.0 00 00
23 e.00 160 57 32 6.8 00 00
24 e.00 159 50 32 5.1 00 00
25 e.00 158 51 32 3.9 00 00
26 e.00 157 50 31 3.2 00 00
27 e.00 154 50 30 4.1 00 00
28 e.00 152 50 29 3.9 00 00
29 e.00 151 47 29 3.3 00 00
30 e.00 149 48 28 3.1 00 00
31 e. 00 49 2.9 .00

TOTAL - - - --- - 0.00 2967.22 2607 1071 349.0  13.08 0. 00

MEAN . 000 98.9 84.1 35.7 11. 3 42 . 000

MAX .00 165 147 49 27 2.9 .00

MN .00 .00 47 28 2.9 00 .00

ACFT .00 5890 5170 2120 692 26 00

STATI STICS OF MONTHLY MEAN DATA FCR WATER YEARS 1998 - 2001, BY WATER YEAR (W)

MEAN 8.39 120 87.4 40. 6 14.0 1.81 1.19
MAX 24.8 217 207 110 28.2 6.51 4.77
(W) --- --- --- --- --- 1998 1999 1999 1999 1999 1999 1999
M N --- --- --- . 000 .15 . 041 . 040 2.18 . 005 . 000
(W) --- --- --- --- --- 2001 2000 2000 2000 2000 1998 1998
SUMVARY STATI STI CS WATER YEARS 1998 - 2001

H GHEST DALY MEAN 267 Apr 23 1999

LONEST DAILY MEAN .00 Jul 31 1998

ANNUAL SEVEN- DAY M N MM .00 Aug 6 1998

MAXI MUM PEAK FLOW a 269 Apr 23 1999

MAXI MM PEAK STAGE 66. 41 Apr 13 1999

10 PERCENT EXCEEDS 155

50 PERCENT EXCEEDS 2.0

90 PERCENT EXCEEDS .00

e Estimated

a bserved gage height, 66.30 ft



RED R VER OF THE NORTH BASI N
05056340 LI TTLE COLEE NEAR LEEDS, ND--Conti nued
WATER- QUALI TY RECCRDS

PER CD CF RECCRD. --Water 1998 to current year.
WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DS PH PH SPE-
CHARGE, WATER WATER OFIC  SPE HARD- MAGNE-  POTAS  SCDI UM
I NST. WHOLE  WHOLE aN dFIC NESS CALOW  SIUM SIUM AD-
OBIC FIED LAB DUCT- CON  TEMPER TEMPERS TOAL DS DS DS  SORP-
FEET (STAND- (STAND-  ANCE DUCT-  ATURE ATURE (MJL SOLVED SOVED SOLVED TION
DATE TIME PER ARD ARD LAB ANCE AR WATER AS (MYL (ML (MIL  RATIO
SECOND WNITS) UWNTS) (USQM) (USQV) (DEGQ (DEGC) CAOB) ASCA ASMY ASK)
(00061) (00400) (00403) (90095) (00095) (00020) (00010) (00900) (00915) (00925) (00935) (00931)
APR
14. . 0915 140 6.8 6.9 620 683 4.5 3.0 200 39.0 24.0 12.0 2
19. . 0830 162 -- -- -- 678 11.5 4.0 -- .- -- -- --
MAY
01. 1220 146 -- -- .- 804 18.5 15.0 -- .- .- -- --
JWN
21. 1040 31 -- -- .- 916 19.5 18.0 .- .- - -- .-
AG
02. 0950 2.2 8.4 8.1 1010 973 23.0 20.5 330 61.0 44.0 20.0 2
ANC SOLIDS,  SOLIDS,
UNLTRD CHO  FLUO SOLIDS, RESIDUE SUM OF
SaDl WM TIT 4.5 RDE RDE SUFATE DS AT 180 COONSTI- ARSENC | RON LEAD, LITH UM
DS LAB S DS DS SOLVED DEG C TUENTS, DS DS DS DS
SOLVED (ML  SOLVED SOLVED SOLVED (TONS DS DS  SOLVED SOLVED SOLVED SOLVED
DATE (MJL SOOI  AS (ML (MEL  (MIL PER SOLVED SOLVED (UFL  (UdL  (udL  (UdL
AS NA) PERCENT CACB) ASCL) ASF ASSHM) DAY) (MIL) (MIL) ASAS) ASFE) ASPB AS LI
(00930) (00932) (90410) (00940) (00950) (00945) (70302) (70300) (70301) (01000) (01046) (01049) (01130)
APR
14. .. 51.0 34 144 26.0 1 150 160 422 389 4.0 180 2.00 100
19. .. .- .- -- -- .- .- -- -- -- .- -- -- .-
(V'\%
o1.. .- .- -- -- .- -- -- -- .- .- - -- .-
JWN
AUG
02.. 85.0 34 268 20.0 1 260 4.20 707 651 8.0 30 2.00 100
MANGA- MLYB- SELE-  STROM
NESE, DENM N WM TI UM
DS DS DS DS DS
SOLVED SOLVED SOLVED SOLVED  SCLVED
DATE (LWL (WL (uL  (udL  (uFL
ASM) ASHY) ASM) ASSE) ASSR
(01056) (71890) (01060) (01145) (01080)
APR
14. .. 180 .10 2.0 3.0 170
19. .. .- - .- .- .-
NAY
o1.. -- .- -- -- --
JWN
21.. -- .- -- -- --
AUG
02.. 160 <. 10 2.0 3.0 320

79



80 RED R VER OF THE NORTH BASI N
05056410 CHANNEL A NEAR PENN, ND

LOCATI ON. - - Lat  48°10' 00", long 98°58' 47", in SEY ,SW/ ,SW/ , sec.11, T.154 N, R 65 W, Ramsey County, Hydrol ogic Lnit 09020201,
on right bank 200 ft upstreamfromU S. Hghway 2, 9 nmi northwest of Devils Lake, and 7 ni southeast of Penn.

DRAI NAGE AREA --930 mi 2, approxi mately, of which about 140 m 2is probably noncontributing. Drainage area reduced from
approximately 2,510 mi2 with the conpletion of Channel A in March 1979.

WATER- DI SCHARGE RECCRDS

PER CD OF RECCRD. --\Water year 1983 to current year.

M scel | aneous di scharge neasurenents for Channel A near Penn

Dat e Di schar ge
February 26, 2001 0
April 15, 2001 277
April 19, 2001 921
May 1, 2001 1955
June 22, 2001 0
August 13, 2001 2-189
Sept enber 12, 2001 0
Wnd ai ded

Reverse flow



PER CD CF RECCRD. --Water years 1984-99, 2001.

DATE TIME
APR
15. .. 1240
19. .. 1055
MAY
ol... 1620
AG
13. .. 1305
SOl WM
DS
SOLVED
DATE (M3 L
AS NA
(00930)
APR
15. .. 61.0
19. .. .-
MAY
01. --
AG
13.. --

D S PH PH
CHARGE, WATER WATER
I NST. WHCLE WHOLE
aBl C FI ELD LAB
FEET (STAND- (STAND-
PER ARD

SECOND  UNITS)

(00061) (00400) (00403)
277 7.3 7.4
921 .- .-
955 -- --
189 -- --

ANC
UNFLTRD  CHLO
TIT 4.5 RDE
LAB DS
(MJL  SCLVED
SO AS (M3 L

PERCENT CAC(B) AS CL

(00932) (90410) (00940)
31 187 42.0

DATE
APR
15. .
19. .
MAY
01.
AG

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

ARD
N TS)

RED R VER OF THE NORTH BASI N

WATER QUALI TY RECCRDS

SPE-
dFC
aon
DUCT-
ANCE
LAB
(us'av
(90095)

813

(00950)

SPE-
aFc
o
DUCT-
ANCE

(U av

(00095)

896
617
681
857

SULFATE

(00945)

190

DS
SOLVED
(ugL

AS HG
(71890)

.10

TEMPER-  TEMPER-
ATURE  ATURE
AR VWATER
(DEG O (DEG Q
(00020) (00010)

-3.5 1.0
16.0 3.5
21.5 14.0
28.5 23.5
SQLI BS,

SOLIDS, RESI DUE
DS AT 180
SOLVED DEG C
(TONS DS

PER SOLVED
DAY) (MI L)
(70302) (70300)

413 552
MOLYB- SELE-
DENUM N UV

DS D S

SOLVED  SCLVED
(WL (ugL

AS M)  AS SP)
(01060) (01145)

2.0 3.0

05056410 CHANNEL A NEAR PENN, ND-- Conti nued

HARD-
NESS
TOTAL
(M3 L

AS
CACCB)
(00900)

270

(70301)

509

AS SR
(01080)

230

CALCG WM

( 009153

51.0

(01000)

6.0

MAGNE-
Sl UM
DS

SCLVED

(M5 L

AS

M3
(00925)

34.0

| RON,
DS
SOLVED
(ugL
AS FE)
(01046)

210

POTAS-
SIuM
DS

SOLVED

(M3 L

AS K)

(00935)

18.0

(01049)

2.00

81

SOl UM
AD-
SORP-
TION
RATI O

(00931)

(011303

100



82 RED R VER OF THE NCRTH BASI N
05056500 DEVILS LAKE NEAR DEVILS LAKE, ND
LOCATI ON. - - Lat 48°04' 00", |ong 98°56' 07", in SW‘/4 sec.18, T.153 N, R 64 W, Ransey County, Hydrol ogic Unit 09020201, at
Lakewood on east bank of Creel Bay, and 4.5 m sout hwest of C|ty of Devils Lake. O eel Bay, which is 0.5 m wide, is an arm
of Devils Lake, and extends 2 m to the north of the |ake.
DRAI NAGE AREA - -3, 130 ni 2, approxi matel y, of which about 1,000 m 2is probabl y noncontri buti ng.
GAGE- HEl GHT RECCRDS

PER CD OF RECCRD. -- 1867, 1879, 1883, 1887, 1890, 1896 (one gage hei ght for each year), 1901-63 (fragnentary), 1964 to current
year.

REVI SED RECORDS. - - WP 1913: Drai nage ar ea.

CGACE. --Water-stage recorder. Datumof gage is 1,400.00 ft above sea level. June 23, 1950, to June 6, 1963, nonrecording gage at
present site and datum See WBP 1913 for history of changes prior to June 23, 1950. Prior to Cctober 1979 only nont hend
el evations were published.

REMARKS. - - El evation at gage frequently affected by wind.

EXTREMES FCR PER GD OF RECCRD. - - Maxi num el evation, 1,448.33 ft, July 21, 2001, affected by w nd, present datum m ni num
observed, 1,400.87 ft, Cct. 24, 1940.

EXTREMES QUTS| DE PERI CD OF RECCRD. --The | ake level was at an el evation of about 1,441 ft around 1830 and | ower thereafter.
Ref erence is Geol ogi cal Survey nonograph, volume XXV, the dacial Hstory of Lake Agassiz by Warren Upham

EXTREMES FCR CURRENT YEAR - - Maxi numdaily mean el evation, 1,448.01 ft, July 22 and Aug. 9, affected by wi nd; nmininmmdaily mean
1,445.83 ft, Cct. 10 and 11, affected by w nd.

GAGE HEI GHT, FEET, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DALY MEAN VALUES

2
g
&
B

JAN FEB VAR APR MAY JUN JUL AUG SEP

45. 95 45. 92 46. 04 46. 07 46. 06 46. 09 46. 14 47.32 47. 67 47.92 48. 00 47.61
45. 96 46. 05 46. 05 46. 07 46. 06 46. 09 46. 13 47.34 47.67 47.91 47.97 47.61
45. 98 46. 02 46. 07 46. 07 46. 07 46. 09 46. 14 47.37 47.64 47.91 47. 96 47.57
45. 90 45. 97 46. 08 46. 07 46. 07 46. 09 46. 17 47. 40 47. 63 47.89 47. 95 47.55
.95 --- 46. 06 46. 07 46. 09 46. 19 47. 42 47.61 47. 86 47.96 47.53

45,91 46.01 46. 06 46. 06 46. 07 46. 09 46. 20 47.53 47. 62 47. 87 47.94 47.55
45. 89 46. 16 46. 05 46. 06 46. 07 46. 09 46. 24 47.59 47.64 47. 86 47.93 47.52
45. 88 46. 15 46. 04 46. 06 46. 07 46. 09 46. 25 47.58 47.64 47. 85 47. 96 47.51
45, 87 46. 10 46. 06 46. 06 46. 07 46. 09 46. 27 47.59 47. 64 47.84 48.01 47.50
10 45. 85 46. 09 46. 04 46. 06 46. 07 46. 09 46. 29 47.61 47. 65 47. 82 47. 96 ---

©CO~NO TOAWNPE
N
o
©
a1
N
(42}

11 45, 83 46. 08 46. 05 46. 06 46. 08 46. 09 46. 32 47. 62 47. 68 47. 80 47.94 ---
12 45. 83 46. 10 --- 46. 06 46. 08 46. 09 46. 35 47. 64 47.67 47.79 47.93 ---
13 45. 84 46. 10 --- 46. 07 46. 08 46. 10 46. 39 47.64 47.76 47.79 47.91 47. 42
14 45. 95 46. 08 46. 05 46. 07 46. 07 46. 10 46. 45 47. 65 47.81 47. 82 47.90 47.39
15 45. 93 46. 08 46. 05 46. 07 46. 08 46. 09 46.51 47.68 47. 87 47. 82 47.90 47.39

16 45. 92 46. 08 46. 05 46. 07 46. 06 46. 09 46.55 47.69 47. 82 47. 84 47.87 47.38
17 45. 92 46. 06 46. 03 46. 07 46. 06 46. 08 46. 58 47.72 47.81 47. 86 47.86 47. 36
18 45,92 46. 08 46. 04 46. 08 46. 07 46. 09 46. 63 47.71 47.87 47.85 47.84 47.35
19 45,92 46. 08 46. 03 46. 07 46. 07 46. 09 46. 67 47.71 47.93 47.85 47.82 47.33
20 45,91 46. 07 46. 04 46. 07 46. 06 46. 10 46. 76 47.74 47.93 47.87 47.80 47.35

21 45. 86 46. 06 46. 03 46. 07 46. 07 46. 10 46. 82 47.74 47.94 47. 98 47. 80 47.32
22 45. 89 46. 07 46. 03 46. 07 46. 07 46. 11 46. 86 47.69 47.93 48.01 47.78 47.29
23 45, 87 46. 06 46. 03 46. 06 46. 07 46. 11 46.91 47.70 47.92 48. 00 47.77 47.29
24 45, 87 46. 07 46. 03 46. 06 46. 09 46. 11 46. 96 47. 68 47.92 47.95 47.77 47. 26
25 45. 87 46. 06 46. 03 46. 07 46. 09 46. 11 47.01 47.68 47.95 47.91 a7. 77 47. 24

26 45. 92 46. 05 46. 02 46. 07 46. 09 46. 10 47. 06 47.68 47.94 47. 89 47.76 47.22
27 45. 90 46. 05 46. 02 46. 06 46. 09 46. 10 47.10 47.67 47.93 47.93 47.73 47.21
28 45, 88 46. 05 46. 07 46. 06 46. 09 46. 11 47.14 47. 67 47.96 47.93 47.71 47.18

29 45. 90 46. 04 46. 07 46. 06 --- 46. 11 47.22 47.65 47. 97 47.92 47.72 47.18
30 45. 92 46. 04 46. 07 46. 06 . 46. 13 47.25 47. 66 47.94 47.93 47. 66 47.17
31 45.91 --- 46. 07 46. 07 46. 14 --- 47. 66 --- 47.97 47. 62

MEAN 45. 90 46. 06 46. 05 46. 07 46. 07 46. 10 46. 59 47.61 47. 80 47.89 47.85 47.38
MAX 45. 98 46. 16 46. 08 46. 08 46. 09 46. 14 47.25 47.74 47. 97 48.01 48.01 47.61
M N 45. 83 45. 92 46. 02 46. 06 46. 06 46. 08 46. 13 47.32 47.61 47.79 47. 62 47.17



RED R VER OF THE NORTH BASI N 83
05056636 DEVILS LAKE QUTLET TO STUWP LAKE NEAR LAKOTA, ND

LOCATI ON. - - Lat  47°57' 29", long 98°29' 00", in NEY ,SEY ,NEY 4, sec.29, T.152 N, R 61 W, Nelson County, Hydrologic Lnit 09020201,
on right bank, 3 m upstreamof Stunp Lake.

DRAI NAGE AREA. - - Not det er mi ned.

WATER DI SCHARGE RECORDS
PER CD OF RECCRD. --May 1999 to current year.
GACE. --Water stage recorder. Prior to Cct.

Dat um of gage is 1,400.00 ft above sea | evel. 1, 1999, at datum 37.73 ft higher.

REMARKS. - - Records fair except those for estinmated daily di scharges, which are poor.
after which daily discharges include flows fromDevils Lake.

Di scharge fromlocal drainage only until My

DI SCHARGE, COUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DAI LY MEAN VALUES

DAY acT NOvV DEC JAN FEB MAR APR MAY JWN JuL AUG SEP
1 .00 1.6 .00 .00 e. 00 e. 00 4.8 2.5 23 24 36 25
2 .00 2.6 .00 .00 e. 00 e. 00 5.3 2.4 23 24 32 25
3 .00 1.8 .00 .00 e. 00 e. 00 5.4 2.0 22 24 31 24
4 .00 1.2 .00 .00 e. 00 e. 00 5.7 1.7 22 24 30 24
5 .00 1.1 .00 .00 e. 00 e. 00 8.0 1.6 21 23 30 23
6 .00 3.1 .00 .00 e. 00 e. 00 11 2.5 21 20 29 e23
7 .00 6.3 .00 .00 e. 00 e. 00 13 3.3 22 25 29 e24
8 .00 2.3 .00 .00 e. 00 e. 00 13 3.2 21 24 31 e23
9 .00 1.6 .00 .00 e. 00 e. 00 11 3.1 20 24 32 e22
10 .00 1.6 .00 .00 e. 00 e. 00 10 3.4 19 23 31 e20
11 .00 1.7 .00 .00 e. 00 e. 00 9.2 3.7 20 23 31 20
12 .00 1.9 .00 .00 e. 00 e. 00 8.2 4.1 19 22 31 19
13 .00 2.2 .00 .00 e. 00 e. 00 7.6 4.5 22 22 31 19
14 .21 1.4 .00 .00 e. 00 e. 00 7.4 4.0 23 25 31 18
15 33 1.3 .00 .00 e. 00 e. 00 6.2 5.0 25 24 31 18
16 .06 el.2 .00 .00 e. 00 e. 00 5.7 7.0 23 25 30 18
17 .03 el.2 .00 .00 e. 00 e. 02 5.4 8.2 23 25 30 17
18 .00 el.2 .00 .00 e. 00 e. 03 4.9 8.4 26 25 29 17
19 .00 el.2 .00 .00 e. 00 e. 13 4.6 9.2 27 25 29 17
20 .00 el. 1 .00 .00 e. 00 e 31 4.7 11 26 25 29 18
21 .00 el.1 .00 .00 e. 00 e. 90 4.6 13 26 29 29 18
22 .00 el.1 .00 .00 e. 00 e2.7 4.3 12 25 28 28 18
23 .00 el.0 .00 .00 e. 00 e3.8 4.1 9.3 26 27 27 17
24 .00 e. 82 .00 .00 e. 00 e4.6 3.9 15 26 27 27 17
25 .06 e. 41 .00 .00 e. 00 e5. 4 3.6 16 27 27 28 16
26 3.3 e. 22 .00 .00 e. 00 €6.3 3.4 17 27 27 26 16
27 1.3 e. 04 .00 .00 e. 00 e6.9 3.1 20 25 34 26 15
28 .40 00 .00 .00 e. 00 e7.9 2.7 21 25 31 25 15
29 1.1 .00 .00 .00 --- e7.0 2.7 21 25 29 26 15
30 1.1 .00 .00 .00 --- €6.5 2.7 22 24 29 26 14
31 .84 --- .00 .00 --- e5.9 --- 22 --- 39 25 ---
TOTAL 8.73 42.29 0.00 0. 00 0. 00 58. 39 186. 2 279.1 704 803 906 575
MEAN .28 1.41 000 000 . 000 1.88 6.21 9.00 23.5 25.9 29.2 19.2
NAX 3.3 6.3 .00 .00 .00 7.9 13 22 27 39 36 25
M N .00 .00 .00 .00 .00 .00 2.7 1.6 19 20 25 14
AC FT 17 84 .00 .00 .00 116 369 554 1400 1590 1800 1140
STATI STICS CGF MONTHLY MEAN DATA FCR WATER YEARS 2000 - 2001, BY WATER YEAR (W)
MEAN .28 1.41 . 000 . 000 . 000 1.88 6.21 9.00 23.5 25.9 29.2 19.2
VAX .28 1.41 . 000 . 000 . 000 1.88 6.21 9. 00 23.5 25.9 29.2 19.2
() 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001
M N .28 1.41 . 000 . 000 . 000 1.88 6.21 9. 00 23.5 25.9 29.2 19.2
(W) 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001
SUMVARY STATI STI CS FOR 2000 CALENDAR YEAR FCR 2001 WATER YEAR WATER YEARS 2000 - 2001
ANNUAL TOTAL 3562. 71
ANNUAL MEAN 9.76 9.76
H GHEST ANNUAL MEAN 9.76 2001
LONEST ANNUAL MEAN 9.76 2001
H GHEST DALY MEAN 6.3 Nov 7 39 Jul 31 39 Jul 31 2001
LONEST DAILY MEAN .00 Feb 23 .00 Gt 1 .00 Gt 1 1999
ANNUAL SEVEN- DAY M Nl MUM .00 Cct 1 .00 Gt 1 .00 Cct 1 1999
MAXI MM PEAK FLONV a 51 Jul 31 a 51 Jul 31 2001
MAXI MUM PEAK STAGE b 40.44 Mar 21 b 40. 44 Mar 21 2001
ANNUAL RUNCFF (AG FT) 7070 7070
10 PERCENT EXCEEDS 1.7 27 26
50 PERCENT EXCEEDS .00 3.2 1.8
90 PERCENT EXCEEDS .00 .00 .00

a (Gage height,

40.07 ft

b Backwater fromice

e Estimted



84 RED R VER CF THE NCRTH BASI N
05056636 DEVILS LAKE QUTLET TO STUW LAKE NEAR LAKOTA, ND
WATER QUALI TY RECCRDS
PER CD OF RECCRD. --\Water year 1999 to current year.
WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DS
CHARGE, SPE-
I NST. aFcC

OBIC CON  TEMPER  TEMPER
FEET DUCT- ATURE  ATURE

DATE TIME PER ANCE AR VATER
SECOND (US/QV) (DEG Q) (DEG O

(00061) (00095) (00020) (00010)

MAR

22. .. 1315 2.8 418 -3.0 1.0
APR

20. .. 1515 4.7 1090 11.0 11.0
MAY

08... 1410 3.0 1930 15.5 12.5

24. .. 1330 16 2290 -- 12.5
JWN

14. .. 1340 22 3950 14.0 16.5
AUG

03... 1210 31 5310 31.0 26.0
SEP

10. .. 1120 21 6230 16.5 15.0



RED R VER OF THE NORTH BASI N
05056665 EASTERN STUW LAKE NEAR LAKOTA, ND

LOCATI ON. -- Lat 47°52' 07", |ong 98°21' 27", in SW/ 4SE1/ 4I\E1/4 sec.29, T.151 N, R 60 W, Nelson County, Hydrologic Unit 09020201,
on north shore, in southwest corner of Menorial Park.

DRAI NAGE AREA. - - Not det er mi ned.
GAGE- HEIl GHT RECCRDS
PER CD COF RECCRD. --June 1999 to current year.
GACGE. --Water-stage recorder. Datumof gage is 1,400 ft above sea |evel.
REMARKS. - - Gage heights are frequently affected by wi nd.
EXTREMES FCR CURRENT YEAR - - Maxi num gage height, 12.32 ft, Aug. 8; mninumgage height, 9.16 ft, Cct. 21.

GAGE HEl GHT, FEET, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DALY MEAN VALUES

DAY act NOvV DEC JAN FEB MAR APR MAY JWN JuL AUG SEP
1 9. 36 9. 36 9.61 9.71 9.78 9.97 10. 09 11. 09 11.33 11.78 12.11 12.00

2 9. 36 9.44 9.61 9.72 --- 9.97 10. 10 11.10 11.32 11. 77 12.11 12. 02

3 9.37 9. 42 9.61 9.72 --- 9.97 10.13 11.09 11.31 11.78 12.11 11.99

4 9.31 9.39 9. 62 9.73 --- 9.97 10.17 11.09 11.30 11.77 12.11 11.97

5 9.33 9.39 9.61 9.72 --- 9.97 10.21 11.08 11. 29 11.75 12.14 11. 96

6 9. 30 9.44 9. 62 9.74 --- 9.97 10. 26 11.16 11.31 11. 77 12. 14 11. 96

7 9.27 9. 58 9. 62 9.74 --- 9.97 10. 34 11. 22 11. 36 11. 77 12.13 11. 97

8 9.25 9.58 9. 62 9.74 --- 9.97 10. 40 11.22 11.37 11.77 12.19 11.94

9 9.22 9. 56 9. 63 9.74 --- 9.97 10. 45 11.22 11.36 11.77 12.23 11.94
10 9.22 9.55 9. 63 9.74 --- 9.97 10.51 11.23 11.38 11.76 12.17 11.92
11 9. 20 9.55 9.63 9.74 --- 9.97 10. 57 11. 22 11. 40 11.74 12.16 11.91
12 9.20 9.58 9. 62 9.75 --- 9.97 10. 62 11. 21 11. 40 11.73 12. 16 11.90
13 9.22 9. 60 9. 62 9.75 --- 9.98 10. 67 11.21 11. 45 11.72 12.14 ---
14 9.30 9.58 9. 62 9.76 --- 9.98 10.72 11.22 11. 48 11.75 12.13 ---
15 9.29 9.59 9. 63 9.76 --- 9.98 10.77 11.25 11.54 11.75 12.17 ---
16 9.29 9. 59 9. 64 9.75 --- 9. 98 10. 79 11. 25 11.51 11.76 12. 14 ---
17 9.29 9. 58 9. 64 9.76 --- 9. 98 10. 81 11. 27 11. 50 11. 77 12. 14 11.87
18 9.28 9.58 9.64 9.76 --- 9.98 10. 83 11. 26 11.56 11.77 12.12 11. 86
19 9.29 9. 66 9. 64 9.75 --- 9. 99 10. 86 11.27 11. 66 11.77 12.10 11.85
20 9.28 9. 60 9.64 9.76 --- 10. 00 10. 89 11.31 11. 67 11. 77 12. 09 11.91
21 9.23 9. 59 9.65 9.76 --- 10.01 10. 92 11. 35 11.70 11. 88 12.09 11.92
22 9.25 9.59 9. 65 9.77 --- 10. 02 10. 93 11.35 11.70 11. 90 12. 09 11.91
23 9.24 9. 60 9. 65 9.76 --- 10. 04 10. 95 11.29 11.71 11.93 12.07 11.90
24 9.24 9. 60 9. 65 9.76 --- 10. 04 10. 96 11. 26 11.72 11.89 12. 06 11.88
25 9.25 9. 60 9. 65 9.76 --- 10. 04 10. 97 11.28 11.74 11.87 12.10 11.87
26 9.32 9. 60 9.65 9.77 9. 96 10. 04 10. 99 11. 27 11. 77 11. 84 12.09 11. 86
27 9.32 9.61 9. 66 9.77 9. 96 10. 04 11.01 11. 28 11.76 11.92 12.09 11. 86
28 9.28 9.61 9.70 9.77 9. 96 10. 04 11.00 11.29 11.77 12.00 12. 06 11.85
29 9.31 9.61 9.70 9.77 --- 10. 05 11.03 11.28 11.80 11.99 12. 06 11. 84
30 9.34 9.61 9.71 9.77 --- 10. 06 11.07 11.29 11.80 12.00 12. 05 11.85
31 9.34 --- 9.70 9.79 SR 10. 09 --- 11. 30 SR 12. 05 12. 02 ==
MEAN 9.28 9.55 9. 64 9.75 9.91 10. 00 10. 67 11. 23 11.53 11. 82 12.12 11.91
NAX 9.37 9. 66 9.71 9.79 9. 96 10. 09 11.07 11.35 11.80 12.05 12.23 12.02
M N 9.20 9.36 9.61 9.71 9.78 9.97 10. 09 11.08 11.29 11.72 12.02 11.84



86 RED R VER OF THE NORTH BASI N
05056665 EASTERN STUW LAKE NEAR LAKCOTA, ND-- Conti nued
WATER- QUALI TY RECCRDS
PER CD COF RECCRD. --1958-79, 1993 to present.
WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DEPTH  DEPTH SPE- PH ANC
TOTCP TOBO- QFIC  WATER  HARD MAGNE- POTAS  SCDIUM UNFLTRD
F TOMCF N WAALE  NESS  CALOW  SIWM S AD- SCDI UM TIT 4.5
SAMPLE SAMPLE  DUCT- LAB TOAL DS DS DS SORP- DS LAB
INTER. INTER ANCE  (STAND (MJL SOLVED SOLVED SOLVED TION  SCLVED (ML
DATE TIME  VAL(IN VAL(IN LAB ARD AS (MJL (ML (MJL RATIO (MIL SCDILM  AS
METERS) METERS) (US/CM) UNTS) CACB) ASCA)  AS MY AS K AS NA) PERCENT  CACCB)
(82047) (82048) (90095) (00403) (00900) (00915) (00925) (00935) (00931) (00930) (00932) (90410)
ocT
11. .. 1540 .00 9.3 11700 8.6 2400 140 490 130 21 2300 66 376
FEB
13. .. 1315 .80 9.7 12500 7.8 2500 150 510 140 22 2500 67 381
MAY
10. . . 1415 .00 9.8 10800 8.5 2200 130 450 128 20 2100 66 373
Ju
17. .. 1255 .00 10.0 10900 8.2 2200 140 440 112 21 2200 68 376
NTRO NTRO NTRO NTRO NTRO PHCS- SQLI DS,
HO  FLWO GN AV &GN, GEN, GeN, GeN, N TRO PHORUS RES| DUE
R DE, RDE, SUFATE MNA+ AWNA NTRTE NTRATE NR+NCGB  GEN, NTRO ORTHQO PHOS AT 180
DS DS DS CRANC DS DS DS DS CRGNC GN DS  PHRUS DEG C
SOVED SOLVED SOLVED TOTAL  SOLVED SOLVED SOLVED SOLVED TOTAL  TOTAL  SOLVED  TOTAL DS
DATE (M¥L (ML (M¥L  (MIL (ML (ML (M¥L (ML (MIL (MIL (MIL (MJL  SCLVED
ASCL) ASF ASSO) ASN ASN ASN ASN ASN ASN ASN AS P AS P (MIL)
(00940) (00950) (00945) (00625) (00608) (00613) (00618) (00631) (00605) (00600) (00671) (00665) (70300)
oct
11. .. 910 1 5700 2.3 049 <. 006 -- E 038 2.3 .- .151 221 9930
FEB
13. .. 980 1 6100 2.7 . 380 . 008 . 098 . 106 2.4 2.8 .181 .246 10500
MAY
10. . . 750 1 5400 2.1 E027 . 007 -- E 026 -- -- . 089 .160 9270
Ju
17. .. 900 1 5400 —-w . 405 . 009 -- E 024 .- .- .224 —-w 9430
SOLIDS, CHORA CHCRB
SIMCF  PHYTO-  PHYTO MANGA- MLYB- SELE-  STRON
CQONSTI - PLANK-  PLANK- ARSENC | RON, LEAD, LITHUM NESE MEROURY DENOM N W TI UM
TUENTS,  TON TON DS DS DS DS DS DS DS DS DS

DS CHROMD  CHROVD SOLVED SCOLVED SCOLVED SCOLVED SOLVED SOLVED SCOLVED SCLVED  SCLVED

DATE SOLVED FLUROM FLUCRM (UFL  (UJL (UL (U@L (udL (UEL (uEL  (udL

(ML) (WL (UGL) ASAS) ASF AS PB)

(U3 L

) E) ASLI) ASM) ASHY) ASM) ASSE ASSR
(70301) (70953) (70954) (01000) (01046) (01049) (01130) (01056) (71890) (01060) (01145) (01080)

11... 9900 .8 <1 4.0 150 <1.00 770 170 <. 10 3.0 7.0
13... 10600 .2 <.1 13.0 100 6. 00 750 170 .10 3.0 <1.0
10... 9180 --r --r 22.0 170 2.00 570 40.0 <. 10 4.0 25.0
17... 9420 -- -- 23.0 80 2.00 570 370 .10 4.0 24.0

480
460
770
810



DATE

TI ME

1530
1531
1532
1533
1534
1535
1536

1300
1301
1302
1303
1304
1305
1306
1307
1308
1310

1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410

1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250

RED R VER OF THE NORTH BASI N

05056665 EASTERN STUW LAKE NEAR LAKCOTA, ND-- Conti nued

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DEPTH
o SAM
LAKE PLI NG
MAX. DEPTH
NETERS (M
(85310)  (00098)
9.3 .00
-- 1.5
-- 3.0
-- 4.5
-- 6.1
.- 7.5
.- 9.3
9.7 .80
-- 2.0
-- 3.0
.- 4.0
.- 5.0
-- 6.0
-- 7.0
-- 8.0
-- 9.0
.- 9.7
9.8 .00
-- 1.0
-- 2.0
-- 3.0
.- 4.0
.- 5.0
-- 6.0
-- 7.0
-- 8.0
-- 9.1
.- 9.8
-- .00
-- 1.0
-- 2.0
-- 3.0
.- 4.0
.- 5.1
-- 6.0
-- 7.0
-- 8.1
-- 9.0
.- 10.1

SPE-
aFic
oo\
DUCT-
ANCE

(usravy

(00095)

11600
11600
11600
11600
11600
11600
11600

12500
12500
12500
12500
12500
12500
12500
12500
12600
12600

11200
11200
11200
11200
11200
11200
11200
11200
11200
12400
12700

11000
11000
11000
11000
11000
11000
11100
11100
11100
11100
11200

PH
WATER
VHOLE
FI ELD

( STAND-

ARD
N TS)
(00400)

POEOOO000EEE 0EEEEOOUIEEE 000 0000000000000
NWWARNTTUNODODD WWODDDDODDD RRERENNNNNNE 00000000000

TEMPER
ATURE
WATER

(DEG 9

(00010)

. OOO000 ©OOVVWO®

: WHhOOORPEOO®PO N
DOOUIWONNRUIN ODWWWAUIO®DO®O FOUTFWWWWWN 00000 ©©©

OXYGEN,
DS
SOLVED
(M3 L)
(00300)

Loooooo

L. PROOONO®ROO 1000 W W Wwwww CorkPkRREL
AUIBRWOWAOND® OURWWWIARDNN OORBONNWWUIN  CIUIUTCTUIUTO

OXYGEN, BARC

DS METRI C
SOLVED PRES
(PER SURE

CENT (MM
SATUR o
ATION) HO)

(00301)  (00025)

93 723
87 734
129 725
133 717

TRANS-
PAR
I CE ENCY
TH K (SECCH
NESS Di SK)
NETERS (N
(82131) (00077)
.- 90.5
70 60.0
.- 48.0
.- 90.0

TEMPER
ATURE
AR
(DEG Q
(00020)

17.0

87
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RED R VER CF THE NCRTH BASI N
05056665 EASTERN STUMP LAKE NEAR LAKOTA, ND-- Cont i nued
WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

WND
SPEED
(M LES
DATE PER

HOR)
(00035)

E Estinated val ue
r Sanple ruined in preparation
w Sanpl e di scarded: warm when recei ved



RED R VER OF THE NORTH BASI N 89
05056670 WESTERN STUWP LAKE NEAR LAKOTA, ND

LOCATI ON. -- Lat 47°54' 48", |ong 98°23' 26", in SEY 4l\E1/ 4MN/4 sec.7, T.151 N, R 60 W, Nelson County, Hydrol ogic Unit 09020201,
at sout heast arm of | ake.

DRAI NAGE AREA. - - Not det er mi ned.
WATER- QUALI TY RECORDS
PER CD OF RECCRD. --Water years 1958-79, 1993 to current year.
WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DEPTH  DEPTH SPE- PH ANC
TOTGP TOBOT- OFIC WATER  HARD MAGNE-  POTAS  SCDI UM UNFLTRD
o TOMCF CON  WHOE NESS CAOWM S Sl UM AD SCDI WM TIT 4.5
SAWPLE SAVPLE  DUCT- LAB TOTAL DS DS DS SORP- DS LAB
INTER INTER ANCE  (STAND (MJL SOLVED SOLVED SOLVED TION  SOLVED (M3 L
DATE TIME  VAL(IN VA(IN LAB ARD AS (M¥L (ML (MIL RATIO (MIL SCDWM AS

METERS) METERS) (USCM) UNITS) CACB) AS CA)  AS MY AS K) AS NA) PERCENT  CACCB)
(82047) (82048) (90095) (00403) (00900) (00915) (00925) (00935) (00931) (00930) (00932) (90410)

ocT
11. .. 1505 .00 4.7 11900 8.7 2400 140 490 140 21 2400 67 380
FEB
13. .. 1215 .80 5.1 13100 7.8 2600 160 530 147 22 2600 67 408
MAY
10. . . 1325 .00 5.3 10200 8.5 2100 130 420 116 19 2000 66 337
Ju
17. .. 1225 .00 5.5 10600 8.3 2100 140 430 108 20 2100 67 385
NTRO NTRO NTRO NTRO NTRO PHCS- SQLI DS,
O  FLWO GN AV &GN, GEN, N, le=N] N TRO PHORUS RES| DUE
R DE, RDE, SUFATE MNA+ AWNA NTRTE NTRATE NR+NCGB  GEN, NTRO ORTHO PHOS AT 180
DS DS DS CRANC DS DS DS DS CRGNC GN DS  PHRS DEG C
SOLVED SOLVED SOLVED TOTAL  SOLVED SOLVED SOLVED SOLVED TOTAL  TOTAL  SOLVED  TOTAL DS
DATE (MJL (ML (M¥L  (MIL  (MIL  (MFL  (M¥L (ML (MIL (MIL (MIL (MJL  SCLVED
ASCL) ASF ASSO) ASN ASN ASN ASN ASN ASN ASN AS P AS P (MIL)
(00940) (00950) (00945) (00625) (00608) (00613) (00618) (00631) (00605) (00600) (00671) (00665) (70300)
ocT
11. .. 790 1 5600 2.8 . 161 . 006 -- E 030 2.6 .- . 106 .195 10100
FEB
13. .. 1000 1 6300 2.7 .328 . 009 .152 .161 2.4 2.9 .157 212 11100
MAY
10. . . 750 1 5000 2.0 EO032 EO005 -- E 023 -- -- . 090 .165 8820
Ju
17. .. 640 1 5100 —-w . 092 . 006 -- <. 050 -- -- . 240 —-w 9110

SALIDS, CHORA CHORB

SIMCOF  PHYTO  PHYTO MANGA- MLYB- SELE-  STROV
CONSTI - PLANK-  PLANK- ARSENC | RON, LEAD, LITHUM NESE MEROURY DENOM N W TI UM
TUENTS, TON TON DS DS DS DS DS DS DS DS DS
DS CHROMD OHROVD SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED  SCLVED
DATE SOLVED FLUROM FLUCROM (UFL (U@L  (udL (UgL (udL (udL (UL (udL (UgL
(MYL) (UgL) (UdL) ASAS) ASFE) ASPB) ASLI) ASM) ASHY ASM) ASSE AS SR
(70301) (70953) (70954) (01000) (01046) (01049) (01130) (01056) (71890) (01060) (01145) (01080)
11. .. 9790 7 <1 3.0 140 <1.00 730 80.0 <. 10 3.0 5.0 490
FEB
13. .. 11000 <1 <1 13.0 90 3.00 760 90.0 <. 10 3.0 <1.0 470
NAY
10. .. 8620 —-w --w  20.0 130 2.00 540 30.0 <10 4.0 23.0 730
Ju

17... 8750 --w --w 22.0 90 2.00 550 260 .10 4.0 21.0 780



90

DATE

TI ME

1455
1456
1457
1458
1459
1500
1505

1200
1201
1202
1203
1204
1215

1315
1316
1317
1318
1319
1320
1321
1325

1215
1216
1217
1218
1219
1220
1221
1225

RED R VER OF THE NORTH BASI N

05056670 WESTERN STUWP LAKE NEAR LAKCOTA, ND-- Conti nued

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DEPTH
o SAM
LAKE PLI NG
MAX. DEPTH

NETERS (M
(85310)  (00098)
4.7 .00

-- 1.0

.- 2.1

-- 3.1

.- 4.1

.- 4.7
5.1 .80

-- 2.0

-- 3.0

.- 4.0

.- 5.1
5.3 .00
.- 1.0

.- 2.0

.- 3.0

-- 4.0

.- 5.0

-- 5.3
5.5 .00
-- 1.0

.- 2.0

-- 3.0

.- 4.0

.- 5.1

.- 5.5

SPE-
aFic
oo\
DUCT-
ANCE

(usravy

(00095)

11800
11800
11800
11800
11900
11900

12800
13000
13100
13200
13200

10400
10400
10400
10400
10500
11300
11200

10500
10500
10600
10700
10800
11000
11000

PH
VATER
VHOLE
FI ELD

( STAND-

ARD
UN TS)
(00400)

00 00 00 00 00 CO
[IENENENENENEN]

0 o 00 @
' O00O0Or

00 00 00 00 00 QO (O
rooooo

00 00 00 00 00 00 Ko
SR NI, I ENENEN]

DATE

TEMPER  OXYGEN
ATURE DS
WATER  SOLVED

(EGQ  (MIL)

(00010)  (00300)

8.5 9.7
8.5 9.6
8.5 9.5
8.4 9.5
8.4 9.5
8.4 9.4
1 11. 4
.0 9.8
.0 9.0
-0.1 8.8
00 8.6
10. 8 12.1
10. 8 12.1
10. 7 12.0
10. 6 11.9
10. 3 11.8
7.9 11.6
7.8 11.3
26.0 11.7
25.6 11.6
24.8 1.1
24.4 9.2
23.4 5.4
21.5 .7
20.6 5

W ND

SPEED

(M LES

PER

HOUR)
(00035)

12
10
7.0
<5.0

E Estinated val ue
w Sanpl e di scarded: warm when recei ved

OXYGEN, BARC

DS METRI C
SOLVED  PRES-
(PER SURE

CENT (MM
SATUR o
ATION) HO)

(00301) (00025)

91 725
86 733
120 723
159 718

TRANS-
PAR
I CE ENCY
TH K (SECCH
NESS Di SK)
NETERS (IN
(82131) (00077)
.- 51.0
80 52.0
.- 54.0
.- 56.0

(DEG Q
(00020)

16.0
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LOCATI ON. - - Lat  47°25' 58", long 98°01' 38", in NW/ ,N\W/ ,SW/ , sec.26, T.146 N, R58 W, Giggs County, Hydrol ogic Lnit 09020203,
on right bank at Uel and Dam 0.7 m downstreamfrom State H ghway 200, and 5 m east of Cooperstown.

DRAI NAGE AREA --6, 470 mi 2, approximately, of which about 5,200 m2 is probably noncontributing, includes 3,800 m?2 in closed
basi ns.

WATER- DI SCHARGE RECCRDS
PER CD OF RECCRD. -- Cctober 1944 to current year. Mnthly discharge only for sonme periods, published in WSP 1308.
REVI SED RECORDS. --WBP 1728: Drai nage area. WRD ND-80-1: Gage datum
GAGE. --Water-stage recorder and artificial control. Datumof gage is 1,271.76 ft above sea | evel (Coast and Geodetic Survey
bench mark). Aug. 3, 1950, to Cct. 22, 1985, gage |ocated on right bank 300 ft downstream of present site and datum Prior to
Aug. 3, 1950, nonrecording gage at site 150 ft downstream of present site at same datum
REMARKS. - - Records fair except for periods of estinated daily di scharges, which are poor.

DI SCHARGE, CUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DAI LY MEAN VALUES

DAY oCT NOV DEC JAN FEB VAR APR MAY JWN JUL AUG SEP
1 175 289 265 e69 €66 e45 €550 814 346 574 707 89
2 164 304 252 e68 e65 e46 €830 773 339 537 655 89
3 156 327 243 e68 e64 e46 e1250 737 334 499 604 84
4 149 325 236 e68 e63 e46 e1550 701 325 458 566 79
5 147 336 219 e67 e62 e46 2300 673 314 410 531 74
6 144 353 212 €66 e60 e46 2750 653 302 373 501 72
7 134 385 198 e65 e58 e46 2940 687 298 341 457 72
8 123 431 190 e64 e56 e46 3110 697 296 311 412 69
9 115 457 191 e64 e53 e46 2960 689 291 286 354 66
10 109 486 170 e65 e50 e47 2900 677 292 261 304 65
11 103 499 el6l e65 e50 ed7 2830 664 290 235 275 64
12 101 463 el57 e64 e49 e56 2730 658 284 218 253 62
13 96 405 el53 e65 e49 e58 2630 646 278 204 223 61
14 92 389 el50 e66 e48 e59 2530 632 276 191 200 60
15 88 360 ela6 e66 e47 e60 2430 612 285 183 186 61
16 92 390 el40 €66 e46 €60 2330 589 305 175 167 64
17 104 392 el35 e66 e45 e63 2210 564 335 174 155 64
18 128 422 el27 e67 e45 e67 2070 540 367 189 158 65
19 173 436 el2l e67 e45 er2 1940 518 398 180 159 65
20 227 422 ell2 e68 e44 e8l 1810 504 431 180 154 e65
21 263 417 el04 e68 ed4 €95 1680 500 481 208 143 e65
22 269 396 e99 e67 ed4 el25 1550 493 539 235 131 e65
23 266 374 e95 e66 e44 el55 1440 483 587 239 122 e66
24 251 360 e90 e65 e44 e202 1330 469 624 249 112 e68
25 237 342 e84 e64 e45 e245 1220 450 653 280 114 e7l
26 242 323 er7 e64 e45 e270 1140 431 669 306 110 e68
27 240 310 e72 e65 e45 €290 1040 411 671 332 103 e6l
28 260 287 e68 e66 e45 €310 946 398 661 383 96 e63
29 272 282 e67 e68 --- e335 894 391 641 412 92 e64
30 277 274 e68 e68 --- e375 857 383 612 450 93 e63
31 285 --- e69 e67 --- e415 --- 361 --- 543 86 ---
TOTAL 5482 11236 4471 2052 1421 3900 56747 17798 12524 9616 8223 2044
MEAN 177 375 144 66. 2 50. 8 126 1892 574 417 310 265 68. 1
VAX 285 499 265 69 66 415 3110 814 671 574 707 89
M N 88 274 67 64 44 45 550 361 276 174 86 60
AC-FT 10870 22290 8870 4070 2820 7740 112600 35300 24840 19070 16310 4050
STATI STICS OF MONTHLY MEAN DATA FCR WATER YEARS 1945 - 2001, BY WATER YEAR (W)
MEAN 38.9 38.3 22. 4 14.3 16. 2 187 674 254 145 111 65. 3 40.7
VAX 392 375 144 68. 2 112 1381 2623 1953 873 722 1033 321
(W) 1995 2001 2001 1995 1998 1995 1996 1950 2000 2000 1993 1994
M N . 83 2.83 3.14 1.94 . 000 2.14 42. 4 37.3 6. 66 3.84 . 68 . 000
(W) 1964 1977 1977 1964 1963 1964 1991 1961 1961 1961 1961 1959
SUMVARY STATI STI CS FCR 2000 CALENDAR YEAR FCR 2001 WATER YEAR WATER YEARS 1945 - 2001
ANNUAL TOTAL 103182 135514
ANNUAL MEAN 282 371 134
H GHEST ANNUAL MEAN 399 1950
LONEST ANNUAL MEAN 13.2 1977
H GHEST DAILY MEAN 2200 Jun 19 3110 Aor 8 7410 Apr 17 1950
LONEST DAILY MEAN 24 Jan 22 44 Feb 20 .00 Aug 29 1959
ANNUAL SEVEN- DAY M Nl MM 24 Jan 28 44 Feb 18 .00 Aug 29 1959
NAXI MM PEAK FLONV a 3190 Apr 8 7830 Apr 17 1950
MAXI MUM PEAK STAGE b 17.37 Apr 5 19.13 Apr 18 1996
ANNUAL RUNCFF (AG FT) 204700 268800 96950
10 PERCENT EXCEEDS 652 688 295
50 PERCENT EXCEEDS 170 204 28
90 PERCENT EXCEEDS 33 60 4.4

a Gage height, 17.07 ft
b Backwater fromice
e Estinated
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WATER QUALI TY RECCRDS

PERI D OF RECCRD. --Water year 1960 to current year.
PERI CD OF DAILY RECCRD. - -

WATER TEMPERATURE: June 1997 to current year.

SPECI FI C CONDUCTANCE:  June 1997 to current year.
| NSTRUVENTATI ON. - -Water-qual ity sensors since June 1997.
REMARKS. - - Records good. Mssing data is result of equi pnent nal function.
EXTREMES FCR PER CD OF DAl LY RECCRD. - -

WATER TEMPERATURE: Maxi num recorded, 29.3°C, Aug. 7, 2001; mninumrecorded, -0.2°C, on many days in Novenber and
Decenber 2000 and on nmany days in January 2001.

SPECI FI C CONDUCTANCE:  Maxi mum recorded, 1,810 m crosi enens, Dec. 20, 21, 2000; m ni numrecorded, 539 mcrosienens, June 16,
2000.

EXTREMES FCR CURRENT YEAR - -
WATER TEMPERATURE: Maxi mum recorded, 29.3°C, Aug. 7; mninumrecorded, -0.2°C, on nany days.
SPEC FI C CONDUCTANCE:  Maxi mum recor ded, 1,810 m crosi enmens, Dec. 20, 21; mninumrecorded, 644 ncrosienens, April 7.
WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

D S DS PH PH SPE-
CHARGE, WATER WATER aFlC SPE- HARD- MAGNE- POTAS-
IN I NST. WHOLE WHCLE CON- aFcC NESS CALG WM SI WM SI W
aBl C aBl C FIELD LAB DUCT- CON- TEMPER-  TEMPER- TOTAL DS D S D S
FEET FEET (STAND- (STAND- ANCE DUCT- ATURE ATURE (M3 L SOLVED SOLVED  SOLVED
DATE TIME PER PER ARD ARD LAB ANCE AR WATER AS (M3 L (M3 L (M3 L

SECOND SECOND UNTS) UNTS) (USQV) (USQM) (DEGC (DEGC CAOB) ASCA) AS MY AS K
(00060) (00061) (00400) (00403) (90095) (00095) (00020) (00010) (00900) (00915) (00925) (00935)

ot

05. .. 1200 147 -- -- -- -- 1110 -- 9.0 .- - .- .-

18. .. 0945 -- 123 -- -- -- 1090 7.5 9.0 -- .- .- .-

24. .. 0930 251 -- -- -- -- 1000 -- 10.0 .- - - -
NOV

21. .. 0910 .- 423 -- -- .- 1490 -5.0 5 -- .- - .-
DEC

14. .. 1240 150 -- -- -- -- 1760  -15.0 .00 -- - .- .-
JAN

03... 1615 68 -- -- -- -- 1720 .5 00 -- - - .-

16. .. 1250 -- 66 -- -- -- 1400 -6.5 00 -- - - .-

31 .. 0945 67 -- -- -- .- 1460 -5.5 00 - .- - -
FEB

27. .. 1515 45 -- -- -- -- 1400 -8.0 .5 -- - .- .-
MAR

12. .. 1525 -- 56 -- -- -- 1280 00 .00 -- - - .-
APR

02. .. 1610 .- 820 7.7 7.6 612 539 4.0 2.0 190 39.0 23.0 10.0

o7. .. 1345 .- 2870 .- .- - -- 4.5 2.0 - L L L

15. .. 1620 .- 2370 -- -- -- 780 -1.0 5.5 -- - .- .-

23. .. 1045 -- 1430 -- -- -- 947 9.5 5.0 -- .- .- .-
NAY

23. .. 1555 483 -- -- -- -- 1350 11.5 12.0 .- - . ..
JWN

05. .. 1500 314 -- -- -- .- 1310 19.5 17.5 .- .- .- .-

20. .. 1630 431 -- -- -- -- 1260 -- 19.0 .- - .- .-

21. .. 1050 -- 469 -- -- -- 1160 18.5 18.5 -- .- .- .-
Ju

08. .. 1020 -- 466 8.2 8.1 1070 1050 30.0 28.0 350 60.0 49.0 11.0

11. .. 1435 235 -- -- -- -- 1390 23.0 24.5 -- - = -
AUG

7. .. 0910 -- 466 8.2 -- -- 1050 30.0 28.0 -- - .- .-

07. .. 1330 457 -- -- -- -- 1080 30.5 27.5 -- .- .- .-
SEP

04. .. 1235 79 -- -- -- -- 1210 26.0 22.0 -- - - .-
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WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

ANC SOLIDS,  SCLIDS,
SOOIl UM UNFLTRD  CHLO FLUO- SOLIDS, RESIDUE SUM OF
AD- SODI WM TIT 4.5 RDE RDE SUFATE DS AT 180 OONSTI- ARSENC IR\ LEAD,
SORP- DS LAB DS DS DS SOLVED DEG C TUENTS, DS DS DS
TION  SOLVED (MJL  SOLVED SOLVED SCLVED (TONS DS DS  SOLVED SOLVED SQLVED
DATE RATIO (MIL SODIUM  AS (MJL  (MIL (MIL PER SOLVED SOVED (UGL  (UdL  (UdL
AS NA) PERCENT CACB) ASCL) ASF AS SO DAY) (MJL) (MIL) ASAS) ASFE) AS P
(00931) (00930) (00932) (90410) (00940) (00950) (00945) (70302) (70300) (70301) (01000) (01046) (01049)
ocT
05. . .- .- -- -- -- .- -- -- -- .- -- -- --
18. . .- .- -- -- .- .- -- -- -- .- .- -- --
24. . .- -- -- -- .- .- -- -- .- .- - -- .-
NOV
DEC
14. . .- .- -- -- -- .- -- -- -- .- -- -- --
JAN
03.. .- -- -- -- .- .- -- -- .- .- - -- .-
16. . .- .- -- -- .- -- -- -- .- .- - -- .-
FEB
MER
APR
02. 2 51.0 35 168 9.6 1 130 903 408 364 3.0 120 12.0
07.. -- -- -- -- -- - -- -- -- -- -- -- --
NAY
JWN
05. . -- .- -- -- -- .- -- -- -- .- -- -- --
20. . .- .- -- -- -- .- -- -- -- .- -- -- --
Ju
08. . 3 110 40 364 14.0 2 240 973 773 703 7.0 120 2.00
AUG
07. .- .- -- -- -- .- -- -- -- .- -- -- --
07. .- .- -- -- .- .- -- -- -- .- .- -- --
SEP
04. . .- .- -- -- .- -- -- -- .- .- - -- .-
MANGA- MLYB  SELE- STRON
LITHUM NESE, MERCLRY DENMM N UM TIUM
DS DS DS DS DS DS
SOLVED SOLVED SOLVED SCLVED SOLVED  SOLVED
DATE (WL (WL (WL (UL (LWL (udL
ASLI) ASM) ASH) ASM) ASSE ASSR
(01130) (01056) (71890) (01060) (01145) (01080)
ocT
05. . -- -- .- - -- --
18. . -- -- -- - -- --
24. . -- -- .- -- -- --
NOV
DEC
14. . -- -- .- - -- --
JAN
03.. -- -- .- -- -- --
16. . -- -- -- -- -- --
FEB
MAR
APR
02.. 100 150 10 2.0 3.0 190
07.. .- -- .- - .- .-
MAY
JWN
05. . -- -- .- -- -- --
20. . -- -- .- - -- --
Ju
08. . 100 20.0 <. 10 2.0 3.0 310
AUG
07. -- -- .- - -- --
07. -- -- -- - -- --
SEP
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NOVEMBER

TEMPERATURE, WATER (DEG C), WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
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TEMPERATURE, WATER (DEG C), WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
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SPECI FI C CONDUCTANCE (M CRCSI EMENS/ CM AT 25 DEG (O, WATER YEAR COCTCBER 2000 TO SEPTEMBER 2001

DAY

OoOoO~N® OabhwNE

MAX

M N
OCTCBER

1080
1080
1100
1100

1090
1090
1100
1100
1110

1120
1120
1110

MEAN

MAX

1200
1200
1190
1220
1220

1190
1250
1240
1270
1300

1320
1360

1450

1450
1470
1490
1540
1560

1610
1630
1640
1630
1620

1640
1640
1640
1630
1630

1640

M N
NOVEMBER

1180
1180
1170
1170
1190

1180
1180
1220
1230
1270

1290
1310

1410

1450
1450
1470
1470
1540

1560
1610
1630
1610
1610

1620
1630
1630
1620
1630

1170

MEAN

1190
1190
1180
1200
1210

1180
1210
1230
1260
1280

1310
1330

1430

1450
1470
1480
1520
1550

1590
1620
1630
1620
1620

1630
1640
1640
1630
1630

1430

MAX

1630
1640
1640
1640
1670

1680
1670
1680
1680
1700

1710
1720
1740
1770
1780

1780
1790
1800
1800
1810

1810
1800
1800
1790
1790

1780
1780
1770
1760
1750
1740

1810

MN
DECEMBER

1630
1630
1630
1630
1640

1670
1670
1670
1680
1680

1690
1710
1720
1740
1760

1770
1780
1790
1790
1800

1800
1790
1780
1780
1780

1780
1770
1760
1750
1740
1730

1630

MEAN

1630
1640
1640
1640
1650

1670
1670
1680
1680
1680

1700
1710
1730
1760
1770

1780
1780
1790
1800
1800

1800
1800
1790
1780
1780

1780
1770
1770
1760
1750
1740

1730

MAX

1730
1730
1720
1710
1700

1670
1660
1630
1600
1590

1580
1580
1570
1560
1550

1540
1530
1520
1520
1510

1520
1520
1510
1500
1500

1500
1500
1480
1480
1470
1470

1730

M N
JANUARY

1720
1710
1700
1690
1670

1650
1630
1600
1590
1580

1570
1570
1560
1550
1540

1530
1520
1510
1500
1500

1510
1510
1500
1500
1500

1500
1480
1470
1470
1470
1460

1460

MEAN

=
[ > : [l S =
TR AN A~NOUIO NOWOIO 00~~~ ocoowhrho NP ©

1730
1720
1710
1700
1690

1660
1650
1620
1600
1590

1580
1570
1560
1550
1550

1540
1530
1520
1510
1510

1510
1510
1510
1500
1500

1500
1490
1480
1470
1470
1460

1560

95
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SPECQ FI C CONDUCTANCE (M CRCSI EMENS/ CM AT 25 DEG C), WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DAY

©©oo~N® abhwNE

DAY

O©oO~N® abhwNE

10

VAX

1460
1470
1470
1470
1450

1440
1440
1440
1430
1430

1430
1430
1440
1440
1440

1440
1440
1440
1440
1440

1440
1440
1440
1430
1430

1420
1410
1400

1300
1300
1300
1300
1320

1300
1300
1300
1300
1300

1300
1300
1300
1290
1290

1290
1280
1270
1280
1280

1260
1220
1200
1250
1290

1330
1370
1390
1420
1440

1440

M N
FEBRUARY

1460
1460
1460
1450
1440

1440
1430
1420
1420
1420

1420
1430
1430
1430
1430

1440
1430
1430
1430
1430

1430
1430
1430
1430
1420

1410
1400
1400

M N
JUNE

1280
1290
1290
1290
1300

1270
1280
1290
1290
1290

1290
1290
1290
1270
1280

1270
1260
1260
1260
1260

1220
1180
1180
1200
1250

1290
1330
1370
1390
1420

1180

MEAN

1460
1460
1460
1460
1440

1440
1440
1430
1420
1420

1430
1430
1430
1430
1440

1440
1440
1430
1440
1430

1430
1430
1430
1430
1420

1420
1400
1400

1290
1300
1300
1300
1310

1290
1290
1300
1290
1290

1300
1300
1290
1290
1280

1280
1270
1260
1270
1260

1240
1210
1190
1220
1280

1300
1350
1380
1410
1430

1290

VAX

1400
1390
1380
1380
1380

1380
1370
1360
1340
1320

1310
1300
1300
1300
1300

1290
1280
1270
1250
1200

1120
901
837
832
849

887
888
854
832
819
749

1400

1440
1430
1410
1400
1410

1420
1420
1410
1400
1400

1430
1460
1470
1440
1430

1420
1380
1390
1400
1420

1420
1400
1390
1370
1350

1320
1300
1280
1270
1250
1240

1470

M N
MARCH

1390
1380
1380
1380
1380

1370
1350
1340
1320
1310

1300
1290
1290
1290
1290

1280
1270
1250
1200
1120

901
762
765
761
821

844
854
820
819
749
685

685

M N
JULY

1430
1410
1390
1380
1400

1400
1400
1390
1390
1380

1390
1430
1420
1420
1420

1380
1380
1380
1390
1400

1400
1390
1370
1350
1320

1300
1270
1270
1250
1240
1220

1220

MEAN

1390
1390
1380
1380
1380

1370
1360
1350
1330
1310

1310
1300
1300
1300
1290

1280
1270
1260
1230
1180

999
830
786
801
835

871
875
835
827
784
715

1150

1430
1420
1400
1390
1400

1410
1410
1390
1400
1390

1400
1450
1460
1430
1430

1400
1380
1380
1390
1410

1410
1390
1380
1360
1330

1310
1290
1270
1260
1250
1230

1380

MAX

685
663
665
673
678

705
680
682
723
741

745
749
749
761
779

795
802
810
832
853

884
910
922
922
930

943
957
973
990
1010

1010

1220
1190
1160
1140
1120

1100
1080
1060
1080
1110

1140
1160
1170
1180
1180

1190
1190
1200
1200
1210

1210
1210
1220
1210
1210

1190
1180
1250
1260
1200
1150

1260

M N
APRI L

660
652
650
663
673

676
644
660
682
723

741
740
740
749
761

779
795
802
805
832

853
884
910
918
920

930
942
957
973
990

644

M N
AUGUST

1190
1160
1140
1120
1100

1080
1050
1020
1040
1080

1110
1140
1160
1170
1180

1180
1190
1190
1190
1200

1200
1200
1210
1210
1190

1180
1160
1160
1180
1150
1130

1020

MEAN

675
658
656
669
676

684
668
670
705
734

742
744
744
756
770

789
798
807
821
843

868
897
917
920
925

936
949
966
983
999

799

1200
1170
1150
1130
1110

1090
1070
1030
1060
1090

1130
1150
1160
1170
1180

1190
1190
1190
1200
1200

1210
1210
1210
1210
1200

1190
1170
1200
1220
1170
1140

1160

MAX

1030
1040
1050
1060
1070

1080
1140
1160
1170
1170

1160
1150
1170
1200
1250

1300
1330
1330
1330
1320

1300
1290
1290
1290
1280

1280
1280
1280
1290
1290
1300

1330

MAX

1130
1140
1220
1210
1190

1200
1190
1190
1190
1190

1190
1180
1170
1170
1160

1160
1150
1140
1140
1140

1140
1140
1140
1140
1150

1150
1140
1130
1140
1140

1220

M N
VAY

1010
1030
1040
1050
1060

1070
1080
1140
1150
1160

1150
1140
1150
1160
1200

1250
1300
1330
1320
1300

1280
1290
1260
1280
1270

1270
1270
1280
1280
1280
1280

1010

M N
SEPTEMBER

1120
1110
1110
1190
1180

1180
1170
1160
1180
1180

1160
1160
1160
1150
1150

1140
1140
1130
1130
1130

1120
1130
1130
1140
1140

1130
1130
1130
1130
1130

1110

1020
1040
1050
1060
1070

1080
1110
1150
1160
1160

1150
1150
1160
1180
1230

1280
1320
1330
1330
1310

1290
1290
1280
1280
1280

1270
1270
1280
1280
1280
1290

1210

1120
1120
1190
1200
1180

1190
1180
1180
1180
1180

1180
1170
1160
1160
1150

1150
1140
1140
1130
1130

1130
1140
1140
1140
1140

1130
1130
1130
1130
1140

1150



RED R VER OF THE NORTH BASI N
05057200 BALDH LL CREEK NEAR DAZEY, ND

LOCATI ON. --Lat 47°13' 45", long 98°07' 28", in NW/ ,SEY ;SW/ , sec.2, T.143 N, R59 W, Barnes County, Hydrologic Unit 09020203,
on left bank 500 ft upstreamfrombridge on county highway, 4.5 ni northeast of Dazey, and 14 ni upstream from rout h.

DRAI NAGE AREA --691 ni2, of which about 340 m2 is probably noncontributing.
WATER- DI SCHARGE RECORDS

PER CD OF RECCRD. -- March 1956 to current year.

REVI SED RECORDS. - - WBP 1728: Drai nage area.

GAGE. --Water-stage recorder. Datumof gage is 1,330 ft above sea level. Prior to Nov. 9, 1956, nonrecording gage 500 ft
downstream at same datum

REMARKS. - - Records good except for periods of estinmated di scharge, which are poor.

DI SCHARGE, CQUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DALY MEAN VALUES

DAY ocT NOov DEC JAN FEB VAR APR MAY JUN JUL AUG SEP
1 8.6 41 e40 e4.6 e5.3 e2. 4 €200 80 33 21 115 17
2 8.3 47 e37 e4.9 e5. 1 e2. 4 €205 77 31 20 129 21
3 7.6 52 e34 e5.0 e5.0 e2.5 €230 75 28 18 82 19
4 6.9 52 e34 e5.2 e5.0 e2.5 €220 74 26 16 75 19
5 7.5 54 e30 e5.1 e4.8 e2.6 e204 70 24 14 68 16
6 6.6 60 e26 e5.1 e4.6 e2.8 e254 84 27 14 61 15
7 5.6 72 e2l e5.0 e4.2 e2.9 €365 104 32 13 53 15
8 5.3 74 e20 e5.1 e4.0 e3.0 e430 105 35 12 56 14
9 5.1 e74 el7 e5.1 e3.8 e3.0 e420 100 36 12 45 13
10 5.3 e73 el4d e5.1 e3.7 e3. 1 415 95 36 11 36 13
11 5.0 e70 el2 e5.1 e3.5 e3.3 407 91 36 11 30 12
12 4.7 e67 ell e5.1 e3.5 e3.5 439 85 35 11 25 12
13 5.0 e63 el e5.2 e3. 4 e3.8 397 76 42 11 21 12
14 7.2 e61 €9.0 e5.2 e3.2 e4. 2 344 70 46 11 18 12
15 7.8 e59 e8.3 e5.1 e3. 1 e4. 6 303 66 55 11 19 11
16 10 e58 er.7 e5. 2 e3.0 e5.1 245 60 56 10 17 11
17 e8. 2 e58 e7.0 e5.1 e2.9 e5.6 208 58 56 10 17 11
18 e7.1 e58 €6.5 e5.1 e2.8 €6. 4 191 55 59 9.2 18 11
19 6.6 e52 e6. 1 e5.2 e2.7 e7.2 179 53 67 8.7 18 11
20 6.5 e50 e5. 7 e5.3 e2.5 e8.5 167 55 69 11 22 12
21 5.5 e48 e5. 2 e5.5 e2.4 ell 154 57 70 12 26 12
22 5.7 e47 e4.9 e5.6 e2.3 €20 144 56 65 12 23 11
23 6.4 e46 e4.5 e5.5 e2.2 el55 134 51 59 13 18 11
24 11 e45 ed. 1 e5.5 e2.2 el40 124 50 56 24 15 11
25 11 e44 e4. 1 e5.5 e2.2 el30 115 46 51 25 27 11
26 16 e45 e4. 1 e5. 6 e2.2 el20 106 44 44 22 19 10
27 27 e45 ed. 1 e5.6 e2.3 el35 99 42 38 21 17 9.7
28 35 e45 ed. 1 e5.7 e2.3 e205 94 39 32 34 18 9.1
29 45 e44 ed. 1 e5.7 --- e212 89 37 28 48 17 8.6
30 43 e43 e4. 1 e5.5 SR e212 84 36 24 58 15 8.1
31 41 --- e4. 4 e5.3 --- e204 --- 34 --- 61 16 ---
TOTAL  381.5 1647 404.0 162. 8 94.2 1623.4 6966 2025 1296 584.9 1136 378.5
MEAN 12.3 54.9 13.0 5.25 3.36 52.4 232 65.3 43.2 18.9 36.6 12.6
MAX 45 74 40 5.7 5.3 212 439 105 70 61 129 21
M N 4.7 41 4.1 4.6 2.2 2.4 84 34 24 8.7 15 8.1
AGFT 757 3270 801 323 187 3220 13820 4020 2570 1160 2250 751

STATI STICS GF MONTHLY MEAN DATA FCR WATER YEARS 1956 - 2001, BY WATER YEAR (W)

MEAN 7.65 6.72 3.19 1.50 2.76 63.8 134 31.8 20.1 19.1 8.93 7.28
MAX 106 54.9 16.1 7.31 34.2 475 1040 220 180 273 133 58.5
(W) 1995 2001 1995 1995 1998 1995 1997 1997 1999 1993 1993 1957
M N .47 .38 .15 . 000 . 000 .59 2.44 1.71 .91 . 021 . 076 . 094
(W) 1992 1960 1959 1959 1957 1964 1981 1981 1961 1989 1984 1984
SUMVARY STATI STI CS FOR 2000 CALENDAR YEAR FCR 2001 WATER YEAR WATER YEARS 1956 - 2001
ANNUAL TOTAL 11272. 2 16699. 3

ANNUAL MEAN 30.8 45.8 25.7

H GHEST ANNUAL MEAN 115 1997
LONEST ANNUAL MEAN 1.52 1981
H GHEST DAILY MEAN 270 Jun 20 439 Apr 12 4500 Apr 19 1979
LOWNEST DAl LY MEAN 1.2 Jan 25 2.2 Feb 23 .00 Jan 25 1957
ANNUAL SEVEN- DAY M N MM 1.2 Jan 23 2.2 Feb 22 .00 Jan 25 1957
MAXI MM PEAK FLOW a 453 Apr 12 b 9000 Apr 19 1979
MAXI MUM PEAK STACE c 9.01 Apr 8 17.78 Apr 19 1979
ANNUAL RUNCFF (AG FT) 22360 33120 18620

10 PERCENT EXCEEDS 69 110 42

50 PERCENT EXCEEDS 19 17 3.5

90 PERCENT EXCEEDS 1.6 4.1 .27

a (Gage height, 8.47 ft

b About

c Backwater fromice

e Estinmated



98 RED R VER CF THE NCRTH BASI N
05057200 BALDH LL CREEK NEAR DAZEY, ND--Conti nued
WATER QUALI TY RECCRDS

PERI D OF RECCRD. --Water year 1972 to current year.
PERI CD OF DAILY RECCRD. - -

WATER TEMPERATURE: April 1997 to Sept. 30, 2001 (discontinued).

SPEC FI C CONDUCTANCE:  April 1997 Sept. 30, 2001 (discontinued).
| NSTRUVENTATI ON. - -Water-qual ity sensors April 1997 to Sept. 30, 2001 (discontinued).
REMARKS. - - Records good. Mssing data is result of equi pnent nal funtion.
EXTREMES FCR PER CD OF DAl LY RECCRD. - -

WATER TEMPERATURE: Maxi num recorded, 31.0°C, July 10, 1998; mi ni mumrecorded, -0.2°C, on many days in Novenber and
Decenber 2000.

SPECI FI C CONDUCTANCE:  Maxi mum r ecor ded, 2,210 microsi enmens, May 7-8, 1997; m ninumrecorded, 291 microsienens, Mar. 31, 1999.
EXTREMES FOR CURRENT VYEAR - -
WATER TEMPERATURE: Maxi num recorded, 30.8°C, July 21; mininumrecorded, -0.2°C, on nmany days in Novenber and Decenber.
SPECI FI C CONDUCTANCE:  Maxi mum recorded, 1,780 m crosi enens, Dec. 14; mni numrecorded, 399 m crosienens, Mar. 21.
WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DS DS PH PH SPE-
OHARGE, WATER WATER OFC  SPE HARD- MAG\E-  POTAS
IN I NST. WHOLE  WHOLE aN OFC NESS CALOW SV SIWm
OBIC QBIC FED LAB DUCT- OON  TEMPER TEMPER- TOIAL DS DS DS
FEET FEET (STAND- (STAND-  ANCE DUCT-  ATURE ATURE (MJL  SOLVED SQLVED SOLVED
DATE TIME PER PER ARD ARD LAB ANCE AR VATER AS (ML (ML (MIL
SECOND SECOND UNTS) UNTS) (USQV) (USQM) (DEGC (DEGCQ CAOB) ASCA) AS MY AS K)
(00060) (00061) (00400) (00403) (90095) (00095) (00020) (00010) (00900) (00915) (00925) (00935)
ocr
05. .. 1050 7.5 -- -- -- .- 935 -- 8.5 .- - .- .-
18. .. 1440 7.1 -- -- -- .- 918 -- 11.0 .- .- - -
19. .. 1030 -- 6.6 -- -- -- 939 11.5 115 -- .- .- .-
DEC
14. .. 1445 -- 9.2 -- -- -- 1750 -15.0 .00 -- .- - .-
JAN
03... 1450 5.0 -- -- -- .- 1340 1.0 .5 .- - .- .-
30. .. 1730 - 5.7 -- -- .- 1160 . .00 -- - -- .-
FEB
27. .. 1650 2.3 -- -- -- -- 1070 -11.0 .00 -- - - .-
MAR
23. .. 1415 .- 144 -- -- -- 441 -5.0 1.0 -- .- - .-
29. .. 0830 212 -- -- -- .- 663 - 5 .- .- .- .-
APR
04. .. 1205 -- 220 7.8 --e 515 542 4.5 2.5 210 44.0 24.0 9.30
13... 1140 -- 391 -- -- - -- 5.5 4.5 - L L L
MAY
23. .. 1505 51 -- -- -- -- 1190 9.5 9.0 .- .- - ..
JWN
05. .. 1730 24 -- -- -- .- 1140 11.5  16.5 .- - .- .-
20. .. 1235 69 -- -- -- -- 1120 19.5 19.5 -- .- .- .-
Ju
11. .. 1335 11 -- -- -- -- 1150 23.0  25.0 -- - - .-
AUG
7. .. 1050 .- 54 7.9 7.9 1030 998 25.5  27.5 450 81.0 60.0 11.0
SEP
04. .. 1145 19 -- -- -- -- 954 26.0  20.5 .- - - ..
11. .. 1440 -- 12 -- -- -- 954 22.0 17.5 -- - - .-



RED R VER CF THE NCRTH BASI N 99
05057200 BALDH LL CREEK NEAR DAZEY, ND-- Conti nued
WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
ANC SQLIDS, SAllDs,

SCDl UM UNFLTRD  CHLO FLUO SOLIDS, RESIDUE SUM CF
AD- SCDl WM TIT 45 REDE Rl DE, SULFATE DS AT 180 CONSTI- ARSENC |IRON LEAD,
SCRP- DS LAB DS DS DS SOCLVED DEG C TUENTS, DS DS DS
TION SCOLVED (M3 L SOLVED SOLVED SOLVED (TONS DS DS SOLVED SCOLVED  SCLVED
DATE RATI O (M3 L SCDl UM AS (M3 L (M3 L (M3 L PER SOLVED SOLVED (UGL (UL (ugL
AS NA) PERCENT  CACX) AS CL) AS F) AS SO%) DAY) (M3 L) (M3'L) AS AS) AS FB) AS PB)
(00931) (00930) (00932) (90410) (00940) (00950) (00945) (70302) (70300) (70301) (01000) (01046) (01049)
acr
DEC
JAN
FEB
MAR
APR
04.. 8 27.0 21 142 16.0 1 110 211 355 316 2.0 140 2.00
MAY
JWN
JuL
AUG
07. 1 62.0 23 329 10.0 2 250 107 732 672 6.0 80 2.00
SEP
VANGA- MOLYB- SELE- STRON
LITH UM  NESE, MERCURY  DENWV N UM TIW
DS DS DS DS DS DS
SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED
DATE (U@L (ug L (ug L (UG L (UG L (UG L
AS LI) AS W) AS HO AS M) AS SE) AS SR)
(01130) (01056) (71890) (01060) (01145) (01080)
oCT
DEC
JAN
FEB
MAR
APR
04.. 100 160 10 3.0 3.0 210
MAY
JWN
JUL
AUG
07. 100 260 10 2.0 3.0 430
SEP
e Required equipnent not functional/available
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100

ND- - Cont i nued

TEMPERATURE, WATER (DEG C), WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

05057200 BALDH LL CREEK NEAR DAZEY,

M N

MEAN

M N

MEAN

M N

MEAN

M N

DAY

JANUARY

DECEMBER

NOVEMBER

QOCTCBER

AN 0

O+

1
1

2
6

0
0

12. 2
12. 2

ANANAN NN

MMAN « NM

1.3

3.6 9.2 11.4

15.1

MONTH

M N

MEAN

M N

MEAN

M N

MEAN

M N

DAY

MAY

APRI L

FEBRUARY

—ANM <O

A

OO«

16.0

22.7

6.0

18.2

.3

MONTH
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RED R VER OF THE NORTH BASI N

05057200 BALDH LL CREEK NEAR DAZEY, ND--Conti nued
TEMPERATURE, WATER (DEG C), WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

MEAN
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SPECI FI C CONDUCTANCE (M CRCSI EMENS/ CM AT 25 DEG O, WATER YEAR CCTCBER 2000 TO SEPTEMBER 2001

DAY

OoOoO~N® OabhwNE

MAX

907
924
931
938
942

949
958
965
955
950

946
948
951
930
931

937
962

981
991
1010

1000
1030
1040
1030
1060

1060

M N

OCTCBER

895
906
917
927
930

935
948
948
940
940

935
934
928
925
911

924
937

970
972
986

951
1000
994
994
1010

895

MEAN

902
916
923
933
935

944
952
955
948
946

943
943
943
928
921

928
949

976
982
997

982
1020
1020
1020
1030

957

MAX

1040

1050
1070
1140
1240
1240

1200
1190
1240
1270
1310

1360
1400
1420
1470
1490

1500
1500
1500
1520
1540

1550
1620
1690
1720
1720

1720

M N
NOVEMBER

1020

1020
1050
1060
1140
1200

1170
1170
1190
1240
1270

1300
1360
1400
1420
1470

1480
1490
1490
1490
1500

1530
1550
1610
1690
1700

1020

MEAN

1030

1030
1060
1100
1200
1220

1190
1180
1210
1260
1290

1330
1380
1410
1450
1480

1490
1490
1500
1500
1520

1540
1580
1650
1710
1720

1370

MAX

1700
1680
1650
1670
1680

1680
1670
1680
1680
1710

1730
1750
1770
1780
1770

1770
1760

1740
1730
1730
1720

1710
1710
1700
1690
1660
1620

1780

MN
DECEMBER

1680
1650
1630
1620
1660

1670
1650
1660
1660
1670

1710
1730
1740
1760
1760

1760
1750

MEAN

MAX

1570
1530
1510
1490
1460

1440
1430
1420
1400
1380

1360
1350
1340
1330
1310

1280
1270
1250
1240
1240

1230
1220
1200
1200
1190

1180
1180
1180
1160
1160

1570

M N
JANUARY

1530
1500
1490
1460
1440

1430
1420
1400
1380
1360

1350
1340
1320
1310
1280

1270
1250
1240
1240
1230

1220
1200
1190
1190
1180

1180
1170
1170
1160
1150

1150

MEAN

=
w : N NP oRT
'NoOwoN PRPRPON DWOooN ~N o © oo OoO~Nw~N~ 00 AN

MEAN

1550
1520
1500
1480
1450

1440
1420
1410
1390
1370

1350
1340
1330
1320
1290

1270
1260
1250
1240
1230

1220
1210
1200
1190
1190

1180
1180
1170
1160
1160

1310

101



102 RED R VER CF THE NCRTH BASI N
05057200 BALDH LL CREEK NEAR DAZEY, ND--Conti nued
SPECQ FI C CONDUCTANCE (M CRCSI EMENS/ CM AT 25 DEG C), WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DAY MAX M N MEAN MAX M N MEAN MAX M N MEAN MAX M N MEAN
FEBRUARY MARCH APRI L NAY
1 1160 1150 1150 1080 1070 1070 577 564 572 965 953 957
2 1150 1140 1150 1070 1070 1070 591 545 569 978 964 970
3 1140 1130 1140 1070 1060 1070 570 555 561 991 977 983
4 1130 1130 1130 1060 1060 1060 572 559 568 1010 991 998
5 1130 1120 1130 1060 1050 1060 579 568 574 1010 996 1010
6 1120 1120 1120 1060 1050 1060 589 568 579 1020 992 1010
7 1120 1120 1120 1060 1060 1060 590 573 579 1100 1020 1080
8 1120 1110 1110 1070 1060 1070 644 574 612 1140 1090 1100
9 1110 1100 1110 1080 1060 1070 667 634 648 1180 1140 1150
10 1110 1090 1100 1060 1030 1050 682 667 676 1170 1160 1160
11 1100 1080 1090 1030 1020 1030 708 680 694 1180 1160 1170
12 1080 1070 1070 1020 1010 1020 751 708 732 1160 1140 1160
13 1080 1060 1070 1010 977 991 773 750 765 1160 1140 1160
14 1080 1070 1080 979 970 975 782 763 771 1170 1160 1170
15 1090 1080 1080 971 927 950 800 773 784 1160 1140 1150
16 1090 1080 1080 933 914 922 827 800 820 1160 1140 1150
17 1080 1080 1080 938 898 923 843 820 831 1160 1140 1150
18 1080 1070 1070 900 842 871 851 827 844 1160 1150 1160
19 1070 1060 1070 846 807 819 853 846 850 1170 1150 1160
20 1070 1060 1070 831 415 705 850 838 843 1170 1150 1160
21 1070 1060 1070 540 399 467 863 844 853 1160 1140 1150
22 1070 1060 1070 491 407 456 878 863 873 1170 1160 1160
23 1070 1060 1060 506 444 464 896 875 885 1170 1170 1170
24 1060 1060 1060 496 471 485 909 896 903 1180 1160 1170
25 1080 1060 1070 491 468 481 917 902 908 1170 1160 1160
26 1080 1070 1080 528 489 516 924 908 915 1160 1160 1160
27 1080 1070 1070 567 528 563 928 917 922 1170 1150 1160
28 1080 1070 1070 612 567 591 938 928 933 1170 1160 1160
29 --- --- --- 651 612 641 945 936 940 1160 1140 1150
30 --- --- --- 647 589 625 953 943 947 1150 1140 1150
31 --- --- --- 589 561 570 --- --- 1160 1140 1140
MONTH 1160 1060 1090 1080 399 829 953 545 765 1180 953 1120
DAY MAX M N MEAN MAX M N MEAN MAX M N MEAN MAX M N MEAN
JUNE JULY AUGUST SEPTEMBER
1 1140 1130 1140 1230 1220 1220 980 884 937 1010 996 1000
2 1140 1110 1130 1230 1200 1220 927 806 847 1000 989 992
3 1140 1110 1130 1220 1200 1210 919 880 896 991 970 980
4 1130 1120 1130 1200 1190 1200 978 919 948 971 937 947
5 1140 1120 1130 1200 1190 1190 1000 978 994 951 938 941
6 1120 1090 1110 1190 1170 1180 1010 1000 1010 975 951 960
7 1100 1080 1090 1180 1160 1170 1020 1000 1010 989 972 979
8 1090 1060 1080 1170 1150 1160 1010 987 997 997 985 991
9 1070 1060 1060 1150 1140 1150 1020 993 1010 996 978 986
10 1070 1060 1060 1150 1140 1140 1040 1010 1030 981 958 968
11 1080 1060 1070 1140 1130 1130 1050 1020 1040 959 943 951
12 1080 1050 1070 1140 1130 1130 1050 1040 1040 953 941 946
13 1070 1040 1060 1130 1120 1130 1060 1040 1050 949 935 943
14 1060 1040 1050 1130 1110 1120 1060 1050 1060 944 929 936
15 1070 1040 1050 1120 1100 1110 1060 1030 1050 933 924 928
16 1080 1070 1070 1110 1100 1100 1050 1030 1040 928 918 924
17 1100 1080 1090 1110 1100 1100 1050 1040 1040 928 912 924
18 1120 1100 1110 1100 1080 1090 1040 1030 1030 928 920 925
19 1130 1110 1120 1120 1070 1090 1050 1040 1040 930 919 926
20 1130 1100 1120 1080 1020 1050 1060 1040 1050 930 905 919
21 1160 1100 1130 1040 991 1000 1060 1050 1060 919 907 913
22 1170 1160 1160 992 968 980 1060 1060 1060 920 912 916
23 1200 1170 1180 986 973 978 1060 1050 1060 926 916 921
24 1220 1200 1210 987 969 981 1050 1010 1020 938 925 931
25 1230 1220 1220 995 938 956 1020 926 960 949 927 935
26 1230 1210 1220 1060 995 1040 1000 962 990 948 928 935
27 1220 1190 1200 1080 1060 1070 1010 1000 1010 943 925 932
28 1210 1200 1210 1060 990 1020 1010 968 987 943 924 933
29 1220 1210 1210 995 929 964 986 958 969 948 936 940
30 1220 1220 1220 1130 934 1040 999 983 989 953 943 948
31 --- e --- 1140 980 1080 1010 982 996 --- --- .

MONTH 1230 1040 1130 1230 929 1100 1060 806 1010 1010 905 946
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05057500 LAKE ASHTABULA AT BALDHILL DAM ND

LOCATI ON. - - Lat 47°02' 00", |ong 98°05' 00", in N\l\f/4 sec. 18, T.141 N., R 58 W, Barnes County, Hydrologic Unit 09020203, at
Bal dhi || Dam on Sheyenne River, and 8 mi northwest of Valley City.

DRAI NAGE AREA. - - 7,470 ni 2, approximately, of which about 5,560 mi 2 is probably noncontributing, including 3,800 mi? in
cl osed basins.

MONTHEND- ELEVATI ON AND CONTENTS RECORDS

PERI OD OF RECORD. --July 1949 to current year.

REVI SED RECORDS. - - WP 1238: 1950(M. WSBP 1728: Drainage area.

GAGE. - -Wat er-stage recorder. Datum of gage is 1,200 ft above sea |evel.

REMARKS. - - Reservoir is fornmed by an earth-filled dam 1,650 ft | ong; storage began on July 30, 1949; damconpl et ed Sept enber
1949. Usabl e capacity, 69,100 acre-ft between invert of outlet conduit, elevation, 1,238.0 ft, and normal pool |evel,
el evation, 1,266.0 ft. Dead storage below el evation 1,238.0 ft, 1,500 acre-ft. Maxi mum pool elevation, 1,273.2 ft,
capacity, 116,500 acre-ft. Low flows are controlled by 2 sluice gates 3 ft in dianeter. The spillway crest is 120 ft
long at elevation 1,252.0 ft, surnounted by 3 taintor gates, each 15 ft high and 40 ft long. The reservoir is operated
for flood control and to increase lowwater flow Figures given for storage capacity (in acre-ft) based on capacity
table dated 1978 (provided by U S. Arny Corps of Engineers).

EXTREMES FOR PERI OD OF RECORD. - - Maxi mum contents, 91,400 acre-ft, May 14, 1950, elevation, 1,269.46 ft; mnimm since
reservoir first reached spillway |level, 6,660 acre-ft, Aug. 11-14, 1950, elevation, 1,245.13 ft.

EXTREMES FOR CURRENT YEAR -- Maxi mum contents, 72,370 acre-ft, June 26, elevation, 1,266.31 ft; mninmm 31,450 acre-ft,
March 15-17, elevation, 1,257.14 ft.

MONTHEND ELEVATI ON AND CONTENTS, WATER YEAR OCTOBER 2000 TO SEPTEMBER 2001

Dat e El evati on Content s Change in contents
(feet) (acre-feet) (acre-feet)

Sept . B0---------mmiii oo 1, 265. 81 69, 560 --
Oct. Bl-----mmmmimi - 1, 265. 49 67, 740 -1, 820
Nov 30--------mmmmmie i 1, 264. 33 61, 320 - 6,420
DeC. Bl ---mmmmmmm oo 1,262. 19 50, 860 -10, 460

CAL YR 2000 -- -- -6, 540
Jan., 3l-------mmii 1, 260. 26 42,390 - 8,470
Feb. 28 -------mmmimi 1, 257.92 33, 940 - 8,450
Y S 1, 257.79 33, 530 -410
APF . B0 mmm e mmm e 1, 266. 16 71,510 +37, 980
My 3l--c-cccmcmmie i 1, 266. 15 71, 460 -50
June 30 ---------ii e 1, 266. 23 71,910 +450
July Bl---mmmim i 1, 266. 24 71,970 +60
Aug. 3l-------mmii i 1, 266. 02 70, 710 -1, 260
Sept. 30 ------mmmmmmmmmememeeeeaoaoaoa 1, 266. 06 70, 940 +230

WR YR 2001 -- -- +1, 380
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LOCATI ON. - - Lat 47°01' 50", |ong 98°05' 50", in N/ 4N\/\}/4 sec. 18, T.141 N, R 58 W, Barnes Oounty, Hydrol ogic Unit 09020204, on
right bank 0.1 m downst r eam f r om Bal dhi | | Dam 8 m northwest of VaIIey th, and at nile 269.

DRAI NAGE AREA -- 7,470 ni?, approxi matel y, of which about 5,560 nm2is probably noncontributing, including 3,800 m 2in cl osed
basi ns.

WATER- DI SCHARGE RECCRDS
PER CD OF RECCRD. - - Cctober 1949 to current year. Mnthly discharge only for sonme periods, published in WP 1308.
REVI SED RECORDS. - - WP 1728: Drai nage area.

GAGE. --Water-stage recorder. Datumof gage is 1,200.00 ft above sea level. Prior to Dec. 29, 1994, at site .7 m upstream at
same dat um

REMARKS. - - Records good except for estinated daily discharges, which are fair. Flow conpletely regul ated by Lake Ashtabul a
(station 05057500). Records 1955 to 1972 include rel eases at Bal dhill Damto the fish-rearing ponds of the Fish and Wldlife
Service. Small diversions are still nmade but not published.

DI SCHARGE, COUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DAl LY MEAN VALUES

DAY act NOov DEC JAN FEB VAR APR MAY JWN Ju AUG SEP
1 120 458 534 148 290 112 846 893 382 839 913 88

2 121 462 535 130 316 130 1100 862 395 733 876 87

3 122 508 533 121 277 150 1330 910 395 615 795 87

4 121 539 531 110 291 150 1520 964 448 560 798 72

5 121 540 534 111 294 142 1610 988 482 531 793 60

6 156 539 531 107 300 144 1650 998 492 427 785 58

7 189 552 528 115 278 138 1770 1030 500 362 667 57

8 189 559 528 117 306 142 1890 1070 434 361 589 57

9 188 €600 527 114 300 142 2010 1060 404 252 590 57
10 188 e725 527 128 295 136 2180 1040 406 179 524 58
11 187 e725 525 137 302 138 2240 922 405 175 457 57
12 188 e725 525 171 290 129 2290 854 401 172 470 56
13 193 e725 523 201 297 119 2320 851 399 170 344 57
14 188 e725 522 208 294 103 2240 773 400 170 205 56
15 186 721 468 207 285 99 2170 736 405 168 179 57
16 210 665 430 277 213 88 2120 674 405 167 142 57
17 238 617 417 320 137 81 2160 635 407 166 111 57
18 236 614 414 306 141 81 2170 593 408 167 110 57
19 295 614 423 306 140 103 2070 544 411 167 110 57
20 336 612 365 318 134 152 2000 546 411 197 109 57
21 334 581 204 319 134 240 2000 546 412 217 114 56
22 335 537 145 283 144 385 1910 547 454 294 141 55
23 337 535 149 314 138 486 1760 504 481 368 141 55
24 337 534 147 316 136 497 1530 438 499 382 94 54
25 337 533 152 318 138 500 1350 379 508 383 150 54
26 378 534 151 297 129 616 1260 351 638 386 433 54
27 428 531 148 312 104 722 1170 352 793 388 433 58
28 463 531 155 315 94 696 1020 353 819 389 290 68
29 461 534 149 314 --- 690 1010 350 829 389 160 72
30 460 534 152 299 --- 778 1020 346 842 453 109 72
31 458 --- 148 311 --- 840 --- 354 --- 654 93 ---
TOTAL 8100 17609 11620 7050 6197 8929 51716 21463 14665 10881 11725 1847
MEAN 261 587 375 227 221 288 1724 692 489 351 378 61.6
VAX 463 725 535 320 316 840 2320 1070 842 839 913 88
M N 120 458 145 107 94 81 846 346 382 166 93 54

ACGFT 16070 34930 23050 13980 12290 17710 102600 42570 29090 21580 23260 3660
STATI STICS GF MONTHLY MEAN DATA FCR WATER YEARS 1950 - 2001, BY WATER YEAR (W)

MEAN 58.3 82.1 74.8 66. 4 76. 6 221 656 323 188 146 91.1 62.5

NAX 622 587 375 227 300 1567 3329 2906 1154 1272 1555 577

( V\‘I() 1995 2001 2001 2001 1996 1995 1997 1950 1950 1993 1993 1994
1.92 5.27 4.32 3.64 7.66 7.81 2.07 6. 86 5.88 7.28 6.72 .81

( W() 1956 1956 1980 1956 1956 1955 1953 1959 1958 1959 1977 1955

SUMVARY STATI STI CS FCR 2000 CALENDAR YEAR FCR 2001 WATER YEAR WATER YEARS 1950 - 2001

ANNUAL TOTAL 124108 171802

ANNUAL MEAN 339 471 170

H GHEST ANNUAL MEAN 574 1995

LONEST ANNUAL MEAN 12. 8 1991

H GHEST DAILY MEAN 2260 Jun 19 2320 Apr 13 5410 Apr 20 1996

LONEST DAILY MEAN 25 Feb 3 54 Sep 24 .00 Sep 8 1950

ANNUAL SEVEN- DAY M Nl MUM 27 Feb 1 55 Sep 20 .00 Aug 8 1952

NAXI MM PEAK FLONV 2340 Apr 14 5460 Apr 20 1996

MAXI MUM PEAK STAGE 30.26 Apr 14 36. 46 Apr 20 1996

I NSTANTANEQUS LOW FLOWV 48 Sep 25

ANNUAL RUNCFF (AG FT) 246200 340800 123400

10 PERCENT EXCEEDS 733 939 349

50 PERCENT EXCEEDS 198 354 48

90 PERCENT EXCEEDS 53 97 9.5

e Estinated
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WATER QUALI TY RECCRDS

PER CD OF RECCRD. --\Water year 1959 to current year.

PERI CD COF DAILY RECCORD. - -
WATER TEMPERATURE: Apri |
SPECI FI C CONDUCTANCE:  Apri |

| NSTRUVENTATI ON. - - Wat er- qual i ty sensors since April

1997 to current year.

1997 to current year.

1997.

REMARKS. - - Records good. Mssing data is result of equi pnent nal function.

EXTREMES FOR PERI CD CF DAILY RECCRD. - -
WATER TEMPERATURE: Maxi num recorded, 28.3°C, July 20, 1998; nini mumrecorded, 0.3°C, Apr.
SPECI FI C CONDUCTANCE:  Maxi mum r ecor ded, 1, 640 ni crosi enens,

Apr. 14, 1999.

EXTREMES FCR CURRENT YEAR - -

WATER TEMPERATURE: Maxi mum recorded, 27.0°C, Aug. 6-7; mninumrecorded, 0.3°C, Nov. 20.
SPECI FI C CONDUCTANCE:  Maxi mum recorded, 1, 640 m crosi enens,

DS
IN
amBl C
FEET
DATE TIVE PER
SECOND
(00060)
oct
12. .. 0945 -
DEC
08. .. 1425 .-
JAN
30. .. 1445 .-
FEB
28. .. 1030 -
APR
04. .. 0830 1520
05. .. 1355 --
19. .. 1100 .-
27. .. 0800 -
NAY
ol... 0830 893
JWN
13. .. 1605 .-
Ju
24. .. 1240 382
AUG
06. .. 1600 --
MAGNE-
CALOW  SIWM
DS DS
SOLVED  SCLVED
DATE (MYL  (MIL
AS CA)  AS MY
(00915)  (00925)
oct
12.. -- .-
DEC
08. . .- .-
JAN
30. . .- -
FEB
28. . -- --
APR
04. .. 70.0 38.0
05. .. .- -
19. .. .- -
27. .. -- .-
NAY
ol... 56.5 35.3
JWN
13. . .- .-
Ju
24. .. 74.1 55. 2
AG
06. . . 68.0 60.0

Feb. 27-28; m ni numrecorded, 597 m crosienens,

16, 1997, and Nov. 20, 2000.

Feb. 27-18, 2001; m ni numrecorded, 401 nicrosienens,

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DS  BARD  OXYGEN PH PH
CHARGE, METRIC DS WATER  WATER
I NST. PRES  SCLVED WOLE  WHOLE
QB C SURE  (PER  OXYGEN  FIELD LAB
FEET (MM CENT DS (STAND (STAND
PER o SATUR  SOLVED = ARD ARD
SEOCOND  HO ATION  (MIL) WNTS) UNTS)
(00061) (00025) (00301) (00300) (00400) (00403)
185 -- .- -- -- --
531 -- -- .- -- --
268 -- -- .- -- --
89 -- .- -- -- --
-- -- -- .- 7.5 7.7
1660 -- -- -- -- --
2020 -- -- .- -- --
1230 -- .- .- -- --
-- 717 100 11.0 8.1 8.2
379 -- -- -- -- --
-- 732 93 7.4 8.4 8.4
790 -- -- .- 7.8 --e
ANC
POTAS  SODI UM UNFLTRD  CHLO
SIUM AD- SCDI WM TIT 4.5 RDE
DS SORP- DS LAB DS
SOLVED TION SOLVED (MJL  SQLVED
(M¥L RATIO (MIL SCDWIM  AS (M L
AS K) AS N&) PERCENT CACOB) AS CL)
(00935) (00931) (00930) (00932) (90410) (00940)
10.0 2 77.0 33 263 31.0
10.3 2 73.3 35 233 11.9
11.6 3 117 37 311 14.2
12.0 3 120 38 384 17.0

Apr. 13
SPE-
aFlC SPE-
CON AFlC
DUCT- CON: TEMPER- TEMPER-
ANCE DUCT- ATURE ATURE
LAB ANCE AR WATER
(ussay  (us’ay) (DEG (DEG O
(90095) (00095) (00020) (00010)
-- 927 3.5 9.5
-- 1200 -8.0 2.5
-- 1520 -- 3.5
-- 1630 -3.5 2.5
896 936 2.0 2.5
-- 882 -- 2.0
-- 640 12.0 3.0
-- 722 18.0 6.0
838 828 17.0 8.5
-- 952 -- 20.0
1150 1130 20.0 24.6
1200 1170 31.5 25.5
SQLI bS,
FLUO SCLIDS, RESIDUE
R DE, SULFATE DS AT 180
DS DS SOLVED DEG C
SCLVED SOLVED (TONS DS
(M3 L (M3 L PER SOLVED
AS F) AS SO%) DAY) (M3 L)
(00950) (00945) (70302) (70300)
2 190 2540 620
-- 195 1260 --
-- 274 756 --
.2 280 1760 823

105

HARD-
NESS
TOTAL
(M3 L

AS
CACCB)
(00900)

330

290

575

524

734
788
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WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

TUR
BI D I RON, MANGA-  MANGAN- MLYB-  SELE- STRON
ITY ARSENC IR\, TOTAL  LEAD, LITHUM NESE ESE MRORY DENM NW TIUMM  SED -
Fl ELD DS DS RECOV- DS DS DS  TOTAL DS DS DS DS VENT,
WATER  SOLVED SOLVED ERABLE SCOLVED SOLVED SOLVED RECOVER SOLVED SCOLVED SOLVED SOLVED  SUS-
DATE UNLTRD  (UGL (UL (ugL (el (UL (UL - ABLE (UdL (ueL (UJL (UJL  PENDED

(NTU) ASAS) ASFE) ASFE) ASPB) ASLI) ASMY (UJL) ASHY ASM) ASSE ASSR (MIL)
(61028) (01000) (01046) (01045) (01049) (01130) (01056) (01123) (71890) (01060) (01145) (01080) (80154)

DATE PENDED  THAN
(T/DAY) .062 MW
(80155) (70331)

M Presence verified, not quantified
e Required equi pment not functional/avail abl e
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M N

JANUARY

MEAN

M N

DECEMBER

MEAN

M N
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NOVEMBER

05058000 SHEYENNE RI VER BELOWBALDH LL DAM ND-- Conti nued
TEMPERATURE, WATER (DEG C), WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

MEAN

M N

QOCTCBER

DAY

AN 0

@~~~
0 o5 ©

<N
0N~ ©

oo
X

©O©MN~00OO
—

2.8

2.2

3.0

3.0

2.4
MAY

M N

3.6

2.7

MEAN

2.0
M N

APRI L

3.2

4.0

M N MEAN

10.9

MEAN

11.2

10.0
M N

FEBRUARY

14.9

MONTH

DAY

—ANM< O

DOD
o

©oOo
aaa

13.7

17.9

2.9

1.0

2.4

5.5

4.5

MONTH
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RED R VER OF THE NORTH BASI N

TEMPERATURE, WATER (DEG C), WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

M N
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PONBNON WOWRAO ORANNO OWUTWO OOONN ONONO
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MAX
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N
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SPECI FI C CONDUCTANCE (M CRCSI EMENS/ CM AT 25 DEG (O, WATER YEAR CCTCBER 2000 TO SEPTEMBER 2001

DAY

OoOoO~N® gabhwNE

MAX

910
910
910
913
915

918
917
920
923
926

926
932
933
936
936

939
944
948
963
951

953
956
961
964
969

970
976
976
959
971
985

985

M N

OCTCBER

904
901
906
905
906

913
913
913
917
918

922
924
929
932
932

935
938
942
959
948

949
952
956
959
957

963
969
957
954
958
969

901

MEAN

907
907
909
909
912

916
916
916
920
921

924
927
931
934
934

937
941
944
962
949

951
954
958
961
963

966
971
972
957
963
976

939

MAX

988

M N
NOVEMBER

981
987
990
992
998

1000
994
1010

MEAN

984
989
992
994
999

1000

MAX

1140
1150
1170
1170
1190

1190
1200
1200
1180
1190

1210
1220
1230
1240
1250

1260
1280
1290
1300
1310

1370
1380
1400
1410
1420

1430
1440
1450
1460
1460
1480

1480

MN
DECEMBER

1140
1140
1150
1160
1170

1180
1190
1180
1180
1180

1190
1210
1220
1230
1240

1250
1260
1280
1290
1300

1310
1370
1380
1390
1400

1410
1420
1430
1440
1450
1460

1140

MEAN

1140
1150
1160
1170
1180

1190
1190
1190
1180
1190

1200
1210
1220
1230
1240

1260
1270
1280
1290
1310

1340
1370
1390
1400
1410

1420
1430
1440
1450
1460
1470

1280

MAX

1480
1510
1520
1520
1520

1530
1530
1530
1540
1540

1530
1530
1510
1500
1510

1510
1470
1470
1480
1480

1480
1490
1490
1500
1500

1510
1510
1510
1520
1540
1540

1540

M N
JANUARY

1480
1480
1490
1500
1500

1520
1520
1520
1520
1520

1520
1500
1490
1490
1500

1460
1460
1460
1470
1460

1470
1480
1480
1480
1490

1490
1500
1500
1500
1510
1530

1460

MEAN

=
NN N N =N DT
"NOOO OoOrwWwwu grooNO OFR,rNOO OwWoohN oo o

1480
1490
1510
1510
1510

1530
1520
1520
1520
1530

1520
1520
1500
1500
1500

1480
1460
1470
1470
1470

1470
1490
1480
1490
1490

1500
1500
1510
1510
1520
1530

1500
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RED R VER OF THE NORTH BASI N

SPECQ FI C CONDUCTANCE (M CRCSI EMENS/ CM AT 25 DEG C), WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DAY

©©oo~N® abhwNE

DAY

O©oO~N® abhwNE

10

VAX

1540
1530
1530
1540
1540

1540
1540
1540
1540
1540

1540
1540
1540
1530
1540

1630
1630
1630
1620
1630

1620
1610
1620
1610
1610

1610
1640
1640

932
933
951
951
937

940
941
958
964
972

994
970
981
979
980

981
991
989
985
984

975
991
994
1010
1030

1040
1050
1060
1070
1060

1070

M N
FEBRUARY

1520
1520
1530
1530
1530

1530
1530
1520
1530
1530

1520
1530
1520
1530
1520

1520
1620
1610
1600
1620

1610
1610
1600
1600
1590

1600
1600
1600

M N
JUNE

921
928
932
935
934

929
924
940
950
957

956
961
970
973
974

978
975
978
978
971

965
975
985
994
1000

1020
1030
1040
1060
1010

921

MEAN

1530
1520
1530
1530
1530

1530
1530
1530
1530
1530

1530
1530
1530
1530
1530

1560
1630
1620
1620
1620

1620
1610
1610
1610
1600

1600
1610
1620

927
931
940
939
935

934
932
949
957
964

969
965
976
976
977

979
981
981
982
980

968
982
990
1000
1010

1030
1040
1050
1060
1040

978

VAX

1610
1600
1580
1570
1570

1570
1570
1570
1570
1570

1560
1570
1580
1580
1590

1590
1590
1580
1580
1550

1530
1510
1500
1500
1500

1490
1480
1350
1260
1180
1090

1610

MAX

1070
1080
1100
1090
1100

1100
1110
1110
1120
1130

1130
1110
1120
1130
1140

1140
1140
1140
1140
1140

1140
1140
1130
1130
1130

1130
1130
1120
1130
1130
1130

1140

M N
MARCH

1580
1570
1550
1550
1560

1550
1560
1550
1550
1550

1560
1560
1560
1560
1570

1570
1560
1570
1550
1520

1500
1480
1490
1490
1480

1460
1350
1260
1180
1080

994

994

M N
JULY

1010
1070
1080
1090
1090

1070
1100
1100
1090
1120

1110
1100
1100
1110
1120

1130
1130
1130
1130
1130

1130
1120
1120
1120
1120

1120
1120
1120
1120
1120
1110

1010

MEAN

1600
1580
1560
1560
1560

1560
1570
1560
1560
1560

1560
1560
1570
1570
1580

1580
1580
1580
1570
1540

1520
1500
1500
1500
1490

1480
1420
1300
1210
1120
1040

1500

1060
1080
1090
1090
1100

1100
1100
1100
1110
1120

1120
1110
1110
1120
1130

1140
1140
1140
1140
1140

1140
1130
1130
1130
1130

1130
1120
1120
1120
1130
1120

1120

MAX

997
954
926
906
915

861
811
734
692
659

651
635
623
628
629

630
618
640
640
655

656
683
699
722
809

745
756
811
888
832

997

1120
1140
1140
1150
1150

1150
1140
1140
1140
1150

1150
1150
1150
1160
1150

1160
1170
1170
1170
1180

1180
1170
1180
1180
1180

1180
1180
1180
1190
1190
1190

1190

M N
APRI L

951
906
876
848
845

794
732
690
639
646

634
599
597
600
607

599
602
608
629
633

628
646
678
679
706

718
718
755
801
815

597

M N
AUGUST

1120
1120
1130
1140
1150

1140
1140
1110
1140
1140

1140
1150
1150
1150
1140

1150
1160
1150
1160
1170

1170
1160
1170
1170
1090

1160
1180
1170
1180
1180
1180

1090

MEAN

979
933
904
888
883

831
771
706
657
653

638
620
610
616
617

619
610
623
635
644

643
660
687
693
743

733
733
780
857
822

726

1120
1130
1140
1140
1150

1150
1140
1140
1140
1140

1150
1150
1150
1150
1150

1160
1160
1160
1170
1170

1170
1170
1170
1170
1170

1170
1180
1180
1180
1190
1190

1160

MAX

854
840
823
809
808

812
818
825
827
828

843
842
846
847
851

861
866
869
879
881

884
894
903
901
907

906
910
917
944
942
936

944

1190
1190
1200
1200
1200

1200
1200
1190
1200
1190

1190
1190
1190
1190
1200

1210
1220
1220
1220
1230

1230
1230
1220
1230
1230

1230
1220
1210
1210
1210

1230

M N
VAY

820
822
806
806
804

805
809
817
823
825

826
831
839
843
847

848
860
862
867
873

878
884
891
888
896

901
903
908
913
932
916

804

M N
SEPTEMBER

1180
1190
1190
1190
1190

1180
1180
1180
1180
1180

1180
1180
1180
1180
1190

1200
1210
1210
1210
1220

1220
1210
1210
1210
1220

1210
1200
1200
1190
1200

1180

836
827
816
807
806

809
814
821
825
826

832
836
842
845
848

853
864
866
872
878

881
888
896
896
901

904
906
912
923
936
928

861

1190
1190
1190
1200
1190

1190
1190
1190
1190
1190

1190
1190
1190
1190
1190

1200
1210
1210
1220
1220

1230
1220
1220
1220
1220

1220
1210
1200
1200
1210

1200

109



110 RED R VER OF THE NORTH BASI N
05058500 SHEYENNE RIVER AT VALLEY ATY, ND

LOCATI ON. -- Lat  46°54' 50", |ong 98°00" 30", in SEY ,NW/ , sec.28, T.140 N, R 58 W, Barnes County, Hydrol ogic Unit 09020204, on
left bank 100 ft downstreamfrom College Damin Valley Gty, and at nile 253.0.

DRAI NAGE AREA --7,810 ni 2, approximately, of which about 5,700 mi2 is probably noncontributing, includes 3,800 m?2 in closed
basi ns.

WATER- DI SCHARGE RECCRDS

PER D COF RECCRD. -- March to August 1919, March 1938 to Septenber 1975; Cctober 1979 to current year (gage heights and annual
maxi mum di scharge for water years 1980 to current year; seasonal discharge record for March 1995 to Septenber 1996). Records
for July 1938, published in WP 855, have been found to be unreliable and should not be used.

REVI SED RECORDS. - --WBP 1388: 1939 (M. WBP 1728: Drainage area.

GACGE. --Water-stage recorder and concrete control. Datumof gage is 1,199.27 ft above sea |level. March to August 1919,
nonrecording gage at site 0.5 m upstreamat different datum March to Oct. 13, 1938, nonrecordi ng gage at present site and
dat um

REMARKS. - - Fl ow regul ated by Lake Ashtabula 13 m upstream (see station 05057500). Small diversions above station for municipal
suppl y.

EXTREMES FCR PER GD OF RECCRD. - - Maxi num di schar ge, 5, 250 ft3/s, Apr. 21, 1996, gage height, 18.78 ft.
EXTREMES FOR CURRENT YEAR - - Maxi num di scharge, 2,450 ft3/s, Apr. 14, gage height, 11.60 ft.

GAGE HElI GHT, FEET, WATER YEAR OCTOBER 2000 TO SEPTEMBER 2001
DAl LY MEAN VALUES

DAY act NOv DEC JAN FEB VAR APR MAY JWN JuL AUG SEP
1 3.55 4.94 5.18 --- 4.73 3.86 6. 67 6. 95 4.76 6. 49 6. 80 3.50

2 3.55 4.93 5.17 == 4.69 3.91 7.10 6. 48 4.86 6. 40 6. 98 3. 47

3 3.55 5.17 5.18 3.98 4. 69 4. 06 8.16 6.61 4.87 5.91 6. 52 3.45

4 3.55 5.21 5.16 3.93 4. 68 4.10 8.50 6. 88 4.93 5.55 6.31 3.42

5 3.57 5.20 5.27 3.84 4.68 4. 06 8.94 7.07 5.22 5.30 6. 26 3.36

6 3.57 5.23 5.50 3.82 4.67 4.05 9. 02 7.21 5.27 5.19 6. 25 3.34

7 3.77 5.32 5.25 3.81 4. 60 3.99 10. 32 7.31 5. 26 4.72 6.15 3.38

8 3.81 5.32 5.27 3.80 4.54 3.96 10. 83 7.52 5.17 4. 66 5.61 3.34

9 3.82 5.41 --- 3.82 4.54 3.94 10. 63 7.43 4. 89 4.29 6. 16 3.31
10 3.82 6. 09 --- 3.82 4.61 3.90 11.04 7.36 4.89 3.83 5.64 3.30
11 3.82 6.15 --- 3.95 4.55 3.85 11. 26 7.06 5.03 3.77 5.27 3.30
12 3.83 6.16 --- 4.03 4.64 3.79 11. 44 6. 64 4.95 3.77 5.19 3.29
13 3.89 6. 14 --- 4. 36 4. 60 3.72 11.52 6.59 4.94 3.76 5.06 3.28
14 3.91 6.12 5.18 4.45 4.64 3.60 11.51 6.28 4.93 3.78 3.77 3.35
15 3.86 6. 07 5.08 4.43 4.68 3.50 11.05 6.14 4.95 3.79 4.01 3.34
16 3.86 5. 96 4.74 4.57 4.48 3. 49 10. 92 6. 08 4.96 3.79 3.87 3.32
17 4. 06 5. 60 4.70 5.15 3.96 3. 46 10. 89 5.85 4.92 3.78 3. 60 3.32
18 4.08 5.55 4.93 5.09 3.92 3.49 10. 96 5.82 4. 96 3. 80 3.53 3.31
19 4.13 5.54 4.92 4.98 3.90 3.50 10. 88 5.63 4.98 3.84 3.52 3.30
20 4. 45 5.58 4.92 5.03 3.92 3.93 10.51 5. 60 5.03 3.91 3.51 3.43
21 4. 47 5.77 4.67 5.07 3.91 4.54 10. 46 5.59 5. 00 4.17 3.51 3.43
22 4.50 5. 49 4. 47 4.95 4.01 4. 96 10. 30 5.34 5.01 4. 46 3.53 3.37
23 4.49 5.31 --- 4. 96 4. 06 5.15 9.70 5.48 5.21 4.81 3.71 3.32
24 4.49 5.26 --- 4.98 4.04 5.05 9. 04 5.28 5.29 4. 89 3.52 3.30
25 4.51 5.21 --- 5.03 4.05 5.01 --- 5.02 5.33 4.89 4.70 3.29
26 4.57 5.22 --- 4.95 4.01 5.19 7.90 4.75 5.67 4.92 5.42 3.28
27 4.72 5.21 --- 4.91 3.93 5.97 7.89 4.71 6.12 5.23 5. 62 3.29
28 4.87 5.20 --- 4. 96 3.75 5.97 7.33 4.70 6. 46 5.07 4.72 3.34
29 4.94 5.20 --- 4. 95 --- 5. 96 7.18 4. 69 6. 36 4.97 4.24 3.39
30 4.92 5.20 --- 4.88 --- 6.28 7.05 4.67 6. 48 5.00 3.57 3.42
31 4.90 --- --- 4.80 --- 6. 67 --- 4.71 --- 5.76 3.51 ---
MEAN 4.12 5. 49 5.03 4.53 4.34 4.42 9. 62 6. 05 5.22 4. 66 4.84 3.35
VAX 4.94 6. 16 5.50 5.15 4.73 6. 67 11.52 7.52 6. 48 6. 49 6. 98 3.50
M N 3.55 4.93 4. 47 3.80 3.75 3.46 6. 67 4. 67 4.76 3.76 3.51 3.28



RED R VER OF THE NORTH BASI N

05058500 SHEYENNE RI VER AT VALLEY CITY, ND--Continued

WATER QUALI TY RECCRDS

PER CD OF RECCRD. --Water year 1972 to current year.

DATE

APR

26. ..

DATE

APR

26. ..

TIME

1430
1815

SCDl UM
DS
SOLVED
(MI L
AS NA)
(00930)

111

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DS PH PH SPE-
CHARGE, WATER WATER QFIC
I NST. WHOLE ~ WHOLE oV
OBIC FIED LAB DUCT-
FEET (STAND- (STAND-  ANCE
PER ARD ARD LAB
SECOND WNITS)  WNTS) (US/QV
(00061) (00400) (00403) (90095)
2310 -- -- --
1220 7.3 7.5 769

ANC
UNFLTRD CHO  FLUO
TIT 4.5 RDE R DE,
LAB DS DS
(MJL  SCLVED SOLVED
SIDIM  AS (MYL  (MIL
PERCENT CAC8) AS ) ASF
(00932) (90410) (00940) (00950)
34 222 21.0
MANGA-
NESE,
DS
SOLVED
DATE gen
AS WN
(01056)
APR
13... .-
26. .. 230

SPE-
aFlC

SULFATE
DS
SOLVED
(ML

AS SOY)
(00945)

170

MERCURY
DS

SOLVED
(ug'L

AS HQ
(71890)

.10

TEMPER-
ATURE
AR
(DEG O
(00020)

No
oo

SQLI DS,
DS
SOLVED
(TONS
PER
DAY)
(70302)

1700

SQOLVED
(U3 L

AS M)
(01060)

TEMPER-
ATURE
WATER

9
(00010)

©or
ow

RESI DUE
AT 180
DEG C

SOLVED
(M3L)
(70300)

HARD-
NESS
TOTAL
(M3 L

AS
CACCB)
(00900)

R)
(01080)

260

MAGNE-  POTAS-  SCDI UM
cCALOW  SIWM SIUM AD-
DS DS DS  SORP-
SOLVED SOLVED SOLVED  TION
(MYL (ML (MIL  RATIO
ASCA ASMY ASK)
(00915) (00925) (00935) (00931)
53.0 31.0 9.80 2
ARSEN C | RON, LEAD, LITH UM
DS DS DS DS
SOLVED SCLVED SOLVED  SOLVED
(UL (UL (LEL (UL
ASAS) ASFE) ASPB) ASLl)
(01000) (01046) (01049) (01130)
3.0 90 2.00 100



112 RED R VER CF THE NCRTH BASI N
05058700 SHEYENNE R VER AT LI SBON, ND
LOCATI ON. - - Lat 46°26' 49", |ong 97°40' 44", on line between secs.1 and 2, T.134 N, R 56 W, Ransom County, Hydrol ogic Unit
09020204, on left bank 150 ft downstreamfromdamat State Fish Hatchery at north edge of city of Lisbon, 3 m upstreamfrom
Ti nber Coul ee, and at mle 162. 1.

DRAI NAGE AREA - -8, 190 ni 2, approxi mat el y, of which about 5,700 m 2is probably noncontributing, including 3,800 m 2in closed
basi ns.

WATER DI SCHARGE RECORDS
PERI OD OF REQCRD. - - Sept enber 1956 to current year.
REVI SED RECORDS. - - WP 1728: Drai nage area.
CGACE. --Water-stage recorder. Datumof gage is 1,066.46 ft above sea |evel.

REMARKS. - - Records fair except for periods of estimated discharge, which are poor. Flow regul ated by Lake Ashtabula (station
05057500), 108.5 m upstream

DI SCHARGE, CUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DALY MEAN VALUES

DAY oCT NOV DEC JAN FEB VAR APR MAY JWN JUL AUG SEP
1 127 e480 421 €150 e310 ell8 €850 1000 295 786 399 157
2 132 e480 432 el45 e310 €100 €950 €950 294 828 490 111
3 129 e480 441 el40 e310 e88 e1200 e915 300 845 e600 110
4 126 e480 437 el35 e312 €90 e1500 €925 311 810 e700 104
5 123 e510 508 el30 e315 el20 e1650 1000 315 645 €920 100
6 122 €540 483 el25 e315 el40 1850 1050 324 546 €850 95
7 122 €560 447 el20 e315 el45 2350 e1130 367 484 e720 95
8 el30 e570 488 ell8 e312 elas 2590 el140 383 435 649 85
9 el50 e575 486 ell5 e305 elas 2670 e1100 388 370 638 7
10 e180 €600 561 ell5 e305 el40 2670 1030 387 340 554 79
11 €200 €620 €530 ell5 e310 el38 2470 989 338 298 661 75
12 €200 €620 e530 ell8 e310 el35 2530 939 328 230 527 74
13 €200 €610 e530 el20 e305 el28 2630 844 382 203 425 72
14 €200 e550 e525 el40 e310 el22 2730 722 394 199 394 74
15 e210 e475 e520 el60 e310 ello 2800 686 377 196 366 7
16 e215 e420 e510 €200 e300 €100 2660 653 369 199 224 74
17 €205 €390 €500 €220 e300 €90 2470 663 363 200 161 78
18 €200 e370 e460 €280 €260 e80 2360 631 386 €200 162 78
19 e220 e350 e450 e300 e210 e76 2320 587 360 e210 142 76
20 e250 e340 e440 e320 el150 e80 2330 573 350 e220 125 81
21 €280 €350 e420 e325 el30 €95 2300 525 338 e235 118 83
22 e300 e370 €380 €330 el28 ell5 2210 494 339 €250 114 83
23 €340 e400 e275 e325 el25 el70 2090 479 337 €260 110 94
24 e345 e480 e240 e320 el25 e220 1890 435 331 e290 108 89
25 e345 501 €200 e310 el25 e260 1680 440 366 338 139 81
26 €345 506 el85 e310 el22 €320 1430 413 393 357 141 80
27 €350 461 el65 e310 el20 400 1270 373 411 377 261 e79
28 e370 452 el55 e310 el20 e480 1160 326 495 384 431 e78
29 e400 443 el55 e310 --- e580 1100 305 649 430 463 e78
30 e440 431 el50 e310 --- e660 1020 299 778 429 322 e78
31 €480 --- €150 €310 --- €750 --- 300 --- 395 212 ---
TOTAL 7436 14414 12174 6736 6869 6340 59730 21916 11448 11989 12126 2595
MEAN 240 480 393 217 245 205 1991 707 382 387 391 86.5
VAX 480 620 561 330 315 750 2800 1140 778 845 920 157
M N 122 340 150 115 120 76 850 299 294 196 108 72
ACGFT 14750 28590 24150 13360 13620 12580 118500 43470 22710 23780 24050 5150
STATI STICS GF MONTHLY MEAN DATA FCR WATER YEARS 1957 - 2001, BY WATER YEAR (W)
MEAN 74.0 96. 8 88. 2 76.3 94.0 352 846 385 211 196 121 79.8
VAX 716 480 393 217 413 1525 4181 2394 970 1424 1945 561
(W) 1995 2001 2001 2001 1996 1995 1997 1997 2000 1993 1993 1994
M N 7.66 12.2 8. 69 8.15 10.7 19.8 20.3 17.5 14.8 6. 07 6.54 5.25
(W) 1957 1991 1991 1991 1991 1964 1991 1959 1961 1973 1961 1959
SUMVARY STATI STI CS FCR 2000 CALENDAR YEAR FCR 2001 WATER YEAR WATER YEARS 1957 - 2001
ANNUAL TOTAL 132018 173773
ANNUAL MEAN 361 476 218
H GHEST ANNUAL MEAN 719 1997
LONEST ANNUAL MEAN 25.9 1991
H GHEST DAILY MEAN 2140 Jun 22 2800 Apr 15 5650 Apr 23 1997
LONEST DAILY MEAN 74 Feb 12 72 Sep 13 .00 Cct 23 1956
ANNUAL SEVEN- DAY M Nl MM 76 Feb 10 75 Sep 11 . 87 Cct 1 1956
NAXI MM PEAK FLONV 2880 Apr 14 5670 Apr 23 1997
MAXI MUM PEAK STAGE 12.46 Apr 14 a 19.29 Apr 5 1997
ANNUAL RUNCFF (AG FT) 261900 344700 158200
10 PERCENT EXCEEDS 750 966 479
50 PERCENT EXCEEDS 251 326 66
90 PERCENT EXCEEDS 120 106 16

a Backwater fromice
e Estinmated



PER CD CF RECCRD. --\Water year

RED R VER OF THE NORTH BASI N

05058700 SHEYENNE R VER AT LI SBON, ND-- Conti nued

WATER QUALI TY RECCRDS

1956 to current year.

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DS DS PH PH SPE-
OHARGE, WATER WATER OFIC  SPE HARD-
IN INST.  WHOLE  WHOLE oaN OFC NESS
QBIC OBIC FED LAB DUICT- OON TEMPER TEMPER  TOTAL
FEET FEET (STAND- (STAND  ANCE DUICT-  ATURE  ATURE  (MIL
DATE TIME PER PER ARD ARD LAB ANCE AR VATER AS
SECOND SECOND WNTS) UNTS) (USQM) (USOM) (DEGCQ (DEGQ  CACB)
(00060) (00061) (00400) (00403) (90095) (00095) (00020) (00010) (00900)
NOV
20. . 1215 .- 342 -- -- -- 747 -9.0 1.0 --
FEB
13.. 1220 305 -- -- .- -- 1410 -8.0 .00 .-
APR
14. . 1620 -- 2650 -- -- -- 703 15.0 4.5 --
24, . 1300 -- 1720 8.1 7.9 704 670 9.5 7.5 220
JWN
19. . 0655 .- 355 -- .- .- 848 8.5 14.5 .-
SEP
26. 0935 -- 80 8.3 8.2 1320 1290 8.0 10. 2 450
ANC SOLIDS, SALIDS,
SCDl UM UNFLTRD  CHLO  FLWO SOLIDS, RESIDE SUM OF
AD SODI WM TIT4.5 RDE RDE, SUFATE DS AT 180 CONSTI-
SRP- DS LAB DS DS DS SOLVED DEG C TUENTS,
TION  SCLVED (MJL SOLVED SOLVED SOLVED (TONS DS DS
DATE RATIO (MSL SODIUM  AS (MFL  (MEL  (MIL PER SOLVED  SOLVED
AS NA) PERCENT CACB) ASQ) ASFH ASSOY) DAY) (ML) (MIL)
(00931) (00930) (00932) (90410) (00940) (00950) (00945) (70302) (70300) (70301)
NOV
20. . -- -- -- -- -- -- -- -- -- --
FEB
APR
14. . .- - -- -- .- .- -- -- -- -
24, . 2 53.0 33 204 11.0 1 200 2340 504 468
JUN
19. . -- -- -- -- -- -- -- -- -- --
SEP
26. . 2 120 36 368 30.0 3 340 198 919 869
MANGA- MLYB- SELE-  STROMN
LITHUM NESE MERORY DENMM N WV TIUM
DS DS DS DS DS DS
SOLVED SCLVED SOLVED SOLVED SOLVED — SCLVED
DATE (WL (UL (U@L (udL (UL (udL
ASLI) ASM) ASHY ASM SE) AS SR
(01130) (01056) (71890) (01060) (01145) (01080)
NOV
20. . -- .- .- -- --
FEB
13. . -- -- .- -- --
APR
14. . -- -- -- -- --
24. . 100 60.0 <. 10 2.0 3.0 210
JWN
19. . -- .- .- -- .-
SEP
26. ... 100 120 <.10 3.0 3.0 480

(00915)

( 010003

113
MAGE-  POTAS
S M Sy
DS DS
SOLVED  SCLVED
(ML (MIL
AS MY AS K
(00925)  (00935)
26.0 9.50
57.0 13.0
I RON, LEAD,
DS DS
SOLVED  SCLVED
(WL (UEL
AS FE) AS PB)
(01046)  (01049)
70 2.00
70 2.00



114 RED R VER OF THE NORTH BASI N
05058850 DI TCH 10 ABOVE | RON SPRINGS CREEK NEAR MLECD, ND

LOCATI ON. -- Lat 46°29' 07", |ong 97°16' 03", in NW/ 4I\E1/4 sec.30, T.135 N, R52 W, R chland County, Hydrologic Unit 09020204, in
Sheyenne R ver Grasslands, 6.2 m northeast of MLeod.

DRAI NAGE AREA. - - Not det er mi ned.
WATER DI SCHARGE RECORDS
PERI D OF RECORD. --July 2 to Sept. 30, 2001.
GAGE. --Water-stage recorder. Hevation of gage is 1,055 ft above sea |evel, from topographic nmap.
REMARKS. - - Recor ds poor .
EXTREMES FCR CURRENT YEAR - - Maxi mum r ecor ded di scharge, 6.2 ft3s, Jul y 19, gage height, 7.24 ft; no flow on many days.

DI SCHARGE, COUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DALY MEAN VALUES
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FEB MAR APR MAY JUWN JuL AUG SEP
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MEAN 1.63 .23 . 000

(W) 2001 2001 2001
M N - S - - —-- —_— - --- .- 1.63 .23 . 000
(W) 2001 2001 2001

SUMVARY STATI STI CS FCR 2001 WATER YEAR

H GHEST DAILY MEAN 5.3 Jul 19
LONEST DAILY MEAN .00  Aug 21
ANNUAL SEVEN- DAY M N MM .00 Aug 21
NAXI MM PEAK FLONV 6.2 Jul 19
MAXI MM PEAK STAGE 7.24 Jul 19
10 PERCENT EXCEEDS 1.7
50 PERCENT EXCEEDS .12
90 PERCENT EXCEEDS .00

e Estimated

M scel | aneous di scharge neasurenents on Iron Springs Geek, 1.1 mle bel ow gage

Dat e Di schar ge

July 2 3.02
Sept enber 6, 2001 0.08




LOCATI ON - - Lat 46°37' 54", |ong 97°00' 01", in SEY ,SEY ,SW/, sec.33, T.137 N, R50 W, Cass County, Hydrol ogic Unit 09020204,

RED R VER OF THE NORTH BASI N

05059000 SHEYENNE R VER NEAR KI NDRED, ND

on left bank 100 ft downstreamfrom North Dakota State H ghway 46 bridge crossing,

67.9.

DRAI NAGE AREA - -8, 800 i 2, approxi matel y, of which about 5,780 m?is probably noncontributing, including 3,800 m2in closed

basi ns.

PERI CD OF RECCRD. --July 1949 to current year.

REVI SED RECORDS. - - WP 1728: Drai nage area.
GACE. - -Wat er-stage recorder.

Dat um of gage is 925.55 ft above sea | evel

at site 1,500 ft upstream July 1949 to Sept

REMARKS. - - Records fair except for periods of estimated discharge, which are poor

Asht abul a (station 05057500)

EXTREMES QUTSI DE PERI D OF RECCRD. --Spring flood in 1947 or 1948 reached a stage of 22.1 ft from fl oodmarks

3,600 fts.

202 m upstream and several

30, 1962,

WATER- DI SCHARGE RECCRDS

smal |

reservoirs

FromCct. 1,

115

1.5 m southeast of Kindred, and at mle

1962

to Sept.

nonrecordi ng gage at same site and datum

DI SCHARGE, QUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DAY ocr NOV
1 324 445

2 246 497

3 209 497
4 203 484

5 206 477

6 205 489

7 203 549

8 201 636

9 200 626
10 200 606
11 201 599
12 207 591
13 224 €590
14 231 e580
15 235 e575
16 234 e580
17 233 €580
18 239 e570
19 243 e560
20 239 e540
21 235 e490
22 248 €430
23 263 €390
24 279 e370
25 326 e410
26 351 e480
27 369 €540
28 370 e540
29 372 e500
30 389 e470
31 402 ---
TOTAL 8087 15691
MEAN 261 523
MAX 402 636
M N 200 370
AC-FT 16040 31120

STATI STICS CF

VEAN 96. 7 115
MAX 693 589
(W) 1995 1995
M N 24.6 22.7
(W) 1957 1956
SUMVARY STATI STI CS
ANNUAL TOTAL

ANNUAL MEAN

ANNUAL SEVEN- DAY M NI MM
MAXI MUM PEAK FLOW

MAXI MUM PEAK STAGE

I NSTANTANEQUS LON FLOW
ANNUAL RUNCFF (AG FT)

10 PERCENT EXCEEDS

50 PERCENT EXCEEDS

90 PERCENT EXCEEDS

From neasur ement of di scharge

a
b Backwater fromice
e Estinmated

DEC

e450
e430
e430
e440
e450

e460
e470
e475
e480
e480

e480
e480
€480
e480
e470

e460
e460
e450
e450
e440

e420
€400
e370
e330
e300

e270
e250
€230
e215
e205
e202

12407
400
480
202

24610

DALY MEAN VALUES

JAN FEB MAR APR
€200 e320 el190 e1180
€220 e318 el85 e1200
€220 e320 €180 e1400
e215 e320 el78 e1650
e210 e325 el75 1800
€205 e325 el75 2000
€200 e320 el75 e2280
€200 e320 €180 2800
€198 e320 e190 3100
el95 e325 €200 3250
e193 e325 e220 3070
el192 e325 e235 3100
€188 e325 e245 3050
els84 e325 e245 2940
€180 e320 e235 2880
el85 e320 e220 2850
el97 e320 e210 2820
e222 e320 €200 2750
e237 e310 e210 2660
e261 e300 e240 2530
e277 e265 e300 2470
e294 e230 e350 2390
e300 e205 e420 2370
e305 el90 e520 2370
e310 el180 e640 2330
e315 el80 e800 2220
€320 el85 1000 2060
€320 el90 1020 1820
€320 .- 1050 1580
e320 --- el1070 e1500
e320 .- e1100 ---
7503 8028 12358 70420

242 287 399 2347

320 325 1100 3250

180 180 175 1180

14880 15920 24510 139700

98. 6 84.8 96.0 342 889
400 242 317 1256 3957
2001 2001 1996 1987 1997
17.6 17.5 21.7 35.1 71.7
1956 1991 1956 1956 1991
FCR 2000 CALENDAR YEAR FCR 2001
160421 204435
438 560
1960 Jun 29 3250
105 Feb 14 66
105 Feb 14 78
a 3310
b 18
66
318200 405500
855 1130
350 380
185 177

gage height, 16.56 ft

MONTHLY MEAN DATA FCR WATER YEARS 1949 - 2001, BY WATER YEAR (W)

MAY JWN
e1400 e420
e1300 e405
el250 e390
el170 e380
e1130 e380
el1100 e380

1170 e390
1130 e410
1080 e440
1040 e480

987 515

964 535

940 510

886 506

838 524

771 535

729 527

685 568

644 586

620 556

594 532

582 512

571 497

e550 486
e540 483
e520 474
e510 473
€490 478
e475 481
e460 503
e440 .-
25566 14356
825 479
1400 586

440 380
50710 28480

541 307

3053 1938
1950 1950
53.6 48. 4
1990 1961
WATER YEAR
Apr 10
Sep 30
Sep 13
Apr 10
.38 Apr 9
Sep 30

JUL

567
645
699
739
769

764
700
624
554
485

427
367
335
280
232

211
206
276
334
356

358
377
313
277
253

257
301
347
369
380
405

13207
426
769
206

26200

269
1466
1975
26.7
1988

AUG

448
409
379
457
646

769
761
712
700
698

695
643
678
650
542

486
440
405
284
239

234
182
160
141
145

134
137
170
203
360
466

13373

769
134
26530

153
2231
1993
17.5
1988

WATER YEARS 1949 -

258
770

48.

5610

9

11
5970

b 22

187100
550

95

35

33

Apr
Aug
Dec

Apr

29
16

27

Flow regul ated to a | arge degree by Lake

di schar ge about

418

103
528
1999
25.1
1959

2001

1997
1991
1997
1990
1990
1997
1997

30, 1989, gage was | ocated
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WATER QUALI TY RECCRDS

PER CD OF RECCRD. --\Water year 1972 to current year.

DATE TIME
oct
04. . 1530
JAN
17.. 1350
MER
07. 1440
APR
19. . 1040
MAY
01. 1030
09. 1305
JWN
19. . 1030
Ju
25. 0830
CALC UM
DS
SCLVED
DATE (MI L
AS CA)
(00915)
ocT
04. . .-
JAN
17.. .-
MR
07.. --
APR
19. . 49.0
MAY
o1... 63.5
09. .. .-
JWN
19. .. --
Ju
25. 88.5
TR
Bl D
ITY
FIELD
WATER
DATE UNFLTRD
(NTY)
(61028)
oct
04. . .-
JAN
17.. --
MR
07.. .-
APR
19. . .-
NAY
01.. 240
09. . --
JWN
19. . .-
Ju
25. 150

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DS DS  BARD  OXYGEN
CHARGE, METRC DS
IN | NST. PRES  SCLVED
aBIC QBIC SIRE  (PER
FEET FEET (MM CENT
PER PER o SATUR-
SECOND SECOND  HQ) ATI ON)
(00060) (00061) (00025) (00301)
.- 199 -- --
.- 198 -- .-
-- 173 -- --
2660 -- -- --
1400 -- 725 91
-- 1060 - -
-- 587 -- --
253 -- 742 97
MAG\E-  POTAS-  SCDIUM
SIuv S UM AD SCDI WM
DS DS SORP- DS
SOLVED SCLVED TION  SOLVED
(MJL (ML RATIO (ML
AS MY ASK) AS NA)
(00925) (00935) (00931) (00930)
26.0 9.70 2 53.0
32.3 10.1 2 60.5
46.3 11.0 2 79.3
| RON,

ARSENIC | RON, TOTAL  LEAD,
DS DS RO/ DS
SOLVED SCLVED ERABLE  SOLVED
(UWWL (UL (WL (UL
ASAS) ASFE) ASFE) AS PB)
(01000) (01046) (01045) (01049)
3.0 130 -- 2.00
-- -- 2460 --

-- -- 4080 --

SODl UM
PERCENT
(00932)

PH
VATER
WHOLE
FI ELD

(STAND

ARD
N TS)
(00400)

CACCB)

NESE,
DS
SOLVED
(U3 L
AS WN)
(01056)

14.0
14.8

19.4

MANGAN-
ESE
TOTAL
RECOVER
- ABLE

(Ld'L)
(01123)

570

SPE-
AdFC  SPE
aN dFIC
DUCT-  CON
ANCE DUCT-
LAB ANCE
(usay (us'av
(90095)  (00095)
-- 931
-- 545
720 713
793 797
.- 595
.- 1040
993 985
FLUO-
RDE  SULFATE
DS DS
SOLVED  SCLVED
(MJL  (MIL
ASF) AS SO
(00950)  (00945)
.2 160
.- 190
-- 224
MOLYB-
MERCURY  DENUM
DS DS
SOLVED  SCLVED
(WL (WL

TEMPER.  TEMPER
ATURE  ATURE
AR WATER
(DEG O (DEG Q
(00020)  (00010)
11.5 11.0
-5.0 .5
1.0 .00
10.0 6.5
17.6 13.6
12.5 7.0
14.5 18.0
18.9 23.3
SCLI S,
SOLIDS,  RES| DUE
DS AT 180
SOLVED [DEG C
(TONS DS
PER SOLVED
DAY)  (MIL)
(70302) (70300)
3230 450
1920 --
423 --
SELE-  STRON
N UM TI UM
DS DS
SOLVED  SCLVED
(U@L  (udL

HARD-
NESS
TOTAL
(M3 L

AS
CACCB)
(00900)

423
511

622

SEDI -
NENT,
SUs-
PENDED
(MIL)

(80154)
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WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

SEDI -
VENT,
DS
CHARGE,
SUs-
PENDED
(T/ DAY)
(80155)

144

SED.
SUSP.
S| EVE
D AM
% FI NER
THAN
062 MW
(70331)

SED.
SUSP.
FALL
Dl AM
% FI NER
THAN
031 MW
(70341)

.016 MW

.008 MM

SED. SED.
SUSP. SUSP.
FALL FALL
Dl AM D AM

%FINER % FI NER
THAN THAN

.004 MM .002 M

(70338) (70337)
a1 25
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LOCATI ON. - - Lat  46°45' 01", |ong 96°55' 35", in NEY ,SEY ,SEY , sec.24, T.138 N, R50 W, Cass County, Hydrologic Unit 09020204,
on right bank 300 ft upstreamfromdiversion structure 1 m southwest of Horace.

DRAI NAGE AREA -- 8,840 ni2, approximately, of which about 7,580 nmi2 is probably noncontributing, including 3,800 ni? in closed
basi ns.

WATER- DI SCHARGE RECCRDS
PER CD OF RECCRD. - - Cctober 1992 to current year.
GACGE. --Water-stage recorder. Datumof gage is 890 ft above sea |evel.
REMARKS. - - Records fair except for periods of estimated discharge, which are poor. Flowregulated to a | arge degree by Lake
Asht abul a (station 05057500), 230 ni upstream These records represent the total Sheyenne River flow inmediately upstream
fromthe Horace flood diversion.

DI SCHARGE, CQUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DALY MEAN VALUES

DAY ocr NOV DEC JAN FEB MAR APR MAY JWN JUL AUG SEP
1 439 430 e510 e240 e330 e233 1200 e1700 457 613 431 497
2 354 483 €480 €240 €330 e234 e1250 1570 449 715 439 418
3 279 522 e450 €240 e330 €230 el370 1470 442 800 403 313
4 231 514 e450 €250 e330 e223 e1580 1400 428 831 392 246
5 219 502 e465 e250 e330 e210 el740 1360 415 851 524 189
6 223 504 e470 e245 e330 el95 1950 1320 415 862 746 152
7 222 577 €480 €240 €330 €205 €2190 1530 423 831 846 151
8 218 667 €490 €230 e330 €230 e2770 1270 427 744 816 138
9 214 680 e490 e225 e330 e238 e3210 1220 435 656 784 122
10 211 653 e490 e220 e330 €236 3500 1200 475 571 782 114
11 210 633 e490 e220 e330 e244 3600 1180 524 502 785 110
12 210 629 €490 €210 €330 e259 3560 1150 583 430 762 100
13 219 622 €490 e210 e330 €268 3490 1140 593 382 719 86
14 244 €600 e490 e210 e330 €265 3230 1110 542 348 768 84
15 253 590 e490 e210 e330 €260 3090 1090 549 291 709 82
16 255 600 e480 e210 e325 250 3030 1040 589 244 594 82
17 252 €600 e475 €210 €325 €240 2930 988 594 223 529 82
18 252 €600 e470 €220 e320 €230 2860 940 595 244 469 83
19 256 e590 e465 €230 e320 €260 2790 878 835 303 370 83
20 261 e575 e460 e250 e315 €280 2690 831 892 397 270 81
21 255 e560 e450 e270 290 e330 2600 797 809 413 241 87
22 249 €540 €440 €300 e270 €400 2550 763 724 450 218 98
23 268 e510 e425 e320 e240 e500 2550 743 658 408 186 97
24 285 e470 e390 e340 €220 €630 2580 712 611 337 159 96
25 307 e460 e370 e345 220 €700 2620 689 586 294 145 87
26 348 e460 e330 e345 e220 e800 2590 671 570 271 146 81
27 370 €480 €300 €345 €225 €910 2470 645 544 280 143 90
28 383 €560 e275 e340 €230 €1030 2300 629 549 329 148 91
29 384 e560 €260 e340 --- 1050 2000 599 559 370 168 82
30 388 e540 €250 e330 . 1100 1900 546 564 392 207 75
31 402 --- e245 e330 --- e1130 --- 487 --- 403 402 ---
TOTAL 8661 16711 13310 8165 8470 13370 76190 31668 16836 14785 14301 4097
MEAN 279 557 429 263 302 431 2540 1022 561 477 461 137
MAX 439 680 510 345 330 1130 3600 1700 892 862 846 497
M N 210 430 245 210 220 195 1200 487 415 223 143 75
AC-FT 17180 33150 26400 16200 16800 26520 151100 62810 33390 29330 28370 8130

STATI STICS GF MONTHLY MEAN DATA FCR WATER YEARS 1993 - 2001, BY WATER YEAR (W)

MEAN 247 301 245 186 208 699 1861 1163 609 668 528 315
MAX 673 617 429 268 302 1214 2964 2737 946 1157 2221 582
(W) 1995 1995 2001 1997 2001 1995 1997 1997 1999 1993 1993 1999
M N 52.9 54.8 31.7 73.0 98. 6 230 368 232 309 308 144 95.2
(W) 1993 1993 1993 1993 1993 1993 2000 1993 1993 1996 1998 1996
SUMVARY STATI STI CS FCR 2000 CALENDAR YEAR FCR 2001 WATER YEAR WATER YEARS 1993 - 2001
ANNUAL TOTAL 169287 226564

ANNUAL MVEAN 463 621 587

H GHEST ANNUAL MEAN 749 1999
LONEST ANNUAL MEAN 424 2000
H GHEST DALY MEAN 1980 Jun 30 3600 Apr 11 4480 May 8 1997
LOAEST DAILY MEAN 110 Feb 16 75 Sep 30 13 Dec 18 1992
ANNUAL SEVEN- DAY M NI MUM 110 Feb 16 82 Sep 14 16 Dec 13 1992
NMAXI MM PEAK FLOW a 3610 Apr 12 b 5210 May 8 1997
NAXI MUM PEAK STAGE c 25.01 Apr 10 d 26. 66 Mar 25 1999
ANNUAL RUNCFF ( AC-FT) 335800 449400 425100

10 PERCENT EXCEEDS 885 1260 1350

50 PERCENT EXCEEDS 375 418 317

90 PERCENT EXCEEDS 192 209 125

Gage height, 23.62 ft, nmay have been higher during period of backwater fromice, Apr. 10 & 11
Gage height, 25.44 ft, backwater fromice

Backwat er fromice

From hi gh-wat er mark, backwater fromice and cl osure of diversion channel

Esti mat ed

[oNeNeRei]
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WATER QUALI TY RECCRDS

PER CD OF RECCRD. --Water year 1993 to current year.

PERI CD COF DAILY RECCORD. - -

WATER TEMPERATURE: June 1997 to current year.

SPECI FI C CONDUCTANCE:  June 1997 to current year.

| NSTRUVENTATI ON. - -Water-qual ity sensors since June 1997.

REMARKS. - - Records good. Mssing data is result of sensor probe mal function and probe being buried in nud.

EXTREMES FCR PERI CD CF DALY RECCRD. - -

WATER TEMPERATURE: Maxi num recorded, 29.8°C, Aug. 6, 2001; m ni num recor ded,

-0.1°C, on nmany days.

119

SPECI FI C CONDUCTANCE:  Maxi mum recorded, 1,610 microsienmens, May 7 and 8, 2000; m ni mum recorded, 658 microsienmens, Apr. 17,
1999.

EXTREMES FCR CURRENT YEAR - -

WATER TEMPERATURES: Maxi num recorded, 29.8°C, Aug. 6; mininmumrecorded, 0.1°C, Feb. 28.
SPECI FI C CONDUCTANCE:  Maxi mum recorded, 1,410 m crosi enens,

DATE

TIME

1150
1330
0950
1430
1225
1020
1430
0720

0930
1520

1015
1125

1430
0925

0945
1025

0805
1150
1305

1120

(00060)

600
490
240
340
330
230
1030
2860

743
415

502
244

846
207

86

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DS PH
CHARGE,  WATER
INST. WHOLE
QBIC FIED
FEET  (STAND-
PER ARD
SECOND LN TS)
(00061)  (00400)

258 --

2960 --
-- 8.0

1220 --

PH
VATER
VHOLE

LAB
( STAND-
ARD
UN TS)
(00403)

Mar .

1-2; mnimumrecorded, 781 nicrosienens, Apr. 8-9.

TEMPER
ATURE
AR
(DEG O
(00020)

17.5

TEMPER
ATURE
VATER

(DEG O

(00010)

11.

12.

17.
17.

25.
25.

26.
22.
16.

g ocuvio o gy oul ou O’

0

.5
.00
.00

.00
.5

o
o

TOTAL
(M3 L
AS
CACCB)
(00900)

AS CA)
(00915)

MAGNE-
SIuv
DS

SOLVED

(M5 L

AS M3
(00925)
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SCDl UM
AD- SOOIl
SCRP- D S
TION  SOLVED
DATE RATI O (M3 L
AS

NA)
(00931)  (00930)

19. . .- .-
NOV

16. . .- -
DEC

15. . -- .-
JAN

03.. .- .-

24. . .- .-

30. . .- -
FEB

28. . -- .-
MAR

28. . .- .-
APR

17.. .- --

18. . 56.0
NAY

09. . -- .-

23.. .- .-
JWN

06. . .- -

20. . .- -
Ju

11. . -- .-

18. . .- .-
AUG

01.. .- -

07.. .- -

30. . -- .-
SEP

13.. .- .-

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

ANC SOLIDS, SQLIDS,
UNFLTRD  CHLO FLUO SOLIDS, RESIDUE SUM CF
TIT45 RDE RDE SUFATE DS AT 180 COONSTI- ARSENC
LAB DS DS DS SOLVED DEG C TUENTS, DS
(MJL SAVED SOLVED SOLVED (TONS DS DS  SOLVED
SDWM  AS (ML (ML (MIL PER SOLVED SOLVED (UG L
PERCENT CACCB) ASCO) ASF AS SO DAY) (MFL) (MIL) AS AS)
(00932) (90410) (00940) (00950) (00945) (70302) (70300) (70301) (01000)
33 184 15.0 170 3600 466 440 3.0
MANGA- MLYB-  SELE- STRON
LITHUM NESE, MERCURY DENMM N WM T UM
DS DS DS DS DS DS
SOLVED SOLVED SOLVED SOLVED SOLVED  SOLVED
DATE (LWL (UL (LWL (UL (UL (UL
ASLI) ASM) ASHY ASM) ASSE ASSR
(01130) (01056) (71890) (01060) (01145) (01080)
oct
19. . -- -- .- -- -- --
16. . -- -- .- -- -- --
DEC
JAN
03.. -- -- .- -- -- --
24. . -- -- -- -- -- --
30. . -- -- .- -- -- --
FEB
28. . -- -- .- -- -- --
MAR
28. . -- -- .- -- -- --
APR
18. . 100 40.0 <. 10 2.0 3.0 230
MAY
09. . -- -- .- .- -- --
JWN
06. . -- -- -- -- -- --
20. . -- -- .- -- -- --
Ju
18.. -- -- .- -- -- --
AUG
01.. -- -- -- -- -- --
07.. -- -- .- -- -- --
30. . -- -- .- -- -- --
SEP

| RON,

DS
SCLVED

(UgL

AS FE)

(01046)

(01049%
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TEMPERATURE, WATER (DEG C), WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

05059300 SHEYENNE R VER ABOVE SHEYENNE RI VER DI VERSI ON NEAR HCRACE,

M N

MEAN

M N

MEAN

M N

MEAN

M N

DAY

JANUARY

DECEMBER

NOVEMBER

QOCTCBER

AN 0

1
1

4
6

0
0

11.6
11. 4

3.0

9.9 11.5 11.7

15.3

MONTH

M N

MEAN

M N

MEAN

M N

MEAN

M N

DAY

MAY

APRI L

FEBRUARY

—ANM< O

—on~
[ToYToaToRTo)

~© o<
R ATo)

SN~
LW O

MMM

19.5 13.8 16.9

2.5

.4

MONTH
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TEMPERATURE, WATER (DEG C), WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

VAX

[N
ONO WP O o © PN POl h C
FNoNOTagl oo NO NOOoO~N WhORrN N, ONO NOIFRWN

27.0

M N

=
©
'RANORUT OONWN UIOO0OWO hWHROO OOUINW OwWwhoiOo

17.2

MEAN

[
' © [l
'OWUINO OWHRON OUONAW ©OOUIUIR NWNOUT ©W©LOD

VAX

N
h N ww OINNNT (22 o0 gooioc (2l ww C
© NNFPWAN 0UIOR_AD OO' AT OFRPNON ONOOO 0WOONPN

M N

N
et ] ol N NNNT
'RO ROBARO ONRPWO ~NOUIOO

N
[ MENw ¢
N OO0 UINNA NONO N

MEAN

24.5
23.4
23.2
23.3
23.3

23.3
24.0
24.9
25.9
26.1

25.5
25.0
25.1
25.4
25.6

25.2
25.3
26.2
26.3

26.7
27.1
27.2
26. 4
25.3

24.0
22.7
22. 4
23.2
24.7
26.3

24.9

MAX

27.7
27.4

29
29

29
29
29
28
27

26
25
24
23
24

23
23

22
23

23

'N NOROO FRPOURRE WORAJIO GO

29.8

M N
AUGUST

26.6
26. 4
27
28

N
! PENNC WNhwWAC MNLoC
'O OOW®PO ROWNO OWUIOU WW

MEAN

MAX

SPECI FI C CONDUCTANCE (M CRCSI EMENS/ CM AT 25 DEG (O, WATER YEAR CCTCBER 2000 TO SEPTEMBER 2001

DAY

OoOoO~N® gabhwNE

MAX

982

982
984
979
969
970
972

996

M N

OCTCBER

947
950

973

973
979
969
960
961
965

947

MEAN

978

977
982
973
964
964
968

976

MAX

965
957
954
946
955

969
964
922
926
961

1010
1010
1010
1020
1030

1060
1060
1060
1060
1060

1060
1080
1080
1090
1100

1100
1110
1110
1110
1100

1110

M N
NOVEMBER

945
951
925
924
946

951
900
900
918
926

961
1010
1010
1010
1020

1030
1050
1060
1050
1050

1060
1060
1070
1080
1090

1090
1100
1110
1100
1090

900

MEAN

950
954
944
935
950

960
934
910
922
943

992
1010
1010
1020
1030

1040
1060
1060
1050
1050

1060
1070
1080
1090
1100

1100
1100
1110
1110
1090

1020

MAX

1090
1090
1080
1080
1080

1090
1090
1090
1100
1100

1100
1120
1130
1150
1160

1160
1160
1160
1160
1180

1180
1180
1170
1180
1180

1190
1190
1210
1210
1220
1220

1220

MN
DECEMBER

1080
1080
1080
1070
1080

1080
1080
1080
1090
1090

1090
1100
1120
1130
1150

1150
1150
1150
1150
1160

1170
1160
1160
1160
1170

1180
1180
1180
1200
1210
1210

1070

MEAN

1080
1080
1080
1080
1080

1080
1090
1090
1090
1100

1100
1110
1120
1140
1150

1160
1160
1160
1160
1170

1170
1170
1170
1170
1180

1180
1180
1200
1210
1210
1220

1140

MAX

1230
1230
1240
1240
1240

1250
1250
1250
1260
1260

1260
1260
1260
1260
1260

1260
1260
1260
1260
1260

1260
1300
1300
1300
1330

1340
1330
1320
1330
1330
1300

1340

M N
JANUARY

1220
1220
1200
1230
1240

1240
1240
1250
1250
1250

1250
1260
1260
1260
1260

1260
1260
1260
1250
1250

1250
1250
1290
1290
1300

1320
1320
1310
1300
1290
1290

1200

1220
1230
1230
1240
1240

1240
1250
1250
1250
1260

1260
1260
1260
1260
1260

1260
1260
1260
1260
1260

1250
1270
1300
1300
1310

1330
1330
1320
1320
1310
1300

1270
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SPECQ FI C CONDUCTANCE (M CRCSI EMENS/ CM AT 25 DEG C), WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

VAX

1320
1320
1320
1310
1320

1320
1320
1320
1320
1320

1320
1320
1330
1340
1350

1340
1330
1340
1340
1350

1360
1370
1380
1390
1390

1400
1400
1400

1060
1070
1070
1080
1060

1040
1060
1080
1090
1100

1100
1100
1100
1090
1080

1060
1050
1080
1080
1080

912
926
945
959
976

988
1000
1010
1010
1010

1100

M N
FEBRUARY

1300
1310
1300
1300
1310

1310
1310
1300
1300
1320

1310
1310
1320
1330
1340

1320
1320
1320
1330
1330

1340
1360
1360
1380
1380

1390
1390
1400

M N
JUNE

1050
1060
1070
1060
1030

1020
1040
1060
1080
1090

1090
1090
1090
1080
1060

1050
1050
1050
1080

897

902
911
926
945
959

976
988
1000
1010
1000

897

MEAN

1310
1320
1310
1310
1310

1310
1320
1310
1310
1320

1320
1320
1330
1340
1350

1330
1320
1330
1330
1340

1350
1370
1370
1390
1390

1390
1400
1400

1060
1060
1070
1070
1040

1030
1040
1060
1080
1100

1090
1100
1090
1090
1080

1060
1050
1070
1080

952

907
917
937
952
966

983
994
1010
1010
1000

1030

VAX

1410
1410
1400
1380
1380

1380
1390
1390
1390
1390

1380
1380
1380
1370
1350

1340
1330
1330
1330
1320

1300
1260
1230
1180
1140

1040
967
975
960
931
927

1410

1000

1020
1040
1060
1060

1120

M N
MARCH

1400
1400
1380
1370
1370

1380
1380
1380
1380
1370

1370
1370
1370
1350
1340

1330
1320
1320
1320
1300

1260
1230
1160
1140
1040

948
911
960
929
923
918

911

JULY
996

1020
1030
1050

756

MEAN

1400
1400
1400
1380
1380

1380
1390
1390
1390
1380

1370
1380
1380
1350
1340

1330
1330
1320
1320
1310

1280
1250
1200
1160
1090

976
930
972
944
928
922

1260

999

1000
1030
1040
1060

1000

MAX

956
952
998
1060
1070

1040
964
838
817
843

852
860
867
873
874

872

1070
1080
1080
1080
1090

1100
1100
1080
1070
1060

1050
1020
1010
1020
1020

1010
1010
1010
1010
1010

1010

M N
APRI L

916
914
915
998
1040

964
838
781
781
806

838
852
858
866
867

869

MEAN

938
930
959
1040
1060

1010
900
814
799
823

846
857
862
869
870

871

MAX

M N

989

1000
1020
1030
1040

989

MEAN

123
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05059310 SHEYENNE R VER DI VERSI ON NEAR HORACE, ND

LOCATI ON. -- Lat 46°45' 06", |ong 96°55' 33", in NEY 4SE1/ 4SE1/4 sec.24, T.138 N, R 50 W, Cass County, Hydrologic Unit 09020204,
at diversion structure 1 m southwest of Horace.

WATER- DI SCHARGE RECCRDS
PERI OD OF RECORD. -- Cctober 1992 to current year.

CGACE. --Water-stage recorder for Sheyenne R ver above Sheyenne R ver Diversion near Horace (station 05059300) is used to obtain
stage record for this station. Datumof gage is 890 ft above sea |evel.

REMARKS. - - Records fair. The regords are for the flowthat is diverted fromthe Sheyenne River at this |ocation. Wen flows are
greater than about 1,000 ft®/s at Sheyenne R ver above Sheyenne River Diversion near Horace (05059300), diversions are nade
in order to control flood di scharges downstream The diverted flow returns to the Sheyenne R ver nain channel at a | ocation
about 13 m downstream below the city of Wst Fargo. See Sheyenne R ver Diversion at Wst Fargo (station 05059480) for
return flows.

DI SCHARGE, CQUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DALY MEAN VALUES

DAY ocT NOov DEC JAN FEB VAR APR MAY JUN JUL AUG SEP
1 00 00 00 .00 00 00 e50 el60 .00 .00 .00 .00
2 00 00 00 .00 00 00 €260 91 .00 .00 .00 .00
3 00 00 00 .00 00 00 310 37 .00 .00 .00 .00
4 00 00 00 .00 00 00 332 10 .00 .00 .00 .00
5 00 00 00 .00 00 00 376 2.8 .00 .00 .00 .00
6 00 00 00 .00 00 00 429 .26 .00 .00 .00 .00
7 00 00 00 .00 00 00 689 107 00 .00 00 00
8 00 00 00 .00 00 00 978 174 00 .00 00 00
9 .00 .00 .00 .00 .00 .00 1250 138 00 .00 00 00
10 .00 .00 .00 .00 .00 .00 1990 118 00 .00 00 00
11 00 00 .00 00 00 00 1970 93 .00 .00 .00 .00
12 00 00 .00 00 00 00 1600 63 .00 .00 .00 .00
13 00 00 .00 00 00 00 1620 45 .00 .00 .00 .00
14 00 00 .00 00 00 00 1460 27 .00 .00 .00 .00
15 00 00 .00 00 00 00 1250 10 .00 .00 .00 .00
16 00 00 .00 00 00 00 1200 . 80 .00 .00 .00 .00
17 00 00 .00 00 00 00 1150 .00 .00 .00 .00 .00
18 00 00 .00 00 00 00 1100 .00 .00 .00 .00 .00
19 00 00 .00 00 00 00 1050 .00 .00 .00 .00 .00
20 00 00 .00 00 00 00 975 .00 .00 .00 .00 .00
21 00 00 .00 00 00 00 914 .00 .00 .00 .00 .00
22 00 00 .00 00 00 00 883 .00 .00 .00 .00 .00
23 00 00 .00 00 00 00 881 .00 .00 .00 .00 .00
24 00 00 .00 00 00 00 900 .00 .00 .00 .00 .00
25 00 00 .00 00 00 00 931 .00 .00 .00 .00 .00
26 .00 .00 .00 .00 .00 e. 20 911 .00 .00 .00 .00 .00
27 .00 .00 .00 .00 .00 e2.0 829 .00 .00 .00 .00 .00
28 .00 .00 .00 00 00 el0 713 .00 .00 .00 .00 .00
29 .00 .00 .00 .00 ---  e50 €500 .00 .00 .00 .00 .00
30 .00 .00 00 .00 ---  edo e300 .00 .00 .00 .00 .00
31 .00 --- 00 00 e40 --- .00 --- 00 00
TOTAL 0. 00 0. 00 0.00 0. 00 0.00 142.20 27801 1076. 86 0. 00 0. 00 0.00 0.00
MEAN . 000 . 000 . 000 . 000 . 000 4.59 927 34.7 . 000 . 000 . 000 . 000
MAX .00 .00 .00 .00 .00 50 1990 174 .00 .00 .00 .00
MN .00 .00 .00 .00 .00 .00 50 .00 .00 .00 .00 .00
AGFT .00 .00 .00 .00 .00 282 55140 2140 .00 .00 .00 .00
STATI STICS OGF MONTHLY MEAN DATA FCR WATER YEARS 1993 - 2001, BY WATER YEAR (W)
MEAN .072 .72 . 000 . 000 . 000 89.3 633 244 37.3 53.8 96. 9 . 000
MAX .65 6. 50 . 000 . 000 . 000 471 1507 1181 139 281 872 . 000
(W) 1995 1995 1993 1993 1993 1995 1997 1997 2000 1993 1993 1993
M N . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000 . 000
(W) 1993 1993 1993 1993 1993 1997 2000 1993 1993 1996 1994 1993
SUMVARY STATI STI CS FOR 2000 CALENDAR YEAR FCR 2001 WATER YEAR WATER YEARS 1993 - 2001
ANNUAL TOTAL 5408. 39 29020. 06
ANNUAL MEAN 14.8 79.5 96. 2
H GHEST ANNUAL MEAN 226 1997
LONEST ANNUAL MEAN 14.8 2000
H GHEST DAILY MEAN 457 Jun 30 1990 Apr 10 2390 Apr 26 1997
LONEST DALY MEAN .00 Jan 1 .00 Ot 1 .00 Qt 1 1992
ANNUAL SEVEN- DAY M Nl MM .00 Jan 1 .00 Gt 1 .00 Cct 1 1992
MAXI MUM PEAK FLOW 2760 Apr 10 a 2760 Apr 10 2001
MAXI MUM PEAK STAGE 25.01 Apr 11 b 26.66 Mar 25 1999
ANNUAL RUNCFF (AC FT) 10730 57560 69720
10 PERCENT EXCEEDS .00 74 157
50 PERCENT EXCEEDS .00 .00 .00
90 PERCENT EXCEEDS .00 .00 .00
a (Gage height, 25.01 ft
b Fromhigh-water nmark, backwater fromice and closure of diversion channel

e Estimted
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DATE

APR

19...

DATE

APR

19...

TIME

0835

SCDl UM
PERCENT
(00932)
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05059310 SHEYENNE RI VER DI VERSI ON NEAR HCORACE, ND-- Conti nued

WATER QUALI TY RECCRDS

to May 1997, water year 2001.

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

D S PH
CHARGE, WATER
IN WHCLE

OBIC FIED
FEET  (STAND-
PER ARD

SECOND NI TS)

(00060)  (00400)

1090 8.5

ANC
UNFLTRD  CHLO
TIT 45 REIDE

LAB DS
(MJL  SCLVED
AS (M3 L

CACCB)  AS QL)
(90410)  (00940)

194 15.0

PH SPE-

WATER CFIC SPE- HARD- MAGNE- POTAS- SCDl WM

WHOLE CON- aFlC NESS CALG WM SI UM SI WM AD- SCDl UM
LAB DUCT- CON TEMPER- TOTAL DS DS DS SCORP- DS

(STAND  ANCE DUCT-  ATURE (MJL  SOLVED SOVED SOLVED TION  SOLVED
ARD LAB ANCE VATER AS (MJL (MIL (MIL RATIO (MIL
INTS) (UM (USCM) (DEGCQ CAOB) ASCA) ASMY ASK) AS NA)

(00403) (90095) (00095) (00010) (00900) (00915) (00925) (00935) (00931) (00930)

--e 729 726 5.5 230 50.0 26.0 9.90 2 56.0

SALIDS, Sallbs,

FLUO SCALIDS, RESIDUE SWM CF VANGA-

Rl DE, SULFATE DS AT 180 QONSTI- ARSENC | RQON LEAD, LITH UM  NESE,
D S D S SOLVED DEG C TUENTS, DS D S D S D S DS

SOLVED SO.VED (TONS D S D S SOLVED SOLVED SOLVED SCOLVED  SCLVED

(ML (MIL PER SOVED SALVED (UGL  (UdL (UdL (WL (UL
(MFL)  (MIL

ASF) AS SO DAY) ) ASAS) ASFE) ASPB) ASLI) ASM)
(00950) (00945) (70302) (70300) (70301) (01000) (01046) (01049) (01130) (01056)

1 160 1330 452 434 2.0 150 2.00 100 30.0
MLYB- SELE-  STROV
MEROURY DENM N UM TI UM
DS DS DS DS
SOLVED SOLVED SOLVED  SCQLVED
DATE (WL (UL (uL  (udL
ASH) ASM) ASSE AS SR
(71890) (01060) (01145) (01080)
APR
19... <. 10 2.0 3.0 220

e Required equi pment not functional/avail abl e
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05059480 SHEYENNE RI VER DI VERSI ON AT VEEST FARGO, ND

LOCATI ON. - - Lat  46°53' 15", long 96°55' 09", in NEY ,NEY ,NW/ , sec.6, T.139 N, R50 W, Cass County, Hydrologic Unit 09020204, on
right bank, 50 ft upstreamfrom12th Ave N bridge In Wst Fargo, and 0.5 m upstream from confluence with the Sheyenne R ver

PERI OD OF RECORD. -- Cctober 1992 to current year.

CGACE. - -Wat er-stage recorder.

to Sept. 30, 1999. Prior to Cct.

REMARKS. - - Records fair except those for estimated di scharge, which are poor

diverted around Vst Fargo

DAY act
1 75
2 27
3 .00
4 .00
5 .00
6 .00
7 .00
8 .00
9 .00
10 .00
11 .00
12 .00
13 .00
14 .00
15 .00
16 .00
17 .00
18 .00
19 .00
20 .00
21 .00
22 .00
23 .00
24 .00
25 .00
26 .00
27 1.8
28 13
29 22
30 28
31 22
TOTAL 188. 80
MEAN 6. 09
VAX 75
M N .00
AC FT 374

STATI STICS CGF MONTHLY MEAN

WATER- DI SCHARCE RECCRDS

Dat um of gage is 876.78 ft above sea | evel
1, 1996, at datum6.78 ft

| ower .

Datumincorrectly set 13.56 ft |ower fromCct.

1, 1996

These records are for the flood flows that are

DI SCHARGE, CQUBI C FEET PER SECOND, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001
DAILY MEAN VALUES

NOV

81
182
157
138
116

140
498
812
366
232

204
196
192
€200
€210

e210
€200

®©o Q000
o
S

®©o Q000
o
S

4134. 02
138

812

.00
8200

33.3
138
2001
. 000
1993

MEAN 19.3
MAX 127
(W) 1995

M N . 000
(W) 1993
SUMVARY STATI STI CS
ANNUAL TOTAL
ANNUAL MEAN

LOAEST DAILY MEAN
ANNUAL SEVEN- DAY M N MM
MAXI MM PEAK FLOW

MAXI MM PEAK STAGE
ANNUAL RUNCFF ( AG- FT)

10 PERCENT EXCEEDS

50 PERCENT EXCEEDS

90 PERCENT EXCEEDS

e Estinmated

a Backwater fromice

POPOO® OOODO® OPDPOEOD OODO D
o o o o
S S S S

©o 000
o
S

© oooo0®
o
o

DATA

1.29
11.6
1999
. 000
1993

FCR 2000 CALENDAR YEAR

PPPEE PPPEE PPPEE PPOE®
o o o o
o o o o

PPPE®
o
S

COOODD
o
S

o

. 00
. 000
.00
.00
.00

FEB

OPOOOD OODODD DOODDOD DDODD®D
o o o o
S S S S

©O0D0
o
S

LY
o
S

0.00
. 000
.00
.00
.00

POPOO® OOODO® ®DOOO
o o o
S S S

®o 000
o
S

e25
e400

448. 00
14.5
400
.00
889

APR

€1300
e1380
1500
e1700
1900

2200
2400
2600
3050
3290

3510
3470
3390
3260
3180

3110
3030
2880
2690
2510

2300
2200
2050
2080
2060

2000
1800
e1600
e1400
1200

71040
2368
3510
1200

140900

MAY

€850
700
495
442
350

340
703
1420
770
895

785
722
689
655
618

595
e580
e550
490
e440

e430
e420
e400
380
364

360
351
338
324
300
260

17016
549
1420
260
33750

FOR WATER YEARS 1993 - 2001, BY WATER YEAR (W)

. 000
. 000
1993
. 000
1993

60018
164

2600

119000
407

16.5 459 1691
90. 2 1111 3288
1996 1995 1997
. 000 13.1 . 000
1993 1997 2000
FCR 2001
. 66 102316
280
Jun 21 3510
.00 Jan 1
.00 Jan 1
3550
22
202900
741
.00
.00

.00
.00

900
2937
1997
. 000
1993

WATER YEAR
67

Apr 11
act

at 3
Apr 11

04 Apr 11

.00
.00

JUN

e90
e55
e32
el3
e8.0

e3.
e2.
1
174
179

ocowu

295
299
212
185
188

184
182
188
196
225

190
188
194
200
203

205
202
204
206
204

4707.5
157
299

1.0
9340

286
834
2000
. 000
1993

JUL

202
193
200
e220
€230

220
217
194
148
104

56

2015. 84
65.0
230

.00
4000

371
1000
1993

.97
1996

AUG
21
37
39

179
214
213
215
217

217
217
207
211
210

157
114

24

2638. 61
85.1
217

.00
5230

297
2144
1993
. 000
1994

WATER YEARS 1993 -

345
549

93

4800

4810

a 22.

249900
1150

5
Apr
.00 Cet
.00 Cet
Apr
90 Apr
.00
.00

58. 2
292
1995
. 000
1996

2001

1995
1994
1997
1992
1992
1997
1997



PER CD CF RECCRD. --\Water year

DATE TIME
NOV
17.. 1125
APR
17.. 1430
MAY
24. . 1000
JWN
21. 1240
SaDl WV
DS
SOLVED
DATE (M3 L
AS NA)
(00930)
NOV
17.. --
APR
17.. 53.0
NAY
24. . .-
JWN
21.. --

RED R VER OF THE NORTH BASI N

05059480 SHEYENNE R VER DI VERSI ON AT WEST FARGO ND-- Conti nued

WATER QUALI TY RECCRDS

1993 to current year.

WATER- QUALI TY DATA, WATER YEAR OCTCBER 2000 TO SEPTEMBER 2001

DS PH PH
CHARGE, WATER  WATER
I NST. WHOLE ~ WHOLE
OBIC FIED LAB
FEET (STAND- (STAND-
PER ARD ARD
SECOND WNITS)  UNTS
(00061) (00400) (00403)
190 -- --
3030 8.0 7.7
378 -- --
181 -- --
ANC
UNFLTRD  CHLO
TIT 4.5 RDE
LAB DS
(MJL  SQLVED
SODIIM  AS (M L
PERCENT CACOB) AS CL
(00932) (90410) (00940)
31 195 15.0
DATE
NOV
17..
APR
17..
NAY
24. .
JWN

SPE-
dFC
fee 1
DUCT-
ANCE
LAB
(us'av
(90095)

(00950)