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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.
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-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.
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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
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