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FLOODS IN WISCONSIN
MAGNITUDE AND FREQUENCY

D. W. Ericson

ABSTRACT

Flood data from gaging stations on Wisconsin
rivers and streams are listed in this report. From
these data, composite frequency curves were defined
which express the ratio of floods of various recur-
rence intervals to the mean annual flood. Multiple
correlation techniques were used to obtain formulas
that relate the basin parameters of drainage area,
main channel slope, and lake and reservoir surface
area to the mean annual flood. By combining the
results from the mean annual flood formulas with
the regional frequency curves, the flood-frequency
relationship can be determined for most sites in
the State where the drainage basin exceeds 20 square
miles. The curves and formulas are not applicable
to: main stem of several of the larger rivers, highly
regulated streams where it is possible for man to
alter flood peaks, and drainage basins under 70 square
miles in a part of west-central Wisconsin.

INTRODUCTION

The engineering design of structures located
within the boundaries of a river flood plain should
consider the flood potential for that specific site.
This report helps to define the flood potential by pro-
viding methods for determining the magnitude of
floods for various frequencies which may be expected
on Wisconsin rivers and streams.

For structures such as large dams where
failure would endanger human life or cause serious
economic losses, the maximum probable flood is
generally selected as the design flood. When human
lives or serious economic losses are not factors,
the design becomes a problem of economics, and a
flood of a specified frequency or probability should
logically be the basis for the hydraulic aspects of
the design.

The U. S. Geological Survey, through its
cooperative programs has collected streamflow
records at numerous sites throughout Wisconsin.
These records contain the history of past floods
which provides the basis for one of the more reliable
methods of estimating the magnitude and frequency
of future floods. An analysis was made to define
composite relationships that give areal significance
to the flood data. By correlating certain basin
characteristics with the flood data, these composite
relationships are projected to ungaged sites.
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Description of the Area

Wisconsin is one of the Great Lakes States
with more than 500 miles of shoreline on Lake Su-~
perior and Lake Michigan. The total area of the
State is approximately 56, 000 square miles of which
38, 500 square miles is in the Mississippi River basin
and the remaining 17, 500 square miles is in the St.
Lawrence River basin. The area of inland lakes is
more than 1,400 square miles.

Topography

The movement of the great continental glaciers
many thousands of years ago created Wisconsin's
topography of gently rolling hills and level plains
studded with thousands of lakes. The lakes were
formed when the receding glaciers deposited drift
in the valleys of existing drainage or left huge ice
cakes imbedded in the glacial drift.

Approximately 15, 000 square miles in south-
western Wisconsin is a part of an unglaciated region
extending into Minnesota, Iowa, and Illinois which
was completely surrounded but never covered by the
glaciers, and is commonly known as the "driftless
area.'" The topography of this region is generally
rugged with relatively narrow but deeply entrenched
river valleys. The greatest relief is along the
Mississippi River where some of the bluffs rise 400
to 600 feet above the valley floor.

Climate

Wisconsin's location in the interior of a large
continent in the temperate zone gives it an extremely
variable climate. Winters are long and cold, partic-
ularly in the central and northern portions of the State,
while summers can be very warm in the south. The
mean annual temperature varies from 39° in the north
to 48° in the south.
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The low winter temperatures create heavy ice
cover on most streams. The thickness varies, de-
pending on conditions. It is not uncommon for ice to
exceed 2 feet in depth. The spring breakup in south-
ern Wisconsin generally starts in late February or
early March while northern streams remain locked
in ice until April. Ice jams can become severe on
some streams during the spring breakup, but flooding
from this cause is usually limited to relatively small
areas.

The average annual precipitation of 31 inches
for the State is distributed rather uniformly, ranging
from 28 inches in some parts of the north to 34 inches
along the southern and southwestern borders. The
rainfall during the warm season from April through
September averages over 20 inches. Thunderstorms,
which are occasionally severe, occur frequently
during this warm season.

There is considerable variation in the annual
snowfall. Some sections of northern Wisconsin
receive an average of 60 inches of snow each winter
as compared to the average of 30 inches along the
southern boundary of the State.

FL.OOD-FREQUENCY ANALYSIS

Flood Frequency at a Gaging Station

Types of Series

The flood-frequency curve for the individual
gaging station may be derived from two types of flood
series: the annual flood series or the partial-duration
series.

The annual flood series is based on the momen-
tary maximum discharge during each water year. A
water year is the period October I through Septemkter
30. One objection to the annual series is that only
the highest peak discharge is considered in any one
year whereas several other peaks during that same
water year might exceed the annual maximum for
other years.

The partial-duration series overcomes the
objection of omitting some outstanding floods by in-
cluding all peaks above a selected base discharge.
However, the partial-duration series also has dis-
advantages, some of which are as follows:

1. Floods are not always fully independent
events, as one flood may be partially
induced by another.

2. The selection of the base discharge is
arbitrary.

3. Some water years may have no flood
above the base discharge.

4. Analysis is more laborious, as more
events are involved.

5. Damages from several floods occurring
within a short time period are frequently
little greater than would have resulted
from a single flood.

The results of both series are stated in terms
of recurrence intervals in years although there is a
significant difference in their meanings. The recur-
rence interval for the annual flood series is the
average interval between annual maximums that equal
or exceed a given magnitude. For the partial-
duration series, the recurrence interval is the average
interval within which a given flood will be equaled or
exceeded once, regardless of the relationship to the
water year or any other period of time. Langbein
(1949) has shown by statistical principles that a
definite relationship exists between the two series.
This relationship is illustrated in the following table.

Recurrence intervals in years

Annual flood series Partial-duration series

1.16 0.5
1.58 1
2.00 1
2.54 2
5.52 5
10.5 10
20.5 20
50.5 50

It will be noted that results are essentially
the same from either series for recurrence intervals
of more than 10 years. The annual flood series was
used for this report. For those desiring information
on the basis of the partial-duration series, it is sug-
gested that methods outlined in this report be used to
compute the values for the annual flood series, and
conversions made by use of the above table.

Plotting Positions

Annual peak discharges were tabulated chron-
ologically and arranged in order of magnitude,
beginning with number 1 for the largest flood. A time
scale or recurrence interval was fitted to the data
using the formula T = (n+1) /m, where T is the recur-
rence interval in years, n is the number of years of
record, and m is the order number. The annual
flood discharges were plotted versus their respective
recurrence intervals on a special grid developed by
Powell (1943) . A straight line on Powell's grid con-
forms with Gumbel's (1941) theory of extreme values.

Historical floods

Reliable historical flood data are valuable for
determining recurrence intervals for extreme floods.
Information on historical floods has been collected
from local newspapers, files of State, Federal, and
private organizations, and interviews with local resi-
dents. A search for additional flood information was
made for this report and some useful observations on
outstanding floods of the past were found, principally
in the newspaper files of the State Historical Society
in Madison. :
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Fitting Frequency Graphs

After the data were plotted on the special grid
paper, a smooth curve was drawn to represent the
magnitude-frequency relation. Various analytical
methods have been proposed to eliminate the personal
element when drawing the curves. Some absurd re-
sults can be obtained, however, by strict adherence
to analytical functions, especially when only a short
record is available. For this report the frequency
curves were drawn as curves of best visual fit. Fig-
ure 16 is an example of a station frequency curve.

Regional Frequency Analysis

The use of the individual frequency curve in
predicting future flood events is limited because of
its random nature. The curve reflects the history of
past flood events at the station, but being only a single
sample from a huge population, it is subject to large
sampling errors. Much of the chance sampling error
can be eliminated, however, by combining all the
station curves from a homogeneous flood-producing
region. The resulting frequency curve based on
records for a number of stations provides a much more
reliable means for predicting the magnitude of future
floods than a curve based on records for a single
station, even at the site of that station. Furthermore,
a regional curve provides means of determining fre-
quency information for ungaged sites.,

In order that station records be comparable in
a regional frequency analysis, it is desirable that the
flood events be referred to a common base time peri-
od. After examining the bar graph in table 1, two
base periods were selected; 1940-56 for the short
base period, and 1915-56 for the long base period.
Computations were made first for the short base pe-
riod and then adjusted to the long base period on the
basis of the relation indicated by the long-term
station records.

All appropriate records for gaging stations
located in or adjacent to Wisconsin were used in the
analysis if they had 5 or more years of record within
the short base period. When the period of record did
not extend through the base period, synthetic peaks
were computed by correlating the records with those
for adjacent stations. The synthetic peaks were used
only in assigning order numbers to the peaks of rec-
ord. If the drainage area for two stations on the same
stream differed by less than.25 percent, only one of
the records was used. If the records for these same
two stations were not concurrent, they were combined
to make one long record.

Regional Frequency Curves

The fact that station frequency curves from a
homogeneous frequency region have similar slopes
and shapes was used to determine the frequency re-
gions in the State. After comparing the station
curves, the State was divided into two frequency re-
gions. A statistical test of homogeneity was then
made for each frequency region. This test determined
whether the variation in slopes of the individual sta-
tion curves was greater than might occur by chance

in random sampling. A 95 percent confidence limit
was used which means that out of records for every
20 stations, 19 were required to meet the homogeneity
requirements. Each of the frequency regions as out-
lined is homogeneous in accordance with the above
criteria. The two frequency regions for Wisconsin
have been designated as A and B and are shown in
figure 1.

Before the individual station curves can be
combined into a ¢omposite curve for each of the fre-
quency regions, they must be in a dimensionless form.
This was accomplished by dividing the floods of vari-
ous recurrence intervals by an index flood; then the
frequency curves became ratio curves which expressed
all of the floods as a ratio to the index flood.

The mean annual flood was used as the index
flood. It is the mean of all the floods in the annual
series and should not be confused with the flood which
has a yearly or annual recurrence interval. The
arithmetic mean of the annual floods is unduly influ-
enced by the chance inclusion of extremely high or
low floods, especially when the period of record is
short. The graphical mean is more stable and is
used by the Geological Survey. The graphical mean
annual flood has a recurrence interval of 2.33 years
and it is obtained directly from the frequency curve.
For an example, refer to figure 16. The mean annual
flood for this station is 13, 000 cfs (cubic feet per
second) .

After all the individual curves for a frequency
region were in a ratio or dimensionless form, the
median ratios were obtained for the recurrence in-
tervals of 1.1, 2.33, 5, 10, 25, and 50 years. These
median ratios were then plotted to their respective
recurrence intervals to form the composite frequency
curve for the region. The composite curves for fre-
quency regions A and B are shown in figures 2 and 3.

There was a tendency for station frequency
curves to flatten as the drainage areas became larger.
A plot of the ratio of floods of selected recurrence
intervals to mean annual flood versus the drainage
area for the respective gaging station indicated ad-
justments according to drainage area size should be
made for the 25 and 50-year recurrence intervals.
The adjustment curves for each frequency region are
shown in figures 4 and 5.

The regional frequency and adjustment curves
are considered applicable to all streams within their
respective regions with the following two exceptions:
(1) The main stems of several of the larger streams
were treated separately and are discussed in a later
section of this report (p. 15). (2) These curves do
not apply to highly regulated streams where it is
possible to attenuate flood peaks by reservoir storage,
or aggravate flood peaks by releasing additional water
out of storage. If the drainage basin lies in both
regions use an average ratio weighted by area.

Derivation of Mean Annual Flood

The application of flood-frequency relation-
ships to ungaged areas involves an estimation of the
mean annual flood for the site. This is accomplished
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Table l.--Period of record of annual peaks at gaging stations
Annual peak record, water years
Station .
oomber Geging station Dr:;::ge =3 z 2 2 § A §
sqmi) | 3 A 2 a - = =
STREAMS TRIBUTARY TO LAKE SUPERIOR
0k-0255 | Boise Brule River at Brule, Wis. 113
0265 | Bad River at Mellen, Wis. 101
0270 | Bad River near Odanah, Wis. 611 H
0275 | White River near Ashland, Wis.
0280 Montreal River at Ironwood, Mich. | 66 =l
G290 | West Branch Montreal River at Gile, Wis. 78
0300 | Montreal River near Saxon, Wis. 281
0315 | Presque Isle River at Marenisco, Mich. 175
0320 | Presque Isle River near Tula, Mich. 260
0330 | Middle Branch Ontonagon River near Paulding,
Mich. 175
STREAMS TRIBUTARY TO LAKE MICHIGAN
0605 | Iron River at Caspian, Mich. 84
0610 | Brule River near Florence, Wis. 380 -
0615 | Paint River at Crystal Falls, Mich. 616
0630 | Menominee River near Florence, Wis. -
0635 | Menominee River at Twin Falls, near Iron
Mountain, Mich. 1,790
0640 | Pine River near Florence , Wis. 500
0645 | Pine River at Pine River powerplant , near
Florence, Wis. 528
0650 | Menominee River neer Iron Mountain, Mich. 2,420 | | sese—
0660 | Mencminee River nesr Pembine, Wis. 3,240
0665 | Pike River at Amberg, Wis. 253
0670 | Menominee River below(at)Koss, Mich. 3,790 a
0675 | Menominee River near McAllister, Wis. 4,020
0680 | Peshtigo River at High Falls, near Crivitz, Wis. 554
0710 | Oconto River near Gillett, Wis. 678
0735 | Fox River at Berlin, Wis. 1,430 a
0755 | Wolf River above West Branch Wolf River, Wis. 633
0770 | Wolf River at Keshena Falls, Wis. 812
0785 | Embarrass River near Embsrrass , Wis. 395
0790 | Wolf River at New London, Wis. 2,240
0800 | Little Wolf River at Royalton, Wis. 485
0810 | Waupaca River neer Waupaca, Wis. 305
0830 | West Branch Fond du Lac River at Fond du Lac R
Wis. 88
0835 | East Branch Fond du Lac River at Fond du Lac B 75
Wis.
0845 | Fox River at Rapide Croche Dam near ]
Wrightstown, Wis. 6,150
0860 | Sheboygan River at(near)Sheboygan, Wis. 432
0865 | Cedar Creek near Cedarburg, Wis. 121
0870 | Milwaukee River at{near)Milwaukee, Wis. 686
RUM RIVER BASIN
05-2860 | Rum River neer St. Francis, Minn. 1,360
ST. CROIX RIVER BASIN
3325 | Namekagon River near Trego, Wis. 503
3335 | St. Croix River near Danbury(at Swiss), Wis. 1,588
3360 St. Croix River near Grantsburg, Wis. 2,820
3395 | st. Croix River near Rush City, Minn. 5,120
3400 Sunrise River near Stacy, Minn. k.7
3405 | St. Croix River at(near)St. Croix Falls, Wis. 5,930 [ |
3415| Apple River near Somerset, Wis. 555
3420| Kinnikinnic River nesr River Falls, Wis. 167
CHIFFEWA RIVER BASIN
3560 | Chippewa River at Bishops Bridge, near Winter,
Wis. 787 |
3565 | Chippewa River near Bruce , Wis. 1,630 [
3575 | Flambeau River at Flambeau Flowage, Wis. 666
3580 | Flambeau River near Butternut, Wis. T37
3585 | Flambeau River at Babb's Island, near Winter,
Wis. 1,000
3595 | South Fark Flembeau River near Phillips, Wis. 615
3600 | Flambeau River nesr(at)Ladysmith, Wis. n,823 -
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Teble l.~-Period of record of annual pesks at geging stations--Continued

w

Annual peak record, water years

Station Drainage
number Gaging station Area 3 9 2 = 2 2 %
(sqm) | S 8 a g g g
CHIPPEWA RIVER BASIN--Continued
05~3605 | Flambeau River near Bruce, Wis. 1,897
3610 | Chippewa River near Holcombe, Wis. 3,790 .
3615 | South Fork Jump River near Ogema, Wis. 328
3620 | Jump River at Sheldon, Wis. 574
3625| Chippewa River at Holcombe, Wis. 4,700 S
3640| Yellow River at Cadott, Wis. 351
3645 | Duncan Creek at Bloomer, Wis. 49.2
3650] Duncan Creek at Chippewa Falls, Wis. 114
3655| Chippewa River at Chippewa Falls, Wis. 5,600 |&
3660} Eau Claire River near Augusta, Wis. 500 ] | §
3665 Eau Claire River near Fall Creek, Wis. 747
3670| Chippewa River at(near)Eau Claire, Wis, 6,630 _——
3675| Red Cedar River near Colfax, Wis. 1,100
3680 | Hay River at Wheeler, Wis. 426
3690 | Red Cedar River at Menomonie, Wis. 1,760 n
3695| Chippewa River at Durand, Wis. 9,010 o4
3700| Eau Galle River at Spring Valley, Wis. 64.8
3705| Eau Galle River at Elmwood, Wis. 91.9
BUFFALO RIVER BASIN
3720| Buffalo River near Tell, Wis. 406 —
WHITEWATER RIVER BASIN
#775| whitewater xiver at Beaver, Minn. 288 _
GILMORE CREEK BAS1N
3790 | Gilmore Creek at Winona, Minn. 8.95 ﬁ
TREMPEALEAU RIVER BASIN
3795| Trempealeau River at Dodge, Wis, 643 ] q
BLACK RIVER BASIN
3810| Black River at Neillsville, Wis. 756 W
3820| Black River near Galesville, Wis. 2,120
LA CROSSE RIVER BASIN
3825 Little La Crosse River near Leon, Wis. 77.1
3830 | La Crosse River near West Salem, Wis, 398
ROOT RIVER BASIN
3845| Rush Creek near Rushford, Minnm. 129
3850 | Root River near Houstom, Minn. 1,270 —
COON CREEK BASIN
3865 |Coon Creek at Coon Valley, Wis, 72.2
3870 |Coon Creek near Stoddard, Wis, 119
YELLOW RIVER BASIN
3890 |[Yellow River at Ion, Iowa 221 .
WISCONSLN RIVER BASIN
3910 {Wisconsin River at Rainbow Lake, near Lake
Tomahawk, Wis. 750 _
3920 |Wisconsin River at Whirlpool Rapids, near
Rhinelander, Wis. 1,200
3924 | Tomahawk River near Bradley, Wis. 422 SR
3930 | Tomahawk River at Bradley(Tomahawk), Wis. 554
3935|Spirit River at Spirit Falls, Wis. 82
3945|Prairie River near Merrill, Wis. 181
3950 |Wisconsin River at Merrill, wWis. 2,780
3960!Rib River at Rib Falls, Wis. 309
3970{Eau Claire River near Antigo, Wis. 75
3975|Eau Claire River at Kelly, Wis. 326 [
3980|{Wisconsin River at Rothschild, Wis. 4,000
3985} Bull Creek Jr. near Rothschild, Wis. 26.4
3990 Big Eau Pleine River near Colby, Wis. 79
3995|Big Eau Pleine River near Stratford, Wis. 224 I |
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Table l.-~Period of record of annual peaks at gaging stations-~Continued

p ‘ Drainage Annual peak record, water years
tation
number Gaging station area g = 3 2 3 2 ®
(sqmi) | & 2 2 a a z 3
WISCONSIN RIVER BASIN-~Continued
05-4000 } Wisconsin River at Knowlton, Wis. 4,520 *
4005 | Plover River near Stevens Point, Wis. 136 —
4010 | Wisconsin River near Nekoosa, Wis. 5,500
4015 | Wisconsin River near Necedah, Wis. 5,860 | | e
4020 { Yellow River at Babcock, Wis. 223
4025 | Yellow River at Sprague, Wis. 420
4030 | Yellow River at Necedah, Wis. 526
4035 | Lemonweir River at New Lisbon, Wis. 486
4040 | Wisconsin River near Wisconsin Dells, Wis. 7,830
4050 | Baraboo River near Baraboo, Wis. 650 *
4060 | Wisconsin River at Prairie du Sac, Wis. 8,950
4070 | Wisconsin River at Muscoda, Wis. 10, 300
4080 { Kickapoo River at La Farge, Wis. 266
4100 | Rickapoo River at Gays Mills, Wis. 616
4105 | Kickapoo River at Steuben, Wis. 690
TURKEY RIVER BASIN
4125 | Turkey River at Garber, Iowa 1,545 L | = |
GRANT RIVER BASIN
4135 | Grant River at Burtom, Wis, 267
PLATTE RIVER BASIN
4140 | Platte River near Rockville, Wis. 139
LITTLE MAQUOKETA RIVER BASIN
4145 | Little Maquoketa River near Durango, Iowa 130 n__
GALENA RIVER BASIN
4150 | Galena River at Buncombe, Wis, 128
4155 | East Fork Galena River at Council Hill, I1l. 20.1
MAQUOKETA RIVER BASIN
4170 [ Maquoketa River near Manchester, Iowa 305
4185 [ Maquoketa River near Maquoketa, Iowa 1,553
APPLE RIVER BASIN
4190} Apple River near Hanover, Ill. 244
ROCK RIVER BASIN
4230 | West Branch Rock River near Waupun, Wis. 41.4
4235 | South Branch Rock River at Waupun, Wis. 62.8
4240 | East Branch Rock River near Mayville, Wis. 179
4255 | Rock River at Watertown, Wis, 971
4260 | Crawfish River at Milford, Wis. 732
4265| Whitewater Creek near Whitewater, Wis. 7.2 =
4270| Whitewater Creek at Whitewater, Wis. 16.7 . |
4295( Yahara River near McFarland, Wis. 351
4305] Rock River at Afton, Wis. 3,300
4315| Turtle Creek near Clinton, Wis, 186
4325| Pecatonica River at Darlington, Wis. 274
4330| East Branch Pecatonica River near Blanchard-
ville, Wis. 221 !
4340] Pecatonica River at Dill, Wis, 951
4345 Pecatonica River at Martintown, Wis. 1,0k0
4355| Pecatonica River at Freeport, Ill. 1,330
4365] Sugar River near Brodhead, Wis. 527
4370] Pecatonica River at Shirland, I1l. 2,540
4375 Rock River at Rockton, I1l. 6,290 -
4385 Kishwaukee River at Belvidere, Ill. 525
ILLINOIS RIVER BASIN
5280| Des Plaines River near Gurnee, Ill. 215
5465 Fox River at Wilmot, Wis. 880
:1898-1956 €1888-1956
1888, 1896-1956 4188Y
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by correlating the mean annual flood with some of
the factors which influence it. Among the factors
considered are drainage area, slope, basin shape,
areal stream density, storage, elevation, soil, vege-
tal cover, temperature, and precipitation - its type,
amount, and duration. The relative influences of
these factors vary considerably. Some of the factors
are easily defined and can be expressed mathemati-
cally while others are difficult to evaluate.

A study was made to determine the more im-
portant basin characteristics affecting mean annual
floods in Wisconsin. Various parameters were plot-
ted versus the mean annual floods, and those factors
displaying a significant correlation were selected for
a mathematical multiple linear correlation.

The size of the drainage basin was the first
parameter included in the multiple correlation analy-
sis. It is the most effective basin characteristic in
defining the mean annual flood. Many of the flood
studies made in other States found it sufficient to
consider only drainage area in estimating mean annual
floods for ungaged sites. In Wisconsin, drainage area
correlation was adequate for some areas but not for
the entire State.

The second factor selected for the correlation
analysis was stream slope. It has an effect on the
mean annual flood but its use has been hampered by
the tedious computations generally necessary to de-
termine it. M. A. Benson (1959) found during a study
of floods in the New England States that stream slope
could be expressed satisfactorily by the slope of the
main channel in the reach between 10 and 85 percent
of the river distance from the site to the basin divide.
Using Benson's method of measurement, a significant
correlation was found between mean annual flood and
stream slope in Wisconsin.

The third factor included in the correlation
analysis was the area of lakes and reservoirs. This
factor, which reflects the attenuation of flood peaks
caused by storage in lakes and reservoirs, is impor-
tant because of the large number of these bodies of
water in the State.

The mathematical multiple linear correlation
was made using drainage area, slope, and lake and
reservoir surface area as the independent variables
and the mean annual flood as the dependent variable.
These parameters are tabulated in table 2 for each of
the 84 stations used in the correlation analysis. Var-
ious combinations of the three independent variables
were studied, but all were found to be highly signifi-
cant and were included in the final formula. The
standard error of estimate for the correlation was
0.2021! log units which means that two-thirds of the.
data were within plus 59 percent and minus 37 percent
of the regression curve.

There were a number of large residuals as
evidenced by the rather high standard error of esti-
mate. Some of these residuals were to be expected
because of the inherent chance element when only a
relatively few samples were available. Other causes
for the large residuals may have been the omission of
significant factors, poor definition of the parameters,
errors in the basic data, and inadequate sampling.

The residuals were compared with temperature,
precipitation, prevailing wind direction, and various
edaphic elements; but no one parameter would cor-
relate satisfactorily. When the residuals were plotted
on a State map, however, it was apparent that a defin-
ite geographic effect existed because of the grouping
of residuals. To include the geographical effect in
the correlation, the State was divided into areas
based on the groupings of the residuals. A geograph-
ical factor was computed for each group and included
in the final correlation analysis. Figure 6 shows the
geographical areas and their corresponding factors.
The standard error of estimate for the formula in-
cluding the geographical factor was 0.0754 log units
or two-thirds of the data were within 18 percent of
the regression curve.

Topographic maps, from which the slope param-
eter is obtained, are not available for portions of
central and northern Wisconsin. A second correlation
analysis was made for this area using only the drain-
age area and lake and reservoir surface area param-
eters. The residuals from this correlation grouped
geographically, therefore a geographical factor was
included in this formula also. These geographical
areas and their respective factors are shown in fig-
ure 7. The standard error of estimate for this for-
mula was 0.07204 log units or two-thirds of the data
were within 17 percent of the regression curve.

The second formula is based on data from 40
gaging stations located within or immediately adja-
cent to the areas not covered by topographic maps
and its use should be confined to this area.

Mean Annual Flood Formulas

Formula Including Slope Parameter

The mean annual flood formula derived from
the first correlation is:

Qg g3 - 17.34 0804, 0.5

where

Q9. 33 = Mean annual flood in cubic feet per

second
A = Drainage area in square miles
S = Slope, in feet per mile, for that portion

of the main channel reach located be-
tween 10 and 85 percent of the river
mile distance from the site to the
basin divide.

L = Lake and reservoir surface area in
percent of total drainage area, plus
0.5 percent.

G = Dimensionless geographical factor de-
termined from figure 6.

This formula is applicable for all drainage areas in
Wisconsin exceeding 20 square miles except for:
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Table 2.--Gaging stations in Wisconsin with factors used to relate mean annual flood to basin characteristics

Mean Main Percent of| Geographical
annual Drainage channel lake and factor
Station Gaging statiom flood area slope reservoir
number :0) (sq mi) (£t/mi)| surface Slope Slope
(cfs area +0.5%|included |excluded
STREAMS TRIBUTARY TO LAKE SUPERIOR
04-0255 |Boise Brule River at Brule, Wis. 720 113 3.60 3.29 1.2 1.1
0265 |Bad River at Mellen, Wis. 2,400 101 16.2 2.75 1.5 2,1
0270 |Bad River near Odanah, Wis. 13,300 611 18.8 1.20 1.5 2.1
0275 [White River near Ashland, Wis. 3,700 269 19.1 4,12 1.5 2.1
0315 |Presque Isle River at Maremisco, Mich. 1,400 175 8.24 9.04 1.5 2.1
0320 |Presque Isle River near Tula, Mich. 2,540 260 10.9 6.25 1.5 2.1
0330 |Middle Branch Ontonagon River near Paulding,
Mich. 1,120 175 6.25 5.36 1.1 1.0
STREAMS TRIBUTARY TO LAKE MICHIGAN
0605 {Iron River at Caspian, Mich. 600 84 5.86 4 .44 1.1 1.0
0610 |Brule River near Florence, Wis. 1,900 380 7.92 2.88 0.54 0.60
0645.| Pine River at Pine River powerplant, near
Florence, Wis. 2,120 528 8.78 2.73 0.54 0.60
0665 | Pike River at Amberg, Wis. 1,070 | 253 12.6 2.18 0.54 0.60
0680 | Peshtigo River at High Falls, near Crivitz,Wis) 2,090 554 6.53 2,25 0.54 0.60
0710 | Oconto River near Gillett, Wis. 2,760 678 7.50 2.52 0.54 0.60
0770 |Wolf River at Keshena Falls, Wis. 2,480 812 9.51 3.70 0.54 0.60
0785 | Embarrass River near Embarrass, Wis. 2,460 395 11.9 0.78 0.54 0.60
0790 [Wolf River at New London, Wis. 7,500 | 2,240 5.80 2.42 0.54 0.60
0800 |Little Wolf River at Royalton, Wis. 3,600 485 8.77 1.72 0.54 0.60
0810 |Waupaca River near Waupaca, Wis. 1,300 305 10.0 2.39 0.54 0.60
0830 {West Branch Fond du Lac River at Fond du Lac,
Wis, 920 88 6.86 0.50 0.54 -
0835 | East Branch Fond du Lac River at Foad du Lac,
Wis. 1,160 75 3.85 0.50 0.54 -
0860 | Sheboygan River at(near)Sheboygan, Wis. 2,540 432 4,63 1.30 0.90 -
0865 | Cedar Creek near Cedarburg, Wis. 1,420 121 9.90 2.58 0.90 N
0870 |Milwaukee River at(near)Milwaukee, Wis. 4,800 686 5.32 1.48 0.90 -
CHIPPEWA RIVER BASIN
05-3595 | South Fork Flambeau River near Phillips, Wis. | 4,700 615 3.69 3.73 1.5 1.4
3615 | South Fork Jump River near Ogema, Wis. 5,000 328 9.68 1.02 1.5 1.4
3620 | Jump River at Sheldon, Wis. 9,000 574 8.30 1.04 1.5 1.4
3640 |Yellow River at Cadott, Wis. 4,980 351 5.96 0.78 1.2 1.1
3650 |Duncan Creek at Chippewa Falls, Wis. 1,880 114 6.75 0.69 1.2 1.1
3665 |Eau Claire River near Fall Creek, Wis. 11,100 147 6.36 0.63 1.2 1.1
3675 |Red Cedar River near Colfax, Wis. 6,100 | 1,100 4.17 3.54 1.5 1.1
3680 {Hay River at Wheeler, Wis. 5,080 426 6.12 1.46 1.5 1.1
3690 |Red Cedar River at Menomonie, Wis. 9,600 | 1,760 4.33 2,62 1.5 1.1
3700 {Eau Galle River at Spring Valley, Wis. 2,720 64.8 | 17.6 0.50 1.2 -
3705 |Eau Galle River at Elmwood, Wis. 3,060 91.9 | 15.7 0.50 1.2 -
BUFFALO RIVER BASIN
3720 |Buffalo River near Tell, Wis. 3,670 406 6.30 0.56 0.60 -
WHITEWATER RIVER BASIN
3775 |Whitewater River at Beaver, Minm. 4,700 288 13.3 0.50 0.60 -
GILMORE CREEK BASIN
3790 |Gilmore Creek at Winonma, Minn. 560 8.95]127 0.50 0.60 -
TREMPEALEAU RIVER BASIN
3795 |Trempealeau River at Dodge, Wis. 4,600 643 3.64 0.56 0.60 -
BLACK RIVER BASIN
3810 |Black River at Neillsville, Wis. 14,000 756 5.81 0.69 1.5 1.4
3820 |Black River near Galesville, Wis. 22,600 | 2,120 5.51 0.78 1.5 -
LA CROSSE RIVER BASIN
3825 |Little La Crosse River near Leon, Wis. 1,200 77.1 20.0 0.50 0.60 -
3830 |La Crosse River near West Salem, Wis. 2,810 398 6.98 0.81 0.60 -
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Table 2.--Gaging stations in Wisconsin with factors used to relate mean annual flood to basin
characteristics--Continued

Mean : Main Percent of| Geographical
Station . annual Drainage channel |lake and factor
Gaging station flood area 1 reservoir
number 00 i) | S-ope
(c£s) (sq m (£t/mi) surface Slope Slope
area +0.5%|included|excluded
YELLOW RIVER BASIN
05-3890 | Yellow River at Ion, lowa 10,300 221 13.9 0.50 2.0 -
WISCONSIN RIVER BASIN
3935 |Spirit River at Spirit Falls, Wis. 1,820 82 12.5 1.87 1.5 1.4
3945 | Prairie River near Merrill, Wis. 1,600 181 10.4 2.02 1.5 1.4
3960 |Rib River at Rib Falls, Wis. 8,300 309 11.8 0.77 1.5 1.4
3970 | Eau Claire River near Antigo, Wis. 328 75 5.88 3.91 0.54 0.60
3975 | Eau Claire River at Kelly, Wis, 4,000 326 8.28 1.74 1.5 1.4
3985 | Bull Creek Jr. near Rothschild, Wis. 440 26.4f 13.3 0.58 1.5 1.4
3990 | Big Eau Pleine River near Colby, Wis. 2,720 79 9.29 0.50 1.5 1.4
3995 | Big Eau Pleine River near Stratford, Wis. 8,400 224 10.1 0.50 1.5 1.4
4005 | Plover River near Stevens Point, Wis. 830 136 5.64 1.%4 0.54 0.60
4020 Yellow River at Babcock, Wis. 5,640 223 7.63 0.50 1.5 1.4
4030 | Yellow River at Necedah, Wis. 6,440 526 6.07 1.50 1.5 1.4
4035 | Lemonweir River at New Lisbon, Wis. 2,940 486 3.65 1.77 0.90 0.60
4050 | Baraboo River near Baraboo, Wis. 3,180 650 2.02 0.64 0.60 -
4080 | Kickapoo River at La Farge, Wis. 4,100 266 9.13 0.50 0.60 -
TURKEY RIVER BASIN
4125 | Turkey River at Garber, Iowa 17,000 | 1,545 6.44 0.50 1.2 -
GRANT RIVER BASIN
4135 | Grant River at Burton, Wis. 13,500 267 9.73 0.50 2.0 -
PLATTE RIVER BASIN
4140 | Platte River near Rockville, Wis. 8,100 139 11.5 0.50 2.0 -
LITTLE MAQUOKETA RIVER BASIN
4145 |Little Maquoketa River near Durango, lowa 7,400 130 21.1 0.50 2.0 -
GALENA RIVER BASIN
4150 | Galena River at Buncombe, Wis. 6,320 128 12.6 0.50 2.0 -
4155 | East Fork Galena River at Council Hill, Ill. 2,900 20.1| 4l1.5 0.50 2.0 -
MAQUOKETA RIVER BASIN
4170 | Mayuoketa River near Manchester, Iowa 5,600 305 6.55 0.50 1.2 -
4185 | Mayuoketa River near Maquoketa, Iowa 19,000 1,553 4,21 0.50 1.2 -
APPLE RIVER BASIN
4190 | Apple River near Hanover, Ill. 5,900 244 11.8 0.50 1.2 -
ROCK RIVER BASIN
4230 | West Branch Rock River near Waupun, Wis. 636 41.4 9.58 0.50 0.54 -
4235 South Branch Rock River at Waupun, Wis. 816 62.8 8.33 0.50 0.54 -
4240 | East Branch Rock River near Mayville, Wis. 1,640 179 3.21 0.56 0.90 -
4255 | Rock River at Watertown, Wis. 2,430 971 1.38 2.44 0.90 -
4260 | Crawfish River at Milford, Wis. 2,750 732 2.50 2,73 0.90 =
4305 | Rock River at Afton, Wis. 7,450 3,300 1.28 3.21 0.90 -
4315 | Turtle Creek near Clinton, Wis. 3,050 186 5.58 0.90 1.2 -
4325 | Pecatonica River at Darlington, Wis. 6,200 274 8.25 0.50 1.2 -
4330 | East Branch Pecatonica River near Blanchard-
ville, Wis, 3,750 221 8.25 0.50 0.90 -
4345 | Pecatonica River at Martintown, Wis. 7,000 1,040 2,28 0.50 0.90 -
4355 | Pecatonica River at Freeport, Ill, 7,300 | 1,330 1.62 0.50 0.90 -
4365 | Sugar River near Brodhead, Wis. 4,900 527 3.90 0.54 0.90 -
4370 | Pecatonica River at Shirland, Ill. 9,960 | 2,540 0.96 0.51 0.90 -
4375 | Rock River at Rockton, Ill. 15,500 | 6,290 1.28 1.96 0.90 -
4385 | Kishwaukee River at Belvidere, Ill. 5,720 525 5.26 0.50 0.90 -
ILLINOIS RIVER BASIN
5280 | Des Plaines River near Gurmnee, I1Il. 1,360 215 1.90 1.30 0.90 -
5465 | Fox River at Wilmot, Wis. 2,950 880 1.42] 4.09 1.2
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Figure 6.--Location of geographical areas for mean annual flood formula
that includes the slope parameter.

1. Highly regulated streams. Formula Excluding Slope Parameter

2. Main stems of rivers given separate treat- The mean annual flood formula derived for
ment in subsequent section of this report those areas where the slope parameter is not avail-
(p. 15) . able is:

3. The area in figure 6 that has a geograph- Q2,33 = 39.4A 0.87, -0.5¢

ical factor of 0.60, where it is necessary
to limit the formula to drainage areas
exceeding 70 square miles.
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Figure 7.--Location of geographical areas for mean annual flood formula
that does not include the slope parameter.

Nomographs have been prepared to assist in
the solution of the flood formulas. There are two
nomographs for each formula and combined they
cover a range in drainage area from 20 to 500 square
miles. See figures 8, 9, 10, and 11. The solution
for each nomograph is indicated by its key. For
drainage areas exceeding 500 square miles, the use
of slide rule or logarithms in solving the formulas

is sugcested.

Q2.33, A, L, and G remain as defined for the pre-
vious formula, except that the geographical factor G
is determined from figure 7. This formula is applica-
ble for all drainage areas over 20 square miles
located within the area for which the geographical
factors have been determined as shown in figure 7.

It is intended that this formula be used only when the
slope parameter cannot be determined for the stream.
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Apstracting Basin Characteristics

All basin characteristics used in the flood for-
mulas can be abstracted from topographic maps, and
all basin characteristics except the slope parameters
can be obtained from planimetric maps. Thus, avail-
ability of topographic or planimetric maps will gener-
ally determine which formula will be used.

The procedures used in abstracting the basin
characteristics are discussed below.

Drainage Area

Outline the drainage basin on the most reliable
map or maps available for the area. Determine the
size of the basin in square miles by planimeter or by
placing a grid over the basin and counting squares of a
known size. Areas in the basin that do not contribute
directly to surface runoff should be excluded from the
drainage area of the basin.

Slope

The slope parameter is obtained from topo-
graphic maps in the following manner:

l. Measure the river mile distance from the
site in question to the basin divide. Follow
the general path of the main channel but
omit those sharp meanders that a flood
would by-pass.

2. Take 10 percent and 85 percent of this
river mile distance above the site and lo-
cate these two points on the topographic
maps. This places one point 10 percent
of the river mile distance above the site
and the other point 15 percent of the river
mile distance down from the headwaters
of the stream.

3. Obtain the elevation of the streambed at
these two points by interpolation between
contours.

4. Compute the slope between the 10 and 85
percent points, expressing it in feet per
mile. If there are steep rapids or water-
falls within this reach, omit their effect
from the slope computations.

If there are major branches or forks in the
river system above the site, it may be necessary to
modify the foregoing procedure. Generally, one of
the branches can be considered as the main stem if it
is appreciably longer. If, however, there are two
branches of approximately equal length, compute the
fall using each branch and then use an average,
weighted on the basis of the respective drainage areas
of the forks.

Lake and Reservoir Surface Area

The lake and reservoir surface area may be
obtained from either topographic or planimetric maps
in the following manner:

1. Measure in square miles, all the surface
area of lakes, ponds, and reservoirs irre-
spective of their location within the drain-
age basin. This is the area that appears as
a solid blue color on Geological Survey
topographic and planimetric maps. Do not
include swamp and marsh areas.

2. Compute what percent this area is of the
total drainage area of the basin.

3. A base of 0.5 percent is used for this
factor so 0.5 percent must be added to
the percentage computed in step 2. If
there are no lakes or reservoirs, L is
0.5 percent.

Geographical Factor

The geographical factor is determined from
either figure 6 or 7 depending on which formula is
being used. Outline the drainage basin in questidg on
the proper map and use the factor listed for that
particular geographical area.

The boundaries of the geographical areas are
delineated by wide bands rather than sharp lines for
two reasons. One, the boundaries will surely be
altered in the future as more data becomes available,
especially in those areas where presently there is a
paucity of stations, and two, it is reasoned that the
change between geographical areas probably occurs
as a transition rather than at abrupt boundaries.

In the meantime, the user is afforded the
choice of geographical areas for the smaller streams
immediately adjacent to or on the boundaries. The
selection should be based on the similarity of the
basin in question to basins located on either side of
the boundary.

For the larger drainage basins that have sig-
nificant percentages of their area in more than one
geographical area, an average factor weighted by
area should be used.

Rivers Excepted from the Regional Analysis

The main stems of the following rivers are
excepted from the regional analysis:

Menominee (Wis.-Mich.)
Wisconsin

Flambeau

Chippewa

Fox (Wis.)

St. Croix

Namekagon

The first four rivers on this list have sub-
stantial amounts of river development which allows
man to alter flood peaks by his manipulation of power
dams and storage reservoirs. From a statistical
point of view, flood data for these rivers do not repre-
sent true random samplings. Therefore, they are
not subject to analysis by methods used for the
regional study.



16 FLOODS IN WISCONSIN

0
N
Q 8
30 @ <
Q
] g P
S S
w28
::3 / /4/____,_,0—-—-"
w Lo—
a. A
- 26 K\oO6 /
o “Xeo( / o—
Y24 2 ’ A — |
o
2 | 2 = o]
=) g /
©22 <|r /
w
o q 3 O
820 / o S —T |
z o
= i |
g 18 6 /
g ol Q\OO
- / 6% S o
216 g /
o / /-0
]
x4 ] 002
g gl S
O 0!
22 wee
/
10 —

2000

4000

DRAINAGE AREA,IN SQUARE MILES

Figure 12.--Variation of floods of selected recurrence intervals with drainage
area for main stem of Menominee River.

As much of the river development work was
completed prior to 1910 there is now available a con-
siderable fund of flood information under present
conditions of development and regulation. Because
the users of this report will be interested in practical
applications of the flood frequency relationships, these

rivers were treated individually for present conditions.

The Fox River, St. Croix River, and Name-
‘kagon River have also been treated individually though
these streams, so far as major floods are concerned,
are not appreciably affected by artificial regulation.
They do not, however, correlate satisfactorily with
streams in their general regions so separate relation-
ships for their main stems have been defined.

Menominee River

The Menominee River is formed by the con-~
fluence of the Brule and Michigamme River and flows
in a south-easterly direction to Lake Michigan. It is
the boundary between Wisconsin and Michigan for its
entire length.

Floods of selected recurrence intervals for
the main stem are obtained from figure 12 on the
basis of drainage area.

Wisconsin River

Floods of selected recurrence intervals for
the main stem of the Wisconsin River from the mouth
of the Pelican River, just south of Rhinelander, down-
stream to its mouth at Prairie du Chien are given in
figure 13. For the main stem of the Wisconsin River
upstream from the mouth of the Pelican River to
Rainbow Lake consult the annual peak data for the
Rainbow Liake near Tomahawk gaging station (5-3910)
Above Rainbow Lake use the correlation formulas.

Chippewa River and Flambeau River

Determine the mean annual flood for any site
on the main stem of the Chippewa River from its mouth
upstream to Lake Chippewa in Sawyer County, or the
main stem of the Flambeau River from its mouth up-
stream to Flambeau Flowage northeast of Park Falls,
from figure 14. Above Lake Chippewa and Flambeau
Flowage, and for the entire length of the South Fork
Flambeau, use the correlation formulas.
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Figure 13.--Variation of floods of selected recurrence intervals with drainage
area for main stem of Wisconsin River.

Use the frequency curve for Region B (fig. 3)
without the drainage area adjustment to compute the
floods of various recurrence intervals.

Fox River

Lake Winnebago divides the Fox River into two
segments, the upper Fox River and the lower Fox
River. For the main stem of the upper Fox River,
from its confluence with the Wolf River upstream to
the mouth of Puchyan River, use the frequency curve
for the gaging station at Berlin (fig. 15) adjusted by
the ratio of the drainage areas to the 0.8 power. The
main stem upstream from the Puchyan River is con-
sidered as undefined except for the headwaters above

Buffalo L.ake where the correlation formulas are
applicable.

Use the frequency curve for the Fox River at
Rapide Croche near Wrightstown gaging station
(fig. 16) for the entire reach of the lower Fox River
between Lake Winnebago and Green Bay.

St. Croix River and Namekagon River

Determine the mean annual flood from figure
17 for any site on the main stem of the St. Croix
River from its mouth upstream to its confluence with
the Namekagon River or for the main stem of the
Namekagon River from its mouth upstream to
Hayward.

Use the mean annual flood in conjunction with
the frequency curve for Region B (fig. 3) without the
adjustment for drainage area size.

The correlation formulas may be used for the
upper reaches of the St. Croix and Namekagon Rivers
that have not been excepted; however, exclude all
drainage area not contributing to direct runoff.
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Figure 17--Variation of mean annual flood with drainage area for main stem of
St. Croix River and Namekagon River.

APPLICATION OF REPORT DATA
TO A SPECIFIC SITE

The following steps are required to compute

the flood discharge for a specified recurrence interval
at a given site:

1. Determine if the site in question is located
on any of the rivers excepted from the
regional analysis (p. 15) . If the stream is
not excepted proceed to step 2.

2. Select the appropriate mean annual flood
formula. Refer to ""Mean Annual Flood
Formulas" on page 10. The appropriate
formula is contingent upon whether or not
the stream slope can be computed.

W

Abstract those basin characteristics used
in the formula selected in step 2. Refer
to "Abstracting Basin Characteristics" on
page 15.

4. Solve the mean annual flood formula. The
nomographs in figures 8, 9, 10, and 1l may
be used for most drainage areas under 500
square miles.

5. Locate the drainage basin on figure 1 to
determine which regional frequency curve
is applicable.

From the appropriate regional frequency
curve in figure 2 or 3 select the ratio to the
mean annual flood corresponding to the
desired recurrence interval.

If the desired recurrence interval is 25 or

50 years, adjust the ratio obtained in step 6
by the amount determined from figure 4 or 5.
No adjustments are necessary for intervals
less than 25 years.

Multiply the mean annual flood computed in
step 4 by the ratio determined in steps 6 and

7. The resulting figure will be the discharge
for the flood of the desired recurrence interval.

If the complete frequency curve is desired for

the site,

repeat steps 6 through 8 for several recur-

rence intervals, plotting the resulting values versus
their respective recurrence intervals, and construc-
ting a smooth curve through the computed points.

To illustrate the procedure, two examples using
gaging station sites are included.

Example 1. --Required: The. magnitude of the

1.

50-year flood on the Crawfish
River at Milford in Jefferson
County. This site is gaging
station 5-4260.

The Crawfish River has not been excepted

from the regional analysis, nor is it highly
regulated.



LIMITATIONS AND COMMENTS 21

2. The formula Q.33 =17.3 A 0-850.41, -0.5 &

is used as topographic maps are available for
the drainage basin.

3. Determining A, S, L, and G for the formula,
A =732 square miles, S = 2.5 feet per mile,
. =2.23 + 0.5 0r 2.73 percent, and
G = 0.90 from figure 6.

4. Substituting the values from step 3 in the
formula and using logarithms for the
solution:
log Q9,33 = 1.2380 + 0.8 (2.8645) +

0.4 (0.3979) + (-0.5) {(0.4362) +

(9.9542-10)

3.4249
Q2,33 = 2661; use 2660 cfs.

5. From figure 1, the site is located in fre-
quency region B.

6. From figure 3, the ratio of the 50-year
flood to the mean annual flood is 2.22.

7. From figure 5, the adjustment to the ratio
for the 50-year flood for a drainage area of
732 square miles is -0.01.

8. The magnitude of the 50~year flood at the
site is 2660 X (2.22 - 0.01) or 5, 880 cfs.

Example 2. --Required: The magnitude of the
25-year flood on the White River
at State Highway 112 south of
Ashland. This site is gaging
station 4~0275.

l. The White River is not one of the excepted
rivers in the report. The site is immedi-
ately below a power dam but flood flows are
not altered materially as the pool above the
dam has little storage capacity.

2. Topographic maps are not available for the
drainage basin so the formula Q2,33 =
39.4 A 0.8 -0.5@G is used.

3. The drainage area for the site is 269 square
miles, the percent of lake and reservoir
surface area is 3.62 to which 0.5 must be
added, and G is 2.1 from figure 7.

4. Using the values obtained for A, L, and G
in step 3 with the nomograph in figure 11,
the mean annual flood for this site is
3,580 cfs.

5. From figure 1, the site is located in fre-
quency region B.

6. From figure 3, the ratio of the 25-year
flood to the mean annual flood is 1.96.

7. From figure 5, the adjustment to the ratio
for the 25-year flood for a drainage area
of 269 square miles is +0.04.

8. The magnitude of the 25-year flood at the
site is 3,580 X (1.96 + 0.04) or 7,160 cfs.

MAXIMUM FLOODS KNOWN

A plot of maximum flood discharges per square
mile that have occurred at gaging stations in Wiscon-
sin is shown in figure 18. The use of these data is
limited. It does not indicate the magnitude of the
maximum possible flood for a particular drainage
area but it is useful for a general comparison of an
individual peak discharge with peak floods experienced
in the State.

LIMITATIONS AND COMMENTS

The methods outlined in this report enable the
user to compute the magnitude of a flood of a speci-
fied recurrence interval for a given site. Only with
a full knowledge of the limitations of the report can
the computed flood be used properly in predicting
future flood events.

The recurrence interval of a flood is an average
interval over a long period of time. Consider, for
example, the 50-year flood for a site. A flood of this
magnitude could occur there tomorrow, again next
month, and again next year, but over a long period of
time, the interval between occurrences of a flood of
this magnitude or greater as the annual maximum
will average 50 years. This can be expressed another
way if the reciprocal of the recurrence interval or its
probability is considered. Under the probability con-
cept, it can be stated for the 50-year flood that in any
one year there is a 2 percent chance that a flood of
this magnitude or greater will occur as the annual
maximum.

There are some drainage basins in the State
that are unique with respect to their surrounding
areas. Some of these unique basins are small and
isolated while others, like the cranberry bog regions
and some muck farming lands, cover relatively large
areas. When such basins are encountered special
studies should be made.

All curves in this report have been drawn to
cover the range for which they are considered applica-
ble. Extrapolation beyond these limits could result
in serious errors, and is not recommended.

Flood records from small drainage basins are
available at only a few sites in Wisconsin. As a re-
sult, it is necessary to limit the use of the mean
annual flood formulas and.regional frequency curves
to drainage areas exceeding 20 square miles. To
augment the flood data from small drainage basins,
a network of crest-stage gages is being established
in cooperation with the State Highway Commission of
Wisconsin. When sufficient flood records are obtained
from these gages, the flood-frequency relationships
for small drainage basins can be determined.
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GAGING STATION RECORDS

This section of the report contains the tabulation
of flood data for all gaging stations in Wisconsin which
have 5 or more years of record prior to 1957. These
stations are located on the State map in figure 19 and
are identified by their station numbers. The records
of gaging stations located in adjacent States that were
used in this study have been included in the tabulation
of flood data but their sites are not shown on the map.

A brief description including pertinent informa-
tion relating to floods is given for each station. The
tabulated data contain the annual maximum discharge
for each water year (October 1 through September 30)
Whenever continuous recorder record was available,
the peak stages resulting from ice jams have been
included if they exceeded the stage for the annual
maximum discharge for that particular year.

Underlines have been placed in the tabular data
to denote significant changes. A line in the water
year column denotes discontinuous record. If there
has been a change in site and datum with continuous
record, the underline extends from the date column
through the discharge column. If there has been a
change in datum only, the line extends from the gage
height column through the discharge column.

There are some station records included in
this section of the report that were not used in the
flood-frequency study. These stations are listed
below and unless otherwise noted their exclusion
was because of insufficient record during the short
base period from 1940 to 1956.

4-0280 Montreal River at Ironwood, Mich.
%4-0290 West Branch Montreal River at Gile
%4-0300 Montreal River near Saxon
b4-0630 Menominee River near Florence

4-0650 Menominee River near Iron

Mountain, Mich.
55-3395  St. Croix River near Rush City, Minn.
5-3415 Apple River near Somerset

5-3420 Kinnikinnic River near River Falls

5-3555 West Fork Chippewa River near Winter

5-3580 Flambeau River near Butternut
b5-3605  Flambeau River near Bruce

5-3660 Eau Claire River near Augusta

5-3865 Coon Creek at Coon Valley

5-3870 Coon Creek near Stoddard
¢5-3910 Wisconsin River at Rainbow Lake

near Lake Tomahawk
®5-3924  Tomahawk River near Bradley
%5-3930 Tomahawk River at Bradley
b5-4000 Wisconsin River at Knowlton

5-4015 Wisconsin River near Necedah

¢5-4265 Whitewater Creek near Whitewater
©5-4270  Whitewater Creek at Whitewater
©5-4295 Yahara River near McFarland

5-4340 Pecatonica River at Dill

%Regulated.

bDrainage area within 25 percent of other
stations on same river.

°No areal significance.
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255, Bois Brule River at Brule, Wis.

Location.--Lat 46°32'15", long 91°35'45", in NWiSW4 sec. 23, T. 47 N., R. 10 W., on right bank,

1.4 southwest of Brule post office, 1.4 miles downstream from Nebagamon Creek, and 1,7 miles
upstream from Little Brule River.

Drainage area.--113 sq mi,
Gage.--Non-recording. Datum of gage i1s 948.49 ft above mean sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measurements below 740 cofs and extended
above by logarithmic plotting.

Peak stages and discharges

Gage i Water Gage i
Water : Discharge al - Discharge
Date height ear Date height
year (feet) (cfs) y (feet) (cfs)
1943 June 14, 1943 3.1 450 1951 June 24, 1951 3.66 779
1944 June 5, 1944 5.2 1,520 1952 July 18, 1952 4.22 1,020
1945 Mar. 27, 1945 3.1 501 1953 June 20, 1953 4,78 1,320
1954 May 1, 1954 4.4 1,120

1946 Mar, 21, 1946 2.7 415 1955 July 30, 1955 2,65 394
1947 Apr. 23, 1947 2.7 387

1948 Apr. 11, 1948 2.9 565 1956 Apr, 16, 1956 2.93 482
1949 May 6, 1949 3.9 870

1950 May 6, 1950 4,7 1,270

265. Bad River at Mellen, Wis.

Location.--Lat 46°19!'30", long 90°39!'35", in sec. 6, T. 44 N., R. 2 W., on upstream side of
bridge on U. S. Highway 13 in Mellen, 0.4 mile upstream from Devils Creek and 3.1 miles
downstream from Rocky Run.

Drainage area.--101 sq mi,

Gage.--Non-recording. Datum of gage is 1,217.49 ft above mean sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measurements below 3,800 cfs.

Peak stages and discharges

Gage i Water Gage Discharge
Water Discharge a . g
Date height Date height ofs
year (feet) (cfs) year (feet) (efs)
1946 June 24, 1946 18.6 - 1951 Apr. 28, 1951 12,00 3,400
1949 July 4: 1949 14.0 4,340 1952 Apr, 19, 1852 9.50 2,270
1950 May 6, 1950 10.12 2,540 1953 July 1, 1853 8.11 1,650
1954 May 1, 1954 11,30 3,050
1955 Apr. 10, 1955 7.00 1,180

270, Bad River near Odanah, Wis,

Location,--Lat 46°29'15", long 90°41'45", in SE sec. 2, T. 46 N., R. 3 W., at Elm Hoist Bridge,
5.0 miles downstream from Potato River and 8.5 miles south of Odanah.

Drainage area.-~611 sq mi. Prior to Nov, 11, 1922, 518 sq mi, approximately.

Gage.--Recording. Altitude of gage is 680 ft (from river-profile map). Prior to Nov, 11, 1922,
at site 2 miles downstream at different datum,

Stage-discharge relation.--Defined by current-meter neasurements below 15,700 cfs.

Historical data.--Flood of June 24, 1946, reached a gtage of at least 22.2 ft (top of bridge
which was submerged), from information by Indian Service.
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270. Bad River near 0Odanah, Wis.--Continued

Peak stages and discharges

Gage Ice i Gage Ice .
Water Date height | effect Discharge| |Water Date height | effect Dlsc?arge
year (feet) |(feety | (cfs) ||year (feet) |(teety | (cf9)
1915 May 16, 1915 - 3,900 1950 May 6, 1950 14.00 11,700
1916 Apr. 22, 1916 6.66 12,200 1951 Apr. 29, 1951 14.30 12,200
1917 Apr. 21, 1917 4,05 4,060 1952 Apr. 19, 1952 13,90 11,500
1918 June 1, 1918 5.61 8,590 1953 July 1, 1953 15.50 13,800
1919 Apr, 10, 1919 5.01 6,680 1954 May 1, 1954 16.05 14,600
1920 Mar., 24, 1920 5.5 8,230 1955 Apr. 3, 1955 10.77] 1.7 -

Apr, 10, 1955 10,18 6,770

1921 Apr., 28, 1921 5.43 8,010
1946 | June 24, 1946 22.2 - 1956 May 14, 1956 9.29 5,500
1949 July 4, 1949 17.3 16,500

275. Whlte River near Ashland, Wis.

Location.--Lat 46°29'50", long 90°54'15", in sec, 6, T. 46 N., R. 4 W,, at powerplant of Lake
Superior District Power Co., 0.3 mile downstream from bridge on State Highway over dam and
4,5 miles south of Ashland city limits.

Drainage area.--269 sq mi.

Gage.--Nonrecording.

Superior District Power Co. benchmark).

Stage-discharge relation.--Defined by current-meter measurements below 3,000 cfs.

Remarks.--Slight regulation.

Peak stages and discharges

Datum of gage is 660.15 ft above mean sea level, datum of 1929 (Lake

Gage . Gage .
Water X Discharge Water > Discharge
Date height Date height
r ear
yea (feet) (cts) vea (feet) (cfs)
1949 May 5, 1949 5.53 3,720 1953 July 1, 1953 7 .90 6,270
1950 Apr. 17, 1950 5.26 3,480 1954 May 1, 1954 5.60 3,800
1955 Apr. 1, 1955 3.80 2,200

1951 July 4, 1951 5.29 3,480

1952 June 24, 1952 7.20 5,390 1956 Apr. 3, 1956 3.90 2,060

280, Montreal River at Ironwood, Mich.

Location.--Lat 46°27'00", long 90°10'40", in sec, 24, T. 46 N., R. 2 E., at downstream side of
main highway bridge on State line between Hurley, Wis., and Ironwood, Mich., 8 miles up-
stream from West Branch Montreal River,

Drainage area.--63.0 sq mi

Gage.--Nonrecording.

Datum of gage is 1,464.13 ft above mean sea level, datum of 1929,

Stage-discharge relation.--Defined by current-meter measurements below 1,100 cfs.

Peak stages and discharges

Gage i Water Gage Discharge
Water . Discharge B g
Date height Date height
year (fég t) (cts) year (feet) (cfs)
1918 June 2, 1918 3.2 610 1950 May 6, 1950 4,7 1,490
1919 Apr. 12, 1919 3.2 610
1920 June 30, 1920 3.9 960 1951 June 25, 1951 4,20 1,110
1952 Apr. 19, 1952 5.10 1,810
1921 Apr. 5, 1921 3.9 960 1953 May 21, 1953 4,36 1,220
1922 Apr. 10, 1922 3.8 910 1954 May 2, 1954 4,15 1,080
1925 Apr., 23, 1925 2.4 255
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290. West Branch Montreal River at Gile, Wis.

Location,--Lat 46°25'35", long 90°13'35", in sec. 34,

outlet structure of Gile Reservoir at Gile and 4 milles upstream from mouth.

Drainage area.--72.2 sq mi.

Gage.--Nonrecording.
Co. levels. Prior to Nov. 30, 1925, at site 1,600

Stage-discharge relation.--Defined by current-meter measurements below 710 cfs.

Remarks.--Flow completely regulated by Gile Reservoir

since 1941.

Peak stages and discharges

27

T. 46 N., R. 2 E., immediately below

Datum of gage is 1,468.0 ft above mean sea level, by Lake Superior Power
it downstream at different datum.

Gage i Water Gage Dischar
Water ] Discharge a ; ge
Date height ear Date height ofs
year (feet) (cte) Y (feet) o
1919 Apr. 12, 1919 6.2 780 1943 Apr, 22, 1943 5.7 1,030
1920 Mar. 27, 1920 6.3 850 1944 June 6,7, 1944 6.4 1,220
1945 June 14, 1945 5.58 1,000
1921 | Apr. 5-7, 1921 - 300
1922 Apr. 10, 1922 6. 1,270 1948 June 28, 1946 975
1923 Apr. 21, 1923 7. 1,550 1947 June 14,15, 1947 553
1924 Apr. 18, 1924 6. 990
1925 Mar. 27, 1925 4, 270

300. Montreal River

Location.--Lat 46°32'45", long 90°24'05", in NW}

2 miles upstream from mouth and 3.5 miles north of

Drainage area.--262 sq mi, approximately.

Gage.--Recording.

Stage-discharge relation.--Defined by current-meter me

Remarks.--Flow regulated by Gile Reservolr on West Bra

Algitude of gage is 760 ft (from po

billion cu ft) since Apr. 1, 1941.

near

sec.,

Saxon, Wis.

Saxon.

Peak stages and discharges

wer company data).

psurements below 4,400 cfs.

23, T. 48 N., R. 49 W., on right bank

nch Montreal River (capacity, 1.29

Gage Ice . Gage Ice .
Water Date height |effect Discharge| Water Date height | effect Discharge
year (feet) |(feet) | (cfS) year (teet) | (feety | (cfs)
1939 Mar, 26, 1939 6.48 | -1.,4 1948 Mar. 26, 1948 4,82 {-0.2 2,300
Apr. 26, 1939 5.88 4,200 Apr. 5, 1948 5.13 |-1.0
1940 May 20, 1940 6.24 4,650 1949 July 6, 1949 5.41 3,460
1950 May 6, 1950 5.42 3,460
1941 Aug. 31, 1941 6.25 4,650
1942 July 18, 1942 6.93 5,700 1951 Apr. 29, 1951 6.53 5,100
1943 Oct. 3, 1942 5.54 23,680 1952 Apr., 20, 1952 6.25 4,650
1944 June 5, 1944 5.60 3,750 1953 June 21, 1953 6.07 4,500
1945 Mar, 18, 1945 4.94 2,800 1954 May 1, 1954 6.10 4,500
1955 Apr. 1, 1955 5.55 |-2.0
1946 June 25, 1946 6.62 5,250 May 2, 1955 5.16 3,100
1947 Dec., 28-29, 1946 4,85 | -2.5
Apr. 23, 1947 4,48 2,140 1956 Dec, 18, 1955 5.35 |-3.0
Apr. 11, 1956 5.20 3,160

%Result of regulation.
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315. Presque Isle River at Marenisco, Mich,
Location.--Lat 46°22', long 39°41', in NWi sec. 21, T. 46 N'i R. 43 W., on left bank a quarter
of a mile upstream from highway bridge in Marenisco and 21 miles downstream from confluence

of East and West Branches of Presque Isle River,

Drainage area,--175 sq mi.

Gage.--Recording. Datum of gage is 1,789.30 ft above mean sea level, datum of 1929 (levels by
Michigan Department of Conservation), Prior to May 27, 1949, nonrecording gage at site a
guarter of a mile downstream at different datum.

Stage-discharge relation,--Defined by current-meter measurements below 2,000 cfs,

Peak stages and discharges

Water Gage Discharge Water Gage Discharge
Date height ear Date height
year (feet) (cfs) y (feot) (cfs)
1945 Mar, 27, 1945 7.34 1,140 1951 Apr. 29, 1951 9.84 2,600
1952 Apr. 21, 1952 9.90 2,670
1946 June 26, 1946 9.4 1,860 1953 June 21, 1953 7.50 1,230
1947 Apr., 13, 1947 7.27 a1l,030 1954 Apr. 28, 1954 8.29 1,680
1948 Apr., 12, 1948 5.85 518 1955 Apr. 11, 1955 7.32 1,060
1949 May 7, 1949 7.77 1,350
1950 May 7, 1950 8.45 1,750 1958 Apr. 12, 1956 6,35 648

¢ Tce affected.

320. Presque Isle River near Tula, Mich.
Locatlon.--Lat 445°33', long 89°48', in sec. 23, T. 48 N., R, 44 W., on downstream handrail of
bridge on State Highway 28, 2 mliles east of Tula, 5 miles downstream from Little Presque Isle
River, and 7 miles scuthwest of Merriweather.

Drainage area,--260 sq mi.

Gage.--Nonrecording. Datum of gage is 1,299.6¢ ft above mean sea level, datum of 1929 (levels
by Michigan Department of Conservation).

Stage-discharge relation.--Defined by current-meter measurements below 4,100 cfs,

Peak stages and discharges

Gage .
Water Dat :'ajg}elt Discharge Water Date height Dls(c?a)rge
ate el cfs
year (fegt) (cfs) year (feet)
1945 Var. 26, 1945 11.74 2,530 1951 Apr. 30, 1951 13.55 | = 4,200
’ 1952 Apr. 22, 1952 13.63 4,130
1946 June 25, 1948 12,45 3,170 1953 June 22, 1953 10.06 1,700
1947 Apr. 25, 1947 10.35 1,940 1954 Apr. 16, 1954 12.09 27870
1948 | apr. 12-15, 1948 8.82 1,030 1955 Apr. 11, 1955 11.58 2,610
1949 May 7, 1949 11.82 2,600
1950 May 7, 1950 12.17 5,260 1956 Apr. 12, 1956 9.75 1,600

330. Middle Branch Ontonagon River near Paulding, Mich.

Location.--Lat 46°21'30", long 89°04'40", in sec. 29, T. 46 N., R. 38 W., on right bank 25 ft
downstream from highway bridge, 2+ miles upstream from Bond Falls Reservoir, and 5 3/4 miles
southeast of Paulding.

Drainage area.--fbout 175 sq mi.

Gage.--Recording. Datum of gage is 1,485.66 ft above mean sea level, datum of 1929 (levels by
Michigan Department of Conservation).

Stage~discharge relation,--Defined by current-meter measurements below 1,500 cfs.



STREAMS TRIBUTARY TO LAKE SUPERIOR 29
330, Middle Branch Ontonagon River neapr Paulding, Mich.--Contilnued
Peak stages and discharges
Water Gage Discharge Widter Gage Discharge
Date height Date height
ear ear cfs
y (est) (cts) y (feet) (cfs)
1943 Apr. 26, 1943 8.08 1,040 11 Apr. 30, 1951 10.0 2,050
1944 June 6, 1944 9.15 1,320 1952 Apr, 21, 1952 8,84 1,480
1945 May 23, 1945 7.37 872 1953 July 2, 1953 9.42 1,640
1954 Apr, 28, 1954 8.00 1,120
1946 June 25, 1946 8.13 1,160 1955 Oct. 16, 1954 8.00 1,120
1947 Apr, 24, 1947 6.56 728
1948 Apr. 28, 1948 5.04 343 1956 May 31, 1956 6.08 572
1949 May 6, 1949 6.16 596
1950 May 7, 1950 9.09 1,400
STREAMS TRIBUTARY TO LAKE MICHIGAN
605. Iron River at Caspian, Michigan
Location.--Lat 46°03'31", long 88°37'38", on line between SEf and SWi sec. 1, T. 42 N., R. 35 W.,
on downstream side of highway bridge in Casplan, 5% miles upstream from mouth.
Drainage area.--84 sq mi approximately.
Gage.~-Nonrecording. Datum of gage is. 1,438.78 ft dbove mean sea level, datum of 1929,
Stage-discharge relation.-~Defined by discharge measgurements below 1,100 cfs,
Peak stages and discharges
Water Gage Discharge Water Gage Discharge
Date height Date height
ear ear cfs
Y (feet) (cts) y (feet) (cfs)
1948 Apr., 25, 1948 4,85 153 1953 July 2, 1953 10,20 1,430
1949 May 7, 1949 5.72 245 1954 Apr, 27, 1954 8.54 845
1950 May 6, 1950 8,02 680 1955 Apr. 10, 1955 7.24 478
1951 Apr., 8, 1951 8.03 695 1956 July 13, 1956 5.84 238
1952 July 23, 1952 8,59 695

610. Brule River near §

Location.--Lat 45°57!'30", long 88°15'55", in SEL sed
on left bank 40 ft upstream from highway bridge,
north of Florence, and 6 miles upstream from confl

Drainage area,--380 sq mi,

Gage.--Recording, Altitude of gage 1s 1,210 ft (frg
nonrecording gage at bridge 40 ft downstream at ¢

lorence, Wis,

. 11, T. 41 N., R. 32 W,, Michigan meridan,
1 mile upstream from Paint River, 3% miles
luence with Michigamme River.

m topographic map).
ame datum.

Prior to Aug. 29, 1944,

Stage-discharge relation.--Defined by current-meter

measurements below 4,300 cfs,

Peak stages and discharges
Gage i Water Gage Discharge
Water - Discharge & Date height g
year Date l(‘?elg?)t (cfs) year ( f:gt) (cfs)
1914 May 1, 1914 a2,050 1950 May 7, 1950 4,81 2,290
1915 May 9, 1915 @1,150
1945 Apr. 25, May 23 3.83 1,260 1951 Apr. 13, 1951 4,82 2,290
1952 July 24, 1952 4.66 2,110
1946 June 26, 1946 4,93 2,480 1953 July 2, 1953 6,57 4,700
1947 Apr. 25, 1946 3.73 1,270 1954 Apr. 28, 1954 4,92 2,510
1948 Apr., 25, 1948 2.98 712 1955 Apr. 11, 1955 3.89 1,490
1949 May 7, 1949 3.13 811
1956 July 9, 1956 3.53 1,150

¢ Maximum observed.
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615. Paint River at Crystal Falls, Mich.

Location.--Lat 46°06'20", long 88°20'05", in SE{ sec. 20, T. 43 N., R. 32 W., on right bank
150 £t downstream from municipal powerplant at Crystal Falls and 13 miles upstream from

mouth,

Drainage area.--616 sq mi.

Gage.--Recording.
Co. benchmark).

Stage-discharge relation.--Defined by current-meter measurements below 9,700 cfs.

Peak stages and discharges

Datum of gage is 1,306.1 ft above mean sea level (Wisconsin-Michigan Power

Gage i Water Gage Discharge
Water X Discharge a . g
Date height ear Date height of s
year (feet) (cfs) d (feet) (cfs)
1945 Mar. 29, 1945 5.58 4,160 1951 Apr. 11, 1951 7.85 6,900
1952 Apr., 20, 1952 7.21 5,960
1946 Mar, 21, 1946 5.57 4,050 1953 July 2, 1973 9.70 10,700
1947 Sept, 16, 1947 5.61 4,160 1954 Apr. 28, 1954 7.45 6,260
1948 Oct. 8, 1947 4.81 2,610 1955 Apr. 15, 1955 6.88 5,420
1949 July 7, 1949 5.63 4,400
1950 May 7, 1950 8.10 7,400 1956 Mar. 4, 13856 5.02 2,650

Location.--Lat 45°57'04", long 88°11'13", in NE} sec. 16, T. 41 N.,
a mile downstream from confluence of Brule and Michigamme Rivers

Florence,

Gage.--Recording.

630, Menominee River near Florence, Wis.

Altitude of gage is 1,140 ft (from topographic map) .

R. 31 W., on left bank half
and 33 miles northeast of

Stage-discharge relation.--Defined by current-meter measurements below 11,000 cfs, and extended
above by logarithmic plotting.

Remarks.--Flow regulated by powerplants and by Michigamme Reservoir (capacity, 119,950 acre-ft)
and Peavy Pond (capacity, 33,000 acre-ft), and by smaller reservoirs upstream.

Peak stages and discharges

Gage : Gage -

Water ? Discharge Water . Discharge

year Date }(1? ég?)t (cfs) year Date }:: elgix)t (cfs)

1950 May 8 or 9, 1950 11.52 14,300 1954 Apr. 28, 1954 10.92 12,900
1955 Apr. 16, 1955 9.44 9,520

1951 Apr. 13, 1951 10.46 12,100

1952 Apr, 21, 1952 9.77 10,400 1956 July 11, 1956 7.67 6,350

1953 July 2 or 3, 1953 13.81 20,500

635. Menominee River at Twin Falls, near Iron Mountain, Mich.

Loca@ion.-—Lat.45?52’20", long 88°04'10", in sec. 12, T, 40 N., R. 31 W., at powerplant of
Wisconsin Michigan Power Co., 3% mlles north of city of Iron Mountain, and 4 miles upstream

from Pine River.

Drainage area.--1,790 sq mi, approximately,

Gage.--Headwater and tailwater gage readings and generation data entered hourly in daily log
sheet by company employees.

Stage-discharge relation.--Powerplant rating.

Remarks.--Flow regulated by powerplants, by Michigamme Reservoir (capacity, 119,950 acre-ft)
since 1940, by Peavy Pond (capacity, 33,000 acre-ft) since 1943, and by smaller reservoirs

upstream,

Records of daily discharge furnished by Wisconsin Michigan Power Co.
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635. Menominee River at Twin Falls, near Iron Mountain, Mich.,~-Continued

Maximum daily discharges

Water Gage Discharge Water Gage Discharge
Date height ear Date height
year (feet) (efs) Y (feet) (cfs)
1915 May 11, 1915 4,290 1936 May 4, 1936 7,770
1937 Apr. 27, 1937 8,530
1916 Apr. 23,24, 1918 16,700 1938 Apr. 1, 1938 11,900
1917 Apr. 22, 1917 8,740 1939 Apr. 28, 1939 10,600
1918 June 2, 1918 5,230 1940 May 2, 1940 9,630
1919 Apr. 13, 1919 7,080
1920 Mar., 28, 1920 7,920 1941 Apr. 15, 1941 4,100
1942 June 7, 1942 5,460
1921 Apr. 29, 1921 13,100 1943 June 18, 1943 10,100
1922 Apr. 11, 1922 9,560 1944 June 7, 1944 6,090
1923 Apr, 23, 1923 10,000 1945 May 24, 1945 6,540
1924 May 17, 1924 5,050
1925 Apr. 25, 1925 3,500 1946 June 26, 1946 7,950
1947 Apr. 25, 1947 5,320
1926 Apr. 23, 1926 7,280 1948 Apr. 29, 1948 4,590
1927 Mar. 19, 1927 7,400 1949 July 8, 1949 6,630
1928 May 6, 1928 10,600 1950 May 8, 1950 12,000
1929 Apr. 9, 1929 13,500
1930 May 8, 1930 7,290 1951 Apr., 13, 1951 10,800
1952 Apr., 21, 1952 10,300
1931 Apr, 23,25, 1931 2,270 1953 July 3, 1953 15,300
1932 Aug., 31, 1932 5,380 1954 Apr., 28, 1954 11,200
1933 Apr. 21, 1933 11,200 1955 Apr., 16, 1955 9,310
1934 May 3,4, 1934 10,000
1935 Apr. 28, 1935 5,600 1956 July 11, 1956 4,560

640. Pine River near Florence, Wis,

Location,--Lat 45°50'20", long 88°20'20", in sec. 23, T. 39 N., R. 17 E., at highway bridge
200 ft downstream from Popple River, 8 miles southwest of Florence and 12 miles above mouth.

Drainage area.--500 sq mi, approximately.
Gage.--Nonrecording. Altitude of gage 1s 1,200 ft (from dam elevation 4 miles downstream),
Stage-discharge relation.--Defined by current-meter measurements below 1,600 cfs,

Remarks.--Powerplant 4 miles downstream was put in operation in February 1922.

Peak stages and discharges

Water Dat }?é}g;t Discharge Water Date }i?ilelt Discharge
ate eig

ear f ear cfs

v (feet) (efs) v (feet) (cts)
1916 Apr, 23, 1918 9.3 4,570 1921 Apr. 28, 1921 7.5 3,000
1917 June 8, 1917 7.0 2,540 1922 Apr. 9, 1922 7.3 2,840
1918 May 31, 1918 6.0 1,840 1923 Apr. 23, 1923 2,220
1919 Apr, 13, 1919 5.17 1,530

1920 Mar, 28, 1920 7.1 2,690

o Maximum daily discharge.

645. Pine River at Pine River powerplant, near Florence, Wis,
Location,--Lat 45°49'40", long 88°14'55", in sec. 28, T, 39 N., R. 18 E., at powerplant of
Wisconsin-Michigan Power Co., 5 miles downstream from Popple River and 6% miles south
of Florence.
Drainage area.--528 sq mi.

Remarks.--Discharge determined from powerplant records. Flow regulated by powerplant at station,
but pondage is small. Records furnished by Wisconsin-Michigan Power Company.
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645. Plne River at Pine River powerplant, near Florence, Wis.--Continued

Maximum daily discharges

Water Gage Discharge Water Gage Discharge
Date height Date height

ear ear

Y (feet) (cfs) y (feet) (cts)

1924 May 11, 1924 1,870 1941 Sept. 1, 1941 2,160

1925 | June 5, 1925 1,320 1942 | July 18, 1942 3,230
1943 June 18, 1943 2,410

1926 May 3,4, 1926 1,840 1944 May 15, 1944 1,460

1927 Mar. 18, 1927 1,740 1945 Mar, 28, 1945 1,680

1928 May 5, 1928 2,730

1929 Apr, 9, 1929 4,380 1946 June 27, 1946 1,830

1930 Apr. 19, 1930 1,220 1947 May 3, 1947 1,440
1948 Apr. 28, 1948 866

1931 Sept. 28, 1931 819 1949 July 7, 1949 1,460

1932 May 11, 1932 1,380 1950 May 9, 1950 2,900

1933 | May 19, 1933 2,070

1934 May 3, 1934 1,600 1951 Apr, 13, 1951 3,440

1935 June 21,22, 1935 1,490 1952 Apr., 21, 1952 2,440
1953 | July 2, 1953 2,090

1936 May 8, 1936 1,960 1954 Apr., 28,29, 1954 2,420

1937 Apr. 27, 1937 2,110 1955 Apr. 14, 1955 2,340

1938 Mar, 31, 1938 2,590

1939 Apr. 28, 1939 2,380 19586 July 9, 1956 1,340

1940 May 22, 1940 1,910

650. Menominee River near Iron Mountain, Mich.
(Published as "at Lower Quinnessec Falls" prior to 1902)

Location.--Lat 45°47!'10", long 88°05:00", in NE} sec. 11, T. 38 N., R. 19 E., Wisconsin
meridian, at Homestead highway bridge, 34 miles south of Iron Mountain, and 5 miles
downstream from Pine River.

Drainage area.--2,420 sq Mi, approximately,

Gage.--Nonrecording. Altitude of gage is 1,040 ft (from topographic map) .

Stage-discharge relation.--Defined by current-meter measurements below 11,000 cfs.

Peak stages and discharges

Gage i Wat Gage Discharge
Water Discharge ater X g
Date height ear Date height (cfs)
year (feet) (cts) v (feet)
8,950
1903 May 29, 1903 12.9 13,000 1909 July 25, 1909 9.9 »
1904 May 10: 1904 12.3 12:200 1910 May 22, 1910 7.7 6,400
190 June 19, 1905 11.7 11,400
° e ’ 1911 May 23, 1911 11.5 10,900
1906 Apr. 21, 1906 14.4 15,200 1912 May 7, 1912 11.1 10,400
1907 May 17, 1907 14.8 15,100 1913 Mar, 24, 1913 12.4 12,000
1908 Apr., 28, 1908 13,0 12,800 1914 May 2, 1914 12.4 11,800
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' 660, Menominee River near Pembine, Wis.

33

Location.--Lat 45°35!25", long 87°46'35", in sec. 21, T. 37 N., R. 28 W., Michigan meridilan,
700 ft upstream from Pemene Creek, 4 miles west of Nathan, Mich., 15 miles southeast of
Pembine, and at mile 65.3.

Drainage area.--3,240 sq mi, approximately.

Gage.--Recording.

Altitude of gage is 745 ft (from river-profile map).

Stage-discharge relation.--Defined by current-meter measurements below 18,000 cfs.

Remarks.--Flow regulated by powerplants, by Michigamme Reservoir (capacity, 119,950 acre-ft)
by Peavy Pond (capacity, 33,000 acre-ft), and by other reservoirs upstream.

Peak stages and discharges

Gage Ice . Gage Ice .
Water Date height effect | Discharge Water Date height | effect Discharge
year (teet) |(feet) (cfs) year (feet) | (feet) (cfs)
1950 May 10, 1950 11.60 20,500 1953 July 3, 1953 13.06 25,500
1954 Apr., 29, 1954 11.36 19,800
1951 Apr., 14, 1951 11.84 21,100 1955 Apr, 17, 1955 9.82 15,100
1952 Dec. 23, 1951 11.52} 7.5 -
Apr. 22, 1952 10.50 17,100 1956 July 12, 1956 6.68 7,840

Location,--lat 45°29'50", long 87°59'40",

665. Pike River at Amberg, Wis.

in SWi sec, 15, T. 35 N., R, 20 E., 500 ft upstream

from Chicago, Milwaukee, St. Paul & Pacific Rallroad bridge, 0.2 mile south of Amberg, and
1.2 miles downstream from confluence of North and South Branches.

Drainage area.~-~253 sq mi.

Gage .--Nonrecording prior to Oct. 7, 1946; recording thereafter,
railroad bridge at datum 1 ft higher,
three-quarters of a mile downstream at different datum.

mean sea level (from survey level line along railroad).

Prior to May 23, 1931, at
May 23, 1931, to Aug. 4, 1934, at highway bridge
Altitude of gage is 865 ft above

Stage-discharge relation.--Defined by current-meter measurements below 1,440 cfs and extended
above by logarithmic plotting.

Peak stages and discharges

Gage Ice i Gage Ice .
Wzir Date height |effect stc?arge Water Date height | effect Discharge
y (feet) |(feety | (cfs) || year (feet) | (feet)| (cf8)
1914 July 14, 1914 4.7 1,220 1936 Apr. 15, 1936 3.9 785
1915 Apr, 11, 1915 3.7 778 1937 Apr. 26, 1937 4.3 970
1938 Mar., 31, 1938 5.8 1,600
1916 June 3, 1916 4.7 1,200 1939 June 13, 1939 5.7 1,730
1917 June .8, 1917 4.6 1,160 1940 May 21, 1940 3.9 763
1918 May 28, 1918 3.9 862
1919 Apr, 12, 1919 4.3 1,040 1941 Sept., 1, 1941 4.5 1,010
1920 Mar. 27, 1920 5.2 1,450 1942 Apr. 6, 1942 4.2 875
1943 Apr. 10, 1943 4,1 837
1921 Mar, 21, 1921 5.8 1,750 1944 Apr. 25, 1944 3.7 691
1922 Apr, 10, 1922 7.8 2,800 1945 Mar. 20, 1945 4.6 1,060
1923 Apr, 21, 1923 6.2 1,950
1924 May 11, 1924 4.8 1,250 1946 Mar. 17, 1946 4,1 837
1925 Apr, 24, 1925 3.2 582 1947 Apr. 7, 1947 4,79 1,160
1948 Mar. 24, 1948 4.40] 1.2 -
1926 Apr, 23, 1926 3.7 778 Mar., 26, 1948 3.51 619
1927 Mar, 18, 1927 4.3 1,040 1949 July 5, 1949 4,10 800
1928 Apr, 5, 1928 4.1 947 1950 Apr, 19, 1950 5.51 1,450
1929 Apr. 8, 1929 4.8 1,250
1930 Apr. 19, 1930 3.2 582 1951 Apr. 9, 1951 6.50 1,980
1952 July 22, 1952 4.77 1,080
1931 May 11, 1931 2.6 376 1953 Mar, 23, 1953 4.40 .8 -
1932 Apr. 10, 1932 6.2 1,410 Mar. 25, 1953 4.25 860
1933 June 7, 1933 6.4 1,480 1954 Apr. 28, 1954 4.85 1,120
1934 Apr. 10, 1934 5.5 1,160 1955 Apr. 15, 1955 4,23 852
1935 Mar, 25, 1935 4.2 920 1956 Aug. 5, 1956 4.24 856
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670, Menominee River below Koss, Mich,
(Published as "at Koss" prior to 1913)

Location.--Lat 45°21'50", long 87°39'20", in sec. 9, T. 34 N., R. 27 W., Michigan meridian, at
powerplant of Wisconsin Public Service Corp., 0.5 mile upstream from Little Cedar River, and
3.6 miles southeast from Koss.

Drainage area.--3,790 sq mi, approximately. Prior to 1913, 3,780 sq mi, approximately.

Gage.--Headwater and tailwater gages and generation data entered hourly in daily log sheet by
power company employees, Prior to June 1913, nonrecording gage on railroad bridge 4 miles
upstream.

Stage-discharge relation.--Powerplant rating.

Remarks.--Flow regulated by powerplants; by Michigamme Reservoir (capacity, 119,950 acre-ft)
since 1940 and Peavy Pond (capacity, 33,000 acre-ft) since 1943, and by smaller reservoirs

upstream. Records of daily discharge furnished by Wisconsin Publié Service Corp. since
July 1, 1913,

Maximum dailly discharges

Gage : Gage .
Water . Discharge Water . Discharge
a Date height ear Date height
year (feet) (cfs) v (feet) (cfs)
1908 May 1, 1908 14,600 1936 May 9, 1936 13,000
1914 May 3, 1914 20,800 1937 Apr. 29, 1937 13,800
1915 Apr. 13, 1915 8,650 1938 Apr. 2, 1938 20,700
1939 May 30, 1939 16,900
1916 Apr. 23,25, 1916 23,200 1940 May 24, 1940 13,700
1917 Apr. 24, 1917 13,800
1918 May 30, 1918 15,000 1941 Sept. 2, 1941 9,180
1919 Apr., 14, 1919 14,100 1942 Apr., 19, 1942 10,800
1920 Mar, 29, 1920 21,800 1943 June 20, 1943 18,900
1944 May 16, 1944 8,380
1921 Apr. 30, 1921 20,300 1945 Mar, 23, 1945 10,800
1922 Apr. 12, 1922 20,500
1923 Apr, 23, 1923 18,700 1946 Mar. 19, 1946 10,900
1924 May 11, 1924 11,800 1947 May 4, 1947 8,870
1925 Apr, 29, 1925 4,310 1948 Mar., 30, 1948 6,720
1949 July 10, 1949 8,420
1926 Apr., 27, 1926 10,900 1950 May 11, 1950 16,900
1927 Mar, 20, 1927 13,500
1928 May 8, 1928 16,900 1951 Apr. 15, 1951 19,000
1929 Apr. 11, 1929 19,700 1952 Apr. 21, 1952 14,700
1930 Apr. 21, 1930 9,380 1953 July 5, 1953 19,300
1954 Apr. 30, 1954 16,700
1931 Apr. 25, 1931 4,060 1955 Apr. 18, 1955 14,800
1932 Apr. 12, 1932 11,100
1933 Apr. 23, 1933 14,700 1956 Apr, 10, 1956 7,360
1934 Apr, 11, 1934 13,400
1935 Mar, 28, 1935 13,600

875. Menominee River near McAllister, Wis.

Location.--Lat 45°19120", long 87°39'40", in sec., 17, T. 33 N., R. 23 E,, on right bank 400 ft
above highway bridge, 2% miles downstream from Little Cedar River, 2.9 miles east of
McAllister, 14.5 miles east of Wausaukee, and at mile 22.3.

Drainage area,--4,020 sq mil, approximately.

Gage.--Recording. Altitude of gage is 630 ft (from river-profile map). Nonrecording prior to
May 15, 1945.

Stage-discharge relation.--Defined by current-meter measurements below 22,000 cfs.

Remarks.--Flow regulated by powerplants, by Michigamme Reservolr (capacity, 119,950 acre-ft)
and Peavy Pond (capacity, 33,000 acre-ft) above station, and by other reservoirs upstream.
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875. Menominee Rilver near McAllister, Wis,--Continued
Peak stages and discharges
Water Gage Discharge Water Gage Discharge
Date height Date height
ear f ear fs
y (feet) (cts) y (feet) (cts)
1945 June 4, 1945 13.82 11,700 1951 Apr., 15, 1951 17,83 25,700
1952 Bpr. 23, 1952 15.98 19,300
1946 June 28, 19486 14,33 12,800 1953 July 5, 1953 17.43 24,200
1947 Apr. 7, 1947 13,71 11,400 1954 Apr. 30, 1954 16,77 21,900
1948 Apr. 29, 1948 12,66 9,240 1955 Apr. 18, 1955 15.24 16,700
1949 July 8, 1949 13.42 10,800
1950 May 11, 1950 16.70 21,600 1956 Apr. 10, 1956 13,35 10,800
680. Peshtigo River at High Falls,near Crivitz, Wis.

Location.--Lat 45°16'50", long 88°12'00", in sec. 1, T. 32 N., R. 18 E., at High Falls power-
house of Wisconsin Public Service Corp., one mile above Thunder River and 10 miles west
of Crivitz.

Drainage area.--554 sq mi, approximately.

Gage.--Headwater and tailwater gages and generation data entered hourly in daily log sheet by
company employees. Altitude of tailwater gage is 810 ft (from river-profile map). Prior
to Sept. 30, 1922, recording gage at site half a mile downstream at different datum.

Stage-discharge relation.--Powerplant rating.

Remarks.--Flow regulated by storage in High Falls service pond, which has an area of 1,750
acres, and by Caldron Falls service pond, which has an area of 1,212 acres., Records of
daily discharge furnished by Wisconsin Public Service Corp. since 1923,

Maximum daily discharges
Gage - W Gage .
Water Discharge ater 5 Discharge
Date height Date helght
ar f ear (cfs)
ye (feet) (cts) Y (feet)
1913 Apr, 21, 1913 2,480 1936 May 9, 1936 1,550
1914 May 2, 1914 2,070 1937 Apr. 26, 1937 2,500
1915 Apr., 12, 1915 1,310 1938 Mar, 31, 1938 3,430
1939 May 29, 1939 2,520
1916 June 5, 1916 2,850 1940 June 11, 1940 1,760
1917 June 9, 1917 2,590
1918 May 31, 1918 2,140 1941 Apr, 17, 1941 2,030
1919 Apr. 12, 1919 2,290 1942 Apr, 6, 1942 2,060
1920 Apr. 3, 1920 1,830 1943 June 20, 1943 2,160
1944 May 16,17, 1944 1,720
1921 Apr., 29, 1921 3,430 1945 Mar, 24, 1945 2,190
1922 Apr. 11, 1922 3,670
1923 Apr. 26, 1923 2,330 1946 Mar, 20, 1946 2,280
1924 May 15, 1924 2,430 1947 Apr, 12, 1947 1,690
1925 Apr. 28, May 6 1,200 1948 Mar, 27, 1948 1,550
1949 July 8, 9, 1949 1,820
1926 Apr. 27, 1926 1,980 1950 May 8, 1950 2,850
1927 Mar. 21, 1927 1,790
1928 Sept. 15, 1928 2,510 1951 Apr. 14, 1951 3,280
1929 Apr. 9, 1929 3,380 1952 Apr. 23, 1952 2,120
1930 Aug. 20, 1930 1,440 1953 Mar, 28, 1953 1,610
1954 |Apr., 30, Sept. 21 1,610
1931 Nov. 20, 1930 905 1955 Apr, 22, 1955 1,720
1932 Apr, 12,13, 1932 1,270
1933 Apr. 21, 1933 1,470 1956 Apr. 8, 1956 1,470
1934 Apr. 18, 1934 1,320
1935 Apr. 1, 1935 1,410




36 STREAMS TRIBUTARY TO LAKE MICHIGAN
710, Oconto River near Gillett, Wis.

Location.--Lat 44°52', long 88°18', in sec. 34, T. 28 N., R. 18 E., on left bank just upstream
from highway bridge, 2 miles upstream from Christy Brook, 2 miles south of Glllett, and at
mile 29,

Drainage area.,--678 sq mi, approximately.

Gage.--Recording. Altitude of gage 1s 735 ft (from river-profile map). Prior to Marcb 1909,
nonrecording gage at datum 4.0 ft lower, Jan. 6, 1914, to Aug. 24, 1938, nonrecording gage
at present datum.

tage-discharge relation.--Defined by current-meter measurements below 6,300 cfs.

Peak stages and discharges

Gage Ice . Gage Ice .

Water Date height |effect | Discharge| Water Date height | effect |Discharge
year (teet) |(feet) | (cfs) year (teet) | (teety | (cfS)
1907 May 26, 1907 8.2 2,570 || 1939 Mar. 26, 1939 9.31| 4.0 -
1508 May 1, 1908 8.7 2,700 Mar. 28, 1939 7.8 | 1.6 | 4,200
T9TZ Yay 1, 1914 3.9 2,090 ]| 1940 June 10, 1940 3.17 1,540
1915 Apr. 14, June 21 3.5 ‘1,790

1941 Apr. 4, 1941 4.95| 2.0 -
1916 Apr. 25, 1916 5.4 3,310 Apr. 18, 1941 3.64 1,900
1917 ipr. 2, 1917 5.9 | 1.0 | 3,000 || 1942 Jan. 7, 1942 5.85| 4.2 -
1918 May 30, 1918 4.5 2,550 Apr. 6, 7, 1942 | 4.16 2,340
1919 Apr. 13, 1919 4.3 2,390 || 1943 Mar. 31, 1943 8.22| 2.0 -
1920 Mar. 28, 1920 5.4 3,310 Apr. 1, 1943 6.30 4,020

1944 June 18, 1944 2.65 1,200
1921 ior. 29, 1921 4.9 2,970 || 1945 Mar, 19, 1945 7.74| 3.6 -
1922 fpr. 10, 1922 | 11.2 8,400 Mar. 20, 1945 5.00[ 0.9 | 2,300
1923 hpr. 22, 1923 6.2 4,010
1924 Apr. 19, 1924 5.6 3,440 || 1946 Mar. 17, 1946 6.80 4,420
1925 June 24, 1925 3.3 1,640 || 1947 Apr. 8, 1947 3.30 1,660

1948 Mar. 25, 1948 4.95 2,980
1926 Apr. 15, 1926 4.3 2,400 || 1949 Mar. 29, 1949 2.58 1,150
1927 Mar, 16, 1927 4.3 2,400 || 1950 Apr. 12, 1950 6.04| 2.5 -
1928 Mar. 25, 1928 5.7 3,520 ipr. 21, 1950 3.87 2,060
1929 Apr. 9, 1929 5.9 4,490
1930 Apr. 18, 1930 2.3 975 || 1951 fpr. 3, 1951 6.08| 1.0 -

Apr. 14, 1951 6.02 4,050
1931 Oct. 9, 1930 1.9 761 || 1952 Apr. 2, 1952 9.95 a4, 000
1932 Apr. 10, 1932 3.8 1,870 || 1953 Mar. 23, 1953 8.39| .8 -
1933 Apr. 1, 1933 3.4 1,600 Mar. 23, 1953 7.75 5,630
1934 fpr. 5, 1934 7.0 | 2.1 | 3,000 || 1954 May 1, 1954 3.11 1,520
1935 Mar. 22, 1935 7.2 | 1.9 | 3,400 || 1955 Jan. 17, 1955 5.51| 4.5 -
Apr. 15, 1955 3.18 1,570

1936 Mar. 29, 1936 40| .2 | 2,100
1937 Oct. 22, 1936 5.0 3,180 || 1956 Apr. 6, 1956 8.73] 4.0 -
1938 Apr. 2., 1938 4.9 3,090 Apr. 8, 1956 3,000

aAbout, ice affected.

735, Fox River at Berlin, Wis.

Location,--Lat 43°57'05", long 88°57!30", in sec. 16, T. 17 N., R. 13 E., at Government lock
and dam, 1.1 mile south of bridge in Berlin, 2% miles upstream from Barnes Creek, and at
mile 33.0

Drainage area.--1,430 sq mi, approximately.

Gage.--Recording. Datum of gage is 744.52 £t above mean tide at New York City (by Corps of
Engineers)., Prior to Oct. 7, 1954, non-recording gage at site 0.3 mile upstream at same
datum,

Stage-discharge relation.--Defined by current-meter measurements below 5,100 cfs.

Historical.--The flood of Mar, 17-18, 1946, was the highest slnce 1888 according to the Berlin
Journal-Courant. The Corps of Engineers lists the maximum stage as 16.2 feet in 1881,

Remarks.--Maximum daily discharges are listed. Records computed by Corps of Engineers and
reviewed by Geological Survey 1898 to 1939,
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735, Fox River at Berlin, Wis.--Continued

Maximum daily discharges

Water Gage Discharge Water Gage Discharge
Date height Date height
Ir ear
yea (feet) (cfs) y (Feet) (cfs)
1881 16.2 1927 Mar. 12, 1927 3,170
1898 Mar, 16, 1898 2,730 1928 | Mar. 23, 24, 1924 5,920
1899 | Apr. 9, 11, 1899 2,800 1929 | Mar. 21, 23, 1929 6,620
1900 Apr., 2, 1900 2,830 1930 Mar, 5, 1930 3,000
1901 Mar, 29, 1901 4,800 1931 Apr. 5, 8, 1931 1,140
1902 VMay 25, 1902 2,450 1932 Jan. 23, 1932 1,910
1903 | Mar, 24, 25, 1503 2,670 1933 Apr, 11, 1933 2,600
1904 Mar. 27, 1904 5,400 1934 Apr, 6-~8, 1934 1,910
1905 | June 10, 11, 1909 5,920 1935 | Mar. 21, 22, 1935 4,340
1906 Mar, 30, 1906 4,450 1936 Mar. 27, 1936 4,340
1907 | Mar, 28-31, 1907 2,520 1937 Mar. 20, 1937 3,260
1908 | Mar, 14, 15, 1904 4,020 1938 | Sept. 21-23, 1939 6,190
1303 May 3-6, 1909 2,910 1939 Mar. 26, 1939 4,910
1910 Mar., 17, 1910 3,080 1940 June 28, 1940 4,720
1911 | Feb. 26, 27, 1911 2,600 1941 Apr. 3-6, 1941 3,540
1912 Mar. 31, Apr. 1 4,100 1942 | Mar, 20, 21, 1944 11.8 2,740
1913 Mar., 31, 1913 4,340 1943 Mar. 31, Apr. 1 14.7 5,080
1914 | June 11, 12, 1914 2,750 1944 | Apr, 28, 29, 1944 11.1 2,290
1915 Mar, 18, 1915 3,000 1945 | Mar. 18, 19, 1945 12.8 3,460
1916 | Mar. 28, 30, 191§ 6,400 1946 | Mar. 17, 18, 1948 15.5 6,900
1917 Mar. 27, 1917 5,650 1947 Apr. 12, 1947 12.2 3,160
1918 | Mar. 21-23, 1918 6,050 1948 Mar, 22, 1948 13.7 4,540
1919 | Mar, 20,21, 1919 2,670 1949 Apr. 4, 1949 11.6 2,600
1920 Mar, 29, 1920 5,150 1950 Mar, 28, 1950 13,85 4,780
1921 May 1, 2, 1921 2,450 1951 | Apr, 10,11, 13-1g 13.1 4,020
1922 Mar, 16, 1922 5,920 1952 Apr. 4-6, 1952 14,1 4,900
1923 Apr, 12, 1923 6,050 1953 Mar, 20, 1953 13.4 4,100
1924 | Apr, 9, 10, 1924 4,020 1954 May 3-7, 1954 10.4 1,870
1925 | Mar. 23, 25, 1925 2,520 1955 | Oct, 10-12, 1954 12.20 3,020
1926 Apr, 1, 2, 1926 3,440 1956 Apr. 4, 1958 13,47 4,000

755, Wolf River above West Branch Wolf River, Wis.

Location.--Lat 44°55', long 88°39', EX sec. 3, T. 28 N., R. 15 E., on highway bridge, half
a mile upstream from West Branch of Wolf River, 4 miles north of Keshena and at mile 140,1,

Drainage area.--633 sq mi, approximately.

Gage,--Nonrecording, Datum of gage is 856.57 ft above mean sea level (levels by Wisconsin Power
and Light Co.).

Stage-discharge relation,--Defined by current-meter measurements below 2,300 cfs.



38 STREAMS TRIBUTARY TO LAKE MICHIGAN

755. Wolf River above West Branch Wolf River, Wis.--Continued

Peak stages and discharges

Water Dat }?a'if\t Discharge Water Date S; ?gﬁt Dis(charge
ate ei ear cfs)

year (feet) (cfs) Y (feet)

1928 Mar. 29, 1928 4.67 1,740 1943 June 19, 20, 1943 4,90 1,830
1929 Apr. 8, 1929 6.2 2,640 1944 May 13, 1944 4.6 1,660
1930 Apr. 19, 1930 3.8 1,240 1945 Mar., 23, 1945 4.9 1,830
1931 June 14, 15, 1931 4,00 1,350 1946 Mar. 19, 1946 5.7 2,330
1932 Apr. 10, 1932 4,44 1,570 1947 Apr. 7, 1947 4.4 1,540
1933 May 2, 1933 3.90 1,290 1948 Mar, 27, 1948 4.3 1,480
1934 Apr, 10, 1934 4.6 1,680 1949 July 5, 1949 4.3 1,480
1935 Mar. 25, 1935 6.1 1,960 1950 Apr. 26, 1950 4,7 1,710
1936 May 7, 1936 4.52 1,620 1951 Apr, 13, 1951 5.65 2,340
1937 May 1, 1937 5.07 1,960 1952 Apr, 19-22, I952 4,40 1,580
1938 Mar, 31, 1938 5.56 2,260 1953 Mar., 24, 1953 5.74 2,400
1939 Mar. 31, 1939 5.4 2,140 1954 Apr, 28, 1954 4,40 1,580
1940 June 9, 1940 4,44 1,540 1955 Apr, 15, 1955 4,18 1,450
1941 Apr. 16, 1941 5.8 2,390 1956 Apr. 7, 1956 4,60 1,680
1942 Apry 6, 1942 4,57 1,660

770. Wolf River at Keshena Falls, Wis.
(Published as "at Keshena" prior to April 1928)

Location.--Lat 44°53!', long 88°39', in EX sec, 22, T, 28 N., R. 15 E., on right bank 500 ft
downstream from Keshena Falls, 1.7 miles upstream from Keshena, 3.1 miles downstream from
West Branch Wolf River, and at mile 136.4.

Drainage area.--812 sq mi, approximately, Prior to Apr. 1, 1928, 826 sq mi, approximately.

Gage.--Recording, Datum of gage is 820.00 ft above mean sea level (levels by Wisconsin Power
and Light Co.). May 1907 to March 1909, nonrecording gage, and February 1911 to March 1928,
nonrecording gage, 1.7 miles downstream at datum 4.03 ft lower.

Stage-dlscharge relation.--Defined by current-meter measurements below 3,300 cfs.

Historical data.--The Shawano County Advocate states the April 10, 1922 flood was the highest
in many years.

Peak stages and discharges

Gage Ice . Gage Ice X

W:;err Date height |effect Discharge| {Water Date height | effect Dlsc?arge
y (feet) [(feet) | (cfs) year (feet) | (feety | (cfs)
1908 Apr. 28, 1908 6.2 3,520 19286 Apr. 25, 1926 5.2 2,850
1911 June 2, 1911 - 1,720 1927 May 18, 1927 4,40 2,210
1912 Sept. 2, 1912 6.9 4,070 1928 Sept, 15, 1928 8.15 2,940
1913 Apr. 6, 21, 1913 4.7 2,400 1929 Apr., 8, 1929 - 4,100
1914 Apr. 30, 1914 4,2 2,060 1930| Apr. 19, 1930 - 1,620
1915 June 19, 1915 3.7 1,720

1931| June 14-16, 1931 6.90 1,530
1916 Apr. 21, 1918 6.0 3,370 1932| Apr. 9, 10, 1932 7.45 2,110
1917 June 8, 9, 1917 4.5 2,260 1933 May 2, 1933 7.04 1,710
1918 May 28, 1918 5.0 2,620 1934 Apr. 10, 1934 7.02 2,120
1919 Apr. 15, 1919 4,6 2,470 1935 Mar. 28, 1935 7.48 2,160
1920 Apr. 2, 1920 4,89 2,550

1936 May 8, 1936 7.65 2,320
1921 Apr. 28-30, 1921 6.5 | 3,760 1937 May 2, 1937 8.25 2,940
1922 Apr. 10, 1922 7.30 4,390 1938 Mar., 31, 1938 8.60 3,300
1923 Apr. 21, 1923 5.7 3,260 1939 Mar. 28, 1939 8.15} 1.0 -
1924 May 15, 1924 5.78 3,320 May 29, 1939 7.73 2,640
1925 June 14, 1925 3.4 1,510 1940 June 9, 1940 7.50 2,250



STREAMS TRIBUTARY TO LAKE MICHIGAN

39
770, Wolf River at Keshena Falls, Wis.--Continued
(Published as "at Keshena" prior to April 1928)
Peak stages and discharges
Gage Ice G
W 5 age Ice .
y:;err Date height |effect Dlsc?arge Water Date height | effect | Discharge
(feet) |(feet) (cfs) year (feet) | (feety | (cf9)
1941 Sept. 1, 1941 8.50 3,400 1949 July 6, 1949 7.23 1
. . 990
1942 Nov. ?Ef 1941 8.27| 1.6 - 1950 Apr. 18: 1950 7.77 0.8 ‘-
7.51 2,250 Ma; 6, 1950 7.56
1943|  June 1, 1943 8.11 2,920 v ’ 2,300
44 Nov. 17, 1943 13.83( 7.5 - 1951 Apr., 13, 1951 8,76 3,590
May 14, 1944 7.12 1,840 {1952 Apr. zoj 1952 7.46 2:080
1945 Mar., 24, 1945 7.66 2,420 1953 Mar. 24, 1953 7.84 2,500
1954 Apr., 29, 1954 7.26 1,890
1948| Nov. 27, 1945 9.70| 3.5 - 1955 | Apr. 7, 1955 7.29 1,920
1947 Mar. 18, 1946 7.67 2,420
Apr. 6, 1947 7.43 2,200 1956 Apr, 10, 1956 0
1948 Mar. 27, 1948 7.23 1,990 P ’ 7.09 1,730
eNov., 2, 1941, Apr. 6, 1942,
785. Embarrass River near Embarrass, Wils.

Location.-~Lat 44°43', long 88°44', in sec, 18, T. 26 N., R. 15 E,, on left bank 10 ft down-
stream from bridge, three-guarters of a mile downstream from Mill Creek, and 4 miles north-
west of Embarrass.

Drainage area.--395 sq mi, approximately.

Gage.--Recording. Altitude of gage is 800 ft (from survey level line in vicinity). Prior to
Aug. 23, 1938 nonrecording gage at same datum,

Stage-discharge relation.--Defined by current-meter measurements below 2,800 cfs.

Peak stages and discharges
Gage Ice . Gage Ice .

Water Date height |effect Discharge|Water Date height | effect Dlsc?arge

year (feet) |(feety | (cfs) j|year (teet) | (feety | (cfs)

1920 Mar. 27, 1920 747 2,800 1941 May 31, 1941 6.38 2,030

1942 June 1, 1942 6.84 2,310

1921 Mar., 21, 1921 8.4 3,600 1943 June 1, 1943 9.35 4,560

1922 Apr., 10, 1922 11.86 6,900 1944 June 14, 1944 6.95 2,460

1923 Apr. 22, 1923 8.8 3,970 1945 Mar., 18, 1945 7.38 2,760

1924 Apr. 18, 1924 7.3 2,570

1925 June 15, 1925 5.3 1,290 1946 Mar. 16, 1946 7.55 2,920

1947 Apr. 5, 1947 6.94 2,390

1928 Aug. 23, 1926 5.9 1,850 1948|Mar,19,20,21, 1948 6.10 1.0 -

1927 Mar. 15, 1927 5.8 1,590 Mar. 24, 1948 5.65 1,580

1928 Sept. 16, 1928 7.8 2,930 1949 Mar. 24, 1949 5.36 1,390

1929 Apr., 8, 1929 8.5 3,480 1950 Mar. 27, 1950 11.05 5.5 -

1930 Apr. 18, 1930 4.6 890 Apr., 12, 1950 5.64 1,490

1931 June 24, 1931 4,50 800 1951 Apr. 9, 1951 7.80 3,070

1932 Apr. 9, 1932 5.70 1,510 1952 Apr. 2, 1952 9.02 4,170

1933 Mar., 31, 1933 5.8 1;570 1953| Mar. 23, 1953 8.79 3,970

1934 Apr. 5, 1934 6.9 2,310 1954; Apr. 28, 1954 5.02 1,120

1935 Mar. 24, 1935 6.10 1,810 1955 Apr., 1, 1955 5,40 1,340

19386 Mar. 25, 1936 6.0 1,610 1958 Apr. 5, 1956 8.00 e 3,000

1937 Apr. 25, 1937 6.0 1,740

1938 Mar, 22, 1938 8.1 3,130

1939 Mar, 26, 1939 9.64| 1.5 -

Mar. 27, 1939 8.76 3,970

1940 June 9, 10, 1940 6.82 2,310

a Affected by ice.
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790, Wolf River at New London, Wis.

Location.--Lat 44°23', long 88°44', in sec. 12, T. 22 N., R. 14 E., on right bank 15 ft down-
stream from Pearl Street Bridge in New London, 0.2 mile downstream from Embarrass River,
and at mile 58.3.

Dirainage area.--2,240 sq mi, approximately.

Gage.--Recording. Datum of gage is 749.37 ft above mean sea level (levels by Corps of
Engineers). Prior to Oct. 4, 1951, nonrecording gage at same site and datum.

Stage-discharge relation.--Defined by current-meter measurements below 11,600 cfs,

Historical data.--The flood of April 13, 1922 was the highest since April 16, 1888 according to
the New London Newspaper. The Corps of Engineers reported a gage height of 11.6 ft for the
April 186, 1888 flood.

Remarks,--Daily maximums are listed prior to Oect. 4, 1951 with momentary maximums thereafter.
Records for 1896 to 1913 computed by Corps of Engineers.

Maximum daily discharges

Water Gage Discharge Water Gage Discharge
Date height Date height

ear ar
Y (feet) (cts) e (feet) (cfs)
1888 Apr. 16, 1888 11.8 1926 May 1-3, 1926 7.6 4,470
1896 May 7-9, 1896 3,420 1927 Mar, 16-19, 1927 8.9 6,340
1897 Mar. 27, 1897 4,390 1928 Mar, 26,27, 1928 9.5 7,810
1898 | Apr. 1-4, 26-28 2,865 1929 | Mar. 21,22, 1929 11.0 11,300
1899 May 5, 6, 1899 5,430 1930 Mar, 18-21, 1930 5.6 2,900
1900 | July 26,27,1900 2,750

1931 | June 25,26, 1931 4.3 2,160
1901 Apr. 1, 1901 6,230 1932 Apr. 15, 1932 7.4 4,260
1902 | May 13, 28, 1902 3,050 193% | Apr. 5, 8, 1933 7.9 5,320
1903 Mar. 26,27, 1903 5,100 1934 Apr., 8, 9, 1934 8.4 6,000
1904 June 1-4, 1904 5,160 1935 Mar. 25,26, 1935 9.6 9,570
1905 Apr, 1, 1905 6,470

1936 Mar. 28, 1936 8.8 7,450
1908 Apr, 1-6, 1906 7,250 1937 May 1-3, 1937 8.3 6,360
1907 Mar, 30,31, 1907 5,100 1938 Mar. 23-25, 1938 9.8 11,500
1908 | Mar. 18,19, 1908 4,350 1939 | Mar. 29,30, 1939 9.8 11,100
1909 May 16,17, 22-24 3,420 1940 July 1, 2, 1940 7.2 4,880
1910 May 1-4, 1910 3,500

1941 Apr. 6-8, 1941 8.6 7,140
1911 May 25, 26, 1911 3,120 1942 June 5, 7, 1942 9.0 7,940
1912 July 29,30, 1912 9,180 1943 Apr. 2, 3, 19453 9.9 11,700
1913 Mar. 19, 1913 8,170 1944 June 22, 1944 8.3 6,080
1914 June 9, 10, 1914 9.9 8,490 1945 Mar, 23, 1945 8.4 7,600
1918 Mar. 27, 1915 7.8 4,260

1946 Mar, 18, 1946 9.6 10,300
1916 (a) 9.7 8,960 1947 | Apr. 12,13, 1947 8.1 5,970
1917 Apr. 1, 1917 9.45 8,060 1948 Mar., 23,24, 1948 7.8 5,460
1918 May 30, 31, 1918 9.5 7,270 1949 b 6.8 4,020
1919 Apr. 14,15, 1919 8.7 6,350 1950 Mar. 31, 1950 9.6 ¢ 7,000
1920 Mar. 28,29, 1920 10.3 10,800

1951 Apr. 14-16, 1951 9.8 10,400
1921 May 3, 1921 8.8 6,560 1952 Apr. 5, 1952 11.0 15,200
1922 Apr, 13, 1922 11.4 15,500 1953 Mar, 26,27, 1953 9.80 10,400
1923 Apr. 24, 1923 10.2 10,100 1954 May 6, 7, 1954 6.61 3,980
1924 May 16-18, 1924 9.3 7,280 1955 Apr. 9, 1955 ‘8.21 5,830
1925 | June 19,20, 1925 7.4 4,270

1956 Apr. 9, 1956 8.86 7,470

ehpr, 4, 1916, June 12, 13, 1916.
bMar., 31, Apr. 1, 7-9, 1949.
¢Affected by ice.
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800. Little Wolf River at Royalton, Wis.

41

Location.--Lat 44°24', long 88°51', in sec. 1, T, 22 N., R. 13 E., on right bank 50 f{ upstream

from highway bridge in Royalton and 4 miles upstream from mouth.

Drainage area,--485 sq ml, approximately.

Gage.~--Recording.
Aug. 20, 1915 nonrecording gage at datum 0.75 ft lower.

nonrecording gage at same datum.

Stage-discharge relation.--Defined by current-meter measurements below 3,500 cfs.

Peak stages and discharges

Datum of gage is 774.00 ft above mean sea level, datum of 1929. Prior to
Aug. 20, 1915, to Apr. 23, 1934,

Gage Ice . Gage Ice .

Water Date height |effect Discharge| |Water Date height | effect Discharge
year (feet) |(feety | (cfs) |jyear (feet) | (feety | (cfs)
1914 June 7, 1914 7.6 5,470 1936 Mar, 25, 1936 5.00 3,420
1915 Apr. 8, 1915 3.3 1,300 1937 Mar., 7, 1937 4,90} 0.6 2,500

1938 Mar. 19, 1938 9.50f 5.5 -
1916 Mar. 30, 1916 10.0 2.8 6,000 Sept. 11, 1938 5.75 4,380
1917 Mar, 26, 1917 8.5 2.2 4,800 1939 Mar, 25, 1939 10,33 3.0 -
1918 May 19, 1918 4.7 2,980 Mar. 25, 1939 9.50{ 2,0 6,500
1919 Mar. 16, 1919 5.9 1.0 3,100 1940 June 26, 1940 4,14 2,500
1920 Mar. 26, 1920 5.6 3,950

1941 Apr. 2, 1941 6.55| 2.5 -~
1921 Apr. 28, 1921 4,1 2,180 Apr. 3, 1941 4,04 2,390
1922 Apr. 11, 1922 7.0 5,900 1942 June 1, 1942 4,47 2,810
1923 Apr. 15, 1923 5.5 3,820 1943 Mar., 30, 1943 8,00 6,950
1924 Auvg. 22, 1924 6.1 4,600 1944 June 20, 1944 4,55 2,860
1925 June 15, 1925 4.1 2,180 1945 Mar, 17, 1945 6.5 5,080
1926 Apr. 11, Sept. 25 3.6 1,670 1946 Mar., 15, 1946 9.211 2.1 -
1927 Mar, 11, 1927 3.9 1,970 Mar. 15, 19486 8.7 1.5 5,900
1928 Mar, 24, 1928 8.0 2.5 4,000 1947 Apr, 7, 1947 4.6 2,860
1929 Mar. 18, 1929 7.0 5,900 1948 Mar., 21, 1948 7.93] 1.5 5,000
1930 Feb, 23, 1930 4.5 1.2 1,600 1949 Mar. 22, 1949 3.21 1,480

1950 Mar., 28, 1950 11.95| 4.0 6,800
1931 June 22, 1931 2.3 670
1932 Apr. 9, 1932 3.1 1,250 1951 Apr. 9, 1951 4.61 2,880
1933 Apr. 2,.1933 4.5 2,680 1952 Apr., 2, 1952 7.00 5,690
1934 Apr. 4, 1934 5.2 35,500 1953 Mar., 23, 1953 6.28 4,840
1935 Mar, 22, 1935 7.82 2.5 3,500 1954 Mar., 15, 1954 2.62 1,010

1955 Oct. 3, 1954 4.87 2,890

1956 Apr. 5, 1956 7.30 6,000

810, Waupaca River near Waupaca, Wis.

(Published as "near Weyauwega" June 28, 1916 to Oct. 18, 1917)

Location.--Lat 44°21', long 88°59', near north line of sec. 1, T. 21 N., R. 12 E., on right
bank 10 ft downstream from highway bridge, 13 miles downstream from Crystal River, and 4
miles downstream from Waupaca.

Drainage area,--305 sq mi, approximately.

Gage.--Recording.

Altitude of gage is 780 ft (from survey level line along railroad).

to Oct. 19, 1917, nonrecording gage at site 1 mile downstream at different datum.

1917, to Nov. 23, 1938, nonrecording gage at present site and datum.

Stage-discharge relation.--Defined by current-meter measurements below 2,000 cfs.

Prior to Oect., 19, 1917, 308 sq mi, approximately.

Prior
Oct. 19,
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810, Waupaca River near Waupaca, Wis.--Continued
(Published as "near Weyauwega" June 28, 1916 to Oct. 18, 1917)
Peak stages and discharges
Gage Ice . Gage Ice .

Water Date height |effect | Discharge| Water Date height | effect | Discharge
year (feet) |(feety | (cfs) year (feet) | (feet) | (cfs)
1917 Mar, 25, 1917 5.8 1,000 1941 Jan. 6, 1941 3.72 2.0 -
1918 Mar., 19, 1918 8.2 1,400 Apr. 3, 1941 2.92 665
1919 Mar. 17, 1919 5.7 1,900 1942 Jan. 3, 1942 4,17 2.5 -
1920 Mar. 26, 1920 3.7 1,080 June 7, 1942 3.49 960

1943 Mar. 26, 1943 5.00 1,570
1921 Apr, 27, 1921 3.3 900 1944 Mar. 12, 1944 3,98 1,160
1922 Apr, 11, 1922 4.7 1,440 1945 Mar., 14, 1945 3.76 1.2 -
1923 Apr. 13, 1923 5.5 1,800 Mar, 16, 1945 3.60 1,000
1924 Aug. 22, 1924 4.7 1,440
1925 July 9, 1925 3.2 784 1946 Mar, 7, 1946 5.70 2.0 -

Mar. 14, 1946 4.48 1,360

1926 Mar. 24, 1928 5.1 1.3 1,100 1947 Dec. 4, 1946 3.76 1.5 -
1927 May 10, 1927 2.7 521 Apr, 6, 1947 3.45 855
1928 Mar. 23, 1928 5.0 1,490 1948 Mar. 20, 1948 6.90 2,520
1929 Mar., 16, 1929 6.1 41,590 1949 Dec. 9, 1948 3.50 1.5 -
1930 Feb. 25, 1930 3.5 876 Mar. 15, 1949 3.90 1,120

1950 Mar. 28, 1950 8,06 2.5 -
1931 Oct. 8, 1930 2.1 322 Mar. 28, 1950 7.92 1.9 2,100
1932 May 7, 1932 2.55 488
1933 Apr. 2, 1933 4.9 1,490 1951 Mar. 19, 1951 3.23 1.0 -
1934 Apr. 4, 1934 5.9 2,040 Apr. 8, 1951 2.96 740
1935 June 19, 1935 3.1 710 1952 Apr., 2, 1952 4.67 1,440

1953 Mar. 23, 1953 5.19 1,660
1936 Mar. 25, 1936 3.9 980 || 1954 Mar. 14, 1954 3.08 | 1.0 -
1937 Mar. 25, 1937 3.3 758 June 1, 1954 2.25 455
1938 Sept. 10, 1938 4.7 1,440 1955 Oct., 4, 1954 3.52 950
1939 Mar, 23, 1939 5.52 1,660 Mar. 12,22, 1955 4,45 1.5 -
1940 June 24, 1940 5.69 1,900

1956 Apr., 6, 1956 5,18 1,650

aTce affected daily.

830, West Branch Fond du Lac River at Fond du lLac, Wis.

Location.--Lat 43°45'45", long 88°29'00", on line between secs. 17 and 20, T. 15 N., R. 17 E.,
on left bank 25 ft upstream from highway bridge, 0.7 mile west of Fond du Lac and 2.5 miles
upstream from confluence with East Branch.

Drainage area.--88 sq mi, approximately,

Gage.,--Recording.

benchmark) .

Stage-discharge relation.--Defined by\current-meter measurements below 870 cfs.

Peak stages and discharges

Datum of gage 1s 766.78 ft above mean sea level (Corps of Engineers

Gage Ice A Gage Ice Disch
Water Date height |effect | Discharge| Water Date height | effect |Pischarge
year (feet) |(feety | (cf9) year (feet) | (feet) | (cfs)
1939 | Mar. 25, 1939 3.79 602 || 1948| Mar. 15, 1948 | 3.98 | 2.0 -
1940 | June 22, 1940 5.28 13000 Mar, 21, 1948 | 3.21 457
1949| Mar. 14, 1949 | 4.49 | 3.0 -

1941 | Mar. 27, 1941 5.29 1,000 Mar., 27, 1949 | 3.42 501
1942 | May 31, 1942 6.16 1,520 || 1950| Mar. 25, 1950 | 5.41 | 2.5 -
1943 | Mar. 27, 1943 e 1,390 Mar. 27, 1950 | 4.51 642
1944 | Mar. 23, 1944 2.70| 1.5 -

June 23, 1944 2.02 202 || 1951| May 3, 1951 | 4.28 741
1945 | June 1, 1945 4.31 686 || 1952| Mar. 21, 1952 | 5.60 | 1.5 -

Mar. 24, 1952 | 4.58 894

1946 | Mar. 14, 1946 5.78 1,210 |l 1953| Mar. 17, 1953 | 5.10 1,040
1947 |  June 13, 1947 4.42 770 || 1954 Apr. 24, 1954 | 1.12 56

¢Ice affected, daily discharge.
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835, East Branch Fond du Lac River at Fond du Lac, Wis.
Location.--Lat 43°45'15", long 88°27'10", in sec. 22, T, 15 N., R. 17 E,, on left bank at high-
way bridge, 0.1 mile west of U, S, Highway 41, 0.5 mile south of Fond du Lac, and 2.5 miles
upstream from confluence with West Branch.

Drainage area.--75 sq mi, approximately.

Gage.——?ecording. Datum of gage is 762.82 ft above mean sea level (Corps of Engineers bench-
mark) .

Stage-~discharge relation.--Defined by current-meter measurements below 1800 cfs.

Peak stages and discharges

Gage Ice i Gage Ice .
Wz;er" Date height |effect Dls";‘”ge Water Date height | effect |Pischarge
y (feet) (feet) (C S) year (feet) (feet) (cfs)
1939 Mar, 17, 1939 4.93( 3.0 142 1948 Mar, 15, 1948 5.23 0.8 1,100
Mar, 25, 1939 2.85 397 1949 Mar. 6, 1949 5.85 3.5
1940 June 23, 1940 5.87 2,140 Mar. 27, 1949 2.87 403
1950 Mar. 26, 1950 6.40 1.9 1,100
1941 Mar., 23, 1941 4.96 1,090
Mar, 26, 1941 6.13] 2.5 - 1951 Mar. 6, 1951 5.46 2.0
1942 May 31, 1942 4,12 920 Apr. 26, 1951 3.97 899
1943 Mar, 16, 1943 10.74( 5.7 ¢1,500 1952 Mar. 19, 1952 5.85 2.5
1944 Feb, 23, 1944 - 6170 Mar., 21, 1952 4,21 964
1945 Mar, 14, 1945 8.21| 3.0 e],600 1953 Feb. 20, 1953 5.25 2.0
Mar., 15, 1953 3.70 745
1946 Mar. 13, 1946 4,72 1,460 1954 Feb. 16, 1954 2.30 .8
1947 June 13, 1947 4.65 1,220 July 7, 1954 1.93 110

e¢Not listed in other publications.
bIce affected, daily discharge.

845. Fox River at Rapide Croche Dam, near Wrightstown, Wis.

Location,.--Lat 44°19', long 88°12', in sec, 4, T. 21 N,, R. 19 E., at Rapide Croche Dam, 2 miles
upstream from Wrightstown and 18 miles upstream from mouth.

Drainage area.--6,150 sq mi, approximately.

Gage.--Recording headwater and tailwater gages, and since 1925, electric generation data taken
each half hour are used to compute discharge records,

Remarks.--Flow regulated by storage in Lake Winnebago pool, area 263 sq mi at elevation of
Menasha Dam Crest. Figures of daily discharge furnished by Corps of Engilneers.

Maximum dally discharges

Gage Wat Gage Disch
Water ) Discharge ater X ischarge
Date height ear Date height fs
year (feet) (cfs) Y (feet) (cfs)
1918 May 25, 1918 16,300 1931 Dec. 2, 1930 3,100
1919 Apr, 18, 1919 13,100 1932 Mar. 4, 1932 9,900
1920 Apr, 10, 1920 16,600 1933 May 19, 1933 8,900
1934 Apr. 3, 1934 6,650
1921 Apr, 28, 1921 14,200 1935 Apr. 4, 6, 1835 11,100
1922 Apr. 23, 1922 20,100
1923 May 1-3, 1923 13,700 1936 Apr. 4, 1936 6,290
1924 May 13, 1924 15,500 1937 May 4, 1937 13,500
1925 July 9, 1925 8,340 1938 Mar., 30, 1938 e11,500
1939 Oct. 1, 1938 18,200
1926 June 17, 1926 9,060 1940 June 26, 1940 17,500
1927 Mar, 30, 1927 13,300
1928 Apr., 11, 1928 15,100 1941 Apr. 20, 1941 16,600
1929 Apr. 4, 1929 20,600 1942 June 12, 1942 19,800
1930 Mar. 8, 1930 6,600 1943 June 6, 1943 21,300

e Discharge of 18,000 cfs Sept. 22, 1938 occurred as part of flood event which dld not peak
until Oct. 1, 1938.
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845, Fox River at Rapide Croche Dam, near Wrightstown, Wis.--Continued
Maximum daily discharge
Gage. : Gage :
Water Discharge Water " Discharge
Date height Date height
ear ear (cfs)
y (feet) (cts) y (feet)
1944 June 23, 1944 . 10,800 1951 Apr. 26, 1951 20,400
1945 June 6, 7, 1945 15,800 1952 Apr. 18, 1952 24,000
1953 Apr. 22, 1953 12,000
1946 Mar. 27, 1946 21,300 1954 June 28, 1954 5,530
1947 June 16, 1947 11,000 1955 Oct. 8, 1954 12,800
1948 Apr. 3, 1948 10,300
1943 Apr. 26, 1949 6,360 1956 May 14, 1956 10,900
1950 Apr. 18, 1950 10,900

(Published as “"near Sheboygan" June 1916 to September 1924)

860. Sheboygan River at Sheboygan, Wis.

Location.--Lat 43°44'25", long 87°45'35", in EX sec., 29, T. 15 N., R. 23 E., on left bank near

Sthe Highway 28, 0.7 mile west of bridge over Sheboygan River on State Highway 28 and 4.2
miles upstream from mouth,

Drainage area.--432 sq mi.

Gage.--Recording.

to June 1951 nonrecording gage at site 0,3 mile downstream at datum 3.15 £t lower.

Datum gf gage 1s 584.00 ft above mean sea level, datum of 1929,
to June 1924 nonrecording gage at site 0.7 mile downstream at different datum.

Stage-discharge relation.--Defined by current-meter measurements below 3,300 cfs.

Peak stages and discharges

June 1916
November 1950

Gage : Gage .
Water X Discharge Water ] Discharge
Date height Date height
ear ear
y (feot) (cfs) y (feet) (cfs)
1917 June 3, 1917 5.7 2,080 1951 Mar. 30, 1951 8.20 3,680
1918 Mar, 20, 1918 8.9 6,340 1952 July 20, 1952 8.61 3,100
1919 Mar. 16, 1919 7.1 3,670 1953 Mar. 13, 1953 6.27 1,810
1920 Mar. 26, 1920 9.4 7,140 1954 June 22, 1954 5.39 1,320
1955 Apr. 25, 1955 8.92 3,260
lg21 Apr. 26, 1921 8.1 5,140
1922 Mar. 7, 1922 7.2 3,500 1956 May 6, 1956 7.68 2,540
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