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PREFACE

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

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

Jack T. Freshwaters, Rice Lake, northwest
James W. George, Merrill, northeast
Josef Habale, Madison, southwest

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

J. F. DeWild H. L. Hanson S. A. March J. G. Schuler
S. J. Field D. E. Housner D. L. Olson P. A. Stark
G. L. Goddard K. J. Hedmark T. J. Popowski T. A. Wittwer
D. J. Graczyk K. R. Koenig W. J. Rose J. K. Zahn

J. J. Hanig

Additional assistance in data processing and preparation of the report was
provided by:

R. B. Bodoh H. R. House

W. G. Batten L. B. House

B. R. Ellefson K. A. Lonsdorf
G. W. Gill

This report was prepared under the general supervision of Warren A. Gebert,
District Chief, and James T. Krohelski, Hydrogeologic Studies and Data Section
Chief.
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Rock River at Watertown(05425500) [d]..... ... ittt 410
Crawfish River:
Maunesha River near Sun Prairie(05425830) [c]........cvvivvvun... 411
Beaverdam River at Beaver Dam(05425912) [d].......... ..., 412
Crawfish River at Milford(05426000) [d]...... ... iiiiniiiierrnnneennnnns 413
Rock River at Jefferson(05426031) [d]....... .00t iennreinnnns 414
Bark River near Rome (05426250) [d]...... i ininreeinnennennnnas 415
Lake Koshkonong near Newville(05427235) [g]. ...t iitiiminmenneeeeneenannns 416
Koshkonong Creek near Sun Prairie(05427270) [c].....c.ouiiiiiniinnennn.. 417
Koshkonong Creek at Rockdale(05427506) [c]... ..o ennn 418
Rock River at Indianford(05427570) [d]... ...t iie it 419
Yahara River at Windsor(05427718) [d,S8,C] ... vttt innnnnnn 420
Token Creek near Madison(05427800) [cCl..... ... enneeennns 425
Pheasant Branch at Middleton(05427948) [d,s,C]l....uiiiiiiinennnnnn. 426
Spring Harbor Storm Sewer at Madison(05427965) [d,s]................ 429
Lake Mendota at Madison(05428000) [g]..... .ot iinnnnnnn 431
West Branch Starkweather Creek (head of Starkweather Creek) at
Madison(05428600) [Cl. ...ttt e et e e e 432
East Branch Starkweather Creek at Madison(05428650)([c]........... 433
Starkweather Creek at Madison(05428660) [c]...... it iinennnnn. 434
Lake Monona at Madison(05429000) [g]... ..t eiin i 435
Murphy Creek at Madison(05429150) [C].. ..ttt 436
Nine Springs Creek at Highway 14 near Madison(05429269) [c]......... 437
Nine Springs Creek near Madison(05429280) [c]........ i, 438
Yahara River near McFarland(05429500) [d].........ciiiiiineiennnennns 439
Yahara River near Stoughton(05429720) [cl.. .. vt ii it 440
Badfish Creek near Cooksville(05430150) [d]......cuiviininnnnnnnnn. 441
Yahara River near Fulton(05430175) [d].......cuiiiiuininniinnenneennn 442

Rock River at Afton(05430500) [d]. ... ...ttt 443
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Turtle Creek:

Jackson Creek at Petrie Road near Elkhorn(05431014) [d]............. 444
Jackson Creek Tributary near Elkhorn(054310157) ([d,c,s].......... 445
Delavan Lake Inlet at State Hwy 50 at Lake Lawn(05431017) [d,c]..... 453
Delavan Lake Tributary at South Shore Drive at Delavan Lake
(05431008) [d, ] ittt it ittt ettt et e e e e e e e e 457
Delavan Lake at SW end near Delavan Lake(423526088380101) [c]....... 461
Delavan Lake at Center near Delavan Lake(423556088365001) ([c]....... 466
Delavan Lake at North end near Lake Lawn(423659088354401) [c]....... 472
Delavan Lake near Delavan (423706088363400) [g]....... ... ... 476
Delavan Lake Outlet at Borg Road near Delavan(05431022) [d,c]....... 477
Turtle Creek at Carvers Rock Road near Clinton(05431486) [d]........... 480
Pecatonica River:
Livingston Branch Pecatonica River near Livingston(05432055)
s < o3 o o 481
Pecatonica River at Darlington(05432500) [d]............ ... 488
East Branch Pecatonica River near Blanchardville(05433000) [4]...... 489
Pecatonica River at Martintown(05434500) [d]........c. .. 490
Sugar River at Riverside Road near Verona(05435948) [c]................ 491
West Branch Sugar River near Mt. Vernon(05435980) [c]............... 492
Sugar River near Brodhead(05436500) [d].......c. i iinieennnn 493
Rock River at Rockton, IL(05437500) [d].......c.cuiiinmmneienenenneanns 494
ILLINOIS RIVER BASIN
Kankakee River (head of Illinois River):

Des Plaines River at Russell, IL(05527800) [d}......... ... ciuiininnn. 495
Illinois River:

Fox River at Waukesha(05543830) [d]....... ...ttt iinaenenannn 496
Mukwonago River at Mukwonago(05544200) [d]........ccoiiuimunenieeennn 497
Muskego Canal:

Little Muskego Lake at Muskego(425425088083500) [c,g]............ 498
Big Muskego Lake, Bass Bay, near Muskego(425344088070100) [c]....... 503
Big Muskego Lake, South Site, near Muskego(425212088072800) [c]..... 505
Wind Lake Drainage Canal:

Wind Lake at Wind Lake (424915088083900) [c].....ciiiiieeinineenn.n. 506
Wind Lake Outlet at Wind Lake(424848088083100) [d].................. 507
Honey Creek:

Pleasant Lake near La Grange(424727088332300) [c,g]. - vveuuu.. .. 508

Fox River at Wilmot(05546500) [d]..... ... ittt e 509

Nippersink Creek:
North Branch Nippersink Creek:
East Branch Nippersink Creek:
Powers Lake at Powers Lake (423246088175800) [c]........... 510
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INTRODUCTION

Water-resources data for Wisconsin for the 1990 water year include records
of streamflow at gaging stations, partial-record stations, and miscellaneous
sites; stage and contents of lakes and reservoirs; chemical, physical, and
biological characteristics of surface and ground water; and water levels in
observation wells. Records from several stations in bordering states are also
included. This report contains discharge records from 131 gaging stations and
peak stage and discharge from 103 crest-stage stations; stage for 34 lakes and
contents for 24 reservoirs; water-quality data from 60 streams and from 38
lakes; and water-level records from 66 observation wells. Additional water data
were collected at various sites not involved in the systematic data-collection
program, and are published in this report as miscellaneous measurements.

The Water Resources Division of the U.S. Geological Survey, in cooperation
with local, State and Federal agencies, obtains a large amount of data pertain-
ing to the water resources of Wisconsin each 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 outside the Geological Survey, the data
are published annually in this report series entitled "Water Resources Data -
Wisconsin." This series of annual reports for Wisconsin began in the 1961 water
year with streamflow data, the 1964 water year with water-quality data, and the
1971 water year with ground-water data. Beginning with the 1975 water year,
streamflow, water quality, and ground water data for each State were published
in present format. These annual reports are for sale, in paper copy or micro-
fiche, by the National Technical Information Service, U.S. Department of
Commerce, Springfield, VA 22161.

Prior to introduction of this series and for several water years concur-
rent with it, water-resources data for Wisconsin were published in U.S.
Geological Survey Water-Supply Papers. Records of stream discharges and of
water levels in lakes and reservoirs were published annually through 1960 and
then for the 5-year periods 1961-65 and 1966-70 in the series "Surface-Water
Supply of the United States". Chemical-quality, water-temperature, and sus-
pended-sediment data were published annually, from 1941 to 1970, in the series
"Quality of Surface Waters of the United States". Records of ground-water
levels were published annually from 1935 to 1974, in the series "Ground-Water
Levels in 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, Box 25425, Federal Center, Denver, CO
80225.

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 telephone (608)274-3535.
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COOPERATION

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

Wisconsin Department of Natural Resources, C. D. Besadny, secretary.

Southeastern Wisconsin Regional Planning Commission, K. W. Bauer,
executive director.

U.S. Army Corps of Engineers.

Wisconsin Department of Transportation, Lowell B. Jackson, secretary,
and S. W. Woods, chief bridge engineer.

The University of Wisconsin-Extension, Geological and Natural
History Survey, Juergen Reinhardt, state geologist and director.

Dane County Department of Public Works, Kenneth J. Koscik, director.

Dane County Regional Planning Commission, Charles Montemayor,
executive director.

City of Madison, A. E. Milke, city engineer.

City of Middleton, Dan Ramsey, mayor.

City of Beaver Dam, John Omen, mayor.

City of Galena, IL, Frank L. Einsweiler, mayor.

City of Thorp, Dave M. Keating, mayor.

Madison Metropolitan Sewerage District, James L. Nemke, chief
engineer and director. "

Milwaukee Metropolitan Sewerage District, Harold Cahill, Jr.,
executive director.

Green Bay Metropolitan Sewerage District, Paul E. Thormodsgard, general
manager.

City.of Hillsboro, Wayne Peterson, mayor.

Illinois Department of Transportation.

City of Waupun.

City of Peshtigo.

Rock County Parks Department.

Village of Oconomowoc Lake.

Village of Wittenberg.

Menominee Indian Tribe of Wisconsin.

Lac Courte Oreilles Governing Board.

Oneida Indian Tribe of Wisconsin.

Town of Delavan.

District of Powers Lake.

Green Lake Sanitary District.

Okauchee Lake Management District.

Wind Lake Management District.

Hills Lake Management District.

Fowler Lake Management District.

City of Fond du Lac.

Little Muskego Lake District.

City of Muskego/Big Muskego Protection and Rehabilitation Lake District.

Chippewa County.

Wisconsin Department of Justice.

Balsam Lake Protection and Rehabilitation District.

Town of Delton.
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Figure 2. Comparison of annual discharge at representative gaging stations
to their long-term average discharge for water years 1916-1990.
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Figure 3. Comparison of discharge at representative gaging stations
during 1990 water year with discharge for 1916-1990.
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Recurrence
Station Q7 interval
number Station name Date (ft3/s) (years)
05394500 Prairie River near Merrill Dec. 18-24 60 11
05395000 Wisconsin River at Merrill Qct. 22-28 692 26
05398000 Wisconsin River at Rothschild Dec. 8-14 917 10
05400760 Wisconsin River at Wisconsin Rapids Oct. 2-8 956 29
05404000 Wisconsin River nr Wisconsin Dells Dec. 20-26 1,360 48
05407000 Wisconsin River at Muscoda Oct. 1-7 2,350 23
05413500 Grant River at Burton Dec. 19-25 46 5
05414000 Platte River near Rockville Dec. 18-24 22 14
05415000 Galena River at Buncombe Dec. 10-16 15 9
05427570 Rock River at Indianford Dec. 27-Jan. 2 111 5
05427948 Pheasant Branch at Middleton Dec. 21-27 0.18 >16
05432500 Pecatonica River at Darlington Dec. 18-24 33 15
05433000 East Branch Pecatonica River near Dec. 18-24 48 10

Blanchardville

05434500 Pecatonica River at Martintown Dec. 18-24 164 14

>, greater than

Spring runoff from snowmelt and major storms in the period May-September
1990 caused floods with discharges that equalled or exceeded those with a
recurrence interval of five years at a number of crest-stage gage and gaging
stations.

Precipitation at several stations in northeast Wisconsin exceeded 4 inches
(maximum of 5.85 inches recorded at Lakewood) on June 12 and 13, 1990. Peaks
recorded at a number of stations in north-central Wisconsin also exceeded 4
inches (maximum of 4.20 inches at Rest Lake) for the June 12 and 13 storm
(National Oceanic and Atmospheric Administration, June 1990, p. 7). Peaks
recorded at a few crest-stage gages as a result of this storm exceeded
recurrence intervals of 100 years.

Precipitation amounts of 4.78 inches in Brillion, 4.90 inches in Green Bay,
and 5.00 inches in Sheboygan on June 22 in east-central Wisconsin (National
Oceanic and Atmospheric Administration, June 1990, pp. 8, 9) caused damages in
Brown, Calumet, and Kewaunee Counties (Wisconsin State Journal, July 1, 1990).
The largest losses, $13.3 million, were the result of flooding along the East
River in the Green Bay area (Wisconsin State Journal, June 27, 1990).

A major storm struck southwest and south-central Wisconsin on June 29,
1990. Precipitation amounts for this storm were 5.25 inches at Blanchardville,
5.82 inches at Monroe, and 7.25 inches at Darlington (National Oceanic and
Atmospheric Administration, June 1990, p. 9). There were unconfirmed reports of
over 8 inches of rain from this storm in some areas in southwestern Wisconsin.
The storm caused major flooding in southwest and south-central Wisconsin with
crop losses, road and bridge damages, and building damages in Sauk, Grant, Rock,
Dane, Crawford, Iowa, and Green Counties in excess of $13 million (Wisconsin
State Journal, July 2, 1990). The largest damages, with estimates in excess of
$8 million, were reported for LaFayette County in southwest Wisconsin (Wisconsin
State Journal, July 3, 1990).
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Another large storm system moved through the southern half of the State on
Aug. 17-20. This system produced four-day precipitation totals of more than 5
inches for stations in west-central (5.34 inches at Ridgeland and 5.65 inches at
Fairchild), east-central (5.64 inches at Ripon), southwest (6.77 inches at
Dodgeville, 7.17 inches at Blanchardville, 7.47 inches at Darlington), and
south-central (6.20 inches at Monroe and 6.67 inches at Lake Mills) Wisconsin
(National Oceanic and Atmospheric Administration, August 1990, pp. 8, 9).
Thunderstorms on Aug. 17-19 produced 8.72 inches of rain at Tomah in west-
central Wisconsin. These storms caused local flooding and flooding along the
Lemonweir River which resulted in damages estimated at $3 to $5 million in the
Tomah area (Wisconsin State Journal, Aug. 21, 1990).

Precipitation totals of 5.28 inches at Foxboro and 5.34 inches at Solon
Springs were recorded for a storm system that moved through northwestern
Wisconsin on Sept. 5 and 6 (National Oceanic and Atmospheric Administration,
September 1990, p. 7). A record peak discharge of 13,700 ft3/s was recorded at
Nemadji River near South Superior (station 04024430) as a result of this storm.

Peak discharges with recurrence intervals that equalled or exceeded five
years are summarized in the following table:

Peak Recurrence
Station discharge interval
number Station name Date (ft3/s) (years)
04024430 Nemadji River near South Superior Sept. 6 13,700 38
04069700 North Branch Oconto River nr Coleman June 21 306 15
04071700 North Branch Little River nr Coleman Mar. 21 400 6
04074950 Wolf River at Langlade June 13 2,010 11
04075200 Evergreen Creek near Langlade June 13 79 36
04077400 Wolf River near Shawano June 15 3,150 6
04079700 Spaulding Creek near Big Falls June 13 72 7
04081900 Sawyer Creek at Oshkosh Aug. 19 1,650 15
04085200 Kewaunee River near Kewaunee June 23 8,570 44
04085281 East Twin River at Mishicot June 24 3,380 17
04085300 Neshota River Tributary near Denmark June 23 1,040 >100
04085400 Killsnake River near Chilton June 23 1,060 5
04087100 Honey Creek at Milwaukee May 10 600 9
04087204 Oak Creek at South Milwaukee Aug. 18 817 6
04087230 West Branch Root River Canal May 10 132 )
Tributary near North Cape
04087233 Root River Canal near Franklin May 11 1,080 7
05335380 Bashaw Brook near Shell Lake Mar. 13 175 5
05341900 Kinnickinnic River Tributary at Mar. 13 3,440 11
River Falls
05364000 Yellow River at Cadott Mar. 12 11,400 18
05364100 Seth Creek near Cadott June 13 688 36
05364500 Duncan Creek at Bloomer June 13 >4,500 Approx.50
05365700 Goggle-Eye Creek near Thorp June 13 2,650 34
05366500 Eau Claire River near Fall Creek June 13 14,300 6
05368000 Hay River at Wheeler Mar. 14 5,960 5
05369000 Red Cedar River at Menomonie Mar. 15 15,500 8
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Peak Recurrence
Station discharge interval
number Station name Date (ft3/s) (years)
05370600 Arkansaw Creek Tributary near June 12 325 12
05371920 Buffalo River near Mondovi Mar. 14 2,990 8
05379500 Trempealeau River at Dodge Mar. 15 6,440 5
05380900 Poplar River near Owen June 13 10,500 13
05386300 Mormon Creek near LaCrosse June 29 4,200 16
05391260 Gudegast Creek near Starks May 9 130 48
05394200 Devil Creek near Merrill June 13 1,600 >100
05395000 Wisconsin River at Merrill June 13 18,400 5
05395020 Lloyd Creek near Doering June 13 >1,000 Approx.100
05395100 Trappe River Tributary near Merrill June 13 390 17
05397500 Eau Claire River at Kelly Mar. 14 5,200 6
05397600 Big Sandy Creek near Wausau June 12 or 13 850 6
05398000 Wisconsin River at Rothschild June 14 48,300 17
05400760 Wisconsin River at Wisconsin Rapids June 15 55,900 13
05401800 Yellow River Tributary near Mar. 12 690 13
Pittsville
05403520 Webster Creek at New Lisbon Aug. 17 or 18 580 46
05404200 Narrows Creek at Loganville June 29 7,200 >100
05414000 Platte River near Rockville June 29 19,000 44
05414900 Pats Creek near Elk Grove June 29 3,100 42
05415000 Galena River at Buncombe June 29 10,300 11
05425700 Robbins Creek at Columbus Mar. 13 263 6
05427965 Spring Harbor Storm Sewer at Madison Mar. 13 547 5
05432300 Rock Branch near Mineral Point June 29 1,250 44
05432500 Pecatonica River at Darlington June 29 18,300 57
05433500 Yellowstone River nr Blanchardville June 29 8,500 65
05434500 Pecatonica River at Martintown July 1 12,000 12
05543830 TFox River at Waukesha May 11 1,210 5
05544200 Mukwonago River at Mukwonago Aug. 23 261 6

>, greater than
References ted:

National Oceanic and Atmospheric Administration, 1990, Climatological data,
Wisconsin, June, 1990, Vol. 95, No. 6, 32 p.
, 1990, Climatological data, Wisconsin, August, 1990, Vol. 95, No. 8,
32 p.
, 1990, Climatological data, Wisconsin, September, 1990, Vol. 95, No. 9,
28 p.

Wisconsin State Journal, Flood damage is $13.3 million: - Madison, Wis., June
27, 1990.

, Storm-damaged counties seek federal aid: Madison, Wis., July 1, 1990.
, Storm damage beginning to add up: Madison, Wis., July 2, 1990.

, LaFayette damage tops $8 million: Madison, Wis., July 3, 1990.

, Storms prompt flooding, crashes: Madison, Wis., Aug. 21, 1990.
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Wate ua

Suspended-sediment and total-phosphorus yields for the 1990 water year at
three monitoring stations in southern Wisconsin were near or below average
yields. At the Grant River near Burton in southwestern Wisconsin, the
suspended-sediment yield for the 1990 water year was 137 tons/mi2 (tons per
square mile); this is 56 percent of the average annual yield for 1978-90 and 23
percent less than the 1989 yield, which was also less than the 1978-90 average.
Below-average runoff in southwestern Wisconsin in 1990 (fig. 1) contributed to
the below-average suspended-sediment yield of the Grant River. At Silver Creek
near Ripon in south-central Wisconsin, where runoff was also below normal (fig.
1), the suspended-sediment yield was 18.6 tons/mi2 (74 percent of the annual
average for 1988-90) and the total phosphorus yield was 407 lb/mi2 (pounds per
square mile) (88 percent of the 1988-90 average). At Delavan Lake Inlet in
southeastern Wisconsin, the total-phosphorus yield of 291 lb/mi2 for the 1990
water year was equivalent to the 1984-90 annual average yield of 290 lb/miz.
Runoff in southeastern Wisconsin was near normal (fig. 1). Suspended-sediment
and total-phosphorus yields were not determined at any monitoring stations in
central or northern Wisconsin for the 1990 water year.

Dissolved-solids concentration is a measure of the dissolved-mineral
content of water. Dissolved-solids concentrations in rivers and streams change
with changes in runoff. Concentrations are generally highest during base flow,
when streamflow is ground-water runoff, and decrease as base flow is diluted by
runoff from snowmelt and precipitation.

Dissolved-solids concentrations measured at selected National Stream-
Quality Accounting Network (NASQAN) stations and a Hydrologic Benchmark Network
(HBMN) station during the 1990 water year reflect runoff conditions in the
State. Dissolved-solids concentrations measured at these stations during the
water year are compared to monthly median concentrations for the period of
record in figure 4.

Dissolved-solids concentrations measured in October-January of the 1990
water year at the four sites shown in figure 4 were equal to or greater than
corresponding monthly median concentrations due to below normal base flow and
little surface runoff during the period. Runoff increased through the water
year, and dissolved-solids concentrations for March-September of the 1990 water
year were generally equal to or less than monthly median concentrations. The
lowest dissolved-solids concentrations relative to the monthly median concen-
trations generally occurred during periods of runoff from snowmelt or rainfall.



DISSOLVED SOLIDS, IN MILLGRAMS PER LITER

200 |

100 |

200

100

04027000 BAD RIVER NEAR ODANAH, Wi
PERIOD OF RECORD 1978-CURRENT YEAR

z
SN
e RS
2 S

R APR MAY  JUNE LY ] SEPT

L] L] Ll L] T L] L] L L L Ll

04085427 MANITOWOC RIVER AT MANITOWOC, W1
PERIOD OF RECORD 1979-CURRENT YEAR

2 .
g : %

B . Z Z
7 % 7 %

I 7 % % %
2 2 Z 7
¢ 4 11
% 2 7 7
% % 7 %

ocT NOV DEC JAN FEB MAR APR MAY JUNE JULY AUG SEPT

05407000 WISCONSIN RIVER AT MUSCODA, W1
PERIOD OF RECORD 1975-CURRENT YEAR

2 .
% Z Z ” :
A1l 1114 b
‘n A IR é
% % % % R %

ocT NOV DEC JAN FEB MAR APR MAY  JUNE JULY AUG SEPT

1
05369500 CHIPPEWA RIVER AT DURAND, W1
PERIOD OF RECORD 1974-CURRENT YEAR

ocT NOV DEC JAN FEB MAR APR MAY  JUNE JULY AUG SEPT

1989 1990

EXPLANATION

. Monthly-median dissolved-solids concentration
for period of record

? Instantaneous dissolved-solids concentration
74 measured In 1990 water year

Figure 4. Comparison of dissolved-solids concentrations in streams
during 1990 water year with monthly median.

11



12 WATER RESOURCES DATA - WISCONSIN, 1990

-Wate ve

Maps showing the seasonal ground-water trends for the year (fig. 5) are
based on water-level data from 30 shallow-aquifer wells, each having at least 15
years of record. Water-level measurements from each well are grouped so that
FALL consists of measurements from September through November 1989; WINTER
consists of measurements from December 1989 through February 1990; SPRING
consists of measurements from March through May 1990; and SUMMER consists of
measurements from June through August 1990. Mean seasonal water levels for
these periods were compared to the long-term mean seasonal water levels. The
1990 water level was considered normal if it was within one-half of the standard
deviation on the long-term mean.

Shallow ground-water levels during the FALL, WINTER,and SPRING were
generally below normal except for narrow areas trending from Waukesha to Burnett
Counties and Dodge to Brown Counties. Water levels in about two-thirds of the
30 shallow-aquifer wells were below normal during these seasons. During the
SUMMER season, water levels recovered to normal or above with only about one-
third of the wells below normal.

Throughout the year, water levels were below normal in extreme south-
western Wisconsin and in north-central and northwestern Wisconsin except in the
areas of Burnett, Polk, and Barron Counties. Water levels in all of south-
western Wisconsin were below normal until SUMMER when water levels recovered to
normal except in Grant and Iowa Counties. Water levels in Manitowoc County were
below normal throughout the year and in Kewaunee County for most of the year.
Above normal water levels occurred throughout most of the year in Florence,
Clark, Fond du Lac, and Kenosha Counties.

SPECIAL NETWORKS AND PROGRAMS

Hydrologic Bench-Mark Program provides data from river basins where

hydrologic conditions are relatively unaffected by man’s activities and are
expected to remain unaffected within the foreseeable future.

ccounting Network was designed by the U.S.
Geological Survey to meet information needs of agencies or groups involved in
national or regional water-quality planning and management. Both accounting and
broad monitoring aspects have been incorporated in the network design. The
network is divided into the river-basin accounting units designated by the
Office of Water Data Coordination in consultation with the Water Resources
Council. Primary objectives of the network are: (1) to assess the areal
variability of water-quality conditions, nationwide, on an annual basis; and (2)
to assess long-term changes in stream quality.

Radiochemical Surveillance Network is a network of water-quality stations,
representing major drainage basins in the conterminous United States, where
samples are collected regularly for radioisotope analysis.
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established; hence, the numbers are not consecutive. The complete eight- to
ten-digit number for each station, such as 04087000, 054310157, or 0407809265,
which appears just to the left of the station name, includes the two-digit Part
number "04" or "05" plus the six- to eight-digit downstream-order number
("087000", "4310157", or "07809265"). The Part number designates the major
river basin; for example, records in this report are in Part 04 (St. Lawrence
River basin) or Part 05 (Upper Mississippi River basin).

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

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

Wells, springs, sites on lakes, and precipitation gages where data are
collected are identified by a unique 15-digit number that is a concatenation of
the site’s latitude, longitude, and a two-digit sequence number. The sequence
number is used to distinguish between sites located at the same latitude-
longitude designation. The site identification number is permanently assigned
to the site; actual latitude and longitude of the site are subject to update and
are stored separately. Each ground-water site is also identified by a local
number based on the cadastral-survey system of the U.S. Government. The number
consists of an abbreviation of the county name, the township, range and section,
and a four-digit number assigned to the well.

Records of Stage and Water Discharge

Records of stage and water discharge may be complete or partial. Complete
records of discharge are those obtained from a continuous stage-recording device
by which either instantaneous or mean daily 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 from a continuous stage-recording device, but need
not be. Because daily mean discharges commonly are published for such stations,
they are referred to as "daily stations." By contrast, partial records are
obtained by discrete measurements, without using a continuous stage-recording
device. Two types of surface-water partial-record stations are operated: (1)
crest-stage partial-record stations, for which maximum discharge is recorded;
and (2) miscellaneous stations, for which periodic discharge measurements and/or
limited water-quality analyses are made. These types of stations are each
presented separately in this report.
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Data Collection and Computation

The basic data collected at complete-record gaging stations include stage
and discharge measurements of streams, and stage, surface area, and content
measurements of lakes and reservoirs. Factors affecting stage-discharge rela-
tionships, weather records, and other information supplement the basic data used
to determine daily flow. Records of stage are obtained by reading a non-
recording gage, from a continuous graph, or from a tape punched at selected
intervals on a water-stage recorder. Measurements of discharge are made with a
current meter by using methods described in "U.S. Geological Survey Techniques
of Water Resources Investigations" listed in "Publications on techniques of
water-resources investigations."

Rating tables of stream stage and corresponding discharges are prepared
from stage-discharge relationship curves. Extended-rating curves, based on
step-backwater techniques, velocity-area studies, logarithmic plotting, and
indirect measurements of peak discharge are used to estimate discharges greater
than those measured. Daily mean discharges are computed from gage heights and
rating tables, and the monthly and yearly means are computed from the daily
figures. If the stage-discharge relationship varies due to changes in the
control, such as aquatic growth, debris, or scour and fill, daily mean discharge
is computed by a shifting-control method in which correction factors, based on
individual discharge measurements and notes by observers, are used when the gage
heights are applied to the rating tables.

The slope method is used to compute discharge at stream-gaging stations
where backwater from lakes or reservoirs, tributary streams, or other sources
affect the stage-discharge relationship. The rate of change of stage is used to
compute discharge at stations where the stage-discharge relationship is affected
by rapid changes in stage. When ice conditions at stream-gaging stations affect
the stage-discharge relationship, gage-height records, winter discharge measure-
ments, temperature and precipitation data, and comparable records of discharge
for nearby stations are used to compute discharge. At gaging stations where
gage-height records are faulty or non-existent for some periods, the daily dis-
charges are estimated based on the recorded range in stage, prior and subsequent
records, discharge measurements, weather records, and comparison with records
for nearby stations.

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

The records published for each gaging station consist of two parts, the
manuscript or station description and the data table for the current water year.
The manuscript provides, under various headings, descriptive information such as
station location, period of record, average discharge, historical extremes,
record accuracy, and other remarks pertinent to station operation and regula-
tion. The following information, as appropriate, is provided with each contin-
uous record of discharge or lake content. Comments that follow clarify informa-
tion presented under the various headings of the station description. These
headings may include all or some of the following:

LOCATION. - -Information on locations 1s obtained from the most accurate maps
available. The location of the gage with respect to the cultural and physical
features in the vicinity and with respect to the reference place mentioned in
the station name is given. River mileages were provided by the U.S. Army Corps
of Engineers or other agencies.

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

PERIOD OF RECORD.--This indicates the period for which there are published
records for the station or for an equivalent station. An equivalent station is
one that was in operation when the present station was not, and whose location
was such that records from it can reasonably be considered equivalent with
records from the present station.

REVISED RECORDS. --Published records, because of new information, occa-
sionally are found to be Incorrect and revisions are printed in later reports.
All the reports in which revisions have been published for the station and the
water years to which the revisions apply are listed under this heading. If a
revision did not include daily, monthly, or amnual 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 National Geodetic Vertical Datum of 1929 (see definition of terms),
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 record 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,
"Identifying Estimated Daily Discharge.") If a remarks statement is used to
ldentify estimated record, the paragraph will begin with this information
presented as the first entry. The paragraph is also used to present information
about the accuracy of the records, special methods of computation, conditions
that affect natural flow at the station and, possibly, other pertinent items.
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COOPERATION. - -Records provided by a cooperating organization or obtained
for the Geological Survey by a cooperating organization are identified here.

AVERAGE DISCHARGE. --The discharge value given is the arithmetic mean of the
water-year mean discharges. It is computed only for stations having at least 5
water years of complete record, and only water years of complete record are
included in the computation. It is not computed for stations where diversions,
storage, or other water-use practices cause the value to be meaningless. If
water developments significantly altering flow at a station are put into use
after the station has been in operation for a period of years, a new average is
computed as soon as 5 water years of record have accumulated following the
development.

EXTREMES FOR PERIOD OF RECORD. - -Extremes may include maximum and minimum
stages and maximum and minimum discharges. Unless otherwise qualified, the
maximum discharge is the instantaneous maximum corresponding to the highest
stage that occurred. The highest stage may have been obtained from a graphic or
digital recorder, a crest-stage gage, or by direct observation of a nonrecording
gage. If the maximum stage did not occur on the same day as the maximum
discharge, it is given separately. Similarly, the minimum is the instantaneous
minimum discharge, unless otherwise qualified, and was determined and is
reported in the same manner as the maximum.

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

EXTREMES FOR CURRENT YEAR.--Extremes given here are similar to those for
‘the period of record, except the peak discharge listing may include secondary
peaks. For stations meeting certain criteria, all peak discharges and stages
occurring during the water year and greater than a selected base discharge are
presented under this heading. The peaks greater than the base discharge, ex-
cluding the highest one, are referred to as secondary peaks. Peak discharges
are not published for canals, ditches, drains, or streams for which the peaks
are subject to substantial control by man. The time of occurrence of peaks is
expressed in 24-hour local standard time. For example, 12:30 a.m. is 0030 and
1:30 p.m. is 1330. The minimum for the current water year appears below the
table of peak data.

REVISIONS.--If a critical error in published records is discovered, a
revision is included in the first report published following discovery of the
error.

Although it is rare, occasionally the records of a discontinued gaging
station may need revision. Because 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 to
determine if the published records were ever revised after the station was
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discontinued. If the data were obtained by computer retrieval, the data would
be current and there would be no need to check because any published revision of
data is always accompanied by revision of the corresponding data in computer
storage.

RATING TABLE.--Skeleton rating tables allow an approximation of daily gage
heights from daily discharges. The tables also indicate the range in stage
resulting from any given range in discharge.

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

The daily table for stream-gaging stations gives mean discharge for each
day and is followed by monthly and yearly summaries. In the monthly summary
below the daily table, the line headed "TOTAL" gives the sum of the daily
figures. The line headed "MEAN" gives the average flow in cubic feet per second
during the month. The lines headed "MAX" and "MIN" give the maximum and minimum
daily discharges, respectively, for the month. Discharge for the month 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 are
omitted if there is extensive regulation or diversion or if the drainage area
includes large noncontributing areas. The figures shown in the yearly summary
below the monthly summary are the appropriate discharges for the calendar and
water years.

Data collected at crest-stage partial-record stations are given in a table
of annual maximum stages and discharges that follows the information for
continuous-record sites. The crest-stage partial-record stations table is
followed by a list of discharge measurements made at sites other than con-
tinuous-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 special reasons are called measure-
ments at miscellaneous sites.

Identifying Estimated Daily Discharge
Estimated daily-discharge values are identified 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 is unstable, the frequency of

discharge measurements; and (2) the accuracy of measurements of stage, measure-
ments of discharge, and interpretation of records.
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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 the true value; "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 a given record.

Daily mean discharges in this report are given to the nearest hundredth of
a cubic foot per second for values less than 1 ft3/s; to the nearest tenth
between 1.0 and 10 ft3/s; to the nearest whole number between 10 and 1,000
ft3/s; and to 3 significant figures for more than 1,000 ft3/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.

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

Other Records Available

Information used in the preparation of the records in this publication,
such as discharge-measurement notes, gage-height records, temperature measure-
ments, and rating tables are on file in the Wisconsin District office. Also,
most of the daily mean discharges are in computer-readable form and have been
statistically analyzed. Information on the availability of the unpublished
information or on the results of statistical analyses of the published records
may be obtained from the District office.

Records of Surface-Water Quality

Records of stream-water quality ordinarily are obtained at or near stream-
gaging stations because interpretation of records of stream-water quality nearly
always requires corresponding stream discharge data. The stream discharge shown
with a water-quality analysis is the instantaneous value corresponding to the
time of sample collection ("Streamflow, Instantaneous") whenever possible. When
an instantaneous discharge value is not available, the daily mean discharge
("Discharge, in Cubic Feet per Second") is given if available. Water samples
from lakes are collected at locations identified by latitude and longitude; the
depth at which the sample was collected is given with each analysis. Records of
surface-water quality in this report include a variety of types of data and
measurement frequencies.
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Classification and Arrangement of Records

The water-quality data collected at surface-water sites fall into two
general classifications. Continuous-record stations are sites where data are
collected on a regularly scheduled basis as part of a monitoring program or
interpretive investigation. Water-quality records for these stations accompany
stream-discharge or lake-stage records, where available, in the Surface Water
Records section of this report. Water-quality partial-record stations are sites
where more limited water-quality data are collected. These data include water
temperature and specific conductance measurements made at gaging station visits
and other reconnaissance data collected for special purposes. Water-quality
data for water-quality partial-record stations appear together at the end of the
Surface Water Records section.

On-site Measurements and Sample Collection

In obtaining water-quality data, care is taken to assure that the data
obtained represent the quality of the water at the time of sampling. To assure
this, certain measurements, such as water temperature, pH, and dissolved oxygen
concentration, are made on site when the samples are taken. To assure that
measurements made in the laboratory also reflect the original quality of the
water, prescribed procedures are followed in collecting the samples, in treating
the samples to prevent changes in quality pending analysis, and in shipping the
samples to the laboratory. Procedures for on-site measurements and for col-
lecting, treating, and shipping samples are given in "U.S. Geological Survey
Techniques of Water-Resources Investigations," listed in "Publications on
techniques of water-resources investigations."

One sample can adequately define the water quality at a given time if the
mixture of solutes throughout the stream cross 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 using depth-integrating samplers to
obtain a representative sample needed for an accurate mean concentration and for
use in calculating the discharge of suspended and dissolved materials. Water
quality in lakes may differ with depth and laterally at a particular depth
depending on thermal stratification and other physical and biological factors.

Water-quality data published in this report are considered to be repre-
sentative values for the stations listed. The values reported represent water-
quality conditions at the time of sampling as much as possible, consistent with
available sampling techniques and methods of analysis.

For chemical-quality stations equipped with continuous monitors, daily
maximum, minimum, and mean values for each constituent or property are computed
and reported herein. Continuous records (usually hourly values) are on file at
the U.S. Geological Survey (USGS) Wisconsin District Office.
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Transport of suspended and dissolved materials

Samples used for computing discharge of suspended and dissolved materials
(suspended sediment, suspended solids, phosphorus, and nitrogen) are collected
using a number of sampling methods. Sample types include flow-integrated
samples collected using a depth-integrating sampler at multiple locations in a
stream cross section (equal-width increment or EWI samples), samples collected
using depth-integrating sampler at a single location in a cross section, or
point samples collected by an automated sampler from a single point in a cross
section. Coefficients are used to compensate for concentration differences
between flow-integrated samples and samples collected at single points or single
locations.

Samples are collected more frequently during periods of rapidly-changing
stream discharge than during stable periods. Discharges of suspended and
dissolved materials for days of rapidly-changing stream discharge are computed
by the subdivided day method (time-discharge weighted average) given in "U.S.
Geological Survey Techniques of Water-Resources Investigations" listed in
"Publications on techniques of water-resources investigations." For periods
when no samples were collected, discharges of suspended and dissolved material
are estimated from stream discharge and constituent concentrations from adjacent
time periods and periods with similar stream discharges. Suspended-sediment and
suspended-solids discharges of less than 0.005 tons/day are reported as 0.00
tons/day, and phosphorus and nitrogen discharges of less than 0.005 pounds per
day (1b/day) are reported as 0.00 1lb/day.

Concentration values used in discharge computations are given in separate
tables.

In addition to the records of suspended-sediment discharge and concentra-
tion, records of the periodic measurements of the particle-size distribution of
the suspended sediment and bed material are included for some stationms.

Laboratory Measurements

Samples for suspended-sediment concentration and particle-size determina-
tion are analyzed by the USGS Iowa District Sediment Laboratory. Chemical
analyses, other than field measurements, are done by the USGS National Water
Quality Laboratory unless indicated otherwise in the descriptive heading for the
station. Methods used by USGS laboratories to analyze water and sediment
samples are given in "U.S. Geological Survey Techniques of Water-Resources In-
vestigations" listed in "Publications on techniques of water-resources
investigations."

In March 1989, the USGS National Water-Quality Laboratory discovered a bias
in their turbidimetric method for sulfate analysis, indicating that values below
75 mg/L have a median positive bias of 2 mg/L above the true value for the
period between 1982 and July 1989. The magnitude of the bias differ among
stations.
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Collecting and Analyzing Agencies

All water-quality analyses stored in USGS computer files (WATSTORE) contain
codes that identify the agencies that collected the sample (collecting agency)
and analyzed it (analyzing agency). These codes may be included in some of the
water-quality tables herein. Codes in use for Wisconsin data are as follows:

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

Data Presentation

For continuing-record stations, information pertinent to the 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 re-
marks, laboratories (if other than USGS), cooperation, and extremes for daily
discharges of suspended and dissolved materials. For each station, tables of
data collected at less-than-daily frequency are presented first followed by
tables of daily values.

The concentrations of some constituents are given as less than a particular
value; that value is the detection for the analytical method used for the
analysis. Occasionally these values differ or an actual concentration is given
that is less than a higher detection limit indicated for the constituent in
another analysis. These differences are due to differences in analytical
methods.

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

In the descriptive headings, if the location is identical to that of the
discharge gaging station, neither the LOCATION nor the DRAINAGE AREA statements
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 Dis-
charge;" same comments apply.

DRAINAGE AREA. --See Data Presentation under "Records of Stage and Water
Discharge;" same comments apply.



24 WATER RESOURCES DATA - WISCONSIN, 1990

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 constituents or properties measured daily or continuously and those
measured less than daily. For those measured daily or continuously, periods of
record are given for each constituent or property.

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

REMARKS. - -Remarks provide added information pertinent to the collection,
analysis, or computation of the records. Laboratories other than USGS labora-
tories are identified.

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

EXTREMES. - -Maximum and minimums are given only for parameters measured
daily or more frequently. None are given for parameters measured less fre-
quently, 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 errors in published water-quality records are discovered
after publication, appropriate updates are made to the Water-Quality File in the
U.S. Geological Survey's computerized data system, WATSTORE, and subsequently by
update transactions to the U.S. Environmental Protection Agency’s STORET system.
Because the usual volume of updates makes it impractical to document individual
changes in the State data-report series or elsewhere, potential users of USGS
water-quality data are encouraged to obtain all required data from the appro-
priate computer file to insure the most recent updates or check with the
District Office to determine if updates were made.

The surface-water-quality records for water-quality partial-record stations
are published in separate tables following the table of discharge measurements
at miscellaneous sites. No descriptive statements are given for these records.
Each station is published with its station number and name in the regular
downstream-order sequence.

Remark Codes

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

PRINTED OUTPUT REMARK
E, e Estimated value
> Actual value is known to be greater than
the value shown
< Actual value is known to be less than the
value shown _
K Results based on colony count outside the

acceptance range (non-ideal colony count)
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Records of Ground-Water lLevels

Water-level data for 66 wells are given in this report. The location of
these wells is shown on figure 7. These wells are part of a national network of
observation wells, and the water-level data are intended to provide a sampling
and historical record of water-level changes in the Nation’s most important
aquifers.

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

Although records of water levels for 66 wells are presented in this report,
water-level data are currently being collected for a total of 213 wells in
Wisconsin through a cooperative program with the Wisconsin Geological and Nat-
ural History Survey (WG&NHS). Many federal, state, county and local agencies,
as well as interested area residents, assist in this program by measuring and
reporting water levels. All water-level data are placed in computer storage.
Reports containing hydrographs, showing water-level changes in all of these
wells, are periodically published by the WG&NHS.

The amplitude of water-level changes is typified by nine well hydrographs
in this report that show annual maximum and minimum water levels for the period
of record.

Data Collection and Computation

Measurements of water levels are made in many types of wells under varying
conditions, but the methods of measurement are standardized to the extent pos-
sible. The equipment and measuring techniques used at each observation well
ensure that measurements at each well are consistently accurate and reliable.

Tables of water-level data are presented by county arranged in alphabetical
order. The prime identification number for a given well is the 15-digit number
that appears in the heading. It is followed by the secondary identification
number (the local number), an alphanumeric number, derived from the county,
township-range location of the well, and a sequential number for the county.

Water-level records are obtained from direct measurements with a steel tape
or from the graph or punched tape of a water-stage recorder. The water-level
measurements in this report are given in feet with reference to land-surface
datum (lsd). Land-surface datum is a datum plane that is approximately at land
surface at each well. The altitude of the lsd above the National Geodetic
Vertical Datum of 1929 and the height of the measuring point (MP) above or below
the 1sd is given in each well description. Water levels are normally reported
to a hundredth of a foot. The absolute value of the depth to water may be in
error by a few tenths of a foot, but the error in determining the net change in
water level between successive measurements is normally only a hundredth or a
few hundredths of a foot.
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Data Presentation

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

LOCATION. --This paragraph follows the well-identification number and re-
ports the latitude and longitude (given in degrees, minutes, and seconds); the
hydrologic-unit number; and the land owner'’s name.

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

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

DATUM. --This entry describes both the measuring point and the land-surface
elevation at the well. The measuring point is described physically (such as top
of casing, top of breather pipe, hole in pump base and so on), and in relation
to land surface (such as 1.3 ft above land-surface datum). The elevation of the
land-surface datum is described in feet above (or below) National Geodetic
Vertical Datum of 1929 (NGVD of 1929); it is reported with a precision dependent
on the method of determination.

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

PERIOD OF RECORD. --This entry indicates the period for which there are
published records for the well. It reports the month and year of the start of
publication of water-level records by the U.S. Geological Survey and the words
"to current year" if the records are to be continued into the following year.

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

A table of water levels follows the station description for each well.
Water levels are reported in feet below land-surface datum and all taped meas-
urements of water level are listed. For wells equipped with recorders, only
abbreviated tables are published; daily lows are listed for every fifth day and
at the end of the month (eom). For these wells the highest and lowest water
levels of the water year and their dates of occurrence are shown on a line below
the abbreviated table. Because all values are not published for these wells,
the extremes may be values that are not listed in the table. Missing records
are indicated by dashes in place of the water level.
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ACCESS OF WATSTORE DATA

The National WATer Data STOrage and REtrieval System (WATSTORE) was
established to process and store water data collected through the activities of
the U.S. Geological Survey and to provide more effective and efficient means of
releasing the data to the public. The system is operated and maintained on the
central computer facilities of the Survey at its National Center in Reston,
Virginia.

WATSTORE can provide a variety of useful products ranging from simple data
tables to complex statistical analyses. A minimal fee, plus the actual computer
cost incurred in producing a desired product, is charged to the requester. In-
formation about the availability of specific types of data, the acquisition of
data or products, and user charges can be obtained locally from the District
Office.

General inquires about WATSTORE may be directed to:
Chief Hydrologist
U.S. Geological Survey
437 National Center
Reston, Virginia 22092

Telephone: 703/648-5686
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DEFINITION OF TERMS

Terms used in this report with reference to streamflow, water-quality, and
other hydrologic data are defined below. For conversion of inch-pound units
and International System (SI) units see the table on the inside of the back
cover.

Acre-foot (acre-ft) is the quantity of water required to cover 1 acre to a
depth of 1 foot. It is the equivalent of 43,560 cubic feet, 325,851 gallons, or
1,233 cubic meters.

Aquifer is a geologic formation, group of formations, or part of a forma-
tion that contains sufficient saturated permeable material to yield signifi-
cant quantities of water to wells and springs.

Bacteria are microscopic, unicellular organisms, typically spherical, rod-
like, or spiral and threadlike in shape, and often clumped into colonies. Some
bacteria cause disease; others perform essential roles in the natural recycling
of materials such as decomposing organic matter into forms available for reuse
by plants.

Fecal coliform bacteria are present in the intestines of warmblooded
animals and are used to determine the sanitary quality of water. They are
defined as those organisms that produce blue colonies within 24 hours when
incubated at 44.5°C + 0.2° on M-FC culture medium. Their concentrations
are expressed as number of colonies per 100 ml of sample.

Fecal streptococci bacteria are also found in the intestines of
warmblooded animals. Their presence in water is used to verify fecal
pollution. They are characterized as gram-positive, spherical bacteria
capable of growth in brain-heart infusion broth. They are defined as
those organisms that produce red or pink colonies within 48 hours at 35°
+ 1.0° on KF-streptococcus culture medium. Their concentrations are
expressed as number of colonies per 100 ml of sample.

Bed material is the unconsolidated material at the bottom of a streambed,
lake, pond, reservoir, or estuary.

Biochemical oxygen demand (BOD) measures the quantity of dissolved oxygen,
in milligrams per liter, used by microorganisms for the decomposition of organic
matter.

Cfs-day is the volume of water produced by a flow of 1 cubic foot per
second for 24 hours. It is the equivalent of 86,400 cubic feet, 1.9835 acre-
feet, 646,000 gallons, or 2,447 cubic meters.

Control is a feature downstream from a gage that determines the stage-
discharge relation at the gage. The control may be a natural constriction of
the channel, an artificial structure, or a uniform cross section over a long
reach of the channel.
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Cubic feet per second per square mile (CFSM) is the average number of cubic

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

Cubic foot per second (ft3/s) represents a volume of 1 cubic foot of water
passing a given point during 1 second and is the equivalent of 7.48 gallons per
second, 448.8 gallons per minute, or 0.02832 cubic meters per second.

Discharge is the volume of fluid or mass of suspended sediment passing a
given point in a given period of time.

Mean discharge (MEAN) is the arithmetic average of all daily mean
discharges for a specific period of time.

Instantaneous discharge is the discharge at a particular time.

Dissolved is an operational definition used by Federal and State agencies
collecting water data as that material in a water sample which passes through a
0.45 um membrane filter. Determinations of "dissolved" constituents are made on
subsamples of the filtrate. :

Drainage area of a stream at a specified location is measured in a hori-
zontal plane and constitutes an area enclosed by a topographic divide from which
surface runoff above the specified point drains by gravity into the stream.
Values of the drainage areas given herein include closed basins and
noncontributing areas within the basin, as noted.

Gage height (G.H.) is the water-surface elevation referred to some arbi-
trary gage datum. Gage height is often used interchangeably with the general
term "stage", although gage height is more appropriate when referring to a
reading on a gage. See also Lake stage.

Gaging station is a particular site on a stream or lake where systematic
hydrologic data are collected.

Geologic unit is a geologic formation or group of formations; in this
report, the term is used in the same sense as "aquifer" and refers to the
geologic formation(s) open to the uncased or screened portion of a well.

Hardness is a physical-chemical characteristic of water that is attribut-
able principally to the presence of calcium and magnesium and is expressed as
calcium carbonate (CaCO3). Hardness is commonly recognized by the increased
quantity of soap required to produce lather.

Hydrologic unit designates part or all of a surface-drainage basin delin-
eated by the Office of Water Data Coordination; each hydrologic unit is
identified by an 8-digit number.

Lake stage is the elevation of the lake’s water surface referred to some
arbitrary gage datum.
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Micrograms per gram (4g/g) indicates the concentration of a chemical con-
stituent as the mass (micrograms) of that constituent per unit mass (gram) of

sediment.

Micrograms per kilogram (ug/kg) indicates the concentration of a chemical

constituent as mass (micrograms) of that constituent per unit mass (kilogram) of
sediment.

Micrograms per liter (ug/L) indicates the concentration of a chemical

constituent as the mass (micrograms) of that constituent per unit volume (liter)
of water. One thousand micrograms per liter is equivalent to 1 milligram per
liter.

Milligrams per liter (mg/L) indicates the concentration of a chemical

constituent or suspended sediment as the mass (milligrams) per unit volume
(liter) of water.

National Geodetic Vertical Datum of 1929 (NGVD) is a geodetic datum de-

rived from a general adjustment of the first order level nets of both the United
States and Canada. It was formerly called "Sea Level Datum of 1929" or "mean
sea level®™ in this series 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
mean sea level at any particular place.

Partial-record station is a site for the systematic collection of limited
streamflow or water-quality data over a period of years.

Particle sjze is measured as the diameter, in millimeters (mm), of sus-
pended sediment and bed material determined by sieve or sedimentation methods.
Sedimentation methods (pipet, bottom-withdrawal tube, visual-accumulation tube)
measure the fall diameter of particles in distilled water (chemically dispersed)
or native water (surface water at the time and point of sampling).

Particle-size classification for this report is based on recommendations of

the American Geophysical Union Subcommittee on Sediment Terminology. The
classification is as follows:

Classification Size (mm) ethod of an s
Clay.......... 0.00024 - 0.004 Sedimentation.
sile.......... .004 - .062 Sedimentation.
Sand.......... .062 - 2.0 Sedimentation or sieve.
Gravel........ 2.0 - 64.0 Sieve.

Pesticides are chemical compounds used to control undesirable plants and
animals. They include insecticides, miticides, fungicides, herbicides, and
rodenticides. Insecticides and herbicides control insects and plants respec-
tively and are the two categories reported.
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Picocurie (PCi) is one trillionth (1 X 10-12) of a curie (Ci). A curie is
the amount of radioactivity that yields 3.7 x 1010 disintegrations per second.
A picocurie ylelds 2.22 disintegrations per minute.

Polychlorinated biphenyls (PCB’'s) are industrial chemicals composed of

biphenyl compounds containing various amounts of chlorine. Their chemical
structure is similar to the organochlorine insecticides.

Polychlorinated naphthalenes (PCN’'s) are industrial chemicals composed of
naphthalene compounds containing various amounts of chlorine. Their chemical
structure is similar to the organochlorine insecticides.

Recoverable from bottom material is the amount of a given constituent that
is in solution after a sample of bottom material has been digested by an acid
or mixture of acids that results in dissolution of only readily soluble
substances. Complete dissolution of all bottom material usually is not achieved
by the digestion treatment and thus the determination represents less than the
total amount of the constituent in the sample. To achieve comparability of
analytical data, equivalent digestion procedures would be required of all
laboratories performing such analyses because different digestion procedures are
likely to produce different analytical results.

Runoff in inches (IN, in) indicates the depth of water that would cover a
drainage area if all runoff for a given time period were uniformly distributed.

Secchi disk is a black and white plate, 20-25 cm in diameter, which is
lowered into a lake on a calibrated line until it is no longer visible. The
depth, in meters, at which the disk just disappears is reported as a measure of
transparency.

Sediment originates mostly from disintegrated rocks and is transported by,
suspended in, and deposited by water; it includes chemical and biochemical
precipitates and decomposed organic material such as humus. Topography, geol-
ogy, soil type, land cover, land use, quantity and intensity of precipitation,
and other environmental factors influence the quantity, characteristics, and
cause of sediment in streams.

Suspended sediment is sediment maintained in suspension by turbulent
currents or as a colloid.

Suspended-sediment discharge is the quantity of suspended sediment
passing through a stream cross section in a unit of time. It is computed

by multiplying water discharge times suspended-sediment concentration
times 0.0027.

Suspended-sediment concentration is the discharge-weighted
concentration of suspended sediment in a sample zone (from the water
surface to approximately 0.3 ft above the streambed) and is expressed as
milligrams of dry sediment per liter of water-sediment mixture (mg/L).
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Mean concentration is the time-weighted concentration of suspended
sediment passing through a stream cross section during a 24-hour period.

Sodium-adsorption ratio (SAR) expresses the relative activity of sodium
ions in exchange reactions with soil.

Solute is any substance dissolved in water.

Specific conductance is a measure of the ability of water to conduct
electrical current and is expressed in microsiemens per centimeter at 25°C.
It is related to the number and specific types of ions in solution, and is
useful for approximating the concentration of dissolved solids in the water.
Commonly, the concentration of dissolved solids mg/L is about 65 percent of the
specific conductance.

Stage-discharge relation correlates height (stage) and the volume of water
flowing in a channel per unit of time.

Streamflow uniquely describes discharge in the natural channel of a sur-
face stream course as opposed to the term "discharge", which can be applied to
the flow of a canal. Unlike the term "runoff", streamflow may be applied to
discharge whether it is affected by diversion or regulation or not.

Suspended, recoveragble is the amount of a given constituent that is in
solution after the part of a water-sediment sample retained on a 0.45 um
membrane filter has been digested by dilute acid that results in dissolution of
only readily soluble substances. Complete dissolution of all the particulate
matter usually is not achieved by the digestion treatment and thus the
determination represents something less than the "total" amount of the
constituent present in the sample. To achieve comparability of analytical data,
equivalent digestion procedures would be 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 dissolved and total recoverable con-
centrations of the constituent.

Suspended, total is the total amount of a given constituent in the part of
a water-sediment sample that is retained on a 0.45 pm membrane filter. 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
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 ana-
lyzing portions of the material collected on the filter or, more commonly, by
difference, based on determinations of dissolved and total recoverable con-
centrations of the constituent.
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Tons per acre-foot indicates the dry weight of a constituent in 1 acre-
foot of water. It is computed by multiplying the concentration in milligrams
per liter by 0.00136.

Tons per day is the measure of a substance that passes a stream section in
solution or suspension during a 24-hour period. It is computed by multiplying
the concentration of the substance (mg/L) by 0.0027 times the discharge of the
stream (cfs).

Total is the total amount of a given constituent in a water-sediment
sample, regardless of the constituent’s physical or chemical form. This term is
used 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 methodology used, is required to judge when the
results should be reported as "total." The term indicates the sample consists
of a water-sediment mixture and that the analytical method determines all of the
constituent in the sample.

Total, recoverable is the amount of a given constituent that is in solution
after a water-sediment sample has been digested by dilute acid resulting in
dissolution of only readily soluble substances. Complete dissolution of all
particulate matter usually is not achieved, thus the determination represents
something less than the "total" amount of the constituent present in the
dissolved and suspended phases of the sample. To achieve comparability of
analytical data, equivalent digestion procedures would be required of all
laboratories performing such analyses because different digestion procedures are
likely to produce different analytical results.

Total in bottom material is the total amount of a given constituent in a
representative sample of bottom material. This term is used only when the
analytical procedure assures measurement of at least 95 percent of the con-
stituent determined. A knowledge of the expected form of the constituent in the
sample, as well as the analytical methodology used, is required to judge when
the results should be reported as "total in bottom material."

WDR is the abbreviation for "Water-Data Report" used in the summary
REVISIONS paragraph to indicate previously published State annual basic data
report (WRD was used an abbreviation for "Water-Resources Data" in reports
published prior to 1982.

WSP is the abbreviation for "Water-Supply Paper" used in references to
previously published reports.
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PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS

The U.S. Geological Survey publishes a series of manuals describing procedures for planning and conducting
specialized work in water-resources investigations. The material is grouped under major subject headings called books
and is further divided into sections and chapters, For example, Section A of Buok 3 (Applications of Hydraulics)
pertains to surface water. The chapter, the unit of publication, i{s limited to a narrow field of subject matter. This
format permits flexibility in revision and publication as the need arises.

The reports listed below are for sale by the U,S. Geological Survey, Books and Open-File Reports Section, Federal
Center, Box 25425, Denver, Colorado 80225 (authorized agent of the Superintendent of Documents, Government Printing
Of fice). Prepayment is required. Remittance should be seat by 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 "U.S. Geological Survey Techniques of Water-Resources Investigations.”

1-D1. Water temperature--influential factors, field measurement, and data presentation, by H. H. Steveuns, Jr., J. F.

.

Ficke, and G. F. Smoot: USGS--TWRI Book 1, Chapter Dl. 1975. 65 pages.

1-D2. Guidelines for collection and field analysis of ground-water samples for selacted unstable constituents, by W. W.
Wood: USGS--TWRI Book 1, Chapter D2, 1976. 24 pages.

2-Dl. Application of surface geophysics to ground-water investijzations, by A. A. R. Zohdy, G. P. Eaton, and D. R,
Mabey: USGS--TWRI Book 2, Chapter Dl., 1974, 116 pages.

2-D2, Application of seismic-refraction techniques to hydrologic studies, by F. P. Haeni: USGS--TWRI Book 2, Chapter
D2. 1988. 86 pages.

2-El. Application of borehole geophysics to water-pesourzes investigations, by W. S. Keys and L. M. MacCary: USGS--
TWRL Book 2, Chapter El, 1971, 126 pages.

2-Fl. Application of drilling, coring, and sampling technijues to test holes and wells, by Eugene Shuter and Warren E.
Teasdale: USGS--TWRI Book 2, Chapter Fl. 1989. 97 pages.

3-Al. General field and office procedures for indirect discharze measurements, by M. A. Benson and Tate Dalrymple:
USGS--TWRI Book 3, Chapter Al. 1967, 30 pages.

3-A2. Measurement of peak discharje by the slope-area method, by Tate Dalrymple and M. A. Benson: USGS--TWRI Book 3,
Chapter A2. 1967. 12 pages.

3-A3. Measurement of peak discharje at culverts by indirect methods, by G. L. Bodhaine: USGS--TWRI Book 3, Chapter A3.
1968. 60 pages.

3-A4. Measurement of peak discharge at width contractions by indirect methods, by H. F. Matthai: USGS--TWRI Book 3,
Chapter A4, 1967. 44 pages.

3-A5. Measurement of peak discharge at dams by indirect methods, by Harry Hulsing: USGS--TWRI Book 3, Chapter AS.
1967. 29 pages.

3-A6. General procedure for gaging streams, by R. W. Carter and Jacob Davidian: USGS--TWRI Book 3, Chapter A6. 1968.
13 pages.

3-A7. Stage measurements at gaging stations, by T. J., Buchanan and W. P. Somers: USGS--TWRL Book 3. Chapter A7. 1968.
28 pages.

3-A8., Discharge measurements at gaging statioms, by T. J. Buchanan and W. P. Somers: USGS--TWRL Book 3, Chapter A8,
1969. 65 pages.

3-A9. Measurement of time of travel in streams by dye tracing, by F. A. Kilpatrick and J. F. Wilson, Jr,: USGS--TWRI
Book 3, Chapter A9. 1989, 27 pages.

3-Al0. Discharge ratings at gaging stationg, by E. J. Kennedy: USGS--TWRI Book 3, Chapter AlO. 1984, 59 pages.

3-All. Measurement of discharge by moving~boat method, by G. F. Smoot and C. E. Novak: USGS--TWRI Book 3, Chapter All.
1969, 22 pages.

3-Al2. Fluorometric procedures for dye tracing, by J., F. Wilson, Jr., E. D. Cobb, and F. A. Kilpatrick: USGS--TWRI Book
3, Chapter Al2, 1986. 41 pages.-

3-A13. Computation of continuous records of streamflow, by E. J. Kennedy: USGS--TWRI Book 3, Chapter Al3. 1983, 53
pages.

3-Al4. Use of flumes in measuring discharge, by F. A. Kilpatrick and V. R. Schneider: USGS--TWRI Book 3, Chapter Al4.
1983, 46 pages. ’

3-A15. Computation of water-surface profiles in open channelg, by Jacob Davidian: USGS--TWRL Book 3, Chapter Al5. 1984,
48 pages.

3-A16. Measurement of discharge using tracers, by F. A. Kilpatrick and E. D. Cobb: USGS--TWRI Book 3, Chapter Al6.
1985, 52 pages.

3-A17. Acoustic velocity meter systems, by Antonius Laenen: USGS--TWRI Book 3, Chapter Al7. 1985. 38 pages.

3-A18. Determination of stream reaeration coefficients by use of tracers, by F. A, Kilpatrick, R. E. Rathbun, N.
Yotsukura, G. W, Parker, and L. L. DeLong: USGS--TWRI Book 3, Chapter Al8, 1989. 52 pages.
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Aquifer-teet design, observation, and data analysis, by R. W. Stallman: USGS--TWRI Book 3, Chapter Bl, 1971. 26
pages.

Introduction to ground-water hydraulice, a programmed text for self-instruction, by G. D. Bennett: USGS--TWRI
Book 3, Chapter B2. 1976. 172 pages.

Type curves for selected problems of flow to welle in econfined aquifers, by J. E. Reed: USGS--TWRI Book 3,
Chapter B3, 1980. 106 pages,

Regression modeling of ground-water flow, by Richard L. Cooley and Richard L. Naff: USGS--TWRI Book 3, Chapter
B4. 1990. 232 pages.

Definition of boundary and initial conditions in the analysie of saturated ground-water flow systems--An
introduction, by O. L. Franke, T. E. Reilly, and G. D. Bennett: USGS--TWRI Book 3, Chapter B5. 1987. 15 pages.

The principle of superposition and itse application in ground-water hydraulics, by T. E. Reilly, O. L. Franke, and
G. D. Bennett: USGS--TWRI Book 3, Chapter B6. 1987. 28 pages.

Fluvial sediment concepts, by H. P. Guy: USGS--TWRI Book 3, Chapter Cl. 1970. 55 pages.

Field methods for measurement of fluvial sediment, by H. P, Guy and V. W. Norman: USGS--TWRI Book 3, Chapter C2.
1970, 59 pages.

Computation of fluvial-sediment discharge, by George Porterfield: USGS--TWRI Book 3, Chapter C3. 1972. 66 pages.
Some statistical tools in hydrology, by H. C. Riggs: USGS--TWRI Book 4, Chapter Al. 1968. 39 peges.

Frequency curves, by H. C. Riggs: USGS--TWRI Book 4, Chapter A2. 1968. 15 pages.

Low-flow investigations, by H. C, Riggs: USGS--TWRI Book 4, Chapter Bl. 1972. 18 pages.

Storage analyses for water supply, by H, C. Riggs and C. H. Hardison: USGS--TWRI Book 4, Chapter B2. 1973. 20
pages.

Regional analyses of streamflow characteristics, by H. C. Riggs: USGS--TWRI Book 4, Chapter B3. 1973. 15 pages.

Computation of rate and volume of stream depletion by wells, by C. T. Jenkins: USGS-TWRI Book 4, Chapter Dl.
1970. 17 pages.

Methods for determination of inorganic substances in water and fluvial sediments, by M. J. Fishman and L. C.
Friedman: USGS--TWRI Book 5, Chapter Al. 1989. 545 pages.

Determination of minor elements in water by emission spectroscopy, by P. R. Barnett and E. C. Mallory, Jr.:
USGS--TWRI Book 5, Chapter A2, 1971. 31 pages.

Methods for the determination of organic substances in water and fluvial sediments, edited by R. L. Wershaw, M.
J. Figshman, R. R. Grabbe, and L. E. Lowe: USGS-~TWRI Book 5, Chapter A3. 1987. 80 pages.

Methode for collection and analysis of aquatie biological and microbiological samples, by L. J. Britton and P. E.
Greeson, editors: USGS--TWRI Book 5, Chapter A4. 1989. 363 pages.

Methods for detsrmination of radioactive substances in water and fluvial sedimente, by L. L. Thatcher, V. J.
Janzer, and K. W. Edwards: USGS--TWRI Book 5, Chapter A5. 1977. 95 pages.

Quality assurance practices for the chemical and biological analyses of watsr and fluvial sediments, by L. C.
Friedman and D. E. Erdmann: USGS--TWRI Book 5, Chapter A6. 1982. 181 pages.

Laboratory theory and methods for sediment analysis, by H. P. Guy: USGS—-TWRI Book 5, Chapter Cl. 1969, 58
pages.,

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

Finite difference model for aquifer simulation in two dimensions with results of numerical experiments, by P. C.
Trescott, G. F. Pinder, and S. P. Larson: USGS--TWRI Book 7, Chapter Cl. 1976. 116 pages.

Computer model of two-dimensiomal solute transport and dispersion in ground water, by L. F. Konikow and J. D.
Bredehoeft: USGS--TWRI Book 7, Chapter C2. 1978, 90 pages.

A model for simulation of flow in singular and intercomnected channels, by R. W. Schaffrannek, R. A. Baltzer, and
D. E. Goldberg: USGS--TWRI Book 7, Chapter C3. 1981. 110 pages.

Methods of measuring water levels in deep wells, by M. S. Garber and F. C. Koopman: USGS--TWRI Book 8, Chapter
Al. 1968. 23 pages.

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

Calibration and maintenance of vertical-axis type current meters, by G. F. Smoot and C. E. Novak: USGS—-TWRI
Book 8, Chapter B2, 1968. 15 pages.












39

NISVE HOIH3dNS IV

2961 ‘dew eseq e1e1S
Aeaing |82)B0108D "§'N WOl eseg

uoiels p1od3l)
-|etued abels-1s01)

woje|d uoi109)jod
ejep 10 suoyda|al yum
paddinba abeb weang

uonels
Anjenb 1ajem-aoejng

abeb aye
abeb weang v
Jaquinu uonelg  oozgzoro

NOILVNV1dX3

IEm=m= ==

[
SINUN 0F oz

000°009°t 3IVIS

ol

o

- N \«sﬁwh gr <
pueis ‘% .ﬂﬁﬂ@ \\ _ A)O% aﬂ Wiog wreg w
@%&@ @, TV oesema

o ) )

pur|s|
,,,,, o
TN et s n S
& Q0 T v i
puejs] 18anQ 0 10d od Y
SANVISI ERE ct

0 oo seal) od




STREAMS TRIBUTARY TO LAKE SUPERIOR

04024430 NEMADJI RIVER NEAR SOUTH SUPERIOR, WI

LOCATION.--Lat 46°38'00", long 92°05'38", in SW 1/4 sec.1l4, T.48 N., R.14 W., Douglas County, Hydrologic Unit
04010301, on right bank at downstream side of bridge on County Trunk Highway C, 2.0 mi south of South Superior
and 7.8 mi downstream from Black River.

DRAINAGE AREA.--420 mi2.

PERIOD OF RECORD.--December 1973 to current year.
REVISED RECORDS.--WDR WI-75-1:

GAGE.--Water-stage recorder and crest-stage gage.

Datum of 1929.

REMARKS . --Estimated daily discharges:

1974(M).

WDR WI-82-1:

estimated daily discharges, which are fair.
AVERAGE DISCHARGE.--16 years, 399 ft3/s, 12.90 in/yr.

EXTREMES FOR PERIOD OF RECORD.--Maximum _discharge, 13,700 ft3/s, Sept. 6, 1990, gage height, 25.97 ft, from

Drainage area and 1981.

Ice period listed in rating table below.

Records good except for

rating curve extended above 9,000 ft3/s; minimum daily, 16 £t3/s, Dec. 8, 1976.
EXTREMES OUTSIDE THE PERIOD OF RECORD.--A flood of Aug. 17, 1972, may have exceeded floods at this location

since then.

EXTREMES FOR CURRENT YEAR.--Peak discharges greater than base discharge of 3,500 fbs/s and maximum (*):
DISCHARGE

DATE

Mar. 16
Apr. 30
(a)

(b) Ice jam

TIME

1100
1300

(ft
(a)3,60
0

’

Estimated daily mean.

/8)

0
3,800

Minimum daily, 31 ft3/s, Dec. 20-23.

DAY oCT
1 82
2 77
3 76
4 77
5 79
6 78
7 78
8 78
9 80
10 91
11 94
12 95
13 92
14 83
15 81
16 78
17 74
18 64
19 64
20 66
21 70
22 70
23 70
24 69
25 70
26 71
27 69
28 69
29 72
30 95
31 118
TOTAL 2430
MEAN 78.4
MAX 118
MIN 64
CFsM .19
IN. .22
CAL YR 1989
WIR YR 1990

GAGE HEIGHT
(£t)

(b)19.55
17.78

DATE

Sept. 6

TIME

2000

DISC] E
(£t /s)

*13,700

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).

(Shifting-control method used Oct. 17-29 and Sept. 19-30; stage-discharge

relation affected by ice Nov. 14 to Apr. 18.)

TOTAL 105826 MEAN 290
TOTAL 132323 MEAN 363

6 43
8 62
0 81
0 313
0 665

1,120
2,630
4,500
5,930
8,100

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN

46
.23
26

10

1218
39.3
46
33
.09
.11

12

10.0

15.0

19.0

21.0

23.0

VALUES

MAR AFR
58 1800
62 1100
62 1000
60 1200
60 840
60 640
60 500
60 440
62 390
70 350
150 320
500 280
1900 290
2500 300
3300 300
3600 270
1900 250
1300 240
1100 255
1100 284
1000 304
860 315
720 337
620 377
640 758
600 1880
560 1700
620 2300
620 2620
720 3460
1600 ===
26524 25100
856 837
3600 3460
58 240
2.04 1.99
2.35 2.22

MAX 3400 MIN 31 CFSM .69 IN.
MAX 7630 MIN 31 CFsSM .86 IN. 11.72

479

458
402
377
311
269
237

16596
535
2460
237
1.27
1.47
9.37

571
865
507
398
471

13061
435
1620
192
1.04
1.16

131

120
113
109
110
103

192
283
248
200
162
136

9029

1470
103

.80

GAGE HEIGHT
(ft)

*25.97

Datum of gage is 601.13 ft above National Geodetic Vertical



04024500 AMNICON LAKE NEAR SOUTH RANGE, WI

STREAMS TRIBUTARY TO LAKE SUPERIOR

LOCATION.--Lat 46°28°59", long 92°04°01", in SW 1/4 NW 1/4 sec.12, T.46 N., R.14 W., Douglas County, Hydrologic
Unit 04010301, 9.5 mi southwest of South Range.

DRAINAGE AREA.--4.8 mi2, approximately.
PERIOD OF RECORD.--August 1936 to September 1964 (fragmentary), October 1984 to September 1986, May 1988 to current

Year.

GAGE. --Staff gage read by Dennis Corbin.

Prior to 1964, staff gage 0.3 mi west at datum of 1188,00 ft, National Geodetic Vertical Datum of 1929.

FOR
Oct. 28, 1948.

29-30.

2

WOENO Vs WNE

Datum of gage is 1179.94 ft, National Geodetic Vertical Datum of 1929.

41

PERIOD OF RECORD.--Maximum gage height observed, 1199.32 ft, May 9, 1950; minimum observed, 1195.82 ft,

FOR CURRENT YEAR.--Maximum gage height observed, 17.27 ft, Aug. 26-27; minimum observed, 16.81 ft, Sept.

17.13
16.99

GAGE HEIGHT, FEET, WATER YEAR OCTOBER
MEAN VALUES

1989 TO SEPTEMBER 1990

17.11
17.11

17.13

17.13
17.09

17.15

SEP
17.19



42 STREAMS TRIBUTARY TO LAKE SUPERIOR
04025500 BOIS BRULE RIVER NEAR BRULE, WI
LOCATION.--Lat 46°32’16", long 91°35'43", in NW 1/4 SW 1/4 sec.23, T.47 N., R.10 W., Douglas County, Hydrologic
Unit 04010301, on right bank, 1.4 mi southwest of Brule Post Office, 1.4 mi downstream from Nebagamon Creek,
and 1.7 mi upstream from Little Bois Brule River.
DRAINAGE AREA.--120 mi2.

PERIOD OF RECORD.--October 1942 to September 1981, January 1984 to current year. Prior to January 1943, monthly
discharge only, published in WSP 1307.

REVISED RECORDS.--WRD WI-71-1: Drainage area. WSP 1337: 1943(M), 1944, 1945-50(M).

GAGE.--Water-stage recorder. Datum of gage is 948.49 ft above National Geodetic Vertical Datum of 1929. Prior
io October 1964, nonrecording gage at same site and datum, supplemented by water-stage recorder part of
959-62.

REMARKS . --Estimated daily discharges: Ice periods listed in rating table below. Records good except those for
ice-affected periods, which are fair.

AVERAGE DISCHARGE.--45 years (water years 1943-81, 1985-90), 171 f£3/s, 19.35 in/yr.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,520 ft,a/s, June 3, 1944, gage height, 5.2 rta from graph
I;;z;d on gage readings and from rating curve extended above 750 ft¥/s; minimum observed, 67 £t°/s, Mar. 13,
EXTREMES FOR CURRENT YEAR.--Peak discharges greater than base discharge of 300 ££3 /s and maximum (*):
DATE TIME DI GAGE HEIGHT DATE TIME DISC E GAGE HEIGHT
(£t9/s) (ft) (£L°/s) (ft)
Dec. 20 1800 ice jam *4 16 Sept. 6 1100 342 2.60
Apr. 28 2200 *404 2.86 Sept. 14 0200 332 2.56

Minimum discharge, 105 £t3/s, Aug. 16.

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relation affected by ice Nov. 15 to Jan. 14, Jan. 26 to Feb.
4, and Feb. 11 to Mar. 9.)

1.4 101 3.0 443
2.0 200

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

MEAN VALUES

DAY OCT Nov DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP
1 117 133 120 110 120 110 210 332 130 138 109 118

2 133 132 120 110 110 110 204 303 132 134 109 116

3 128 129 120 120 110 110 202 277 142 127 109 116

4 125 126 120 120 110 110 203 257 138 121 111 118

5 124 142 120 110 115 110 202 245 136 117 109 121

6 122 147 120 110 115 110 195 231 136 115 108 282

7 121 144 120 110 115 110 185 219 134 114 107 281

8 119 141 120 120 115 110 181 213 132 128 107 312

9 124 138 120 120 115 110 188 205 131 128 107 299
10 127 134 120 110 117 117 185 198 127 122 108 253
11 127 130 120 110 110 122 179 191 127 117 108 212
12 125 128 120 110 110 151 174 182 131 115 108 204
13 123 127 120 110 110 159 172 176 132 112 108 288
14 121 127 120 110 110 194 172 178 126 112 108 305
15 120 120 110 115 110 243 173 180 122 111 107 266
16 120 120 110 116 110 236 172 178 126 112 106 254
17 121 120 110 116 110 217 168 177 147 121 107 246
18 120 120 110 115 110 199 165 173 172 121 131 238
19 120 120 110 115 110 185 164 165 160 116 125 237
20 121 130 110 114 110 183 167 160 156 113 117 224
21 121 120 110 116 120 194 170 156 148 111 113 219
22 120 120 110 116 110 189 172 154 139 112 112 216
23 121 120 110 117 110 185 173 158 133 113 112 213
24 120 120 120 118 110 176 177 154 128 112 112 205
25 120 120 120 116 110 169 188 150 124 112 113 195
26 120 120 120 110 110 163 216 147 126 112 136 188
27 120 120 110 110 110 160 243 147 125 115 129 183
28 118 120 110 110 110 160 361 144 130 115 136 178
29 134 120 110 110 === 162 381 140 129 113 127 175
30 134 130 110 110 === 175 378 135 141 111 120 171
31 136 =-—- 110 120 -—= 191 === 132 - 109 119 --=
TOTAL 3822 3818 3580 3524 3132 4920 6120 5857 4060 3629 3538 6433
MEAN 123 127 115 114 112 159 204 189 135 117 114 214
MAX 136 147 120 120 120 243 381 332 172 138 136 312
MIN 117 120 110 110 110 110 164 132 122 109 106 116
CPSM 1.03 1.06 .96 .95 .93 1.32 1.70 1.57 1.13 .98 .95 1.79
IN. . 1,18 1.18 1.11 1.09 .97 1.53 1.90 1.82 1.26 1.12 1.10 1.99

CAL YR 1989 TOTAL 55936 MEAN 153 MAX 440 MIN 109 CFSM 1.28 IN. 17.34
WIR YR 1990 TOTAL 52433 MEAN 144 MAX 381 MIN 106 CFSM 1.20 IN. 16.25



STREAMS TRIBUTARY TO LAKE SUPERIOR
04026346 NORTH FISH CREEK NEAR BENOIT, WI

LOCATION,--Lat 46°31'49", long 90°08'51", in NE 1/4 NW 1/4 sec.29, T.47 N., R.6 W., Bayfield County, Hydrologic
Unit 04010301, at U.S. Highway 2, about 4 mi northwest of Benoit.

DRAINAGE AREA.--36 miZ2.
PERIOD OF RECORD.--May 1989 to September 1990.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989

DIS- SED.
CHARGE, SUSP.
INST. SEDI- SIEVE
CUBIC MENT, DIAM,
FEET SUS- X FINER
DATE TIME PER PENDED THAN

SECOND  (MG/L) .062 MM
(00061) (80154) (70331)

MAY 1989

25... 1105 70 49 97
SEP

20... 0935 2.2 3 89

WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DIS- SED. SED. SED. SED. SED. SED.
CHARGE, TOTAL, TOTAL, TOTAL, TOTAL, TOTAL, SUSP.
INST. FALL FALL FALL FALL FALL SEDI- SIEVE
CUBIC DIAM. DIAM. DIAM, DIAM. DIAM. MENT, DIAM.
FEET X FINER X FINER X FINER X FINER X FINER SUS- % FINER
DATE TIME PER THAN THAN THAN THAN THAN PENDED THAN
SECOND .062 MM .125 MM .250 MM .500 MM 1.00 MM (MG/L) .062 MM
(00061) (80186) (80187) (80188) (80189) (80190) (80154) (70331)
NOV 1989
08... 1040 3.5 -- -~ -- - -- 7 100
JAN 1990
16... 1715 1.5 - -- -- == -- 7 95
MAR
13... 1420 133 77 83 90 97 100 57 -
14, .. 1235 366 -- - - - - 168 47
14, .., 1650 388 -- - -= == -- 135 48
15... 1930 235 - -~ -- - - 59 64
JUN
25... 1645 1.6 - -~ - - == 5 82
SEP

19... 1045 11 - - -- - - 22 79



&4 STREAMS TRIBUTARY TO LAKE SUPERIOR
040263491 NORTH FISH CREEK NEAR MOQUAH, WI
LOCATION,--Lat 46°32'56", long 91°03'43", in SW 1/4 SE 1/4 sec.13, T.47 N,, R.6 W., Bayfield County, Hydrologic

Unit 04010301, on left bank just downstream from bridge on old U.S. Highway 2, and 1.3 mi southeast of Moquah

DRAINAGE AREA.--65.4 mi2,
WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--October 1989 to September 1990.

GAGE.--Water-stage recorder and crest-stage gage. Elevation of gage is 660 ft above National Geodetic Vertical
Datum of 1929.

REMARKS . --Estimated daily discharges: Oct. 8-23, July 5 to Sept. 18, and ice period listed in rating tables
below. Records 303d except for estimated daily discharges. Estimated daily discharges fair except those
greater than 80 ft°/s, which are poor.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,170 £t3/s, Sept. 6, gage height, 10.78 ft; minimum, 35 tt3/s,
Dec. 19, result of freezeup.

RATING TABLES (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relation affected by ice Dec. 7-25.)

Oct. 1 to Sept. 5 Sept. 6 to Sept. 30
6.5 40 6.7 48
6.9 102 7.2 128
8.0 352 8.0 315
10.0 920 10.0 920

DISCHARGE, CUBIC FEET PER SECOND, WA%E% YEAR OCTOBER 1989 TO SEPTEMBER 1990

UES

DAY OCT Nov DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP
1 80 58 55 54 54 56 165 105 53 72 66 72

2 63 57 55 54 54 57 135 81 55 62 64 70

3 54 56 55 54 54 54 95 72 56 60 64 70

4 56 57 56 54 54 54 97 67 53 64 64 78

5 57 62 56 54 54 53 85 63 55 62 64 76

6 56 60 55 54 54 53 74 60 55 62 64 660

7 55 59 52 54 54 53 70 59 54 62 64 300

8 56 59 54 55 55 55 70 60 56 80 64 140

9 58 58 52 ' 54 54 55 74 59 55 72 66 74
10 58 58 52 54 53 61 75 57 54 64 68 68
11 58 56 52 54 54 87 69 56 55 64 68 68
12 56 56 50 53 55 328 65 55 59 62 66 400
13 56 57 52 53 53 369 65 55 58 62 64 450
14 56 57 52 54 54 649 68 57 54 60 64 300
15 56 58 52 54 54 601 68 57 54 60 64 120
16 56 57 52 54 57 288 65 57 57 76 64 88
17 58 57 50 55 54 152 62 58 67 120 64 72
18 56 56 50 53 55 115 62 55 71 100 150 68
19 56 57 50 54 53 100 63 55 60 88 180 71
20 56 56 48 54 54 97 65 55 58 80 88 68
21 56 56 50 55 55 104 64 54 56 76 74 67
22 56 56 50 54 55 99 64 56 55 72 70 67
23 54 56 50 55 54 89 65 56 55 70 68 65
24 56 55 52 55 52 80 67 56 53 70 68 63
25 56 56 54 54 54 72 76 55 53 70 70 62
26 57 56 53 54 54 70 85 56 55 70 72 60
27 56 56 54 54 53 71 86 56 53 98 74 60
28 56 55 54 54 53 75 178 55 59 120 74 59
29 59 55 54 55 -—- 86 181 54 57 140 72 80
30 57 55 54 52 - 127 176 53 70 120 72 141
31 58 - 54 54 - 157 === 53 - 84 7 -
TOTAL 1778 1707 1629 1675 1513 4367 2634 1847 1705 2422 2306 4037
MEAN 57.4 56.9 52,5 54.0 54.0 141 87.8 59.6 56.8 78.1 74.4 135
MAX 80 62 56 55 57 649 181 105 71 140 180 660
MIN 54 55 48 52 52 53 62 53 53 60 64 59

WIR YR 1990 TOTAL 27620 ' MEAN 75.7 MAX 660 MIN 48



STREAMS TRIBUTARY TO LAKE SUPERIOR
040263491 NORTH FISH CREEK NEAR MOQUAH, WI--CONTINUED

WATER-QUALITY RECORDS
PERIOD OF RECORD.--May 1989 to September 1990,

WATER-QUALITY DATA, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989

DIS- SED. SED. SED. SED.
CHARGE, TOTAL, TOTAL, TOTAL, SUSP.
INST. FALL FALL FALL SEDI- SIEVE
CUBIC TEMPER- DIAM. DIAM. DIAM. MENT, DIAM.
FEET ATURE X FINER X FINER X FINER SUS- % FINER
DATE TIME PER WATER THAN THAN THAN PENDED THAN
SECOND (DEG C) .062 MM ,125 MM .250 MM (MG/L) .062 MM
(00061) (00010) (80186) (80187) (80188) (B80154) (70331)
MAY 1989
25... 1020 192 - - - -- 252 50
SEP
20... 1100 56 10.0 98 98 100 11 -
BED BED BED BED BED BED BED
MAT. MAT, MAT, MAT. MAT. MAT, MAT.
SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
DIAM. DIAM. DIAM. DIAM. DIAM. DIAM. DIAM.
X FINER X FINER X FINER X FINER % FINER X FINER X FINER
DATE TIME THAN THAN THAN THAN THAN THAN THAN
L1254 250 M4 .S00 MM 1.00 MM 2.00 M 4.00 MM 8.00 MM
(B0165) (80166) (B80167) (80168) (80169) (80170) (80171)
MAY 1989
25... 1020 - - -- - -- - -
SEP
20... 1100 0 5 54 89 95 98 100
WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
DIS- SED. SED. SED. SED. BED
CHARGE, TOTAL, TOTAL, TOTAL, TOTAL, MAT.
INST. FALL FALL FALL FALL SEDI- SIEVE
CUBIC TEMPER- DIAM. DIAM. DIAM. DIAM. MENT, DIAM.
FEET ATURE X FINER X FINER X FINER X FINER SUS- % FINER
DATE TIME PER WATER THAN THAN THAN THAN PENDED THAN
SECOND (DEG C) .062 MM ,125 MM .250 MM .500 MM (MG/L) .062 MM
(00061) (00010) (80186) (B80187) (B018B) (80189) (BO154) (80164)
NOV 1989
08... 1245 60 7.5 87 88 93 100 7 -
JAN 1990
MAllls Ces 1235 53 1.0 70 74 85 100 16 0
13... 1250 236 4.0 61 66 79 100 227 0
13.. 1300 236 - 65 72 87 100 214 -
13... 1835 472 - 60 70 85 100 422 -
14, .. 1105 674 3.0 61 71 87 100 539 -
14, .. 1810 724 - 56 66 88 100 488 --
Jml's. . 1700 901 2.0 54 66 88 100 788 0
SE%S. . 0935 55 12.0 94 97 100 - 9 0
18.. 1630 67 9.0 86 89 100 - 8 0
BED BED BED BED BED BED BED BED
MAT, MAT. MAT. MAT. MAT, MAT. MAT. MAT.
SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
DIAM. DIAM. DIAM. DIAM. DIAM. DIAM. DIAM. DIAM.
% FINER X FINER X FINER X FINER % FINER X FINER X FINER X FINER
DATE TIME THAN THAN THAN THAN THAN THAN THAN THAN
125 MM 250 4 .500 MM 1.00 MM 2.00 M 4.00 MM B.00 MM 16.0 MM
(80165) (80166) (80167) (80168) (80169) (80170) (80171) (B0172)
NOV 1989
0s8... 1245 0 9 49 78 90 96 99 100
JAN 1990
16... 1235 2 16 43 64 78 86 93 100
13... 1250 1 8 52 86 95 98 99 99
13... 1835 0 4 29 50 59 66 72 80
14, . 1105 0 1 54 81 89 91 94 96
14.. 1810 0 3 36 49 53 58 65 73
JUI%S. . 1700 1 12 50 62 71. 78 85 94
26. 0935 1 6 35 62 86 87 93 --
SEP
18... 1630 1 9 60 82 90 96 100 --

435



46 STREAMS TRIBUTARY TO LAKE SUPERIOR
04026350 NORTH FISH CREEK NEAR ASHLAND, WI

LOCATION.--Lat 46°34’'43", long 90°57'56", in SW 1/4 SW 1/4 sec.2, T.47 N., R.5 W., Bayfield County, Hydrologic
Unit 04010301, at U.S. Highway 2, about 4 mi west of Ashland.

DRAINAGE AREA.--74.4 mi2.
PERIOD OF RECORD.--May 1989 to September 1990.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989

DIS- SED. SED. SED. SED.
CHARGE, TOTAL, TOTAL, TOTAL, TOTAL,
INST. FALL FALL FALL FALL SEDI-

CUBIC TEMPER- DIAM. DIAM, DIAM. DIAM. MENT,

FEET ATURE X FINER X% FINER X FINER X FINER SUS-
DATE TIME PER WATER THAN THAN THAN THAN PENDED
SECOND (DEG C) .062 MM .125 MM .250 MM .500 MM (MG/L)
(00061) (00010) (80186) (80187) (80188) (80189) (80154)

MAY 1989
25... 0915 312 -= -- - -- - 474
SEP
20... 1500 78 12.5 66 77 96 100 13
SED. BED BED BED BED BED BED
SUSP. MAT. MAT. MAT. MAT. MAT. MAT .

SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE

DIAM.  DIAM. DIAM. DIAM. DIAM. DIAM. DIAM.
X FINER X FINER X FINER X FINER X FINER X FINER I FINER

DATE TIME THAN THAN THAN THAN THAN THAN -  THAN
.062 M4 125 MM 250 M 500 MM 1.00 MM 2.00 MM 4.00 MM

(70331) (80165) (80166) (80167) (80168) (80169) (80170)

MAY 1989

25... 0915 66 -- -- -- -- -- --
SEP

20... 1500  -- 0 10 64 93 99 100

WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DIS- SED. SED. SED. SED. SED.
CHARGE, TOTAL, TOTAL, TOTAL, TOTAL, TOTAL,
INST. FALL FALL FALL FALL FALL

CUBIC TEMPER- DIAM. DIAM. DIAM. DIAM. DIAM.
FEET ATURE X FINER X FINER X FINER X FINER X FINER

DATE TIME PER WATER THAN THAN THAN THAN THAN
SECOND (DEG C) .062 MM .125 MM .250 MM .500 MM 1.00 MM
(00061) (00010) (80186) (80187) (80188) (80189) (80190)

NOV 1989
08. .. 1415 87 -~ 64 68 93 100 --
JAN 1990
16... 1505 76 1.5 18 32 78 100 --
13... 1640 349 3.0 44 51 73 100 --
13... 1650 349 -- 34 40 61 100 --
... 1525 703 1.5 27 31 60 99 100
LY 1045 699 1.5 26 28 59 100 --
26... 1145 89 -- 36 37 41 67 100
SEP
19... 0845 96 9.0 95 96 98 100 --
BED BED BED BED BED BED BED
MAT. MAT. MAT. MAT. MAT. MAT. MAT.

SEDI- SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE SIEVE
MENT, DIAM. DIAM. DIAM. DIAM. DIAM. DIAM. DIAM.
) SUS-~ X FINER X FINER X FINER X FINER X FINER X FINER % FINER
DATE TIME PENDED THAN THAN THAN THAN THAN THAN THAN
(MG/L) .062 MM .125MM .250 MM .500 MM 1,00 MM 2.00 MM 4.00 MM
(80154) (80164) (80165) (80166) (80167) (80168) (80169) (80170)

NOV 1989

08... 1415 14 - 0 10 44 85 98 100
JAN 1990

16... 1505 124 0 1 4 35 79 97 100
MAR -

13... 1640 199 0 1 13 64 92 99 100

13... 1650 274 - -- - -- - - -

14... 1525 465 -- 0 8 69 94 99 100

15... 1045 306 == 0 3 27 82 97 100
JUN

26... 1145 38 -= 0 1 18 73 94 100
SEP

19... 0845 50 - 0 6 59 92 99 100



STREAMS TRIBUTARY TO LAKE SUPERICR 47
04027000 BAD RIVER NEAR ODANAH, WI

LOCATION,--Lat 46°29'15", long 90°41°45", in SE 1/4 sec.2, T.46 N., R.3 W., Ashland County, Hydrologic Unit
04010302, Bad River Indian Reservation, on left bank just downstream from Elm Hoist bridge, 5.0 mi downstream
from Potato River, 8.5 mi south of Odanah, and 23 mi from mouth.

DRAINAGE AREA.--597 mi?,
WATER-DISCHARGE RECORDS
PERIOD OF RECORD,--July 1914 to December 1922 (monthly discharge only for some periods published in WSP 1307),
May 1948 to current year.

REVISED RECORDS.~-WSP 1337: 1922. WDR WI-82-1: Drainage area.

GAGE.--Water-stage recorder and crest-stage gage. Datum of gage is 668.30 ft above National Geodetic Vertical
Datum of 1929, May 17, 1948, to Nov. 6, 1959, and Oct. 19, 1960, to Nov. 23, 1961, water-stage recorder.
Nov. 7,1959, to Oct. 18, 1960, and Nov. 24, 1961, to July 12, 1962, nonrecording gage. Prior to Nov. 11,
1922, water-stage recorder at site 2 mi downstream at different datum.

REMARKS, --Estimated daily discharges: Ice period listed in rating table below. Records good except those for
period of ice affect, which is poor.

AVERAGE DISCHARGE.--50 years (1915-22, 1949-90), 614 ft3/s, 13.97 in/yr.
EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 27,730 £t3/s, Apr. 24, 1960, gage height, 21.7 ft from flood-
marks and from rating gurve extended above 12,000 ft°/s aad a comparison with contracted-opening measurement
t 14,

gf peak flow 45,600 ft°/s at Odanah, drainage area 990 mi“; minimum, 34 ft°/s, Nov. 8, 1976, result of
reezeup.

EXTREMES OUTSIDE THE PERIOD OF RECORD.--Flood of June 24, 1946, reached a stage of at least 22.2 ft, top of
downstream bridge submerged, information from Indian Service.

EXTREMES FOR CURRENT YEAR.--Peak discharges greater than base discharge of 3,000 ft3/s and maximum (*):

DATE TIME DISCgARGE GAGE HEIGHT DATE TIME DISCHARGE GAGE BEIGHT
(ftY/s) (ft) (£L°/8) (£ft)
Mar. 16 0200 (a)*5,800 (b)*13.06 No other peak greater than base discharge.
(a) Estimated daily mean.
(b) Ice jam.

Minimum discharge, 58 £t3/s, Oct. 1, Aug. 16, 17, 18, gage height, 2.19 ft.

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relation affected by ice Nov. 16 to Mar. 28.)

2.1 56 4.0 780

2.5 162 5.0 1,380

3.0 323 7.0 2,900

DISCHARGE, CUBIC FEET PER SECOND, gﬁTER gEgR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUE

DAY OCT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 60 236 170 150 130 160 702 1610 175 199 67 127
2 78 244 160 150 130 170 868 1210 168 175 65 110
3 85 228 150 150 130 170 817 943 185 150 66 96
4 78 210 140 150 130 170 908 763 313 135 74 94
S 76 213 150 150 130 170 908 652 361 122 80 92
6 79 306 160 140 140 160 781 551 321 111 85 255
7 81 336 140 140 140 160 669 486 284 106 82 1310
8 82 320 130 150 140 170 602 434 246 113 78 1160
9 82 322 130 140 130 180 581 387 219 116 72 929
10 90 321 130 140 130 190 626 372 201 127 69 756
11 98 299 120 140 130 290 599 390 186 114 68 585
12 102 268 120 140 130 520 529 375 268 102 66 781
13 105 245 120 130 140 1700 488 342 832 93 63 1020
14 103 231 120 130 130 3100 463 321 683 87 61 1390
15 103 226 120 140 130 4700 476 332 410 84 61 1380
16 101 190 120 140 130 5800 506 356 302 82 60 1250
17 101 140 120 140 140 3100 491 383 339 86 58 1130
18 106 170 120 140 140 2000 443 387 478 89 89 884
19 105 190 120 140 150 1500 407 359 410 85 364 786
20 106 220 110 130 150 1200 398 325 310 80 401 712
21 109 200 110 130 150 1000 399 299 261 76 351 629
22 110 180 110 130 150 880 390 271 242 75 250 627
23 111 170 120 130 160 820 383 258 237 76 182 668
24 113 170 120 130 160 800 386 245 221 76 152 658
25 112 170 130 130 160 680 441 234 191 75 132 559
26 116 180 130 130 160 600 508 231 177 72 141 468
27 125 170 140 140 160 580 673 247 172 72 206 399
28 127 170 140 140 160 540 2000 254 154 72 237 341
29 130 160 140 140 - 504 2280 231 149 77 212 299
30 152 160 150 130 - 534 1970 208 160 77 173 306
31 188 - 150 130 - 614 —--- 190 --- 71 143 ===
TOTAL 3214 6645 4090 4290 3960 33162 21692 13646 8655 3075 4208 19801
MEAN 104 221 132 138 141 1070 723 440 288 99.2 136 660
MAX 188 336 170 150 160 5800 2280 1610 832 199 401 1390
MIN 60 140 110 130 130 160 383 190 149 71 58 92
CFsSM .17 .37 .22 .23 .24 1.79 1.21 .74 .48 .17 .23 1.11
IN. .20 .41 .25 .27 .25 2.07 1.35 .85 .54 .19 .26 1.23

CAL YR 1989 TOTAL 164348 MEAN 450 MAX 3800 MIN 60 CFSM .75 IN. 10.24
WIR YR 1990 TOTAL 126438 MEAN 346 MAX 5800 MIN 58 CFSM .58 IN. 7.88



48

1987

DATE TIME
OCT 1989
23... 1225
DEC
13.,.. 1230
MAR 1990
26... 1155
MAY
22... 1115
JUL
10... 1500
AUG
22... 1615
HARD-
NESS
TOTAL
(MG/L
DATE AS
CACO3)
(00900)
OCT 1989
23... 87
DEC
13... 85
MAR 1990
26. 42
MAY
22... 46
JuL
10... 83
AUG
22... 51
SILICA,
DIS-
SOLVED
(MG/L
DATE AS
SI02)
(00955)
OCT 1989
23... 12
DEC
13.. 15
MAR 1990
26... 10
MAY
22,.. 6.5
10.. 8.1
AUG
22, 9.0

STREAMS TRIBUTARY TO LAKE SUPERIOR

04027000 BAD RIVER NEAR ODANAH, WI--CONTINUED
(NATIONAL STREAM-QUALITY ACCOUNTING NETWORK STATION)

WATER-QUALITY RECORDS
PERIOD OF RECORD.--October 1974 to January 1978 and October 1987 to current year.

Water-quality data collected
downstream at bridge on U.S, Highway 2 at Odanah (04027595 Bad River at Odanah) from February 1978 to September

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

(00060)

CALCIUM
DIS-
SOLVED
(MG/L
AS CA)
(00915)

23
23
11
11
22

13

SOLIDS,
RESIDUE
AT 180
DEG. C
DIS-
SOLVED
(MG/L)
(70300)

127
126
86
88
106
97

SECOND
(00061)

111

MAGNE-
SIUM,
DIS-

SOLVED

(MG/L

AS MG)

(00925)
7.1
6.6
3.5
4.5
6.7

4.4

SOLIDS,
SUM OF
CONSTI-

(70301)
106

108

57

63

95

65

SPE-
CIFIC
CON-
DUCT~
ANCE
(Us/cM)
(00095)
198
222
92
120
165

112

SODIUM,
DIS-

SOLVED
(MG/L
AS NA)
(00930)
3.9
4.0
2.4
2.9
3.8

2.4

SOLIDS,
DIS-
SOLVED
(TONS
PER
AC-FT)
(70303)
0.17
0.17
0.12
0.12
0.14

0.13

PH

(STAND~

ARD
UNITS)
(00400)
8.0
7.7
6.7
7.8
8.0

7.6

SODIUM
PERCENT
(00932)

9

11
12

SOLIDS,
DIS-
SOLVED
(TONS
PER
DAY)
(70302)
38.1
40.8
139
63.9
36.6

59.2

TEMPER-
ATURE
WATER
(DEG C)
(00010)
5.0
0.0
0.0
13.0
22.0

19.0

SODIUM
AD-
SORP-
TION
RATIO

(00931)

0.2
0.2
0.2
0.2
0.2
0.1

NITRO-
GEN,
NO2+NO3
DIS-
SOLVED
(MG/L
AS N)
(00631)
<0.100
0.250
0.200
<0.100
<0.100

<0.100

TUR~
BID-
ITY
(NTU)
(00076)
2.0
2.4
4,5
1.9
5.0

5.4

POTAS-
pIS-
SOLVED
(MG/L
AS K)
(00935)
0.90
0.90
1.2
0.70
1.1
0.90

NITRO-
GEN,
AMMONIA
TOTAL
(MG/L
AS N)
(00610)
0.020
0.030
0.070
0.020
0.020

0.060

OXYGEN,

DIS-
SOLVED
(MG/L)
(00300)
12.1
13.0
14.6
10.4
8.0

9.3

(00453)

101
90
35
59
92
56

NITRO-
GEN,
AMMONTA
DIS-
SOLVED
(MG/L
AS N)
(00608)

<0.010
0.030
0.070
0.020

0.010
0.050

BARO-
METRIC
PRES-

HG)
(00025)
771
770
783

(39086)

83
74
28
48
75
46

NITRO-
GEN, AM-
MONIA +
ORGANIC

TOTAL

(MG/L

AS N)
(00625)

0.20
0.40
0.70
0.50
0.70
0.90

K RESULTS BASED ON COUNT OUTSIDE OF THE ACCEPTABLE RANGE (NON-IDEAL COLONY COUNT).

OXYGEN,
DIS-

SOLVED
(PER-
CERT

SATUR-

ATION)

(00301)

94

88

97

97

90

99

SULFATE
DIS-
SOLVED
(MG/L

AS S04)

(00945)

6.0
9.0
7.5
4.6
3.4

5.2

)
(00665)

0.020
0.020
0.050
0.030
0.040
0.040

COLI-

K12
K68
80

CHLO-
RIDE,
DIS-
SOLVED
(MG/L
AS CL)
(00940)
3.1
4.0
2.2
2.9
4.2

2.5

PHOS-
PHORUS
DIS-
SOLVED
(MG/L
AS P)
(00666)
0.020
0.010
0.030
0.010
<0.010

0.020

STREP-

100 ML)
(31673)

22
K18
36
160
72

FLUO-
RIDE,
DIS-
SOLVED
(MG/L
AS F)
(00950)
0.10
0.10
<0.10
<0.10
0.30

<0.10

)
(00671)

0.020
<0.010
<0.010

0.010
<0.010
<0.010



DATE

STREAMS TRIBUTARY TO LAKE SUPERIOR

04027000 BAD RIVER NEAR ODANAH, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DIS- DIS- .
, CHARGE, ALUM- BERYL~- CHRO-
IN INST. INUM, ARSENIC BARIUM, LIUM, CADMIUM MIUM, COBALT,
CUBIC CUBIC DIS- DIS- DIS- DIS- DIS- DIS- DIS-
FEET FEET SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED
TIME PER (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L
SECOND SECOND AS AL) AS AS) AS BA) AS BE) ASCD) AS CR) AS CO)
(00060) (00061) (01106) (01000) (01005) (01010) (01025) (01030) (01035)
1225 - 111 10 <1 25 <0.5 <1.0 <1 <3
1155 600 - 110 <1 16 <0.5 <1.0 <5 4
1115 -- 269 40 <1 18 0.6 <1.0 <1 <3
1615 - 226 40 <1 21 <0.5 <1.0 <1 <3
MANGA- MOLYB- SELE- STRON-  VANA-
IRON, LEAD, LITHIUM NESE, MERCURY DENUM, NICKEL, NIUM, TIUM, DIUM,
DIS- DIS- DIS- DIS- DIS- DIS- DIS- DIS- DIS- DIS-
SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED
(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L
AS FE) AS PB) ASLI) ASMN) ASHG) ASMO) ASNI) AS SE) AS SR) As V)
(01046) (01049) (01130) (01056) (71890) (01060) (01065) (01145) (01080) (01085)
280 <1 <4 22 1.6 <10 <1 <1 54 <6
320 <10 <4 24 <0.1 <10 <10 <1 28 <6
340 1 <4 20 <0.1 <10 <1 <1 37 <6
320 <1 <4 24 <0.1 <10 <1 <1 28 <6
DIS- DIS- SEDI- SED.
CHARGE, CHARGE, SPE- MENT, SUSP.
IN INST. CIFIC SEDI- DIS- SIEVE
CUBIC CUBIC CON- TEMPER- MENT, CHARGE, DIAM,
FEET FEET DUCT- ATURE SuUs- SUS- X FINER
DATE TIME PER PER ANCE WATER PENDED PENDED THAR
SECOND SECOND (US/CM) (DEG C) (MG/L) (T/DAY) .062 MM
(00060) (00061) (00095) (00010) (80154) (80155) (70331)
OCT 1989
DB%S. . 1225 - 11 198 5.0 3 0.90 95
13... 1230 120 - 222 0.0 4 1.3 82
MAR 1990
26... 1155 600 - 92 0.0 21 34 86
MAY
22.. 1115 -- 269 120 13.0 7 5.1 93
10.. 1500 ~-- 128 165 22.0 10 3.5 95
AUG
22.. 1615 - 226 112 19.0 11 6.7 96

COPPER,
DIS-
SOLVED
(UG/L

AS CU)
(01040)

<10

pIS-
SOLVED
(UG/L
AS ZN)
(01090)
<3
24
5

<3

49



50 STREAMS TRIBUTARY TO LAKE SUPERIOR
04027500 WHITE RIVER NEAR ASHLAND, WI

LOCATION.--Lat 46°29°50", long 90°54'15", in NE 1/4 sec.6, T.46 N., R.4 W., Ashland County, Hydrologic Unit
04010302, at downstream end of powerplant of Lake Superior District Power Co., 0.3 mi downstream from
bridge on State Highway 112 over dam, and 4.5 mi south of Ashland city limits.

DRAINAGE AREA.--301 mi2,

PERIOD OF RECORD.--May 1948 to current year.

REVISED RECORDS.--WDR WI-82-1: Drainage area.

GAGE.--Water-stage recorder and crest-stage gage. Datum of gage is 660.15 ft above National Geodetic Vertical

Datum of 1929 (Lake Superior District Power Co. bench mark). Prior to May 20, 1976, nonrecording gage at
same site and datum.

REMARKS . --Estimated daily discharges: Ice periods listed in rating table below. Records good except those for
ice-affected periods, which are fair. Diurnal fluctuation caused by hydroelectric plant at gage.

AVERAGE DISCHARGE.--42 years, 280 ft3/s, 12.63 in/yr.

EXTREMES FOR PERIOD OF RECORD.--!gaximum discharge, 6,270 ft3/s, July 1, 1953, gage height, 7.90 ft from rating
curve extended above 3,000 f£t°/s; minimum, 3.1 ft°/s, Apr. 28-30, 1949, gage height, 0.09 ft.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,910 f£t3/s, Sept. 6, gage height, 3.82 ft; minimum daily,
93 £t3/s, Nov. 24,

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
ésga;;;dé;cl;arae relation affected by ice Dec. 16-25, Jan. 26 to Feb. 3, and
eb, 14-27,

0.8 82 2.0 520
1.0 128 3.0 1,170
1.5 292

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

MEAN VALUES
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 155 203 159 173 100 180 407 554 245 239 149 176
2 162 208 224 172 170 179 427 475 243 268 148 142
3 173 188 172 178 170 178 365 381 231 160 150 174
4 177 188 116 180 176 178 336 315 228 184 151 170
5 174 188 145 156 176 172 325 263 245 178 152 136
6 173 215 176 181 176 144 294 214 214 175 152 798
7 165 221 171 180 179 173 278 235 210 173 154 561
8 163 233 130 157 180 176 249 189 204 176 156 683
9 165 182 140 180 179 152 239 215 198 181 156 648
10 171 182 161 179 180 201 266 182 193 183 155 529
11 174 182 212 175 159 245 218 223 155 184 153 394
12 176 210 182 179 128 562 218 182 197 178 152 778
13 172 182 182 147 174 825 218 185 416 139 150 446
14 169 176 169 116 140 1120 201 188 471 172 149 731
15 168 173 153 166 110 1140 251 198 416 171 145 428
16 164 175 160 159 140 1150 208 210 294 183 144 436
17 161 165 140 174 160 931 233 213 241 183 144 411
18 164 95 180 173 160 797 187 212 345 184 156 3s7
19 172 160 180 177 180 650 227 221 308 176 213 327
20 173 231 130 177 170 475 152 213 284 169 290 295
21 170 171 140 175 160 390 232 208 188 167 263 278
22 167 176 140 173 180 352 198 209 194 128 180 252
23 167 160 130 173 180 316 243 213 170 163 174 228
24 167 93 150 173 170 284 204 220 171 159 165 209
25 170 162 180 174 140 243 248 225 173 124 161 202
26 173 181 191 170 130 228 263 230 172 155 162 181
27 182 238 180 150 170 222 285 234 174 153 173 172
28 184 182 174 170 179 242 394 242 176 153 176 181
29 182 118 160 130 --- 224 507 247 182 152 218 180
30 182 133 178 170 --- 273 558 245 223 119 159 219
31 211 --- 173 150 --- 338 -=- 243 --- 153 176 -
TOTAL 5326 5371 5078 5187 4516 12740 8471 7584 7161 5282 5226 10722
MEAN 172 179 164 167 161 411 282 245 239 170 169 357
MAX 211 238 224 181 180 1150 558 554 471 268 290 798
MIN 155 93 116 116 100 144 187 182 155 119 144 136
CFSM .57 .59 .54 .56 .54 1,37 .94 .81 .79 .57 .56 1.19
IN. .66 .66 .63 .64 .56 1.57 1.05 -94 .89 .65 .65 1.33

CAL YR 1989 TOTAL 84173 MEAN 231 MAX 1060 MIN 93 CFSM .77 IN. 10.40
WIR YR 1990 TOTAL 82664 MEAN 226 MAX 1150 MIN 93 CFSM .75 IN. 10.22



LOCATION.--Lat

46°32°13",

DRAINAGE AREA,.--262 mi2.

PERIOD OF RECORD.--September 1938 to September 1970.

STREAMS TRIBUTARY TO LAKE SUPERICR

04029990

MONTREAL RIVER AT SAXON FALLS NEAR SAXON, WI

(Formerly published as Montreal River near Saxon)
in SW 1/4 NW 1/4 sec.21, T.47 N., R.1 E., Iron County, Hydrologic

long 90°22°'47",
Unit 04010302, at Saxon Falls powerhouse,

October 1986 to current

River near Saxon, September 1938 to September 1970.

REVISED RECORDS.--WSP 894: 1938-39.

WSP 924: 1939-40.

WSP 1307: 1948(M).

GAGE .--Headwater and tailwater gages read by Northern States Power Company.

water-stage recorder at site 1.8 mi downstream at elevation of 760 ft (trom

REMARKS.--No estimated daily discharges.

Records are fair.

Year.

WSP 1627: 1958.

September 1938 to Se;
ower Company data).

3.4 mi northeast of Saxon, and 3.8 mi upstream from mouth.

Published as Montreal

COOPERATION.--Records were provided by Northern States Power Company and reviewed by the Geological Survey.

AVERAGE DISCHARGE.--36 years (1939-70,

1987-90),

313 £t3/s, 16.22 in/yr.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,600 £t3/s, Apr. 24, 1960, gage height, 7.50 ft; minimum
discharge, 2 £t9/s, Sept. 21, Oct. 8, 1939, Sept. 9, 1965

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 3,850 2t3/s, Mar. 16; minimum daily discharge, 30 !ta/s,

Oct. 12.

DAY OoCT
1 70
2 65
3 80
4 70
5 60
6 120
7 149
8 99
9 64
10 35
11 40
12 30
13 40
14 80
15 80
16 83
17 75
18 75
19 75
20 70
21 60
22 60
23 55
24 55
25 55
26 55
27 55
28 55
29 50
30 46
31 77
TOTAL 2083
MEAN 67.2
MAX 149
MIN 30
CFsSM .26
IN. .30
CAL YR 1989
WIR YR 1990

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

TOTAL 99623
TOTAL 69671

DEC JAN
98 83
95 83
91 83
85 83
87 83
89 83
87 83
78 83
66 89
77 89
77 89
83 83
66 83
77 77
77 77
77 83
77 89
77 89
74 83
71 83
75 83
83 83
83 83
83 87
83 87
83 87
83 87
83 83
83 77
83 87
83 87

2514 2609
81.1 84.2
98 89
66 77
.31 .32
.36 .37

MEAN 273 MAX 2040
MEAN 191 MAX 3850

FEB MAR AFR MAY
87 95 471 533
77 89 649 400
81 95 585 353
81 95 649 299
85 83 649 236
91 71 526 225
95 83 419 161
89 89 419 155
89 89 325 150
89 89 385 150
89 95 370 150
71 145 325 150
89 525 285 150
71 1120 286 150
71 2760 286 140
89 3850 326 145
89 2500 325 286
89 1120 255 286
83 869 241 234
83 649 221 234
89 718 225 186
89 649 225 150
89 471 225 150
89 37 224 150
89 371 220 140
89 326 234 110
89 386 299 110
89 306 649 110

--- 268 765 87

=== 326 684 90

- 471 -=- 80

2400 19174 11747 5950
85.7 619 392 192
95 3850 765 533
71 71 220 80

.33 2.36 1.49 .73

.34 2.72 1.67 .84
MIN 30 CFSM 1.04 1IN. 14.14
MIN 30 CFSM .73 1IN. 9.89

190

285
200

235
235
215

190
160
130
130
120

100
100
120
120
130

5396
180
465

.69
.77

105

115
115
110
110
110

105
105

110
110
105

3375
109
130

.42
.48

AUG

105
105
105
105
105

105

105
105
105

105
105
105
105
105

105

51

tember 1970,
5

Diurnal fluctuation caused by ngon Falls powerplant.

Flow regulated by Gile Reservoir on West Branch Montreal River (capacity 1,290,000,000 ft°/s) since April 1941.

SEP

105
105
105
105
105

210
198
281
281
215

210
255
255
286
360

360



52 STREAMS TRIBUTARY TO LAKE SUPERIOR
04037500 CISCO BRANCH ONTONAGON RIVER AT CISCO LAKE OUTLET, MI

LOCATION.--Lat 46°15'12", long 89°27'05", in NE 1/4 sec.32, T.45 N., R.41 W., Gogebic County, Hydrologic Unit
04020102, on left bank 80 ft downstream from Cisco Lake Dam, 2.5 mi upstream from Langford Creek, 5.0 mi
upstream from U.S. Highway 2, and 13 mi west of Watersmeet.

DRAINAGE AREA.--50.7 mi2,

PERIOD OF RECORD.--October 1944 to current year.

REVISED RECORDS.--WSP 1911: Drainage area.

GAGE. --Water-stage recorder. Datum of gage is 1,672.69 £t above National Geodetic Vertical Datum of 1929.
Prior to Oct. 1, 1968, nonrecording gage at same site and at datum 4.00 ft higher.

REMARKS.~--No estimated daily discharges. Records good except those below 3.0 £t3/s, which are poor. Flow
regulated by Cisco Lake (station 04037400). Several measurements of water temperabura were made during the
year.

AVERAGE DISCHARGE.--46 years, 46.4 tt.3/s, 12.43 in/yr.

EXTREMES FOR PERIOD OF RECORD.--gaximum discharge, 288 ft3/s, May 1-4, 1951, gage height, 6.10 ft, present
datum; minimum daily, 0.08 ft°/s, July 21, Aug. 2, 3, 88.

EXTREMES Fgﬂ CURRENT YEAR.--Maximum discharge, 183 ft3/s, June 13, gage height, 5.60 ft; minimum daily,
0.25 ft°/s, Apr. 25, 26, May 2,

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

MEAN VALUES
DAY oCT Nov DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 .34 64 40 47 26 20 17 27 13 .64 .53 3.5
2 33 63 40 46 26 19 17 25 1.1 .73 68 3.3
3 .34 63 40 56 27 19 18 25 93 .62 55 3.3
4 .35 63 40 65 27 19 18 26 .92 .39 51 3.1
5 .34 62 39 64 45 19 19 28 1.3 .37 55 3.0
6 34 61 31 63 64 19 19 32 87 37 .53 70
7 .34 82 23 61 63 19 19 .29 1.1 38 .52 109
8 .34 107 13 50 62 19 19 .29 1.2 4.1 .46 102
9 .35 101 6.5 38 61 20 42 32 8.5 9.9 .39 98
10 .34 98 6.8 37 60 20 74 36 25 11 .39 97
11 .52 92 7.0 38 58 20 72 .36 26 10 40 79
12 .34 92 7.3 32 38 58 67 .32 70 16 11 65
13 .34 90 7.7 23 18 98 59 .33 142 22 9.0 51
14 .36 64 8.5 23 9.7 115 43 .31 134 8.8 55 36
15 .37 45 8.9 23 2.9 58 33 .29 116 55 40 37
16 15 44 9.2 23 2.9 57 33 .63 113 40 37 37
17 27 45 9.2 23 2.7 99 48 34 107 59 34 37
18 26 45 9.5 23 2.6 108 53 .30 59 46 37 37
19 26 45 9.8 23 12 107 49 12 24 50 37 36
20 24 43 18 23 19 103 35 26 20 55 37 44
21 24 43 27 23 19 93 15 26 16 .65 .37 38
22 25 43 27 23 19 85 1.9 26 9.7 70 .37 37
23 24 43 27 24 19 78 38 26 3.6 65 .34 36
24 24 42 27 25 19 86 .29 26 3.4 70 .35 19
25 48 41 28 25 19 80 .25 26 2.8 61 .36 5.4
26 68 41 29 26 20 58 25 25 1.5 .43 .43 5.4
27 68 41 29 26 19 30 28 25 1.2 .44 5.2 5.1
28 65 41 29 27 19 17 30 24 1.1 .40 10 5.0
29 66 41 38 27 - 17 26 23 .73 .40 9.6 5.0
30 64 41 47 26 - 17 .27 23 .63 .40 8.1 4.9
31 64 - 47 26 - 17 -—- 22 - 40 5.4 -
TOTAL 663.34 1786 729.4 1059 779.8 1594 773.18 315.77 905.58 94.13 68.80 1112.0
MEAN 21.4 59.5 23.5 34.2 27.9 51.4 25.8 10.2 30.2 3.04 2.22 37.1
MAX 68 107 47 65 64 115 74 26 142 22 11 109
MIN .33 41 6.5 23 2.6 17 .25 .25 .63 .37 .34 3.0

CAL YR 1989 TOTAL 11153.59 MEAN 30.6 MAX 138 MIN .21 CFSM .60 IN 8.18
WIR YR 1990 TOTAL 9881.00 MEAN 27.1 MAX 142 MIN .25 CFSM .54 1IN 7.25
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54 STREAMS TRIBUTARY TO LAKE MICHIGAN
040590345 [ESCANABA RIVER AT MOUTH AT ESCANABA, MI

LOCATION.-~Lat 45°47'29", long 87°00'46", in SW 1/4 NW 1/4 sec.17, T.39 N., R.22 E., Delta County, Michigan,
Hydrologic Unit 04030110, at mouth at Escanaba.

DRAINAGE AREA.--928 mi2,
WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--June 1988 to April 1990 (discontinued).
GAGE. ~-None.
REMARKS . --Estimated daily discharges: June 1, 1988 to Apr. 30, 1990. Daily discharges were estimated by
multiplying daily discharges from Escanaba River at Cornell, MI, 04059000, times the drainage area ratio
between the two sites of 1.067. Records poor.

EXTREMES FOR CURRENT PERIOD.--

MAY TO SEPTEMBER 1988: Maximum daily discharge, 1,750 ft3/s, Aug. 19; minimum daily discharge, 163 ft3/s,

July 3.
WATER YEAR 1989: Maximum daily discharge, 4,050 ft3/s, Nov. 7; minimum daily discharge, 262 ft3/s, Sept. z&.
08T28E§81989 TO APRIL 1990: Maximum daily discharge, 3,370 ftsls, Mar. 17; minimum daily discharge, 212 ft9/s,
ct. .
DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988
MEAN VALUES
DAY OCT NoOV DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP
1 — _— - -—- — - -—— -—- 387 228 168 407
2 _— _— - - _— —— —— -——- 336 197 185 393
3 -— —-— — - — - -—— - 312 163 223 448
4 _— ——- — -——- - — -~ .- 299 165 281 729
5 — _—— —_— _— - —_— -— - 300 177 494 1070
6 - _—— —— - — - — -— 290 170 779 1010
7 - ——— _— —_— - — - - 275 170 682 866
8 —— - — - - -— --- --- 269 190 530 701
9 - —— - ——- — — - -——- 255 274 403 596
10 -— ——- -— -— - - -— -— 205 222 368 511
11 --- - --- .- --- --- --- --- 202 268 308 457
12 _— _— _— _— — -—— - -— 207 243 302 444
13 _— -—— _— —_— - - -— -— 197 260 333 437
14 —_— — _—— _——- - _— ——— -— 224 248 531 440
15 _— -— _— ——- - -— -— --- 272 266 904 395
16 - - — _— _— ——- -— - 284 313 917 388
17 --- --- -—- --- -—- -—- -—- -— 458 325 1040 407
18 -—- - - --- -—- - - --- 462 353 1720 527
19 - - -— _— -— _— .- - 373 300 1750 606
20 -— _— -— - ——- —— -— -—- 322 298 1500 694
21 _— _— -— -_— _— - -—- -— 268 297 1160 819
22 —_— - — -— _— -— .- -— 252 273 736 811
23 — - -— _— _— J— -— -— 197 235 699 821
24 - --- -— --- - --- --- -—- 218 196 621 672
25 - _— — - - -— - -— 190 189 577 583
26 _— - -— -— -— .- -——- -— 177 207 569 552
27 -—- -—- -—- -— --- -— --- -—- 226 229 548 644
28 - - - - -— - -— 243 252 538 701
29 —— - —_— - _— -—- 239 242 508 653
30 _— - - -— ——— -— 232 228 489 615
31 - - - - - - - - -—- 179 464 ---
TOTAL -— _— — _— _— - - -— 8171 7357 20327 18397
MEAN -—— -— o — —— -— 272 237 656 613
MaX -—- _— -— _— -—- -— 462 353 1750 1070
MIN - -— —a - _— -— - -— 177 163 168 388



DAY oCT
1 543
2 482
3 395
4 449
5 686
6 885
7 869
8 888
9 596
10 541
11 775
12 664
13 643
14 588
15 569
16 375
17 735
18 889
19 949
20 970
21 860
22 880
23 874
24 1100
25 1320
26 1370
27 1330
28 1560
29 1740
30 1600
3l 1410
TOTAL 27735
MEAN 895
MAX 1740
MIN 395
WTR YR 1989

DAY oCT
1 266
2 267
3 257
4 254
5 260
6 274
7 302
8 303
9 287
10 288
11 290
12 294
13 288
14 283
15 281
16 281
17 255
18 212
19 268
20 347
21 473
22 540
23 555
24 511
25 493
26 477
27 627
28 460
29 425
30 697
31 1200
TOTAL 12015
MEAN 388
MAX 1200
MIN 212
CAL YR 1989

STREAMS TRIBUTARY TO LAKE MICHIGAN

040590345 ESCANABA RIVER AT MOUTH AT ESCANABA, MI--CONTINUED

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989
MEAN VALUES

Nov

1320
1220
1310
1320
2430

71410
2380
4050
1220

DEC
2070

555

480
598

651
747

726
726
800
768
747

694
715
640
587
576
555

26946
869
2070
480

JAN

512
501
523
501
512
512

16257
524
555
427

FEB

501
480
459
459
459

459
453
448
427
448

437

427
437
459
496
539

517
939
1180
1810
1810
1710

18161
586
1810
363

TOTAL 379483 MEAN 1040 MAX 4050 MIN 262

AFR

1600
1810

68770
2292
3010
1600

MAY

1930
1730
1590
1500
1490

1460
1410
1300
1240
1150

1060
913
869
843

38339
1237
2180

691

JUN

2020
1820
1740
1540
1250

65240
2175
4010
1030

327

14635
472
996
286

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

NOV

576

416
405
352
363
427

395
416
341
288
363

19435
648
1310
288

DEC

395
373
299
320
352

373
299
288
299
331

331
320
299

320

9636
311
395
288

JAN

FEB

299
299
299

8668
310
341
299

MEAN VALUES
MAR

309
315

1010
976
854
843
822
790

34553
1115
3370

309

TOTAL 294478 MEAN 807 MAX 4010 MIN 212

822
939

1010

1050
1130
1240
1180
1080

26575

1240
726

MAY

345

10017
323
459
278

55



56 STREAMS TRIBUTARY TO LAKE MICHIGAN
040590345 ESCANABA RIVER AT MOUTH AT ESCANABA, MI--CONTINUED

WATER-QUALITY RECORDS
PERIOD OF RECORD.--June 1988 to April 1990 (discontinued).

PERIOD OF DAILY RECORD.--
SUSPENDED-SEDIMENT DISCHARGE: June 1988 to April 1990 (discontinued).

INSTRUMENTATION. --Automatic pumping sampler since June 1988.

REMARKS . --Records fair. Suspended-sediment discharge computed using discharges from Escanaba River at Cormell,
MI, 04059000, multiplied by the drainage area ratio between the two sites of 1.067. Suspended-sediment
samples were goint. samples taken by an automatic sampler. The samples are composites of four subsamples
taken at six-hour intervals during the day beginning at time 0600, Samples for chemical analysis were
composite samples of water pumped from multiple fixed points in the stream cross section. Chemical analyses
by the Wisconsin State Laboratory of Hygiene.

EXTREMES FOR CURRENT PERIOD.--
JUNE TO SEPTEMBER 1988:
SUSPENDED-SEDIMENT CONCENTRATIONS: Maximum observed, 15 mg/L, July 1; minimum observed, 2 mg/L, Sept. 27.
SUSPENDED-SEDIMENT DISCHARGE: Maximum daily, 32 tons, Aug. 18; minimum daily, 2.9 tons, Aug. 1.

WATER YEAR 1989:

SgSEENgED-SED&MENTSCONCENTRATIONS: Maximum observed, 22 mg/L, Dec. 13; minimum observed, 0 mg/L, Jan. 24,
eb. 2, and Mar, 5.

SUSPENDED-SEDIMENT DISCHARGE: Maximum daily, 139 tons, June 10; minimum daily, 0.49 ton, Mar. 5.

OCTOBER 1989 TO AFRIL 1990:

SUSPENDED-SEDIMENT CONCENTRATIONS: Maximum observed, 32 mg/L, Mar. 16; minimum observed, 1 mg/L, Mar. 31.
SUSPENDED-SEDIMENT DISCHARGE: Maximum daily, 251 tons, Mar. 17; minimum daily, 2.8 tons, Mar. 31.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988

DIS- DIS-
CHARGE, CHARGE,
IN SEDI- IN SEDI-
CUBIC MENT, CUBIC MENT,
FEET Sus- FEET SUS-
DATE PER PENDED DATE PER PENDED
SECOND  (MG/L) SECOND  (MG/L)
(00060) (80154) (00060) (80154)
JUN 1988 AUG 1988
09... 255 14 27... 548 4
11... 202 11 31... 464 5
13... 197 13 SEP
17... 458 9 02... 393 4
20... 322 7 03... 448 6
24. .. 218 7 04... 729 4
27... 226 9 05... 1070 3
JUL 06... 1010 4
0l... 228 9 07... 866 2
01... 228 15 08... 701 3
04... 165 10 09... 596 4
07... 170 10 10... 511 4
11... 268 10 11... 457 3
14... 248 10 12... 444 6
15... 266 10 13... 437 5
16... 313 9 14,,. 440 4
20 298 7 15... 395 6
22 273 7 16... 388 6
25... 189 8 17... 407 6
29... 242 7 18... 527 7
AUG 19... 606 5
01 168 6 20. 694 5
05... 494 7 21... 819 3
08... 530 8 22... 811 5
11 308 6 23... 821 4
12 302 7 24 672 4
13... 333 8 25... 583 4
14 531 8 26... 552 3
16... 917 5 27. 644 2
19, .. 1750 6 28 701 3
23... 699 4 29... 653 3
30... 615 3



STREAMS TRIBUTARY TO LAKE MICHIGAN
040590345 ESCANABA RIVER AT MOUTH AT ESCANABA, MI~-CONTINUED
WATER-QUALITY DATA, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989

DIS~ DIS-
CHARGE, CHARGE,
IN SEDI- IN SEDI-
CUBIC MENT, CUBIC MENT,
FEET SuUs- FEET Sus-
DATE PER PENDED DATE PER PENDED
SECOND MG/L) SECOND  (MG/L)
(00060) (80154) (00060) (80154)
OCT 1988 MAR 1989
0l... 543 5 25... 539
02... 482 6 26... 517
03... 395 4 27... 939
04... 449 4 28... 1180
05... 686 5 29... 1810
06... 885 5 30... 1810
07... 869 5 31... 1710
08... 888 4 AFR
09... 596 3 01l... 1600
10... 541 6 02 1810
11... 775 2 03 1760
12... 664 5 04 2670
13... 643 4 05... 2970
14, ., 588 S 06.. 3010
17... 735 4 07 2890
19... 949 4 10.. 2260
23... 874 3 13 1690
28... 1560 7 16... 2080
29... 1740 6 9.. 2520
Nov 22... 2350
01. 1320 5 25 2170
03... 1310 7 28... 2480
04.. 1320 7 MAY
05... 2430 9 01.. 1930
06 3500 15 04 1500
08 3970 10 07 1410
11 2610 4 10.. 1150
15... 1940 3 13 869
16 2600 6 16... 791
17 2890 5 19 691
19.. 2900 5 22 724
23.. 1750 2 25 1610
26 1490 2 28 1900
28. 2720 3 31. 2020
DEC JUN
01 2070 4 03. 1740
04 1550 2 06... 1090
07... 1010 1 07... 1030
09 694 3 08... 1940
13... 694 22 09... 3550 1
17 598 3 10... 4010 1
20... 747 2 13... 2870
21.. 726 2 16... 3170
24, .. 768 2 19... 2300
7.. 715 2 22... 1340
JAN 1989 25 1890
1... 555 2 28... 1480
04. 523 2 30.. 1080
07 539 1 JUL
09 533 1 03. 696
12 544 2 06 650
13 544 1 22... 331
18. 555 2 25 296
21. 491 1 28... 316 1
24, 544 1 31. 327
27 501 1 AUG
30... 512 1 03... 317
FEB 06... 298
02.. 480 1 09 278
03... 459 9 11 278
12 437 6 14, 378
17 405 4 17 459
22 368 3 20 308
26 357 3 23... 370
28.. a57 2 26.. 300
MAR 29.. 286
02... 373 12 30 280
05 363 0 SEP
09... 373 2 0l.. 514
15 427 6 05 389
17 427 9 08... 345
18 427 6 11. 340
19.. 427 5 14. .. 381
20... 427 2 17 327 1
21... 427 2 20... 287
22. .. 437 5 22 302
23... 459 1 25... 277
24... 496 3 28 282 1
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WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DATE

OCT 1989

oo

STREAMS TRIBUTARY TO LAKE MICHIGAN
040590345 ESCANABA RIVER AT MOUTH AT ESCANABA, MI-~-CONTINUED

DIS-
CHARGE
IN

CUBIC
FEET
PER

SECO
(00060

309

309
320
299

SEDI~
MENT,
SUSs-
PENDED
(MG/L)
) (80154)

VNN NNOAN O

DIS-
CHARGE,

IN SEDI-

CUBIC MENT,

FEET SUS~
DATE PER PENDED
SECOND  (MG/L)
(00060) (80154)

MAR 1990
03... 320 12
09... 357 9
11.. 331 9
12... 373 9
13.. 469 7
14, .. 864 12
15... 1480 12
16... 2740 32
17.. 3370 29
19... 2660 8
21. 2420 6
24, . 1120 4
26. 1010 4
31. 790 1
AFR

02... 939 4
03.. 918 3
08.. 747 9
13.. 726 2
16.. 896 7
19... 854 3
22.. 874 4
24, .. 942 19
26... 1050 3

WATER-QUALITY DATA, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988

TIME

1015
1536
1000
0815
1205

0820

11
10
11
10
11

9.0

DIS-
CHARGE,
IN

CUBIC
FEET
PER

SECOND
(00060}

284
268
239
300
1040

440

(00417)

114
112
106
132

90

97

SPE-
CIFIC
CON- PH
DUCT-  (STAND-
ANCE ARD
(US/CM)  UNITS)
(00095) (00400)
638 7.9
530 8.1
682 7.8
560 7.9
329 7.8
432 7.8
CHLO-  SILICA,
RIDE, DIS-
DIS- SOLVED
SOLVED (MG/L
(MGéL AS

AS CL) SIO2)
(00940) (00955)
95
71
110
66
30
55

@ O N NoWnm
. . . PR
& ;o W

TEMPER-
ATURE
WATER
(DEG C)
(00010)

21.5
24.5
15.5
22.5
24.5

17.0

RESIDUE
TOTAL
AT 105
DEG. C,
Sus-
PENDED
(MG/L)
(00530)

10
4
12
4

55
3

TRANS-
PAR-~
ENCY  OXYGEN,
(SECCHI  DIS-
DISK)  SOLVED
(M) (MG/L)
(00078) (00300)
0.50 6.5
0.50 6.8
0.60 6.9
0.20 7.1
0.70 7.8
0.50 8.5
SOLIDS, RESIDUE
RESIDUE  VOLA-
AT 105  TILE,
DEG. C, SUS-
TOTAL  PERDED
(MG/L)  (MG/L)
(00500) (00535)
426 4
338 2
450 4
378 4
-- 4
-- 2

HARD-~
NESS
TOTAL
(MG/L
AS
CACO3)
(00900)

140
120
180
110
120

99

0.150
0.170
0.110

CALCIUM
TOTAL
RECOV-
ERABLE
(MG/L
AS CA)
(00916)

38
33
53
29
28

25

0.040
0.030
0.080



DATE

OCT 1988
13...

OCT 1989
24...

29...
JAN 1990
10...

TIME

0820
1000
1515
1500
1930
1600
0800
1435

1530
1300

1440

1000
1200
1115
1035

1620
1500

1015

NITRO- PHOS-
GEN, AM- PHORUS CARBON,
MONIA + PHOS- ORTHO, CARBON, ORGANIC
ORGANIC PHORUS  DIS- ORGANIC  DIS-
TOTAL TOTAL SOLVED  TOTAL SOLVED
DATE (MG/L (MG/L  (MG/L (MG/L (MG/L
ASN) ASP) ASP) AS C) AS C)
(00625) (00665) (00671) (00680) (00681)
JUN 1988
16... -- 0.100 -- 23 19
21... -- 0.060 -- 19 17
29... -- 0.120 -- 23 20
JUL
19... 0.60 0.060 0.026 19 16
AUG
17... 0.60 0.090 0.005 19 17
SEP
... 0.80 0.080 0.017 29 23
WATER YEAR OCTOBER 1988 TO SEPTEMBER
DIS-
,  SPE- TRANS-
N CIFIC PAR-
CUBIC  CON- PH TEMPER~ ENCY  OXYGEN,
FEET  DUCT- (STAND- ATURE (SECCHI DIS-
PER ANCE ARD WATER  DISK) SOLVED
SECOND (US/CM) UNITS) (DEG C) (M) (MG/L)
(00060) (00095) (00400) (00010) (00078) (00300)
643 310 8.1 6.5 0.80 12.8
3510 148 7.5 3.0 0.80 12.6
1010 261 8.0 1.0 0.80 15.3
544 419 7.4 0.5 1.00 13.2
2010 202 7.7 0.5 0.90 15.8
1240 243 7.9 12.0 1.30 12.2
1940 300 7.7 17.5 0.70 8.8
702 332 7.7 25.0 0.80 7.3
320 517 7.9 24.0 0.80 8.0
280 613 7.9 21.5 0.30 8.5
282 610 8.2 12.5 0.40 10.6
WATER YEAR OCTOBER 1989 TO SEPTEMBER
511 391 8.2 6.0 0.70 12.5
288 454 7.6 0.5 0.30 14.6
320 621 7.7 1.0 0.20 13.4
299 547 7.8 1.0 0.50 13.9
309 565 7.9 1.0 0.30 14.4
843 288 7.9 3.0 0.90 15.0
1050 243 7.8 15.5 1.10 9.4

STREAMS TRIBUTARY TO LAKE MICHIGAN
040590345 ESCANABA RIVER AT MOUTH AT ESCANABA, MI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988

CHLORO-
PHYLL A
TRICHR.
UNCORR.
WHOLE
TOTAL

(UG/L)
(32210)

NESS
TOTAL
(MG/L
AS
CACO3)
(00900)
85
55
79
110
73
76
88
93

130
130

120
1990

110
130
140
140

140
95

98

SEDI-

Sus-

PENDED

(MG/L)
(80154)

® v osrN

21
14
20
28
18
19
22
24

32
32

32

28
32
35
37

35
24

24

.062 MM
(70331)

72
100
100

94

(00927>
8.0
5.0
7.0

10
7.0
7.0
8.0
8.0

11
11

10

11
11
12
12

12
8.0

9.0

ALKA-
LINITY
WAT WH
TOT FET

LAB
MG/L AS

CACO3
(00417)

98
L1}
71
107
96
72
79
97

115
143

118
109
137
121

120
69

84

CHLO-
RIDE,
DIS-
SOLVED
(MG/L
AS CL)
(00940)

22

11

22

49

15

17

30

35

72
80

82

41
63
91
82

83
32

13



DATE

OCT 1988
13...

OCT 1989
24, ..
NOV

29...
JAN 1990

DAY

VENA LW

STREAMS TRIBUTARY TO LAKE MICHIGAN
040590345 ESCANABA RIVER AT MOUTH AT ESCANABA, MI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989

RESIDUE NITRO-  NITRO-  NITRO- PHOS-
SILICA, TOTAL RESIDUE GEN, GEN,  GEN,AM- PHORUS
DIS- AT 105 VOLA-  NO2+NO3 AMMONIA MONIA + PHOS- ORTHO, CARBON,
SOLVED DEG. C, TILE, DIS- DIS- ORGANIC PHORUS DIS- ORGANIC
(MG/L SUS- SUs- SOLVED SOLVED TOTAL TOTAL  SOLVED TOTAL

AS PENDED  PENDED (MG/L (MG/L (MG/L (MG/L  (MG/L (MG/L
SI02) (MG/L) (MG/L) AS N) AS N) AS N) AS P) AS P) AS C)
(00955) (00530) (00535) (00631) (00608) (00625) (00665) (00671) (00680)

8.8 3 <2 0.050 0.040 0.60 0.020 0.006 19
6.1 6 3 0.140 0.050 0.70 0.030 0.004 18
7.4 <2 <2 0.220 0.040 0.50 <0.020 0.004 13
9.9 2 2 0.270 0.060 0.40 0.030 0.007 10
6.4 2 0.180 0,020 0.50‘ <0.020 0.006 9.3
-- 4 2 0.090 0.030 0.50 0.020 - 10
4.7 5 4 0.080 0.040 0.90 0.020 0.004 23
6.7 10 4 0.160 0.050 0.70 0.040 0.017 20
53 14 § 8130 & 0% oz ooh 17
9.3 9 6 0.080 0.040 0.50 0.050 0.025 19
WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
6.6 4 4 0.050 0.030 0.40 0.040 0.023 15
8.0 9 6 0.210 0.060 0.50 0.040 0.009 24
9.0 15 12 0.260 0.110_ 0.60 0.130 0.056 29
9.2 5 4 0.290 0.150 0.60 0.040 0.015 20
7.9 8 4 0.320 0.110 0.40 0.040 0.021 17
6.4 4 4 0.240 0.040 0.50 0.040 0.008 -
4.0 6 6 0.110 0.030 0.51 0.040 0.016 13

CARBON,
ORGANIC
DIS-
SOLVED
(MG/L
AS C)
(00681)
17
17
13
9.5
8.3
8.8

23
17

12
16

16

13
17
18
14
13

12

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988
MEAN VALUES

ocT Nov DEC JAN FEB MAR AFR MAY JUN
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WHOLE
TOTAL
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61

SEP

AFR MAY

MEAN VALUES
MAR

FEB

STREAMS TRIBUTARY TO LAKE MICHIGAN

040590345 ESCANABA RIVER AT MOUTH AT ESCANABA, MI--CONTINUED

DEC

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989
Nov

DAY
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62 STREAMS TRIBUTARY TO LAKE MICHIGAN
04061060 BRULE RIVER NEAR FLORENCE, WI
LOCATION.~-~Lat 45°57'31", long 88°15'57", in SE 1/4 SE 1/4 sec.11, T.41 N., R.32 W., Michigan Meridian, Iron
County, Hydrologic Unit 04030106, on left bank 40 ft upstream from highway bridge, 1.0 mi upstream from
Paint River, 2.5 mi north of Florence, and 5.0 mi upstream from confluence with Michigamme River.
DRAINAGE AREA.--389 mi2,
PERIOD OF RECORD.--January 1914 to February 1916, June 1944 to current year.
REVISED RECORDS.--WSP 1387: 1914-16. WSP 1911: Drainage area.

GAGE . --Water-stage recorder. Datum of gage is 1,200.55 ft National Geodetic Vertical Datum of 1929 (levels by
Owen Ayres Associates). Prior to Aug. 29, 1944, nonrecording gage at bridge 40 ft downstream at same datum.

REMARKS . --Estimated daily discharges: Nov. 17 to Mar. 31. Records excellent except for estimated daily
discharges, which are fair. Discharge includes some mine pumpage prior to August 1977. Several
measurements of water temperature were made during the year.

AVERAGE DISCHARGE.--47 years (water years 1915, 1945-90), 356 ftals. 12.43 in/yr.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,700 ft3/s, July 2, 1953, gage qgight, 6.57 £t; maximum
gage height, 8.60 ft Dec. 20, 1983, backwater from ice; minimum discharge, 118 ftY/s, Dec. 2, 1963 (discharge
measurement); minimum gage height, 1.76 ft, July 29, 1988.

EXTREMES FOR CURRENT YEAR.--Maximum daily dischas;e,,700 ft3/s, Mar. 16; maximum gage height, 5.76 ft Nov. 19,

backwater from ice; minimum discharge, 156 ft°/s, Aug. 9, 10, 11, but may have been less during period of
ice effect, Nov. 17 to Dec. 24; minimum gage height, 1.77 ft, Aug. 9, 10, 11.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

MEAN VALUES

DAY oCT NOV DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP
1 169 248 180 198 192 185 227 279 199 185 197 177

2 169 231 190 198 185 188 247 254 204 180 187 175

3 170 221 195 198 182 188 246 232 268 178 239 171

4 169 215 190 195 180 185 239 217 281 178 200 175

5 176 229 190 187 180 180 230 206 258 171 182 186

6 199 279 180 180 185 180 220 216 276 167 173 283

7 193 267 170 180 185 178 217 217 269 170 165 361

8 186 261 160 185 190 177 215 205 249 227 162 309

9 182 251 158 185 190 177 214 225 240 293 161 275
10 184 239 158 190 188 180 225 359 231 243 161 240
11 183 230 160 190 185 190 223 361 219 222 174 213
12 180 215 170 190 185 240 216 363 244 198 185 222
13 178 212 175 190 180 370 210 333 316 180 183 239
14 175 209 174 190 175 570 213 311 300 170 175 305
15 177 218 173 190 178 690 223 382 259 169 209 369
16 181 209 173 192 180 700 223 504 252 177 189 305
17 181 175 170 192 180 600 217 648 327 182 180 266
18 179 157 167 192 180 450 210 533 318 175 201 236
19 180 160 160 191 180 360 210 452 286 171 314 240
20 188 163 160 190 182 310 217 416 255 186 334 239
21 209 168 157 190 184 280 226 371 231 179 274 251
22 205 167 157 190 184 260 221 328 222 172 231 255
23 198 165 157 190 184 240 222 315 232 174 203 245
24 194 162 157 190 184 230 233 302 219 182 188 230
25 187 162 170 190 184 225 243 285 203 173 195 216
26 187 165 190 190 184 222 256 272 209 168 236 203
27 187 170 195 190 184 220 262 258 209 164 240 193
28 187 175 198 190 184 220 298 250 198 167 219 185
29 195 170 198 195 -—- 220 329 233 195 217 200 182
30 211 167 198 200 --- 220 306 219 191 299 187 199
31 247 - 198 200 --- 220 === 208 - 230 }BO ---
TOTAL 5806 6060 5428 5918 5134 8855 7038 9754 7360 5947 6324 7145
MEAN 187 202 175 191 183 286 235 315 245 192 204 238
MAX 247 279 198 200 192 700 329 648 327 299 334 369
MIN 169 157 157 180 175 177 210 205 191 164 161 171
CFsM .48 .52 .45 .49 47 .74 .60 .81 .63 .49 .52 .61
IN. .56 .58 .52 .57 .49 .85 .67 .93 .70 .57 .60 .68

CAL YR 1989 TOTAL 88955 MEAN 244 MAX 661 MIN 157 CFSM .63 1IN 8.51
WIR YR 1990 TOTAL 80769 MEAN 221 MAX 700 MIN 157 CFSM .57 1IN 7.72



STREAMS TRIBUTARY TO LAKE MICHIGAN 63
04063000 MENOMINEE RIVER NEAR FLORENCE, WI

LOCATION.--Lat 45°57°'04", long 88°11°13", in NE 1/4 sec.16, T.41 N., R.31 W., Michigan Meridian, Iron County,
Bydrologic Unit 04030108, on left bank 0.5 mi downstream from confluence of Brule and Michigamme Rivers,
3.5 mi northeast of Florence, and at mile 117.

DRAINAGE AREA.--1,780 mi2.

PERIOD OF RECORD.--July 1950 to current year. Published as "at Twin Falls near Iron Mountain, MI" January 1914
to June 1950. Records published for both sites July 1950 to September 1957.

REVISED RECORDS.--WSP 1707: 1953(M). WSP 1911: Drainage area of former site.

GAGE.--Water-stage recorder. Datum of gage is 1,119.23 ft above National Geodetic Vertical Datum of 1929 (levels
by Owen Ayres Associates). Prior to July 1950, headwater and tailwater gages and generation data entered
l{guzlyiig daily log sheets by company employees at the Twin Falls Powerplant of Wisconsin Electric Power Co.,

.4 mi downstream.

REMARKS.--No estimated daily discharges. Records excellent. Prior to July 1950, discharge determined from
powerplant records computed on basis of load-discharge rating of hydroelectric units and rating for tailwater
gage during periods of spill. Rating developed by U. S. Geoiogical Survey. Flow regulated by powerplants,
by Michigamme Reservoir, capacity, 119,950 acre-ft, by Peavy Pond, capacity, 33,860 acre-ft, on Michigamme
River, and by many smaller reservoirs upstream from station. Several measurements of water temperature
were made during the year.

AVERAGE DISCHARGE.--40 years, 1,838 £t3/s,

EXTREMES _FOR PERIOD OF RECORD.--Maximum discharge, 19,500 £t3/s, Apr. 26, 1960, gage height, 14.15 ft; minimum,
38 £t3/s, Aug. 21, 1963, Segt. 26, 1975; minimum gage height, 1.18 ft Aug. 21, 1962, Nov. 4, 1965; minimum
deily discharge, 57 f£t9/s, Sept. 26, 1975.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 4,200 153/3, June 14, gage height, 6.38 ft; minimum, 203 rtd/s,
Dec. 8, gage height, 1.87 ft; minimum daily, 527 ftJ/s, Apr. 22.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

VALUES

DAY oCT Nov DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP
1 728 828 887 1250 1470 1290 692 1110 1180 978 1100 697

2 668 797 733 1210 1510 1290 710 1300 1020 873 1050 582

3 721 856 742 1390 1470 1350 876 1310 940 942 1100 823

4 701 769 841 1330 1470 1370 854 1390 1400 1060 807 1020

5 604 804 703 1480 1500 1370 981 1210 1450 1070 626 1020

6 769 855 547 1340 1470 1380 889 718 1760 801 947 1060

7 767 1040 835 1460 1560 1380 627 672 1750 896 948 1170

8 757 1060 760 1420 1540 1340 702 797 1830 628 1020 1420

9 862 868 763 1370 1540 1290 716 1130 1830 898 1120 1450
10 900 964 614 1370 1530 1300 684 1500 1760 923 968 1220
11 978 828 945 1390 1510 1370 953 1940 1690 924 1230 1300
12 737 794 847 1370 1530 1580 706 2210 1720 985 961 1290
13 925 709 837 1430 1500 1940 790 1830 1300 1020 1040 1440
14 852 868 1020 1420 1560 2550 653 1060 2160 1040 874 1400
15 800 935 1400 1390 1690 3380 559 1540 2460 699 988 1580
16 778 898 1390 1400 1730 3350 808 2330 2070 969 1090 1410
17 766 894 1430 1480 1540 3190 683 2870 2230 1030 1130 1420
18 797 727 1480 1410 1490 2570 760 2930 2090 1030 814 1330
19 677 769 1340 1370 1560 2030 875 2630 2230 1100 588 1300
20 761 746 1380 1410 1540 1770 757 2770 1880 1060 974 1340
21 803 731 1420 1370 1410 1530 553 2570 1990 725 807 1440
22 716 781 1470 1360 1370 1350 527 2650 1240 728 809 1340
23 771 767 1470 1560 1500 1100 860 2560 2120 965 1010 1310
24 728 703 1370 1560 1490 1280 558 2630 2430 1050 895 1330
25 669 687 1330 1500 1380 976 744 2580 1750 1070 653 1190
26 654 797 1480 1480 1480 980 704 2140 1530 1180 578 1000
27 746 863 1440 1320 1330 1000 581 1230 1620 958 927 776
28 671 837 1520 1400 1110 992 702 834 1700 679 933 888
29 789 790 1450 1460 -—-- 993 605 991 1470 716 1090 694
30 685 864 1390 1420 -—- 974 953 1360 1110 947 980 659
31 772 === 1330 1490 -—- 640 --- 1240 el 841 1010 ---
TOTAL 23552 24829 35164 43610 41780 48905 22062 54032 51710 28785 29067 34899
MEAN 760 828 1134 1407 1492 1578 735 1743 1724 929 938 1163
MAX 978 1060 1520 1560 1730 3380 981 2930 2460 1180 1230 1580
MIN 604 687 547 1210 1110 640 527 672 940 628 578 582

CAL YR 1989 TOTAL 514686 MEAN 1410 MAX 7100 MIN 535
WIR YR 1990 TOTAL 438395 MEAN 1201 MAX 3380 MIN 527



64

STREAMS TRIBUTARY TO LAKE MICHIGAN

454622088324801 MORGAN LAKE NEAR FENCE, WI

LOCATION.--Lat 45°46'22", long 88°32'48", in NE 1/4 NW 1/4 SW 1/4 sec.18, T.38 N., R.16 E., Florence County,

Hydrologic Unit 04030108, at southwest end of lake on dirt road off Forest Service Road 2161, 6 mi west

northwest of Fence.
DRAINAGE AREA.--Not determined.
PERIOD OF RECORD.--October 1987 to current year.

GAGE.--Water-stage recorder.

of 1929.

Area of lake, 44 acres.

Datum of gage is approximately 1,400.00 ft above National Geodetic Vertical Datum

REMARKS . --Records good except for periods when the recorder malfunctioned, which are estimated and are fair to

poor, Lake does not have surface inlet or outlet.

EXTREMES FOR PERIOD OF RECORD.--Maximum observed gage height, 65.17 ft, Apr. 7-9, 11-13, 1988; minimum observed
gage height, 63.61 ft, Oct. 19, 1989.

EXTREMES FOR CURRENT YEAR.--Maximum observed gage height, 64.19 ft, June 24; minimum observed gage height,

63.61 ft, Oct. 19.

DAY oCT
1 63.74
2 63.72
3 63.71
4 63.70
5 63.69
6 63.69
7 63.69
8 63.69
9 63.69

10 63.69
11 63.69
12 63.68
13 63.68
14 63.68
15 63.66
16 63.64
17 63.63
18 63.62
19 63.61
20 63.62
21 63.63
22 63.63
23 63.63
24 63.63
25 63.63
26 63.63
27 63.63
28 63.63
29 63.64
30 63.66
31 63.71

MEAN 63.66
MAX 63.74
MIN 63.61

WIR YR 1990

e ESTIMATED

GAGE HEIGHT, FEET, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

NOV DEC

63.72 63.76
63.72 63.76
63.72 63.76
63.75 63.76
63.75 63.76

63.76 63.76
63.76 63.76
63.77 63.76
63.77 63.76
63.77 63.75

63.77 e63.75
63.77 e63.75
63.77 e63.75
63.78 63.75
63.78 63.75

63.78 63.75
63.78 63.75
63.78 63.75
63.78 63.75
63.76 €63.75

63.75 €63.75
63.75 @63.75
63.75 @63.75
63.75 @63.75
63.75 €63.75

63.75 €63.75
63.75 063.75
63.75 e63.77
63.75 e63.77
63.76 e63.78

- 63.78

63.76 63.76
63.78 63.78
63.72 63.75

JAN

63.76

63.76
63.78
63.74

FEB

63.76
63.76
63.76
63.76
63.76

63.77
63.77
63.77
63.76
e63.76

e63.76
e63.76
e63.76
e63.76
e63.76

e63.81
e63.81
e63.81
e63.81
e63.81

063,81
e63,81
e63.81
e63.82
e63.82

63,82
e63.82

63.79
63.82
63.76

MEAN 63.88 MAX 64.19 MIN 63.61

MAR

AFR

63.90
63.90
63.90
63.90
63.90

63.90
63.90
63.90
63.89
63.89

63.89
63.88
63.88
63.88
63.87

63.86
63.86
63,86
63.86
63.84

63.84
63.84
63.84
63.83
63.83

63.82
63.82
63.81
63.81
63.79

63.86
63.90
63.79

MAY

63.76
63.75
63.74
63.73
63.71

63.70
63.69
63.68
63.69
63.78

63.81
63.81
63.81
63.82
63.84

63.91
63.93
63.93
63.93
63.96

63.97
63.97
63.97
63.97
63.97

63.96
63.96
63.96
63.96
63.96
63.94

63.86
63.97
63.68

JUN

63.92
63.92
63.96
63.96
63.96

63.95
63.96
63.96
63.96
63.96

SEP

64.02
64.01
64.00
64.00
64.00

64,03
64.05
064,04
e64.03
064.02

64.05
64.08
64.09
64.15
e64.16

64.1%
eb4.14
64.15
e64.17
e64.18

e64.17
064.17
e64.16
064.16
064,16

64.15
64.15
64.15
64.15
64.14

64.10
64.18
64.00



STREAMS TRIBUTARY TO LAKE MICHIGAN
04063700 POPPLE RIVER NEAR FENCE, WI
(HYDROLOGIC BENCHMARK STATION)
(NATIONAL RADIOCHEMICAL SURVEILLANCE NETWORK STATION)

LOCATION,--Lat 45°45'49", lon% 88°27'47", in NW 1/4 sec.23, T.38 N., R.16 E., Florence County, Hydrologic Unit
04030108, on left bank 20 ft upstream from bridge on U. S. Forest Service Road 2159, 1.8 mi downstream from
Mud Creek, 2.6 mi northwest of Fence, and 11.5 mi upstream from mouth.

DRAINAGE AREA.--139 mi2.

WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--October 1963 to current year.
REVISED RECORDS.--WDR WI-76-1: 1972(M)., WDR WI-80-1: Drainage area. WDR WI-81-1: 1965 (M).

GAGE. --Water-stage recorder. Datum of gage is 1,406.16 ft above National Geodetic Vertical Datum of 1929.
Prior to June 18, 1964, nonrecording gage at same site and datum.

REMARKS. --Estimated daily discharges: Ice period listed in rating table below. Records good except those for
ice-affected period, which is fair.

AVERAGE DISCHARGE.--27 years, 118 ft3/s, 11.53 in/yr.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,640 ft3/s, Apr. 25, 1979, gage height, 4.52 ft; minimum,
5.9 ft9/s, Oct. 28, 1976, gage height, 0.75 ft, result of temporary storage from beaver dam.

EXTREMES FOR CURRENT YEAR.--Peak discharges greater than base discharge of 300 ft3 /s and maximum (*):

DATE TIME DISC E GAGE HEIGHT DATE TIME DISC E GAGE HEIGHT
(ftY/s) (ft) (£t°/s) (ft)
Mar. 16 2300 362 2.47 May 19 2300 *394 2.55
Mar. 18 0700 ice jam *2.60 June 17 1500 354 2.45

Minimum discharge, 13 ft3/s, part of each day Oct. 2, 4, S5, gage height, 0.97 ft.

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relation affected by ice Nov. 23 to Mar. 18.)

1.0 14 1.7 110
1.2 30 2.0 195
1.4 55 2.5 374

3.0 591

DAY OCT Nov DEC JAN FEB MAR AFR MAY JUN JUL AUG
1 16 74 29 23 29 29 45 133 90 77 42
2 14 70 29 24 29 29 46 117 84 69 38
3 14 62 28 25 29 29 48 101 109 64 34
4 14 56 27 25 29 28 47 88 112 39 44
5 14 61 28 24 30 28 51 79 116 55 49
6 16 73 28 24 31 28 47 71 141 55 45
7 18 70 26 25 31 29 46 66 149 47 40
8 20 70 25 27 31 30 44 62 139 53 36
9 19 68 25 26 30 29 44 78 122 62 33
10 19 63 26 26 29 28 44 141 107 66 30
11 18 59 25 26 28 30 41 184 93 60 28
12 18 54 24 25 29 40 41 231 173 35 28
13 17 52 23 24 30 62 40 240 281 52 28
14 22 51 24 24 26 130 40 244 327 47 28
15 19 51 23 25 27 270 41 269 337 43 35
16 23 45 22 27 28 320 42 330 332 46 34
17 20 44 23 27 27 350 43 366 344 46 33
18 19 41 23 28 27 330 42 380 349 44 45
19 22 39 23 25 28 295 41 374 336 44 102
20 28 40 22 27 26 219 42 389 304 44 136
21 36 39 22 28 28 194 45 383 264 42 115
22 33 36 21 29 30 149 47 363 245 4 93
23 31 31 21 30 28 118 51 347 248 41 75
24 29 28 22 31 28 109 56 320 230 40 63
25 29 28 23 31 27 95 63 286 207 37 59
26 30 29 21 29 28 84 72 251 166 35 59
27 39 29 20 29 28 87 80 223 136 33 62
28 27 28 22 30 28 62 98 198 114 32 62
29 33 27 23 31 - 58 120 169 99 38 61
30 48 28 22 31 - 52 131 135 a8 43 56
31 71 -—- 22 30 - 49 - 108 R 46 50
TOTAL 776 1446 742 836 799 3390 1638 6728 5842 1516 1643 3
MEAN 25.0 48.2 23.9 27.0 28.5 109 54.6 217 195 48.9 53.0
MAX 71 74 29 31 31 350 131 389 349 77 136
MIN 14 27 20 23 26 28 40 62 84 32 28
CFsM .18 .35 .17 .19 .21 .79 .39 1.56 1.40 .35 .38
IN, .21 .39 .20 .22 .21 .91 b4 1.80 1.56 .41 .44

CAL YR 1989 TOTAL 22358 MEAN 61.3 MAX 263 MIN 10 CFSM .44 IN. 5.98
WIR YR 1990 TOTAL 28751 MEAN 78.8 MAX 389 MIN 14 CFSM .57 IN. 7.69



DATE TIME
ROV 1989
1l4.,, 1145
MAR 1990
27... 1255
27... 1410
AUG
28... 1320
CALCIUM
DIS-
SOLVED
DATE (MG/L
AS CA)
(00915)
NOV 1989
14. .. 20
MAR 1990
LR
27... 12
AUG
28... 17

STREAMS TRIBUTARY TO LAKE MICHIGAN

04063700 POPPLE RIVER NEAR FENCE, WI--CONTINUED
(BYDROLOGIC BENCH-MARK STATION)
(RATIONAL RADIOCHEMICAL SURVEILLANCE NETWORK STATION)

WATER-QUALITY RECORDS
PERIOD OF RECORD.--June 1964 to current year.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DIS-

CHARGE,  SPE-
INST. CIFIC
CUBIC CON-

FEET DUCT-
PER ANCE
SECOND (US/CM)
(00061) (00095)

51
96
135
61

MAGNE-

190
142
118
173

SIUM, SODIUM,
DIS- DIS-
SOLVED SOLVED
(MG/L (MG/L
AS MG) AS NA)
(00925) (00930)

11
7.1
10

SOLIDS, SOLIDS,
RESIDUE SUM OF

AT 180 CONSTI-

DEG. C TUENTS,

DIS- DIS-

DATE SOLVED  SOLVED
(MG/L)  (MG/L)

(70300) (70301)

NOV 1989
MAR 1990
27...

27...
AUG
28...

114 106
104 --

117 64
140 93

1.8
1.4
1.5

PH TEMPER-

(STAND-  ATURE

ARD WATER
UNITS) (DEG C) (
(00400) (00010) (O

7.7 1.0

7.4 1.0

7.3 21.0

7.8 22.0

SODIUM  POTAS-

AD-
SORP-

TION SOLVED
SODIUM  RATIO (ml/( L

PERCENT

4 0.1

5 0.1
4 0.1

RITRO-

SOLIDS, SOLIDS, GEN,
DIS- DIS-  NO2+NO3
SOLVED SOLVED DIS-
(TONS (;ggs SOLVED

PER
AC-FT)

(MG/L
AS N)

DAY)
(70303) (70302) (00631)

0.16 15.5 <0.100

- 0.200

0.16 42.6 0.100
0.19 23.1 <0.100

BARO-

OXgGEN, COLI-

IS-

FORM
PRES-  SOLVED FECAL,

TUR-  OXYGEN,

BID-

DIS-

ITY SOLVED

NIU) (

MG/L)

0076) (00300) (O

1.0
1.9
2.0
1.2

BICAR-
BONATE

12.8

7.3
8.2

SIUM, WATER WA

DIS-

1.0

-

0.40
0.70

NITRO-
GEN,

AMMONIA

TOTAL
(MG/L
AS N)
(00610)
¢.010
0.080
0.070

<0.010

DIS IT TO
FIELD F

AS
(00608)

0.010
0.080
0.070
0.010

SURE (

PER- 0.7
CENT UM-MF

OF SATUR- (COLS./
HG) ATION) 100 ML)

0025) (0

731
742
736
731

0301) (31625)

94 K3
-- K3
85 26
98 Ké4

T DIS SULFATE RIDE,

T IT D

IS- DIS-

IELD SOLVED  SOLVED

/L AS  (

CACO3 AS

AS X)
(00932) (00931) (00935) (00453) (3

9086) (O

AS N)
(00625)

0.40
0.80
1.1

0.80

MG/L (MG/L
S04) AS CL)
0945) (00940)
11 2.3
11 0.70
2.5 0.60
2.8 2.0

STREP-

TOCOCCI  HARD-
FECAL, NESS
KF AGAR TOTAL
(COLS. (MG/L
PER AS
100 ML)  CACO3)
(31673) (00900)

Ké 95
Kz -
23 59
32 84
FLUO-  SILICA,
RIDE, DIS-
DIS- SOLVED
SOLVED (MG/L
(MG/L AS
AS F) SI02)
(00950) (00955)
0.10 10
0.20 --
<0.10 8.1
<0.10 8.8
PHOS-

PHOS-  PHORUS
PHOS-  PHORUS ORTHO

PHORUS DI

S- DIS-

TOTAL SOLVED SOLVED
(MG/L (MG/L  (MG/L

AS P) AS
(00665) (006
0.010 0.
0.020 0.
0.030 0.
0.070 0.

K RESULTS BASED ON COUNT OUTSIDE OF THE ACCEPTABLE RANGE (NON-IDEAL COLONY COUNT).

P) ASP)

66) (00671)
016 <0.010
010 <0.010
030 <0.010
020 <0.010



STREAMS TRIBUTARY TO LAKE MICHIGAN
04063700 POPPLE RIVER NEAR FENCE, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DIS-
CHARGE,  ALUM- BERYL- CHRO-
INST.  INUM, ARSENIC BARIUM, LIUM, CADMIUM MIUM, COBALT, COPPER, IRON,
CUBIC DIS- DIS-  DIS- DIS- DIS-  DIS- DIS- DIS- DIS-
FEET  SOLVED SOLVED SOLVED  SOLVED SOLVED SOLVED SOLVED  SOLVED  SOLVED
DATE TIME PER (UG/L  (UG/L  (UG/L  (UG/L  (UG/L  (UG/L  (UG/L  (UG/L  (UG/L
SECOND AS AL) AS AS) AS BA) AS BE) AS CD) AS CR) AS CO) AS CU)  AS FE)
(00061) (01106) (01000) (01005) (01010) (01025) (01030) (01035) (01040) (01046)
NOV 1989
14... 1145 51 <10 <1 11 <0.5 <1.0 <1 <3 <1 180
MAR 1990
27... 1255 96 30 <1 - - - - - - -
JUN
X U(z;7.. 1410 135 60 6 16 <0.5 <1.0 <1 <3 4 900
28... 1320 61 20 1 15 <0.5 3.0 <1 <3 3 530
MANGA- MOLYB- SELE-  STRON-  VANA-
LEAD, LITHIUM NESE, MERCURY DENUM, NICKEL, NIUM, TIUM, DIUM,  ZINC,
DIS- DIS- DIS- DIS- DIS-  DIS- DIS- DIS- DIS- pIS-
SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED  SOLVED
DATE (UG/L  (UG/L  (UG/L  (UG/L  (UG/L  (UG/L  (UG/L  (UG/L  (UG/L  (UG/L
AS PB) ASLI) ASMN) AS HG) AS MO) AS NI) AS SE) AS SR) AS V)  AS 2N)
(01049) (01130) (01056) (71890) (01060) (01065) (01145) (01080) (01085) (01090)
NOV 1989
14.,. 14 4 24 <0.1 <10 1 <1 23 <6 <3
MAR 1990
27... -— - -~ <0.1 - - <1 - - -
27... 6 4 250 <0.1 <10 4 <1 22 <6 45
AUG
28... 20 <4 120 <0.1 <10 1 <1 29 <6 3
DIS- SEDI- SED.
CHARGE,  SPE- NT, SUSP.
INST.” CIFIC SEDI- DIS-  SIEVE
CUBIC  CON-  TEMPER- MENT, CHARGE,  DIAM.
FEET  DUCT-  ATURE  SUS- sUs-’ % FINER
DATE TIME PER ANCE WATER  PENDED FPENDED  THAN
SECOND (US/CM) (DEG C) (MG/L) (T/DAY) .062 MM
(00061) (00095) (00010) (BO154) (80155) (70331)
NOV 1989
14.., 1145 51 190 1.0 2 0.27 93
MAR 1990
27... 1255 96 142 1.0 6 1.5 96
AUG
28... 1320 61 173 22.0 9 1.5 22
DIS- GROSS GROSS GROSS GROSS GROSS  GROSS  RADIUM
CHARGE, ALPHA, ALPHA, BETA, BETA, BETA,  BETA, 226,
INST. DIS-  SUSP. DIS-  SUSP. DIS-  SUSP. DIS-
CUBIC  SOLVED TOTAL  SOLVED TOTAL  SOLVED TOTAL  SOLVED,
FEET  (UG/L  (UG/L (FCI/L (PCI/L  (PCI/L (PCI/L  RADON
DATE TIME PER AS AS AS AS AS SR/ AS SR/  METHOD
SECOND U-NAT) U-NAT) CS-137) €S-137) YT-90) YT-90) (PCI/L)
(00061) (80030) (B0040) (03515) (03516) (B0O50) (80060) (09511)
NOV 1989
1145 51 0.9 <0.4 3.8 <0.4 3.2 <0.4 0.08
JUR 1990
1410 135 0.4 <0.4 2.6 <0.4 2.1 <0.4 0.07



68 STREAMS TRIBUTARY TO LAKE MICHIGAN
04065722 MENOMINEE RIVER NEAR VULCAN, MI
LOCATION.--Lat 45%44'12", long 87°51'48", sec.34, T.39 N., R.29 W., Michigan Meridian, Dickinson County,
Bydrologic Unit 04030108 on left bank 0.35 m:l downst.xeam from St.urgeon Falls Dam, 3.0 mi south of Vulcan,
and at mile 78.7.
DRAINAGE AREA.--2,900 mi2.
PERIOD OF RECORD.--December 1987 to current year.

GAGE.--Water-stage recorder. Elevation of gage is 820 ft above National Geodetic Vertical Datum of 1929, from
topographic map.

REMARKS, --No estimated daily discharges. Records excellent. Flow regulated by powerplants, by Michigamme
Reservoir, capacity, 119,950 acre-ft, by Peavy Pond, capacity, 33,860 acre-ft, on 1chigame River, and by
smaller reservoirs upstream from station. Several measurements of water temperature were made during the
year.

S FOR PERIOD OF RECORD.--Maximum discharge, 8,760 ff.3/s, June 10, 1389 gage he:lsht 11.63 £t; minimum,
815 ftY/s, Aug. 3, 4, 1988, gage height, 4.67 ft; minimum daily, 846 ft /s Aug. 3, 1988,

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 7,230 ft3/s, Mar. 16, gage height, 10,45 ft; minimum, 912 £t3/s
Oct. 2-4, gage height, 4.75 ft; minimum cla:lly, 912 ft /s Oct. 3.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

VALUES

DAY OCT Nov DEC JAN FEB MAR AFR MAY JUN JuL AUG SEP
1 957 1660 1200 1800 1810 1720 1220 1990 1890 1550 1290 1320

2 924 1560 1140 1650 1780 1560 1360 2150 1630 1350 1510 1010

3 912 1510 1120 1720 1730 1370 1460 2170 1560 1540 1470 1060

4 927 1520 1130 1670 1740 1500 1530 2160 2360 1550 1190 1370

5 935 1310 1080 1750 1710 1750 1310 2060 2470 1520 1080 1370

6 927 1640 1050 1760 1750 1730 1500 1300 2670 1420 1310 1410

7 943 1730 1070 1730 1880 1620 1320 1330 2680 1070 1430 1570

8 967 1960 1080 1790 1790 1670 1260 1280 2920 1130 1250 2010

9 989 1720 1070 1750 1790 1790 1290 1650 2860 1500 1300 2390
10 1310 1560 1060 1700 1860 1540 1330 2710 2640 1620 1300 2040
11 1110 1560 1070 1720 1840 1630 1320 3390 2640 1480 1170 2010
12 1180 1310 1080 1840 1870 2060 1340 4270 2750 1500 1320 2040
13 1120 1520 1100 1780 1770 2320 1330 4160 3070 1510 1390 2110
14 1150 1430 1090 1730 1850 3580 1110 2950 3560 1520 1300 2270
15 1110 1460 1650 1690 1800 6180 1090 3640 4850 1150 1480 2630
16 1090 1460 1760 1770 1990 6370 1270 4430 3560 1430 1290 2610
17 1070 1490 1730 1750 1980 5890 1280 6510 4160 1650 1480 2410
18 1090 1130 1660 1730 1900 5060 1300 6540 3700 1360 2100 2290
19 1030 1090 1810 1740 1660 4050 1350 5890 3920 1460 1630 2320
20 996 1240 2210 1680 1750 3640 1340 5280 3510 1570 1640 2180
21 1000 1180 2050 1810 1740 2880 1120 5030 3010 1200 1750 2140
22 1240 1180 2120 1650 1720 2860 1130 4990 2600 1110 1680 2420
23 1250 1150 2210 1720 1750 2230 1340 4570 2830 1290 1600 2270
24 1050 1170 1860 1850 1620 2100 1330 4360 3640 1260 1400 2170
25 1010 1070 1850 1800 1670 1590 1590 4140 3410 1450 1160 2060
26 1010 1030 2090 1870 1710 1830 1320 3810 2370 1440 1090 1950
27 1010 1120 2150 1900 1630 1770 1530 2700 2240 1450 1490 1790
28 1020 1330 2030 1610 1560 1850 1380 2030 2400 1090 1560 1520
29 1120 1190 2040 1810 -—- 1600 1700 2120 2290 1090 1550 1220
30 1220 1170 1920 1690 - 1570 1920 2340 1870 1220 1430 1100
31 1840 == 1740 1820 -—-- 1210 - 2120 - 1510 1350 -
TOTAL 33507 41450 48220 54280 49650 78520 40670 104070 86060 42990 43990 57060
MEAN 1081 1382 1555 1751 1773 2533 1356 3357 2869 1387 1419 1902
MAX 1840 1960 2210 1900 1990 6370 1920 6540 4850 1650 2100 2630
MIN 912 1030 1050 1610 1560 1210 1090 1280 1560 1070 1080 1010

CAL YR 1989 TOTAL 753983 MEAN 2066 MAX 8460 MIN 912
WIR YR 1990 TOTAL 680467 MEAN 1864 MAX 6540 MIN 912



STREAMS TRIBUTARY TO LAKE MICHIGAN 69
04066003 MENOMINEE RIVER BELOW PEMENE CREEK NEAR PEMBINE, WI

LOCATION.--Lat 45°34'46", long 87°47'13", in NE 1/4, sec.29, T. 37 N., R.28 W., Michigan Meridian, Menominee
County, MI, Hydrologic Unit 04030108, on left bank 40 ft downstream from County Trunk Z bridge, 0.9 mi down-
stream from Pemene Creek, 3.9 mi west of Nathan, MI, 10.6 mi southeast of Pembine, and at mile 64.3.

DRAINAGE AREA.--3,140 mi2,

PERIOD OF RECORD.--October 1949 to current year. Published as "near Pembine" prior to August 1982. Monthly
discharges only for some periods, published in WSP 1307.

GAGE.--Water-stage recorder. Elevation of gage is 740 ft, from topographic map. October 1949 to Oct. 27, 1972,
water-stage recorder at site 1.0 mi upstream at different datum, and Oct., 28, 1972, to August 1982, water-
stage recorder at site 1.5 mi upstream at different datum.

REMARKS . --Estimated daily discharges: Ice period listed in rating table below. Records good except those for
ice-affected period, which is fair. Flow regulated by powerplants and by Michigamme Reservoir, capacity,
119,950 acre-ft, and Peavy Pond, capacity, 33,860 acre-ft, on the Michigamme River, and by many smaller
reservoirs above station.

AVERAGE DISCHARGE.--41 years, 2,945 ft3/s.

EXTREMES FOR PERIOD OF RECORD.-:zMaximum discharge, 26,900 fta/s, May 8, 1960, gage height, 13.90 ft site and datum
then in use; minimum, 694 ft°/s, Sept. 3, 1969, gage height, 1.66 ft site and datum then in use.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 7,880 ft3/s, Mag 18, gage height, 11.06 ft; maximum gage height,
14.67 ft, Mar. 15, backwater from ice; minimum daily, 989 ftv/s, Oct. 3.

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage~discharge relation affected by ice Nov. 22 to Mar, 16.)

6.7 965 9.0 3,840
7.0 1,180 10.0 5,600
8.0 2,370 11.0 7,740

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

MEAN VALUES

DAY oCT NOV DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP
1 1030 1990 1200 1300 1700 1400 1250 2120 2110 1770 1480 1500

2 1010 1680 1100 1300 1500 1400 1370 2240 1850 1510 1480 1110

3 989 1570 1200 1300 1500 1200 1470 2220 1710 1540 1590 1100

4 996 1560 1200 1200 1500 1200 1580 2300 2280 1580 1390 1270

5 1020 1510 1100 1200 1500 1400 1450 2230 2640 1610 1190 1420

6 1020 1590 1100 1500 1500 1400 1470 1460 2860 1510 1270 1490

7 1030 1830 1000 1300 1600 1500 1420 1420 2850 1280 1430 1600

8 1050 2010 1000 1400 1600 1400 1350 1350 3010 1140 1400 2010

9 1040 1880 1100 1500 1600 1400 1280 1450 3110 1360 1340 2480
10 1230 1620 1100 1400 1600 1500 1360 2870 2730 1670 1370 2090
11 1210 1670 1100 1400 1400 1400 1380 3880 2630 1440 1370 2010
12 1210 1440 1000 1400 1500 2000 1310 4680 2980 1520 1280 2070
13 1170 1550 1000 1300 1500 3000 1410 4740 3490 1470 1400 2140
14 1150 1520 1000 1400 1400 4500 1270 3680 3920 1460 1370 2320
15 1160 1460 1200 1400 1500 6200 1160 4170 5370 1310 1430 2740
16 1130 1440 1500 1400 1600 7000 1290 4840 3980 1260 1380 2910
17 1110 1590 1500 1500 1700 6740 1340 7420 4290 1620 1390 2370
18 1110 1260 1300 1500 1500 5560 1360 7700 4020 1490 1780 2330
19 1090 1540 1500 1500 1500 4300 1410 6850 4010 1400 2240 2320
20 1060 1220 1400 1400 1400 3930 1420 6040 3860 1570 1750 2230
21 1080 1260 1300 1500 1500 3100 1300 5610 3260 1460 1960 2100
22 1210 1100 1300 1400 1500 3120 1260 5480 2740 1180 1810 2380
23 1340 1100 1200 1400 1400 2300 1360 5010 2860 1230 1670 2210
24 1170 1200 1200 1400 1400 2140 1520 4690 3830 1350 1530 2090
25 1080 1200 1200 1600 1300 1950 1630 4640 3550 1430 1380 2030
26 1080 1200 1300 1600 1400 1770 1620 4260 2690 1550 1190 1970
27 1090 1200 1400 1400 1500 1820 1490 3070 2310 1530 1400 1440
28 1090 1100 1500 1200 1300 1870 1690 2310 2490 1370 1580 1470
29 1150 1100 1500 1400 - 1680 1770 2130 2540 1200 1600 1370
30 1240 1100 1300 1500 - 1660 1970 2480 2090 1200 1510 1150
31 1700 --- 1300 1600 -—- 1340 --- 2320 == 1490 1400 -
TOTAL 35045 43490 38100 43600 41900 81180 42960 115660 92060 44500 46360 57710
MEAN 1130 1450 1229 1406 1496 2619 1432 3731 3069 1435 1495 1924
MAX 1700 2010 1500 1600 . 1700 7000 1970 7700 5370 1770 2240 2910
MIN 989 1100 1000 1200 1300 1200 1160 1350 1710 1140 1190 1100

CAL YR 1989  TOTAL 775725 MEAN 2125 MAX 9280 MIN 989
WIR YR 1990 TOTAL 682565 MEAN 1870 MAX 7700 MIN 989



70 STREAMS TRIBUTARY TO LAKE MICHIGAN
04067500 MENOMINEE RIVER NEAR MC ALLISTER, WI

LOCATION.--Lat 45°19'33", long 87°39'48", in SW 1/4 SE 1/4 sec.17, T.33 N., R.23 E., Marinette County, Hydrologic
Unit 04030108, on right bank 85 ft downstream from bridge on County Highway JJ, 2.9 mi downstream from Grand
Rapids Dam, 2.6 mi east of McAllister, 1.9 mi downstream from Little Cedar River, and at mile 22.6.

DRAINAGE AREA.--3,930 mi2.

PERIOD OF RECORD.--March 1945 to September 1961; October 1961 to September 1979, miscellaneous measurements and
peaks only; October 1979 to September 1986; October 1986 to March 1987, crest-stage partial-record stationm;
April 1988 to September 1990 (discontinued).

REVISED RECORDS.--WDR WI-80-1: Drainage area.

GAGE.--Water-stage recorder. Datum of gage is 622.20 ft above National Geodetic Vertical Datum of 1929 (Michigan
Department of Transportation reference mark). Prior to May 15, 1945, nonrecording gage 1,400 £t downstream at
same datum; 2;{ 16, 1945 to September 1961, water-stage recorder 1,000 ft downstream at same datum; October
1961 to Sept er 1979, crest-stage gage 1,100 ft downstream at same datum; October 1979 to September 1986,
:azer-stage recorder at same site and datum; October 1986 to March 1987, crest-stage gage at same site and

atum,

REMARKS. -~Estimated daily discharges: May 7 to July 12 and ice periods listed in rating table below. Records
good except for estimated daily discharges, which are fair. Flow regulated by powerplants, by Michigamme
Reservoir, capacity, 119,950 acre-ft, and Peavy Pond, capacity, 33,860 acre-ft on the Michigamme River, and
by many smaller reservoirs above station. Gage-height telemeter at stationm.

AVERAGE DISCHARGE.--25 years (water years 1946-61, 1980-86, 1989-90), 3,503 ft3/s,

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 32,500 £t3/s, May 9, 1960, gage height, 20.0 ft, from graph
based on gage readings; minimum observed, 538 ft°/s, Oct. 6, 1946, gage height, 7.29 ft.

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 10,000 fts/s, May 18 (estimated); maximum gage height
recorded, 15.04 ft, Mar. 17, backwater from ice, hut may have been higher during period of no gage-height
record, May 7 to July 12; minimum daily, 1,050 ft°/s, Oct. 6.

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relation affected by ice Nov. 28-30 and Dec. 7 to Mar. 18.)

8.2 1,020 11.0 4,600

8.5 1,270 12.0 6,400

9.0 1,760 14.0 10,500

10.0 3,040
DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

DAY OoCT Nov DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP
1 1250 2120. 1560 1800 1900 1900 1870 2360 2600 2200 1900 1680
2 1060 2400 1510 1700 2000 1900 1820 2360 2500 2000 2000 1590
3 1220 2210 1280 1700 1900 1800 2020 2580 2200 1800 1750 1490
4 1060 1850 1430 1700 1800 1700 2040 2660 2300 1700 1900 1340
5 1060 2070 1330 1700 1900 1600 2120 2420 2500 1800 1770 1450
6 1050 1950 1370 1800 1900 1900 2120 2210 3100 1700 1490 1800
7 1060 2010 1300 1900 1900 1900 1870 1600 3200 1600 1580 2040
8 1120 2350 1200 1800 2000 1900 1710 1700 3200 1600 1680 2210
9 1210 2380 1200 1800 2100 1900 1770 1800 3300 1800 1680 2560
10 1300 2230 1300 2000 2000 1800 1890 2700 3600 1800 1460 2940
11 1280 2030 1300 1800 2000 2000 1910 4100 3100 1900 1500 2480
12 1240 1950 1200 1800 2000 1900 1870 5800 3000 1800 1620 2480
13 1480 1690 1100 1900 2000 2500 1780 6200 5200 1710 1470 2590
14 1290 1700 1200 1800 2000 4000 1680 5800 6400 1660 1810 3060
15 1340 1960 1200 1900 1900 5200 1800 5400 6200 1670 1580 . 3210
16 1310 1770 1300 2000 2000 6400 1520 6000 7000 1750 1590 3420
17 1250 1750 1900 1900 2100 8600 1660 7400 5600 1890 1690 3710
18 1420 1680 1900 2000 2300 9000 1770 10000 5600 1990 1660 3360
19 1230 1420 1800 2000 2100 8370 1780 9000 5200 1880 2400 3580
20 1280 1580 2000 1900 1900 6570 1750 8000 5000 1470 2630 3320
21 1090 1510 1400 1800 1800 5760 1820 7600 4900 1660 2020 3140
22 1330 1340 1700 2000 2000 4250 1580 6200 3900 1670 2330 2900
23 1270 1230 1700 2000 1900 3830 1660 6400 3400 1520 2110 3090
24 1630 1360 1800 1900 1900 3170 1740 6000 4300 1520 2140 2840
25 1490 1430 1700 2000 1900 2540 1920 5800 5200 1590 2050 2820
26 1140 1420 1600 2000 1700 2610 2160 3800 3500 1630 - 1630 2540
27 1220 1390 1700 1900 1900 2640 2100 5400 2900 1650 1630 2370
28 1310 1300 1800 1900 1900 2770 2040 4000 2500 1750 1960 1860
29 1210 1200 2000 1800 --- 2610 2030 2500 2800 1790 1910 1790
30 1400 1300 2000 1800 - 2000 2240 2600 2600 1860 1960 1720
31 1900 --= 1700 1900 -—- 2070 -—= 2700 == 1840 1770 il
TOTAL 39500 52580 47480 57900 54700 107090 56060 145090 116800 54200 56670 75380
MEAN 1274 1753 1532 1868 1954 3455 1869 4680 3893 1748 1828 2513
MAX 1900 2400 2000 2000 2300 9000 2240 10000 7000 2200 2630 3710
MIN 1050 1200 1100 1700 1700 1600 1520 1600 2200 1470 1460 1340

CAL YR 1989 TOTAL 908000 MEAN 2488 MAX 9490 MIN 1050
WIR YR 1990 TOTAL 863450 MEAN 2366 MAX 10000 MIN 1050



STREAMS TRIBUTARY TO LAKE MICHIGAN 71
04067651 MENOMINEE RIVER AT MOUTH AT MARINEITE, WI

LOCATION.--Lat 45°05'38", long 87°35'00", in SE 1/4 SW 1/4 sec.4, T.30 N., R.24 E., Marinette County, Hydrologic
Unit 04030108, at mouth at Marinette.

DRAINAGE AREA.--4,070 mi2,

WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--June 1988 to April 1990 (discontinued).
GAGE . --None.

REMARKS, --Estimated daily discharges: June 1, 1988 to Apr. 30, 1990. Dailg discharges were estimated by
multiplying daily discharges from Menominee River near McAllister, 04067500, by the drainage area ratio
between the two sites of 1.036. Records poor.

EXTREMES FOR CURRENT PERIOD,--
JUNE TO SEPTEMBER 1988: Maximum daily discharge, 2,900 ft3/s, Aug. 19; minimum daily discharge, 1,080 ft3/s,

Aug. 3. .

Wg’gEl;oYEAR 1989: Maximum daily discharge, 9,830 ft3/s, June 12; minimum daily discharge, 1,110 £t3/s, Sept.
OCTOBER 1989 TO APRIL 1990: Maximum daily discharge, 9,320 ft3/s, Mar. 18; minimum daily discharge,

1,090 ft¥/s, Oct. 6.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988
MEAN VALUES

DAY oCT NOV DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP
1 — —— - _— —_— —— -— —— 1760 1250 1140 1980

2 — —— _— -— — -— -— -— 1780 1320 1190 2060

3 _— _— - -— -— --- 1510 1570 1080 2060

4 — - —— -— -—- --- 1540 1190 1420 1560

5 —— ——- - -— — -— -— -—- 1380 1190 1750 2510

6 -—— —— _— -— —— -— -— -—- 1410 1190 1210 2310

7 - - - ——- - 1330 1510 1360 2320

8 - -_— _— -— --- 1330 1350 2250 2090

9 - - _— -— -—- 1250 1380 1420 1860
10 - - =z - - - --- --- 1320 1360 1410 2380
11 - -—-- --- -— — - -— --- 1200 1640 1620 1470
12 — -— —_— — - -—- -— -—- 1340 1220 1270 1240
13 -—— - _— J— — _— -—- -— 1200 1520 1520 1650
14 - = - - - — - --- 1180 1320 1430 1660
15 —— - —— — - — -— -— 1340 1770 1370 1230
16 — - — - — -—- -— -—= 1220 1790 2000 1220
17 = = = - - - --- --- 1310 1620 1730 2020
18 — - —_— - ——- - -— - 1190 1860 2360 1380
19 - - . - - - --- --- 1190 1230 2900 1260
20 _— - — - —— -— -—- -—- 1200 1420 2590 2090
21 — —— _— _— - - -— --- 1410 1780 2600 1910
22 —_— _—— —— —— -_— -—- -—- -— 1350 1380 2250 1370
33 _— - - - - - - --- 1310 1810 2100 2170
YA = - - - - - - --- 1590 1230 1860 2180
25 — -_— — —— —— —— -— -—- 1290 1230 1550 1400
26 _— —— -— -— -— —— -—- --- 1190 1460 1930 2040
27 _— - -— -_— ——— -— -— --- 1200 1380 1760 1440
28 _— — - _— -— ——- -— --- 1280 1380 1520 1630
39 - - - - - - - --- 1340 1360 2430 2080
30 ——— - — -— - -— -— -—- 1350 1240 1700 1670
31 —— - -—— -— - - -— --- -— 1170 1860 -
TOTAL — —— -— -— -—- --- --- -— 40290 44120 54580 54240
MEAN —— — -— -— .- -— -— - 1343 1423 1761 1808
MAX - -— -— -— -— --- --- --- 1780 1860 2900 2510
MIN -— _— — — - ——- - -— 1180 1170 1080 1220

CFSM -—- -—- --- --- --- --- --- --- .33 .35 .43 .44



72

DAY OCT
1 1700
2 1510
3 1490
4 1570
5 1800
6 1670
7 1680
8 _ 1680
9 1810
10 1440
11 1550
12 1660
13 1660
14 1390
15 1530
16 1400
17 1220
18 1600
19 1710
20 1630
21 1560
22 1740
23 1660
24 1940
25 2320
26 25%0
27 2590
28 2490
29 2280
30 2280
a1 2490
TOTAL 55640
MEAN 1795
MAX 2590
MIN 1220
CFsSM 44
WIR YR 1989
DAY OoCT
1 1290
2 1100
3 1260
4 1100
S 1100
6 1090
7 1100
8 1160
9 1250
10 1350
11 1330
12 1280
13 1530
14 1340
15 1390
16 1360
17 1290
18 1470
19 1270
20 1330
21 1130
22 1380
23 1320
24 1690
25 1540
26 1180
27 1260
28 1360
29 1250
30 1450
31 1970
TOTAL 40920
MEAN 1320
MAX 1970
MIN 1090
CFSM .
CAL YR 1989

04067651 MENOMINEE RIVER AT MOUTH AT MARINETTE, WI--CONTINUED

STREAMS TRIBUTARY TO LAKE MICHIGAN

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989

NOV

4270
5290
4660
6220
6840

154330
5144
8290
2590

26

1. .5 .48 .67
TOTAL 1112890 MEAN 3049 MAX 9830 MIN 1110 CFSM .75

DEC

5180
5390
4660
4140
3520

4680
4320
4040
3520
3080

2800
3110
3000
3000
3110

2800
2690
2900
2280
3110

3630
3320
3320
3420
3320

3110
3000
3210
3210
2900
3110

106880
3448
5390
2280

.85

JAN

2800
2900
2800
2800
2590

2900
2690
2590
2490
2070

2380
2280
2280
2280
2280

2070
1970

70540
2275
2900
1550

6

FEB

54660
1952
2070
1860

4

MEAN VALUES
MAR

1970
1970
1970
1970
1970

1860
1970
1970
2280
2380

2380
2490
2590
2490
2590

2490

85150
2747
8290
1860

AFR

9120
7250
7040
7460
7670

7800
8350
7040
7030
6670

6140
5360
5140
4710
4810

5110
5150
5280
5100
5060

4080
4230
4250
4060
3950

3930
3980
4430
4220
4250

168670
5622
9120
3930
1.38

MAY

3460
3980

102660
3312
5360
2350

.81

JUN

5940
6390
6630
6770
5190

3860
3460
3340
4500
6260

8740
9830
9720
8690
7780

8030
7750
6590
6100
5930

4690
4700
3930
3980
4440

4580
4200
3780
2800
2770

171370
5712
9830
2770
1.40

JUL

1610

51970
1676
2580
1170

.41

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

NOV

2200
2490
2290
1920
2140

2020
2080
2430
2470
2310

2100
2020
1750
1760
2030

1830
1810
1740
1470
1640

1560
1390
1270
1410
1480

1470
1440
1350
1240
1350

54460
1815
2490
1240

.45 .39 .47 .50 .88 .48
TOTAL 940590 MEAN 2577 MAX 9830 MIN 1090 CFSM .63

DEC

2070

1450
1760
1760
1860
1760

1660
1760
1860
2070
2070
1760

49170
1586
2070
1140

JAN

1860
1760
1760
1760
1760

59930
1933
2070
1760

FEB

1970
2070
1970
1860
1970

1970
1970
2070
2180
2070

2070
2070
2070
2070
1970

2070
2180
2380
2180
1970

1860
2070
1970
1970
1970

1760
1970

56670
2024
2380
1760

MEAN VALUES
MAR

1970
1970
1860
1760
1660

1970
1970
1970
1970
1860

2070
1970
2590
4140
5390

6630
8910
9320
8670
6810

5970
4400
3970
3280
2630

2700
2740
2870
2700
2070
2140

110930
3578
9320
1660

AFR

1940
1890
2090
2110
2200

2200
1940
1770
1830
1960

1980
1940
1840
1740
1860

1570
1720
1830
1840
1810

1890
1640
1720
1800
1990

2240
2180
2110
2120
2320

58070
1936
2320
1570

1240

1420
1220
1250
1320
1170
1190

47800
1542
2840
1170

.38




STREAMS TRIBUTARY TO LAKE MICHIGAN
04067651 MENOMINEE RIVER AT MOUTH AT MARINETTE, WI--CONTINUED

WATER-QUALITY RECORDS

PERIOD OF RECORD.--June 1988 to April 1990 (discontinued).
PERIOD OF DAILY RECORD.--

SUSPENDED-SEDIMENT DISCHARGE: June 1988 to April 1990 (discontinued).
INSTRUMENTATION. --Single-vertical sampler on downstream side of Ogden Street bridge.

.~-~Records fair. Suspended-sediment discharge computed using discharges from Menominee River near
McAllister, 04067500, multiplied by the drainage area ratio of 1.036 to estimate discharges at mouth.
Samples for chemical’ analysis were composite samples of water pumped from mult.i{le fixed points in the
stream cross section. Suspended-sediment samples collected at a single vertical at the mid-point of the
cross section. Chemical analyses by Wisconsin State Laboratory of Hygiene.

COOPERATION. ~~Local observer.
EXTREMES FOR CURRENT PERIOD -

JUNE TO SEPTEMBER 1988

SHSPENggD SEgIgENT CgNCENTRATIONS- Maximum observed, 126 mg/L, Sept. 1; minimum observed, 1 mg/L, July 7,
ug. and Se

SUSPENDED-SEDIME DISCHARGE: Maximum daily, 525 tons, Sept. 1; minimum daily, 5.5 tons, July 8.

WATER YEAR 1989:
SUSPENDED-SEDIMENT CONCENTRATIONS: Maximum observed, 82 mg/L, Sept. 19; minimum observed, 0 mg/L, Aug. 24

and Sept. 4.
SUSPENDED-SBDIMENT DISCHARGE: Maximum daily, 463 tons, June 10; minimum daily, 4.6 tons, Oct. 30.
OCTOBER 1989 TO APRIL 1990:
SUSPENDED- SEDIMENT CONCENTRATIONS: Maximum observed, 55 mg/L, Mar. 17; minimum observed, 1 mg/L, Oct. 16

and Apr. 13,
SUSPENDED- SEDIMENT DISCHARGE: Maximum daily, 1,150 tons, Mar. 17; minimum daily, 5.6 tons, Apr. 20.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988

DIS- DIS-
CHARGE, CHARGE,
IN SEDI- IN SEDI-
CUBIC MENT, CUBIC MENT,
FEET Sus- FEET Sus-
DATE TIME PER PENDED DATE TIME PER PENDED
SECOND  (MG/L) SECOND  (MG/L)
(00060) (80154) (00060) (80154)
JUN 1988 AUG 1988
24..,. 0920 1590 2 08... 0715 2250 11
28... 1510 1280 65 11... 0800 1620 2
30... 1443 1350 2 15... 1057 1370 3
JuL 18... 0720 2360 13
04... 0710 1190 6 22... 0740 2250 2
05... 1520 1190 16 25... 0956 1550 8
07... 0730 1510 3 30... 0815 1700 b3
11... 1915 1640 5 SEP
1s4... 0745 1320 14 0l... 0710 1980 126
18... 0920 1860 4 08... 0900 2090 1
21... 1740 1780 46 12... 0710 1240 9
25... 0930 1230 15 15... 0730 1230 2
28... 0720 1380 3 19... 0945 1260 2
AUG 22. 0710 1370 6
0l... 0726 1140 3 26. 1045 2040 2
04... 0915 1420 3 29. 0730 2080 6
WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989
OCT 1988 JUN 1989
03... 0845 1490 5 26... 0745 4580 11
06... 0715 1670 20 27... 1143 4200 16
10... 0730 1440 5 29... 1350 2800 9
12... 0915 1660 26 JUL
17... 0705 1220 33 06... 1100 1930 19
24, .. 0920 1940 3 06... 1905 1930 12
27... 0900 2590 3 10... 1905 1500 18
31... 0745 2490 1 17... 0705 1390 6
NOV 20... 0745 1610 7
03... 1000 2880 40 22... 1050 1370 8
JAN 1989 24, .. 0935 1280 6
18, 1445 2280 5 28... 1732 1480 9
AFR 29... 1600 1430 49
27... 1416 3980 6 30... 1930 1280 4
MAY 3l... 0950 1610 7
0l.. 0900 4010 5 AUG
08 0930 3540 7 03... 0910 1690 4
11... 0900 2970 5 07... 1940 1780 8
16... 0900 2350 2 10... 0830 1460 23
18, 0730 2490 13 17... 1305 2020 4
22,. 0830 2520 4 21... 0820 1260 2
23.. 1203 2760 8 28... 1430 1250 2
25... 0730 3040 35 SEP
29... 1715 4180 7 07... 1100 1670 4
JUN 09... 1250 1880 1
0l... 0900 5940 7 15... 1900 1390 2
05.. 0830 5190 8 18... 0830 1290 21
10... 2230 6260 26 21... 1030 1460 2
12... 1030 9830 11 28... 1245 1120 7



STREAMS TRIBUTARY TO LAKE MICHIGAN
04067651 MENOMINEE RIVER AT MOUTH AT MARINETTE, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DIS- DIS-
CHARGE, ’
IN SEDI- IN SEDI-
CUBIC MENT, CUBIC MENT,
FEET SUS- FEET Sus-
TIME PER PENDED DATE TIME PER PENDED
SECOND  (MG/L) SECOND  (MG/L)
(00060) (80154) (00060) (80154)
AFR 1990
1000 1100 3 3... 2305 2090 41
0930 1250 11 04... 2005 2110 3
0900 1360 1 05... 2325 2200 3
0950 1180 2 06... 2045 2200 2
07... 2135 1940 2
1225 2200 10 08.. 2120 1770 2
09 1945 1830 3
1400 8910 55 10 1910 1960 3
1445 9320 32 11 1950 1980 3
1440 8670 29 12 2040 1940 3
1445 6810 8 13 2055 1840 1
1553 5970 4 14 2045 1740 3
1545 4400 5 15 1300 1860 2
1815 3970 3 16 2100 1570 4
0715 3280 5 17 2120 1720 4
1300 2630 4 18 1900 1830 2
1445 2700 3 19... 1835 1840 3
1100 2870 3 20 1340 1810 1
2300 2700 3 21 2040 1890 2
2245 2070 3 23 0916 1720 4
2105 2140 4 24 2100 1800 3
25. 1425 1990 2
1800 1940 4 25.. 1500 1990 5
1945 1890 4 27. 1430 2180 3
28 1245 2110 3
WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988
DIS-
, SPE- TRANS- HARD-  CALCIUM
IN CIFIC PAR- NESS TOTAL
CUBIC CON- PH TEMPER- ENCY OXYGEN, TOTAL RECOV-
FEET DUCT-  (STAND- ATURE  (SECCHI DIS- (MG/L ERABLE
TIME PER ANCE ARD WATER DISK) SOLVED AS (MG/L
SECOND (US/CM) UNITS) (DEG C) (M) (MG/L) CACO3) AS CA)
(00060) (00095) (00400) (00010) (00078) (00300) (00900) (00916)
1530 1340 286 8.3 16.5 1.00 9.2 130 32
0900 1350 293 8.0 18.0 1.00 8.7 130 31
1530 1280 298 7.9 19.5 0.60 7.8 170 50
0915 1510 291 8.0 19.5 1.10 7.8 130 32
1200 1220 288 7.7 21.5 1.40 6.6 120 30
1545 1860 282 7.7 22.5 1.30 6.7 120 28
1500 1460 294 8.1 23.0 1.30 7.2 130 31
1355 1190 284 7.9 19.5 1.10 7.6 130 32
1535 1420 294 7.8 21.5 1.10 7.4 130 31
1525 2000 291 7.9 17.5 1.40 8.8 130 31
1345 2100 277 8.1 22.0 1.10 7.9 120 29
1410 1860 278 8.0 18.0 1.60 8.3 130 31
1425 2320 255 8.0 17.0 1.60 8.9 120 28
1200 1660 269 8.1 17.0 1.90 9.0 120 30
1345 1910 281 8.0 16.5 1.40 8.0 120 30
0915 1630 286 7.9 16.5 1.30 9.4 120 29



STREAMS TRIBUTARY TO LAKE MICHIGAN
04067651 MENOMINEE RIVER AT MOUTH AT MARINETTE, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988

MAGNE-  ALKA- RESIDUE NITRO- NITRO-
SIUM, LINITY CHLO- SILICA, TOTAL SOLIDS, RESIDUE GEN, GEN,
TOTAL WAT WH  RIDE, DIS- AT 105 RESIDUE VOLA- NO2+NO3 AMMONIA
RECOV- TOT FET DIS- SOLVED DEG. C, AT 105 TILE, DIS- DIS-
ERABLE LAB SOLVED (MG/L SuUs-~ DEG. C, SUS- SOLVED  SOLVED
DATE (MG/L MG/L AS (MG/L AS PENDED TOTAL  PENDED (MG/L (MG/L
AS MG) CACO3  AS CL) SIO2) (MG/L) (MG/L) (MG/L) AS N) AS N)
(00927) (00417) (00940) (00955) (00530) (00500) (00535) (00631) (00608)
JUN 1988
5... 12 110 12 1.4 13 190 3 -- -~
22... 12 110 14 2.4 6 188 2 -- --
28... 12 110 14 2.2 6 192 3 -- -
JUL
07... 12 112 13 1.9 6 188 4 - --
12... 12 108 14 2.7 6 190 2 0.040 0.040
18... 12 102 12 3.8 6 184 4 0.070 <0.020
Aués... 12 110 13 2.8 6 - 5 0.020 0.030
02... 12 -- 13 3.0 6 -- 4 0.080 <0,020
09... 12 108 14 3.2 10 -- 4 0.060 <0,020
16... 12 106 13 3.8 4 -- 3 0.110 <0.020
23.., 12 104 12 3.9 26 - 7 0.030  <0,020
szg v 12 108 12 3.4 14 -- 6 0.050 <0.020
07... 12 101 12 4.6 10 -- 4 <0.020 <0.020
14,.. 11 107 11 3.2 4 -- 3 0.060 <0.020
1... 11 107 12 3.2 6 - 2 0.040  <0.020
28.. 12 106 16 5.1 8 -- 2 0.040 <0.020
NITRO- PHOS- CHLORO- SED.
GEN, AM- PHORUS CARBON, PHYLL A SUSP.
MONIA + PHOS- ORTHO, CARBON, ORGANIC TRICHR., SEDI- SIEVE
ORGANIC PHORUS DIS- ORGANIC  DIS- UNCORR.  MENT, DIAM.
TOTAL TOTAL  SOLVED TOTAL SOLVED  WHOLE sus- % FINER
DATE (MG/L (MG/L  (MG/L (MG/L (MG/L TOTAL PENDED THAN
AS N) AS P) AS P) AS C) AS C) (UG/L) (MG/L) .062 MM
(00625) (00665) (00671) (00680) (00681) (32210) (80154) (70331)
JUR 1988
15... -- 0.030 -- 6.6 4.8 12.0 5 80
22... -- 0.030 -- 6.4 5.8 13.0 70 77
28... -- <0.020 -~ 6.0 4.8 12.0 20 82
JUL
07... - 0.020 -- 5.1 4.4 14.0 1 -
12,. 0.50 0.030 0.006 5.6 4.9 <10.0 73 61
18.. 0.40 0.030 0.007 7.8 6.9 <10.0 5 ‘90
Augs... 0.50 0.030 0.002 6.9 5.8 11.0 8 83
02... 0.40 0.030 0.004 6.2 5.0 14.0 24 --
09... 0.60 0.040 0.003 6.0 4.7 12.0 28 --
16... 0.60 0.020 0.003 6.1 5.1 <10.0 96 --
23... 0.50 0.050 0.005 6.2 15 15.0 5 -~
sxgl"' 0.40 0.020 0.004 5.3 16 10.0 6 -~
07... 0.50 0.030 0.003 7.9 6.2 6.00 8 -
14... 0.40 0.020 0.002 6.3 5.7 6.00 91 -
21... 0.30 0.020 0.003 6.7 4.8 6.00 26 -~
28... 0.50 0.030 0.003 9.1 7.1 6.00 39 -

75
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DATE

OCT 1988
04, ..
13...

18...
25...

OCT 1989
11...
17...

TIME

0830
1100
1410
1545

1415
1540
1230
1500
1530

1400

- 0945

1445
1315

1400
0830
0830
1045
1300
1340

1700

1250
1200
1200
1210

1255
1050
1400
1600

1300

1610
1300
1500

1535
1300

1120
1330

1425
1005
1440
1505

1450

STREAMS TRIBUTARY TO LAKE MICHIGAN
04067651 MENOMINEE RIVER AT MOUTH AT MARINETTE, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989

PER
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STREAMS TRIBUTARY TO LAKE MICHIGAN 77
04067651 MENOMINEE RIVER AT MOUTH AT MARINETTE, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989

RESIDUE NITRO- NITRO-  NITRO- PHOS- CHLORO-
SILICA, TOTAL RESIDUE GEN, GEN,  GEN,AM- PHORUS CARBON, PHYLL A
DIS- AT 105 VOLA-  NO2+NO3 AMMONIA MONIA +  PHOS- ORTHO, CARBON, ORGANIC TRICHR. SEDI-
SOLVED DEG. C, TILE, DIS- DIS-  ORGANIC PHORUS DIS- ORGANIC DIS- UNCORR.  MENT,
(MG/L SuUs- SUs- SOLVED SOLVED TOTAL TOTAL  SOLVED TOTAL  SOLVED WHOLE SUS-
DATE AS PENDED  PENDED (MG/L (MG/L (MG/L (MG/L  (MG/L (MG/L (MG/L TOTAL PENDED
SI02) (MG/L) (MG/L) AS N) AS N) AS N) AS P) AS P) AS C) AS C) (UG/L) (MG/L)
(00955) (00530) (00535) (00631) (00608) (00625) (00665) (00671) (00680) (00681) (32210) (80154)
OCT 1988
04, .. 5.4 4 2 0.060 0.020 0.40 0.020 0.005 7.6 7.0 6.00 8
13.. 4.7 2 <2 0.030 <0.020 0.40 0.020 0.004 8.2 7.4 2.00 5
18... 4.4 3 3 0.040 <0.020 0.40 <0.020 0.003 8.3 7.9 3.00 77
NO%S... 4.9 3 2 0.020 <0.020 0.30 <0.020 0.003 7.1 6.6 2.00 3
01.. 6.9 2 <2 0.100 <0.020 0.40 <0.020 0.003 8.4 7.9 2.00 5
08.. 7.2 10 4 0.140 <0.020 0.60 0.040 0.003 9.3 8.6 11.0 18
15.. 7.6 6 2 0.180 <0.020 0.50 0.020 0.003 13 13 7.00 6
DEgO.. 7.8 6 3 0.160 0.030 0.60 0.030 0.007 7.7 7.0 5.00 12
08... 8.0 2 <2 0.170 0.030 0.60 0.050 0.004 12 11 2.00 3
JAN 1989
APéB... 9.8 <2 <2 0.220 0.060 0.30 0.020 0.010 7.5 7.5 1.00 5
12.., 7.8 6 4 0.240 0.030 0.50 0.030 0.006 7.5 7.5 2.00 6
18.. 7.4 8 5 0.220 <0.020 0.60 0.030 0.004 7.9 6.8 3.00 4
MA%S.. 6.2 6 4 0.120 <0.020 0.50 0.030 0.004 9.5 8.7 4.00 5
02... 5.6 6 4 0.120 0.050 0.50 0.020 0.002 8.7 8.1 4.00 14
10.. 4.9 6 4 0.090 <0.020 0.60 0.030 0.004 8.6 8.3 3.00 8
18.. 2.3 6 4 0.080 <0.020 0.50 0.030 0.003 7.3 6.6 7.00 58
18.. 2.7 7 4 0.070 <0.020 0.50 0.030 0.003 6.6 5.9 7.00 -~
23.. 2.2 8 7 0.070 0.030 0.50 0.020 0.003 6.0 5.9 7.00 8
Jugl.. 4.0 12 10 0.070 0.020 0.80 0.050 0.004 9.5 9.3 10.0 15
07.. 5.8 8 7 0.080 <0.020 0.70 0.030 0.005 14 12 9.00 41
14, , 5.8 20 1 0.130 0.030 0.70 0.050 0.008 15 14 7.00 18
20. 6.3 8 5 0.130 0.020 0.70 0.040 0.005 18 17 4.00 15
JU%7. 5.1 8 8 0.120 0.030 0.50 0.030 0.005 12 10 3.00 8
06.. 3.3 26 4 0,100 0.030 0.50 0.040 0.006 8.3 6.6 7.00 69
11... 3.4 12 11 0.060 0.060 0.80 0.030 0.004 12 11 8.00 6
18.., 3.0 8 7 0.070 0.030 0.60 0.040 0.003 7.8 6.3 9.00 14
AUéS . 2.7 3 2 0.050 0.040 0.40 0.020 0.002 7.1 6.1 7.00 5
0l.. 3.1 6 4 0.060 0.060 0.50 0.030 0.004 6.3 6.2 - 7
08.. - 9 4 0.050 0.040 0.70 0.040 0.004 5.9 5.0 8.00 6
14 ., 3.1 6 4 0.090 0.040 0.40 0.020 0.005 5.3 4.7 9.00 4
22... 4.1 2 <2 0.120 0.040 0.30 0.020 0.006 5.5 5.0 7.00 2
22.. 3.8 3 2 0.150 0.030 0.40 0.020 0.003 4.8 3.9 - -
SE;O" 2.6 5 4 <0.020 0.060 0.50 0.030 0.003 6.6 6.2 5.00 2
06.. 4.4 3 3 0.080 <0.020 0.50 0.020 0.005 5.9 5.7 4.00 3
12.. 4.5 6 4 0.030 0.030 0.30 0.020 0.004 7.2 5.8 5.00 4
19. 4.0 3 2 0.160 <0.020 0.40 0.020 0.003 4.9 3.9 6.00 82
28... 3.9 6 4 0.060 <0.020 0.40 0.020 0.006 8.8 7.7 3.00 2
WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
OCT 1989
3... 3.8 6 5 0.080 <0.020 0.40 0.020 0.007 7.2 7.2 5.00 7
11... 3.7 4 4 0.040 <0.020 0.40 0.020 0.003 6.5 6.2 2.00 7
17... 4.8 8 7 0.050 <0.020 0.40 0.020 0.003 8.3 6.3 4.00 7
NO%a'. 4.3 <2 <2 0.050 <0.020 0.30 0.020 0.004 10 9.6 2.00 2
01.. 4.0 4 4  <0.020 0.030 0.40 <0.020 0.004 8.6 8.0 3.00 10
08.. 6.4 2 2 0.140 <0.020 0.40 0.020 0.003 8.8 8.9 4.00 5
14.. 6.9 3 3 0.140 <0.020 0.40  <0.020 0.006 8.7 7.5 3.00 5
DE%g.. 7.2 15 6 0.140 0.100 0.50 0.040 0.008 - - 4.00 9
12... 7.8 2 2 0.200 <0.020 040 0.020 0.007 12 9.2 - 2
JAN 1990
09... 9.0 4 4 0.200 0.090 0.40 <0.020 0.004 7.3 5.7 2.00 3
24, . 9.4 4 3 0.210 0.090 0.40 0.030 0.008 8.0 6.0 3.00 3
Fg%h' 9.3 2 2 0.210 0.090 0.40 0.030 0.005 8.1 5.9 2.00 2
07. 9.5 4 3 0.220 0.100 0.40 0.020 0.009 6.9 6.0 2.00 )
MA%G' 9.7 2 2 0.250 0.100 0.40 0.020 0.011 6.9 5.3 1.00 --
07. 9.7 5 4 0.270 0.090 0.40 0.020 0.012 6.2 5.1 2.00 4
AP%G. . 7.3 6 4 0.350 0.070 0.70 0.040 0.007 13 12 2.00 5
03.. 6.8 14 7 0.290 0.070 0.60 0.030 0.009 11 9.0 5.00 9
12.. 5.9 4 4 0.210 0.040 0.60 0.030 0.005 10 9.7 5.00 3
17.. 4.4 7 6 0.110 0.040 0.52 0.029 0.002 12 10 8.00 3
MA%S... 2.1 9 5 0.060 0.030 0.50 0.025 0.004 8.2 6.6 9.00 6
02.. 2.5 9 6 0.070 <0.020 0.50 0.030 0.003 8.4 7.2 10.0 6
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DAY OCT

WONON VW
]
]
'

DAY oCT
1 26
2 22
3 24
4 39
5 67
6 81
7 60
8 42
9 33
10 24
11 58
12 88
13 28
14 30
15 54
16 84
17 125
18 286
19 220
20 119
21 67
22 43
23 23
24 17
25 19
26 21
27 20
28 13
29 7.3
30 4.6
31 6.3
TOTAL 1751.2
WIR YR 1989

STREAMS TRIBUTARY TO LAKE MICHIGAN
04067651 MENOMINEE RIVER AT MOUTH AT MARINETTE, WI--CONTINUED

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1987 TO SEFTEMBER 1988
MEAN VALUES

194
222

4666
TOTAL 26265.2

DEC

JAN

FEB

MAR APR MAY JUN JuL AUG
--- --- --- 91 8.8 15
--- --- --- 84 13 55
--- --- --- 65 20 26
--- --- --- 60 23 13
--- --- --- 49 42 21
--- -—- - 45 23 20
--- --- --- 39 8.4 31
--- --- --- 35 5.5 79
-—- - --- 30 8.0 85
--- --- --- 29 12 30
--- --- - 24 22 10
--- --- --- 24 151 7.7
--- --- - 20 123 10
--- --- --- 18 49 11
--- --- --- 19 48 19
--- --- --- 23 35 330
--- --- --- 36 23 182
--- - -—- 49 24 78
--- --- --- 72 31 59
--- --- --- 109 73 33
--- -—- --- 190 176 21
--- -—- --- 190 136 14
--- --- --- 40 132 26
--- --- --- 11 66 32
--- - --- 18 47 31
- --- --- 37 33 26
--- --- --- 86 18 16
--- -—- --- 13 11 9.0
--- - --- 29 11 9.6
--- - --- 9.4 10 6.7
--- -—- - - 9.5 47
--- --- ---  1665.4 1392.2 1353.0

WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989
VALUES

MAR AFR MAY JUN JuL AUG
28 135 67 125 112 32
28 108 127 128 132 26
28 105 131 135 173 21
28 111 108 139 245 22
28 114 103 125 303 24
26 117 87 180 185 38
28 125 81 316 74 38
28 106 70 328 80 30
32 106 65 383 85 48
34 101 58 463 68 78
34 93 42 449 35 S1
36 80 31 332 30 34
37 72 23 385 25 24
36 62 19 412 24 16
37 59 15 364 29 19
36 59 14 363 23 30
36 55 38 339 26 21
37 54 223 278 48 16
36 52 190 249 42 13
35 54 99 234 30 10
33 45 53 178 27 7.3
27 48 29 170 27 7.9
27 50 60 137 24 7.7
27 50 118 132 19 7.2
30 51 249 142 17 7.4
35 57 261 150 19 8.3
43 65 219 129 28 7.1
61 71 153 86 38 7.1
82 64 84 69 121 7.3
98 61 89 89 32 6.4

123 -—-= 141 --- 28 6.8

1234 2330 3047 7009 2149 671.5
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STREAMS TRIBUTARY TO LAKE MICHIGAN 7
04067651 MENOMINEE RIVER AT MOUTH AT MARINETTE, WI--CONTINUED

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

DAY oCT NOV DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP

1 9.3 68 31 13 16 22 22 -—- —— --- --- -—
2 9.8 70 28 13 18 22 22 --- -—- -—- ——- —
3 22 58 21 13 19 21 69 -— ——- ——- ——- -—
4 42 49 21 13 19 19 65 -— -— - - -
5 26 48 17 13 22 18 18 - -— --- ——- -—
6 35 48 16 14 24 21 16 — - -— —— -
7 38 40 13 15 26 21 12 - -— - - ——
8 35 45 11 14 27 21 11 — -— —— — ——
9 42 45 9.5 15 28 21 15 - --- --- -—- -—
10 43 40 9.2 16 27 20 15 - ~—- -—- -— -
11 28 35 8.2 15 27 22 15 - - - - -—
12 18 30 6.8 15 26 21 15 - - - -
13 15 30 6.2 16 26 39 9.8 -—— ~—- —— -——
14 8.3 26 6.9 15 26 110 11 - -—— -
15 6.2 31 7.0 16 25 252 12 -——- - —-- — -—
16 7.2 27 7.7 17 26 549 15 —— - --- -—- -—
17 27 27 11 16 27 1150 16 - --- -— -
18 27 27 11 17 29 890 14 --- --- - -—
19 20 24 11 17 26 633 12 —-- ——- - -— -
20 19 27 12 17 24 189 5.6 --- --- -—- .- ---
21 15 28 8.8 16 22 79 8.9 -— - — - ——
22 11 25 11 18 25 52 13 - - -— - .-
23 12 24 11 18 23 38 18 - - --- - —
24 1 29 12 13 23 42 15 -~ -—- --- -—- -—
25 11 30 1 9.6 23 28 18 ——- ——- —-- -— -—-
26 11 32 11 10 20 28 26 —-- - - - ——
27 19 32 12 11 23 21 17 -— -— ——- — ---
28 23 30 12 12 22 22 16 -— - - - -—
29 23 29 14 12 - 19 19 .- -— -—- -— -—-
30 28 29 14 13 - 15 25 --- -— — -— -
a 56 --- 12 15 --- 22 - --- --- --- --- ---
TOTAL  697.8 1083 393.3 447.6 669 4427 566.3 -— — — - _—

CAL YR 1989 TOTAL 20834.1



80 STREAMS TRIBUTARY TO LAKE MICHIGAN
452241088224800 McCASLIN LAKE NEAR LAKEWOOD, WI

LAKE-STAGE RECORDS

LOCATION. --Lat 45°22'41", long 88°22'48", in SW 1/4 sec.33, T.34 N., R.17 E., Marinette County, Hydrologic Unit
04030105, 8.8 mi northeast of Lakewood.

PERIOD OF RECORD.--October 1984 to current year.
GAGE.--Staff gage read by Norman Kratz. Elevation of gage is 1190 ft, from topographic map.

EXT%EME33FO§92§RIOD OF RECORD.--Maximum gage height observed, 11.85, May 12, 1990; minimum observed, 10.77,
ug. 3, .

EXT%%MES FOR CURRENT YEAR.--Maximum gage height observed, 11.85 ft, May 12; minimum observed, 10.80 ft, Nov. 11,

GAGE HEIGHT (FEET ABOVE DATUM), WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

GAGE GAGE GAGE GAGE

DATE HEIGHT DATE HEIGHT DATE HEIGHT DATE HEIGHT
oCcT. 7 10.82 AFR. 7 11.07 JUNE 10 11.25 AUG. 1 11.25
21 10.82 21 11.31 17 11.71 4 11.21

29 10.82 MAY 12 11.85 30 11.45 18 11.31

NOV. 11 10.80 15 11.64 JUuLY 7 11.35 19 11.37
18 10.80 28 11.51 15 11.27 23 11.21

JUNE 3 11.37 29 11.21 SEPT. 8 11.37

WATER-QUALITY RECORDS

LOCATION.--Lat 45°22'51", long 88°22'40", in SW 1/4 sec.33, T.34 N., R.17 E., Marinette County, Hydrologic Unit
04030105, near center of lake, and 9.0 mi northeast of Lakewood.

PERIOD OF RECORD.--May 1985 to current year.

SECCHI DISC TRANSPARENCY (IN METERS) WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

SECCHI SECCHI
DATE TIME DISC DATE TIME DISC
(M) (M)
(00078) (00078)
OCT 1989 JUN 1990
07... 1100 1.8 30... 1500 1.8
21... 1400 1.7 JUL
29... 0900 2.0 07... 1300 1.7
Nov 15... 1000 1.5
11... 1100 2.0 29... 1300 1.4
8... 1100 2.1 AUG
AFR 1990 01... 1200 1.2
7... 1330 2.3 04... 1400 1.2
21... 1400 1.8 18... 1300 1.5
MAY 19.. 1400 1.2
12... 1000 1.2 23... 1400 1.7
28... 1500 1.3 SEP
JUN 01 1500 1.8
03... 1500 1.1 08 1200 1.8
10... 1400 1.7 30... 1400 1.7
17... 1300 1.8



STREAMS TRIBUTARY TO LAKE MICHIGAN
04069500 PESHTIGO RIVER AT PESHTIGO, WI
LOCATION.--Lat 45°02'49”, long 87°44'40", in NE 1/4 sec.30, T.30 N., R.23 E., Marinette County, Hydrologic Unit
04030105, on left bank 75 ft downstream from Chicago and Northwestern Railway bridge, 0.5 mi downstream from
Wisconsin Public Service Corp. Powerplant at Peshtigo, and 11.5 mi upstream from mouth.
DRAINAGE AREA.--1,080 mi2,
PERIOD OF RECORD.--June 1953 to current year.
REVISED RECORDS.--WDR WI-80-~1: Drainage area. WDR WI-84-1:
Datum of gage is 584.64 ft above National Geodetic Vertical Datum of 1929,
REMARKS. -~Estimated daily discharges:
ice-affected period, which is poor.
telemeter at station.

AVERAGE DISCHARGE,--37 years, 922 f£t3/s, 11.59 in/yr.

1983 average discharge.
GAGE.--Water-stage recorder.

Ice period listed in rating table below. Records good except those for
Diurnal fluctuation caused by two powerplants upstream. Gage-height

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 9,790 tha/s, May 9, 1960, gage height, 11.59 ft, from r

ting

curve extended above 5,000 ft°/s on basis of computation of peak flow through dam gates; minimum, 17 ft°/s,
Nov. 29, 1966, gage height, 1.00 ft; minimum daily, 84 ft9/s, Aug. 5, 1957,
EXTREMES gcn CURRENT YEAR.--Maximum discharge, 5,250 ft3/s, June 15, gage height, 9.05 ft; minimum daily,
169 ft°/s, Oct. 3.
RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Shifting-control method used Nov, 10-16, Mar. 24 to May 10, May 30 to June
6, and June 8-11; stage-discharge relation affected by ice Dec. 7 to Mar. 10,)
1.1 150 3.0 1,060
1.2 185 5.0 2,220
1.6 340 7.0 3,580
2.0 525 9.0 5,200
DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES
DAY oCT Nov DEC JAN FEB MAR AFR MAY JUN JuL AUG SEP
1 211 1130 307 220 250 270 526 572 720 1010 680 618
2 219 769 318 210 280 310 673 524 689 878 605 492
3 169 701 338 230 250 250 674 586 693 886 575 578
4 191 679 304 250 230 260 648 592 668 719 538 507
5 215 783 295 260 260 270 622 501 625 554 516 624
6 202 724 301 260 350 260 583 446 701 642 414 682
7 203 617 310 240 600 250 477 444 979 407 545 1130
8 197 764 280 240 450 250 422 389 845 457 484 1480
9 233 751 240 280 350 270 414 469 768 561 465 1440
10 194 585 270 240 370 300 441 724 750 720 456 1460
11 281 634 290 260 310 392 457 1460 602 1070 414 1400
12 206 595 250 280 260 756 500 1740 1210 783 329 1240
13 219 515 200 270 240 1520 451 1870 2950 742 331 1190
14 219 571 220 240 270 2230 454 1940 4390 336 387 1230
15 242 490 250 230 210 3110 450 1940 5150 853 305 1720
16 313 436 260 260 250 3690 440 1960 4790 546 516 1980
17 330 392 230 290 230 2780 397 2410 3890 355 440 1790
18 307 356 220 310 240 2610 436 2730 3310 589 396 1770
19 260 264 230 280 240 2310 410 2440 3000 432 453 1820
20 279 333 260 310 260 2070 373 2360 2350 364 700 1700
21 316 410 260 310 220 1860 426 2240 2230 519 768 1440
22 304 314 220 280 250 1450 375 2100 1950 433 675 1310
23 345 293 200 320 230 1260 415 1870 2790 443 625 1180
24 365 278 200 320 250 942 428 1730 2930 538 598 1060
25 373 316 220 320 260 905 496 1580 2390 545 598 974
26 439 334 220 330 250 846 468 1300 2090 543 797 854
27 466 341 210 250 260 797 537 1090 1680 531 1200 840
28 502 330 210 270 290 793 622 958 1470 471 1230 770
29 476 330 220 230 -—- 781 448 1080 1370 612 1140 614
30 596 258 220 250 --- 665 490 894 1140 1090 957 487
31 729 -—- 200 270 —— 627 ——— 843 -—- 964 869 -
TOTAL 9601 15293 7753 8310 7910 35084 14553 41782 59120 19593 19006 34380
MEAN 310 510 250 268 282 1132 485 1348 1971 632 613 1146
MAX 729 1130 338 330 600 3690 674 2730 5150 1090 1230 1980
MIN 169 258 200 210 210 250 373 389 602 336 305 487
CFsSM .29 .47 .23 .25 .26 1.05 .45 1.25 1.82 .59 .57 1.06
IN. .33 .53 .27 .29 .27 1.21 .50 1.44 2.04 .67 .65 1.18
CAL YR 1989 TOTAL 203607 MEAN 558 MAX 3010 MIN 169 CFSM .52 IN. 7.01

WIR YR 1990

TOTAL 272385 MEAN 746 MAX 5150 MIN 169 CFSM .69 IN. 9.38



82 STREAMS TRIBUTARY TO LAKE MICHIGAN
04069530 PESHTIGO RIVER AT MOUTH NEAR PESHTIGO, WI

LOCATION.--Lat 44°58'23", long 87°39'18", in NW 1/4 NW 1/4 sec.24, T.29 N., R.23 E., Marinette County, Hydrologic
Unit 04030105, at mouth near Peshtigo.

DRAINAGE AREA.--1,100 miZ.

WATER-DISCHARGE RECORDS
PERIOD OF RECORD.-~May 1988 to April 1990 (discontinued).
GAGE. --None.

.~~Estimated daily discharges: May 1, 1988 to Apr. 30, 1990. Daily discharges were estimated by
multiplying daily discharges from the Peshtigo River at Peshtigo, 04069500, times the drainage area ratio
between the two sites of 1.019. Records poor.

EXTREMES FOR CURRENT PERIOD.--
ng rozszprznnan 1988: Maximum daily discharge, 1,270 ft3/s, May 2; minimum daily discharge, 169 ft3/s,
une 29.
WATER YEAR 1989: Maximum daily discharge, 3,070 ft3/s, Apr. 1; minimum daily discharge, 198 ft3/s, Aug. 10,
OngBEg 1989 TO APRIL 1990: Maximum daily discharge, 3,760 fta/s, Mar. 16; minimum daily discharge, 172 ft¥/s,
cL.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988
MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP
1 R - - — ——— — - 1260 398 181 311 308

2 -— - -—- -——- -— -— - 1270 265 252 244 308

3 - ——— -—— —— - S -——- 1110 233 302 238 290

4 ——— - ——- - -— -—-- -— 1090 203 183 239 411

5 —- — — —— —— —— -— 965 233 257 359 311

6 — — - —— -— —— -—- 855 262 181 322 374

7 S - - — -— -— -— 816 207 181 399 491

8 .- .- - .- - — - 839 309 223 329 497

9 — — - —_— - - -— 773 215 255 552 361
10 - —— ——- -— — —-— --= 715 301 348 391 411
11 -—— -— -— -— -— -— --- 684 318 283 334 361
12 - e - 786 260 239 450 361
13 -—— - - 784 206 294 480 257
14 -— - - - 857 219 292 323 208
15 - ——- - - -— - c-- 794 225 368 323 265
16 -— - — — -— - --- 732 256 356 309 236
17 - - P - - —— - 589 220 440 364 312
18 -— -—— -— —— — - - 770 199 516 396 323
19 —— - — — -— - -— 642 219 437 323 329
20 -— — — -— -— -— -—- 493 186 355 315 381
21 -— - - —— — - -— 512 195 370 347 397
22 - - — - — — - 541 202 431 357 365
23 — - -— - —— -— - 462 179 443 396 443
24 —— - -— — -— - -— 536 207 463 466 427
25 — — — -— -— - - 392 247 466 418 415
26 - - — - — ——- -—- 364 207 515 316 395
27 -—- -—- --- 448 207 339 315 365
28 - -—- --- 385 197 363 450 296
29 —— — -— — 434 169 350 303 313
30 -— - -— -—— —— - ——- 529 215 237 297 354
31 —- B — - - - -— 511 --- 371 327 -
TOTAL -— -— -— -— - - - 21938 6959 10291 10993 10565
MEAN -— --- - -—- -—— - - 708 232 332 355 352
MAX -— - -—- -— -—- - --- 1270 398 516 552 497
MIN — —— -— - -— -— -— 364 169 181 238 208
CFSM - - —-— -— -— -— --- .64 21 .30 .32 32

IN, --- --- - --- --- - - 74 ‘24 .35 .37 .36



DAY ocT
1 424
2 357
3 259
4 291
5 271
6 317
7 250
8 246
9 328
10 274
11 289
12 346
13 232
14 216
15 260
16 266
17 310
18 294
19 339
20 461
21 321
22 399
23 362
24 431
25 669
26 585
27 701
28 799
29 794
30 785
31 760
TOTAL 12636
MEAN 408
MAX 799
MIN 216
CFSM .37
IN. 243
WIR YR 1989
DAY ocT
1 215
2 223
3 172
4 195
5 219
6 206
7 207
8 201
9 237
10 198
11 286
12 210
13 223
14 223
15 247
16 319
17 336
18 313
19 265
20 284
21 322
22 310
23 352
24 372
25 380
26 447
27 475
28 512
29 485
30 607
31 743
TOTAL 9784
MEAN 316
MAX 743
MIN 172
CFSM .29
IN, .33
CAL YR 1989

04069530 PESHTIGO RIVER AT MOUTF NEAR PESHTIGO, WI--CONTINUED

STREAMS TRIBUTARY TO LAKE MICHIGAN

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989
MEAN VALUES

Nov DEC
708 896
695 600
616 803
636 816
804 771
1060 806
1300 719
1250 367
1290 394
1250 449
1100 359
955 404
1030 367
896 459
866 438
1140 509
1380 509
1390 489
1500 438
1500 459
1310 499
1210 489
1060 571
999 693
908 673
794 591
1020 611
1000 632
1110 571
1030 530
=== 499
31807 17611
1060 568
1500 896
616 359
.96 .52
1.08 .60
TOTAL 236253 MEAN
DISCHARGE,
NOV DEC
1150 313
784 324
714 344
692 310
798 301
738 307
629 316
779 285
765 245
596 275
646 296
606 255
525 204
582 224
499 255
444 265
399 234
363 224
269 234
339 265
418 265
320 224
299 204
283 204
322 224
340 224
347 214
336 214
336 224
263 224
- 204
15581 7901
519 255
1150 344
263 204
.47 .23
53 .27

TOTAL 207465 MEAN

JAN

459
408

13476
435
551
361
.40

.46 .36 .88 1.4
647 MAX 3070 MIN 198 CFSM .59

FEB
438
459
428
377
459

377
418
448
397
408

428
377
418
459
408

336
408
357
285
326

408
357
316
275
357

377
306

10764
384
459
275
.35

MAR
397
326
459
550
509

408
428
509
469
448

509

917
1830
2550
2960
2550
2850

26064
841
2960
326
.76

AFR
3070
2990
2560
2180
2160

2040
2090
2080
1690
1670

1550
1290

860

42838
1428
3070

803
1.30
5

IN. 7.99

MAY
701
7
786
738
717

1280

24487
790
1410
467
.72
83

JUN
1660
1700

1170

1280
1250
1130
973
896

688
706
629
616
490

410
477
369
415
371

29201
973
1700
369
.88
.99

CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

MEAN VALUES

JAN FEB MAR AFR
224 255 275 536
214 285 316 686
234 255 255 687
255 234 265 660
265 265 275 634
265 357 265 594
245 611 255 486
245 459 258 430
285 357 275 422
245 377 306 449
265 316 399 466
285 265 770 509
275 245 1550 460
245 275 2270 463
234 214 3170 459
265 255 3760 448
296 234 2830 405
316 245 2660 444
285 245 2350 418
316 265 2110 380
316 224 1900 434
285 255 1480 382
326 234 1280 423
326 255 960 436
326 265 922 505
336 255 862 477
255 265 812 547
275 296 808 634
234 - 796 457
255 ik 678 499
275 - 639 --=
8468 8063 35748 14830
273 288 1153 494
336 611 3760 687
214 214 255 380
.25 .26 1.05 .45

2 0

.29 .27 1.21 .5
568 MAX 3070 MIN 172 CFSM .52 IN. 7.02

MAY




84 STREAMS TRIBUTARY TO LAKE MICHIGAN
04069530 PESHTIGO RIVER AT MOUTH NEAR PESHTIGO, WI--CONTINUED

WATER-QUALITY RECORDS
PERIOD OF RECORD.--May 1988 to April 1990 (discontinued).

PERIOD OF DAILY RECORD.--
SUSPENDED-SEDIMENT DISCHARGE: May 1988 to April 1990 (discontinued).

INSTRUMENTATION, ~-Automatic pumping sampler since May 1988.

.--Records fair. Suspended-sediment discharge computed using discharges from Peshtigo River at Peshtigo,
04069500, multiplied by the drainage area ratio between the two sites of 1.019. Suspended-sediment samples
were point samples taken by an automatic sampler. The samples are composites of four subsamples taken at
six-hour intervals during the day beginning at time 0600. Samples for chemical analysis were composite
samples of water pumped from multiple fixed points in the stream cross section. Chemical analyses by
Wisconsin State Laboratory of Hygiene.

EXTREMES FOR CURRENT PERIOD.--
MAY TO SEPTEMBER 1988:
SUSPENDED-SEDIMENT CONCENTRATIONS: Maximum observed, 32 mg/L, July 7; minimum observed, 0 mg/L, Sept. 6.
SUSPENDED-SEDIMENT DISCHARGE: Maximum daily, S0 tons, May 1; minimum daily, 1.3 tons, Sept. 5.

WATER YEAR 1989:

SUSPENDED-SEDIMENT CONCENTRATIONS: Maximum observed, 45 mg/L, Mar. 28; minimum observed, 0 mg/L, Jan. 19.

SggPEggED;SEDIgENT DISSHARGE: Maximum daily, 268 tons, Mar. 28; minimum daily, 0.18 ton, Jan. 17, 19, 20,
, , Feb, 23, and Mar. 10.

OCTOBER 1989 TO APRIL 1990:

SUgPENDgDESEDIMENTSCONCENTRATIONS: Maximum observed, 28 mg/L, Mar, 16; minimum observed, 0 mg/L, Nov. 13,
15, an an, 4, 25,

SUSPENDED-SEDIMENT DISCHARGE: Maximum daily, 249 tons, Mar. 16; minimum daily, 0.30 ton, Jan. 25.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988

DIS- DIS-
CHARGE, CHARGE,
IN SEDI- IN SEDI~
CUBIC MENT, CUBIC MENT,
FEET SuUs- FEET SuUs-
DATE PER PENDED DATE PER PENDED
SECOND (MG/L) SECOND (MG/L)
(00060) (80154) (00060) (80154)
MAY 1988 JUL 1988
19... 642 7 04... 183 21
20... 493 8 07... 181 32
21... 512 9 11... 283 26
22... 541 10 14, .. 292 10
23... 462 10 17... 440 10
24, .. 536 12 19... 437 6
25... 392 8 22... 431 9
26... 364 14 26... 515 6
27... 448 17 29... 350 5
28... 385 10 AUG
29... 434 11 0l1... 311 11
30 529 8 02... 244 21
31 511 5 05.. 359 22
JUN 09.. 552 6
01, 398 7 12... 450 12
02... 265 7 15. 323 8
0 233 29 17.. 364 12
06 262 6 19., 323 17
08 309 10 23 396 7
09... 215 10 26... 316 8
10... 301 6 30 297 5
12... 260 6 SEP
14 219 7 02... 308 7
16.. 256 6 05... 311 1
18, 199 6 08... 497 3
20 186 6 11.. 361 4
22 202 5 15... 265 7
24 207 5 16.. 236 2
26 207 17 20... 381 9
28 197 12 23... 443 5
29... 169 19 30 354 6



STREAMS TRIBUTARY TO LAKE MICHIGAN
04069530 PESHTIGO RIVER AT MOUTH NEAR PESHTIGO, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989

DIS- DIS-
CHARGE, CHARGE,
IN SEDI- IN SEDI-
CUBIC MENT, CUBIC MENT,
FEET Sus- FEET Sus-
DATE PER PENDED DATE PER PENDED
SECOND  (MG/L) SECOND (MG/L)
(00060) (80154) (00060) (80154)
OCT 1988 MAR 1989
02... 357 12 01... 397 2
03... 259 13 02... 326 5
04... 291 7 03... 459 7
07... 250 7 04... 550 4
11... 289 1 05... 509 4
13... 232 21 06... 408 6
14, .. 216 3 07... 428 5
16... 266 4 08... 509 3
17... 310 12 09... 469 2
18 294 4 10... 448 0
20 461 6 13... 459 4
21. 321 3 14... 509 3
23. 362 10 15... 550 3
25 669 8 16... 509 3
28 799 3 17... 611 4
31 760 7 18... 571 2
NOV 19... 509 6
03... 616 3 20... 489 3
07 1300 8 21... 438 3
08 1250 5 22.,. 550 1
09 1290 5 23... 652 4
12... 955 5 24, .. 550 2
13 1030 7 25... 509 7
14 896 3 26... 917 9
135 866 5 27... 1830 19
16.. 1140 7 28... 2550 45
18... 1390 3 29... 2960 32
22 1210 3 30... 2550 11
25 908 4 31... 2850 8
26 794 3 AFR
27 1020 5 01... 3070 6
30. 1030 4 02... 2990 7
DEC 03... 2560 8
04.,, 816 S 04... 2180 8
07... 719 3 05... 2160 8
20... 459 7 06... 2040 8
1... 499 5 06... 2040 8
JAN 1989 07... 2090 10
10... 459 1 08... 2080 13
11 408 2 09... 1690 10
12 459 2 10... 1670 6
13 408 4 11... 1550 7
14, 408 2 12... 1290 7
15 361 S 13... 1370 6
16 370 8 14... 1270 8
17 366 0 15... 1120 7
18. .. 509 1 16... 803 7
19... 459 0 17... 843 8
20 408 0 18 963 7
21 551 1 19, 955 5
22,. 377 2 20. 1060 6
23.. 463 5 21. 1100 5
24, 455 2 22 1050 11
25 412 8 23 893 6
25 412 0 24 896 7
26 437 1 25 846 7
27.. 484 1 28. 867 9
28.. 392 0 29... 899 7
2 405 2 MAY
FEB 01. 701 4
03 428 5 02, 771 3
06 377 5 05. 717 4
07.. 418 12 06.. 836 4
14 459 5 08... 790 5
17 408 3 09... 876 4
19 285 1 10... 801 5
20... 326 2 10... 801 4
21 408 4 11 722 5
22 357 1 12., 637 5
23 316 0 14 561 3
24, , 275 4 15... 570 5
25 357 3 16.. 467 4
26 377 2 17 616 6
27 357 1 18.. 632 6
28 306 3 19 609 6



STREAMS TRIBUTARY TO LAKE MICHIGAN
04069530 PESHTIGO RIVER AT MOUTH NEAR PESHTIGO, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989

DIS- DIS-
CHARGE, CHARGE,
IN SEDI- IN SEDI-
CUBIC MENT, CUBIC MENT,
FEET SuUs- FEET SuUs-
DATE PER PENDED DATE PER PENDED
SECOND (MG/L) SECOND  (MG/L)
(00060) (80154) (00060) (80154)
MAY 1989 JUL 1989
20... 615 6 25... 335
21... 685 12 26... 202
22... 636 12 27... 296
23... 561 8 28... 266
24. .. 495 14 29... 322
25... 754 14 30... 282
26... 1130 10 31... 410
27... 1380 10 AUG
28... 1410 5 01. 653
29... 1110 7 02... 337
30... 1220 9 03. 304
31... 1280 9 04... 319
JUN 05.. 272
0l1... 1660 7 06... 248
02... 1700 7 07... 281
03... 1650 7 08 254
04, .. 1550 7 09... 228
05... 1320 7 10. 198
06... 1130 7 11.. 247
07... 849 8 12 207
08... 822 8 13 249
09... 1050 6 14, .. 354
10... 1170 8 15... 343
11... 1180 9 16... 301
12, 1130 6 17... 329
13 1050 8 18... 427
14 1070 8 19... 327
15 1170 8 20... 384
16 1280 7 21... 352
17.. 1250 7 22... 314
18... 1130 7 23... 371
19 973 6 24, .. 346
20 896 7 25 277
21... 688 12 26 321
22... 706 8 27 311
23... 629 7 28 329
24 616 6 29 291 1
25 490 7 31... 282
26 410 7 SEP
27... 477 6 0l... 289
28, 369 6 02 268
29. 415 5 03.. 281
30. 371 6 04. .. 229
JUL 05 272
01. 550 6 06.. 287
02 262 6 07 260
03 447 4 09 357
04 314 7 10 369
05 327 5 11 258
06... 365 6 12... 300
07... 302 6 13... 246
08 310 6 14. . 293
09... 240 5 15 261
10... 231 6 16... 249
11... 211 S 17... 269
12 357 5 18... 253
13 315 7 19... 278
14 353 7 20 240
15... 307 3 21... 372
16... 359 5 22.. 254
17... 313 5 23, 249
18 286 4 24 225
19 268 4 25 259
20... 257 2 26 246
21... 220 3 27. 246
22 203 3 28 234
23... 284 3 29... 228
24 299 3 30 225
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04069530 PESHTIGO RIVER AT MOUTH NEAR PESHTIGO, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DIS- DIS-
CHARGE, CHARGE,
IN SEDI- IN SEDI-
CUBIC MENT, CUBIC MENT,
FEET Sus- FEET sSus-
DATE PER PENDED DATE PER PENDED
SECOND  (MG/L) SECOND  (MG/L)
(00060) (80154) (00060) (80154)
OCT 1989 DEC 1989
ol... 215 5 03... 344 5
02... 223 1 04.., 310 1
03... 172 2 05. 301 4
04, .. 195 4 06... 307 3
05... 219 4 07... 316 1
06... 206 3 08... 285 9
07 207 2 09... 245 2
08... 201 4 10... 275 25
09 237 6 11.. 296 27
10 198 11 12. 255 28
11... 286 15 13... 204
12 210 9 17.. 234 26
13... 223 11 18.. 224 13
14 223 14 25.. 224 5
15 247 8 26... 224 4
16 319 6 27... 214 4
17... 336 3 28... 214 3
18... 313 3 29... 224 3
19... 265 5 0... 224 3
20 284 4 JAN 1990
21 322 3 1... 224 1
22... 310 4 04 255 0
23... 352 4 08... 245 2
24 372 4 11. 265 1
25... 380 6 15... 234 5
2 447 7 18.. 316 3
27 475 7 2 285 1
28 512 6 25.. 326 0
29 485 5 29... 234 1
30 607 4 FEB
31... 743 4 01. 255 2
Nov 05... 265 3
01... 1150 5 08... 459 5
02... 784 4 12... 265 5
03 714 4 15.. 214 3
04 692 3 19... 245 7
05 798 2 22... 255 1
06 738 2 27. 265 1
07 629 3 MAR
08 779 2 02, 316 3
09... 765 3 04 265 3
10 596 1 06.. 265 4
11 646 1 07... 255 1
12... 606 1 08... 255 5
13 525 0 09... 275 5
14 582 4 13.. 1550 10
15... 499 0 14. .. 2270 17
16. 444 5 15... 3170 20
17... 399 5 16... 3760 26
18... 363 8 2 1900 13
19 269 3 23, 1280 8
20 339 10 25... 922 8
21.. 418 2 27... 812 7
22 320 7 28... 808 6
23... 299 2 29... 796 5
24 283 2 31. 639 4
25, 322 7 AFR
26... 340 3 02... 686 6
27 347 5 04 660 4
28. 336 3 13 460 6
29 336 4 15 459 5
30. 263 1 18... 444 5
DEC 28.. 634 7
01. 313 3 30 499 5
02 324 3



STREAMS TRIBUTARY TO LAKE MICHIGAN
04069530 PESHTIGO RIVER AT MOUTH NEAR PESHTIGO, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988

DIS-
CHARGE,  SPE- TRANS- HARD- CALCIUM
IN CIFIC PAR- NESS TOTAL
CUBIC CON- PH TEMPER- ENCY OXYGEN, TOTAL RECOV-
FEET DUCT-  (STAND- ATURE (SECCHI DIS- (MG/L ERABLE
DATE TIME PER ANCE ARD WATER DISK) SOLVED AS (MG/L
SECOND (US/CM) UNITS) (DEG C) (M) (MG/L) CACO3) AS CA)
(00060) (00095) (00400) (00010) (00078) (00300) (00900) (00916)
JUN 1988
15... 1130 225 310 7.8 24.5 0.60 6.0 130 32
22... 1200 202 286 7.8 26.0 0.80 5.9 180 43
29... 1530 169 - - - -- - 170 46
JuL
AUég' . 1325 437 261 7.7 24.5 1.20 6.6 130 30
SE%L .. 0810 364 315 7.6 26.5 0.80 5.8 150 36
13... 1450 257 285 8.0 19.5 0.90 8.9 140 32
MAGNE-  ALKA- RESIDUE NITRO-  NITRO-
SIUM, LINITY CHLO-  SILICA, TOTAL SOLIDS, RESIDUE GEN, GEN,
TOTAL WAT WH RIDE, DIS- AT 105 RESIDUE VOLA- NO2+NO3 AMMONIA
RECOV- TOT FET DIS- SOLVED DEG. C, AT 105 TILE, DIS- DIS-
ERABLE LAB SOLVED (MG/L SUS- DEG. C, SUS- SOLVED SOLVED
DATE (MG/L MG/L AS  (MG/L AS PENDED TOTAL  PENDED (MG/L (MG/L
AS MG) CACO3 AS CL) SIO02) (MG/L) (MG/L) (MG/L) AS N AS N)
(00927) (00417) (00940) (00955) (00530) (00500) (00535) (00631) (00608)
JUN 1988
15... 13 116 17 6.1 11 226 4 -- -
22... 19 114 14 7.2 164 536 30 - -
29... 13 116 18 7.4 6 224 4 - --
JUL :
AUég' . 13 110 10 6.7 5 194 4 0.090 <0,020
SE%L . 14 118 20 7.9 21 -- 9 0.040 0.130
. 14 120 13 6.0 2 - 2 <0.020 <0.020
NITRO- PHOS- CHLORO- SED.
GEN, AM- PHORUS CARBON, PHYLL A SUSP.
MONIA +  PHOS- ORTHO, CARBON, ORGANIC TRICHR. SEDI- SIEVE
ORGANIC PHORUS DIS- ORGANIC  DIS- UNCORR.  MENT, DIAM.
TOTAL TOTAL  SOLVED TOTAL SOLVED WHOLE Sus- % FINER
DATE (MG/L (MG/L  (MG/L (MG/L (MG/L TOTAL PENDED THAN
AS N) AS P) AS P) AS C) AS C) (UG/L) (MG/L) .062 MM
(00625) (00665) (00671) (00680) (00681) (32210) (80154) (70331)
JUN 1988
15.. - 0.060 - 13 11 15.0 8 91
22.. - 0.250 -- 13 11 16.0 5 100
29... - 0.020 -- 13 11 22.0 5 82
JuL
ué9. . 0.60 0.030 0.003 11 10 <10.0 3 100
A
17... 1.0 0.070 0.003 16 13 12.0 9 --
SEP
13... 0.50 0.020 0.002 10 8.6 9.00 5 --



DATE TIME
OCT 1988
12... 1015
Nov
08... 1355
JAN 1989
25... 1000
AFR
12... 1630
MAY
10.. 1515
07.. 1325
JUL
06... 1100
AUG
02... 0800
31... 0830
SEP
26. 1215
SILICA,
DIS-
SOLVED
(MG/L
DATE AS
SIO2)
(00955)
OCT 1988
12. .. 7.6
Nov
08.. 9.1
JAN 1989
25... 11
12... 8.6
MAY
10.. 5.6
07... 6.3
06.. 5.9
AUG
02. 6.5
31. 5.5
SEP
26 4.3

STREAMS TRIBUTARY TO LAKE MICHIGAN
04069530 PESHTIGO RIVER AT MOUTH NEAR PESETIGO, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989

DIS-
CHARGE,

IN
CUBIC
FEET

PER
(06660
346
1250
412
1290
801
849
365

337
282

246

RESIDUE
TOTAL
AT 105
DEG. C,
SUS-
PENDED
(MG/L)
(00530)

SPE-
CIFIC
CON-
DUCT-
ANCE
(US/M)
(00095)
303
260
288
221
258
280
255

260
280

316
(00535)

2
4
3
6
4
4
6
4
3
3

PR
(STAND-
ARD

(004303
8.0
8.1
7.7
7.8
8.0
7.6
7.9

7.8
7.6

8.0

NITRO-
GEN,
NO2+NO3
DIS-
SOLVED
(MG/L
AS N)
(00631)
0.070
0.170
0.440
0.410
0.190
0.100
0.060

0.100
0.030

<0.020

(85615
8.0
8.0
0.0
4.5

13.
21.
26.

23.
21.

13.

wt own v O ©

)
(00608)

<0.020
<0.020
0.030
0.040
0.020
0.030
0.100

0.040
0.030

<0.020

TRANS-
PAR-
ENCY

(SECCHI

DISK)

(M)
(00078)

NITRO-
GEN, AM-
MONIA +
ORGANIC

TOTAL

(MG/L

AS N)
(00625)

0.50
0.60
0.40
0.70
0.60
1.0

0.90

0.40
0.60

0.60

OXYGEN,
DIS-
SOLVED
(MG/L)
(00300)
10.6
12.9
12.1
12.8
11.2
7.8
7.3

6.9
6.8

9.5

PHOS-
PHORUS
TOTAL
(MG/L
AS P)
(00665)
0.030
0.040
0.020
0.040
0.030
0.040
0.060

0.030
0.020

0.020

HARD-  CALCIUM

NESS TOTAL
TOTAL RECOV-
(MG/L ERABLE
AS (MG/L
CACO3) AS CA)
(00900) (00916)
140 34
130 31
140 a5
120 28
120 29
120 29
110 26
130 29
110 26
140 a3
PHOS~
PHORUS
ORTHO, CARBON,
DIS- ORGANIC
SOLVED TOTAL
(MG/L (MG/L
AS P) AS C)
(00671) (00680)
0.004 8.8
0.003 8.2
0.004 9.5
0.005 7.6
0.004 7.8
0.006 18
0.004 14
0.008 8.3
0.003 10
0.003 12

MAGNE-
SIUM,
TOTAL
RECOV-
ERABLE
(MG/L
AS MG)
(00927)

14

13

14

13

12

11

12

13
12

14

)
(00681)

7.9
7.4
8.8
6.7
7.5
17
12

ALKA-~
LINITY
WAT WH
TOT FET

LAB
MG/L AS

CACO3
(00417)

129
120
124
134
104
116
116

116
122

127

CHLORO-
PHYLL A
TRICHR.
UNCORR.
WHOLE
TOTAL
(UG/L)
(32210)
11.0
6.00
2.00
4.00
6.00
5.00
21.0

6.00
5.00

3.00

CHLO-
RIDE,
DIS-
SOLVED
(MG/L
AS CL)
(00940)
12
6.1
10
6.2
8.0
8.1
6.7

7.9
8.6

16

SEDI-
MENT,
SUs-
PENDED
(MG/L)
(80154)
20

14



DATE

OCT 1989
3...

TIME

SILICA,
DIS-
SOLVED
(MG/L

AS

SI02)
(00955)

5.6

10

10
9.7
4.7

STREAMS TRIBUTARY TO LAKE MICHIGAN
04069530 PESHTIGO RIVER AT MOUTE NEAR PESHTIGO, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DIS-
CHARGE,
IN
CUBIC
FEET

PER
SECOND
(00060)

352
336
285
611

253
253
1480

505

RESIDUE
TOTAL
AT 105
DEG. C,
SUS-
PENDED
(MG/L)
(00530)

[
N W 8w o N

SPE-
CIFIC
CON-
DUCT-
ANCE

(us/cM)
(00095)

296
320
328
337

366
366
256

299

RESIDUE
VOLA-
TILE,
Sus-

PENDED
(MG/L)

(00535)

W ouesr N W NN

PH
(STAND-
ARD

UNITS)
(00400)

NONNSN NN N
W OO O U o©®© O

NITRO-
GEN,

NO2+NO3
DIS-

SOLVED
(MG/L

AS )
(00631)

o 000 © O O ©

.100
.250
.290
.380
.460
.460
.580

.200

* SAMPLES WITH SAME DATES ARE REPLICATES.

TEMPER-
ATURE
WATER
(DEG C)
(00010)

WoOo © O O o
P . . . .
n Moo © O O w

(00608)

<0,
<0.

0o o000 © ©

020
020
.050
.040
.080
.080
.060

.160

TRANS-
PAR-

ENCY
(SECCHI
DISK)

(M)
(00078)

O HEm - B O
S e B

.20
.90

)
(00625)

o 000 o © o o©o

.50
.50
.40
.50
.50
.50
.60

.86

OXYGEN,

D

IS-

SOLVED
(MG/L)
(00300)

11.
14,
11.
11.
12.
12.
12,

8.

& SN W 0 Ww

PHOS-
PHORUS
TOTAL

AS
(00

(MG/L
P

)
665)

0.020

o

<0.

0o 000 o

.020
020
.020
.020
.020
.040

.060

HARD-
NESS
TOTAL
(MG/L
AS
CAC03)
€00900)
150
180
150

170

140
160

)
(00671)

0.003
0.004
0.008
.006
.005

.005
.005

0o ooco o

.006°

CALCIUM

TOTAL

RECOV-
ERABLE

(MG/L

AS CA)
(00916)

35
42
35
40
42
41
32

38

(00680)

12
12

8.
7.

1
10

OWUM = N

8
8.
1

)
(00927)

15
18
15
17
17
17
14

16

)
(00681)

1
10

0 WOR ~N 0~
. P . .

W AN =

ALKA-
LINITY
WAT WH
TOT FET

LAB
MG/L AS

CACO3
(00417)

134
147
135
144
131
146
111

126

CHLORO-
PHYLL A
TRICHR.
UNCORR.
WHOLE
TOTAL
(UG/L)
(32210)
.00

.00

& NN W N BN
[~
o

-

CHLO-
RIDE,

DIS-

SOLVED
(MG/L

AS CL
(0094

1
13
13

(8013

)
0)

)
4)

=N W = N

13



9.1

AUG

MAY

MEAN VALUES

FEB

STREAMS TRIBUTARY TO LAKE MICHIGAN
04069530 PESHTIGO RIVER AT MOUTH NEAR PESHTIGO, WI--CONTINUED

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988
Nov DEC

OCT

DAY
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205.7 71.46 132.79 890.26 881 437.2 564.8 120.2 127.5 100.4

396.4

TOTAL 4142.40

TOTAL 214.69
WIR YR 1989



92 STREAMS TRIBUTARY TO LAKE MICHIGAN
04069530 PESHTIGO RIVER AT MOUTH NEAR PESHTIGO, WI--CONTINUED

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

DAY ocT Nov DEC JAN FEB MAR APR MAY JUN JUL
1 2.5 15 2.0 .85 1.1 1.4 7.0 - - -
2 .95 8.9 3.0 .S4 1.3 2.1 11 - -— -
3 .99 7.0 3.9 .39 1.3 1.9 9.2 --- --- -
4 1.9 4.9 1.2 .31 1.3 2.2 7.0 --- --- -
5 2.4 5.0 2.7 .46 2.3 2.6 6.8 --- - -—
6 1.7 3.8 2.2 .72 4.1 2.4 6.7 - --- -
7 1.4 4.9 .92 1.0 8.4 .92 5.8 --- --- -
8 2.2 4.7 4.4 1.4 5.8 2.3 5.4 --- - -
9 4.2 5.1 2.1 .97 4.5 3.6 5.5 --- - -

10 5.5 1.8 15 .82 4.8 4.8 6.2 --—- - -
11 10 2.2 21 1.0 4.1 7.7 6.7 --- - -
12 5.6 1.6 17 1.5 3.4 18 7.7 —- — —
13 6.6 .59 4.9 2.1 2.6 46 7.2 --- --- -—
14 7.6 3.0 5.9 2.5 2.4 100 6.4 - - -
15 5.3 .65 9.3 3.1 1.6 174 5.7 --- - -
16 5.0 4.7 14 3.0 2.3 249 5.6 --- - -
17 3.0 5.9 15 2.6 2.7 173 5.2 — — -—
18 2.5 6.7 8.5 2.2 3.7 143 6.0 —-- — -
19 3.3 2.9 7.2 1.7 4.2 112 6.3 -—- - —
20 3.2 6.3 7.2 1.6 2.9 88 6.6 - - -
21 2.6 3.3 6.3 1.4 1.4 68 8.7 - _— —
22 3.5 4.3 4.7 1.0 89 43 8.7 - - -—
23 3.4 1.8 3.8 .76 75 30 11 ——- _— -
24 4.3 1.9 3.4 .46 .80 22 13 --- - -
25 5.9 4.7 3.2 .30 81 20 17 -—- - -
26 7.9 3.5 2.7 .39 771 13 - - _—
27 8.6 4.4 2.3 .42 82 15 13 -—- - -
28 7.8 3.6 1.7 .64 1.2 14 12 - _— -
29 6.1 3.0 1.6 .74 - 12 7.5 — _— —
30 7.1 .60 1.7 .91 --- 8.2 7.1 - - -
31 8.0 --- 1.1 1.1 --- 6.7 - --- --- -
TOTAL 141.04 126.74 179.92  36.88  72.24 1390.82  245.0 -—- --- -
CAL YR 1989 TOTAL 3773.31



STREAMS TRIBUTARY TO LAKE MICHIGAN
04070000 WHEELER LAKE NEAR LAKEWOOD, WI

LAKE-STAGE RECORDS

LOCATION,.--Lat 45°19'07", long 88°28'58", in NW 1/4 sec.27, T.33 N., R.16 E., Oconto County, Hydrologic Unit
04030104, on south shore of lake, 2.5 mi northeast of Lakewood.

DRAINAGE AREA,--2.27 mi2, approximately. Area of Wheeler Lake, 380 acres.

PERIOD OF RECORD.--August 1936 to September 1981, April 1986 to current year.

REVISED RECORD.--WDR WI-80-1: Drainage area.

GAGE.--Nonrecording gage. Datum of gage is 90.00 ft above datum assumed by Wisconsin Department of Natural
Resources; gage readings have been reduced to elevations above this datum. Staff gage read by Roy A. Green
on south side of lake. Prior to Apr. 19, 1936, nonrecording gage was located on east shore of lake.

Apr. 20, 1939, to Apr. 13, 1960, nonrecording gage was located on southwest shore of lake.

REMARKS.--Add 90 ft to obtain elevation above datum assumed for this lake by Wisconsin Department of Natural
Resources. Lake has no surface outlet.

EXTRE%ESSFO§9EERIOD OF RECORD.--Maximum gage height observed, 7.31 ft June 6, 1973; minimum observed, 3.45 ft
Feb. 5, .

EXTR?MES FOR CURRENT YEAR.--Maximum gage height observed, 5.15 ft, Sept. 13; minimum observed, 4.27 ft, Oct. 22,
25,

GAGE HEIGHT (FEET ABOVE DATUM), WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

GAGE GAGE GAGE GAGE
DATE HEIGHT DATE HEIGHT DATE HEIGHT DATE HEIGHT
oCcT. 1 4,37 OCT. 25 4.27 JUNE 21 4.94 AUG. 8 4,65
7 4,33 31 4.39 26 4.92 22 4.75
12 4,29 NOV, 8 4.43 JULY 6 4.89 28 4.95
15 4.28 MAY 22 4.67 18 4.85 SEPT. 4 4.87
22 4.27 JUNE 15 4.97 26 4.77 13 5.15
31 4.72 28 5.01
04070000 WATER YEAR MIN-MAX WATER LEVEL

a Ll T ) T T L L} 1 1 L] ]

3 1 L L 1 1 1 1 L 1 1 L

1935 1940 1945 1950 1955 1960 1965 170 1975 1980 1985 1980 1995

STAGE, IN FEET ABOVE ARBITRARY OARTUM
o
1
\
A}
\

WATER-QUALITY RECORDS

LOCATION.--Lat 45°19'07", long 88°28'32", in NE 1/4 sec.27, T.33 N., R.16 E., Oconto County, Hydrologic Unit
04030104, near center of lake, and 2.6 mi northeast of Lakewood.

PERIOD OF RECORD.--July 1985 to current year.
REMARKS, --Secchi disc readings made by Roy A. Green.

SECCHI DISC TRANSPARENCY (IN METERS) WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

SECCHI SECCHI
DATE TIME DISC DATE TIME DISC
(M) (M)
(00078) (00078)
MAY 1990 JUL 1990
22... 1400 6.0 31... 1400 4.4
JUN AUG
15... 1430 7.0 08... 1430 4.4
21... 1430 6.1 22... 1500 4.0
26... 1500 5.2 27... 1400 3.7
JUL SEP
06... 1430 4.7 04... 1430 3.8
18... 1430 4.9 13... 1400 3.7
26... 1400 4.6 28... 1430 4.7



9% STREAMS TRIBUTARY TO LAKE MICHIGAN
445401088334500 LEGEND LAKE SITE #2 (CENTER) NEAR SHAWANO, WI
LOCATION,--Lat 44°54°01", long 88°33'45", in SE 1/4 SW 1/4 sec., 16, T.28 N., R.16 E., Menominee County, Hydrologic
Unit 04030104, 8.6 mi northeast of Shawano.
PERIOD OF RECORD.--February to September 1990.
REMARKS. --Lake sampled near center and approximately 2 mi west of the dam at the east end at a lake depth of about
70 ft. Lake ice-covered during February sampling.

WATER-QUALITY DATA, FEBRUARY 20 TO AUGUST 08, 1990
(Milligrams per liter unless otherwise indicated)

Feb. 20 May 21 July 09 Aug. 08
Depth of sample (ft) 1.5 10.0 2.0 48.0 1.5 66.0 1.5 65.0
Lake stage (ft) --- 1.92 1.87 1.80
Specific conductance (uS/cm) 288 290 277 285 268 363 251 299
pH (units) 7.7 7.5 7.3 7.3 8.1 6.7 8.3 7.1
Water temperature (°C) 1.9 4.3 14.3 6.7 24.8 6.3 23.5 6.3
Color (Pt-Co. scale) - -—- 3 12 -—- -— -~ --
Turbidity (NTU) ~—- ~—- 0.5 0.6 - -—-- --- -
Secchi~depth (meters) 3.0 5.6 4.1 4.8
Dissolved oxygen 8.7 7.4 10.8 5.4 9.0 0.0 - 0.0
Hardness, as CaCO3 -— - 140 150 ~——- -~ === -
Calcium, dissolved (Ca) -—- 30 31 -—- - -== =
Magnesium, dissolved (Mg) - 16 17 --= --- -~ -
Sodium, dissolved (Na) i -— 2.2 2.2 -—— ——= --- -
Potassium, dissolved (K) - ——— 1.0 1.1 —— -—- --- ———
Alkalinity, as CaCO3 -—- -— 138 145 - -~- --- i
Sulfate, dissolved (S04) --- -——- 6.8 7.1 ——= i == ~-
Fluoride, dissolved (F) -— - 0.1 0.1 - --- == R
Chloride, dissolved (Cl) —-— -—— 2.9 3.4 -— - -~ -
Silica, dissolved (SiO2) -— --- 2.4 3.9 - === --- -—-
Solids, dissolved, at 180°C - ~—- 140 148 ——— -—- -—- -—-
Nitrogen, nitrite, total (as N) -—- ~-- === 0.01 <0.01 <0.01 <0.01 0.03
Nitrogen, NO2 + NO3, total (as N) - -——- --- <0.10 <0.10 <0.10 <0.10 <0.10
Nitrogen, ammonia, total (as N) --- -—- --- 0.06 0.03 <0.01 0.01 0.13
Nitrogen, organic, total (as N) --- --- --- 1.0 0.67 - 0.39 0.47
Nitrogen, amm. + org., total (as N) ——- -— -—- 1.10 0.70 0.50 0.40 0.60
Phosphorus, total (as P) -— -— -—= 0.007 0.004 0.007 0.007 0.012
Phosphorus, ortho, dissolved (as P) -— -——- - <0.001 0.004 0.003 0.007 <0.001
Iron, dissolved (Fe) ug/L - 22 7 === --= == --=
Manganese, dissolved (Mn) ug/L -—- 3 33 —— --- - -
Chlorophyll a, phytoplankton (ug/L) --- 0.4 - 0.5 - 1.1 ---
2-20-90 5-21-90 7-9-90 8-8-90
DISSOLVED OXYGEN (D.O.), IN MILLIGRAMS PER LITER
0 0 5 10 15 0 0 15 15 o 0 5 10 15
[ '\ W.f. /D.O. :
w op- o 10 | r 4 10k ¢ 9
e L4
- o L i E -
z 20 20 b 0“
-~ %t J 30 | q . 'Y A .
= [
TRl § 1 4 L 4 4 40 ./' 4
=) ]
w 50 r‘ - 50 r o p soff ¢ r
"4 L}
5 60 b - 60 p e C 60 B : L
70 - i A 70 'y A 70 A A
0 10 20 30 0 0 20 3 30 0 0 2 3

WATER TEMPERATURE (W.T.), IN DEGREES CELSIUS

pH, IN STANDARD UNITS

6 7 8 9 10 6 9 10 6 7 8 9 10 6 7 8 9 10
0 ¥ T 0 v ] 0 T
— s.b.l ]
w 10 p L 10 b o 10 b L 10 b : L
i ™ .
z 20 P L 20 * 2 b 4 20 B L
E; 30 p P 30 b F 30 b o 30 b : -
[ ]
% 40 b - 40 b o 40 bk L 40 M L
[ §
w 9 F L 50 b E 5 b L 50 P . L
X [ ]
3 60 b - 60 b L 60 60 L ] L
)
70 M M a 70 A M 2 70 70 a A A

200 250 300 350 400 200 250 300 350 400 200 250 300 350 400 200 250 300 350 400
SPECIFIC CONDUCTANCE (S.C.), IN MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS



STREAMS TRIBUTARY TO LAKE MICHIGAN 95
445342088312700 LEGEND LAKE SITE #1 (NEAR DAM) NEAR SHAWANO, WI
LOCATION.--Lat 44°53'42", long 88°31'27", in NW 1/4 NE 1/4 sec. 23, T.28 N., R.16 E., Menominee County, Hydrologic
Unit 04030104, 9.0 mi northeast of Shawano.
LAKE-STAGE RECORDS
PERIOD OF RECORD.--May to September 1990.
GAGE.--Staff gage read by A. Fowler. Elevation of gage 845 ft, from topographic map.

EXTREMES FOR CURRENT YEAR.--Maximum gage-height observed, 2.00 ft, June 14 and Sept. 14; minimum gage-height
observed, 1.48 ft, May 4.

GAGE HEIGHT, FEET, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

DAY OCT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

--- --- --- --- --- - --- --- --- -—- 1.76 ---

--- --- --- --- .- 1.84 .- 1.82

oy
OV NS WNE

1]

]

]

1

1

1

1

1

1

--- --- --- --- - - --- 1.85 --- 1.80 ---

--- --- --- --- --- --- --- --- o 1.87 - ---
1 --- -—- --- --- --- --- --- 1.70 --- --- .- ---
12 - --- --- - --- -—- -—- “-- --- --- --- ---
13 --- --- --- --- --- --- --- --- --- 1.76 --- -—-
14 - --- --- --- - --- --- --- 2.00 --- --- 2.00
15 --- --- --- --- --- --- --- - e --- 1.74 s--
16 --- --- --- - --- -—-- --- --- -~ --- --- ---
17 .- --- --- - - - - - - - --- ---
18 --- --- --- - --- --- --- 1.90 --- --- --- ---
19 .- --- --- --- --- --- --- - --- --- --- ---

21 - --- --- --- --- 1.92 --- -
22 .- -—- - _— —— i - ———
23 .- -~ - - - - --- ---
24 --- --- --- - - - -—- - .- --- ---
25 --- --- - -- - - - .- --- --- ---
26 - --- - - - --- - - --- --- --- ---
27 - - - — - - - - —_— - -—- -
28 .- .- .- - - ——- - - - - --- ---
29 --- --- --- --- - --- --- - 1.96 --- - ---
30 --- --- --- - - - - .- - --- --- ---
31 --- --- - - --- - - - -~ --- 1,80 ---



445342088312700 LEGEND LAKE SITE #1 (NEAR DAM) NEAR SHAWANO, WI--CONTINUED

STREAMS TRIBUTARY TO LAKE MICHIGAN

WATER-QUALITY RECORDS

PERIOD OF RECORD.--February to September 1990.

REMARKS . --Lake sampled at east end near dam at a lake depth of about 35 ft.

WATER-QUALITY DATA, FEBRUARY 19 TO AUGUST 08, 1990

(Milligrams per liter unless otherwise indicated)

Feb. 19 May 21 July 09 Aug.
Depth of sample (ft) 1.5 11.0 1.5 --- 1.5 23.0 1.5
LaEe stage (ft) === 1.92 .87 .8
Specific conductance (uS/cm) 247 251 240 238 242 248 228 2
H (units) 7.5 7.4 7.9 7.9 8.2 7.5 8.3
ater temperature (°C) 1.2 4.0 13.1 11.7 24.7 19.2 23.3
Color (Pt-Co. scale) --- -—— 3.0 5.0 --- -—- ---
Turbidity (NTU) - - 0.6 0.6 --- - ==
Secchi-depth (meters) 8.5 4.3 3.4
Dissolved oxygen 11.0 8.6 10.7 --- 9.1 6.1 8.9
Hardness, as CaCO3 --- --- 120 120 --- === ---
Calcium, dissolved (Ca) --- -— 26 25 == - -—-
Magnesium, dissolved (Mg) --- -—- 14 14 === -—- ---
Sodium, dissolved (Na) -——- -—- 1.8 1.8 --- -—- -
Potassium, dissolved (K) -—- -— 0.7 0.7 -—- -— -—-
Alkalinity, as CaCO3 === -—- 118 118 --- --- ---
Sulfate, dissolved (S04) --- -—- 5.7 5.5 --- -—- ===
Fluoride, dissolved (F) --- --- <0.1 0.3 -— === ===
Chloride, dissolved (Cl) -—- -—— 4.4 2.5 -——- -— -—-
Silica, dissolved (Si02) === --- 1.1 1.1 === - ---
Solids, dissolved, at 180°C --- -—- 128 121 --- -—= -—-
Nitrogen, nitrite, total (as N) --- --- 0,01 <0.01 <0.01 <0.01 <0.01
Nitrogen, NO2 + NO3, total (as N) -— —_— <0.10 <0.10 <0.10 <0.10 <0.10
Nitrogen, ammonia, total (as N) - -— 0.01 0.01 0.01 0.02 0.02
Nitrogen, organic, total (as N) b -— 0.49 0.39 0.49 0.38 0.38
Nitrogen, amm. + org., total (as N) -—- —-—— 0.50 0.40 0.50 0.40 0.40
Phosphorus, total (as P) -—- --- 0.006 0.006 0.006 0.005 0.005
Phosphorus, ortho, dissolved (as P) -— -—- 0.002 <0.001 0.002 0.004 0.007
Iron, dissolved (Fe) ug/L - --- 5.0 5.0 -=-- - -—--
Manganese, dissolved (Mn) ug/L - - 2.0 <1.0 --- === —-=-
Chlorophyll a, phytoplankton (ug/L) --- -— 0.3 -— 0.4 —_— 0.9
2-19-90 5-21-90 7-9-90 8-8-90
DISSOLVED OXYGEN (D.O.), IN MILLIGRAMS PER LITER
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SPECIFIC CONDUCTANCE (S.C.), IN MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS

Lake ice-covered during February sampling.
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0.007



STREAMS TRIBUTARY TO LAKE MICHIGAN
445352088295800 MOSHAWQUIT LAKE NEAR SHAWANO, WI
LOCATION,.-~Lat 44°53°'52", long 88°29'58", in NW 1/4 NE 1/4 sec. 24, T.28 N., R.16 E., Menominee
Unit 04030104, 9.7 mi northeast of Shawano.
LAKE-STAGE RECORDS
PERIOD OF RECORD.--May to September 1990,
GAGE.--Staff gage read by A. Fowler. Elevation of gage 830 ft, from topographic map.

EXT&EMEE FOR CURRENT YEAR.--Maximum gage-height observed, 1.80 ft, June 29; minimum gage-height
ay 4.

GAGE HEIGHT, FEET, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR AFR MAY JUN JuL
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1 --- --- --- --- --- --- --- 1.48 --- ---
12 --- --- -—- --- --- -—- --- - --- ---
13 --- --- --- --- --- -—- --- --- --- 1.40
14 --- --- --- --- --- --- --- --- 1.69 ---
15 -—- --- --- --- --- --- --- --- --- -—-
16 -—- --- -- --- --- --- --- -—- --- ---
17 - --- --- --- --- --- --- 1.50 --- ---
18 --- --- --- --- --- --- --- - --- ---
19 --- --- --- --- --- --- --- --- --- ---
20 --- --- --- - --- --- --- - --- 1.46
21 --- --- --- --- --- --- --- --- --- ---
22 --- --- --- --- --- --- --- 1.59 --- ---
23 --- --- --- --- --- --- --- - --- ---
24 --- --- --- --- --- --- --- --- --- ---
25 --- --- --- --- --- --- --- --- --- ---
26 --- --- --- - - - --- --- --- ---
27 --- --- --- --- --- --- --- - --- ---
28 --- --- --- --- --- --- --- --- --- ---
29 --- --- --- --- --- --- --- - 1.80 ---
30 --- --- --- --- --- --- --- --- --- ---
31 --- --- --- --- --- --- --- --- --- ---
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98 STREAMS TRIBUTARY TO LAKE MICHIGAN
445352088295800 MOSHAWQUIT LAKE NEAR SHAWANO, WI--CONTINUED

WATER-QUALITY RECORDS
PERIOD OF RECORD.~--February to September 1990.
REMARKS . --Lake sampled near east end at a lake depth of about 25 ft. Lake ice-covered during February sampling.

WATER-QUALITY DATA, FEBRUARY 20 TO AUGUST 06, 1990
(Milligrams per liter unless otherwise indicated)

Feb. 20 May 22 July 10 Aug. 06
D:Et.h of sample (ft) 1.5 18.0 1.5 22.0 1.5 23.0 1.5 17.0
Lake stage (ft) -—— 1.59 1.49 1.43
Sgociﬁc conductance (uS/cm) 254 264 22 221 220 234 224 233
pH (units) 6.9 7.0 7.9 7.8 7.9 7.0 8.2 7.5
Water temperature (°C) 1.6 4.5 14.6 13.0 24.7 20.0 22.5 21.7
Color (Pt-Co. scale) -— -—- 5.0 5.0 - - -=- --
Turbidity (NTU) - --- 0.6 0.4 -~ -~ - -
Secchi~depth (meters) 2.4 3.1 2.6 2.0
Dissolved oxygen 7.2 3.0 10.6 9.6 8.0 0.1 8.2 0,4
Hardness, as CaCO3 --— -—— 110 110 -—- - - —
Calcium, dissolved (Ca) ——— —— 24 24 -— -— - -~
Magnesium, dissolved (Mg) -—— —— 11 11 -—- —— -—- -
Sodium, dissolved (Na) -— -—- 2.5 2.5 -— -— --- ---
Potassium, dissolved (K) === -— 0.7 0.7 - il --- -
Alkalinity, as CaCO3 -— -— 104 104 -—- - ——- -
Sulfate, dissolved (S04) -—— -—— 5.3 5.5 -— -— -~ -~
Fluoride, dissolved (F) - —— <0.10 <0.10 -—— - --- -~
Chloride, dissolved (Cl) - -— 3.70 4,00 -— - -——- -—
Silica, dissolved (Si02) .- - 3.10 3.20 -— —— -—- -~
Solids, dissolved, at 180°C .- - 113 106 -— - -—— -
Nitrogen, nitrite, total (as N) - - <0.01 <0.01 <0.01 <0.01 <0.01 <0,01
Nitrogen, NO2 + NO3, total (as N) - . <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Nitrogen, ammonia, total (as N) --- -—- 0.01 0.01 0.03 0.22 0.01 <0.01
Nitrogen, organic, total (as N) .- el 0.59 0.39 0.37 0.28 0.59 ~—-
Nitrogen, amm. + org., total (as N) - - 0.60 0.40 0.40 0.50 0.60 0.50
Phosphorus, total (as P) - - 0.006 0.005 0.006 0.009 0.007 0.012
Phosphorus, ortho, dissolved (as P) --~ --- <0.001 <0.001 0.001 0.002 0.006 0.002
Iron, dissolved (Fe) ug/L -— -— 8.0 0 -i- - - -
Manganese, dissolved (Mn) ug/L .- --- 6.0 5.0 - -— -— _—
Chlorophyll a, phytoplankton (ug/L) ~--- - 1.5 il 1.1 -—= 1.9 -~
2-20-90 5-22-90 7-10-90 8-6-90
DISSOLVED OXYGEN (D.O.), IN MILLIGRAMS PER LITER
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SPECIFIC CONDUCTANCE (S.C.), IN MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS



STREAMS TRIBUTARY TO LAKE MICHIGAN 9

04071000 OCONTO RIVER NEAR GILLETT, WI
LOCATION.--Lat 44°51'53", long 88°18'00", in NW 1/4 sec.34, T.28 N., R.18 E., Oconto County, Hydrologic Unit
04030104, on left bank 300 ft upstream from County Trunk Highway BB bridge, 2.0 mi upstream from Christy
Brook, 2.0 mi south of Gillett, and at mile 29.
DRAINAGE AREA.--705 mi2.

PERIOD OF RECORD,.--June 1906 to March 1909, October 1913 to current year.
periods, published in WSP 1307.

REVISED RECORDS.--WSP 1207: 1922, WSP 1307:
1943(M). WDR WI-79-1: Drainage area.

Monthly discharge only for some
1907-8(M), 1914-16(M), 1918-21(M), 1923-33(M), 1937-38(M),

Datum of gage is 732.87 ft above National Geodetic Vertical Datum of 1929 (levels

GAGE. --Water-stage recorder.
See WSP 1727 for history of changes prior to Aug. 25, 1938,

by Wisconsin Department of Transportation).

REMARKS . --Estimated daily discharges: Ice period listed in rating table below.
ice-affected period, which is fair. Gage-height telemeter at station.

AVERAGE DISCHARGE.--79 years (water years 1907-08, 1914-90), 578 tb3/5, 11.13 in/yr.

EXTREMES FOR PERIOD OF RECORD,--Maximum discharge, 8,400 rt3/s, Apr. 10, 1922, gage height, 11.2 ft from flood-
marks, caused by a failure of dam at Pulcifer 4 mi above station; minimum, 93 ft°/s, Nov. 26, 1941, gage
height, 0.13 ft flow retarded by anchor ice above station.

EXTREMES FOR CURRENT YEAR.--Peak discharges greater than base discharge of 1,500 ft3/5 and maximum (*):

Records good except those for

DATE TIME DISC%ARGE GAGE HEIGHT DATE TIME DI GAGE HEIGHT
(££°/8) (£ft) (£t9/s) (£t)
Mar. 16 0700 (a)2,300 (b)*6.98 June 16 2100 *2,770 4.87
(a) Estimated, daily mean discharge.
(b) Ice jam.
Minimum discharge, 189 fta/a, Oct. 2, 3, &, sage height, 0,52 ft.
RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relation affected by ice Nov. 16 to Mar. 16.)
0.5 184 3.0 1,400
1.0 330 4.0 2,100
2.0 780 5.0 2,880
DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES
DAY OCT NOV DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP
1 195 462 260 210 230 210 426 399 485 676 368 438
2 192 526 250 210 220 220 416 380 458 635 343 403
3 191 476 240 230 220 220 424 361 446 596 334 361
4 192 428 230 240 230 220 436 344 439 559 377 353
5 196 407 240 230 240 220 429 332 434 519 381 351
6 204 392 250 220 220 220 415 319 426 470 350 409
7 212 405 230 220 230 220 402 300 438 446 328 570
8 218 405 210 230 250 230 389 298 433 447 316 716
9 213 390 210 220 250 240 381 319 410 455 310 762
10 216 374 220 230 240 260 379 514 390 447 302 752
11 217 362 220 220 230 370 379 780 369 428 305 682
12 219 351 210 230 230 1300 360 923 420 409 307 580
13 218 343 220 230 240 1200 354 973 869 389 305 474
14 216 334 220 220 230 1500 350 989 1170 370 299 737
15 217 327 210 230 230 1900 350 944 2170 363 313 896
16 246 300 210 240 230 2300 326 969 2710 370 337 991
17 268 260 220 260 220 1810 327 1010 2650 407 323 1050
18 296 220 220 260 220 1680 344 1080 2200 418 327 1050
19 277 230 200 250 230 1420 348 1240 1790 401 448 996
20 255 250 200 240 210 1170 348 1370 1540 384 647 886
21 266 280 200 230 220 923 350 1310 1360 367 614 818
22 273 250 200 230 220 773 355 1260 1300 351 516 738
23 276 230 200 230 210 696 364 1180 1340 366 451 679
24 269 210 200 230 220 603 364 1050 1210 393 414 639
25 264 230 210 230 220 523 367 923 1160 397 405 597
26 260 250 200 220 220 490 370 814 1170 366 403 554
27 257 270 210 230 220 489 380 740 1050 337 485 518
28 256 250 200 230 210 462 398 690 934 333 589 470
29 258 230 200 220 --- 449 436 642 833 395 638 458
30 286 240 200 230 -—- 440 430 572 733 421 564 461
31 348 - 210 220 -— 435 -—- 521 --- 403 485 -—
TOTAL 7471 9682 6700 7120 6340 23193 11397 23546 31337 13318 12584 19389
MEAN 241 323 216 230 226 748 380 760 1045 430 406 646
MAX 348 526 260 260 250 2300 436 1370 2710 676 647 1050
MIN 191 210 200 210 210 210 326 298 369 333 299 351
CFsM .34 46 .31 .33 .32 1.06 .54 1.08 1.48 .61 .58 .92
IN. .39 .51 .35 .38 .33 1.22 .60 1.24 1.65 .70 .66 1.02
CAL YR 1989 TOTAL 137149 MEAN 376 MAX 1800 MIN 191 CFSM .53 1IN. 7.24

WIR YR 1990

TOTAL 172077 MEAN 471 MAX 2710 MIN 191 CFSM .67 IN. 9.08



100 STREAMS TRIBUTARY TO LAKE MICHIGAN
04071765 OCONTO RIVER NEAR OCONTO, WI

LOCATION.--Lat 44°51'38", long 87°59'02", in NW 1/4 NW 1/4 sec.32, T.28 N., R.21 E., Oconto County, Hydrologic
Unit 04030104, on right bank 40 ft upstream from County Trunk Highway J bridge, 0.7 mi downstream from mouth
:! gittleznéveré 5.0 mi west and 2.0 mi south of intersection of U.S. Highway 41 and Wisconsin Highway 22
n town of Oconto.

DRAINAGE AREA.--966 mi2.
PERIOD OF RECORD.--October 1988 to September 1990 (discontinued).

GAGE . --Water-stage recorder. Datum of gage is 583.14 £t above National Geodetic Vertical Datum of 1929 (levels
by Wisconsin Department of Transportation).

REMARKS . -~-Estimated daily discharges: Ice period listed in rating table below. Records good except those for
period of period of ice affect, which is fair. Flow regulated by Machickanee Flowage (capacity, 556 acre-ft)
3.9 mi upstream. Gage-height telemeter at station.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,300 ftals, Mar. 28, 1989, gage height, 10.91 tg, backwater
fggg ice; maximum gage height, 11.24 ft, Mar. 13, 1990, backwater from ice; minimum daily 174 ft9/s, Oct. 8,

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 5,060 et3/s, Jung 23, gage height, 9.65 ft; maximum gage height,
11.24 f£t, Mar. 13, backwater from ice; minimum daily, 174 £t9/s, Oct. 8.

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Shifting-control method used Oct. 1-15, June 13-22, 24-30; stage-discharge
relation affected by ice Dec. 7 to Mar. 15.)

3.5 172 6.0 1,430
4.0 286 7.0 2,270
4.5 470 9.0 4,330
5.0 752

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

DAY oCT NOV DEC JAN FEB MAR AFR MAY JUN JuL AUG SEP
1 188 435 287 210 270 270 463 418 529 783 434 352
2 195 621 219 210 270 270 443 407 478 801 421 530
3 191 594 478 220 230 220 454 388 514 729 540 566
4 187 345 506 230 230 220 573 440 564 662 273 495
5 193 441 321 250 320 330 515 224 523 592 427 432
6 198 560 304 250 260 270 558 328 482 575 553 646
7 181 432 290 240 260 260 356 376 483 384 401 1040
8 174 465 270 240 280 290 410 321 574 498 346 961
9 219 453 230 270 290 290 475 357 360 615 349 1220
10 240 425 220 250 220 250 411 728 406 483 372 1170
11 235 267 280 270 220 500 462 1100 444 487 245 1150
12 207 364 230 260 340 2000 452 1450 590 448 277 907
13 208 485 240 230 290 4000 458 1260 1440 517 354 815
14 198 357 240 230 280 3200 247 1300 1670 244 374 1290
15 193 359 230 290 260 3400 377 1240 2400 384 368 1890
16 306 367 220 260 280 3340 446 1780 3110 481 427 1780
17 269 356 220 270 220 2960 365 1870 3400 473 481 1860
18 265 337 250 280 220 2210 361 1590 2760 493 263 1750
19 315 297 240 300 280 1740 379 1600 2140 494 623 1730
20 310 275 230 250 260 1420 394 2120 1710 519 783 1590
21 209 319 220 260 260 1170 325 1680 1490 248 887 1360
22 231 328 220 300 260 986 385 1640 1800 350 772 1190
23 396 280 210 270 290 862 451 1380 4140 486 619 1050
24 297 393 200 290 220 686 407 1270 2630 379 720 1060
25 259 226 220 300 230 645 404 1090 2000 469 274 951
26 301 219 210 300 290 566 397 940 1720 397 561 845
27 277 367 210 270 270 564 463 815 1560 509 650 783
28 218 337 200 260 260 565 305 805 1180 248 804 817
29 212 346 190 310 - 531 433 713 1080 567 785 429
30 442 295 190 300 - 569 534 657 984 760 928 667
31 440 - 200 270 - 497 - 570 -—- 657 758 -
TOTAL 7754 11345 7775 8140 7360 35081 12703 30857 43161 15732 16069 31326
MEAN 250 378 251 263 263 1132 423 995 1439 507 518 1044
MAX 442 621 506 310 340 4000 573 2120 4140 801 928 1890
MIN 174 219 190 210 220 220 247 224 360 244 245 352
CFSM .26 .39 .26 .27 .27 1.17 Lb4 1.03 1.49 .53 .54 1.08
IN. .30 LA .30 .31 .28 1.35 .49 1.19 1.66 .61 .62 1.21
WIR YR 1990 TOTAL 227303 MEAN 623 MAX 4140 MIN 174 CFSM .64 IN. 8.75



STREAMS TRIBUTARY TO LAKE MICHIGAN 101
04071775 OCONTO RIVER AT MOUTH AT OCONTO, WI

LOCATION,-~Lat 44°53'42", long 87°49'00", in SE 1/4 SE 1/4 sec.17, T.28 N., R.22 E., Oconto County, Hydrologic
Unit 04030103, at mouth at Oconto.

DRAINAGE AREA.--982 mi2.

WATER~DISCHARGE RECORDS

PERIOD OF RECORD.-~-October 1988 to April 1990 (discontinued).

GAGE. -~None.

REMARKS, -~Estimated daily discharges: Oct. 1, 1988 to Apr. 30, 1990. Daily discharges were estimated by
multiplying daily discharges from Oconto River near Oconto, 04071765, by the drainage area ratio between
the two sites of 1.017. Records poor.

EXTREMES FOR CURRENT PERIOD.--

WATER YEAR 1989: Maximum daily discharge, 4,680 fts/s, Mar. Zg; minimum daily discharge, 190 fta/s, Sept. 30.
OCTOBER 1989 TO APRIL 1990: Maximum daily discharge, 4,070 ftv/s, Mar. 13; minimum daily discharge, 177 ft9/s,

Oct. 8.
DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989
MEAN VALUES

DAY OCT Nov DEC JAN FEB MAR AFR MAY JUN JuL AUG SEP
1 214 403 563 356 336 264 1830 641 1520 220 304 234
2 254 351 460 407 315 254 1660 550 1530 202 322 215
3 305 335 281 336 376 285 1740 562 1470 345 309 214
4 264 419 575 356 244 214 1250 573 1480 285 266 230
5 214 299 562 315 254 214 1190 639 1320 279 218 246
6 224 534 528 356 346 264 1170 380 1080 260 207 231
? 264 613 480 244 315 285 1160 656 961 283 214 236
8 203 703 376 356 356 285 1130 678 751 212 219 242
9 203 654 376 407 336 264 1100 579 719 206 242 225
10 275 606 254 336 264 264 1040 525 620 270 231 215
11 214 592 234 336 234 214 946 530 730 253 234 362
12 203 400 285 305 264 224 810 626 823 238 217 288
13 203 499 285 376 295 386 856 251 799 246 215 258
14 224 588 417 244 264 407 799 412 684 244 250 243
15 203 527 325 254 275 570 780 512 718 216 296 255
16 203 638 325 397 295 478 716 438 881 233 379 217
17 295 703 234 336 285 529 637 438 702 295 369 215
18 254 715 305 305 224 254 754 430 784 259 407 252
19 244 713 407 315 224 346 686 559 716 376 227 232
20 265 702 356 386 366 427 765 242 529 357 212 231
21 307 704 356 224 285 356 705 370 458 407 284 219
22 231 615 356 234 254 356 670 468 483 221 263 221
23 227 593 590 397 254 356 669 440 580 214 271 206
24 415 563 356 346 285 447 695 370 229 338 242 204
25 349 538 508 346 214 712 622 582 376 248 267 203
26 464 413 458 325 214 3050 598 727 517 229 216 194
27 h44 530 447 366 275 4270 588 836 408 246 214 191
28 450 682 346 224 264 4680 657 926 343 250 359 198
29 226 670 346 264 —— 3660 460 916 347 211 276 203
30 333 664 407 397 - 2960 606 897 502 232 241 190
31 hbh - 254 356 - 2160 - 1730 - 320 250 -—-
TOTAL 8618 16966 12052 10202 7913 29435 27289 18483 23060 8195 8221 6870
MEAN 278 566 389 329 283 950 910 596 769 264 265 229
MAX hé64 715 590 407 376 4680 1830 1730 1530 407 407 362
MIN 203 299 234 224 214 214 460 242 229 202 207 190
CFsM .28 .58 .40 .34 .29 .97 .93 .61 .78 27 .27 .23
IN. .33 .64 .h6 .39 .30 1.12 1.03 .70 .87 .31 .31 .26

WIR YR 1989 TOTAL 177304 MEAN 486 MAX 4680 MIN 190 CFSM .49 1IN. 6.72



102 STREAMS TRIBUTARY TO LAKE MICHIGAN
04071775 OCONTO RIVER AT MOUTH AT OCONTO, WI--CONTINUED

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

DAY oCT Nov DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP
1 191 442 292 214 275 275 471 --- -—- -—— -—- ---
2 198 632 223 214 275 275 451 --- --- -—- -—- -—-
3 194 604 486 224 234 224 462 -—- --- -—- --- ---
4 190 351 515 234 234 224 583 - --- -—- —-- -—-
5 196 448 326 254 325 336 524 --- --- --- --- -—--
6 201 570 309 254 264 275 567 --- -—- - - ---
7 184 439 295 244 264 264 362 -— -—- --- -—- -——-
8 177 473 275 244 285 295 417 --- --- --- --- ---
9 223 461 234 275 295 295 483 --- - --- --- ---
10 244 432 224 254 224 254 418 --- --- -— -—- ---
11 239 272 285 275 224 508 470 --- --- --- --- ---
12 211 370 234 264 346 2030 460 --- -—- -—- --- ---
13 212 493 244 234 295 4070 466 -—- ——— -— - -
14 201 363 244 234 285 3250 251 - -— - - -—-
15 196 365 234 295 264 3460 383 - -—- - - ---
16 3 373 224 264 285 3400 454 - - -~ - -—-
17 274 362 224 275 224 3010 371 --- -— -—
18 270 343 254 285 224 2250 367 - -— -—-
19 320 302 244 305 285 1770 385 -—- -—
20 315 280 234 254 264 1440 401 - - - S ——
21 213 324 224 264 264 1190 331 -—- - -—— - -
22 235 334 224 305 264 1000 392 - -— -—- -— ---
23 403 285 214 275 295 877 459 - --- -— -— ---
24 302 400 203 295 224 698 414 - —-— - - -—-
25 263 230 224 305 234 656 411 —-—- —-— -— - -—-
26 306 223 214 305 295 576 404 -— - -— -—- -—--
27 282 373 214 275 275 574 471 - -—- -— -—- -—--
28 222 343 203 264 264 575 310 -— - —— -—- -
29 216 352 193 315 -—- 540 440 - -— - - -——
30 450 300 193 305 -—- 579 543 -— - -— -—-- —
31 447 -——- 203 275 - 505 - - - - - -—-
TOTAL 7886 11539 7909 8279 7486 35675 12921 —-— -— -— -—- -—
MEAN 254 385 255 267 267 1151 431 --- --- -—- -—- —-—
MAX 450 632 515 315 346 4070 583 --- --- - -— —-——-
MIN 177 223 193 214 224 224 251 --- --- -—- -— -—-
CFSM .26 .39 .26 .27 .27 1.17 RY --- --- --- -—- ---
IN. .30 N .30 .31 .28 1.35 .49 -— - -— -—- -—-

CAL YR 1989 TOTAL 167002 MEAN 458 MAX 4680 MIN 177 CFSM .47 1IN. 6.33



STREAMS TRIBUTARY TO LAKE MICHIGAN

04071775 OCONTO RIVER AT MOUTH AT OCONTO, WI--CONTINUED

PERIOD OF DAILY RECORD.--

WATER-QUALITY RECORDS
PERIOD OF RECORD.--June 1988 to April 1990 (discontinued).

SUSPENDED-SEDIMENT DISCHARGE: October 1988 to April 1990 (discontinued).

INSTRUMENTATION.--Single-vertical sampler on downstream side of Collins Avenue bridge.

~-Recoxrds fair. Su:rl:ended-sediment. discharge computed using discharges from Oconto River near Oconto,

etween the two sites of 1.017.
were composite samples of water pumped from multiple fixed points in the stream cross section.
sediment samales collected at a single vertical at the mid-point of the stream cross section.
y Wisconsin State Laboratory of Hygiene.

REMARKS .
04071765, multiplied by

analyses b

COOPERATION.--Local observer.

EXTREMES OUTSIDE PERIOD OF DAILY RECORD.--

SUSPENDED-SEDIMENT CONCENTRATION:

Aug. 28, and Sept. 8, 9, 26, 1988

EXTREMES FOR CURRENT PERIOD.--
WATER YEAR 1989:
SUSPENDED-SEDIMENT CONCENTRATIONS:

.

OCTOBER 1989 TO APRIL 1990:
SUSPENDED-SEDIMENT CONCENTRATIONS:
and Feb

e drainage area ratio

Suspended-~
Chemical

103

Samples for chemical analysis

Maximum observer, 39 mg/L, Aug. 16, 1988; minimum observed, 2 mg/L, July 16,

Maximum observed, 67 mg/L, May 31; minimum observed, 0 mg/L, on several

days.
S!zJSPENDED-SEDIHENT DISCHARGE: Maximum daily, 466 tons, Mar. 28; minimum daily, 0.20 ton, Dec. 11 and Sept.

% Maximum observed, 127 mg/L, Mar. 17; minimum observed, 0 mg/L, Jan. 10
SUSPENDED-SEDIMENT DISCHARGE: Maximum daily, 1,270 tons, Mar. 16; minimum daily, 0.23 ton, Feb. 4.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988

DATE

TIME

1010

SEDI-
MENT,
SuUs-
PENDED
(MG/L)
(80154)

[y

oy
AN PO WWULNOO

bbb gt
SOUEEL BOVNOCRONM

DATE

TIME

(MG/L)
(80154)

ot
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DATE

OCT 1988

STREAMS TRIBUTARY TO LAKE MICHIGAN

04071775 OCONTO RIVER AT MOUTH AT OCONTO, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989

TIME

1430

1510
1420

DIS-
CHARGE,
IN
CUBIC
FEET
PER
SECOND
(00060)

214
264
264
275
224
295
307
415

525

SEDI-
MENT,
Sus-
PENDED
(MG/L)
(80154)

WHRWWW ONUV D2RENWOGUONHWONGO HWHEHWNEHEENN

@WUR LA NLWUN

DATE

MAY 1989

TIME

1250

DIS-
CHARGE,
IN

CUBIC
FEET
PER

SECOND

(00060}

251
438
468

SEDI-
MENT,
SuUs-
PENDED
(MG/L)

(80154)
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DATE

OCT 1989

oo

STREAMS TRIBUTARY TO LAKE MICHIGAN
04071775 OCONTO RIVER AT MOUTH AT OCONTO, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

TIME

1025
1530

DIS-
CHARGE
IN

CUBIC
FEET

SEDI-
MENT,
SUS-
PENDED

PER
SECOND  (MG/L)

(00060

) (80154)

WNNWUE RN FRWWNWNN NWHENNNDNDNSW WWWUILNNWL

DATE

JAN 1990

TIME

SECOND
(00060)

WATER-QUALITY DATA, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988

TIME

1630
1500
0818
1325
1325

1530

SPE-
CIFIC
CON-
DUCT~
ANCE
(Us/cM)
(00095)

330
323
327
326
313

307

PH TEMPER-
(STAND-  ATURE
ARD WATER
UNITS) (DEG C)
(00400) (00010)

@ o ™ wo®
N & W UL

25.5
28.0
20.0
25.0
27.5

20.0

TRANS-
PAR-
ENCY

(SECCHI

DISK)

(M)
(00078)
0.80
0.70
1.00
1.20
0.80
1.60

)
(00300) (

SEDI-
MENT,
Sus-
PENDED
(MG/L)
(80154)

&
VNOAWERW NOWWNUNWON HRNNDWW

-
2N
E )

rpwrsOOAON PO

MAGNE-

HARD-  CALCIUM SIUM,
TOTAL TOTAL
RECOV-  RECOV-
ERABLE  ERABLE

NESS
TOTAL
(MG/L
AS
CACO3)
00900)

150
180
190
160
140

150

(MG/L (MG/L
AS CA) AS MG)
(00916) (00927)
35 16
39 20
48 17.
33 18
31 16
31 17



DATE

OCT 1988

oo

8...
1989

13...

0
JAN

STREAMS TRIBUTARY TO LAKE MICHIGAN
04071775 OCONTO RIVER AT MOUTH AT OCONTO, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988

DATE

JUN 1988
14...
22...
30...
18...

UG
16...

14. ..

ALKA-
LINITY
WAT WH
TOT FET

LAB
MG/L AS
CACO3
(00417)
148
146
148
146

136

(MG/L
AS N)
(00625)

0.60
0.80
0.50

CHLO-
RIDE,
DIS-
SOLVED
(MG/L
AS CL)
(00940)

12
11
11
12
10

11

AS P)
(00665)

0.060
0.210
0.050
0.040
0.060

0.030

WATER-QUALITY DATA,

DIS-
CHARGE,
IN
CUBIC
FEET

TIME PER

SECOND
(00060)

1550
1200
1500
0900
1545
0830

1500
1715

1045
0815

1510
1655

203
703
346
856
525
961

279
279

322
241

194
194

(00355
317
321
326
243
310
273

286
291

306
318

316
314

(00400)
8.6
8.3
7.7
7.8
8.3
7.5

P Om® O
NN N 0w

* SAMPLES WITH SAME DATES ARE REPLICATES.

SILICA,
DIS-
SOLVED
(MG/L

AS

SI02)
€00955)

WM 0 N N

9
7
3
.7
0
.6

PHOS-
PHORUS

RESIDUE
TOTAL
AT 105
DEG. C,

SuUs-

PENDED

(MG/L)
(00530)

11
417
6

8
13
6

ORTHO, CARBON,

DIS-
SOLVED
(MG/L
AS P)
(00671)

0.006
0.004
0.002

ORGANIC

TOTAL
(MG/L

AS C)
(00680)

SOLIDS,
RESIDUE
AT 105
. oy
TOTAL
(MG/L)
(00500)

220
790
210

214

RESIDUE
VOLA-

TOTAL
(UG/L)
(32210)

34,0
52.0
16.0
23.0
33.0

9.00

NITRO-

GEN,
NO2+NO3
DIS-

0.040
<0.020
0.030

SEDI-
MENT,
SUS-
PENDED
(MG/L)
(80154)

WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989

TEMPER-
ATURE
WATER

(DEG C)

(00010)

8.5
3.5
0.0
3.0
11.5
17.5

28.0
27.5

25.0
21.5

14,0
14.0

TRANS-
PAR-

ENCY
(SECCHI
DISK)
(M)
(00078)

2.00
1.40
1.50
1.40
0.70

0.80
0.80

1.40
1.50

1.80
1.50

(003665
12.5
12.8
13.5
11.7
11.6

HARD-
NESS
TOTAL
(MG/L
AS
CACO3)
(00900)
160
160
160
120
160
130

140
140

150
130

140
140

CALCIUM
TOTAL
RECOV-
ERABLE
(MG/L
AS CA)

(00916)

34
36
38
28
37
32

33
32

32
28

30
30

HAN
.062 MM
(70331)

96
83
100

67

MAGNE-
SIUM,
TOTAL
RECOV-
ERABLE
(MG/L
AS MG)
(00927)

17

17

17

13

16

12

15
14

16
15

16
16

ALKA-
LINITY
WAT WH
TOT FET

LAB
MG/L AS

CACO3

(00417)
148

149

157

98

136

113

137
138

142
144

149
148

CHLO-
RIDE,

DIS-

SOLVED
(MG/L
AS CL)
(00940)

8.8
7.6
8.5

6.3
8.1



SILICA,
DIS-
SOLVED
(MG/L
DATE AS
S102)
(00955)
OCT 1988
12... 6.0
NOV
08... 7.8
JAN 1989
25. 12
13... 7.3
MAY
10... 4.2
07.. 8.2
JUL
05... 6.5
05... 6.5
AUG
02... 6.5
30... 6.9
SEP
26... 4.0
26... 4.0
DATE TIME
OCT 1989
24... 1330
NOV
28... 1115
JAN 1990
10... 1610
FEB
07... 0910
MAR
08... 1410
20... 1235
30... 1135
AFR
25... 0900
SILICA,
DIS-
SOLVED
(MG/L
DATE AS
SI102)
(00955)
OCT 1989
24, ., 5.1
NOV
28... 8.0
JAN 1990
[ 12
FEB
07... 12
MAR
08... 12
20... 6.2
30... 7.6
AFR
25... 2.0

STREAMS TRIBUTARY TO LAKE MICHIGAN
04071775 OCONTO RIVER AT MOUTH AT OCONTO, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989

RESIDUE
TOTAL
AT 105
DEG. C,

(00530)

S N NN

NN &S o N

RESIDUE
VOLA-
TILE,
SUS-

PENDED
(MG/L)

(00535)

NITRO-
GEN,
NO2+NO3
DIS-
SOLVED
(MG/L
AS N)
(00631)
<0.020
0.200
0.390
0.420
0.110
0.150

0.020
0.040

0.030
<0.020

<0.020
<0.020

WATER-QUALITY DATA,

DIS-
CHARGE,
IN
CUBIC
FEET
PER
SECOND
(00060)

302
343
254
264

295
1440
579

411

RESIDUE
TOTAL
AT 105
DEG. C,
SUS-
PENDED
(MG/L)
(00530)

vos N N O W

SPE-
CIFIC
CON-
DUCT-
ANCE
(Us/cM)
(00095)

320
316
345
345
345
196
283
332

RESIDUE
VOLA-
TILE,
SUS-

PENDED
(MG/L)

(00535)

3
3
2
2
3
6
5
6

PH

(STAND~

ARD
UNITS)
(00400)
8.4
7.9
7.8
7.7
7.7
7.7
7.8
8.0

NITRO-
GEN,
NO2+NO3
DIS-
SOLVED
(MG/L
AS N)
(00631)
<0.020
0.400
0.3%90
0.410
0.440
0.880
0.570

0.120

NITRO-

(00608)

<0.020
.020
.100
.070
.040

A
(=

.070

.020
.060

.030
.040

.020
.030

A A
00 OO0 OO © O © ©

NITRO-
GEN, AM-
MONIA +
ORGANIC

TOTAL

(MGéL

AS N)
(00625)

0.30
0.40
0.30
0.70
0.80
1.2

0.80
0.80

0.50
0.40

0.40
0.40

PHOS-
PHORUS
TOTAL
(MGéL

AS P)
(00665)

<0.020
0.030
<0.020
0.040
0.040
0.060

0.060
0.060

0.040
0.030

<0.020
<0.020

PHOS-
PHORUS

ORTHO,

DIS-
SOLVED
(MGéL

AS P)
(00671)

0.004
0.003
0.007
0.010
0.008
0.009

0.004
0.004

0.012
0.003

0.003
0.003

CARBON,
ORGANIC
TOTAL
(MGéL

AS C)
(00680)

4.7
5.8
4.3
9.3
9.1

WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

TEMPER-
ATURE
WATER
(DEG C)
(00010)
9.5
0.5
0.0
0.0
0.0

2.0
5.5

)
(00608)

.020
.030
.150
.150
. 140

.160
.130

o OO0 © © ©

.150

TRANS-
PAR-
ENCY

(SECCHI

DISK)

(M)
(00078)

1.90
1.50
1.50
2.10
1.40
1.10

NITRO-
GEN, AM-
MONIA +
ORGANIC

TOTAL

(MG/L

AS N)

(00625)
.30
.40
.40
.50
.40

.3
.80

oHO ©O O ©O o

0.89

OXYGEN,
DIS-

SOLVED
(MG/L)
(00300)
11.9
14,2
11.2
11.3
12.2
13.4
11.5

6.9

PHOS-
PHORUS
TOTAL
(MG/L
AS P)
(00665)

0.020
<0.020

<0.020
<0.020

HARD-
NESS
TOTAL
(MG/L
AS
CACO03)
(00900)
170
170
170

180

110
140

190

(00671)

0.004
0.006
0.003
0.007

CALCIUM
TOTAL
RECOV-
ERABLE
(MG/L
AS CA)

(00916)

37
37
39
42
40
24
31
43

CARBON,
ORGANIC
TOTAL
(MG/L
As C)
(00680)

6.3
7.0
3.4
4.3
3.5
16
14

9.9

CARBON,
ORGANIC
DIS-
SOLVED
(MG/L
AS C)
(00681)

4.3
5.3
4.0
8.7
8.5
25

MAGNE-
SIUM,
TOTAL
RECOV-
ERABLE
(MG/L
AS MG)
(00927)

19
18
18
19
19
11
14
19

CARBON,
ORGANIC
DIS-
SOLVED
(MG/L
AS C)
(00681)

5.3
5.5
2.9
3.8
2.6
14
12
8.2

TOTAL
(UG/L)
(32210)

.00

.00

3
5
3.00
3.00
6.00
5.00

14.0
16.0

10.0
4.00

2.00
1.00

LAB
MG/L AS
CACO3
(00417)
156
155
171

166

(UG/L)

(32210)
3.00
4.00
2.00
3.00
3.00
4.00
4.00

16.0

107

SEDI-
MENT,
Sus-
PENDED
(MG/L)
(80154)

55
8

CHLO-
RIDE,
DIS-
SOLVED
(MG/L
AS CL)
(00940)
7.7
7.8

10

N vuv v
®m OV O

SEDI-
MENT,
SUS-
PENDED
(MG/L)
(80154)



SEP

MAR AFPR MAY

MEAN VALUES

STREAMS TRIBUTARY TO LAKE MICHIGAN
FEB

04071775 OCONTO RIVER AT MOUTH AT OCONTO, WI--CONTINUED
SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989
DEC

108
DAY

~ oo ~mINm oI m [ Be 1L v [N [ ] L] [ R
MO VOMHHMH ONONY DNONT OrRINMAN NMVOMmI ™ 7 I T T I B [ ] [ e ter e tee
“ e e e s e s e v e e s » . . . . P . . 11 . (7] [ I ] | I T | LI T R | e rera e [ I I I I )
N AN AN el oo - o
~ -
FHEIOANN OMOHN NNMMO NI RTITO0 INVOOHN ™ B [ [ e [ [ B A |
..... 3 . soe e e s e : e s e e e . =S B B B Voo Ve frera [ [ A
TNINITIM NNEHNN NHHes NNNONN NNNNEN Ao NNInm M <« 11 [ I | [ I | [ I} terae L I I |
3
DINNTT TOITMN ONHAT NOVOMN CVARN RVO-NN © U m “""““ ““ “"""“ “""“" "“ “““""“
......................... . e e .
NANTON ANOMT FNORIN OANNITT TNNITH NANNNm w [} [ [ [ | (] [ B B
) m
=
O NVURNRNN ONWVWOO L s} N [ T A | [ LI I | [ ! [ I |
..... - . e . %] [N [ [ [ ] ] e
NWVWOMN OAOWVIN NORANT ONINGO RROMIN RNNITOI O ©n [ [ [ ] [ 1 [ I A |
VORVIN MO Hreded e vl
- - ~ o
[ 2]
S
VOWVHO OO NOHNO MNTOMm N 0 o |- N T B | [ B ] ' [
............... . . - m [ ] [ ey [ ' Ve
QORI MNINRO OCOVNMM MMMIN MNVY-Y ~RANOMHY ™ [ [ | [ I IR IR} i [ I I I}
= - HNNMmTN T m
N o
o
=
~O N~ on-HANN 52575" o w m oo WO =HMRWOe ORNTOIN —HOITOON 61655"
e e e e e e e e D T e T
CMNOW =HMONRT MIOVOND M- ORNNOO COINITINIT O MOOMH ONNITIM TIINT NOMMM MOTIM TOITONI
ORPNINT TN e - N e
0
[72]
g5
NAEHANY 0OVTOO0 IO ™~ T - TM 2]
.......... .. < MO—O~N OIS DOV WO NN
HEAN A ArAAN OOVNMO VANNON TITINRY NOV-HOYIN O < 4= >E I R
- AN - HROVITOM O Nt A ANHNIN AT IO QOONT NRNAMN 0ONVINN
HONTONH N~ o MINOMOM ~RHOMN O
- ~ NNITN NOMed
>t - e
m
HORNOM ON WO TN T @~ 111 © ~N mn ON M [
NROINY DO ROOOO HHOAN MAMLA 266"”” (] M m HOMNY SINARHO ITNNRH OTOVOMM HOOSTT 791“""
......................... .. e . .. .. .
- - - e - EHEeE e m o - HeeArH AN NTONN NN NN o
nll\
8
HOOM® <THINNT NHHIO VOINRD TONINY NIT-HOBMm m M oon [
TIIIM TOIINT ITITINMM NIIITIN MOOVININ NOVOITIORKN O & S VOOXMN OOVNOVM NVOMO OTVWVO COoOVLVIN mMHOoONNAN
............................... . i . ' .. P . . .
“ ﬁ N MmN HredrrHed ANNNN SN Sl
=1
72}
Mered OV ONOOI NWVWORM OOOOOR 1N 5] Q W ONVINT INMOO-HM
TOROWN OTOMA ANANMN MANMM MOMOUMN TITMOMIN O [G] m.. WHNMT TNWVINM NEHONW INWVRANRN INROWVIN FTVOONIN
WINATAN — m HEANNH Hedrtedd el He e
m O
- (]
. 7]
o =
[} [=]
W oN O [ ] W © o ]
NIONIN RARSEIN OOVNAM INNHHEN VOO 55529“ o < M e NANO—HT ORHIN TOWVWOO ORVININ VNN 39969“
..... .. . . . . . .. .. . e e o s AR e e e e e s s e PP .
HOOARNRM NHNMT RROYINT ONNNH SNTO0 M & m TNNMIT NEOONN SANNHA A e NN
- K -
O a
=
0V ITTOIM oM ~o omm [ 0 N~ m
MINHD OONVOVD RROOH ITORMNE NOONRND SHROVOON O o m NONRNHO O CONSTO ROINWUM INROOD OWHNOW
......................................... . " « e oo s s . . . ..
el e drd AN el MmN o ” ey . NN ONNNN AHOON ONNNT S
<
-
HAMIIN VOROOO HANMIIN WROVOO HNMIIN VNOONO- M O oHNMITN OR0OO HNOTIN VROOO ANMIIN ONONO
- HeHe SN QNN NN, m m - e A AN A NN N NNNOm

162.0

50.07 5561.55

50.16

37.24
TOTAL 4134.79
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04071858 PENSAUKEE RIVER NEAR PENSAUKEE, WI
LOCATION.--Lat 44°49'08", long 87°57'12", in NW 1/4 NE 1/4 sec.16, T.27 N., R.21 E., Oconto County, Hydrologic
Unit 04030103, on right bank 300 ft downstream from bridge on town road, 2.8 mi downstream from Brookside
Creek, 2.6 mi west of Pensaukee, 3.5 mi upstream from mouth.
DRAINAGE AREA.--134 mi2,
PERIOD OF RECORD.--October 1972 to current year.
REVISED RECORD.--WDR WI-80-1: Drainage area.

GAGE.--Water-stage recorder and crest-stage gage. Datum of gage is 583.69 ft above National Geodetic Vertical
Datum of 1929 (Wisconsin Department of Transportation bench mark).

REMARKS . --Estimated daily discharges:
affected period, which is poor.

AVERAGE DISCBARGE,--18 years, 89.0 ft3/s, 9.02 in/yr.

Ice period listed in rating table below. Records good except for ice-

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,310 ft3/s, May 31, 1979, gage height, 13.58 ft; minimum
discharge, 0.44 ft°/s, Sept. 13, 1987 and Sept. 22, 1989.

EXTREMES FOR CURRENT YEAR.--Peak discharges greater than base discharge of 800 £ft3/s and maximum (*):

109

DATE TIME DISC GE GAGE HEIGHT DATE TIME DISC] E GAGE HEIGHT
(f£°/s) (ft) (ft°/s) (ft)
Mar, 13 1900 (a)*2,100 *11.88 June 23 1800 1,330 8.20
(a) Ice jam.
Minimum discharge, 1.0 £t3/s, Oct. 1 and 28.
RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Shifting-control method used Oct. 1 to Nov. 17; stage-discharge relation
affected by ice Nov. 18 to Mar. 14.)
2.1 1.0 2.5 29 6.0 610
2.2 3.5 3.0 84 7.0 910
2.3 9.0 4.0 210 9.0 1,650
5.0 390 11.0 2,650
DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES
DAY OoCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 1.6 65 12 2.7 5.4 7.0 43 21 29 67 42 11
2 1.7 57 10 3.2 5.4 8.2 54 19 27 54 39 14
3 2.0 58 6.6 3.4 5.4 8.8 61 18 4Ly 44 26 17
4 2.6 58 5.6 3.3 5.4 8.0 59 15 59 38 28 18
5 2.8 59 4.5 3.2 5.8 7.4 55 16 53 31 46 19
6 4.6 54 4.8 3.2 6.0 7.0 50 13 45 26 75 52
7 6.6 51 4.0 3.3 6.2 7.0 45 12 36 21 70 102
8 14 50 3.5 3.7 6.6 8.0 41 11 28 23 45 92
9 24 47 3.1 4.0 7.0 18 37 16 22 24 27 79
10 38 48 3.3 4.2 7.2 50 37 135 18 21 19 62
11 52 34 3.0 4.1 6.6 150 43 295 16 18 14 41
12 63 4.5 2.5 3.9 6.0 400 41 376 25 15 11 28
13 70 3.8 2.3 3.9 6.4 1700 36 310 77 14 10 20
14 56 5.0 2.1 4.3 6.0 1800 34 213 132 13 8.8 146
15 28 6.4 2.0 5.4 5.8 1300 35 210 99 12 8.4 389
16 42 8.3 1.9 7.4 5.8 577 31 420 70 12 7.9 358
17 71 6.1 1.8 8.6 5.8 347 33 667 85 34 7.9 230
18 61 7.0 1.7 9.0 5.8 235 28 398 88 68 8.8 144
19 54 9.0 1.7 7.4 6.0 167 27 255 62 52 58 124
20 48 11 1.7 7.0 6.4 134 26 518 52 33 69 110
21 13 9.0 1.7 6.6 6.6 119 32 551 41 24 57 92
22 29 7.4 1.7 6.4 7.0 110 34 328 137 19 38 75
23 6.9 6.0 1.8 6.6 6.6 100 35 206 1150 18 26 61
24 6.5 5.2 2.0 7.2 6.4 83 36 152 967 19 20 50
25 13 6.0 2.3 7.0 6.0 70 37 124 473 16 18 40
26 14 8.0 2.7 6.2 6.0 63 42 103 249 14 23 31
27 2.0 10 2.6 6.0 6.2 58 37 85 169 12 23 25
28 1.4 11 2.4 6.2 6.4 51 31 70 126 16 20 22
29 19 9.0 2.3 6.4 -—- 47 27 57 105 52 16 17
30 41 10 2.3 6.4 -— 47 24 46 85 82 11 21
31 57 —-— 2.4 a6.0 --- 45 -—- 37 ——- 51 8.9 bl
TOTAL  845.7 723.7 102.3 166.2 172.2  7732.% 1151 5697 4569 943 881.7 2490
MEAN 27.3 24,1 3.30 5.36 6.15 249 38.4 184 152 30.4 28.4 83.0
MAX 71 65 12 9.0 7.2 1800 61 667 1150 82 75 389
MIN 1.4 3.8 1.7 2.7 5.4 7.0 24 11 16 12 7.9 11
CFSM .20 .18 .02 .04 .05 1.86 .29 1.37 1.14 .23 .21 .62
IN. .23 .20 .03 .05 .05 2.15 .32 1.58 1.27 .26 .24 .69
CAL YR 1989 TOTAL 16854,39 MEAN 46.2 MAX 2200 MIN .52 CFsSM .34 1IN, 4.68
WIR YR 1990 TOTAL 25474.2 MEAN 69.8 MAX 1800 MIN 1.4 CFsM .52 IN. 7.07



110 STREAMS TRIBUTARY TC LAKE MICHIGAN
04072150 DUCK CREEK NEAR HOWARD, WI

LOCATION.--Lat 44°32'01", long 88°07'46", in SW 1/4 sec.19, T.24 N., R.20 E., Brown County, Hydrologic Unit
04030103, at County Highway FF near Howard and about 1 mi upstream from mouth.

DRAINAGE AREA.--108 miZ.
WATER-DISCHARGE RECORDS
PERIOD OF RECORD.-~May 1988 to current year.
REVISED RECORD.-~-WDR WI-80-1: Drainage area.
GAGE.--Continuous water-stage recorder since April 1988. Elevation of gage is 615 ft from topographic map.

REMARKS . --Estimated daily discharges: Apr. 5-9, May 25-30, and ice-affected periods, Nov. 21-24 and Nov. 30 to
Mar. 14. Records fair except for estimated daily discharges, which are poor.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,520 £t3/s, June 23, 1990, gage height, 21.0 ft, estimated
from flood marks, based on rating curve extended above 1,500 ftY/s on basis of contracted-opening measurement
of peak flow; minimum, no flow many days during period of record.

EXTREMES FOR CURRENT YEAR,--Maximum discharge, 4,520 ft3/s, June 23, gage height, 21.0 ft, estimated from flood
marks; minimum, 0.0 fta/s. during the period Oct. 1-15 and Dec. 17-25.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN

VALUES
DAY oCcT Nov DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP
1 .00 2.3 2.5 .10 .10 1.4 12 4.4 8.1 47 8.1 5.4
2 .00 1.8 2.3 .10 .10 1.6 14 3.9 13 30 6.2 4.5
3 .00 1.4 2.0 .10 .10 1.7 15 3.3 33 19 5.5 4.0
4 .00 2.0 1.8 .10 10 1.6 16 3.0 61 13 5.7 3.6
5 .00 2.2 1.8 .10 15 1.5 14 2.7 37 10 5.3 3.0
6 .00 2.3 1.7 .10 .25 1.4 13 2.3 21 8.7 5.1 17
7 .00 2.3 1.4 .10 .40 1.4 12 2.4 13 8.7 4.5 39
8 .00 2.3 1.1 .10 .54 1.5 11 2.3 10 8.7 3.8 11
9 .00 2.1 .90 .12 .60 4.0 10 3.1 8.7 7.4 3.2 14
10 .00 2.2 .70 .15 56 15 9.9 12 7.3 5.1 2.8 10
11 .00 2.5 50 17 .52 200 10 104 6.0 4.7 2.4 8.5
12 .00 2.5 35 14 .50 1200 11 232 8.3 4.9 2.3 7.2
13 .00 2.2 25 10 .54 1100 11 210 152 4.2 2.1 6.1
14 .00 1.7 .18 .10 .60 1200 9.7 121 488 3.5 2.1 57
15 .00 1.6 .12 .10 .80 1280 9.2 100 299 3.8 2.0 244
16 72 1.6 .10 .10 1.0 491 8.6 148 131 3.6 2.0 218
17 8 1.3 .00 .10 1.0 259 8.4 407 173 4.8 2.0 123
18 1.0 1.2 .00 .10 1.0 139 7.8 300 349 4.8 2.1 76
19 73 1.1 .00 .10 1.1 91 7.5 168 195 4.0 7.1 56
20 70 1.0 .00 .10 1.1 68 7.6 349 108 4.1 90 48
21 .84 .98 .00 .10 1.2 56 7.7 518 65 3.3 59 38
22 1.0 .94 .00 .10 1.4 52 7.7 283 529 2.9 31 26
23 1.0 .90 .00 .10 1.3 48 7.3 148 3690 2.7 17 19
24 .82 .92 .00 .10 1.3 42 6.9 102 2220 2.5 12 14
25 .64 .93 .00 .10 1.2 33 6.4 54 1030 2.2 10 11
26 .56 .99 .10 .10 1.2 26 6.0 30 632 2.2 8.8 9.7
27 51 1 .10 .10 1.2 19 5.8 20 438 2.3 8.3 8.5
28 .47 3.8 .10 .10 1.3 15 5.6 15 208 4.1 8.5 7.9
29 .46 2.9 .10 .10 === 13 5.5 12 97 6.0 8.4 7.2
30 1.1 2.6 .10 .10 - 12 5.4 10 70 6.7 7.4 7.0
31 3.9 - .10 .10 - 12 === 8.9 - 16 6.4 -
TOTAL  16.25 54.16 18.30 3.28 21.16 6387.1 282.0 3379.3 11100.4 250.9 341.1  1103.6
MEAN .52 1.81 .59 .11 .76 206 9.40 109 370 8.09 11.0 36.8
MAX 3.9 3.8 2.5 .17 1.4 1280 16 518 3690 47 90 244
MIN .00 .90 .00 .10 .10 1.4 5.4 2.3 6.0 2.2 2.0 3.0
CFSM .00 .02 .01 .00 .01 1.91 .09 1.01 3.43 .07 .10 .34
IN. .01 .02 .01 .00 .01 2.20 .10 1.16 3.82 .09 .12 .38

CAL YR 1989 TOTAL 7872.57 MEAN 21.6 MAX 1400 MIN .00 CFSM .20 IN. 2.71
WIR YR 1990 TOTAL 22957.55 MEAN 62.9 MAX 3690 MIN .00 CFSM .58 1IN, 7.91



STREAMS TRIBUTARY TO LAKE MICHIGAN
04072150 DUCK CREEK NEAR HOWARD, WI--CONTINUED

WATER-QUALITY RECORDS
PERIOD OF RECORD.--October 1988 to current year.
INSTRUMENTATION. --Water-quality sampler since April 1988,

REMARKS . --Samples are point samples unless otherwise noted.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

HARD- MAGNE- POTAS-
NESS CALCIUM SIUM, SODIUM, SIUM,
OXYGEN, TOTAL DIS- DIS- DIS- DIS-~
DIS- (MG/L SOLVED SOLVED SOLVED SOLVED
DATE TIME SOLVED AS (MG/L (MG/L (MG/L (MG/L
(MG/L CACO3) AS CA) AS MG) AS NA) ASK)
(00300) (00900) (00915) (00925) (00930) (00935)
NOV 1989
*21... 1030 -- 400 92 41 36 6.6
FEB 1990
*21... 0930 -- 240 59 22 26 24
MAR
*29... 0940 --= 360 93 32 21 9.7
MAY
*08, .. 0900 -- 420 97 43 32 7.6
JUN
*13. 1315 -- 170 42 15 11 5.0
AUG
*10... 0915 7.2 -- == - -- -
SEP
*14. .. 1100 -- 180 46 16 12 7.2
SOLIDS,
ALKA- CHLO- FLUO- SILICA, SUM CF
LINITY SULFATE RIDE, RIDE, DIS- CONSTI-
LAB DIS- DIS- DIS- SOLVED TUENIS,
(MG/L SOLVED SOLVED SOLVED (MG/L DIS-
DATE AS (MG/L (MG/L (MG/L AS SOLVED
CACO3) AS S04) ASCL) ASF) SI02) (MG/L)
(90410) (00945) (00940) (00950) (00955) (70301)
NOV 1989
21... 290 95 67 0.20 6.2 518
FEB 1990
21... 177 49 53 0.20 8.0 351
MAR
29... 183 120 51 0.20 7.4 465
MAY
08... 235 170 65 <0.10 1.1 558
JUN
13... 127 37 22 0.30 5.4 218
AUG
10... 146 45 38 0.20 2.5 --
SEP
14 144 35 24 0.10 5.8 235

* COLLECTED BY EQUAL-WIDTH INCREMENT

(EWI) METHOD.

11



112

DATE

NOV 1989
*21...
FEB 1990
*21...

MAR
*12...
*14. ..

14...
*15...
15...
*15...
15...
*17...
17...
*18...
18...
*29...

STREAMS TRIBUTARY TO LAKE MICHIGAN
04072150 DUCK CREEK NEAR HOWARD, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

TIME

1030
0930
1400

1230

0630
0745
1315
1645
0130
0730
1930
0700
2030
1730
1900

0915
1100

DIS-
CHARGE,
IN
CUBIC
FEET
PER

SECOND
(00060)

DIS-
CHARGE,
INST.
CUBIC
FEET
PER

SECOND
(00061)

1.1

231

SPE-
CIFIC
CON-
DUCT-
ANCE
(US/CM)
(00095)

1010

PH
(STAND-
ARD
UNITS)
(00400)

INN B0 @R ENNNNNNSNY NN
@R OO TNNNNAARRVOBEE W

* COLLECTED BY EQUAL-WIDTH INCREMENT (EWI) METHOD.

TEMPER-
ATURE
WATER
(DEG C)
(00010)

AN WWWWNNMN = &

T
oo
v LK COOCOOODOOOOU ©O O

[ I I
[ I A

NITRO-  NITRO-

GEN, GEN,
NITRATE NITRITE
DIS- DIS-

SOLVED  SOLVED
(MG/L (MG/L

AS N) AS N)
(00618) (00613)

-- <0.010
-- <0.010
1.15 0.050
1.90 0.100
1.58 0.120
3.51 0.190
3.24 0.260
3.40 0.200
3.26 0.240
4.68 0.220
4.41 0.190
5.12 0.180
2.42 0.080
4.43 0.070
1.18 0.020
1.27 0.030
- 0.180

-- <0.010

2.98 0.120
5.09 0.110
7.82 0.180
7.35 0.250

-- 0.010
6.74 0.160
5.07 0.130
4.79 0.110
5.17 0.130
5.16 0.140
5.77 0.130
5.99 0.110
5.01 0.090
5.30 0.100
5.42 0.080
5.59 0.110
6.10 0.100
6.30 0.100
4,92 0.080

0.550 0.050
0.560 0.040
0.670 0.030

1.15 0.050
2.42 0.080
2.23 0.070
2.30 0.100
3.37 0.130
3.75 0.150
2.54 0.160
2.87 0.130
- <0.010

0.380 0.020

NITRO-
GEN,

NITRITE
DIS-

SOLVED
(MG/L

AS NO2)
(71856)

0.43



STREAMS TRIBUTARY TO LAKE MICHIGAN
04072150 DUCK CREEK NEAR HOWARD, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

NITRO- NITRO- NITRO- PHOS-

GEN, NITRO- GEN, NITRO- GEN,AM- PHOS-  PHORUS

NOZ+NO3 GEN, AMMONIA GEN, MONIA + PHOS-  PHORUS ORTHO,
DIS-  AMMONIA DIS- ORGANIC ORGANIC PHORUS DIS- DIS-

SOLVED  TOTAL SOLVED TOTAL TOTAL TOTAL SOLVED SOLVED
DATE (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L  (MG/L
AS N) AS N) AS N) AS N) AS N) AS P) AS P) ASP)

(00631) (00610) (00608) (00605) (00625) (00665) (00666) (00671)

NOV 1989
21... <0.100 0.020 0.040 0.88 0.90 0.070 0.050 0.030
FEB 1990
MA%I... <0.100 3.40 1.80 1.8 5.2 0.670 0.530 0.470
12... 1.20 1.70 1.70 3.7 5.4 0.630 0.470 0.440
14, .. 2.00 1.10 1.00 2.8 3.9 0.450 0.360 0.300
14. .. 1.70 1.30 1.30 3.8 5.1 0.600 0.420 0.370
15... 3.70 0.950 0.830 2.4 3.3 0.450 0.370 0.300
15... 3.50 0.940 0.940 3.2 4.1 0.780 0.310 0.400
15... 3.60 0.930 0.840 2.9 3.8 0.440 0.350 0.300
15... 3.50 1.00 0.900 3.9 4.9 0.300 0.300 0.310
17... 4.90 0.810 0.780 1.7 2.5 0.300 0.260 0.210
17... 4.60 0.620 0.620 3.7 4.3 0.190 0.160 0.130
18... 5.30 0.800 0.770 1.5 2.3 0.280 0.240 0.190
18... 2.50 0.350 0.350 1.4 1.8 0.170 0.130 0.100
AP§9... 4.50 0.370 0.390 1.2 1.6 0.120 0.120 0.090
09... 1.20 0.050 0.030 1.4 1.4 0.060 0.030 0.010
HAgg..' 1.30 0.060 0.050 1.2 1.3 0.060 0.030 0.010
08... <0.100 0.030 0.040 1.5 1.5 0.170 0.100 0.130
08... <0.100 0.040 0.020 1.6 1.6 0.180 0.090 0.020
11... 0.600 0.060 0.030 1.1 1.2 0.190 0.090 0.070
11... 0.500 0.190 0.170 1.8 2.0 0.260 0.130 0.110
12... 3.10 0.340 0.360 3.4 3.7 0.580 0.190 0.150
12... 5.20 0.260 0.230 2.9 3.2 0.540 0.240 0.200
13... 8.00 0.110 0.110 2.8 2.9 0.300 0.220 0.190
14... 7.60 0.070 0.070 1.9 2.0 0.260 0.160 0.130
15... <0.100 0.090 0.040 1.9 2.0 0,200 0.160 0.080
15... 6.90 0.090 0.090 2.0 2.1 0.220 0.150 0.140
16... 5.20 0.140 0.110 1.7 1.8 0.240 0.150 0.130
17... 4.90 0.160 0.130 2.5 2.7 0.270 0.180 0.160
17... 5.30 0.170 0.170 2.2 2.4 0.310 0.190 0.170
17... 5.30 0.180 0.170 1.7 1.9 0.320 0.210 0.190
18... 5.90 0.100 0.100 1.7 1.8 0.310 0.210 0.180
19... 6.10 0.020 0.030 2.3 2.3 0.180 0.130 0.110
20... 5.10 0.150 0.130 2.0 2.2 0.300 0.140 0.130
20... 5.40 0.170 0.150 2.8 3.0 0.400 0.140 0.120
20... 5.50 0.170 0.140 5.0 5.2 0.380 0.100 0.090
21... 5.70 0.180 0.110 6.1 6.3 0.210 0.110 0.090
21... 6.20 0.150 0.080 8.7 8.9 1.20 0.0%0 0.070
22, .. 6.40 0.090 0.040 5.4 5.5 1.10 0.110 0.090
Juﬁs... 5.00 0.030 0.030 3.0 3.0 0.2%0 0.0%0 0.100
13... 0.600 0.040 0.030 0.96 1.0 0.510 0.040 <0.010
13... 0.600 0.070 0.060 1.0 1.1 0.450 0.050 0.010
13... 0.700 0.210 0.120 1.3 1.5 0.440 0.160 0.140
13... 1.20 0.040 0.020 1.1 1.1 0.620 0.080 0.040
14, ., 2.50 0.090 0.080 2.1 2.2 1.10 0.130 0.090
14, ., 2.30 0.070 0.040 2.3 2.4 0.580 0.160 0.120
14, .. 2.40 0.080 0.080 2.1 2.2 0.840 0.190 0,140
15... 3.50 0.090 0.090 2.1 2.2 0.670 0.210 0.160
16... 3.90 0.080 0.070 1.3 1.4 0.400 0.190 0.140
17... 2.70 0.0%0 0.070 2.1 2.2 0.410 0.210 0.130
AU17... 3.00 0.080 0.070 1.8 1.9 0.610 0.190 0.130
G
10... <0.100 0.030 0.040 1.6 1.6 0.200 0.130 0.120
SEP
14... 0.400 0.0%0 0.070 1.5 1.6 0.240 0.140 0.150
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STREAMS TRIBUTARY TO LAKE MICHIGAN
434813089204000 MONTELLO LAKE AT MONTELLO, WI
LOCATION,~-Lat 43°48°'13", long 89°20'40", in SW 1/4 sec.5, T.15 N., R.10 E., Marquette County, Hydrologic Unit
04030201, at Montello.
PERIOD OF RECORD.--October 1984 to current year.
GAGE.--Staff gage read by Harry Clark. Elevation of gage is 783 ft, from topographic map.

EXTREMES FOR PERIOD OF RECORD.--Maximum gage height observed, 11.94 ft, July 26, 1985; minimum observed,
10.24 ft, Aug. 23, 24, 1985.

EXTREMES FOR CURRENT YEAR.--Maximum gage height observed, 11.59 ft, May 10; minimum observed, 11.17 ft, May 7.

GAGE HEIGHT (FEET ABOVE DAUM), WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

GAGE GAGE GAGE GAGE
DATE HEIGHT DATE HEIGHT DATE HEIGHT DATE HEIGHT
AFR. 25 11.25 MAY 3 11.41 MAY 16 11.41 MAY 28 11.21
MAY 1 11.35 7 11.17 23 11.55 30 11.31

2 11.36 10 11.59
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116 STREAMS TRIBUTARY TO LAKE MICHIGAN
435842089231400 SHARON LAKE NEAR DAKOTA, WI
LOCATION,--Lat 43°58'42", long 89°23'14", in NE 1/4 sec.2, T.17 N., R.9 E., Marquette County, Hydrologic Unit
04030201, 1.7 mi southwest of Dakota.
PERIOD OF RECORD.--November 1984 to current year.
GAGE,--Staff gage read by Mike Jacobi. Elevation of gage is 845 ft, from topographic map.

EXTREMES FOR PERIOD OF RECORD.--Maximum gage height observed, 9.21 ft, Oct. 4-6, 12-15, 1986; minimum observed,
6.10 ft, Sept. 18, 1988.

EXTREMES FOR CURRENT YEAR.--Maximum gage height observed, 7.80 ft, June 26-29; minimum observed, 7.06 ft, May 9.

GAGE BEIGHT, FEET, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP
1 — —— -— — -— -— 7.18 7.18 7.40 7.78 7.52 7.60
2 -— - — —— -— -— 7.22 7.18 7.42 7.76 7.50 7.58
3 ——— -— -— — -— —— 7.20 7.16 7.42 7.74 7.54 7.56
4 —— - — - —_— - 7.18 7.14 7.42 7.72 7.66 7.54
5 — - — — _— -— 7.16 7.14 7.42 7.70 7.66 7.54
6 —— — — - -— — 7.14 7.12 7.44 7.68 7.64 7.64
7 -—- —— ——- — -— — 7.12 7.10 7.44 7.68 7.64 7.68
8 ——- - - -— — — 7.12 7.08 7.44 7.68 7.62 7.68
9 - - - -— -—— -— 7.10 7.06 7.44 7.66 7.60 7.66

10 — _— —— —— _— — 7.10 7.28 7.42 7.64 7.60 7.66
11 _— — —— -— -— -— 7.10 7.28 7.42 7.64 7.58 7.64
12 — — -— -— -— — 7.10 7.28 7.40 7.62 7.56 7.64
13 -—— —— -— — - _— 7.10 7.26 7.62 7.60 7.56 7.62
14 -— —— -— - -— _— 7.14 7.26 7.62 7.58 7.54 7.66
15 -—— —— — -— — — 7.16 7.28 7.62 7.58 7.52 7.66
16 - — - — -— -— 7.22 7.34 7.66 7.56 7.48 7.64
17 -— - - -— -— -— 7.22 7.34 7.66 7.56 7.46 7.64
18 —— — — -— - _— 7.22 7.3 7.66 7.54 7.56 7.68
19 —— -— — ——— —— _— 7.20 7.36 7.66 7.54 7.64 7.68
20 . — - -— -— -— 7.20 7.44 7.66 7.52 7.68 7.68
21 -— —— — —- —— _— 7.18 7.44 7.66 7.50 7.68 7.68
22 - - — — _— -— 7.18 7.44 7.74 7.56 7.66 7.66
23 - - - -— _— —— 7.16 7.46 7.78 7.56 7.66 7.66
24 -— _— _— - — —— 7.14 7.46 7.78 7.56 7.68 7.66
25 _— — -— -— _— 7.20 7.14 7.44 7.78 7.54 7.68 7.64
26 —— -— - -— —— -— 7.16 7.44 7.80 7.54 7.72 7.64
27 ——- ——— — —— _— -— 7.18 7.42 7.80 7.52 7.72 7.62
28 -— —— —— —— - - 7.18 7.42 7.80 7.52 7.70 7.62
29 _— -— .~ - - - 7.20 7.42 7.80 7.52 7.68 7.62
30 — -—- — —— - --- 7.20 7.40 7.78 7.52 7.66 7.60
31 - -— - - - - - 7.40 -- 7.52 7.64 ---
MAX - — — _— -— 7.20 7.22 7.46 7.80 7.78 7.72 7.68
MIN - —— - —— - 7.20 7.10 7.06 7.40 7.50 7.46 7.54



STREAMS TRIBUTARY TO LAKE MICHIGAN 117
040734644 SILVER CREEK AT SOUTH KORO ROAD NEAR RIPON, WI
LOCATION.--Lat 43°51'30", long 88°52'17" in NW 1/4 SE 1/4 sec.18, T.16 N., R.14 E., Fond du Lac County,
g{ggg}ogic Unit 04030201, on left bank at upstream side of culvert on South Koro Road, 1.8 mi west of
DRAINAGE AREA.--36.2 mi2.
WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--February 1987 to current year.
REVISED RECORDS.--WDR WI-88-1: (M).

GAGE.--Water-stage recorder, crest-stage gage, and concrete control. Elevation of gage is 810 ft, from
topographic map.

REMARKS.--Estimated daily discharges: Dec. 21-24 angd Sept. 14-20. Records good, except for estimated daily
discharges, which are fair. Approximately 2.1 ft°/s of daily flow is effluent from Ripon Wastewater Treatment
Plant. Gage-height telemeter at station.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 545 £c3/s, May 31, 1989, gage height, 10.83 ft; minimum daily,
1.8 ftY/s, July 31, 1988.

EXTgEMESZ§0R CURRENT YEAR.--Maximum discharge, 198 ft3/s, Mar. 14, gage height, 8.02 ft; minimum daily, 2.1 ft3/s,
ec. .

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).

5.0 1.6 6.0 31
5.1 2.8 6.5 64
5.4 9.4 7.0 105
5.7 18 8.0 196

AN VALUES

DAY OCT Nov DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP
1 5.8 12 7.7 2.9 5.7 6.0 20 13 15 56 16 22

2 5.8 12 7.4 3.0 4.8 11 34 12 26 52 15 20

3 5.6 11 5.8 3.2 4.1 9.5 33 12 21 47 29 19

4 5.2 12 5.9 3.6 3.9 8.3 35 11 19 41 55 18

5 13 12 6.2 3.5 4.9 7.5 33 11 21 36 88 18

6 9.6 12 6.6 2.9 4.9 6.8 28 10 20 32 91 19

7 7.9 13 5.6 2.9 5.3 6.0 23 10 18 30 78 19

8 7.0 12 4.9 3.6 24 34 20 9.4 18 28 66 16

9 7.2 11 4.4 6.4 24 48 19 18 15 26 53 15
10 8.7 11 4.5 4.0 23 71 24 40 13 24 43 16
11 7.6 10 4.8 3.8 25 103 22 42 13 22 35 15
12 7.4 9.5 4.2 3.7 22 126 21 46 13 21 29 15
13 7.2 10 3.6 3.3 21 124 20 44 21 20 25 15
14 6.5 9.7 3.5 3.3 14 153 21 40 15 19 22 50
15 6.1 9.4 3.5 3.9 10 147 20 34 14 20 19 48
16 17 8.2 3.0 3.9 8.5 122 20 38 14 19 17 44
17 11 6.7 2.8 9.2 6.4 86 19 31 62 18 16 40
18 9.6 6.3 3.2 5.5 6.0 80 18 28 52 17 68 37
19 9.2 6.2 3.1 5.3 6.0 64 19 42 53 18 102 35
20 10 7.5 2.8 4.8 5.3 50 18 55 55 17 101 33
21 9.7 7.7 2.6 4.8 5.4 41 18 56 42 16 97 31
22 9.5 7.6 2.4 5.0 5.4 38 17 55 100 15 89 28
23 9.7 6.6 2.3 6.7 5.6 29 17 48 139 16 76 25
24 9.8 5.9 2.2 10 4.7 25 17 39 140 15 66 24
25 9.5 5.9 2,1 6.5 3.9 22 16 32 134 14 53 23
26 9.2 6.6 2.2 5.2 4.8 21 16 27 113 15 47 21
27 8.9 12 2.6 5.2 4.9 20 16 23 87 14 41 19
28 7.9 11 2.7 4.5 4.3 18 16 20 78 20 36 18
29 7.8 8.5 2.6 4.7 - 18 15 19 68 20 32 16
30 13 7.7 2.6 4.7 - 17 14 16 61 19 28 16
31 13 - 2.6 4.5 - 17 - 14 - 17 25 -
TOTAL  275.4 281.0 120.4 144 .5 267.8 1529.1 629 895.4 1460 744 1558 733
MEAN 8.88 9.37 3.88 4,66 9.56 49.3 21.0 28.9 48.7 24.0 50.3 24.5
MAX 17 13 7.7 10 25 153 35 56 140 56 102 50
MIN 5.2 5.9 2.1 2.9 3.9 6.0 14 9.4 13 14 15 15
CFSM .25 .26 .11 .13 .26 1.36 .58 .80 1.34 .66 1.39 .68
IN. .28 .29 .12 .15 .28 1.57 .65 .92 1.50 .76 1.60 .76

CAL YR 1989 TOTAL 7718.5
WIR YR 1990 TOTAL 8639.6

.1 MAX 478 MIN 2.1 CFSM .58 1IN. 7.93
.7 MAX 153 MIN 2.1 CFSM .65 IN. 8.88

:



118 STREAMS TRIBUTARY TO LAKE MICHIGAN
040734644 SILVER CREEK AT SOUTH KORO ROAD NEAR RIPON, WI--CONTINUED
WATER-QUALITY RECORDS

PERIOD OF RECORD.--February 1987 to current year.
PERIOD OF DAILY RECORD.--

SUSPENDED-SEDIMENT DISCHARGE: February 1987 to current year.

TOTAL-PHOSPHORUS DISCHARGE: February 1987 to current year.
INSTRUMENTATION. --Automatic pumping sampler since April 1987.

REMARKS.--Records good. Phosphorus analyses by the Wisconsin State Laboratory of Hygiene. Samples are point
samples unless indicated otherwise.

COOPERATION.--Observer furnished by the Green Lake Sanitary District.
EXTREMES FOR PERIOD OF DAILY RECORD.--
SUSPENDED-SEDIMENT DISCHARGE: Maximum daily, 378 tons, May 30, 1989; minimum daily, 0.00 ton, Aug. 12, 1988.
TOTAL-PHOSPHORUS DISCHARGE: Maximum daily, 1,620 1b, May 30, 1989; minimum daily, 2.3 1lb, Aug. 7, 1988.
EXTREMES FOR CURRENT YEAR,--

SUSPENDED-SEDIMENT DISCHARGE: Maximum daily, 55 tons, Mar. 14; minimum daily, 0.03 ton, Oct. 4, 8-15.
TOTAL-PHOSPHORUS DISCHARGE: Maximum daily, 590 lb, Mar. l4; minimum daily, 3.9 lb, Dec. 25.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DIS- DIS-
CHARGE, CHARGE,
INST. PHOS- SEDI- INST. PHOS- SEDI-
CUBIC  PHORUS MENT, CUBIC  PHORUS MENT,
FEET TOTAL SUS- FEET TOTAL SUs-
DATE TIME PER (MG/L PENDED DATE TIME PER (MG/L PENDED
SECOND AS P) (MG/L) SECOND AS P) (MG/L)
(00061) (00665) (80154) (00061) (00665) (80154)
OCT 1989 FEB 1990
05... 0920 14 0.360 -- 09... 1820 35 - 37
05... 1000 26 0.500 84 10... 0020 23 -- 17
05... 1200 29 0.580 56 10... 0220 21 0.560 -
05... 1400 28 -- 31 12... 1420 22 - 20
05... 1535 18 0.390 14 12... 1620 22 0.900 -
*06. .. 1455 10 0.320 2 12. .. 2220 25 - 22
10... 0030 11 - 1 13... 0020 25 0.860 --
16... 0305 12 0.320 8 14, ., 0025 17 - 12
16... 0410 24 - 20 14, .. 1225 15 0.900 -
16... 0430 32 0.340 33 *28... 1245 7.4 0.200 13
16... 0830 27 0.180 24 MAR
16... 1230 18 -- 9 02... 0950 5.8 - 6
16... 1430 15 0.410 - 02... 1415 11 - 26
16... 1830 13 - 5 02... 1505 16 -- 57
16... 2030 12 0.290 -- 02... 1610 22 0.700 91
17... 0630 10 - 6 02... 2359 13 0.440 -
17... 0830 10 0.490 -- 02... 2400 13 -- 13
22... 2315 9.4 - 3 08... 1340 7.3 0.610 35
30... 1005 19 0.370 12 08... 1355 7.2 -- 70
30... 1045 17 0.410 14 08... 1405 27 1.01 -
30... 1245 13 - 9 08... 1415 7.2 - 325
30... 1445 13 0.490 -- 08... 1500 7.0 - 498
30... 1735 19 - 6 08... 1505 7.0 1.54 558
30... 2020 18 0.360 16 08... 2325 5.8 - 58
31... 0020 13 - 6 09... 0750 5.0 0.550 33
31... 0420 14 0.360 37 09... 1250 45 -- 55
31... 1220 15 - 2 09... 1435 56 0.730 ==
Nov 09... 2350 69 - 49
06... 1545 12 0.560 -- 10... 1150 71 0.690 ==
06... 1745 12 - 2 10... 1750 77 - 46
*20... 1215 9.1 0.610 7 i1... 0845 85 - 98
27... 1405 18 0.770 49 11... 1035 97 1.74 -
27... 1605 21 0.410 37 11... 1345 113 - 266
27... 1925 19 0.230 16 11... 1420 127 1.01 ==
JAN 1990 11... 1455 143 - 205
*05... 1215 4.1 0.420 18 11... 1540 157 0.910 167
23... 2300 14 -- 45 12... 0100 116 0.700 81
24. .. 0100 14 - 21 12... 0700 128 - 71
24, .. 1520 13 - 11 12... 0950 127 0.310 --
FEB 12... 1145 128 0.670 85
08... 1235 14 -- 39 *12... 1150 128 0.730 69
08... 1310 19 0.600 - 13... 1900 119 0.690 56
08... 1340 26 -- 268 14... 0240 136 0.680 74
08... 1405 35 1.02 -- 14. .. 0320 151 -- 273
08... 1430 44 -- 377 14. .. 0345 167 1.29 --
08... 1630 49 1.06 - 14, .. 0415 181 - 545
08... 1830 50 -- 150 l4. .. 0435 194 1.08 322
08... 2030 47 0.900 - 14, .. 1305 149 0.590 77
08... 2230 38 -- 58 15... 1434 157 0.460 97
09... 0230 25 0.790 == *15... 1435 157 0.460 57
09... 0430 21 -- 28 16... 1200 150 -- 48
09... 0830 15 - 21 16... 1600 146 0.330 -
09... 1030 15 0.490 - 17... 1210 90 - 33
09... 1405 22 -- 31 18... 0610 75 -- 27

09... 1620 37 0.630 - 18... 1210 86 0.280 -



DATE

STREAMS TRIBUTARY TO LAKE MICHIGAN

040734644 SILVER CREEK AT SOUTH KORO ROAD NEAR RIPON, WI--CONTINUED

TIME

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DIS-
CHARGE,

INST.  PHOS-
CUBIC  PHORUS
FEET  TOTAL
PER (MG/L
SECOND ~ AS P)
(00061) (00665)
68 --
48 0.220
42 --
21 0.210
22 --
17 --
17 0.140
22 -
29 0.230
38 0.260
34 0.140
31 --
19 --
22 0.100
21 --
22 --
24 --
24 --
26 0.560
34 0.510
24 0.270
24 -
33 0.240
42 -
52 0.300
39 0.250
45 --
4 --
47 0.190
41 0.180
40 -
42 0.210
52 --
28 --
25 0.180
43 --
58 0.240
88 0.620

104 --
115 0.790
91 --
71 0.240
52 --
58 0.180
24 0.150
25 --
28 0.490
49 -
75 1.16
94 --
107 1.22
81 --
59 0.470
41 --
28 0.220
32 -
27 2.71
36 -
46 0.610
56 0.680
38 --
24 0.260
26 -
41 0.700
56 --
70 0.440
85 --
100 0.600

117 --
129 1.30
143 1.13
117 -
97 0.430

SEDI-
MENT,
Sus-
PENDED

(MG/L)
(80154)
24

17

9
10

429
165

DATE

TIME

1845
1855
1900
1915
1940
2035
2140
2335
0035
1015
0415
1015
2300
1100

DIS-
CHARGE,
INST. _PHOS-
CUBIC  PHORUS
FEET  TOTAL
PER (MG/L
SECOND ~ AS P)
(00061)  (00665)
45 0.400
54 -
71 0.410
36 0.370
48 --
63 0.480
84 -
101 1.26
115 -
132 0.600
143 --
156 0.520
144 0.460
147 -
136 0.390
136 -~
141 0.300
141 --
89 --
84 0.310
79 --
92 --
59 ==
56 0.550
41 -
38 0.450
26 -
27 0.460
22 --
18 0.290
24 --
35 0.490
43 -=
52 0.800
22 0.360
27 0.530
42 -
56 0.760
80 0.980
58 -
40 0.340
24 0.380
53 0.610
65 -
77 0.350
58 0.350
82 -
95 --
89 0.330
79 --
75 0.350
27 0.570
23 --
32 --
43 0.790
75 --
86 1.34
65 --
93 0.520
34 0.300
53 --
76 0.520
90 -
113 0.950
127 -
163 1.35
197 0.540
148 -
124 0.360
98 -
79 0.350
77 -=
34 ==
33 0.450

(MG/L)
(80154)

119



STREAMS TRIBUTARY TO LAKE MICHIGAN
040734644 SILVER CREEK AT SOUTH KORO ROAD NEAR RIPON, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DIS- DIS-
CHARGE, CHARGE,
IN INST. PHOS- SEDI-

CUBIC CUBIC  PHORUS MENT,

FEET FEET TOTAL SuUs-
DATE TIME PER PER (MG/L PENDED
SECOND SECOND AS P) (MG/L)
(00060) (00061) (00665) (80154)

SEP 1990

06... 2205 == 26 -- 73
06... 2230 -- 45 -- 261
06... 2350 -- 29 - 64
09... 2235 == 25 == 134
14, .. 0630 50 == == 72
14, .. 0650 50 == - 320
14, .. 0715 50 -- -- 461
14, .. 0740 50 -- -- 332
14... 1110 50 == -- &4
21.., 0135 == 30 -- 10
25... 1335 -- 24 -- 14
26... 1210 == 22 0.160 ==

* EQUAL-WIDTH INCREMENT (EWI).

DIS-
CHARGE, SPE-
INST. CIFIC
CUBIC CON- TEMPER-
FEET DUCT- ATURE
DATE TIME PER ANCE WATER
SECOND (US/CM) (DEG C)
(00061) (00095) (00010)

NOV 1989

20... 1210 8.6 1200 6.5
JAN 1990

05... 1220 4.6 1730 3.0



STREAMS TRIBUTARY TO LAKE MICHIGAN
040734644 SILVER CREEK AT SOUTH KORO ROAD NEAR RIPON, WI--CONTINUED
SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

VALUES
DAY OCT NOV DEC JAN FEB MAR AFR MAY JUN JUL AUG
1 .04 .08 .22 .13 .12 .14 1.2 .26 .50 2.8 .65
2 .04 .07 .21 .14 .10 1.0 2.0 .23 13 2.7 .58
3 .04 .07 .17 .15 .09 .27 .88 .22 1.2 2.5 7.9
4 .03 .07 .17 .17 .08 .21 .87 21 .87 2.1 8.3
5 1.0 .07 .19 .17 .10 .18 .77 .19 1.1 1.8 6.7
6 .07 .07 .20 .14 .11 16 .60 .17 .83 1.5 4.6
7 .04 .08 .18 .13 .11 14 .45 .17 .73 1.3 3.1
8 .03 .09 .15 .15 9.3 19 .35 .15 .69 1.2 2.4
9 .03 .09 .14 .25 2.0 6.7 .35 2.5 .56 .99 1.9
10 .03 .09 .15 .15 1.4 8.9 .84 4.2 48 .81 1.4
11 .03 .09 .16 .14 1.6 34 .39 2.7 .46 .66 1.1
12 .03 .09 .14 .13 1.3 24 .32 2.6 42 .54 .86
13 .03 .11 .12 .11 .93 20 .46 2.0 4.2 .42 .70
14 .03 .11 .12 .10 .45 55 .41 1.5 62 .32 57
15 .03 .12 .12 .12 .34 24 .35 1.2 .54 .26 49
16 .63 .11 .11 .11 .28 15 .31 2.4 .53 .20 .43
17 .16 .10 .10 .47 .21 7.8 .29 1.2 34 .15 .39
18 .13 .10 .12 .16 .20 5.7 .28 1.0 3.6 .15 33
19 .11 .11 .12 .14 .20 4.0 .29 12 3.3 .15 6.5
20 .11 .14 .11 .13 .18 2.6 .28 5.0 3.8 .14 3.7
21 .09 .14 .10 .13 .18 1.8 .28 2.1 2.3 .13 3.1
22 .08 .13 .09 .13 .18 1.4 .27 1.9 46 13 2.5
23 .08 .11 .09 .35 .19 .97 .27 1.7 12 .13 1.9
24 .08 .09 .09 .34 .16 .72 .27 1.4 8.9 .12 1.7
25 .08 .09 .08 .14 .13 .58 .26 1.3 7.9 .12 1.4
26 .07 .09 .09 .11 .17 .54 .45 1.1 6.0 .12 1.2
27 .07 .75 .11 .11 .17 .50 .39 .97 4.2 .12 1.1
28 .06 .32 .12 .10 .14 .48 .33 .81 5.4 3.0 .99
29 .06 .23 .11 .10 == .48 .31 .72 3.6 .94 .86
30 .32 .22 .12 .10 - .48 .29 .60 3.1 .86 .75
31 .12 i .12 .10 -—- 47 - .51 - .75 .66
TOTAL 3.75 4.03 4.12 4.90 20.42  237.22 14.81 53.01 170.83 27.11 101.43
WIR YR 1990 TOTAL 672.95
PHOSPHORUS TOTAL, POUNDS PER DAY, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES
DAY OCT Nov DEC JAN FEB MAR AFR MAY JUN JUL AUG
1 12 26 10 6.2 12 6.4 18 7.1 12 163 23
2 11 27 9.9 6.5 10 27 43 6.6 63 146 20
3 10 28 7.9 7.0 9.0 17 33 6.4 23 123 72
4 8.9 31 8.1 8.1 8.5 13 29 6.1 17 101 127
5 31 33 8.7 7.8 11 12 24 5.7 24 87 163
6 17 35 9.4 6.7 11 11 20 5.4 21 79 164
7 13 38 8.2 6.6 11 9.8 16 5.4 19 75 146
8 11 36 7.1 8.1 106 204 13 5.1 18 70 132
9 11 35 6.6 14 82 183 12 24 15 65 117
10 14 34 6.8 9.1 76 262 14 63 13 57 103
11 12 32 7.4 8.6 96 495 12 52 13 49 90
12 11 30 6.6 8.4 104 481 12 48 12 44 82
13 10 32 5.8 7.5 99 468 11 44 38 40 76
14 9.2 31 5.6 7.4 66 590 12 38 17 36 60
15 8.4 30 5.8 8.8 45 376 11 32 15 35 47
16 25 26 5.0 8.7 33 230 11 55 15 31 39
17 26 22 4.7 20 22 142 10 36 188 28 32
18 24 21 5.4 12 19 120 9.9 29 112 27 240
19 22 20 5.5 12 17 88 10 75 118 27 198
20 24 24 5.0 11 14 61 9.9 68 118 25 195
21 22 23 4.7 11 12 49 9.6 61 86 24 185
22 21 21 4.4 11 11 44 9.3 53 318 22 168
23 20 17 4.3 15 10 33 9.3 44 289 23 145
24 20 14 4.1 22 7.9 28 9.0 35 237 21 131
25 18 13 3.9 14 5.8 25 8.7 28 219 20 110
26 17 13 4.3 11 6.4 23 8.8 22 187 20 101
27 16 28 5.1 11 5.9 20 8.7 19 146 20 91
28 14 14 5.4 9.9 4.7 17 8.5 16 148 40 84
29 13 1 5.2 10 - 16 8.1 15 151 31 76
30 27 10 5.4 10 - 15 7.8 13 160 29 65
31 27 - 5.6 9.9 - 13 - 12 - 26 56
TOTAL  525.5 755 191.9 319.3 915.2 4079.2 418.6 929.8 2812 1584 3338

WIR YR 1990 TOTAL 16828.5



122 STREAMS TRIBUTARY TO LAKE MICHIGAN
04073468 GREEN LAKE INLET AT COUNTY TRUNK HIGHWAY A NEAR GREEN LAKE, WI

LOCATION.--Lat 43°49'18", long 88°55'36" in NE 1/4 SE 1/4 SE 1/4 sec.27?, T.16 N., R.13 E., Green Lake County,
Hydrologic Unit 04030201, on left bank at downstream side of County Trunk Highway A, 2.3 mi southeast of
Green Lake.

DRAINAGE AREA.--53.5 miZ.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--February 1987 to current year.

GAGE.--Acoustical Velocity Meter (AVM) system. Single-path, mid-depth transducer installation. Cross-path,
dual-depth transducers installed on June 6. Data are stored using CR-21X datalogger with phone modem
connection for daily retrieval.

REMARKS . ~-Discharge estimated Oct. 1 to Aug. 9 based on discharge from gpstream station, Silver Creek near
Ripon (040734644), adjusted for drainage area. Approximately 2.1 ft
Wastewater Treatment Plant.

EXT§E¥583§°R1§§§XOD OF RECORD.--Maximum daily discharge, 705 ft3/s, May 31, 1989; minimum daily, 1.6 £t3/s,
uly 31, .

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 226 £t3/s, Mar. 14; minimum daily, 3.1 fta/s, Dec. 25.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

/s of daily flow is effluent from Ripon

VALUES

DAY OoCT NoV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 8.6 18 11 4.3 8.4 8.9 30 19 22 83 24 30

2 8.6 18 11 4.4 7.1 16 50 18 38 77 22 29

3 8.3 16 8.6 4.7 6.1 14 49 18 31 70 43 25

4 7.7 18 8.7 5.3 5.8 12 52 16 28 61 81 25

5 19 18 9.2 5.2 7.3 11 49 16 31 53 130 21

6 14 18 9.8 4.3 7.3 10 41 15 30 47 135 21

7 12 19 8.3 4.3 7.8 8.9 34 15 27 b4 115 21

8 10 18 7.3 5.3 36 50 30 14 27 41 98 18

9 11 16 6.5 9.5 36 71 28 27 22 38 78 20
10 13 16 6.7 5.9 34 105 36 59 19 36 51 22
11 11 15 7.1 5.6 37 152 33 62 19 33 47 18
12 11 14 6.2 5.5 33 186 31 68 19 31 28 24
13 11 15 5.3 4,9 31 184 30 65 31 30 26 16
14 9.6 14 5.2 4.9 21 226 31 59 22 28 20 56
15 9.0 14 5.2 5.8 15 218 30 50 21 30 25 46
16 25 12 4.4 5.8 13 181 30 56 21 28 16 38
17 16 9.9 4.1 14 9.5 127 28 46 92 27 18 42
18 14 9.3 4,7 8.1 8.9 118 27 41 77 25 78 41
19 14 9.2 4,6 7.8 8.9 95 28 62 78 27 208 45
20 15 11 4.1 7.1 7.8 74 27 81 81 25 131 44
21 14 11 3.8 7.1 8.0 61 27 83 62 24 109 40
22 14 11 3.6 7.4 8.0 56 25 81 148 22 100 37
23 14 9.8 3.4 9.9 8.3 43 25 71 206 24 95 30
24 15 8.7 3.3 15 7.0 37 25 58 207 22 80 31
25 14 8.7 3.1 9.6 5.8 33 24 47 198 21 71 38
26 14 9.8 3.3 7.7 7.1 31 24 40 167 22 59 25
27 13 18 3.8 7.7 7.3 30 24 34 129 21 50 24
28 12 16 4.0 6.7 6.4 27 24 30 115 30 44 26
29 12 13 3.8 7.0 - 27 22 28 101 30 37 22
30 19 11 3.8 7.0 - 25 21 24 90 28 37 18
31 19 - 3.8 6.7 - 25 - 21 - 25 35 i
TOTAL  407.8 415.4 177.7 214.5 398.8 2262.8 935 1324 2159 1103 2091 893
MEAN 13.2 13.8 5.73 6.92 14.2 73.0 31.2 42.7 72.0 35.6 67.5 29.8
MAX 25 19 11 15 37 226 52 83 207 83 208 56
MIN 7.7 8.7 3.1 4.3 5.8 8.9 21 14 19 21 16 16
CFSM .25 .26 .11 .13 .27 1.36 .58 .80 1.35 .67 1.26 .56
IN. .28 .29 .12 .15 .28 1.57 .65 .92 1.50 .77 1.45 .62

CAL YR 1989 TOTAL 11114.0 MEAN 30.4 MAX 705 MIN 3.1 CFSM .37 1IN. 7.73
WIR YR 1990 TOTAL 12382.0 MEAN 33.9 MAX 226 MIN 3.1 CFSM .63 IN. 8.61



STREAMS TRIBUTARY TO LAKE MICHIGAN
04073468 GREEN LAKE INLET AT COUNTY TRUNK HIGHWAY A NEAR GREEN LAKE, WI-~CONTINUED
WATER-QUALITY RECORDS

PERIOD OF RECORD.--February 1987 to current year.
PERIOD OF DAILY RECORD. -~ .

SUSPENDED-SEDIMENT DISCHARGE: February 1987 to current year.

TOTAL-PHOSPHORUS DISCHARGE: February 1987 to current year.
INSTRUMENTATION, --Observer takes samples during periods of low flow and more frequently during runoff periods.

REMARKS . ~-Records fair. Phosphorus analyses by the Wisconsin State Laboratory of Hygiene. All samples are
equal-width increment (EWI).

COOPERATION. -~Observer furnished by the Green Lake Sanitary District.

EXTREMES FOR PERIOD OF DAILY RECORD.--
SUSPENDED-SEDIMENT DISCHARGE: Maximum daily, 456 tons, May 31, 1989; minimum daily, 0.03 ton, Sept. 10-11,
14-17, 1988, Feb. 18 to Mar. 2, 1989, Jan. 28, 31, and Feb. 2-4, 1990.
TOTAL-PHOSPHORUS DISCHARGE: Maximum daily, 3,230 lb, May 31, 1989; minimum daily, 0.27 lb, Sept. 11, 1988.

-

EXTREMES FOR CURRENT YEAR.
sgsiENgEE-SEDIMENT DISCHARGE: Maximum daily, 87 tons, June 22; minimum daily, 0.03 ton, Jan. 28, 31, and
eb. 2-4,
TOTAL-PHOSPHORUS DISCHARGE: Maximum daily, 757 lb, Mar. 12; minimum daily, 1.3 lb, Oct. 3.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DIS- DIS-
CHARGE, CHARGE,
IN PHOS- SEDI~ IN PHOS - SEDI-
CUBIC  PHORUS MENT, CUBIC  PHORUS MENT,
FEET TOTAL sus- FEET TOTAL Sus-
DATE TIME PER (MG/L PENDED DATE TIME PER (MG/L PENDED
SECOND AS P) (MG/L) SECOND AS P) (MG/L)
(00060) (00665) (80154) (00060) (00665) (80154)
OCT 1989 MAY 1990
06... 1515 14 0.070 18 09... 1335 27 0.230 -
11... 1145 11 -- 10 14, .. 1425 59 0.230 228
11... 1150 11 0.040 - 16... 1510 56 0.210 42
16... 1255 25 0.130 21 19... 2020 62 -- 15
17... 1045 16 0.080 3 19... 2030 62 0.090 -
20... 1600 15 -- 12 21... 1105 83 0.190 31
25... 1600 14 0.120 -- 22... 0855 81 0.180 29
31... 1355 19 0.040 132 JUN
NOV 03... 1220 31 0.330 114
07... 1045 19 0.040 5 05... 1430 31 0.060 8
28... 1440 16 0.040 6 08... 1325 27 0.160 30
DEC 13... 1540 al 0.060 10
12... 1245 6.2 -- 8 14... 0910 22 0.160 21
JAN 1990 18... 1510 77 0.420 227
03... 1345 4.7 0.120 -- 20... 1340 81 0.240 33
05... 1255 5.2 0.170 4 22... 1610 148 0.770 334
24, .., 1220 15 0.190 - 23... 1000 206 0.360 73
24, ., 1230 15 -- 2 24, .. 1600 207 0.280 32
FEB 25... 1142 198 0.300 29
0z.., 1345 7.1 0.150 2 27... 1130 129 0.290 73
12... 1245 33 0.500 -- 29... 1800 101 0.240 34
22... 1230 8.0 0.100 -- JuL
28... 0750 6.4 -- 4 01... 1115 83 0.230 29
MAR 06... 1020 47 0.280 28
08... 1350 50 0.770 30 09... 1500 38 0.220 35
12... 1210 186 0.780 62 17... 0820 27 0.060 5
15... 1055 218 0.200 23 3l... 0915 25 0.200 18
16... 1040 181 0.330 29 AUG
18... 0935 118 0.280 17 05... 1425 130 0.370 44
21... 1030 61 0.270 21 06... 1300 135 0.340 38
26... 1150 31 0.190 13 18... 1315 80 0.260 32
AFR 19... 1815 215 0.320 25
02... 1120 50 0.260 57 20... 1325 136 0.300 38
10... 1120 36 0.260 68 24, .. 1515 82 0.270 29
24, .. 0840 25 0.100 50 29... 1000 38 0.200 32
MAY SEP
03... 1140 18 0.160 147 07... 1300 22 0.190 36
09... 1325 27 - 167 14... 1425 58 0.180 31

20... 1525 46 0.190 39



124 STREAMS TRIBUTARY TO LAKE MICHIGAN
04073468 GREEN LAKE INLET AT COUNTY TRUNK HIGHWAY A NEAR GREEN LAKE, WI--CONTINUED

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN

VALUES

DAY OCT NOV DEC JAN FEB MAR AFR MAY JUN JuL AUG SEP
1 .09 3.1 .19 .06 .04 .25 2.1 6.0 2.6 6.5 1.0 2.7
2 .09 1.3 19 .06 .03 .78 7.0 6.4 12 5.9 .94 2.6
3 .09 .48 .15 .06 .03 .66 7.4 7.0 8.7 5.3 2.5 2.3
4 .11 .42 .16 .06 .03 .49 7.7 5.9 3.0 4.6 6.7 2.3
5 .87 .35 .17 .06 .04 .39 7.1 5.5 .97 4.0 14 2.0
6 .70 .30 .19 .05 .04 .31 5.8 4.7 1.0 3.6 14 2.0
7 .53 .28 .16 .05 .07 .28 4.8 4.4 1.4 3.6 11 2.0
8 .39 .25 .15 .05 2.3 3.6 4.1 4.1 2.0 3.6 8.9 1.7
9 .38 .21 .14 .09 2.1 6.8 3.9 12 1.4 3.5 6.7 1.7
10 .39 .21 .14 .06 1.4 12 6.3 30 1.0 2.7 4.1 1.8
11 .29 .19 .16 ,05 1.3 21 5.9 37 .81 1.9 3.6 1.4
12 .26 .17 .14 .05 1.0 29 5.4 45 .65 1.4 2.0 1.7
13 .23 .18 .12 .04 .84 22 5.1 42 .93 1.0 1.8 1.1
14 .18 .16 .11 .04 .51 20 5.2 35 1.2 .75 1.3 4.6
15 .18 .16 .11 .05 .33 15 4.9 16 1.2 .62 1.5 4.0
16 1.0 .13 .09 .04 .26 13 4.8 7.5 1.9 .45 .92 3.4
17 .18 .10 .08 .10 .17 7.5 4.4 4.0 50 .35 1.0 3.9
18 .18 .09 .09 .06 .15 5.5 4.1 2.6 45 .32 6.8 4.0
19 .28 .09 .09 .05 .14 4.7 4.2 2.8 23 .35 21 4.5
20 .45 .10 .07 .05 .12 3.9 3.9 4.5 8.5 .32 12 4.6
21 .45 .10 .07 .04 .11 3.4 3.8 6.5 5.6 .31 11 4.0
22 .43 .10 .06 .04 .11 2.9 3.5 6.2 87 .29 9.1 3.4
23 .41 .08 .06 .06 .11 2.0 3.4 4.9 48 .32 8.1 2.6
24 41 .07 .05 .08 .09 1.6 3.4 3.5 21 .29 6.4 2.5
25 .37 .08 .05 .05 .07 1.3 3.7 2.6 17 .28 5.7 2.9
26 .35 .23 .05 .04 .08 1.1 4.1 1.9 21 .30 4.8 1.8
27 .31 .78 .06 .04 .08 1.0 4.7 1.5 23 .37 4.2 1.6
28 .27 .33 .06 .03 08 .86 5.3 1.1 16 1.7 3.7 1.6
29 .32 .21 .05 .04 === .81 5.4 .96 10 1.8 3.2 1.3
30 2.0 18 .05 .04 -—-- .71 5.9 .73 7.6 1.5 3.2 1.0
31 5.3 -—- .05 .03 === 77 === 70 - 1.2 3.1 ===
TOTAL  17.49 10.43 3.31 1.62 11.63  183.61 147.3 312.99  423.46 59.12 184.26 77.0

WIR YR 1990 TOTAL 1432.22

PHOSPHORUS TOTAL, POUNDS PER DAY, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

DAY OoCT Nov DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP
1 1.4 3.9 2.6 2.6 7.0 6.9 40 15 25 104 25 32
2 1.4 3.9 2.7 2.8 5.8 16 70 15 74 100 22 31
3 1.3 3.5 2.2 3.1 4.9 13 69 15 52 94 53 26
4 1.5 3.9 2.2 4.1 4.6 9.8 73 13 24 85 126 26
5 8.7 3.9 2.5 4.7 5.7 7.9 69 12 12 77 248 22
6 5.6 3.9 2.7 4.0 5.6 6.2 58 11 13 70 248 22
7 4.1 4.1 2.4 4.0 7.7 6.8 48 10 17 61 190 22
8 3.1 3.8 2.1 5.0 116 171 42 9.9 22 53 145 18
9 3.0 3.3 2.0 8.9 125 335 39 31 16 45 103 20
10 3.2 3.3 2.1 5.6 109 549 50 80 11 37 60 22
11 2.4 3.0 2.3 5.3 109 727 43 92 9.4 29 50 18
12 2.4 2.8 2.0 5.3 89 757 38 107 7.7 23 26 24
13 2.4 2.9 1.8 4.7 72 503 34 93 12 19 22 16
14 2.1 2.7 1.8 4.7 41 389 33 75 17 15 15 55
15 2.3 2.7 1.9 5.6 25 268 30 60 14 13 17 45
16 15 2.2 1.6 5.7 19 304 28 63 13 10 9.7 38
17 7.4 1.8 1.6 14 12 207 24 42 103 8.8 11 42
18 6.4 1.7 1.9 8.0 9.2 179 22 29 152 8.1 100 41
19 6.7 1.6 1.9 7.8 7.8 142 21 34 139 8.7 342 46
20 7.5 1.9 1.7 7.1 5.9 109 19 55 116 8.1 214 45
21 7.4 1.9 1.7 7.2 5.1 88 18 81 140 7.8 172 41
22 7.8 1.9 1.6 7.5 4.4 76 15 78 522 7.1 154 38
23 8.2 1.6 1.6 10 4,5 54 14 64 432 7.8 143 30
24 9.2 1.4 1.6 15 3.8 44 14 49 329 7.1 117 31
25 8.9 1.6 1.5 9.6 3.1 36 14 37 317 6.8 98 38
26 7.8 3.8 1.7 7.5 3.8 32 14 30 266 7.1 77 25
27 6.0 12 2.0 7.3 3.9 32 15 24 200 8.4 61 24
28 4.6 4.6 2.2 6.2 3.6 30 16 20 166 31 50 26
29 3.8 2.9 2.1 6.3 === 32 15 17 134 34 40 22
30 5.0 2.5 2.2 6.1 - 31 16 14 115 31 40 18
31 4,2 --- 2.2 5.7 - 32 ——- 13 - 27 37 ===
TOTAL 160.8 95.0 62.4 201.4 813.4 5193.6 1001 1288.9 3470.1 1043.8 3015.7 904

WIR YR 1990 TOTAL 17250.1



STREAMS TRIBUTARY TO LAKE MICHIGAN 125

04073500 FOX RIVER AT BERLIN, WI

LOCATION.--Lat 43°57'14", long 88°57'08", in NE 1/4 sec.16, T.17 N., R.13 E., Green Lake County, Hydrologic Unit
04030201, on left bank, 0.4 mi downstream from government dam, 1.0 mi south of Huron Street bridge in Berlin,
2.5 mi upstream from Barnes Creek, and at mile 89.0,

DRAINAGE AREA.--1,340 miZ,
PERIOD OF RECORD.--January 1898 to current year.

REVISED RECORDS.--WSP 1337: 1910. WDR WI-80-1: Drainage area.
GAGE.--Water-stage recorder and crest-stage gage. Datum of gage is 744.52 ft above mean tide at New York City
(by U.S. Army Corps of Engineers). Prior to Oct. 27, 1954, nonrecording gage at site 0.3 mi upstream at same

datum.
REMARKS .--Estimated daily discharges: Ice period listed in rating table below. Records good except for period
of ice effect, which is fair. Usually less than about 20 ft°/s was diverted into the basin from the
Wisconsin River at Portage Canal throughout the year. Data-collection platform and gage-height telemeter
at station.
AVERAGE DISCHARGE.--92 years, 1,122 ft3/s, 11.37 in/yr.

EXTREMES FOR PERIOD _OF RECORD.--Maximum discharge, 6,900 ft3/s, Mar. 17, 18, 1946, gage height, 15.5 ft; minimum
observed, 210 ft3/s, June 27, 1988, gage height, 7.30 ft.

EXTREMES FOR CURRENT YEAR,--Maximum discharge, 2,270 ft3/s, Mar. 22, gage height, 11,54 ft; minimum daily

discharge, 400 ft3/s, Dec. 24-27.

RATING TABLE (gage height, in feet, and discharge in cubic feet per second).

(Stage-discharge relation affected by ice Nov. 17 to Mar. 13.)

7.7 370 10.0 1,370
8.0 490 11.0 1,950
9.0 910 12.0 2,560

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP
1 487 729 700 430 580 700 1790 1140 1920 2130 743 1170
2 481 753 740 430 580 720 1800 1130 1860 2110 660 1120
3 432 768 700 440 580 740 1760 1110 1820 2090 590 1060
4 436 797 620 440 580 740 1730 1070 1770 2070 758 1010
S 470 822 660 440 580 720 1700 1020 1730 2030 942 956
6 504 812 680 440 600 720 1640 998 1690 1980 1030 920
7 489 802 680 440 640 700 1570 980 1630 1950 1020 941
8 505 827 660 440 680 800 1520 980 1570 1920 977 958
9 501 847 640 450 720 960 1480 1010 1510 1880 930 967
10 527 844 620 450 740 1200 1450 1160 1440 1830 889 985
11 538 836 600 460 760 1400 1400 1360 1380 1770 836 981
12 577 827 580 460 760 1600 1350 1530 1280 1690 798 969
13 540 809 560 460 760 1900 1290 1690 1250 1570 776 959
14 538 785 540 460 740 1940 1230 1820 1250 1440 741 1050
15 547 768 520 460 720 2010 1190 1930 1240 1330 727 1120
16 603 724 500 470 700 2090 1160 2020 1250 1240 701 1150
17 596 680 480 480 680 2160 1150 2050 1290 1180 712 1140
18 591 620 460 490 680 2210 1110 2040 1340 1100 793 1120
19 609 720 450 500 700 2240 1120 2050 1370 1020 1040 1140
20 592 820 430 520 700 2250 1140 2160 1430 969 1170 1150
21 643 760 420 520 700 2260 1140 2210 1470 910 1250 1180
22 666 740 410 520 720 2270 1130 2240 1580 864 1280 1230
23 678 740 410 520 720 2250 1140 2240 1780 834 1310 1250
24 669 780 400 540 700 2210 1140 2250 1890 808 1330 1230
25 654 820 400 540 680 2170 1130 2240 1970 782 1350 1210
26 655 880 400 540 680 2130 1110 2220 2050 762 1350 1160
27 650 940 400 540 680 2070 1110 2180 2090 743 1360 1120
28 649 880 410 560 680 2020 1130 2140 2120 762 1340 1090
29 628 740 410 560 === 1960 1140 2090 2150 778 1290 1040
30 658 680 420 560 === 1890 1150 2040 2140 762 1250 1000
3t 686 - 420 560 - 1840 - 1980 - 737 1210 ===
TOTAL 17799 23550 16320 15120 19040 50870 39900 53078 49260 42041 31153 32376
MEAN 574 785 526 488 680 1641 1330 1712 1642 1356 1005 1079
MAX 686 940 740 560 760 2270 1800 2250 2150 2130 1360 1250
MIN 432 620 400 430 580 700 1110 980 1240 737 590 920
CFSM .43 .59 .39 .36 .51 1.22 .99 1.28 1.23 1.01 .75 .81
IN. .49 .65 45 .42 .53 1.41 1.11 1.47 1.37 1.17 .86 .90
CAL YR 1989 TOTAL 335222 MEAN 918 MAX 3330 MIN 400 CFSM .69 IN. 9.31
WIR YR 1990 TOTAL 390507 MEAN 1070 MAX 2270 MIN 400 CFSM .80 IN. 10.84



126 STREAMS TRIBUTARY TO LAKE MICHIGAN
04074950 WOLF RIVER AT LANGLADE, WI

LOCATION.--Lat 45°11'24", long 88°44'00", between secs. 3 and 10, T.31 N., R.14 E., Langlade County, Hydrologic
Unit 04030202, on left bank, upstream of bridge on State Highway 64 at Langlade, 1.5 mi east of White Lake,
3.0 mi upstream from White Lake Creek, and at about mile 170 above mouth.

DRAINAGE AREA.--463 mi2.

PERIOD OF RECORD.--March 1966 to September 1979, October 1980 to current year.

REVISED RECORDS.--WDR WI-81-1: Drainage area.

GAGE.--Water-stage recorder. Elevation of gage is 1,240 ft, from topographic map. Prior to Oct. 1, 1976,
nonrecording gage 50 ft downstream at same elevation.

REMARKS . --Estimated daily discharges: Ice period listed in rating table below. Records good except those for
ice-affected period, which is fair.

AVERAGE DISCHARGE.--23 years (water years 1967-79, 1981-90), 445 fb3/s, 13.05 in/yr.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge observed, 2,200 ft3/s, Mar. 15, 1973, gage hgishb. 9.48 f£t;
maximum gage height, 10.18 ft, Mar. 16, 1990, backwater from ice; minimum discharge, 119 ft°/s, Nov. 8, 1976,
gage height, 7.24 ft.

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 2,010 ft3/s, June 13, gage height, 10.02 ft; maximum gage
height, 10.18 ft, Mar. 16, backwater from ice; minimum discharge, 135 ft9/s, Oct. 2, gage height, 7.33 ft.

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Stage-discharge relation affected by ice Nov. 18 to Mar. 18.)

7.3 135 8.5 647
7.5 197 9.0 973
8.0 397 9.5 1,420

10.0 1,960

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP
1 140 400 250 230 260 270 241 374 375 456 247 385

2 139 354 260 250 250 270 261 345 355 429 236 362

3 139 331 250 250 250 260 258 324 436 406 240 349

4 145 320 240 240 240 260 255 290 425 371 259 339

5 152 336 250 240 240 250 249 257 394 341 258 331

6 165 373 250 240 250 240 243 244 417 322 251 546

7 174 360 240 230 260 250 239 237 415 314 241 687

8 172 346 220 230 260 260 234 225 393 335 228 657

9 165 340 230 230 270 270 230 268 373 362 216 659
10 167 328 230 240 270 300" 243 518 352 366 214 660
11 168 312 220 240 260 400 242 567 333 354 213 635
12 167 304 230 240 250 580 237 552 506 331 216 625
13 166 291 230 240 250 800 233 525 1630 302 215 625
14 167 292 230 240 250 1100 230 500 1700 279 211 847
15 170 262 220 240 250 1400 234 533 1350 279 228 945
16 181 244 240 240 250 1300 237 683 1280 289 226 896
17 186 179 240 240 250 1100 245 795 1270 296 223 856
18 183 190 230 240 240 900 239 758 1200 293 282 833
19 184 240 220 240 240 676 235 722 1050 288 426 837
20 194 260 210 240 250 584 233 772 926 289 400 797
21 219 270 210 240 260 497 240 750 805 283 394 766
22 275 260 210 240 270 428 254 700 760 280 397 730
23 308 250 210 250 260 330 266 671 815 342 374 694
24 314 230 220 260 250 300 268 649 731 320 358 656
25 311 230 220 270 250 331 277 613 621 299 330 621
26 306 230 220 260 250 300 280 558 649 288 364 594
27 296 240 220 250 260 269 298 498 585 271 418 564
28 269 250 210 250 260 264 366 466 551 263 421 530
29 273 250 210 250 - 253 435 437 532 263 426 494
30 314 250 210 250 . --- 247 401 414 495 264 431 467
31 425 - 220 260 -—- 243 -—-= 395 - 255 409 -
TOTAL 6634 8522 7050 7560 7100 14932 7903 15640 21724 9830 9352 18987
MEAN 214 284 227 244 254 482 263 505 724 317 302 633
MAX 425 400 260 270 270 1400 435 795 1700 456 431 945
MIN 139 179 210 230 240 240 230 225 333 255 211 331
CFSM .46 .61 .49 .53 .55 1.04 .57 1.09 1.56 .68 .65 1.37
IN. .53 .68 .57 .61 .57 1.20 .63 1.26 1.75 .79 .75 1.53

CAL YR 1989 TOTAL 110698 MEAN 303 MAX 1500 MIN 139 CFSM .66 IN. 8.89
WIR YR 1990 TOTAL 135234 MEAN 371 MAX 1700 MIN 139 CFSM .80 IN. 10.87



LOCATION.--Lat 45°07'38",
Unit 04030202, at Count.y Highway M bridge near State Highway 55 5.7 mi southeast of Langlade.

DRAINAGE AREA.--489 mi2.
PERIOD OF RECORD.--April 1986 to current year.
REMARKS. --Discharge values are estimated from record at station 04074950 Wolf River at Langlade.

DATE

OCT 1989

DATE

OCT 1989

DATE

OCT 1989
11...

WATER-QUALITY DATA,

long 88°39'45",

STREAMS TRIBUTARY TO LAKE MICHIGAN
04075050 WOLF RIVER AT HIGHWAY M NEAR LANGLADE, WI

in SE 1/4 NE 1/4 sec.31, T.31 N., R.14 E.

WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

127

Langland County, Hydrologic

DIS- DIS-
CHARGE, CHARGE, SPE- MAGNE- POTAS-  ALKA-
IN INST. CIFIC CALCIUM SIUM, SODIUM, SIUM, LINITY SULFATE
CUBIC CUBIC CON- PH TEMPER- DIS- DIS- DIS- DIS- LAB DIS-
FEET FEET DUCT- (STAND-  ATURE SOLVED SOLVED SOLVED SOLVED  (MG/L SOLVED
TIME PER PER ANCE ARD WATER (MG/L (MG/L (MG/L (MG/L AS (MG/L
SECOND SECOND (US/CM) UNITS) (DEG C) AS CA) AS MG) AS NA) AS K) CACO3) AS S04)
(00060) (00061) (00095) (00400) (00010) (00915) (00925) (00930) (00935) (90410) (00945)
1450 - 170 260 6.9 10.0 28 14 2.8 1.2 120 8.0
1530 - 255 280 7.3 2.5 27 13 2.9 1.2 111 8.0
1430 250 -- 195 6.2 1.0 29 14 2.6 1.1 122 8.0
1000 -- 247 365 7.8 1.5 30 14 2.7 1.1 125 8.0
1400 -- 2620 205 8.4 3.5 24 12 2.5 1.3 98 8.5
1500 -- 216 225 6.9 16.5 24 11 2.4 1.0 105 7.5
0815 -- 1740 97 7.3 19.0 11 5.1 1.3 0.70 39 5.9
1530 -- 248 222 8.3 20.5 24 12 2.3 0.60 109 5.5
1330 -- 617 165 6.4 21.5 19 8.7 2.0 0.80 79 3.9
SOLIDS, NITRO- NITRO-  NITRO-
CHLO- FLUO- SILICA, RESIDUE GEN, NITRO- GEN,  GEN,AM- BARIUM CADMIUM
RIDE, RIDE, DIS- AT 180  NO2+NO3 GEN, AMMONIA MONIA +  PHOS- TOT. TOTAL
DIS- DIS- SOLVED DEG. C DIS-  AMMONIA DIS- ORGANIC PHORUS  ARSENIC RECOV- RECOV-
SOLVED  SOLVED (MG/L DIS- SOLVED TOTAL SOLVED DIS. TOTAL TOTAL ERABLE  ERABLE
(MG/L (MG/L AS SOLVED (MG/L (MG/L (MG/L (MG/L (MG/L (UG/L (UG/L (UG/L
AS CL) AS F) SI02) (MG/L) AS N) AS N) AS N) AS N AS P) AS AS) AS BA) AS CD)
(00940) (00950) (00955) (70300) (00631) (00610) (00608) (00623) (00665) (01002) (01007) (01027)
2.9 0.20 7.2 146 -- 0.010 -- -- -- <1 <100 <1
2.7 0.20 9.1 127 - <0.010 - -- - <1 <100 <1
2.7 0.20 13 160 0.330 -- 0.130 0.80 0.010 -= <100 <1
2.8 0.20 13 160 0.300 - 0.050 0.60 0.010 <1 <100 1
2.5 0.10 10 138 0.400 -- 0.030 0.60 0.030 -- <100 <1
4.2 <0.10 4.7 122 <0.100 -- 0.020 0.50 0.020 - <100 <1
0.40 0.10 5.7 84 <0.100 -- 0.060 0.60 0.060 1 <100 <1
3.2 0.20 6.3 126 <0.100 -- 0.020 0.50 0.020 1 <100 <1
3.6 0.10 9.6 122 <0.100 == 0.020 1.0 0.020 1 <100 <1
CHRO- MANGA-
MIUM, COPPER, IRON, LEAD, NESE, MERCURY NICKEL, SILVER, ZINC,
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL SELE- TOTAL TOTAL
RECOV-  RECOV- RECOV- RECOV- RECOV- RECOV-  RECOV-  NIUM RECOV-  RECOV- CYANIDE
ERABLE ERABLE ERABLE [ERABLE ERABLE ERABLE ERABLE TOTAL ERABLE ERABLE TOTAL
(UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (MG/L
ASCR) ASCU) ASFE) ASPB) ASMN) AS HG) AS NI) AS SE) AS AG) AS ZN) AS CN)
(01034) (01042) (01045) (01051) (01055) (71900) (01067) (01147) (01077) (01092) (00720)
<1 2 100 1 20 <0.10 3 <1 <1 <10 <0.010
2 2 160 1 50 -- 1 <1 <1 <10 <0.010
s 4 210 2 30 1.0 2 -- <1 40 ==
22 6 160 1 30 <0.10 <1 == <1 <10 -
<1 2 250 1 30 <0.10 1 == <1 <10 ==
<1 2 140 1 40 <0.10 <1 -~ <1 <10 --
2 4 810 2 130 0.10 1 -~ <1 30 --
<1 3 200 1 50 <0.10 1 -- <1 <10 ==
1 2 600 1 70 <0.10 3 -- <1 20 ==



STREAMS TRIBUTARY TO LAKE MICHIGAN
445330088361400 LEGEND LAKE SITE #3 (NEAR LODGE) NEAR SHAWANO, WI
LOCATION.--Lat 44°53'30", long 88°36°'14",
Unit 04030202, 7.4 mi north of Shawano.
PERIOD OF RECORD.--February to September 1990.
REMARKS .--Lake sampled approximately 1 mi east of lodge located on west shore at a depth of about 40 ft.

in NE 1/4 SW 1/4 sec. 19, T.28 N., R.16 E, Menominee County, Bydrologic

WATER-QUALITY DATA, FEBRUARY 19 TO AUGUST 08, 1990
(Milligrams per liter unless otherwise indicated)

Feb. 19 May 22 July 10 Aug. 08
D:Eth of sample (ft) 1.5 12.5 1.5 34.0 1.5 39.0 1.5 39.0
Lake stage (ft) - 1.92 1.87 1.80
Specific conductance (uS/cm) 333 338 306 348 284 347 277 347
pH (units) 7.4 7.4 8.2 7.3 8. 6. 8.4 7.0
Water temperature (°C) 1.7 4.0 13.7 7.7 24.0 8.7 24.3 9.6
Color (Pt-Co. scale) --- --- 5.0 5.0 --- --=- - ---
Turbidity (NTU) --- --- 0.5 0.5 --- - - -
Secchi-depth (meters) 1.8 6.2 3.8 2.9
Dissolved oxygen 7.2 4.1 10.0 0.0 8.2 0.0 - 0.0
Hardness, as CaCO3 --- --- 150 160 -—- - --- -
Calcium, dissolved (Ca) -=- —-- 31 32 -—- - --- -
Magnesium, dissolved (Mg) —-- -—- 18 19 -—- -—- —— -—-
Sodium, dissolved (Na) —-- - 2.6 2.4 - --- -—- -
Potassium, dissolved (X) --- -—- 0.9 1.0 --- --- --- --=
Alkalinity, as CaCO3 --- --- 150 151 --- -—- - -
Sulfate, dissolved (S04) --- --- 9.0 9.1 --- --- --- -—
Fluoride, dissolved (F) --- --- <0.10 0.20 --- --- - -
Chloride, dissolved (Cl) --- --- 3.70 4,20 --- --- -—- ---
Silica, dissolved (Si02) --- --- 0.90 1.40 --- --- —-—- -—-
Solids, dissolved, at 180°C -=- --- 155 171 -=- -—- --- ---
Nitrogen, nitrite, total (as N) --- --- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Nitrogen, NO2 + NO3, total (as N) --- -—- <0.10 <0.10 <0.10 0.20 <0.10 <0.10
Nitrogen, ammonia, total (as N) -—- === <0.01 0.03 <0.01 1.70 <0.01 0.22
Nitrogen, organic, total (as N) --- - === 0.37 --- 0.80 --- 0.98
Nitrogen, amm. + org., total (as N) === -—- 0.40 0.40 0.70 2.50 0.50 1.20
Nitrogen, total (as N) —-—- --- === === - 2.7 - -
Phosphorus, total (as P) - === 0.012 0.006 0.006 0.160 0.012 0.021
Phosphorus, ortho, dissolved (as P) - --- <0,001 0.002 0.001 0.104 0.004 0.002
Iron, dissolved (Fe) ug/L ——- - 4.0 4.0 -—— - - -——-
Manganese, dissolved (Mn) ug/L ——— === 3.0 1.0 --- -—= -—- -—-
Chlorophyll a, phytoplankton (ug/L) -——- - 0.5 === 1.1 --- 1.6 -
2-19-90 5-22-90 7-10-90 8-8-90
DISSOLVED OXYGEN (D.O.), IN MILLIGRAMS PER LITER
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STREAMS TRIBUTARY TO LAKE MICHIGAN 129
445328088335000 ROUND LAKE NEAR SHAWANO, WI
LOCATION.--Lat 44°53°'28", long 88°33°'50", in NE 1/4 SW 1/4 sec. 21, T.28 N., R.16 E., Menominee County, Hydrologic
Unit 04030202, 7.8 mi northeast of Shawano.
LAKE-STAGE RECORDS
PERIOD OF RECORD.--May to September 1990.
GAGE.--Staff gage read by A. Fowler. Elevation of gage 841 ft, from topographic map.

EXT'RQEHES FOR CURRENT YEAR.--Maximum gage-height observed, 2.68 ft, Sept. 20; minimum gage-height observed, 1.49 ft,
ay 4.

GAGE HEIGHT, FEET, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

DAY OCT Nov DEC JAN FEB MAR AFR MAY JUN JuL AUG SEP

WONG NS W
]
[]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
'
]
]
'
]
]
]
]
]
]
]
]
]
1
1
1

--- --- --- - --- - -— --- --- 1.86 --- 2.48

--- --- --- --- - - — -—- --- i-- 2.19 ---

--- --- --- --- --- -—- -— --- 1.78 --- -=- ---
10 --- --- -—- --- - - - --- --- 1.88 --- -
1 --- --- --- --- --- --- - 1.70 --- --- --- -
12 --- - - - - -- —_— - --- - --- ---
13 -- --- --- --- --- --- ——— --- --- 1.84 - -—-
14 --- --- - -— — - - - 1.91 - --- 2.60
15 --- --- --- --- ——— - - .- 2 --- 2.30 ---
16 --- --- - - - - — - - - - ---
17 --- --- --- - - -—— ——- -— -—- — --- ---
18 --- --- - --- - - -—- 1.74 --- --- --- ---
19 --- --- --- -—- -—- - -—- - --- --- --- ---

21 --- - --- - - - —- ——- - - - -—-
22 - --- - --- - -—- - 1.76 --- - --- ---
23 --- - - - - -—- - - -—- -— --- ---
24 --- --- --- --- --- - - --- --- - 2.28 ---
25 --- - - - — - -— -— - --- - -—-
26 --- - - --- —— —— —— - - - --- -
27 --- - --- -— — — - - --- -—- --- ---
28 --- --- - -— -— -— - - --- - --- -—-
29 --- --- --- --- -—-- --- --- - 1.96 --- --- -—-
30 - — - - -—- —- - - - - - -
31 - --- --- --- --- - - --- --- -—- 2.30 ---



130 STREAMS TRIBUTARY TO LAKE MICHIGAN
445328088335000 ROUND LAKE NEAR SHAWANO, WI--CONTINUED

- WATER-QUALITY RECORDS
PERIOD OF RECORD.--February to September 1990.
REMARKS . --Lake sampled near southeast end at a lake depth of about 35 ft. Lake ice-covered during February sampling.

WATER-QUALITY DATA, FEBRUARY 20 TO AUGUST 07, 1990
(Milligrams per liter unless otherwise indicated)

Feb. 20 May 22 July 10 Aug. 07
D:gth of sample (ft) 1.6 25.0 1.5 32,0 1.5 29.0 1.5 25.0
Lake stage (ft) -—- 1.76 1.88 2.19
Specific conductance (uS/cm) 190 191 180 249 167 218 165 222
H (units) 7.4 7.0 7.8 6.2 8.6 6.7 8.3 6.5
ater temperature (°C) 1.6 4.4 14.5 8.5 25.0 11.4 21.9 12.4
Color (Pt-Co. scale) -— -— 10 12 -— -— - -—-
Turbidity (NTU) -—— -— 0.4 1.0 -—- - --- -
Secchi-depth (meters) 3.0 4.2 2.6 4.4
Dissolved oxygen 7.3 2.3 10.3 0.0 9.5 0.0 9.5 0.2
Hardness, as CaCO3 - -— 82 85 --- --- === -
Calcium, dissolved (Ca) -—- - 19 20 --- --- - -—-
Magnesium, dissolved (Mg) -—- -—- 8.3 8.6 -—- - - ---
Sodium, dissolved (Na) --- --- 2.2 2.2 - - - --=
Potassium, dissolved (K) —-— -—- 0.4 0.5 --- -—- -— -—-
Alkalinity, as CaCO3 -—- -—- 76 78 --- - el -—-
Sulfate, dissolved (S04) --- --- 7.5 6.6 -—- --- === ---
Fluoride, dissolved (F) ———= === <0.1 <0.1 --- -—- --- ---
Chloride, dissolved (Cl) —-—— Rt 4.0 3.6 -——- -—— -—- -—-
Silica, dissolved (Si02) --- -—- 0.8 3.2 --- -—= - -
Solids, dissolved, at 180°C -— -—- 88 91 - -—- --- ---
Nitrogen, nitrite, total (as N) -—- --- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Nitrogen, NO2 + NO3, total (as N) --- --- <0.10 <0.10 <0.10 0.20 <0.10 <0.10
Nitrogen, ammonia, total (as N) --- --- 0.03 0.45 0.02 0.81 0.02 0.11
Nitrogen, organic, total (as N) -—- --- 0.57 0.55 0.58 0.49 0.78 0.59
Nitrogen, amm. + org., total (as N) --- --- 0.60 1.00 0.60 1.30 0.80 0.70
Nitrogen, total (as N) --- --- --- --- --= 1.5 --- --=
Phosphorus, total (as P) -— --- 0,006 0.029 0.006 0.084 0.005 0.019
Phosphorus, ortho, dissolved (as P) —— - <0.001 0.005 <0.001 0.064 0.008 0.001
Iron, dissolved (Fe) ug/L —— -— 14 210 --- === - -—=
Manganese, dissolved (Mn) ug/L -——- -—- 3 360 --- - -—- ---
Chlorophyll a, phytoplankton (ug/L) -— -—- 0.5 - 0.9 --- 1.7 -—-
2-20-90 5-22-90 7-10-90 8-7-90
DISSOLVED OXYGEN (D.O.), IN MILLIGRAMS PER LITER
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SPECIFIC CONDUCTANCE (S.C.), IN MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS



STREAMS TRIBUTARY TO LAKE MICHIGAN 131
445305088361200 LAMOTTE LAKE NEAR SHAWANO, WI
LOCATION.--Lat 44°53'05", long 88°36°'12", in NE 1/4 NW 1/4 sec. 30, T.28 N., R.16 E., Menominee County, Hydrologic
Unit 04030202, 6.9 mi north of Shawano.
" LAKE-STAGE RECORDS
PERIOD OF RECORD.--May to September 1990.
GAGE.--Staff gage read by A. Fowler. Elevation of gage, 838 ft, from topographic map.

EXTREMES FOR CURRENT YEAR.--Maximum gage-height observed, 1.55 ft, Sept. 13; minimum gage-height observed,
1.36 ft, July 11 and Aug. 7.

GAGE HEIGHT, FEET, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

DAY oCT NOV DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP

1 - - —— - - — - -——— - —_——— ——- ——
2 ——- - —_— —— — ——— —- - ——— —_— —- -
3 - - - —_— —- ——— —-——- - ——— - - -
4 --- --- --- --- --- --- --- 1.50 --- --- --- ---
5 - - - - _—- - ——- - —_——— —_—- - -
6 - ——— - - [y - - - - - - -
7 --- - --- --- --- --- - --- --- --- 1.36 ---
8 -——— ——— -—- -——- -——- - - -——- -—- - - -
9 - -_—- - -_—- -——- -——- - - -—— - - -

10 --- --- - --- --- --- --- -—- - --- - -
1 --- --- --- --- --- --- --- --- --- 1.36 - ---
12 - --- --- --- --- --- --- --- --- === --- ---
13 --- --- - --- --- --- --- --- - --- --- 1.55
14 --- --- --- --- --- --- --- --- --- --- --- -
15 --- --- --- --- --- --- --- --- --- --- - ---
16 --- --- --- --- --- --- --- --- --- --- --- ---
17 --- --- --- --- --- --- --- --- --- --- --- ---
18 --- --- --- --- --- --- --- --- --- --- --- ---
19 --- --- --- --- --- --- -—- --- --- --- --- ---
20 --- --- --- --- --- --- --- --- --- --- --- ---
21 --- --- --- --- --- --- --- --- --- --- --- ---
22 --- --- --- --- --- --- --- 1.45 --- --- --- ---
23 - --- --- --- --- - --- <-- --- --- --- ---
24 --- --- --- --- --- - --- --- --- --- --- ---
25 --- --- --- --- --- --- - --- --- --- --- ---
26 --- --- --- --- --- --- --- --- --- --- --- ---
27 --- --- --- --- --- --- --- --- --- --- --- ---
28 --- --- --- --- --- --- --- --- --- --- --- ---
29 --- --- --- --- --- - --- --- --- --- --- ---
30 --- --- --- --- --- - --- --- --- --- --- ---
31 --- --- --- --- --- --- --- --- --- --- --- ---



STREAMS TRIBUTARY TO LAKE MICHIGAN

445305088361200 LAMOTTE LAKE NEAR SHAWANO, WI--CONTINUED

PERIOD OF RECORD.--February to September 1990.

REMARKS.--Lake sampled near center at a lake depth of about 70 ft.

WATER-QUALITY RECORDS

WATER-QUALITY DATA, FEBRUARY 20 TO AUGUST 07, 1990

(Milligrams per liter unless otherwise indicated)
Feb, 20 May 22 July 11 Aug.
D:Et.h of samgle (ft) 1.5 48.0 1.5 52.0 1.5 59.0 1.5
Lake stage (ft) -—- 1.45 .36 1.3
Specific conductance (uS/cm) 323 336 309 349 247 312 262 3
H (units) 7.6 7.3 8.3 7.2 8.2 7.0 8.1
ater temperature (°C) 1.4 4.0 14.0 5.6 23.3 5.9 24.1
Color (Pt-Co. scale) === - 10 10 - - el
Turbidity (NTU) - -—- 0.6 2.1 -—- - -
Secchi~depth (meters) 3.0 3.3 3.0 5.7
Dissolved oxygen 6.4 0.2 10.7 0.0 9.4 0.0 9.0
Hardness, as CaCO3 - - 150 170 - - ---
Calcium, dissolved (Ca) -——- —— 34 38 -— -— -
Magnesium, dissolved (Mg) ~—- ~—- 17 18 - - tatd
Sodium, dissolved (Na) --- - 3.0 3.3 ——- - -
Potassium, dissolved (K) -—- - 0.9 1.0 -—— - -—-
Alkalinity, as CaCO3 -— -—- 154 172 it - -
Sulfate, dissolved (SO4) -—— === 4.7 3.5 - - -
Fluoride, dissolved (F) -~ ~—- <0.1 <0.1 - - -
Chloride, dissolved (Cl) -—- -—- 4.8 5.6 -—- -—- -
Silica, dissolved (Si02) -—- -—- 6.6 14.0 -—- - -
Solids, dissolved, at 180°C -—- —— 164 187 - - -
Nitrogen, nitrite, total (as N) - -~ <0.01 <0.,01 <0.01 0.02 <0.01
Nitrogen, NO2 + NO3, total (as N) - - <0.10 <0.10 <0.10 <0.10 <0.10
Nitrogen, ammonia, total (as N) -=- 0.01 0.55 0,01 1.00 <0.01
Nitrogen, organic, total (as N) - 0.79 0.35 0.49 0.40 -—-
Nitrogen, amm. + org., total (as N) 0.80 0.90 0.50 1.40 0.40
Phosphorus, total (as P) 0.005 0.053 0.004 0.138 0.007
Fhosphorus, ortho, dissolved (as P) <0.001 0.030 0.002 0.004 0.006
Iron, dissolved (Fe) ug/L 5 350 il - -
Manganese, dissolved (Mn) ug/L === 12 800 - - -=-
Chlorophyll a, phytoplankton (ug/L) ~-- -—- 0.8 -——- 1.8 --- 0.7
2-20-90 5-22-90 7-11-90 8-7-90
DISSOLVED OXYGEN (D.O.), IN MILLIGRAMS PER LITER
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SPECIFIC CONDUCTANCE (S.C.), IN MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS

Lake ice-covered during February sampling.



STREAMS TRIBUTARY TO LAKE MICHIGAN 133
04077400 WOLF RIVER NEAR SHAWANO, WI

LOCATION.-~Lat 44°50°09", long 88°37'30", in SE 1/4 NW 1/4 sec.12, T.27 N., R.15 E., Shawano County, Hydrologic
Unit 04030202, on left bank 350 ft downstream from dam, 3.7 mi north of Shawano, 1.5 mi upstream from Red
River, and at mile 130.6.

DRAINAGE AREA.--816 mi2.
WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--May 1907 to March 1909, October 1910 to current year. Monthly discharge only for some
periods, published in WSP 1307. Published as "at Keshena" prior to April 1928. Published as "at Keshena
g;é%;" April 1928 to September 1981. Published as "at Keshena Falls near Keshena" October 1981 to September

REVISED RECORDS.--WSP 1337: 1914-15(M), 1918-19(M), 1921, 1923(M), 1926(M), 1928(M), 1933. WDR WI-80-1:
Drainage area.

GAGE.--Water-stage recorder. Elevation of gage is 810 ft above National Geodetic Vertical Datum of 1929, from
topographic map. Prior to Mar. 23, 1928, nonrecording gage at bridge in Keshena 4.1 mi upstream at different
gagum, and from Mar. 23, 1928 to Sept. 30, 1985, water-stage recorder at site 5.8 mi upstream at different

atum,

REMARKS.~--Estimated daily discharges: Ice periods listed in rating table below. Records good except those for
ice-affected periods, which are fair. Minor regulation by power dam upstream.

AVERAGE DISCHARGE.--81 years (1908, 1911-90), 758 ft3/s, 12.61 in/yr.

EXTREMES FOR PERIOD OF RECORD,.--Maximum daily discharge 5,200 £t3/s, Mar. 15, 1973; maximum gage height,
15.59 ft, Dec. 2, 1983, from hish-wates mark in well, at site and datum then in use (backwater from ice);
minimum discharge (unregulated), 91 ft°/s, Dec. 22, 1939, 8280 height, 4.67 ft, site and datum then in use,
result of ice storage; minimum discharge (regulated), 77 ft°/s, Nov. 19, 1989.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,150 ft3/s, June 15, gage height 11.42 ft; minimum daily,
246 ft°/s Nov. 19.

RATING TABLE (ga%e height, in feet, and discharge, in cubic feet per second).
(Shifting-control method used Mar. 16 to Apr. 8, May 2-9, 19-29, and July 6
to Sept. 6; stage-discharge relation affected by ice Dec. 9 and Dec. 11 to

Mar. 15.)

7.2 220 8.0 590

7.3 255 10.0 2,030

7.5 335 12.0 3,630

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 316 858 389 380 340 340 643 553 651 881 506 775
2 316 820 515 380 340 370 636 582 527 738 492 744
3 315 705 406 370 350 360 658 470 752 654 462 697
4 314 560 400 360 360 350 647 446 771 619 632 565
5 299 636 371 350 350 350 634 428 818 630 575 622
6 302 699 438 330 340 340 616 383 758 529 572 652
7 344 709 394 320 360 340 634 449 706 554 518 1090
8 368 693 286 360 350 350 576 419 650 662 477 1160
9 387 557 330 350 350 370 562 464 610 728 466 1020
10 401 567 283 340 350 390 602 686 589 756 432 1010
11 418 542 390 350 350 460 576 1030 540 697 411 1010
12 399 548 350 330 360 700 558 977 699 675 423 947
13 395 566 310 350 350 1000 552 882 1520 588 472 933
14 429 570 340 360 340 1700 532 881 2870 540 410 1370
15 422 532 360 360 370 2200 509 832 2870 520 468 1760
16 450 496 370 360 370 2610 548 993 1950 425 609 1760
17 552 327 360 360 360 2200 498 1190 2020 602 521 1530
18 388 384 360 370 350 1630 490 1280 1930 614 504 1360
19 405 246 350 360 350 1460 505 1220 1710 580 823 1400
20 414 499 350 350 340 1210 501 1400 1340 605 979 1340
21 431 594 350 350 360 1210 508 1470 1230 526 941 1250
22 426 491 310 360 350 938 490 1260 1140 471 848 1180
23 466 415 340 370 350 781 509 1110 1410 493 692 1130
24 557 415 360 360 350 693 517 1040 1420 636 662 1020
25 529 432 360 360 340 T44 536 1010 1110 587 697 1010
26 539 487 350 350 350 803 551 948 945 528 744 972
27 542 559 350 350 360 778 568 838 1000 541 839 963
28 535 482 350 360 350 629 618 782 871 507 874 845
29 531 438 350 340 -— 658 746 723 796 517 835 840
30 612 402 350 350 -—- 579 686 702 902 578 743 807
31 821 - 350 350 --- 629 --7 632 - 452 821 -
TOTAL 13623 16229 11172 10990 9840 27172 17206 26080 35105 18433 19448 31762
MEAN 439 541 360 355 351 877 574 841 1170 595 627 1059
MAX 821 858 515 380 370 2610 746 1470 2870 881 979 1760
MIN 299 246 283 320 340 340 490 383 527 425 410 565
CFSM .54 .66 A4 .43 .43 1.07 .70 1.03 1.43 .73 .77 1.30
IN. .62 74 .51 .50 .45 1.24 .78 1.19 1.60 .84 .89 1.45

CAL YR 1989 TOTAL 194372 MEAN 533 MAX 1530 MIN 246 CFSM .65 IN. 8.86
WIR YR 1990 TOTAL 237060 MEAN 649 MAX 2870 MIN 246 CFSM .80 IN. 10.81



134

STREAMS TRIBUTARY TO LAKE MICHIGAN
04077400 WOLF RIVER NEAR SHAWANO, WI--CONTINUED

WATER-QUALITY RECORDS

PERIOD OF RECORD.--November 1989 to September 1990.

DATE

NOV 1989
2

DATE

NOV 1989
2

DATE

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DIS- _ DIS-
CHARGE, CHARGE,  SPE- MAGNE- POTAS-  ALKA-
IN ° INST.  CIFIC CALCIUM  SIUM, SODIUM,  SIUM, LINITY SULFATE
CUBIC  CUBIC  CON- PH  TEMPER- DIS- DIS- DIS- DIS-.  LAB  DIS-
FEET  FEET  DUCI- (STAND- ATURE  SOLVED SOLVED SOLVED  SOLVED (MG/L  SOLVED
TIME  PER PER  ANCE ARD  WATER  (MG/L  (MG/L  (MG/L  (MG/L  AS (MG/L
SECOND SECOND (US/CM) UNITS) (DEG C) AS CA) AS MG) AS NA) AS K)  CACO3) AS SO4)
(00060) (00061) (00095) (00400) (00010) (00915) (00925) (00930) (00935) (90410) (00945)
0900 -- 681 278 6.5 3.5 35 17 3.6 1.6 142 1
1600 370 -- 290 6.6 1.5 34 16 2.8 1.2 144 9.0
1200 370 -- 380 8.0 1.0 36 17 2.8 1.2 146 10
1515 -- 535 255 8.4 4.0 29 14 2.8 1.1 113 12
1730 -- 465 315 7.1 11.5 29 14 2.5 1.1 129 12
0715 -~ 2800 145 6.6 18.5 18 8.2 1.7 0.90 66 7.4
1630 -- 584 275 7.9 210 30 15 2.5 0.90 135 7.0
1500 -- 921 215 7.6 21,5 23 11 2.3 1.0 100 5.4
SOLIDS,  NITRO- NITRO-  NITRO-
CHLO-  FLUO- SILICA, RESIDUE GEN,  NITRO-  GEN,  GEN,AM- BARIUM, CADMIUM
RIDE,  RIDE, DIS- ' AT 180 NO2+NO3  GEN, AMMONIA MONIA + PHOS- TOTAL'  TOTAL
DIS- DIS-  SOLVED DEG. C  DIS- AMMONIA  DIS- ORGANIC PHORUS ARSENIC RECOV-  RECOV-
SOLVED SOLVED (MG/L ~ DIS-  SOLVED TOTAL  SOLVED DIS. TOTAL  TOTAL  ERABLE ERABLE
(MG/L  (MG/L  AS SOLVED (MG/L  (MG/L  (MG/L  (MG/L  (MG/L  (UG/L  (UG/L  (UG/L
ASCL) ASF) SI02) (MG/L) ASN) ASN) ASN) ASN) ASP) ASAS) AS BA) AS CD)
(00940) (00950) (00955) (70300) (00631) (00610) (00608) (00623) (00665) (01002) (01007) (01027)
3.5 0.20 10 167  --  <0.010 - -- -- <1 <100 <1
3.1 0.20 13 175 0.510  -- 0.100 0.50 <0.010 - <100 <1
2.9 0.20 14 183  0.500  -- 0.040 0.30  0.030 <1 -- --
5.1 0.20 1 150  0.600 -- 0.050 0.40  0.020 1 <100 <1
5.6  <0.10 4.5 150  <0.100 -- 0.030 0.40  0.020 - <100 <1
2.7 0.20 6.7 16  0.100  -- 0.050 0.70  0.060 1 100 <1
4.7 0.50 7.0 163 0.100  -- 0.040 0.60  0.020 1 <100 <1
4.2 0.10 10 138 0.200 -- 0.050 0.70  0.020 <1 <100 3
CHRO- MANGA-
MIUM, COPPER, IRON,  LEAD,  NESE, MERCURY NICKEL, SILVER,  ZINC,
TOTAL  TOTAL  TOTAL  TOTAL  TOTAL  TOTAL  TOTAL  SELE-  TOTAL  TOTAL
RECOV- RECOV- RECOV- RECOV- RECOV- RECOV- RECOV- NIUM,  RECOV- RECOV- CYANIDE
LE ERABLE ERABLE ERABLE ERABLE ERABLE ERABLE TOTAL  ERABLE ERABLE TOTAL
(UG/L  (UG/L  (UG/L  (UG/L  (UG/L  (UG/L  (UG/L  (UG/L  (UG/L  (UG/L  (MG/L
AS CR) ASCU) ASFE) AS PB) ASMN) AS HG) AS NI) AS SE) AS AG) AS zN)  AS CN)
(01034) (01042) (01045) (01051) (01055) (71900) (01067) (01147) (01077) (01092) (00720)
2 1 160 2 40 -- 2 <1 <1 100 <0.010
2 23 120 3 20 <1.0 40 -- <1 30 --
-- -- -- -- -- <0.10 -- -- -- - --
<1 2 190 1 30 <0.10 2 - <1 <10 --
<1 2 180 1 70 <0.10 <1 -- <1 <10 --
2 5 830 2 120  <0.10 2 -~ < 10 --
<1 3 190 1 50  <0.10 4 -- <1 <10 -
1 2 300 1 30 <0.10 1 -- <1 10 -



STREAMS TRIBUTARY TO LAKE MICHIGAN
445215088300300 BASS LAKE NEAR SHAWANO, WI

135

LOCATION, --Lat. 44°52'15", long 88°30°03”, in SE 1/4 SE 1/4 sec. 25, T.28 N., R.16 E., Menominee County, Hydrologic

Unit 04030202, 8.1 mi northeast of Shawano.

PERIOD OF RECORD.--May to September 1990.

GAGE.--Staff gage read by A. Fowler.

LAKE-STAGE RECORDS

Elevation of gage 835 ft, from topographic map.

EXTREMES FOR CURRENT YEAR.--Maximum gage-height observed, 2.64 ft, Sept. 14 and 20; minimum gage-height observed,

2.00 ft, May 4.

DAY

VOONO LS WNE

GAGE HEIGHT, FEET, WATER YEAR OCTOBER
ME

AN VALUES

1989 TO SEPTEMBER 1990

2.45



136 STREAMS TRIBUTARY TO LAKE MICHIGAN
445215088300300 BASS LAKE NEAR SHAWANO, WI--CONTINUED

WATER-QUALITY RECORDS
PERIOD OF RECORD.--July to September 1990.
REMARKS. --Lake sampled near west end at a lake depth of about 25 ft.

WATER-QUALITY DATA, JULY 10 AND AUGUST 07, 1990
(Milligrams per liter unless otherwise indicated)

July 10 Aug. 07
Depth of sample (ft) 1.5 21.0 1.5 22.5
Lake stage (ft) 2.40 2.44
Specific conductance (uS/cm) 105 114 106 132
pH (units) 7.4 6.6 8.1 6.1
Water temperature (°C) 24.1 20.3 23.0 22.0
Secchi-depth (meters) 4.5 4.5
Dissolved oxygen 8.3 2.3 8.6 2.3
Nitrogen, nitrite, total (as N) <0.01 <0.01 <0.01 <0.01
Nitrogen, NO2 + NO3, total (as N) <0.10 <0.10 <0.10 <0.10
Nitrogen, ammonia, total (as N) 0.04 0.04 0.02 <0.01
Nitrogen, organic, total (as N) 0.56 0.46 1.1 -—-
Nitrogen, amm. + org., total (as N) 0.60 0.50 1.10 1.20
Phosphorus, total (as P) 0.006 0.007 0.005 0.009
Phosphorus, ortho, dissolved (as P) 0.004 0.004 0.003 0.003
Chlorophyll a, phytoplankton (ug/L) 0.5 --- 1.6 ---

7-10-90 8-7-90
DISSOLVED OXYGEN (D.O.),
IN MILLIGRAMS PER LITER
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DRAINAGE AREA.

PERIOD OF RECORD.--October 1989 to September 1990.
GAGE.--Water-stage recorder.

--76.3 mi2,

STREAMS TRIBUTARY TO LAKE MICHIGAN
0407809265 MIDDLE BRANCH EMBARRASS RIVER NEAR WITTENBERG, WI
LOCATION.--Lat 44°49'31", long 89°07'05", in NW 1/4 NW 1/4 sec.13, T.27 N., R.11 E., Shawano County, Hydrologic

Unit 04030202, on right bank 60 ft upstream from Cardinal Lane, 2.5 mi east of Wittenberg, and 2.5 mi upstream
from Wilson Creek.

WATER-DISCHARGE RECORDS

by Wisconsin Department of Transportation.)

REMARKS.--Estimated daily discharges:
ice-affected periods, which are fair.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 710

§F3/s. Mar. 14, gage height 4.77 ft, backwater from ice;

minimum, 7.6 ft</s Nov. 28, gage height, 0.17 ft°/s, result of freezeup.

DAY OCT
1 15
2 16
3 15
4 15
5 18
6 21
7 22
8 22
9 21
10 21
1 22
12 23
13 22
14 22
15 23
16 32
17 30
18 26
19 24
20 24
21 23
22 22
23 22
24 21
25 21
26 21
27 21
28 21
29 23
30 34
31 57
TOTAL 720
MEAN 23.2
MAX 57
MIN 15
CFsSM .30
IN. .35
WIR YR 1990

RATING TABLES (gage height, in feet, and discharge, in cubic feet

Ice periods listed in rating tables below.
Gage-height telemeter at station.

137

Datum of gage is 1,118.24 ft above National Geodetic Vertical Datum of 1929 (levels

Records good except those for

er second).

(Stage-discharge relation affected by ice Nov. 13 to Feb. 4 and Feb. 10 to

Mar. 14.)

Oct. 1 to June 15(1645)

.2
N
.6
.8

0

=O00O0O0

1.5 97
2.0 160
3.0 335
4.0 576
5.0 880

June 15(1700) to Sept. 30

[ =N=X=]
o0eEN

SN
ocooown

106
170
338
576

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

815
27.2
59
16
.36
.40

JAN FEB
13 29
14 29
15 30
15 31
15 k¥
15 33
15 34
16 35
17 35
17 30
19 29

8 30
18 30
17 28
18 27
19 27
21 26
20 27
20 26
22 25
22 29
22 33
23 31
25 28
25 27
25 29
26 31
28 33
30 ---
30 ===
29 ---

629 834

20.3 29.8
30 35
13 25
.27 .39
.31 .41

MEAN VALUES

1.76

1212
40.4
66
32
.53
.59

TOTAL 18250 MEAN 50.0 MAX 601 MIN 11 CFSM .66 IN. 8.90

JUN JUL
34 65
36 58
51 54
57 49
50 46
51 43
48 42
42 55
37 63
34 53
33 45
70 41

234 38

275 36

355 37

293 42

174 43

139 42

119 41
87 41
74 40
76 36

145 35

156 34

113 32
86 31

100 31
88 32
79 45
73 50

--= 45

3209 1345

107 43.4

355 65
33 31

1.40 .57
1.56 .66



138 STREAMS TRIBUTARY TO LAKE MICHIGAN
0407809265 MIDDLE BRANCH EMBARRASS RIVER NEAR WITTENBERG, WI--CONTINUED
WATER-QUALITY RECORDS

PERIOD OF DAILY RECORD.--
WATER TEMPERATURE: December 1989 to September 1990.

INSTRUMENTATION.--Water temperature recording data logger since December 1989. Data logger records temperature
at 15-min intervals. Sensor attached to orifice located at midstream.

REMARKS . --Records regresent water temperature at sensor within 0.5°C. Interruptions in record were due to
malfunctions of the instrument.

EXTREMES FOR CURRENT PERIOD.--
WATER TEMPERATURE: Maximum, 28.0°C, July 3-4, 20, Aug. 16; minimum, 0.0°C, on many days during winter.

WATER TEMPERATURE, DEGREES CELSIUS, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DAY MAX MIN  MEAN MAX MIN  MEAN MAX MIN  MEAN MAX MIN  MEAN
OCTOBER NOVEMBER DECEMBER JANUARY

1 —— —— —— —_— - - 0 .0 .0 .0 .0 .0
2 ——— — ——— -—— -— -—— 0 .0 .0 .0 .0 .0
3 ——— — - - - -—- 0 .0 .0 .0 .0 .0
4 — ——- _——— -——— ——— - 0 .0 [+} .0 .0 .0
5 -— — _— - - - 0 .0 0 .0 .0 .0
6 — —— - - -—- - 0 .0 0 .0 .0 .0
b -— - — — - - 0 .0 0 .0 .0 .0
8 _— — —— - _——— - 0 .0 0 .0 .0 .0
9 — — —_—— - -—— - 0 .0 0 .0 .0 .0
10 — —— —— - - -——— 0 .0 0 .0 .0 .0
11 ——— ——— -— -— -—- -— .0 .0 0 .0 .0 .0
12 —— —— -—— ——— -— -— .0 .0 0 .0 .0 .0
13 — —— _— ——- - .0 .0 0 .0 .0 .0
14 _— —— —— -—- - .0 .0 0 .0 .0 .0
15 —— - — - - 0 .0 0 .0 .0 .0
16 _— —— —_— -— -— -— .0 .0 0 .0 .0 .0
17 —— —_— - - - -— .0 .0 .0 .0 .0 .0
18 -— - - — - - .0 .0 0 .0 .0 .0
19 - - —— --- --- --- .0 .0 0 .0 .0 .0
20 — _— _— —— — - 0 .0 0 .0 .0 .0
21 _— -— —— -— --- -— 0 .0 0 .0 .0 .0
22 - - — - - - 0 .0 0 .0 .0 .0
23 - _— - - -— -— 0 .0 0 .0 .0 .0
24 — -——— —— -—— -— - 0 .0 0 .0 .0 .0
25 - - - - - -— 0 .0 0 .0 .0 .0
26 —— _—- -— - -— -— 0 .0 0 .0 .0 .0
27 _— -— —_—— ——— -— - 0 .0 0 .0 .0 .0
28 R -_— -_— -— —-—— - 0 .0 0 .0 .0 .0
29 ——— — _— _— - 0 .0 0 .0 .0 .0
30 —_——— _— - -— - 0 .0 0 .0 .0 .0
31 —— — - -— -— 0 .0 0 .0 .0 .0
MONTH — _—— -— - ——- - 0 .0 0 .0 .0 .0
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REVISED RECORDS.--WSP 1114:

GAGE.--Water-stage recorder.

1943 (M)

by U.S. Army Corps of Engineers).

.~~Estimated daily discharges:
ice-affected period, which is fair,

STREAMS TRIBUTARY TO LAKE MICHIGAN
04079000 WOLF RIVER AT NEW LONDON, WI
LOCATION.--Lat 44°23'32", long 88°44'25", in NE 1/4 SE 1/4 sec.12, T.22 N., R.14 E,, Waupaca County, Hydrologic

Unit 04030202, on right bank 100 ft downstream from Pearl Street bridge in New London, 0.2 mi downstream from
Embarrass River, and at mile 56.3,
DRAINAGE AREA.--2,260 mi2,

PBR{gg OF RECORD.--March 1896 to current year. Prior to October 1913 monthly discharges only, published in WSP

. WSP 1337:

1931.

AVERAGE DISCHARGE.--94 years, 1,753 ft3/s, 10.53 in/yr.

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 15,500 ft3/s, Apr. 13, 1922, ga
maximum gage height, 11.83 ft, Apr. 3, 1979, backwater from ice; minimum daily, 150 f

WDR WI-80-1:

Datum of gage is 747.94 ft above National Geodetic Vertical Datum of 1929 (levels
Prior to Oct. &, 1951, nonrecording gage.

Drainage area.

=3

/s, Mar,

height, 11.4 ft;
1, 1900,

Ice period listed in rating table below. Records good except those for
Gage-height telemeter and data-collection platform at station.

EXTREMES OUTSIDE OF PERIOD OF RECORD.--Flood of Apr. 16, 1888, reached a stage of 11.6 ft, from information by
U.S. Army Corps of Engineers.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 7,670 ft3/s, Mar. 19, gage height, 9.19 ft; minimum discharge,
425 ft9/s, Oct. 4, 5, gage height, 0,15 ft.

DAY OCT
1 457
2 470
3 447
4 427
5 450
6 484
7 511
8 510
9 485
10 509
11 514
12 527
13 512
14 513
15 508
16 603
17 663
18 662
19 691
20 716
21 709
22 703
23 704
24 693
25 688
26 690
27 691
28 694
29 689
30 734
31 843
TOTAL 18497
MEAN 597
MAX 843
MIN 427
CFSM .26
IN. .30
CAL YR 1989

WIR YR 1990

RATING TABLE (gage height, in feet, and discharge, in cubic feet per second).
(Shifting-contol method used Mar. 12-15, Mar. 24 to Apr. 6, Apr. 29 to May 3,
May 11 to July 11, Aug. 6, 21-29, and Sept. 10-30; stage-discharge relation

affected by ice Nov. 21 to Mar, 17.)

0.1

NS N
oooco

410
680
1,000
1,740
2,230

o
(=Y =YY

2,760
3,450
4,900
9,800

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN

NOV DEC
915 660
1070 640
1170 620
1190 620
1190 620
1150 640
1090 620
1080 600
1110 600
1120 620
1120 620
1090 600
1060 580
996 580
932 580
897 580
848 560
721 560
654 560
682 540
700 520
680 520
660 520
660 540
680 540
680 540
680 540
660 540
640 560
640 560
- 580
26765 17960
892 579
1190 660
640 520
.39 .26
.44 .30

TOTAL 430668
TOTAL 547833

18960
612
660
580
.27
.31

18060
645
680
620
.29
.30

VALUES

MAR

660
680
680
660

102220
3297
7640

640
1.46
1.68

1500

40440
1348
2030
1130

.60
.67

MAY

1550
1580
1500
1370
1310

1250
1160
1060

982
1310

1960
2490
2800
2890
2960

3050
3170
3230
3280
3440

3600
3760
3900
3980
4030

4060
4010
3870
3640
3420
3200

83812
2704
4060

982
1.20
1.38

MEAN 1180 MAX 5600 MIN 418 CFSM .52 1IN. 7.09
MEAN 1501 MAX 7640 MIN 427 CFSM .66 IN. 9.02

JUN

2960
2730
2550
2290
2050

1970
1880
1750
1660
1570

1490
1460
1690
2130
2370

2480
2670
2840
2980
3090

3150
3230
3650
4020
4460

4740
4760
4660
4440
4120

85840
2861
4760
1460
1.27
1.41

JUL

3860
3570
3330
3110
2890

2640
2360
2110
1790
1550

1400
1300
1210
1140
1100

1080
1080
1060
1030
1030

1010
983
964
952
935

920
915
933
997

1050

1030

49329
1591
3860

915
.70
.81

868
849
851
977
1140

1290
1530
1600
1560
1470

1360
1280
1270
1230
1220
1190

35465
1144
1600

849
.51
.58

SEP
1120



STREAMS TRIBUTARY TO LAKE MICHIGAN 141
440512089092000 HILLS LAKE NEAR WILD ROSE, WI
LOCATION.~-Lat 44°09'12", long 89°09'20", in SW 1/4 NE 1/4 sec.2, T.19 N., R.11 E., Waushara County, Hydrologic
Unit 04030202, 4.6 mi southeast of Wild Rose.
DRAINAGE AREA.--0.78 mi2,
PERIOD OF RECORD.--June 1983 to August 1984, February to August 1987, and February to August 1990.

REMARKS . --Lake sampled at east end at a lake depth of about 22 ft. Lake ice-covered February l4. Water-quality
analyses by Wisconsin State Laboratory of Hygiene.

WATER-QUALITY DATA, FEBRUARY 14 TO AUGUST 16, 1990
(Milligrams per liter unless otherwise indicated)

Feb. 14 Apr. 10 June 13 July 18 Aug. 16
Depth of sample (ft) 2.0 18 1.5 18 1.5 18 1.5 18 1.5 18
Lake stage (ft) 2.60 2.66 2.82 2.92 2.83
Specific conductance (uS/cm) 254 257 229 228 231 237 231 232 230 233
pH (units) 7.3 7.2 7.7 7.9 8.4 7.7 8.0 7.6 8.3 8.0
Water temperature (°C) 4.4 4.4 8.3 8.0 21.2 19.3 25.1 23.6 25.1 24,1
Color (Pt-Co. scale) —-— —— 5.0 5.0 -— —— - -—- -—— -
Turbidity (NTU) -~ -—- 0.5 0.5 --- - -—- -—- - -—-
Secchi-depth (meters) - 5.2 5.1 3.2
Dissolved oxygen 4.9 4.6 11.3 10.9 8.6 5.8 8.9 5.9 9.1 6.0
Hardness, as CaCO3 -—- -—— 120 120 .- - - -—- - -
Calcium, dissolved (Ca) -— -— 24 24 - --- --- --- -—- -—-
Magnesium, dissolved (Mg) -—- -—- 14 14 --- --- - - - -
Sodium, dissolved (Na) -—- - 2.0 2.0 --- --- -—- -=- - -——-
Potassium, dissolved (X) -—- -——- 0.41 0.47 -——- -—- —— .- - -
Alkalinity, as CaCO3 L S 106 107 --- -—- -—- - - --=
Sulfate, dissolved (S04) —— === 10.8 10.8 --- -—- - - b -—=
Fluoride, dissolved (F) --- --- 0.04 0.04 === - == - - it
Chloride, dissolved (Cl) -—- --- 2.9 2.9 -=- --- - - - ==
Silica, dissolved (Si02) -—— -— 0.6 0.6 ——- -——— - ~-- - -—
Solids, dissolved, at 180°C - -—— 126 126 — ——- === - - it
Nitrogen, NO2 + NO3, diss. (as N) - == 0.07 0.07 - i - == - et
Nitrogen, ammonia, dissolved (as N) --- -== 0.03 0.03 ~=- - - - - i
Nitrogen, amm., + org., total (as N) --- -——- 0.40 0.40 -~ ——- ——— -—— - -
Phosphorus, total (as P) - ——- 0.007 0.008 0.012 0.014 0.009 <0.020 0.008 <0.020
Phosphorus, ortho, dissolved (as P) --- - 0.004 0.005 -~ 0.004 - 0.004 -—- 0.005
Iron, dissolved (Fe) ug/L -—- --= <50 60 -—= - -— b -—- ==
Manganese, dissolved (Mn) ug/L - i <40 <40 - --= -=- i - -
Chlorophyll a, phytoplankton (ug/L) --- - 1.0 - 2.0 - 3.0 -— 2.0 -
2-14-90 4-10-90 6-13-90 7-18-90 8-16-90
DISSOLVED OXYGEN (D.O.), IN MILLIGRAMS PER LITER
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SPECIFIC CONDUCTANCE (S.C.), IN MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS



142 STREAMS TRIBUTARY TO LAKE MICHIGAN
440654089120500 LAKE MORRIS AT MOUNT MORRIS, WI
LOCATION.--Lat 44°06°'54", long 89°12°05", in SE 1/4 SE 1/4 sec.16, T.19 N., R,11 E., Waushara County, Hydrologic
Unit 04030202, at Mount Morris.
DRAINAGE AREA.--8.94 miZ.
PERIOD OF RECORD.--June 1983 to current year.
GAGE.-~Staff gage read at dam outlet by Henry Pagenkopf.

EXTREEES FOR PERIOD OF RECORD.~-Maximum gage height observed, 5.82 ft May 1, 1984; minimum observed, 4.80 ft
Feb. 8, 1988.

EXTREMES FOR CURRENT YEAR.--Maximum gage height observed, 5.62 ft, July 17; minimum observed, 5.04 ft Sept. 28.

GAGE HEIGHT (FEET ABOVE DATUM), WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

GAGE GAGE GAGE GAGE
DATE HEIGHT DATE HEIGHT DATE HEIGHT DATE HEIGHT
FEB. 5 5.20 MAR. 22 5.12 JULY 5 5.46 AUG. 22 3.45
15 5.21 28 5.12 17 5.62 31 5.46

22 5.21 MAY 5 5.06 26 5.36 SEPT. 6 5.40

28 5.20 13 5.60 AUG. 2 5.34 8 5.41

MAR. 3 5.20 18 5.28 9 5.36 15 5.40
8 5.35 31 5.25 16 5.36 20 5.18

28 5.04



STREAMS TRIBUTARY TO LAKE MICHIGAN 143
04082500 LAKE WINNEBAGO AT OSHKOSH, WI

LOCATION.--Lat 44°00°'35", long 88°31'38", in NE 1/4 NE 1/4 sec.25, T.18 N., R.16 E., Winnebago County, Hydrologic
Unit 04030203, at 905 Bay Shore Drive, 800 ft east of mouth of the upper Fox River.

DRAINAGE AREA.--5,880 mi2, at lake outlet at Menasha Dam. Area of Lake Winnebago, 215 miZ2.

PERIOD OF RECORD.--October 1938 to current year in reports of Geological Survey. Records from 1882 to 1938 in
files of Geological Survey and U.S. Army Corps of Engineers. A report on Fox River by U.S. Army Corps of
Engineers, published as House Document No. 146, 67th Congress, 2nd session, contains semi-monthly records
of inflow of Lake Winnebago for the period 1896-1917.

REVISED RECORD.--WDR WI-83-1: Drainage area.

GAGE.--Water-stage recorder., Nonrecording gage read once daily October 1938 to October 1978, Datum of gage is
745.05 ft above mean tide at New York City (levels by U.S. Army Corps of Engineers). Datum of Deuchman gage
is 745.00 ft above mean tide at New York City.

REMARKS.--Records good. Lake elevations controlled by dams at Menasha and Neenah, which are operated in the
interest of navigation. Crests of both dams are at elevation 746.73 ft. Present limits of regulation are
from 21 1/4 in. above the crest of Menasha dam to crest during navigation season, plus additional 18 in. below
crest during winter. Oshkosh staff gage gives true level of lake, while Deuchman gage readings are affected
by loss of head in the channel between lake and dam. Data-collection platform at station.

EXTREMES FOR PERIOD OF RECORD.--Maximum gage height observed, 5.33 ft (Deuchman gage) Nov. 8, 1881; minimum
observed, -2.00 ft (Deuchman gage) Nov. 28, 1891,

EXTREH%S FOR CURRENT YEAR.--Maximum gage height, 3.84 ft, Aug. 18, local condition due to seiche; minimum,
1.18 ft, Mar. 8.

GAGE HEIGHT, FEET, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

MEAN VALUES

DAY OoCT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 2.40 2.35 2.06 1.62 1.39 1.25 2.25 2.72 3.12 3.02 2.98 2.90

2 2.33 2.29 2.00 1.60 1.38 1.24 2.32 2.76 3.14 2.98 2.95 2.88

3 2.39 2.26 2.07 1.58 1.39 1.24 2.35 2.74 3.07 2.97 3.01 2.83

4 2.36 2.17 2.04 1.58 1.39 1.24 2.34 2.76 3.24 3.01 3.12 2.75

5 2.36 2.14 2.05 1.57 1.39 1.24 2.32 2.76 3.17 3.07 3.16 2.76

6 2.37 2.14 2.05 1.56 1.38 1.24 2.34 2.78 3.12 3.06 3.12 2.75

7 2.40 2.14 2.05 1.55 1.38 1.24 2.35 2.78 3.13 3.04 3.11 2.77

8 2.40 2.11 2.03 1.53 1.37 1.26 2.34 2.78 3.11 3.01 3.10 2.72

9 2.37 2.07 2.01 1.53 1.38 1.30 2.32 2.94 3.10 3.06 3.09 2.70
10 2.37 2.09 1.99 1.53 1.39 1.31 2.37 2.85 3.14 3.08 3.10 2.78
11 2.37 2.04 1.97 1.52 1.39 1.36 2.32 3.07 3.12 3.06 3.09 2.74
12 2.37 2.09 1.96 1,51 1.38 1.43 2.35 3.08 3,08 3.07 3.08 2.71
13 2.40 2.05 1.93 1.49 1.38 1.47 2.34 3.14 3.15 3.02 3.06 2.70
14 2.40 2.08 1.93 1.47 1.38 1.64 2.36 3.19 3.17 3.02 3.01 2.78
15 2.41 2.05 1.91 1.46 1.37 1.70 2.37 3.27 3.16 3.06 3.03 2.82
16 2,54 2.00 1.89 1.45 1.38 1.73 2.36 3.26 3.13 3.06 3.02 2.82
17 2.52 2.08 1.87 1.45 1.37 1.70 2.40 3.22 3.15 3.05 3.01 2.77
18 2.49 2.00 1.85 1.46 1.35 1.76 2.42 3.32 3.14 3.06 3.12 2.72
19 2.49 2.01 1.83 1.44 1.34 1.83 2.41 3.41 3.18 3.07 3.41 2.72
20 2.43 1.95 1.82 1.43 1.32 1.85 2.47 3.35 3.09 3.09 3.40 2.72
21 2.45 2.03 1.80 1.44 1.30 1.89 2.50 3.29 3.05 3.08 3.38 2.65
22 2.44 2.03 1.78 1.43 1.28 1.87 2.53 3.26 3.25 3.06 3.33 2.62
23 2.44 1.99 1.76 1.43 1.28 1.92 2.54 3.23 3.41 3.04 3.26 2.62
24 2.43 2.02 1.74 1.46 1.29 2.01 2.56 3.21 3.36 3.02 3.21 2.57
25 2.41 2.02 1.72 1.48 1.29 1.95 2.59 3.18 3.25 3.00 3.17 2.54
26 2.40 2.02 1.70 1.48 1.27 2.06 2.62 3.17 3.18 2.99 3.14 2.54
27 2.37 2.07 1.68 1.46 1.27 2.09 2.65 3.17 3.14 2.96 3.12 2.53
28 2.36 2.07 1.67 1.45 1.26 2.11 2.65 3.18 3.05 2.98 3.08 2.53
29 2.34 2.08 1.66 1.42 --- 2.14 2.70 3.18 3.01 3.00 3.06 2.50
30 2,38 2.07 1.64 1.40 === 2.17 2.67 3.13 3.00 3.04 2.99 2.46
31 2.33 === 1.63 1.39 === 2.22 === 3.12 --- 3.00 2.94 -—-
MEAN 2.40 2.08 1.87 1.49 1.35 1.66 2.44 3.07 3.15 3.03 3.12 2.70
MAX 2.54 2.35 2.07 1.62 1.39 2.22 2.70 3.41 3.41 3.09 3.41 2,90
MIN 2.33 1.95 1.63 1.39 1.26 1.24 2.25 2.72 3.00 2.96 2.94 2.46

CAL YR 1989 MEAN 2.31 MAX 3.55 MIN 1.15
WIR YR 1990 MEAN 2.37 MAX 3.41 MIN 1.24



144

LOCATION.--Lat 44°04°'17", long 88°19'52", Stockbridge Indian Reservation, Calumet County, Hydrologic Unit

STREAMS TRIBUTARY TO LAKE MICHIGAN

04084255 LAKE WINNEBAGO NEAR STOCKBRIDGE, WI

04030203, on east shore of Lake Winnebago, 300 ft south of County Highway E and 1.6 mi west of Stockbridge.
DRAINAGE AREA.--5,880 mi2, at lake outlet at Menasha Dam. Area of Lake Winnebago, 215 miZ2.
PERIOD OF RECORD.--November 1982 to current year.

GAGE.--Water-stage recorder.

Corps of Engineers).

REMARKS . --Records good.

interest of

from 21 1/4 in. above the crest of Menasha dam to crest during navigation season, plus additional 18 in.

below crest

EXTREMES FOR PERIOD OF RECORD.--Maximum gage height
seiche. Minimum observed, 0.30 ft, Mar. 1, 1986

EXTREMES FOR CURRENT YEAR,--Maximum gage height, 3.80 ft, June 3, local condition due to seiche; minimum,

navigation. Crests of both dams are at elevation 746.73 ft.

during winter. Data-collection platform at station.

1.15 ft, Feb. 27, Mar. 7, 8

DAY OoCT
1 2.37
2 2.43
3 2.43
4 2.38
5 2.39
6 2.46
7 2.42
8 2.35
9 2.36
10 2.39
11 2.38
12 2.37
13 2.36
14 2.37
15 2.36
16 2.38
17 2.37
18 2.38
19 2.29
20 2.39
21 2.43
22 2.42
23 2.40
24 2.40
25 2.38
26 2.36
27 2.34
28 2.33
29 2.31
30 2.30
31 2.42
MEAN 2.38
MAX 2.46
MIN 2.29
CAL YR 1989

WIR YR 1990

GAGE HEIGHT, FEET, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

g

DEC
2.03

[
w W
w~
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o
w
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N

o
w
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[ X )

O OOUHEN® NS OB O\\IHSO O =

~
o

WE RN DN =N DN DN
OWW WVOVOWVY O0O0KKH WVOOOM MMM

R R R R RN DN
[
@

MEAN 2.29 MAX 3.53 MIN 1.12
MEAN 2.35 MAX 3.41 MIN 1.20

JAN

observed, 3.82 ft, May 30, 1989, local condition due to

MAR

1.21
1.20

2.18

1.64
2.18
1.20

AFR

MAY

2.82
2.71
2.69
2.68
2.73

2.75
2.81
2.82
2.65
2.94

3.06
3.05
3.11
3.15
3.17

3.26

3.41
3.16
3.15

3.23
3.24
3.21

3.13

3.13
3.14
3.12
3.07
3.08
3.10

3.04
3.41
2.65

Lake elevations controlled by dams at Menasha and Neenah, which are operated in the

Datum of gage is 745.05 ft above mean tide of New York City (levels by U. S. Army

Present limits of regulation are

JUN

3.09
3.19
3.39
3.23
3.22

g
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LOCATION.--Neenah channel:

STREAMS TRIBUTARY TO LAKE MICHIGAN
040844105 LAKE WINNEBAGO OUTLET AT NEENAH-MENASHA, WI

Lat 44°11'14",

long 88°26'31

", in SW 1/4 SW 1/4 sec.23, T.20 N.,

R.17 E.,

Winnebago County, Hydrologic Unit 04030203, at exit of Fox River from Lake Winnebago 1.0 mi east of
Neenah city hall.

R.17 E.,

Menasha channel:

east of Menasha city hall.

DRAINAGE AREA.--5,880 mi2.

Lat 44°12'08", 1

ong 88°25'41",

PERIOD OF RECORD.--April 1989 to April 1990 (discontinued).

in SE 1/4 SE 1/4 sec.14, T.20 N.,
Winnebago County, Hydrologic Unit 04030203, at exit of Fox River from Lake Winnebago 1.1 mi

REMARKS . --Equal sample volumes were collected from each outlet channel and composited for analysis, excep
The sample at time 1252 was collected from the Neenah channel (station number 0A0844128)
and the sample at time 1608 was collected from the Menasha channel (station number 040844126).
chemical analysis were composite samples of water pumped from multiple fixed points in the stream cross section.
Chemical analyses by Wisconsin State Laboratory of Hygiene.

for April 18, 1989.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989

145

Samples for

MAGNE-  ALKA-
SPE- TRANS- HARD-  CALCIUM SIUM, LINITY CHLO-  SILICA,
CIFIC PAR- NESS TOTAL TOTAL  WAT WH RIDE, DIS-
CON- PH TEMPER- ENCY  OXYGEN, TOTAL RECOV-  RECOV- TOT FET DIS- SOLVED
DUCT- (STAND-  ATURE (SECCHI DIS- (MG/L ERABLE  ERABLE LAB SOLVED (MG/L
DATE TIME ANCE ARD WATER DISK) SOLVED AS (MG/L (MG/L  MG/L As (MG/L AS
(US/CM) UNITS) (DEG C) (M) (MG/L) CACO3) AS CA) AS MG) CACO3 AS CL) SI02)
(00095) (00400) (00010) (00078) (00300) (00900) (00916) (00927) (00417) (00940) (00955)
a)APR 1989
18... 1252 362 7.8 6.0 1.00 13.9 180 34 22 163 12 3.0
RESIDUE NITRO- NITRO- NITRO- CHLORO- SED.
TOTAL RESIDUE GEN, GEN, GEN, AM- CARBON, PHYLL A SUSP.
AT 105 VOLA-  NO2+NO3 AMMONIA MONIA +  PHOS- CARBON, ORGANIC TRICHR. SEDI- SIEVE
DEG. C, TILE, DIS- DIS- ORGANIC PHORUS ORGANIC DIS- UNCORR. MENT, DIAM.
SUS- SUS- SOLVED SOLVED  TOTAL TOTAL TOTAL SOLVED WHOLE suUsS- % FINER
DATE PENDED  PENDED (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L TOTAL PENDED THAN
(MG/L) (MG/L) AS N) AS N) AS N) AS P) AS C) AS C) (UG/L) (MG/L) .062 MM
(00530) (00535) (00631) (00608) (00625) (00665) (00680) (00681) (32210) (80154) (70331)
AFR 1989
18... 16 10 0.230 <0.020 0.90 0.050 6.3 5.8 27.0 4 98
MAGNE-  ALKA- RESIDUE
HARD-  CALCIUM  SIUM, LINITY CHLO- SILICA, TOTAL RESIDUE
NESS TOTAL TOTAL  WAT WH RIDE, DIS- AT 105 VOLA-
TOTAL RECOV-  RECOV- TOT FET DIS- SOLVED DEG, C, TILE,
(MG/L ERABLE  ERABLE LAB SOLVED (MG/L SUS- SUS-
DATE TIME AS (MG/L (MG/L  MG/L AS (MG/L AS PENDED PENDED
CACO3) AS CA) AS MG) CACO3 AS CL) SI02) (MG/L) (MG/L)
(00900) (00916) (00927) (00417) (00940) (00955) (00530) (00535)
(b)APR 1989
18... 1608 160 30 22 162 12 2.8 15 9
NITRO-  NITRO- NITRO- CHLORO- SED.
GEN, GEN, GEN, AM- CARBON, PHYLL A SUSP.
NO2+NO3 AMMONIA MONIA + PHOS-  CARBON, ORGANIC TRICHR. SEDI- SIEVE
DIS- DIS- ORGANIC PHORUS ORGANIC DIS- UNCORR. MENT, DIAM.
SOLVED SOLVED  TOTAL TOTAL TOTAL  SOLVED WHOLE SUs- % FINER
DATE (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L TOTAL PENDED THAN
AS N) AS N) AS N) AS P) AS C) AS C) (UG/L) (MG/L) .062 MM
(00631) (00608) (00625) (00665) (00680) (00681) (32210) (80154) (70331)
APR 1989
18... 0.240 <0.020 0.80 0.050 6.2 5.4 24.0 3 92

(a)
(b)

MENASHA CHANNEL ONLY.
NEENAH CHANNEL ONLY.
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DATE

MAY 1989
0z2...

16...
31...

DATE

MAY 1989

TIME

1150
1130
1010

1425
1300

1200
0915

1120
1030

1740
1040

RESIDUE
TOTAL
AT 105
DEG. C,
SUS-
PENDED
(MG/L)
(00530)

11
14
17

8
23

23
22

36
23

14
14

STREAMS TRIBUTARY TO LAKE MICHIGAN
040844105 LAKE WINNEBAGO OUTLET AT NEENAH-MENASHA, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989

(US/CM)
(00095)

356
346
341

336
339

327
317

314
317

335
337

RESIDUE
VOLA-
TILE,
sus-

PENDED
(MG/L)

(00535)

8
8
13

8
13

18
17

26
16

11
9

UNITS)
(00400)

o .

W WO MW W WV
NWO 0O OO ON FON

)
(00631)

0.160
0.070
0.100

0.230
0.030

<0.020
<0.020

<0.020
<0.020

<0.020
<0.020

TEMPER-
ATURE
WATER
(DEG C)
(00010)

10.0
15.0
17.0

17.0
23.0

24.5
26.0

22.5
23.0

21.5
18.5

AS N)
(00608)

<0.020
<0.020
0.060

0.080
<0.020

<0.020
0.030

<0.020
<0.020

<0.020
<0.020

TRANS-
PAR-
ENCY

(SECCHI

DISK)

(M)
(00078)

.30
00
.90

.80
.00

.60
.60

60
.60

OO0 OO0 ©O i OprP

oo

I Y T - Y]
ON N+ 00V OO0 HPO

OXYGEN,
DIS-
SOLVED
(MG/L)
(00300)

e

NO Owm NP NW Now

-
V- WO VO 0O~ bW

PHOS-
PHORUS
TOTAL
(MG/L

AS P)

(00665)
.040
.030
.070

.060
.060

.090
.100

.160
.110

.120
.090

o0 oo oo ©oOo ooo

HARD-
NESS
TOTAL
(MG/L
AS
CACO3)
(00900)

180
170
170

150
180

140
170

160
160

180
180

AS P)
(00671)

0.002
0.003
0.004

0.012
0.006

0.004
0.004

0.008
0.014

0.016
0.039

CALCIUM
TOTAL
RECQV-
ERABLE
(MG/L
AS CA)
(00916)

36
33
32

31
36

26
34

32
32

38
38

CARBON,
ORGANIC
TOTAL
(MG/L

AS C)
(00680)

WS NN WY NN VOO

0w N ~ = &~ -0

MAGNE-
SIUM,
TOTAL
RECOV-
ERABLE
(MG/L
AS MG)
(00927)

23
21
21

18
21

19
20

19
19

21
21

CAREON,

ORGANIC
DIS-

SOLVED
(MG/L

AS C)
(00681)

NWw &N 0w OON owuvo

O'N O OOy IO VOO

ALKA-
LINITY
WAT WH
TOT FET

LAB
MG/L AS
CACO3
(00417)

165
158
151

144
151

147
143

147
149

161
168

CHLORO-
PHYLL A
TRICHR.
UNCORR.
WHOLE
TOTAL
(UG/L)
(32210)

24.0
19.0
23.0

22.0
27.0

80.0
96.0

130
60.0

31.0
38.0

(00940)

13
13
12

12
11

11
11

12
11

11
11

SEDI-
MENT,
SuUS-
PENDED
(MG/L)
(80154)

w
VO N 00 NN NN

-

SILICA,
DIs-

SOLVED
(MG/L
AS

SI02)
(00953)

<0.20
<0.20
<0.20

3.8
7.0

10
13

19

22
20

SED.
SUSP.
SIEVE
DIAM.
X FINER
THAN
.062 MM
(70331)

91
97
93

37
12

82
88

100
91

96
97



DATE

OCT 1989

TIME

0900
1145
1155
1330

1240
1150
0945

1000
1005

0930

1000
1305

RESIDUE
TOTAL
AT 105
DEG. C,
SUS-
PENDED
(MG/L)
(00530)

14
12
8
14
25
13
4
3
2
13

37
40

STREAMS TRIBUTARY TO LAKE MICHIGAN
040844105 LAKE WINNEBAGO OUTLET AT NEENAH-MENASHA, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

SPE-
CIFIC
CON-
DUCT-
ANCE
(Us/cM)
(00095)

343
342
339
346

346
363
402

393
393

406

360
323

RESIDUE
VOLA-
TILE,
sSuUs-

PENDED
(MG/L)

{00535)

@ 00

o W NN W &

N =

PH
(STAND-
ARD
UNITS)
(00400)

R

. e

oo ® O® oo O 0O MOVWYYY
U O WW W »r O 00000

.

NITRO-
GEN,
NO2+NO3
DIS-
SOLVED
(MG/L
AS N)
(00631)
<0.020
<0.020
<0.020
0.050
<0.020
0.030

0.030

0.060
0.060

0.100

0.160
0.230

(DEG C)
(00010)

[l o

N 2 NN N O 2 OovNN

[

00 © VU U» O Uu vLowo

NITRO-
GEN,
AMMONIA
DIS-
SOLVED
(MG/L
AS N)
(00608)
<0.020
<0.020
<0.020
0.040
<0.020
0.020
0.040

0.030
0.040

0.050

<0.020
<0.020

* SAMPLES WITH SAME DATES ARE REPLICATES.

TRANS-
PAR-
ENCY

(SECCHI
DISK)
(M)
(00078)
1.00
1.00
.00
.90
.60
.90
.00

.70
.70

.50

O = NN N O O Ok

=0 © 00 © O = 0000
[ d
o

N ®

OXYGEN,
DIS-
SOLVED
(MG/L)
(00300)

10.1
10.8
11.5
11.8
14.0
15.6
15.0

12.7
12.7

11.5

14.7
14,0

(00665)

0.070
0.060
0.050
0.050
0.070
0.040
0.020

<0.020
<0.020

0.040

0.060
0.093

HARD-
NESS
TOTAL
(MG/L
AS
CACO3)
(00900)

180
190
180
190

180
190
190

210
210

210

200
190

PHOS-
PHORUS
ORTHO,
DIS-
SOLVED
(MG/L
AS P)
(00671)

CALCIUM
TOTAL
RECQV-
ERABLE

(MG/L

AS CA)
(00916)

CARBON,
ORGANIC
TOTAL
(MGéL

AS C)
(00680)

MAGNE-
SIUM,
TOTAL
RECOV-
ERABLE
(MG/L
AS MG)
(00927)

CARBON,

ORGANIC
DIS-

SOLVED
(HGéL

AS C)
(00681)

w A O N OVOPr

N OO O NN NN

o«
-

ALKA-
LINITY
WAT WH
TOT FET

LAB

CACO3
(00417)

(UG/L)
(32210)

27.0
25.0
22.0
34.0
48.0
26.0
5.00

3.00
3.00

16.0

77.0

(MG/L)

147

SILICA,
DIS-~
SOLVED
(MG/L

AS
SI02)
(00955)

(70331)

99

96
97

100
100
71
96

65

21
97



148 STREAMS TRIBUTARY TO LAKE MICHIGAN
04084422 LITTLE LAKE BUTTE DES MORTS AT MENASHA, WI
LOCATION.--Lat 44°12°'17", long 88°28'07", in NE 1/4 SE 1/4 sec.16, T.20 N., R.17 E., Winnebago County,
Bydrologic Unit 04030204, at railroad bridge.
DRAINAGE AREA.--5,910 mi2,
PERIOD OF RECORD,--October 1989 to September 1990 (discontinued).

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

SED.
SUSP.
SEDI- SIEVE
MENT, DIAM.
SuUs- X FINER
DATE TIME PENDED THAN

(MG/L) .062 MM
(80154) (70331)

OCT 1989

18... 0905 8 96
NOV

14, .. 0940 15 100
MAR 1990

13... 1220 6 83

23... 1145 2 83
MAY

3l... 1515 18 78
JUN

20... 1515 72 98
JUL

19... 1435 13 98
AUG

14, .. 1600 11 94

29... 1400 8 --
SEP

11... 0930 14 -

25... 0950 16 -

TRANS-  SPE-

PAR- CIFIC

TEMPER- ENCY CON- OXYGEN, PH
ATURE  (SECCHI  DUCT- DIS- (STAND-
DATE TIME WATER DISK) ARCE SOLVED ARD
(DEG C) (M) (Us/cM) (MG/L)  UNITS)
(00010) (00078) (00095) (00300) (00400)
OCT 1989
18... 0905 8.5 0.80 342 11.0 8.9
NOV
14,.. 0940 4.5 0.50 348 13.2 4
MAR 1990
13... 1220 5.5 1.90 404 12.7 8.2
23... 1145 2.5 3.20 366 13.7 8.3



STREAMS TRIBUTARY TO LAKE MICHIGAN 149
04084445 FOX RIVER AT APPLETON, WI
LOCATION.~~Lat 44°14°'53", long 88°25'23" in NW 1/4 SE 1/4 sec.34, T.21 N., R.17 E., Outagamie County, Hydrologic
Unit 04030204, on left bank at south end of Lutz Park, approximately 2,600 ft upstream of Memorial Drive
bridge at Appleton.
DRAINAGE AREA.--5,950 miZ2,
WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--July 1986 to current year.

GAGE. -~Acoustical Velocity Meter (AVM) system. Single-path, mid-depth transducer installation. Data are stored
using CR-21x datalogger with phone modem connection for daily retrieval.

REMARKS . --Estimated daily discharges: Dec. 15 to Jan. 16. Records good.

EXTﬁEMESIEOng§§IOD OF RECORD.--Maximum daily discharge, 16,300 fta/s, Oct. 7, 1987; minimum daily, B840 fta/s,
ug. , .

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 14,200 ft3/s, June 25; minimum daily, 965 ft3/s, Oct. 3.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

MEAN VALUES

DAY OCT Nov DEC JAN FEB MAR AFR MAY JUN JuL AUG SEP
1 1010 4390 2940 2300 2150 2590 4230 1470 6360 8940 2160 6180

2 1060 4520 2100 2400 2220 2310 3890 1520 5460 8530 2170 6000

3 965 5050 1920 2300 2230 2020 4250 1520 5920 6740 2490 5890

4 985 5580 1960 2400 2200 1980 4410 1510 5360 4690 2670 5260

5 1060 5430 1990 2400 2190 1960 4280 1510 7390 4530 2420 3860

[3 1060 4880 1990 2300 2170 1970 4370 1580 8920 4070 2070 3960

7 1010 4390 2330 2400 2230 1970 4390 1760 7280 4100 2290 3980

8 1010 3980 3080 2400 2210 2010 4450 1870 3870 4420 2350 3900

9 1040 3280 3140 2500 2270 2640 4400 1510 3900 4710 2600 3940
10 1040 3050 3150 2500 2240 3000 4160 1610 3910 4670 2440 4030
11 1090 3350 3140 2300 2210 3060 3740 2340 4070 3690 2350 3950
12 1030 3080 3080 2400 2210 3620 2780 2520 4610 2790 2260 4000
13 1020 2880 3140 2500 2200 3530 2940 2450 5880 2230 2220 3990
14 1000 2780 3120 2300 2670 8070 2940 2800 6620 1730 2400 5730
15 999 1950 2900 2400 3110 8690 2910 3700 6330 1950 2310 5970
16 1030 1620 2600 2500 3160 9040 2930 6940 5780 2360 2270 5740
17 1200 2010 3000 2670 3140 9060 2180 6650 6930 2570 2300 5480
18 2040 1980 2000 2690 3110 9190 1120 7650 6960 2460 2340 5770
19 2090 2020 2300 2650 3100 9310 1140 9850 7800 2320 3970 6040
20 2140 1830 2600 2630 3070 9480 1190 11200 9270 2230 6440 6350
21 2240 1650 2500 2680 3080 9500 1210 11400 8280 2290 7090 6510
22 2310 1870 2400 2290 3030 9100 1230 11500 6270 3000 8420 6350
23 2320 1890 2400 2170 2550 8370 1380 11500 12100 2860 9380 6010
24 2790 1600 2500 2250 2020 8630 1420 11300 12400 3120 9420 6050
25 3330 1590 2300 2220 2000 8760 1340 10300 14200 2240 9290 6290
26 3330 1830 2400 2700 1960 7910 1400 8960 14000 2180 9210 5800
27 3430 2010 2400 3180 2240 5860 1470 8890 13600 2160 8750 5390
28 3360 1900 2300 3120 2610 5890 1520 8860 12900 2250 7540 5260
29 3300 2220 2400 3200 -——- 4960 1490 8340 12000 2270 7300 5220
30 3280 3080 2400 3210 - 4190 1490 7840 10700 2100 6770 4770
31 3620 —— 2300 2630 - 4200 - 6830 - 2080 6330 -=-
TOTAL 57189 87690 78780 78590 69580 172870 80650 177680 239070 106280 142020 157670
MEAN 1845 2923 2541 2535 2485 5576 2688 5732 7969 3428 4581 5256
MAX 3620 5580 3150 3210 3160 9500 4450 11500 14200 8940 9420 6510
MIN 965 1590 1920 2170 1960 1960 1120 1470 3870 1730 2070 3860

CAL YR 1989 TOTAL 1143959 MEAN 3134 MAX 14400 MIN 965
WIR YR 1990 TOTAL 1448069 MEAN 3967 MAX 14200 MIN 965



150 STREAMS TRIBUTARY TO LAKE MICHIGAN
04084445 FOX RIVER AT APPLETON, WI--CONTINUED
WATER-QUALITY RECORDS
PERIOD OF RECORD.--July 1986 to September 1990 (discontinued).

PERIOD OF DAILY RECORD.--
SUSPENDED-SEDIMENT DISCHARGE: July 1986 to September 1990 (discontinued).
WATER TEMPERATURE: October 1986 to September 1990 (discontinued).

REMARKS.--Records good. Two samples per day were normally collected using automatic samplers, and EWI
suspended-sediment measurements were made approximately every eight weeks during the open-water period.
Samples for chemical analysis were composite samples of water pumped from multiple fixed points in the
stream cross section. Chemical analyses by Wisconsin State Lagoratory of Hygiene.

Water-temperature records are considered good to excellent, based on the daily average of 15-minute
thermistor probe readings. No record Dec. 8 to Mar. 15.

EXTREMES FOR PERIOD OF RECORD,--
SUSPENDED-SEDIMENT CONCENTRATION--Maximum daily average concentration, 172 m;/L Mar. 9, 1990; minimum daily
average concentration, 1.0 mg/L, Dec. 27, 30, 1989, and Jan. 1, 3, 4, 5, 1990.
SgSPfgggD SEDIMENT DISCEARGE--Maximum discharge 2, 606 tons, Mar. 16, 1990; minimum discharge, 5.6 tons, Jan,
WATER TEMPERATURE--Maximum daily average, 29.0°C, Aug. 2, 3, 1987; minimum daily average, 0.5°C, on many days
during winter of the 1987 water year.

EXTREMES FOR CURRENT YEAR, --
SUSPENDED-SEDIMENT CONCENTRATION--Maximum daily average concentration, 172 mg/L, Mar. 9; minimum daily average
concentration, 1,0 mg/L, Dec. 27, 30, Jan. 1, 3, 4,
SUSPENDED-SEDIMENT DISCHARGE--Maximum discbarge‘ 2,606 tons, Mar. 16; minimum discharge, 5.6 tons, Jan, 5.
WATER TEMPERATURE: Maximum daily average, 25.6 C, July 4.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
(Samples collected by automatic sampler unless otherwise noted)

DIS- DIS-
CHARGE, CHARGE,
IN SEDI- IN SEDI-
CUBIC MENT, CUBIC MENT,
FEET Sus- FEET SuUs-

DATE TIME PER PENDED DATE TIME PER PENDED

SECOND  (MG/L) SECOND (MG/L)

(00060) (80154) (00060) (80154)

OCT 1989 OCT 1589

0l... 0400 1010 11 28... 0400 3360 18
0l... 1600 1010 11 28... 1600 3360 35
02... 0400 1060 20 29... 0400 3300 17
0z2... 1600 1060 15 29... 1600 3300 25
03... 0400 965 25 30... 0400 3280 24
03... 1600 965 16 30... 1600 3280 27
04, .. 0400 985 11 31... 0400 3620 28
04, .. 1600 985 19 31... 1600 3620 31
05... 0400 1060 18 Nov
05... 1600 1060 18 0l... 0400 4390 20
06... 0400 1060 20 01... 1125 4390 17
06... 1600 1060 12 0l... 1130 4390 13
07... 0400 1010 10 *01... 1220 4390 14
07... 1600 1010 12 0l... 1600 4390 17
08... 0400 1010 13 02... 0400 4520 16
08... 1600 1010 6 02... 1600 4520 16
12... 1445 1030 21 03... 0400 5050 14
12... 1600 1030 15 03... 1660 5050 15
13... 0400 1020 10 04... 0400 5580 13
13... 1600 1020 18 04. .. 1600 5580 30
14, .. 0400 1000 12 05... 0400 5430 21
14, .. 1600 1000 21 05... 1600 5430 24
15... 0400 999 13 06... 0400 4890 24
15... 1600 999 21 06... 1600 4890 31
16... 0400 1030 18 07 0400 4390 23
16... 1600 1030 22 07... 1600 4390 14
17... 0400 1200 23 08... 0400 3980 35
17... 1600 1200 26 08... 1600 3980 23
18... 0400 2040 26 09... 0400 3280 24
18... 1660 2040 28 09... 1600 3280 26
19... 0400 2090 13 10... 0400 3050 22
19... 1600 2090 14 10... 1600 3050 20
20... 0400 2140 13 11... 0400 3350 33
20... 1600 2140 12 11... 1600 3350 25
21... 0400 2240 9 12... 0400 3080 21
21... 1600 2240 15 12... 1600 3080 21
22... 0400 2310 7 13... 0400 2880 23
22.,. 1600 2310 14 13... 1600 2880 19
23... 0400 2320 15 14, ., 1400 2780 21
23... 1600 2320 18 14, .. 1600 2780 23
24, ., 0400 2790 11 15... 0400 1950 20
24, .. 1600 2790 23 15... 1035 1950 18
25... 0400 3340 16 15... 1600 1950 20
25... 1600 3340 21 16... 0400 1630 18
26... 0400 3330 15 16... 1600 1630 22
26... 1600 3330 19 17... 0400 2010 21
27... 0400 3430 15 17... 1600 2010 23

27... 1600 3430 18 18... 0400 1980 20



DATE

NOV 1989
18...

STREAMS TRIBUTARY TO LAKE MICHIGAN
04084445 FOX RIVER AT APPLETON, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

TIME

1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600

0400

DIS-
CHARGE,
IN
CUBIC
FEET
PER
SECOND
(00060)

1980
2020
2020
1830
1830
1650
1650
1870
1870
1890
1890
1600
1600
1590
1590
1830
1830
2010
2010
1900
1900
2220
2220
3080
3080

2940
2940
2100
2100
1920
1920
1960

SEDI-
MENT,
Sus-
PENDED
(MG/L)

(80154)

[y
O\
SN SPLOWHRSIVFRPAORNOWKHRN WRVLRO

=W

DATE

JAN 1990

[
w
PR

TIME

0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600

DIS-
CHARGE,
I

N
CUBIC
FEET
PER
SECOND
(00060)

2650
2630
2690
2290
2170
2170
2250
2220
2700
3180
3120
3200
3210
2630

8700
8700
8700
9040

9480
9480

7920
7920
5860
5860
5890
5890

SEDI-
MENT,
SuUs-
PENDED
(MG/L)

(80154)

26
35

11

PWENUVODOVAWWARARALNDWNDAUMIW
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04084445 FOX RIVER AT APPLETON, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DATE TIME
MAR 1990
29... 0400
29... 1600
3 0400
30... 1600
31. 0400
31... 1600
AFR
01. 0400
01 1600
02.. 0400
02... 1600
03... 0400
03... 1600
04 0400
04, 1600
05 0400
05 1600
06 0400
06 1600
07... 0400
07... 1600
08... 0400
08... 1600
09 0400
09 1600
l10.. 0400
b 1600
16. 1508
16 1600
17.. 0400
17... 1600
18.. 0400
18 1600
19 0400
19 1600
20 0400
20 1600
21 0400
21... 1600
22... 0400
22... 1600
2 0400
23 1600
24 0400
24 1600
25 0400
25 1600
26... 0400
26... 1600
27. 0400
27 1600
28 0400
28 1600
29 0400
29 1600
30 0400
30... 1600
MAY
01 0400
01 0915
01 0925
*01... 1000
01... 1600
02... 0400
02... 1600
03... 0400
03... 1600
04. .. 0400
04... 1600
05... 0400
05... 1600
06... 0400
06... 1600
07... 0400
07... 1600
08... 0400
08... 1600
09... 0400

DIS-
CHARGE,
IN
CUBIC
FEET
PER

SECOND
(00060)

4960
4960
4190
4190
4200
4200

4230
4230
3890
3890
4260
4260
4410
4410
4280
4280
4370

1580
1580

1760
1870
1870
1520

SEDI-
MENT,
Syus-
PENDED
(MG/L)

(80154)

-
NN WS WWsS

DATE

MAY 1990

TIME

DIS-
CHARGE,
IN

CUBIC
FEET
PER

SECOND
(00060)

5790
5790

7800
7800
9270

SEDI-
MENT,
SUS-
PENDED
(MG/L)

(80154)



DATE

STREAMS TRIBUTARY TO LAKE MICHIGAN
04084445 FOX RIVER AT APPLETON, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

TIME

1600
0400
1040
1050
1130
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600

0400
1600
0400
1600
0400
1600
0400
1600
0400
1600

1600
0400

0400
1600

DIS-
CHARGE,
IN
CUBIC
FEET

PER
SECOND
(00060)

9270
8280
8280
8280
8280
8280
6270
6270
12100
12100
12400
12400
14200
14200
14000
14000
13600
13600
12900
12900
12000
12000
10700
10700

8940
8940
8540
8540
6740
6740
4690
4690
4540
4540
4080
4080
4100
4100
4420
4420
4720
4720
4670
4670
3690
3690
2800
2800
2230
2230
1740
1740
1950
1950
2360

SEDI-
MENT,
SUS-
PENDED
(MG/L)

(80154)

DATE

cee

TIME

1600
0400
1600
0400
1600
0400
1600

0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
0810
0825
0905
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600
0400
1600

0400
16060
0400
1600
0400
1600

DIS-
CHARGE,
IN
CUBIC
FEET
PER

SECOND
(00060)

2250
2270
2270
2100
2100
2080
2080

2160
2160
2170
2170
2490

6440
6440

9380
9380
9420
9420
9290
9290
9210
9210
8750
8750
7540
7540
7300
7300
6770
6770
6330
6330

6180
6180
6000
6000
5890
5890

SEDI-
MENT,
Sus-
PENDED
(MG/L)

(80154)
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DATE

SEP 1990
04...

STREAMS TRIBUTARY TO LAKE MICHIGAN
04084445 FOX RIVER AT APPLETON, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DIS-

CHARGE,
IN SEDI-
CUBIC MENT,
FEET Sus-

SECOND  (MG/L)
(00060) (80154)

0400 5260
1600 5260
0400 3860
1600 3860
0400 3960
1600 3960
0400 3980
1600 3980
0400 3900
1600 3900
0400 3940
1600 3940
0400 4030
1600 4030
0400 3950
1600 3950
0400 4000
1600 4000
0400 3990
1600 3990
0400 5730
1600 5730
0400 5970
1600 5970

* COLLECTED BY EQUAL-WIDTH INCREMENT (EWI).

DATE

OCT 1989

TIME

0945
1000
1710
0840
1535
1215
1400
1425
1010
1315

1225
1630

0925
1000

DIS-
CHARGE, SPE-
IN CIFIC
CUBIC CON-
FEET DUCT-
PER ANCE

SECOND (US/CM)
(00060) (00095)

965 385
1200 375
3620 357
1950 367
1990 385
2690 414
2200 408
3530 419
9310 390
8370 378
3890 376
1120 357
1470 --
1470 -

PH

(STAND-

ARD

UNITS)
(00400)

0
9
6
6
8
.6
5
1
4
5
5
9

O® OP® ©® ® ® O P®O

DIS-
CHARGE,
IN SEDI-
CUBIC MENT,
FEET Sus-
DATE TIME PER PENDED
SECOND (MG/L)
(00060) (80154)
SEP 1990
16... 0400 5740 16
16. 1600 5740 23
17. 0400 5480 22
17. 1600 5480 22
18.. 0400 5770 13
18.. 1600 5770 21
19.. 0400 6040 14
19.. 1600 6040 25
20.. 0400 6350 14
20.. 1600 6350 17
21.. 0400 6510 12
21.. 1600 6510 19
22.. 0400 6350 13
22.. 1600 6350 16
23.. 0400 6010 10
23.. 1600 6010 12
25.. 1030 6290 11
*25. . 1115 6290 16
25.. 1600 6290 15
26... 1600 5800 16
27.. 1600 5400 11
28.. 1600 5260 13
29.. 1600 5220 19
30.. 1600 4780 17
TRANS- HARD-  CALCIUM
PAR- NESS TOTAL
TEMPER- ENCY  OXYGEN, TOTAL RECQOV-
ATURE  (SECCHI DIS- (MG/L ERABLE
WATER DISK) SOLVED AS (MG/L
(DEG C) (M) (MG/L) CACQ3) AS CA)
(00010) (00078) (00300) (00900) (00916)
15.0 0.60 9.5 190 39
11.5 0.50 10.7 190 38
10.0 0.60 11.1 190 39
5.0 0.60 13.4 180 38
0.5 0.90 15.9 190 40
2.0 3.00 15.0 200 40
2.0 3.00 13.9 210 42
7.0 0.80 12.2 190 39
2.5 0.70 14.2 220 46
2.5 2.10 13.6 - --
4.5 1.50 14.4 200 40
8.0 0.60 16.1 190 39



DATE

OCT 1989

DATE

OCT 1989

.

STREAMS TRIBUTARY TO LAKE MICHIGAN
04084445 FOX RIVER AT APPLETON, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

MG)
(00927)

22
22
22
21
22
23
24

23
26

24
22

ALKA-
LINITY
WAT WH

" TOT FET
LAB

MG/L AS
CACO3
(00417)

168
162
163

166
174
181
183

168
176

167
164

PHOS-
PHORUS
TOTAL
(MG/L
AS P)
(00665)

.100
.090
.080
.080
.050
.060
.050

.120
.030

00O O O O O ©0Ooo

0.060
0.076

CHL
RID
DIS

o-
E,

SOLVED
(MG/L

(009

19
17
14
14
16
18
17

20
14

PHO!

40)

s—

PHORUS
ORTHO,

DIS

SOLVED

(MG/
AS P
(006

o ©O O ©ooo

0.

0.
0.

0.
0.

L
)
7D

.004
.005
.008
.006
.006

.010

011

023
003

004
004

SILICA,
DIS-
SOLVED
(MG/L

AS
S102)
(00955)

18
14
14
11
11

11

10
12

CARBON,
ORGANIC
TOTAL
(MG/L
AS C)
(00680)
10
11
11

8.5
12
10

9.1

11
8.3

11

RESIDUE
TOTAL
AT 105
DEG. C,
SUS-
PENDED
(MG/L)
(00530)

26
26
29
26

12

)
(00681)

.

IN® N W N N N
O O oW ® & VWK

RESIDUE
vo -
TILE,
SuUs-

PENDED
(MG/L)
(00535)

CHLORO-
PHYLL A
TRICHR.
UNCORR.
WHOLE
TOTAL
(UG/L)
(32210)

63.0
57.0
53.0
52.0
21.0
4.00
5.00

30.0
8.00

NITRO-
GEN,
NO2+NO3
DIS-
SOLVED
(MG/L
AS N)
(00631)

0.050
.080
.090
.020
.090
.100
.070

.260
.090

o0 O O O © oo

SEDI-
MENT,
sus-
PENDED
(MG/L)
(80154)

N
SO0 00 POW N N &>

)

(00

<0.
<0.
0.
0.
0.

0.

0
0
0

0
<0

608)

020
020
050
030
050
080
.040

.210
.040

.020
.020

SED.
SUSP.
SIEVE

D
XF

IAM.
INER

THAN

.06
(70

2 M
331)

100
99
98

100

100
99
96
83
92
90

75
95

78
86



156 STREAMS TRIBUTARY TO LAKE MICHIGAN
04084445 FOX RIVER AT APPLETON, WI--CONTINUED

SEDIMENT, SUSPENDED CONCENTRATION (MG/L), WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN

VALUES

DAY OoCT Nov DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP
1 10 15 10 1 62 7 8 9 23 31 26 14
2 15 14 10 1 15 10 14 9 32 33 28 12
3 16 12 11 1 9 32 12 13 45 34 31 14
4 13 19 11 1 7 38 8 [ 26 38 32 13
S 16 20 8 1 9 12 6 11 21 37 25 12
6 13 23 6 2 16 12 5 11 28 35 26 14
7 10 17 5 3 30 11 6 13 24 35 24 12
8 8 24 4 2 3 78 14 13 35 31 25 13
9 7 21 19 4 27 172 10 10 57 31 26 16
10 10 19 41 5 77 11 9 47 34 28 14
11 13 23 4 43 14 35 12 13 40 37 22 15
12 15 18 4 82 58 24 14 9 36 37 25 16
13 12 18 6 53 23 15 13 42 35 25 17
14 14 18 12 3 12 36 17 18 34 34 22 24
15 15 17 7 10 29 46 19 19 23 30 23 22
16 18 17 49 19 47 107 19 15 21 25 28 18
17 21 19 73 7 40 37 16 24 30 29 21 18
18 22 14 6 15 33 16 16 16 28 29 22 14
19 12 10 6 25 28 7 18 16 21 27 29 17
20 10 14 6 19 23 3 30 26 17 23 21 13
21 10 13 7 6 19 2 27 29 19 28 19 13
22 10 17 8 10 16 3 25 25 23 20 18 12
23 13 17 8 5 14 5 32 18 41 22 17 10
24 15 15 9 7 11 3 35 18 24 19 16 10
25 16 13 10 13 10 6 33 13 21 20 16 12
26 15 12 6 50 8 3 34 15 22 22 18 13
27 15 11 1 122 7 3 38 15 24 23 16 10
28 22 10 2 5 5 3 39 17 20 26 12 11
29 19 11 3 11 --= 3 37 20 25 26 16 15
30 22 11 1 19 --= 3 19 24 27 27 15 15
31 24 --= 2 31 =--- 5 --- 27 == 24 16 ===
TOTAL 451 482 356 529 641 822 589 494 876 902 688 429

WIR YR 1990 TOTAL 7259

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN

VALUES

DAY oCT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 28 182 80 7.7 360 51 89 37 403 747 151 234
2 43 169 56 9.4 92 61 152 36 471 763 165 200
3 42 166 57 8.3 52 176 133 55 718 614 211 223
4 36 284 56 7.6 43 204 90 24 373 479 232 183
5 45 290 43 5.6 50 64 69 43 409 458 163 126
6 37 308 32 13 94 65 54 46 683 390 143 152
7 26 202 31 22 178 58 70 60 467 385 150 130
8 22 253 34 12 190 423 173 65 370 366 162 142
9 20 188 165 25 166 1228 117 41 600 395 180 171
10 27 156 348 35 &4 628 123 37 495 426 182 157
11 39 212 35 266 82 287 126 81 439 366 139 163
12 41 153 32 532 349 236 103 62 447 281 152 169
13 34 138 60 40 318 217 121 87 665 213 151 187
14 a8 135 104 21 84 775 134 133 607 159 141 374
15 40 87 54 66 247 1086 146 187 393 156 143 348
16 49 76 345 126 404 2606 153 277 332 162 169 271
17 68 102 588 47 336 910 92 439 568 204 132 267
18 120 76 30 111 279 406 49 336 533 190 137 225
19 69 53 36 176 232 166 57 438 452 168 311 271
20 60 70 45 134 193 86 95 786 427 139 372 226
21 58 60 47 40 161 61 88 905 428 171 360 231
22 60 83 49 61 133 82 84 783 389 165 408 206
23 83 86 54 32 94 103 119 557 1354 168 422 154
24 112 64 62 41 62 62 132 539 799 162 402 167
25 140 56 59 80 51 137 119 350 784 119 413 203
26 134 61 39 366 42 66 130 354 825 131 444 211
27 135 59 5.8 1043 40 45 149 364 870 135 368 150
28 200 52 11 38 36 47 161 396 705 157 250 154
29 165 63 18 99 - 37 150 450 827 159 314 211
30 196 89 8.9 166 -——- 33 76 511 770 156 272 192
31 238 - 12 220 - 52 --- 503 === 135 268 ---
TOTAL 2405 3973 2596.7 3850.6 4412 10458 3354 8982 17603 8719 7507 6098

WIR YR 1990 TOTAL 79958.3



STREAMS TRIBUTARY TO LAKE MICHIGAN
04084445 FOX RIVER AT APPLETON, WI~-CONTINUED

WATER TEMPERATURE, DEGREES CELSIUS, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

DAY OoCT Nov DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 16.3 9.7 1.3 --- --- --- 6.2 15.0 17.1 23.3 23.7 23.1

2 16.6 8.5 1.5 i --= - 5.0 14.0 17.8 23.5 23.8 23.2

3 14.7 6.9 1.9 ~=- === - 4.4 14,1 16.2 24 .4 23.4 22.8

4 13.5 6.3 1.8 == == --- 5.6 13.8 15.3 25.6 23.7 22.9

5 12.8 6.7 1.7 - == -—-- 5.4 13.8 15.3 25.3 23.3 24.0

6 12.4 7.0 1.8 == --- == 4.5 14.3 15.1 23.8 21.7 24.1

7 11.6 6.9 1.4 --- == === 4.6 15.7 16.6 22.8 21.4 23.3

8 11.5 7.1 --- === --= --= 5.6 17.0 17.6 22.3 22.8 22.0

9 11.2 6.7 -—- --- === === 6.8 15.0 17.8 23.5 23.2 21.9
10 11.2 5.8 - - -—- --- 6.6 1.1 18.3 23.4 22.8 22.6
11 11.6 5.3 - - -=- --= 6.0 10.4 19.7 22.6 22.1 22.3
12 12.6 5.2 - --- - === 5.5 11.7 19.9 21.8 21.6 22.5
13 12.9 5.0 -== --- === --- 6.6 13.4 20.7 20.9 21.2 23.3
14 13.4 5.2 - --- --= === 7.8 14,1 21.1 20.7 21.9 21.9
15 13.8 5.0 === --- === --- 8.5 13.5 21.1 20.6 22.5 20.7
16 13.6 3.9 - == === 5.5 8.2 13.5 20.6 21.4 23.3 19.7
17 12.0 2.2 - === --= 4.7 5.4 13.2 21.6 22.6 23.6 18.7
18 10.1 2.1 --- -== ~== 3.8 4.8 12.6 21.6 23.3 23.5 18.6
19 7.9 1.9 == ---= == 3.3 6.8 12.4 21.0 23.6 22.0 17.9
20 6.8 1.6 - -—- --= 3.9 9.2 10.8 21.2 23.4 20.8 18.2
21 6.9 1.8 -—- - - 4.2 9.3 11.4 21.3 23.8 20.5 18.1
22 7.6 1.6 - - - 4.0 10.3 12.8 21.7 23.8 21.0 16.7
23 8.7 1.5 === - - 3.2 13.0 13.5 18.4 23.6 22.0 15.5
24 9.8 1.8 - === === 2.7 15.8 14.2 19.1 24.2 22.2 15.2
25 11.0 2.2 - === --= 2.6 16.4 15.2 21.6 24.3 22.9 15.6
26 11.7 2.6 -—- === - 2.6 17.8 15.7 21.4 24,7 23.0 16.4
27 12.2 1.9 - - --- 3.1 18.9 16.3 21.6 24.0 23.5 17.2
28 12.3 1.8 il =-- --= 3.9 18.6 16.7 21.5 23.9 24.3 17.1
29 12.4 1.3 - - === 3.9 17.3 16.6 22.2 24.2 24.0 16.1
30 12.4 1.0 - - - 3.9 16.8 16.4 23.1 24.1 23.8 15.2
31 1.1 - --- - === 5.4 - 16.8 == 23.1 23.5 ===
MEAN 11.7 4.2 el -—- --- --= 9.3 14.0 19.6 23.3 22.7 19.9
MAX 16.6 9.7 - - -—= --- 18.9 17.0 23.1 25.6 24.3 24.1
MIN 6.8 1.0 - il === --- 4.4 10.4 15.1 20.6 20.5 15.2
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LOCATION,--Lat 44°16°'50", long 88°16'07", in N 1/2 sec.22, T.21 N., R.18 E., Outagamie County, Hydrologic

STREAMS TRIBUTARY TO LAKE MICHIGAN
04084475 FOX RIVER AT STATE HIGHWAY 55 AT KAUKAUNA, WI

Unit 04030204, at State Highway 55.
DRAINAGE AREA.--5,980 miZ2.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--October 1988 to September 1990 (discontinued).

GAGE. --None.

REMARKS.--Estimated daily discharges:

Oct. 1, 1988 to Sept. 30, 1990.

Daily discharges were estimated by

multiplying daily discharges from Fox River at Appleton, 04084445, by the drainage area ratio between the
two sites of 1.005.

EXTREMES FOR CURRENT PERIOD.--

WATER YEAR 1989: Maximum daily discharge, 14,500 £t3/s, June 2-3; minimum daily discharge, 1,060 £t3/s,

Se

DAY OCT
1 2580
2 2550
3 2580
4 3140
5 3330
6 3470
7 3690
8 3530
9 3430
10 3350
11 3090
12 3120
13 3300
14 2910
15 2310
16 2230
17 1870
18 2240
19 2200
20 2180
21 2200
22 2130
23 2230
24 2220
25 2840
26 3360
27 3390
28 2640
29 2070
30 2080
31 2210
TOTAL 84470
MEAN 2725
MAX 3690
MIN 1870
CFsM .46
IN. .53
WIR YR 1989

Records poor.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989
MEAN VALUES

NOV

2080
2070
2100
2120
2170

2190
2950
3400
3600
4100

4100
4140
4150
4120
4110

4770
4970
5960
6410
6320

6350
6100
5220
4610
4540

4570
4750
4610
4680
4630

125890
4196
6410
2070

.70
.78

TOTAL 1238930 MEAN 3394 MAX 14500 MIN 1060 CFSM .57

DEC

5000
5610
5510
5460
5070

4570
4220
3220
2810
2710

2710
2710
2710
2810
2710

2810
2710
2710
2810
2810

2910
2910
3010
2910
2810

2810
2910
2810
2710
2810
3010

103290
3332
5610
2710

.56
.64

JAN

3010
2710
2910
2810
2810

2910
2910
2110
3010
2910

2710
2710
2810
2810
2710

2810
2710
2710
2910
2810

2810
2810
2810
2910
2910

3010
2910
2910
2910
2910
3520

88220
2846
3520
2110

.48
.55

87140
3112
3820
2510

.52
.54

139710
4507
8840
1810

.75
.87

131250
4375
9500
1170

.73
.82

6900
14000

96550
3115
14000
1680
.52
.60

IN. 7.71

JUN

14400
14500
14500
14300
13700

13800
12900
11300
9760
8160

8180
7980
8000
7830
6340

4900
5070
5180
5220
5160

5090
5050
5060
5010
4940

5010
4270
3600
3220
3140

235570
7852
14500
3140
1.31
1.47

JuL

2260
1880
1720
1850
1850

1830
1770
1710
1890
1990

1800
1580
1700
1800
1840

1820
1780
2070
1880
1670

1740
1830
1900
1890
1850

1840
1840
1590
1680
1730
1720

56300
1816
2260
1580

.30
.35

AUG

1740
1900
1940
1920
2150

1770
1650
1700
1750
1760

1770
1720
1790
1740
1630

1620
1730
1660
1670
1630

1570
1670
1540
1360
1420

1470
1490
1490
1440
1480
1410

51580
1664
2150
1360

.28
.32

t. 24,
WATgR YEAR 1990: Maximum daily discharge, 14,200 ft3/s, June 25; minimum daily discharge, 970 ft3/s, Oct. 3.

SEP

1430
1420
1450
1480
1390

1350
1360
1360
1300
1320

1360
1300
1290
1300
1300

1300
1320
1350
1360
1330

1320
1400
1170
1060
1230

1100
1120
1210
1150
1130

38960
1299
1480
1060

.24



DAY oCT
1 1020
2 1060
3 970
4 990
5 1060
6 1070
7 1020
8 1010
9 1040
10 1050
11 1090
12 1040
13 1020
14 1010
15 1000
16 1030
17 1200
18 2050
19 2100
20 2150
21 2250
22 2320
23 2340
24 2800
25 3350
26 3350
27 3450
28 3380
29 3310
30 3300
31 3640
TOTAL 57470
MEAN 1854
MAX 3640
MIN 970
CFsM .31
IN. .36
CAL YR 1989

WIR YR 1990

STREAMS TRIBUTARY TO LAKE MICHIGAN
04084475 FOX RIVER AT STATE HIGHWAY 55 AT KAUKAUNA, WI--CONTINUED

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

NOV

4410
4540
5080
5610
5460

4910
4410
4000
3300
3060

3360
3100
2890
2790
1960

1630
2020
1990
2030
1840

1660
1880
1900
1610
1590

1840
2020
1910
2240
3100

88140
2938
5610
1590

.49
.55

TOTAL 1150040 MEAN 3151 MAX 14500 MIN 970 CFSM .53 1IN. 7.15
TOTAL 1455560 MEAN 3988 MAX 14200 MIN 970 CFSM .67 1IN. 9.05

DEC

2960
2110
1930
1970
2000

2000
2340
3100
3160
3160

3160
3100
3160
3130
2910

2610
3010
2010
2310
2610

2510
2410
2410
2510
2310

2410
2410
2310
2410
2410
2310

79150
2553
3160
1930

.43
.49

JAN

2310
2410
2310
2410
2410

2310
2410
2410
2510
2510

2310
2410
2510
2310
2410

2510
2680
2710
2660
2650

2700
2300
2180
2260
2240

2710
3190
3130
3220
3230
2640

78960
2547
3230
2180

.43
.49

FEB

2160
2240
2240
2210
2200

2190
2240
2220
2280
2260

2220
2220
2210
2690
3130

3170
3160
3130
3120
3090

3090
3040
2570
2030
2010

1970
2630

69970
2499
3170
1970

.42
.44

MEAN VALUES

MAR

2600
2330
2030
1990
1970

1980
1980
2020
2650
3020

3080
3630
3550
8110
8740

9090
9110
9240
9360
9530

9550
9140
86410
8670
8810

7950
5890
5920
4990
4210
4220

173770
5605
9550
1970

.94
1.08

AFR

4250
3910
4280
4430
4310

4390
4420
4470
4420
4180

3760
2800
2960
2960
2920

2940
2190
1120
1140
1190

1220
1240
1380
1420
1340

1410
1470
1530
1490
1500

81040
2701
4470
1120

.45
.50

MAY

1480
1530
1530
1520
1520

1590
1770
1880
1520
1620

2350
2540
2460
2820
3720

6980
6680
7690
9900
11200

11500
11500
11600
11400
10300

9010
8940
8910
8380
7880
6860

178580

JUN

6390
5490
5950
5390
7430

8960
7320
3890
3920
3930

4090
4630
5910
6660
6360

5810
6960
6990
7840
9320

8320
6300
12200
12400
14200

14100
13700
13000
12100
10800

240360
8012
14200
3890
1.34
1.50

JUL

8980
8580
6780
4720
4560

4100
4120
4440
4740
4690

3710
2810
2250
1740
1960

2370
2590
2480
2330
2250

2310
3010
2870
3140
2260

2190
2170
2260
2280
2110
2090

106890
3448
8980
1740

.58
.66

AUG

2170
2180
2500
2690
2430

2080
2300
2370
2610
2450

2360
2270
2230
2410
2330

2290
2310
2350
3990
6470

7130
8460
9430
9470
9340

9260
8790
7580
7340
6810
6360

142760
4605
9470
2080

.77
.89

159

SEP

6210
6030
5920
5290
3880

3980
4000
3920
3960
4050

3970
4020
4010
5750
6000

5760
5510
5800
6070
6380

6550
6380
6040
6080
6320

5830
5420
5290
5250
4800

158470
5282
6550
3880

.88
.99



160 STREAMS TRIBUTARY TO LAKE MICHIGAN
04084475 FOX RIVER AT STATE HIGHWAY 55 AT KAUKAUNA, WI--CONTINUED

WATER-QUALITY RECORDS
PERIOD OF RECORD.--April 1989 to September 1990 (discontinued).

PERIOD OF DAILY RECORD,--
SUSPENDED-SEDIMENT DISCHARGE: May 1989 to September 1990 (discontinued).

.~~Records fair. Suspended-sediment discharge computed using discharges from Fox River at Appleton
onoannhs multiplied times the drainage area ratio between the two sites of 1.005. Samples for chemica
analysis were composite samples of water pumped from multiple fixed points in the stream cross section.
Suspended-sediment samples collected at a single vertical in the stream cross section. Chemical analyses
by Wisconsin State Laboratory of Hygiene.

COOPERATION. ~-Observer provided by U.S. Army Corps of Engineers.

EXTREMES FOR CURRENT PERIOD.--~
MAY TO SEPTEMBER 1989:
SUSPENDED-SEDIMENT CONCENTRATIONS: Maximum observed, 219 mg/L, May 30; minimum observed, 12 mg/L, June 1.
SUSPENDED-SEDIMENT DISCHARGE: Maximum daily, 3,480 tons, May 30; minimum daily, 68 tons, Sept. 30.

WATER YEAR 1990:

SUSPENDEDIEEDIgENT SONCENTRATIONS: Maximum observed, 55 mg/L, Mar. 14; minimum observed, 0 mg/L, Dec. 18,
an

SUSPENDED- SEDIMENT DISCHARGE: Maximum daily, 1,800 tons, June 23; minimum daily, 3.7 tons, Jan. 6.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989

DIS- DIS-
CHARGE, CHARGE,
IN SEDI- IN SEDI-
CUBIC MENT, : CUBIC MENT,
FEET Sus- FEET SuUs-
DATE TIME PER PENDED DATE TIME PER PENDED
SECOND  (MG/L) SECOND  (MG/L)
(00060) (80154) (00060) (80154)
AFR 1989 JUL 1989
20... 0830 1170 43 14, ., 0805 1800 38
21... 0900 1190 48 17... 0804 1780 58
24, .. 1430 1290 31 18... 0920 2070 42
25... 1353 1380 50 19... 0815 1880 46
26... 0802 1410 53 20... 0802 1670 37
27... 0800 1410 42 21... 1032 1740 37
28... 0753 1420 35 24... 0750 1890 35
MAY 25... 0811 1850 35
01... 0755 1680 31 26... 0755 1840 29
02... 0910 1740 42 27... 0753 1840 56
03... 0815 1860 25 28... 0835 1590 77
04... 1522 2180 32 AUG
05... 0816 2110 47 0l... 1040 1740 54
08... 0830 1980 21 02... 0805 1900 55
09... 1248 2010 23 03... 0750 1940 46
10... 1520 1990 24 04... 0759 1920 62
11... 1456 1970 27 07... 0800 1650 67
15... 1427 2240 26 08... 0802 1700 61
16... 1521 2240 42 09... 0845 1750 51
17... 0810 2260 43 10... 0800 1760 53
18... 1242 2340 47 11... 1352 1770 42
19... 0950 2370 55 14, ., 0830 1740 42
22... 1506 2300 51 15... 0806 1630 38
23... 0820 2310 44 16... 0918 1620 37
24, . 1506 2340 18 17... 0830 1730 39
25... 0802 4360 32 18... 0800 1660 35
26... 0832 4890 47 21... 1200 1570 33
30... 1530 6900 219 22... 0825 1670 48
31... 0805 14000 88 23... 0803 1540 52
JUN 24, ., 0827 1360 69
01... 1534 14400 12 25... 0754 1420 62
02... 1507 14500 38 28... 0757 1490 53
05... 0802 13700 31 29... 0750 1440 53
06... 0813 13800 31 30... 0832 1480 49
07... 0832 12900 46 31... 0752 1410 41
08... 1521 11300 54 SEP
09... 0820 9760 36 0l... 0755 1430 71
12... 0801 7980 34 02... 1120 1420 26
13... 0815 8000 43 05... 0800 1390 50
14, .. 1419 7830 48 06... 0755 1350 40
15... 0755 6340 40 07... 0810 1360 48
16... 0750 4900 33 08... 0834 1360 33
19... 0800 5220 24 11... 0800 1360 46
20... 0845 5160 36 12... 0803 1300 46
21... 0845 5090 29 13... 0800 1290 48
21... 1517 5090 33 14... 0756 1300 33
22... 0850 5050 33 15... 0845 1300 45
23... 1040 5060 32 18... 1200 1350 35
26... 0800 5010 33 19... 1200 1360 37
28... 1528 3600 68 20... 0754 1330 31
29... 0814 3220 64 22... 0853 1400 28
30... 1200 3140 69 25... 0826 1230 b
JUL 26... 1445 1100 34
10... 0810 1990 43 27... 0830 1120 32
11... 0952 1800 45 28... 0841 1210 34

13... 1145 1700 43 29... 0820 1150 21



DATE

OCT 1989
0

03...
04...

STREAMS TRIBUTARY TO LAKE MICHIGAN
04084475 FOX RIVER AT STATE HIGHWAY 55 AT KAUKAUNA, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

TIME

1400
0830
0830
1500
1450
1245

0830
0815
1510
1350
1405
0806
0804
0809
0802
0801
0758
0858
0800
0815
0804
0821
0800
0830
0910
1400

DIS-
CHARGE,
IN

CUBIC
FEET
PER

SECOND
(00060)

3230
2640

SEDI-
MENT,
SUs-
PENDED
(MG/L)

(80154)

VEPWOWUOVUVOWOONORKHOKMN NWHNNOODWWWAL®OWW

DATE

FEB 1990
01...

TIME

0800

0741
0801
0800
0815
0800
0900
0800
0800
1500
0941

0801
0811
0759
0757
0751
0755
1303
0755
0810
0840
0815
0800
0818
0810
0810
0800

DIS-
CHARGE,

IN
CUBIC
FEET
PER
SECOND
(00060)

7690
11500
11500

SEDI-
MENT,
Sus-
PENDED
(MG/L)

(80154)

NNNSNOS COUINNNENNSWONRWRA WSS
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04084475 FOX RIVER AT STATE HIGHWAY 55 AT KAUKAUNA, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DIS- DIS-
CHARGE, CHARGE,
IN SEDI- IN SEDI-
CUBIC MENT, CUBIC MENT,
FEET SuUs- FEET SuUs-
DATE TIME PER PENDED DATE TIME PER PENDED
SECOND  (MG/L) SECOND (MG/L)
(00060) (80154) (00060) (80154)
MAY 1990 JUL 1990
23... 0803 11600 25 27... 0800 2170 20
24, .. 0803 11400 13 30... 0808 2110 22
25... 0812 10300 25 31... 0827 2090 26
29... 0830 8380 15 AUG
30... 0814 7880 11 0l... 0748 2170 26
31... 0841 6860 17 02... 0808 2180 25
JUN 03... 0758 2500 23
0l... 0803 6390 12 07... 0820 2300 25
0z... 1530 5490 33 08... 0830 2370 26
04,.. 0803 5390 29 09... 1024 2610 24
05... 0758 7430 25 10... 0812 2450 18
06... 0807 8960 26 13... 0800 2230 23
07... 0813 7320 21 14, .. 0830 2410 27
08... 1427 3890 24 15... 0758 2330 29
11... 0830 4090 18 16... 0821 2290 29
12... 1500 4630 35 17... 0758 2310 28
13... 0749 5910 35 20... 0802 6470 38
14, .. 0754 6660 24 21... 0759 7130 50
15... 0758 6360 43 22... 1318 8460 29
18... 1502 6990 43 23... 0758 9430 46
19... 0804 7840 36 24, .. 0806 9470 22
20... 1504 9320 29 27... 0802 8790 47
21... 0800 8320 23 28... 0759 7580 21
22... 0800 6300 37 28... 1200 7580 19
25... 1300 14200 30 29... 0807 7340 26
26... 0758 14100 23 30... 0757 6810 26
27... 0747 13700 30 31... 0821 6360 29
JUL SEP
02... 0805 8580 34 04. .. 0820 5290 18
03... 0803 6780 34 05 0800 3880 26
05 0757 4560 31 06. 0800 3980 20
06... 0745 4100 38 07 0830 4000 19
09. 0754 4740 36 10. 0759 4050 25
10... 0759 4690 41 11... 0758 3970 17
11... 0800 3710 42 12, .. 0810 4020 18
12... 0815 2810 41 13... 0801 4010 24
13... 0807 2250 44 14. .. 0759 5750 28
16... 0758 2370 53 17... 0854 5510 29
17... 0801 2590 34 18... 0800 5800 20
18... 0810 2480 36 19... 0815 6070 27
19... 0825 2330 38 20... 0840 6380 21
20... 0800 2250 34 21... 0759 6550 24
23... 0756 2870 29 24, ., 0802 6080 16
24, .. 0820 3140 33 25... 0812 6320 20
25... 0749 2260 30 25... 1220 6320 17

26... 0801 2190 22 26... 0745 5830 27



DATE

DATE

DATE

STREAMS TRIBUTARY TO LAKE MICHIGAN

04084475 FOX RIVER AT STATE HIGHWAY 55 AT KAUKAUNA, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989

DIS-
CHARGE,  SPE- TRANS- HARD-  CALCIUM
IN CIFIC PAR- : NESS TOTAL
CUBIC CON- PH TEMPER- ENCY OXYGEN, TOTAL RECOV-
FEET DUCT-  (STAND- ATURE (SECCHI DIS- (MG/L ERABLE
TIME PER ANCE ARD WATER DISK) SOLVED AS (MG/L
SECOND (US/CM) UNITS) (DEG C) (M) (MG/L) CACO3) AS CA)
(00060) (00095) (00400) (00010) (00078) (00300) (00900) (00916)
1540 1190 412 8.4 9.0 0.80 12.4 180 33
1315 1860 427 8.7 11.5 0.50 11.1 200 40
1520 2240 399 8.7 17.5 0.60 10.3 190 39
1400 14400 344 8.3 18.0 -- 10.0 170 32
1525 7830 357 8.1 18.0 0.70 9.0 160 30
1435 4270 350 8.6 25.0 0.60 9.0 160 34
1630 4270 349 8.6 25.0 0.60 9.5 170 35
1150 1800 374 8.4 26.5 0.50 6.7 160 33
1440 1840 365 8.8 28.0 0.40 10.4 170 35
1310 1750 375 9.0 23.0 0.40 11.1 160 34
1125 1540 348 9.0 24,0 0.40 7.9 150 30
0800 1350 383 8.7 21.5 0.50 8.9 190 40
0815 1330 403 8.8 20.0 0.60 8.8 190 39
MAGNE-  ALKA- RESIDUE NITRO-  NITRO-
SIUM, LINITY CHLO-  SILICA, TOTAL RESIDUE GEN, GEN,
TOTAL WAT WH RIDE, DIS- AT 105 VOLA-  NO2+NO3 AMMONIA
RECOV- TOT FET DIS- SOLVED DEG. C, TILE, DIS- DIS-
ERABLE LAB SOLVED  (MG/L SUS- Sus- SOLVED  SOLVED
(MG/L  MG/L AS  (MG/L AS PENDED  PENDED (MG/L (MG/L
AS MG) CACO3 AS CL) SIO2) (MG/L) (MG/L) AS N) AS N)
(00927) (00417) (00940) (00955) (00530) (00535) (00631) (00608)
23 168 18 2.3 25 12 0.260 0.070
24 171 24 <0.20 24 12 0.230 0.180
23 167 20 <0.20 28 13 0.150 0.070
21 148 14 0.30 37 17 0.190 0.090
20 150 14 3.2 25 11 0.260 0.170
19 149 14 5.4 32 18 0.100 0.020
19 149 14 5.3 31 16 0.090 <0.020
19 146 18 8.5 39 21 0.130 0.090
20 145 20 12 38 20 0.040 0.030
19 153 20 12 45 22 <0.020 <0.020
18 136 20 15 40 20 0.040 0.060
22 160 20 22 30 16 0.050 0.020
22 161 20 20 22 12 0.050 0.060
NITRO- PHOS- CHLORO- SED.
GEN, AM- PHORUS CARBON, PHYLL A SUSP.
MONIA +  PHOS- ORTHO, CARBON, ORGANIC TRICER. SEDI- SIEVE
ORGANIC PHORUS DIS- ORGANIC  DIS- UNCORR.  MENT, DIAM.
TOTAL TOTAL  SOLVED TOTAL  SOLVED WHOLE SUS- X FINER
(MG/L (MG/L  (MG/L (MG/L (MG/L TOTAL PENDED THAN
AS N) AS P) AS P) AS C) AS C) (UG/L) (MG/L) .062 MM
(00625) (00665) (00671) (00680) (00681) (32210) (80154) (70331)
1.2 0.100 - 6.7 6.7 31.0 12 95
1.4 0.100 0.004 7.3 6.6 38.0 14 98
1.3 0.110 0.004 7.0 6.6 36.0 14 98
1.4 0.120 0.005 6.4 6.3 24.0 24 85
1.3 0.100 0.012 7.9 6.9 27.0 15 95
1.2 0.100 0.005 7.1 5.7 44.0 24 77
1.1 0.100 0.004 7.2 6.4 43.0 -- --
1.9 0.140 0.005 11 7.3 100 25 82
2.4 0.160 0.004 11 8.3 140 16 98
1.9 0.150 0.007 8.9 7.7 120 27 93
1.6 0.160 0.011 8.8 7.3 92.0 22 99
1.5 0.130 0.008 7.3 7.2 50.0 18 98
1.7 0.110 0.013 9.0 7.2 64,0 14 100

* SAMPLES WITH SAME DATES ARE REPLICATES.
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DATE

OCT 1989
0

1s...

DATE

OCT 1989

DATE

04084475 FOX RIVER AT STATE HIGHWAY 55 AT KAUKAUNA, WI--CONTINUED

STREAMS TRIBUTARY TO LAKE MICHIGAN

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

OCT 1989’

DIS-
CHARGE, SPE- TRANS- HARD-  CALCIUM
IN CIFIC PAR- NESS TOTAL
CUBIC CON- PH TEMPER- ENCY  OXYGEN, TOTAL RECOV-
FEET DUCT- (STAND- ATURE  (SECCHI DIS- (MG/L ERABLE
TIME PER ANCE ARD WATER DISK) SOLVED AS (MG/L
SECOND (US/CM) UNITS) (DEG C) M) (MG/L) CACO3) AS CA)
(00060) (00095) (00400) (00010) (00078) (00300) (00900) (00916)
1235 970 413 9.0 15.0 0.60 9.4 200 42
1305 1200 400 8.8 12.0 0.50 9.9 180 38
0830 4410 370 8.3 9.0 0.60 10.8 190 40
1530 1960 387 8.7 5.0 0.50 13.2 190 40
1225 2000 396 8.5 1.0 0.60 15.6 200 42
1300 2000 -- - -- -- -- 190 39
0830 2710 433 8.4 2.0 2.10 14.2 200 41
1050 2690 427 8.4 1.0 2.70 14.6 200 42
1645 3550 425 8.0 7.0 0.90 12.1 210 43
1455 3910 380 8.5 5.0 1.10 13.7 200 40
1430 1120 376 8.7 8.5 0.60 14.6 190 40
MAGNE-  ALKA- RESIDUE NITRO-  NITRO-
SIUM, LINITY CHELO- SILICA, TOTAL RESIDUE GEN, GEN,
TOTAL  WAT WH RIDE, DIS- AT 105 VOLA- NO2+NO3 AMMONIA
RECOV- TOT FET DIS- SOLVED DEG. C, TILE, DIS- DIS-
ERABLE LAB SOLVED  (MG/L Sus- SuUS- SOLVED  SOLVED
(MG/L  MG/L AS  (MG/L AS PENDED  PENDED (MG/L (MG/L
AS MG) CACO3 AS CL) SIO02) (MG/L) (MG/L) AS N) AS N)
(00927) (00417) (00940) (00955) (00530) (00535) (00631) (00608)
23 170 22 17 25 14 0.050 0.090
21 161 21 12 28 14 0.070 0.150
22 164 16 14 30 13 0.110 0.120
21 168 17 11 28 13 0.070 0.110
23 175 18 -- 12 7 0.090 0.230
22 175 18 -- 9 6 0.090 0.230
23 182 22 -- 6 4 0.120 0.170
24 182 19 11 4 3 0.090 0.120
24 168 22 10 22 11 0.220 0.200
24 166 14 8.2 18 9 0.190 0.060
22 164 17 2.8 26 13 0.230 0.070
NITRO- PHOS- CHLORO- SED.
GEN, AM- PHORUS CARBON, PHYLL A SUSP.
MONIA +  PHOS- ORTHO, CARBON, ORGANIC TRICHR. SEDI- SIEVE
ORGANIC PHORUS DIS- ORGANIC  DIS- UNCORR.  MENT, DIAM.
TOTAL TOTAL  SOLVED TOTAL  SOLVED WHOLE Sus- X FINER
(MG/L (MG/L  (MG/L (MG/L (MG/L TOTAL PENDED THAN
AS N) AS P) ASP) AS C) AS C) (UG/L) (MG/L) .062 MM
(00625) (00665) (00671) (00680) (00681) (32210) (80154) (70331)
1.4 0.120 0.008 9.1 8.6 62.0 15 99
1.4 0.120 0.010 12 9.2 63.0 23 99
1.2 0.090 0.010 10 7.9 51.0 20 100
1.4 0.110 0.021 10 7.4 59.0 15 100
2.3 0.117 0.021 12 8.7 -- 5 100
1.1 0.060 0.017 12 8.2 14.0 -- --
1.0 0.050 0.017 13 8.9 5.00 3 94
1.0 0.040 0.014 9.3 7.7 5.00 3 93
1.3 0.110 0.018 13 8.6 32.0 17 94
1.0 0.050 0.007 --= - 26.0 7 87
1.2 0.095 0.004 12 8.4 -- 11 97

* SAMPLES WITH SAME DATES ‘ARE REPLICATES.



STREAMS TRIBUTARY TO LAKE MICHIGAN 165
04084475 FOX RIVER AT STATE HIGHWAY 55 AT KAUKAUNA, WI--CONTINUED

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989
MEAN VALUES

DAY OoCT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 -— -— -_— - -— - -—- 151 753 351 255 225
2 -— -— -— _— -—- --- - 176 1220 244 270 115
3 ——- --- - - ——- - -— 137 1380 190 260 129
4 — - — — — - -— 189 1260 202 324 165
5 -— -— -— _— -—- -——- --- 228 1140 205 400 175
6 -—- —_— -— -— --- -— -—- 113 1270 205 326 153
7 -— -— -——— -— -—- -— - 106 1600 201 293 162
8 _— -— _— _— - - -—- 113 1550 196 272 126
9 -— - -— - -— -— - 123 973 219 246 132

10 -— - — -— -— -— --- 128 774 235 241 150
11 -—- -— -— -— -—- -— -—= 140 767 219 206 169
12 -—- —_— -— - -—- -— -—- 147 782 189 194 164
13 -— -— _— —-— -—- --- - 151 941 195 203 155
14 —- --- -—- —-- — - . 154 985 193 194 127
15 --- - — - J— - -— 165 668 224 168 152
16 - --- - - - - -——- 234 426 254 164 144
17 _— - -— -— -—— -— -—- 268 396 259 176 135
18 —_— -— -— -—— -— -— -—- 300 367 244 159 130
19 - - --- - --- - --- 346 376 223 156 132
20 -—- -—- - -— - -— - 328 486 169 149 111
21 - - -—- ——- - —— -— 326 456 171 149 105
22 -— _— — —— - —— -— 315 441 178 213 108
23 - - --- - -— ——— - 244 436 183 229 92
24 -—- -— - -— -—- -— -—- 142 435 181 244 91
25 — — _— - - - -— 394 434 169 237 136
26 -— -— _— _— --- -— --- 686 478 172 232 104
27 -— -—- -—- --- -—- - --= 1280 554 289 223 99
28 _— -— - -— - -— - 2020 620 317 214 101
29 _— --- _— --- -—- - -—- 1960 568 315 201 69
30 -—-- -~ -— --- --- -—- --- 3480 565 297 189 68
31 - _— —- — _— -— -— 2940 -— 270 182 -
TOTAL --- -~- --- --= -—- - -— 17484 23101 6959 6969 3924

SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY), WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

DAY oCT NOV DEC JAN FEB MAR AFR MAY JUN JUL AUG SEP
1 64 321 94 11 21 29 68 120 250 797 150 421
2 81 243 61 9.5 21 31 71 65 426 777 143 361
3 117 276 50 4.6 20 19 97 53 498 609 163 313
4 122 551 47 4.2 18 12 106 57 410 410 210 278
5 128 540 47 3.9 14 10 82 52 518 403 185 252
6 103 437 38 3.7 13 17 107 49 607 412 149 213
7 100 327 32 3.9 28 12 110 52 428 413 158 210
8 104 277 52 4.0 22 9.7 110 65 246 440 164 223
9 112 194 80 5.9 36 29 119 62 231 479 165 247

10 114 176 80 8.5 56 209 154 102 207 521 126 252
11 88 255 79 11 85 319 151 99 223 418 129 192
12 94 217 111 12 88 465 103 125 399 318 134 206
13 143 176 78 14 21 487 120 88 513 262 145 266
14 139 158 62 15 23 1110 139 67 515 194 176 427
15 130 121 47 17 16 855 160 81 726 248 179 456
16 125 90 33 19 15 616 188 227 731 307 177 446
17 132 102 30 29 18 351 154 371 915 247 175 404
18 204 90 16 51 23 195 68 549 814 244 181 349
19 190 81 15 39 29 128 53 806 747 234 355 419
20 122 62 14 45 31 188 71 1030 733 197 698 382
21 132 73 11 55 19 241 65 1230 594 163 869 411
22 148 135 19 48 25 213 56 1300 678 221 764 357
23 158 141 20 29 45 175 63 721 1800 231 982 296
24 195 104 20 25 34 175 92 480 1440 270 633 281
25 265 70 17 32 29 173 90 647 1160 173 761 329
26 240 79 16 27 24 149 108 518 931 132 968 404
27 212 91 15 41 22 107 124 450 1080 120 954 365
28 216 88 14 39 37 122 131 392 1070 128 450 334
29 224 98 14 37 - 92 127 314 1020 133 505 312
30 230 110 13 34 -=- 57 131 265 934 130 487 268
31 255 --- 12 30 —-- 61 it 287 - 144 480 -
TOTAL 4687 5683 1237 708.2 833 6656.7 3218 10724 20844 9775 11815 9674

WIR YR 1990 TOTAL 85854.9



166 STREAMS TRIBUTARY TO LAKE MICHIGAN
04084500 FOX RIVER AT RAPIDE CROCHE DAM, NEAR WRIGHTSTOWN, WI

LOCATION.--Lat 44°19'03", long 88°11'S0", in SE 1/4 sec.4, T.21 N., R.19 E., Outagamie County, Hydrologic Unit
04030204, at Rapide Croche Dam, 2.0 mi upstream from Wrightstown, and 18 mi upstream from mouth.

DRAINAGE AREA.--6,010 mi2.
PERIOD OF RECORD.--March 1896 to September 1917 (monthly discharge only), October 1917 to current year.
REVISED RECORD.--WDR WI-80-1: Drainage area. WDR WI-81-1: 1980.

" GAGE.--Recording headwater and tailwater gages and electric generation are read three times a day and used to
compute the discharge records.

REMARKS . --Flow regulated by storage in Lake Winnebago (see sta. 04082500 and 04084255). Daily discharge
determined from records of flow through turbines, head, gate openings, and lockages through navigation
canal. Usually less than about 20 ft9/s is diverted into basin from Wisconsin River at Portage Canal
throughout the year.

COOPERATION.--Figures of daily discharge furnished by U.S. Army Corps of Engineers. Records reviewed by
Geological Survey,. ’

AVERAGE DISCHARGE.--94 years, 4,252 ft3/s.

EXTﬁEMESZFOR gBRIOD OF RECORD.--Maximum daily discharge, 24,000 £t3/s, Apr. 18, 1952; minimum daily, 138 ft3/s,
ug. 2, 1936.

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge during year, 15,500 fbals, June 24; minimum daily,

1,040 ft9/s, Oct. 3.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR AFR MAY JUN JuL AUG SEP
1 1180 4750 2570 2460 2080 2720 4600 1420 5640 8670 2200 5730
2 1120 5570 1870 2510 2280 2320 4330 1380 5230 5490 2280 5560
3 1040 5560 2080 2400 2320 2220 4520 1580 5270 5450 2860 5420
4 1050 5600 2020 2530 2240 2010 4680 1520 5270 3740 2750 4980
5 1240 5440 2040 2570 2330 2170 4510 1550 7810 4520 2440 3980
6 1140 4650 1870 2440 2290 1990 4540 1670 9340 4280 2020 4450
7 1070 3960 2440 2510 2370 2090 4750 1930 6710 4580 2380 3890
8 1060 3720 3190 2560 2530 2530 4790 1880 3780 4860 2420 4060
9 1210 3110 3230 2610 2420 3470 4830 1680 4190 4530 2680 4070
10 1200 3090 3130 2700 2320 3480 4830 1870 4350 4660 2390 4150
11 1160 3210 3110 2420 2200 4050 3730 2610 4360 3790 2330 4030
12 1050 3080 3110 2450 2260 4540 2810 2670 4630 3080 2150 4130
13 1080 2750 3150 2570 2140 5120 3320 2540 6410 2240 2090 3970
14 1100 2910 3140 2440 2830 10800 3260 2670 6670 2010 2320 6290
15 1190 1770 3070 2580 3230 10400 3200 3630 6490 2310 2160 6270
16 1160 1990 2690 2580 3260 9930 3200 7790 6330 2450 2370 5940
17 1350 2230 3210 2870 3200 9840 1960 6180 6580 2590 2360 5580
18 2620 2130 1990 2660 3280 10500 1130 8040 7370 2480 2460 5720
19 2190 2210 2430 2480 3230 10500 1260 10300 8710 2410 4120 6010
20 2510 1880 2680 2620 3210 11100 1260 12500 9190 2260 6380 5960
21 2490 1380 2780 2670 3250 10900 1210 13200 7740 2330 6750 6410
22 2480 2120 2560 2020 3080 10100 1310 13200 13300 3190 7230 6040
23 2500 1840 2460 2320 2370 8940 1440 13000 14300 2990 11100 5870
24 3590 1670 2580 2210 1980 9160 1430 13200 15500 3140 9130 5860
25 3530 1690 2470 2140 2040 9340 1320 10100 15300 2210 8620 5990
26 3780 2210 2550 2960 2060 8330 1420 10100 14400 2290 9050 5650
27 3soo 2070 2470 3260 2470 5590 1500 9800 13400 2200 7300 5410
28 3600 1740 2430 3080 2700 5970 1560 9810 12500 2360 6380 5350
29 3610 2450 2460 3310 it 4780 1530 8080 11800 2370 6790 5290
30 3210 3140 2470 3240 - 4490 1460 7640 10500 2070 6060 5250
31 4300 - 2460 2380 - 4420 -=- 5900 el 2120 5880 -
TOTAL 63610 89920 80710 80550 71970 193800 85690 189440 253070 103670 137450 157310
MEAN 2052 2997 2604 2598 2570 6252 2856 6111 8436 3344 4434 5244
MAX 4300 5600 3230 3310 3280 11100 4830 13200 15500 8670 11100 6410
MIN 1040 1380 1870 2020 1980 1990 1130 1380 3780 2010 2020 3890
CAL YR 1989 TOTAL 1229260 MEAN 3368 MAX 15800 MIN 1040

WIR YR 1990

TOTAL 1507190 MEAN 4129 MAX 15500 MIN 1040



LOCATION.--Lat 44°19'36", long 88°09°54", in NE 1/4 NW 1/4 sec.2, T.21 N., R.19 E., Brown County, Hydrologic

STREAMS TRIBUTARY TO LAKE MICHIGAN

04085000 FOX RIVER AT WRIGHTSTOWN, WI
(NATIONAL STREAM-QUALITY ACCOUNTING NETWORK STATION)

Unit 04030204, at bridge on State Highway 96 at Wrightstown.
DRAINAGE AREA.-~6,050 mi2, approximately.
PERIOD OF RECORD.--Water years 1970, 1974 to current year.

REMARKS . ~-Records of discharge used are for 04084500 Fox River at Rapide Croche Dam near Wrightstown.

DATE TIME
NOV 1989
0s... 1010
MAR 1990
28... 0845
JUN
20.. 0800
AUG
22.. 0940
CALCIUM
DIS-
SOLVED
DATE (MG/L
AS CA)
(00915)
NOV 1989
08... 40
MAR 1990
28... 40
JUN
20... 40
AUG
22... 38
SILICA,
DIS-
SOLVED
(MG/L
DATE AS
SI102)
(00955)
NOV 1989
08... 13
MAR 1990
28. . 10
JUN
20... 2.9
AUG
22... 0.59

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DIS-~
CHARGE, SPE-
IN CIFIC
CUBIC CON-
FEET DUCT-
PER ANCE
SECOND (US/CM)
(00060) (00095)
3720 381
5970 380
9070 397
7230 379
MAGNE-~
SIUM, SODIUM,
DIS-~ DIS-
SOLVED SOLVED
(MG/L (MG/L
AS MG) AS NA)
(00925) (00930)
20 10
22 10
20 10
19 9.3
SOLIDS, SOLIDS,
RESIDUE SUM OF
AT 180 CONSTI-
DEG. C TUENTS,
DIS- DIS~
SOLVED  SOLVED
(MG/L) (MG/L)
(70300) (70301)
228 215
224 235
226 209
212 202

PH

(STAND-

ARD
UNITS)
(00400)
8.7
8.4
7.7

8.4

SODIUM
PERCENT
(00932)

10
10
10
10

SOLIDS,
DIS-
SOLVED
(TONS
PER
AC-FT)
(70303)

0.31
0.30

0.31
0.29

TEMPER-
ATURE
WATER
(DEG C)
(00010)
7.0
3.0
20.5

20.0

(00931)

0.3
0.3
0.3
0.3

SOLIDS,
DIS-
SOLVED
(TONS
PER
DAY)
(70302)

2290
3610
5530
4140

TUR-  OXYGEN,
BID- DIS-
ITY SOLVED
(NTU) (MG/L)
(00076) (00300)
16 12.0
2.0 13.0
24 7.5
19 8.5
BICAR-
POTAS- BONATE
SIUM, WATER
DIS- DIS IT
SOLVED FIELD
(MG/L  MG/L AS
AS K) HCO3
(00935) (00453)
2.8 182
9.2 200
2.9 187
3.0 174
NITRO-
GEN, NITRO-
NO2+NO3 GEN,
DIS-  AMMONIA
SOLVED  TOTAL
(MG/L (MG/L
AS N) AS N)
(00631) (00610)
<0.100 0.100
0.200 0.090
0.500 0.150
<0.100 0.030

BARO-
METRIC
PRES-
SURE
(M
QF
HG)
(00025)

738
763

748
752

CAR-
BONATE
WATER
DIS IT
FIELD
MG/L AS

co3
(00452)

NITRO-
GEN,
AMMONIA
DIS-
SOLVED
(MG/L
AS N)
(00608)
0.100
0.080
0.130

0.060

OXYGEN,
DIS-
SOLVED
(PER-
CENT
SATUR-
ATION)
(00301)

102
97

85
95

ALKA-
LINITY
WAT DIS
TOT IT

FIELD
MG/L AS

CACQ3
(39086)

153
168

153
152

NITRO-
GEN, AM-
MONIA +
ORGANIC

TOTAL

(MG/L

AS N)
(00625)

1.8
1.0
1.4

1.6

K RESULTS BASED ON COUNT OUTSIDE OF THE ACCEPTABLE RANGE (NON-IDEAL COLONY COUNT).

COLI~
FORM,
FECAL,
0.7
UM-MF
(COLS./
100 ML)
(31625)

220
K2200

1200

SULFATE
DIS-
SOLVED
(MG/L

AS S04)

(00945)

23
25

23
25

PHOS-
PHORUS
TOTAL
(MG/L
AS P)
(00665)

0.09%0
0.040

0.140
0.190

STREP-

TOCOCCI

FECAL,

KF AGAR
(COLS.
PER

100 ML)

(31673)

250

77

130

150

)
(00940)

14
17
15
14

PHOS-
PHORUS
DIS-
SOLVED
(MG/L
AS P)
(00666)

0.010
0.010

0.030
0.030

167

HARD-
NESS
TQTAL
(MG/L

AS
CACO3)
(00900)
180
190
180

170

(66950)
0.20
0.20
0.20
1.2

PHOS-
PHORUS

ORTHO,

DIS-
SOLVED
(MG/L

AS P)

(00671)
0.010

<0.010

0.030
<0.010



168 STREAMS TRIBUTARY TO LAKE MICHIGAN
04085000 FOX RIVER AT WRIGHTSTOWN, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DIs-
CHARGE, ALUM- BERYL- CHRO-
IN INUM, ARSENIC BARIUM, LIUM, CADMIUM  MIUM, COBALT, COPPER, IRON,
CUBIC DIS- DIS- DIS- DIS- DIS- DIS- DIS- DIS- D1S-
FEET SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED
DATE TIME PER (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L
SECOND AS AL) AS AS) AS BA) AS BE) ASCD) ASCR) ASCO) AsSCU) AS FE)
(00060) (01106) (01000) (01005) (01010) (01025) (01030) (01035) (01040) (01046)
NOV 1989
08... 1010 3720 20 <1 24 <0.5 <1.0 <1 <3 1 10
MAR 1990
Jugs... 0845 5970 <10 1 26 <0.5 <1.0 <5 <1 5 6
Auéo... 0800 9070 <10 <1 27 0.6 1.0 <1 <3 <1 7
22... 0940 7230 20 1 26 <0.5 <1.0 <1 <3 1 9
MANGA- MOLYB- SELE- STRON-  VANA-
LEAD, LITHIUM NESE, MERCURY DENUM, NICKEL, NIUM, TIUM, DIUM, ZINC,
DIS-~ DIS- DIS- DIS- DIS- DIS- DIS- DIS-~ DIS- DIS-
SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED  SOLVED
DATE (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L (UG/L
AS PB) AS LI) AS MN) AS HG) AS MO) AS NI) AS SE) AS SR) AS V) AS ZIN)
(01049) (01130) (01056) (71890) (01060) (01065) (01145) (01080) (01085) (0109%90)
NOV 1989
08... <1 5 2 <0.1 <10 <1 <1 150 <6 10
MAR 1990
28... 1 <4 4 <0.1 <10 2 <1 150 <6 7
JUN
20... <1 <4 2 <0.1 <10 <1 <1 130 <6 4
AUG
22,.. <1 <4 2 <0.1 <10 <1 <1 130 <6 [3
DIS- SEDI-~ SED.
CHARGE,  SPE- MENT, SUSP,
IN CIFIC SEDI- DIS- SIEVE
CUBIC CON- TEMPER- MENT, CHARGE, DIAM,
FEET DUCT- ATURE SUSs- SUS- X FINER
DATE TIME PER ANCE WATER PENDED PENDED THAN
SECOND (US/CM) (DEG C) (MG/L) (T/DAY) .062 MM
(00060) (00095) (00010) (80154) (80155) (70331)
NOV 1989
08... 1010 3720 381 7.0 42 422 70
MAR 1990
28... 0845 5970 380 3.0 17 274 43
20... 0800 9070 397 20.5 108 2640 98

22... 0940 7230 379 20.0 45 878 93



Unit 04030204, at dam at Little Rapids.

DRAINAGE AREA.--6,100 mi2.

STREAMS TRIBUTARY TO LAKE MICHIGAN
04085054 FOX RIVER AT LITTLE RAPIDS, WI
LOCATION.--Lat 44°22'37", long 88°07'00", in NE 1/4 SW 1/4 sec.18, T.22 N., R.20 E., Brown County, Hydrologic

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--October 1988 to September 1990 (discontinued).

GAGE . --None.

.--Estimated daily discharges:

Oct. 1, 1988 to Sept. 30, 1990.

Daily discharges were estimated by

169

multiplying daily discharges from Fox River at Appleton, 04084445, by the drainage area ratio between the
two sites of 1.025.

EXTREMES FOR CURRENT PERIOD.--

WATER YEAR 1989:

Sept

Records poor.

Maximum daily discharge, 14,800 ft3/s, June 2-3; minimum daily discharge, 1,080 ft3/s,

. 24,
WATER YEAR 1990: Maximum daily discharge, 14,500 £t3/s, June 25; minimum daily discharge, 989 ft3/s, Oct. 3.

DAY OCT
1 2630
2 2600
3 2630
4 3200
5 3390
6 3540
7 3760
8 3600
9 3500
10 3410
11 3150
12 3180
13 3360
14 2970
15 2360
16 2280
17 1910
18 2290
19 2240
20 2220
21 2240
22 2170
23 2280
24 2270
25 2900
26 3420
27 3450
28 2700
29 2110
30 2120
31 2250
TOTAL 86130
MEAN 2778
MAX 3760
MIN 1910
CFSM .46
IN. .53
WIR YR 1989

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989
MEAN VALUES

Nov
2120

128390
4280
6540
2110

.70
.78

TOTAL 1263220 MEAN 3461 MAX 14800 MIN 1080 CFSM .57

DEC

5100
5720
5620
5570
5170

4660

105430
3401
5720
2770

.56
.64

JAN

3070
2770
2970
2870
2870

2970
2970
2150
3070
2970

2770
2770
2870
2870
2770

2870
2770
2770
2970
2870

2870
2870
2870
2970
2970

3070
2970
2970
2970
2970
3590

90070
2905
3590
2150

.48
.55

2770

2660
2560
2560
2560
2770

2660
2660

88820
3172
3890
2560

.52
.54

MAR

1840
2150
2360
2150
2150

3280
4200
4200
4200
4400

4390
4380
3970
4050
4350

4380
4290
4420
4410
4390

4390
4330
4320
4510
4870

5610
6260
7690
8700
8880
9020

142540
4598
9020
1840

.75
.87

AFR

9180
9320
9610
9690
9300

8780
8370
7990
7960
8110

6820
4730
4330
2490
2840

2960

2860
2170
1210
1190

1210
1230
1270
1310
1400

1430
1430
1450
1540
1640

133820
4461
9690
1190

.73
.82

MAY

1710
1770
1900
2220
2150

1920
1970
2020
2050
2030

2010
2070
2140
2200
2290

2290
2310
2390
2420
2310

2350
2350
2360
2390
4450

4990
5340
5510
5270
7040
14200

98420
3175
14200
1710
.52
.60

IN. 7.70

3200

240060
8002
14800
3200
1.31
1.46

JuL

2310
1920
1750
1890
1890

1870
1800
1740
1930
2030

1830
1610
1730
1830
1880

1860
1810
2110
1920
1700

1770
1870
1940
1930
1890

1880
1880
1620
1710
1760
1750

57410
1852
2310
1610

.30
.35

AUG

1770
1940
1980
1960
2190

1800
1680
1730
1780
1790

1800
1750
1820
1770
1660

1650
1760
1690
1700
1660

1600
1700
1570
1380
1450

1500
1520
1520
1470
1510
1430

52530
1695
2190
1380

.28
.32

SEP

1460
1450
1480
1510
1410

1370
1380
1380
1320
1340

1380
1320
1310
1320
1320

1320

1350
1340

1250
1120

1230
1170
1150

39600
1320
1510
1080

.24



170

DAY OCT
1 1040
2 1080
3 989
4 1010
5 1090
6 1090
7 1040
8 1030
9 1060
10 1070
11 1110
12 1060
13 1040
14 1030
15 1020
16 1050
17 1230
18 2090
19 2150
20 2200
21 2290
22 2370
23 2380
24 2860
25 3420
26 3420
27 3510
28 3450
29 3380
30 3360
31 3710
TOTAL 58629
MEAN 1891
MAX 3710
MIN 989
CFsSM .31
IN. .36
CAL YR 1989

WIR YR 1990

STREAMS TRIBUTARY TO LAKE MICHIGAN
04085054 FOX RIVER AT LITTLE RAPIDS, WI--CONTINUED

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990
MEAN VALUES

2070
1870

1690
1910
1940
1640
1630

1880
2060
1950
2280
3160

89900
2997
5720
1630

.49
.55

TOTAL 1172539 MEAN 3212 MAX 14800 MIN 989 CFSM .53 IN. 7.15
TOTAL 1484679 MEAN 4068 MAX 14500 MIN 989 CFSM .67 IN. 9.05

2360

2460
2460
2360
2460
2460
2360

80740
2605
3230
1960

.43
.49

3280
3290
2690

80550
2598
3290
2220

.43
.49

FEB

2210
2280
2280
2260
2240

2230
2280
2260
2330
2300

2270
2260
2260
2740
3190

3240
3220
3190
3180
3150

3160
3100
2620
2070
2050

2010
2680

71350
2548
3240
2010

.42
44

177220
5717
9740
2010

.94
1.08

82660
2755
4560
1140

.45
.50

182300
5881
11800
1510
.96
1.11

JUN

6520
5600
6070
5500
7580

9140
7470
3970
4000
4010

4170
4720
6030
6790
6490

5930
7100
7130
7990
9510

8480
6430
12400
12700
14500

14400
13900
13300
12300
11000

245130
8171
14500
3970
1.34
1.49

2330
2160
2130

108990
3516
9160
1780

.58
.66

AUG

2220
2220
2550
2740
2480

2120
2350
2410
2670
2500

2410
2320
2270
2460
2370

2330
2360
2400
4070
6600

7270
8630
9620
9650
9520

9440
8970
7730
7480
6940
6490

145590
4696
9650
2120

.77
.89

SEP

6330
6150
6040
5390
3960

4060
4080
4000
4040
4130

4050
4100
4090
5870
6120

5880
5610
5920
6190
6500

6680
6510
6160
6200
6440

5950
5530
5400
5350
4890

161620
5387
6680
3960

.88
.99



PERIOD OF DAILY RECORD.--
SUSPENDED-SEDIMENT DISCHARGE:

INSTRUMENTATION. --Automatic pumping sampler since May 1989.

STREAMS TRIBUTARY TO LAKE MICHIGAN
04085054 FOX RIVER AT LITTLE RAPIDS, WI--CONTINUED

WATER-QUALITY RECORDS
PERIOD OF RECORD.--March 1989 to September 1990 (discontinued).

April 1989 to September 1990 (discontinued).
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REMARKS. ~-Records fair. Suspended-sediment discharge computed using discharges from Fox River at Appleton,

04084445, multi lied times the drainage area ratio between the two sites of 1.025.
samples were ‘1:0 nt samples taken by an automatic sampler.

our intervals during the day beginning at time 0600.
site samgles of water pumped from multiple fixed points in the stream cross saection.
tate Laboratory of Hygiene.

taken at six-

isconsin

Suspended-sediment

The samples are composites of four subsamples
Samples for chemical analysis were

COOPERATION.--Observer provided by U.S. Army Corps of Engineers.

EXTREMES FOR CURRENT PERIOD.--
AFPRIL TO SEPTEMBER 1989:

SUSPENDED-SEDIMENT CONCENTRATIONS:

SUSPENDED-SEDIMENT DISCHARGE:
WATER YEAR 1990:

SUSPENDED-SEDIMENT CONCENTRATIONS:

and Feb. 5-6.
SUSPENDED-SEDIMENT DISCHARGE:

Chemical analyses

Maximum observed, 263 mg/L, May 25; minimum observed, 4 mg/L, Mar. 20.

Maximum daily, 3,400 tons, May 31; minimum daily, 43 tons, Apr. 19.

Maximum observed, 418 mg/L, June 23; minimum observed, 2 mg/L, Jan. 17

Maximum daily, 10,400 tons, June 23; minimum daily, 13 tons, Feb. 5-6.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989

DATE

DIS-

CHARGE,
IN

CUBIC
FEET
PER

SECOND
(00060)

4350
4380
4290
4390
4390

SEDI-
MENT,
SUS-
PENDED
(MG/L)

(80154)

51
22
10

DATE

MAY 1989

12. ..

DIS-

CHARGE,

IN
CUBIC
FEET

PER

SECOND
(00060)

2350
2360
2390
4450
4990
5340
5510
5270
7040
14200

14700
14800
14800
14600
13900
14000
13100
11500

9950

8320

8340

1740
1930
2030
1830

SEDI-
MENT,
sSUs-
PENDED
(MG/L)

(80154)
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STREAMS TRIBUTARY TO LAKE MICHIGAN
04085054 FOX RIVER AT LITTLE RAPIDS, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1989

OCT 1989

DIS-
CHARGE,
IN

CUBIC
FEET
PER

SECOND

(00060)

SEDI-
MENT,
Sus-
PENDED
(MG/L)
(80154)

DATE

AUG 1989
21...

DIS-
CHARGE,
IN SEDI-
CUBIC MENT,
FEET Sus-
PER PENDED

SECOND  (MG/L)
(00060) (B0154)

1600
1700
1570
1380
1450
1500
1520
1520
1470
1510
1430

1460
1450
1480
1510
1410
1370
1380
1380
1320
1340
1380
1320
1310
1320
1320
1320
1340
1370
1380
1350
1340
1420
1190
1080
1250
1120
1140
1230
1170
1150

WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

NOV 1989
01l...



STREAMS TRIBUTARY TO LAKE MICHIGAN
04085054 FOX RIVER AT LITTLE RAPIDS, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DATE

DEC 1989

01.

DIS-
CHARGE,
IN

CUBIC
FEET
PER

SECOND

(00060)

3020
2150
1960
2000
2040

SEDI-
MENT,
SuUs-
PENDED

MG/L)
(80154)

[

DATE

DIS-
CHARGE,
IN
CUBIC
FEET
PER
SECOND
(00060)

2590
2510
2870
3790
6820
7840
10100
11500
11700
11800
11800
11600
10600
9190
9110

SEDI-
MENT,
sus-
PENDED
(MG/L)

(80154)

NOUOUAOVARANO S

[y
NO W
O WOo
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174 STREAMS TRIBUTARY TO LAKE MICHIGAN
04085054 FOX RIVER AT LITTLE RAPIDS, WI--CONTINUED

WATER-QUALITY DATA, WATER YEAR OCTOBER 1989 TO SEPTEMBER 1990

DIS- DIS-
CHARGE, CHARGE,
IN SEDI- IN SEDI-
CUBIC MENT, CUBIC MENT,
FEET Sus- FEET Sus-
DATE PER PENDED DATE PER PENDED
SECOND (MG/L) SECOND (MG/L)
(00060) (80154) (00060) (80154)
MAY 1990 AUG 1990
28... 9090 79 0s5... 2480 48
29... 8550 52 06... 2120 31
30... 8040 41 07... 2350 31
31... 7000 56 08... 2410 29
JUN 09... 2670 34
0l... 6520 67 10... 2500 36
02... 5600 60 11... 2410 29
03... 6070 63 12... 2320 31
04... 5500 63 13... 2270 30
05... 7580 60 14. .. 2460 31
06... 9140 77 15... 2370 36
07... 7470 70 16... 2330 32
08... 3970 36 17... 2360 33
09... 4000 23 18... 2400 38
19... 7990 173 19... 4070 78
20... 9510 103 20... 6600 60
21... 8480 69 21... 7270 63
22... 6430 238 22... 8630 51
23... 12400 418 23... 9620 73
24, .. 12700 127 24. .. 9650 61
25... 14500 51 25... 9520 59
26... 14400 44 26. .. 9440 50
27... 13900 53 27... 8970 45
28, .. <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>