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HYDROLOGIC INVESTIGATIONS
ATLAS HA-474 (SHEET 3 OF 4)

Station No. 05-3810

Black River at Neillsville

Drainage area: 756 square miles

Period of record: 1905-09, 1913-present!
Maximum instantaneous discharge: 48,800 cfs

Station No. 05-3809

Poplar River near Owen
Drainage area: 159 square miles
Period of record: 1964-present!

Maximum instantaneous discharge: 8,250 cfs

Average discharge, 58 years: 572 cfs
Minimum instantaneous discharge:

Average discharge:

0.6 cfs Minimum daily discharge:

(no winter records)
3.1 cfs

Period of record:

Station No. 05-3795
Trempealeau River at Dodge
Drainage area:
Period of record:

Average discharge, 39 years:
Minimum daily discharge:

Station No. 05-3785

Drainage area:
Period of record:

Maximum instantaneous discharge:
Average discharge, 19 years: 254 cfs
Minimum instantaneous discharge:

643 square miles
1913-19, 1934-present’
Maximum instantaneous discharge:

Station No. 05-3720
Buffalo River near Tell
Drainage area: 406 square miles

1932-51

59 cfs

17,400 cfs
387 cfs

98 cfs

Mississippi River at Winona, Minn.
59,200 square miles
1928-present’
Maximum instantaneous discharge:
Average discharge, 40 years:
Minimum instantaneous discharge:

268,000 cfs
24,920 cfs
2,250 cfs

Station No. 05-3820

Black River near Galesville
Drainage area:
Period of record:
Maximum instantaneous discharge:
Average discharge, 36 years:
Minimum instantaneous discharge:

1931-present’

Station No. 05-3830

La Crosse River near West Salem

398 square miles
1913-present’

Maximum instantaneous discharge:

288 cfs

Drainage area:
Period of record:

8,650 cfs

/\,
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2,120 square miles

Average discharge, 54 years:

Minimum instantaneous discharge:

Station No. 05-3871
North Fork Bad Axe River near Genoa
Drainage area: 68.8 square miles
Period of record: 1964-present’
Maximum instantaneous discharge:
Average discharge:
Minimum instantaneous discharge:

-

Station No. 05-3825

Little La Crosse River near Leon

Drainage area: 77.1 square miles

Period of record: 1934-61

Maximum instantaneous discharge 4,620 cfs
Average discharge, 27 years: 46.3 cfs
Minimum daily discharge: 18 cfs

Station No. 05-3794
Trempealeau River at Arcadia
Drainage area: 552 square miles

Period of record: 1960-present!

Maximum instantaneous discharge: 9,740 cfs
Average discharge, 8 years: 330 cfs
Minimum instantaneous discharge: 110 cfs
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EXPLANATION
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Width of pattern indicates approximate av-
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3,500 cfs 43¢

(no winter records)

25 cfs

1Based on data through
1968 water year

SCALE 1:1 000 000
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10 20 MILES

10 20 KILOMETERS

DATA NETWORK AND AVERAGE FLOW

Sites of past and present data collection are shown on the map.

Stream discharge has been monitored continuously during various pe-
riods at 20 sites in the basin, nine of which are measured at present.
Station data are given for these nine active stations (two of which
have no winter records), and for two discontinued stations with long
records. The accompanying frequency and duration curves are based
on these continuous records.
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Surface water in the Trempealeau-Black River basin is relatively
abundant and has good chemical quality for most uses. Insome places
man’s use of the water has altered streamflow characteristics and
quality slightly. About 710 billion gallons of surface water from the
basin enter the Mississippi River each year. Ninety-six percent of the
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PERCENTAGE OF TIME INDICATED DISCHARGE WAS EQUALED OR EXCEEDED

DURATION OF DAILY MEAN DISCHARGE OF MAJOR RIVER

The flow-duration curve shows the percentage of time specified dis-
charges were equaled or exceeded during a given time period. This
curve reflects the hydrologic characteristics of a basin and shows the
availability of a given streamflow.

The lower part of the duration curve represents low flow at the
gaging station. Most of the curves shown have flat slopes which in-
dicate a nearly constant and uniform release of storage from ground
water, surface reservoirs, or both. The flat curve for the Black River
near Galesville is caused by release of ground water from thick sand-
stones and unconsolidated deposits in the lower part of the Black River
basin and release of water from Lake Arbutus during dry periods. The
very steep lower part of the curve for the Black River at Neillsville
reflects the small amount of ground water released from the thin sand-
stone and glacial drift and the still smaller amount from the under-
lying, relatively impermeable crystalline rock (see section “Distribution
of Low-Flow Runoff”).

The upper end of the flow-duration curve represents high flow at
the gaging station. The steep slopes of the curves shown indicate
short-term high flows from rainfall or rapid snowmelt. A slight flat-
tening of the upper end of the curves probably is an effect of minor
channel storage.

SURFACE WATER

power production.
cranberry culture.

available at most places where surface
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RECURRENCE INTERVAL, IN YEARS

7-DAY LOW-FLOW RECURRENCE
OF MAJOR RIVERS

A knowledge of low-flow variability of a stream is necessary to de-
termine adequacy of streamflow to supply minimum needs, to maintain
reservoir storage, to estimate ground-water discharge, or to estimate
a stream’s capacity to accommodate and transport waste.

One common low-flow index is the lowest average discharge during

7 consecutive days in a year. The frequency curves for seven gaging
stations in the basin give the probable recurrence interval and per-
centage chance of occurrence in any 1year of a minimum 7-day
average discharge of given magnitude.

Low-flow discharge depends upon basin size and the basin charac-
teristics presented in the section, “Distribution of Low-Flow Runoff.”
Within a small basin these characteristics tend to be uniform, but a
large basin integrates these effects and the resultant low flow is re-
lated most directly to basin size. In the Trempealeau-Black River
basin frequency curves plot in an order relative to basin size ex-
cept for the Black River at Neillsville and the La Crosse River near
West Salem. Low-flow characteristics of these two basins are discussed
in the section, “Distribution of Low-Flow Runoff.”

surface water used is taken from the Mississippi for thermoelectric

The only other significant quantity used is for
At present surface water is used for only one mu-
nicipal supply because ground water is less expensive to treat and is

water is available.

SURFACE-WATER QUALITY

The chemical quality of surface water in the Trempealeau-Black
River basin is generally good. The water is the calcium magnesium

bicarbonate type, and its quality is similar to that of ground water.
The water in the northeastern half of the basin is soft to moderately
hard, and in the southwestern half it is hard to very hard. Dissolved-
solids content of streamflow in the basin is lowest during high stream-

flow in April, May, and June, but is highest during low flow.

FLOODS

The most damaging floods are those on the Mississippi River, but
some flood damage has occurred to roads, railroads, and bridges along
the Trempealeau and Black Rivers. The Mississippi River flood of
April 1965, the highest on record, caused damages of $1.5 million in
Buffalo and Trempealeau Counties, $7.6 million at La Crosse, and $2.5
million at Prairie du Chien (Anderson and Burmeister, 1970, p. 24,27).
The flood of April 1969 was similar to the 1965 flood and was the sec-

ond highest stage of record at Winona, Minn., 1.33 feet below the 1965
stage (Anderson and Schwob, 1970, p. 103). Backwater from the Mis-
sissippi causes high flood stages in the mouth of the La Crosse River
at La Crosse (U.S. Corps of Engineers, 1970b).

Most floods in the basin occur in spring due to rapid snowmelt and,
occasionally, concurrent rainfall; the few summer floods are the result
of widespread and heavy rainfall of many hours duration.
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Flood-frequency curves show the probable recurrence interval of a
discharge of given magnitude and the percent chance of occurrence of

that discharge in any year.

Flood magnitude generally is related directly to the size of the drain-

FEET YEARS
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BUFFALO RIVER
near Tell

age area and is a result of rapid runoff from precipitation or snowmelt.
In addition, differences in flood magnitude among basins are due
mainly to differences in the following characteristics: 1) the amount
and intensity of precipitation, 2) frost in the ground, 3) channel char-
acteristics, 4) land slope, 5) storage in lakes, marshes, and aquifers, 6)
soil infiltration, 7) land-use practices, 8) rock type, and 9) shape of the
drainage basin. The flood-frequency curves shown are similar in shape
and plot in an order relative to drainage area, which indicates similar
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controlling characteristics.

Flood stage at a specific site depends, in addition to stream discharge,
on the width, depth, and slope of the stream channel, width of its flood
plain, construction on the flood plain, and on channel controls such as
bridges, dams, ice jams, or natural constrictions. The small diagrams
show how often, on the average, the streams can be expected to reach
various high-water stages at four active and two inactive long-term
stream-gaging stations. Because the controlling factors vary along a
stream, these stage diagrams can be used to estimate flood stage and
frequency only near the gaging stations.

RECURRENCE INTERVAL, IN YEARS

FLOODFLOW RECURRENCE OF MAJOR RIVERS

BLACK RIVER
near Galesville

LA CROSSE RIVER
near West Salem

FLOOD-STAGE FREQUENCY

at gaging ﬂu:o:J.

LITTLE
20 MILES LA CROSSE RIVER
near Leon
EXPLANATION
Highest stage recorded FEET YEARS
Level of water in feet /// 20—
above or below river bank___[L Fg=c=cses sootatg | Average recurrence interval, in
Top of river bank e s 20~ years, at which stream will

reach the level indicated

Bank and stream bottom
shown diagrammatically
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SEASONAL VARIATION OF SURFACE-WATER QUALITY AND DISCHARGE

Water quality of streams in the basin changes seasonally, primarily
in relation to discharge. Dissolved solids, alkalinity, and hardness vary
inversely with discharge because they have a relatively constant input
from ground-water discharge and are diluted by overland runoff. Con-
centrations of these parameters are highest during low flow and are
lowest during spring and fall high flow.

Color of the water is due mainly to organic matter from decomposed
vegetation in swamps. This matter collects during winter and other

low-flow periods when water movement is slow, and in the spring it is
flushed out of the swamps by large increases in flow. The large
amount of color in the Black River is due to the large swamps in east-
ern Jackson County.

Biochemical oxygen demand (BOD) generally is low, less than 5
mg/l, and dissolved oxygen (DO) generally is above the minimum
5 mg/1 required to support warm-water game fish (U.S. Federal Water
Pollution Control Administration, 1968, p. 33).

Most stream reaches in the Trempealeau-Black River basin are rela-
tively unpolluted. The Wisconsin Department of Natural Resources’
recent inventory of sources of pollutants in the basin (McKersie and
others, 1969, 1971, and 1971a and b) showed that pollution occurred
downstream from only a few municipalities and industries. The qual-
ity recovered within short distances below points of waste disposal.

EXPLANATION

Approximate dissolved
solids, in milligrams per
liter

Specific conductance, in
micromhos at 25°C

61-150

151-240

241-360

A

Site of sampling for chemical anal-
ysis by U.S. Geological Survey

Surface-water divide

Dissolved-solids content of streams during low flow, as indicated by
specific conductance, is directly related to the dissolved-solids content
of ground water because low flow is composed mainly of ground-water
runoff and, in this basin, has only minor additions of waste water. In
general the specific conductance of water in streams is lowest in areas
of thin sandstone overlying crystalline rock and in areas of outwash
in the central part of the basin. Specific conductance is slightly higher
in the northern, glaciated part of the basin. In the southern and west-
ern parts specific conductance is very high and increases to the south-
west with the thickness of sandstone and the occurrence of dolomite.

The graphs of analyses of water during low flow show that concen-
trations of the dominant ions, caleium, magnesium, and bicarbonate,
correlate generally with the mapped pattern of specific conductance.
The influence of dolomite on surface-water quality in the western and
southern parts of the basin is shown by the high concentration of mag-
nesium relative to calcium and the high dissolved-solids contents in
streams draining areas of dolomite. The greatest effect is shown in

the quality of the North Fork Bad Axe River, whose basin contains
abundant dolomite in the Prairie du Chien Group.

The Mississippi River at Winona, Minn. was sampled also during the
record flood of April 1965. The graphs for this site illustrate the usual
condition of a decrease in concentration of ions with an increase in dis-

charge.
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SPECIFIC CONDUCTANCE AND CHEMICAL QUALITY OF RIVERS
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Estimated average sediment yield,
in tons per square mile per year
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AVERAGE SEDIMENT YIELD

Sediment yields in the Trempealeau-Black River basin range from
among the lowest to the highest in Wisconsin. Average annual yields
are estimated to range from about 10 to more than 400 tons per square
mile (Hindall and Flint, 1970). A “tolerable” yield of 500 tons per
square mile per year has been suggested for drainage basins of 100
square miles in the Upper Mississippi River Basin (U.S. Corps of Engi-
neers, 1970c). Soil type and parent material, land cover, land use, and
topography greatly influence sediment-yield characteristics. Natural
and artificial stream controls also affect sediment yields. The lowest
sediment yields are in the northern part of the basin where heavy forest
cover, low relief, and many wetlands predominate. The highest yields
are in the southern part of the basin where slopes are steep, uplands
are cleared for agriculture, and silty soils and loess deposits provide
conditions that lead to erosion.

Base from U.S. Geological Survey
1:500 000, 1968
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