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IRRIGATION

Although rainfall is plentiful in the basin, irrigation allows timely
application of moisture for optimum crop production. Water is applied
through sprinkler systems at 5- to 14-day intervals and application per
season averages about 3 inches. The area irrigated, up to 9,000 acres
each year, varies considerably depending on weather conditions and
crop type and rotation. For example, land is used for potatoes only
once in two or three years. Potatoes comprise almost all of the
irrigated crop in the basin, but small amounts of corn, peas, beans, and
alfalfa are irrigated.

Of the approximately 9,000 acres of land with water withdrawal
In 1966
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[Pumpage and use data from Public Service Commission of Wisconsin]|

approvals, only about 2,700 acres were irrigated in 1967-68.

about 1,600 acres were irrigated with an estimated 130 million gallons

of ground water.

Acreage with high-capacity wells increased about

Water and soils are suitable for irrigation over about one-third of
the basin; however, they are not always coincident. Many soils derived
from outwash or other sandy deposits have good potential for irrigation
in the basin. The suitability of soil for irrigation depends upon the
flatness of the land, the permeability of the soil, and the depth to the
water table. The best conditions are 1) level land, which allows use
of sprinkler equipment and reduces surface runoff, 2) permeable soil,
which allows water to infiltrate, and 3) depth to the water table of 4
feet or more, which allows plant roots to remain in the zone of aeration
for good assimilation of oxygen and nutrients.

Based on topography, soil type, and depth to water, soils in the basin
are arranged in 5 irrigation suitability groups according to a classifi-
cation by F. D. Hole (written communication, 1968). Water availabil-
ity, soil fertility, and air temperature were not included in this classi-
fication. In the southwestern part of the basin ground water is avail-
able to the suitable areas from sandstone or glacial outwash, and in the
northern part of the basin most of these areas are related to outwash
sand and gravel that will yield good supplies of ground water (see
Ground-Water Availability, sheet 2). Soil fertility and air temperature

must be evaluated on a local basis.

The four major industrial users of surface water are paper products
manufacturers on the Flambeau and Chippewa Rivers.
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generation, waste transport and disposal, fish and wildlife habitat, and

recreation. Although nonwithdrawal use of water does not consume

water, the physical and chemical quality of water may be affected.
Hydroelectric power generation uses and reuses 18.8 bgd (billion

Water may be used in many ways. It may be withdrawn from its water are concentrated along the Chippewa and Red Cedar Rivers, pri- Use
. . WITHDRAWAL USE OF WATER IN 1966 natural setting or used in place. It may be used and returned to its marily in the southwestern part of the basin. This concentration is Average | Maximum
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EXPLANATION

SOIL SUITABILITY FOR IRRIGATION

Suitability Quaiifications Parent material
Soil is ‘evel and permeable; ! Silty and sandy
Good water table is more than 4 materials.
feet below land surface.
. Mixed soil types with wetlands | Sandy organic and acid
45° - Good to fair that must be drained. glacial materials.
Good only on level uplands, | Acid glacial sandy out-
Good to poor limited in extent; poor on the wash and' loess over
numerous, poorly drained clay and limestone.
depressions.
Good on level areas; poor on | Acid sandy loam glacial
b Cood 10 poor wetlands unless artificially till, gravel outwash,
drained. loess, and organic
material.
Soil permeability is low, terrain | Loess, loamy sand, acid
Poot is irregular, or water table is glacial till, sand-
Based on soil data from Hole and less than 1 foot below land stones and siltstones,
) 91° others (1968) and Hole (written surface. and organic material.
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DISTRIBUTION OF MAJOR WITHDRAWAL USE
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EXPLANATION
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Water pumpage in million
gallons per day

O

Municipal ground-water supply

O

Industrial surface-water supply

Major areas of irrigation

A
Surface-water supply for
cranberry culture

Surface-water divide

Municipal pumpage data from Public
o Service Commission of Wisconsin

gallons per day), almost 4 times the average daily streamflow from
the basin. About 675,000 megawatt-hours per year of electricity are
generated at 23 hydroelectric plants, which have about 500,000 acre-
feet of usable reservoir storage capacity. This use does not consume
water or change its quality and temperature.

Many streams in the basin are used to transport treated wastes
from municipalities and industries. Reaches of streams in areas with
high concentration of water use and waste disposal are subject locally
to pollution (see Surface-Water Quality, sheet 3).

In this basin the management of fish and wildlife habitat and
recreation are extremely important because the area derives great
economic gain from tourism. The resource “outdoors,” of which water
is a major part, draws many people into the Chippewa basin for
swimming, boating, fishing, hunting, sightseeing, water and snow
skiing, snowmobiling, camping, hiking, and picnicing. These uses
sometimes conflict with other beneficial uses, such as irrigation and
reservoir regulation for hydroelectric power generation or flood
control.

An indication of the sport fishing available in the basin is shown by
the large number of lakes and trout streams. Many of the large lakes
shown are reservoirs or “flowages” constructed to store water for, or
provide operating head for, hydroelectric power generation. These
reservoirs, managed by the power companies, provide numerous
recreational benefits. The many lakes, wetlands, and streams are
utilized extensively for recreation and serve as fish and game habitat.
Many of the streams in the basin are locally famed for canoeing and
kayaking. Numerous rapids provide whitewater experiences to
canoeists. This recreational boating is the only water transportation
in the basin.
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Hydroelectric power plant

Showing 1965 average water use,in
million gallons per day
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Large recreational lake
Showing area in square miles
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Trout stream

Surface-water divide

Data from U.S. Bureau of Power (written commun.,1967)

i and Wisconsin Department of Natural Resources
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AGENCIES HAVING ADDITIONAL INFORMATION

WATER AVAILABILITY AND SUITABILITY FOR VARIOUS USES

Pollution reported

Treatment necessary for municipal use
Hard water in lower reaches

Highly colored

Colored water in drainage lakes and
reservoirs

Very hard water

Locally high in iron

Limited areal extent
Detailed exploration necessary

SURFACE WATER GROUND WATER
Source
Sand and gravel aquifer Sandstone aquifer
Use Lower Chippewa River Flambeau and upper Chippewa Rivers Red Cedar River Jump, Yellow, and Eau Claire Rivers Eau Galle River Lakes and reservoirs
Surficial outwash and ice-contact deposits Buried deposits Sandstone Dolomite
Adequate flow Adequate flow Adequate flow Adequate flow Generally adequate flow Adequate quantity in large lakes and | Adequate for large supplies Adequate for small supplies Adequate for large supplies Generally good chemical quality
Generally good-chemical quality Generally good chemical quality Generally good chemical quality; soft | Generally good chemical quality; soft to | Generally good chemical quality reservoirs Generally good chemical quality; minimal | Generally good chemical quality; mitimal | Generally good chemical quality; minimal X
. — o water in headwaters moderately hard water Only slightly colored Generally good chemical quality treatment treatment treatment Inadeq_ua?e quantity
Municipal Treatment necessary for municipal use | Treatment necessary for municipal use Only slightly colored Very little pollution reported Very little pollution reported 5 Available to major cities in basin Only source in most of northeastern par. | —— . . Venyi Rtikad L 42 B oo, SIoeR RNRE-
and Color and temperature increases in | Colored Yery 1kl pallution vepinted Treatment necessary for municipal use - of basin Limited to southern one-third of basin western part of basin
industrial summer Local pollution reported g e Treatment necessary for municipal use Treatment necessary for municipal use Easily polluted Easily polluted Deep wells necessary for large yields

Locally high in iron

Large and generally constant flow regu-
lated by large reservoirs at Chippewa

Moderately large and generally constant
flow regulated by large reservoirs in

Moderately large and generally constant
flow regulated by reservoirs in the

Moderately small and extremely variable
flows. Very little regulation. Aver-

Large volume of storage in lakes, mainly
in the north. Twenty one reservoirs

Very small flow; flashy high flow but
constant low flow. Flood-control

Very large yields, as much as 2,000 gpm.
Wells generally 70 to 130 feet in depth

Small to moderate yields, generally not
in excess of 200 gpm. Wells generally

Large yields, as much as 1,000 gpm, from
wells generally 100-400 feet in depth.

Very small yields, generally less than
30 gpm. Restricted to southwestern

others, 1964a). Summer water tem-
perature generally above 21°C (70°F)

mer water temperature generally above
18°C (65°F)

water. Very little pollution (Schrauf-
nagel and others, 1964a). Summer
water temperature generally above
21°C (70°F)

and b). Summer water temperature
generally above 18°C (65°F)

mer water temperatures generally
above 18°C (65°F)

Q uantity. Falls and upstream. Average dis- the headwaters. Average discharge of headwaters. Average discharge at age discharge of Jump River at Sheldon, reservoir at Spring Valley and small along major rivers provide more than in extensive outwash plains. Specific less than 150 feet in depth Restripted to southe'rn third qf basin. part of basin
charge at Durand, 7,222 cfs Chippewa River at Bruce, 1,411 cfs; Menomonie, 1,193 cfs 504 cfs; Yellow River at Cadott, 273 reservoir at Eau Galle. Average dis- 500,000 acre-feet of usable storage capacity of high-capacity wells ranges Specific capacity of high-capacity wells
Flambeau River near Bruce, 1,737 cfs cfs; and Eau Claire River near Fall charge at Spring Valley, 25.9 cfs capacity generally from 15 to 60 gpm per foot ranges from 4 to 14 gpm per foot of
Creek,.542 cfs of drawdown drawdown
Moderately good quality. Soft to mod- | Generally good quality. Soft, highly | Good quality. Soft water in outwash | Gocd quality. Soft to moderately hard, | Good quality. Hard to very hard, slightly- | Good quality. Soft, clear water in seep- | Soft to moderately hard water, commonly Moderately hard to hard water, com- | Soft to very hard water, commonly high | Very hard water
erately hard, highly colored water. colored water. Local pollution reported area. Moderately hard to hard in highly colored water. Very little pol- colored water. Very little pollution age lakes. Moderately hard, colored high in iron monly high in iron in iron
Quality Pollution present (Schraufnagel and (Schraufnagel and others, 1964b). Sum- lower part of stream. Slightly colored lution (Schraufnagel and others, 1964a (Schraufnagel and others 1964a). Sum- water in drainage lakes and reservoirs

Special concerns

Damaging floods at Eau Claire, Durand,
and Chippewa Falls

Flood damages very low

Flood damages very low

Minor flooding but damages are low

Flash floods upstream from Spring Valley | Shallow lakes subject to winterkill

reservoir

Water table generally shallow. Subject
to pollution

Water table generally shallow. Gen-
erally, not subject to pollution

Water table generally 50 to 100 feet
Generally not subject to pol-

deep.
lution

Water table generally 100 to 300 feet
deep. Subject to pollution
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Locally high in iron
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2 “c;% -_% T;f § Adequate flow Adequate flow Adequate flow . - Adequate flow : Adequate flow Adequate quantity Adequate well yields Adequate well yields Adequate well yields Locally adequate well yields
: o - % 2 Y Generally good chemical quality Eeneral]y gool((i chemieal quality (I_‘:enerally goolt(i cheml.cal quality E(e)nerally goog chemical quality Eenerally gootli( chemical quality ﬁenerally goolc{l chemical quality (‘?Venerallybgood chemical quality Generally good chemical quality Generally good chemical quality Generally good quality
. = b -2 g . Q Low-cost stock watering ow-cost stock watering ow-cost stock watering w-cost stock watering ow-cost stock watering ow-cost stock watering ater table generally shallow Only source in most of northeastern part o T
Aagensy Uiy | e %'E e L o g § Deline Gm‘tmd 2| e Rural d 1 Very little pollution reported Very little pollution reported Very little pollution reported o - T T og basin b Limited to southern one-third of basin Very limited distribution, along south-
§F | use | budget | $'9 | water | ¥ Wi || B | = ural domestic | y:mited to frontage on river Limited to frontage on rivers Limited to lake frontage Limited areal distribution e Water table generally deep beneath hills western part of basin
2 =8 R E and stock Treatment necessary for domestic use Treatment necessary for domestic use Limited to frontage on river Limited to frontage on rivers Limited to frontage on river Treatment necessary for domestic use Easily DOHUtG_!d Locally high in iron Water table generally deep
= § ) E ;:3: Color and temperature increases in | Colored Treatment necessary for domestic use Treatment necessary for domestic use Treatment necessary for domestic use Colqred Locally high in iron
&} B w0 & summer Local pollution reported Easily polluted Highly colored Easily polluted Easily polluted
Pollution reported / . / Easily polluted / / J A A
University Extension—The University of Wisconsin Geological and 4 — :
Natural History Survey Adequate flow. Adequate flow‘ Adequate flow_ Adequate f10w_ Generally adeq_uate flow Adequate quantity in large lakes and | Adequate for large supplies Adequate for small supplies Adequate for large supplies Adequate quality
1815 University Avenue, Madison, Wisconsin 53706 __ x x x x X x x Adequate quality Adequate quality Adequate quality Adequate quality Adequate quality (;eservoirs ; Adequate quality Adequate quality Adequate quality Tnadequate quankity
U.SD"i Die.pz:.lrtment e i Irrigation Limited to areas near the river Limited to areas near the rivers Limited to areas near the river Limited to areas near the rivers Limited to areas near the river Adegpate quslity Limited areal extent Deep wells necessary for large yields
visio o . :
i i Limited to areas near lakes and reser- Detailed exploration necessary
i i i X X X X :
1815 University Avgnue, Mad1s9n, Wlsconm_n 537061 ,,,,,,,,,,,,, X X X X X ‘ / s / /
U.S. Department of Agriculture, Scil Conservation Service ‘ 4 4
5.0 8 i is. 53711_____ X X X X : e . - . s . 5 > e s X o SRk 5 s . p . . . -
. 460% Hammersley Road, P. O. Box 4248, Madison, Wis. 53711 Suitable for fishing, hunting and boating | Suitable for fishing, hunting, canoeing, Suitable for fishing, hunting, canoeing, | Suitable for fishing, hunting, canoeing, | Suitable for boating on reservoirs Suitable for fishing, hunting, boating,
Wisconsin Department of Natural Resources - ! e - i s s y
P. O. Box 450, Madison, Wis. 53701 _______ . __ X X X X x x X X and boating ) and boating ) ‘and boating Very little pollution reported and water skiing
U.S. Department of Defens,e, Army Corps of Engineers Pollution limits body-contact activity Many lakes and reservoirs Several lakes and reservoirs Rivers flow through much forest Easily poliuted Many campgrounds, resorts and summer .
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