














WATER USE, BY CATEGORY AND BY COUNTY 

Availability and Description of Data 

Most of the data presented in this report were collected and computerized by the 
Minnesota Department of Natural Resources (MDNR). The data are maintained on the 
U.S. Geological Survey (USGS) minicomputer in the Minnesota Water-Use Data System 
(MWUDS), cooperatively developed by the MDNR and the USGS. Many water-
resources planners and policy makers in Minnesota are aware of MWUDS and make 
frequent use of it. The MWUDS has the capability to divide the water-use categories 
shown here into about 50 subcategories (Trotta, in press). The availability of this water-
use information is made known through published reports presentations at committee 
meetings and conferences. Details on individual water-use categories in Minnesota are 
given by Young and Woods (1987), Woodward (1985), and Trotta (1989). Highlights 
are also given with each category map below. The water-use data available in each state 
have been combined and entered into several national reports on water use in the United 
States (Solley and others, 1988; L.C. Trotta, written commun., 1989). Specific figures on 
water-use in Minnesota are available from MDNR upon request. 

Agriculture 
63 million gallons per day 

Non-irrigation agriculture includes 
withdrawals for livestock, fish farms, and 
other farm purposes. Of the total with­
drawn, 53 Mgal/d was from ground water, 
and 10 Mgal/d was from surface water. 

Irrigation 
214 million gallons per day* 

Irrigation withdrawals are used to 
water crops, such as com, soybeans, and 
wild rice. Of the total withdrawn, 131 
Mgal/d was from ground water, 78 MgaVd 
was from surface water, and 5 Mgal/d was 
from cannery wastewater or sewage­
treatment-plant effluent. 

Mining 
273 million gallons per day 

This category includes both water used 
to extract ores and water removed from 
mines, quarries, and gravel pits to provide a 
dry working environment. Iron is the major 
ore. Minnesota led the nation in surface­
water withdrawn for mining (271 Mgal/d). 
Only 1.7 MgaVd of ground water were 
withdrawn. 
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Non-irrigation agriculture includes 
withdrawals for livestock, fish farms, and 
other farm purposes. Of the total with­
drawn, 53 Mgal/d was from ground water, 
and 10 Mgal/d was from surface water. 

Irrigation 
214 million gallons per day* 

Irrigation withdrawals are used to 
water crops, such as com, soybeans, and 
wild rice. Of the total withdrawn, 131 
Mgal/d was from ground water, 78 MgaVd 
was from surface water, and 5 MgaVd was 
from cannery wastewater or sewage­
treatment-plant effluent. 

* Arranged over entire year for comparison purposes. 
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Trends in Wate1 

Water withdrawn from the environ­
ment may be categorized as either self­
supplied or publicly supplied. The largest 
withdrawal of ground water in Minnesota is 
by public suppliers (262 MgaVd). Public 
suppliers provide water to residential, 
commercial, industrial, or thermoelectric 
users. Public suppliers are, therefore, 
conveyers, rather than users of water. 
Although total withdrawals decreased 9 
percent from 1980 to 1985, withdrawals for 
public water supply increased 8 percent in 
the same period. This increase outpaced the 
3 percent increase in Minnesota population, 
and reflects a long-term upward trend. 

Thermoelectric power production is 
the largest user of surface water. 
However, most of the water is returned to 
Minnesota's streams. Withdrawals 
for thermqelectric power decreased 14 
percent from 1980 to 1985, continuing 
a downward trend since the all-time peak 
which occurred around 1975. These 
dates coincide with the startup of our 2 
water-efficient nuclear powerplants. 



Total Water Use, 
by Category and by County 

Industrial 
231 million gallons per day 

g 
ns per day 

This category includes both water used 
act ores and water removed from 
, quarries, and gravel pits to provide a 
orking environment. Iron is the major 

innesota led the nation in surface-
withdrawn for mining (271 Mgal/d). 
1.7 MgaVd of ground water were 

Water Use, by Category 
1985 

Thermoelectric 
52.1% 

Thermoelectric 
1476 million gallons per day 

This category includes water used for 
cooling in our 32 fossil-fueled (coal and 
petroleum-based) powerplants and our 2 
nuclear powerplants, and it accounts for 
52.1 % of all water withdrawn in Minnesota. 
Of the total withdrawn, 1 MgaVd was 
ground water, 1,473 Mgal/d was surface 
water, and 2 MgaVd was delivered from 
public supplies. Over 90% was returned to 
Minnesota's streams. 

This category includes both self­
supplied industrial withdrawals (184 MgaVd 
and industrial deliveries from public 
supplies (47 Mgal/d) used in the manu­
facture of a product (for example, taconite, 
paper, or wood in north-central Minnesota) . 
Of the self-supplied withdrawals, 76 Mgal/d 
was from ground water, and 108 Mgal/d was 
from surface water. 
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49 million gallons per day 
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This category includes both self-supplJ 
commercial withdrawals (26 MgaVd) and 
commercial deliveries from public supplies 
Mgal/d). Permit reports indicate that of the 
supplied total, 24 Mgal/d was from ground , 
and 2 Mgal/d was from surface water. Mos1 
supplied systems are too small to be require· 
report withdrawals, and no estimates of this 
additional use have been made. 



Water Use, by Category 
1985 

Thermoelectric 
1476 million gallons per day 

Thermoelectric 
52.1% 

This category includes water used for 
cooling in our 32 fossil-fueled (coal and 
petroleum-based) powerplants and our 2 
nuclear powerplants, and it accounts for 
52.1 % of all water withdrawn in Minnesota. 
Of the total withdrawn, 1 MgaVd was 
ground water, 1,473 Mgal/d was surface 
water, and 2 Mgal/d was delivered from 
public supplies. Over 90% was returned to 
Minnesota's streams. 
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This category includes both self-supplk 
commercial withdrawals (26 Mgal/d) and 
commercial deliveries from public supplies ( 
Mgal/d). Permit reports indicate that of the 5 

supplied total, 24 Mgal/d was from ground VI 

and 2 Mgal/d was from surface water. Most 
supplied systems are too small to be requirec 
report withdrawals, and no estimates of this 
additional use have been made. 

Water Withdrawals 

YEARLY TOTALS OF WATER WITHDRAWN FOR PUBLIC SUPPLY 
AND THERMOELECTRIC PURPOSES IN MINNESOTA 
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Ground water 
685 Mgal/d 

24.1 o/o 

Surface water 
2153 Mgal/day 

75.9% 

Water Sources 
and Disposition 

Public supply 
473 Mgal/d 

16.7% 

Return flow 
2070 Mgal/d 

72.9% 

Self supplied 
2365 Mgal/d 

83.3% 

Consumptive 
use 

768 Mgal!d 
27.1% 

Source and disposition of total water use during 1985, in 
million gallons per day (Mgal/d) and percentage(%). 
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Data from McKichen, 1951; McKichen, 1957; 
McKichen and Kammerer, 1961; Murray, 1968; 
Murray and Reeves, 1977; Solley, Chase, and 
Mann, 1983; Solley and others, 1988. 
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Tlus category mcludes both self-

supplied industrial withdrawals (184 MgaVd 
and industrial deliveries from public 
supplies ( 4 7 Mgal/d) used in the manu­
facture of a product (for example, taconite, 
paper, or wood in north-central Minnesota). 
Of the self-supplied withdrawals, 76 Mgal/d 
was from ground water, and 108 Mgal/d was 
from surface water. 
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EXPLANATION SCALE 1: 9,050,000 
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Total Water Use, by County 

Domestic 
532 million gallon per day 

This category includes both private 
residential withdrawals (131 Mgal/d) and 
residential deliveries from public supplies 
(401 Mgal/d). Daily per capita water use 
was estimated to range from 88 gallons, for 
people on private wells, up to 175 gallons, 
for those on public supply. 

Commercial 
49 million gallons per day 

This category includes both self-supplied 
commercial withdrawals (26 Mgal/d) and 
commercial deliveries from public supplies (23 
Mgal/d). Permit reports indicate that of the self­
supplied total, 24 Mgal/d was from ground water 
and 2 Mgal/d was from surface water. Most self­
supplied systems are too small to be required to 
report withdrawals, and no estimates of this 
additional use have been made. 
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Domestic 
532 million gallon per day 

This category includes both private 
residential withdrawals (131 Mgal/d) and 
residential deliveries from public supplies 
(401 Mgal/d). Daily per capita water use 
was estimated to range from 88 gallons, for 
people on private wells, up to 17 5 gallons, 
for those on public supply. 

Commercial 
49 million gallons per day 

This category includes both self-supplied 
commercial withdrawals (26 Mgal/d) and 
commercial deliveries from public supplies (23 
Mgal/d). Permit reports indicate that of the self­
supplied total, 24 Mgal/d was from ground water 
and 2 Mgal/d was from surface water. Most self­
supplied systems are too small to be required to 
report withdrawals, and no estimates of this 
additional use have been made. 

Water Withdrawals 
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