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Introduction

DNR water appropriations permits are required for all

users withdrawing more than ten thousand gallons of

water per day or one million gallons per year.

Appropriations lower than these thresholds, such as

for rural domestic use, do not require a permit from

the DNR and therefore are not included in this chapter.

As a condition of each permit, the holder must report

the volume of water withdrawn for the previous year

within an accuracy of 10%. The data collected is used

for many purposes, such as documenting water

conflicts, understanding the hydrology of aquifers

from which water is withdrawn and evaluating

existing water supplies by monitoring use and the

impact of that use. The data are reported on a calendar

year basis. This chapter summarizes the reported

water use data for calendar years 1998 and 1999.

M A J O R  W A T E R  U S E  C A T E G O R I E S

THERMOELECTRIC POWER GENERATION - water used to cool power generating plants. This is
historically the largest volume use and relies almost entirely on surface water sources. Thermoelectric
power generation is primarily a nonconsumptive* use in that most of the water withdrawn is returned to
its source.

PUBLIC WATER SUPPLY - water distributed by community suppliers for domestic, commercial,
industrial and public users. This category relies on both surface water and ground water sources.

INDUSTRIAL PROCESSING - water used in mining activities, paper mill operations, food processing,
etc. Three-fourths or more of withdrawals are from surface water sources. Consumptive use varies
depending on the type of industrial process.

IRRIGATION - water withdrawn from both surface water and ground water sources for major crop and
noncrop uses. Nearly all irrigation is considered to be consumptive use.

OTHER - large volumes of water withdrawn for activities including air conditioning, construction dewater-
ing, water level maintenance and pollution confinement.

*Consumptive use is defined as water that is withdrawn from its source and is not directly returned to the

source (M.S. 103G.005, Subd.8). Under this definition, all ground water withdrawals are consumptive

unless the water is returned to the same aquifer. Surface water withdrawals are considered consumptive if

the water is not directly returned to the source so that it is available for immediate further use.

Water Use 59
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Statewide Water Use Comparison
         for 1998 and 1999

Total water use for calendar years 1998 and 1999

remained relatively stable. However, the totals for these

two years average about 10% higher than the previous

two-year period. The reported water use in 1999 was

nearly 1300 billion gallons (BG), up from 1281 BG in

1998. Figure 1 is a comparison of the two years

showing use by major category and the volume and

percent change between the years. The largest increase

in use was for power generation which changed by 27

BG or 3%. The largest decrease in use was for

irrigation which changed by 5 BG or 4%.

Figure 2 graphically shows the changes in use patterns

for four main use categories (excluding power

generation) from 1986 to 1999. Note the low irrigation

use in 1986 and 1993, the peak of irrigation use in

1988 and the overall increase in industrial processing

use since 1986. The pattern seen in irrigation reflects

low use in times of high precipitation and high use in

times of drought. The changes in industrial processing

appear to be due to local economic factors.

Figure 1 Water Use Comparison by
Major Category: 1998 & 1999

(Billions of Gallons)

Water Use by
Major Category: 1986 to 1999

(Billions of Gallons)
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A comparison of surface water versus ground water

use for 1999 (Figure 3) shows that the majority of

appropriations are from surface water sources. In 1999,

83% of withdrawals in Minnesota were from surface

water sources, which compares closely with the

national average of 80% (USGS data). However, if the

non-consumptive use for most power generation is

removed, use of ground water and surface water are

more even (non-consumptive means water that is

immediately returned to its source after use). 60 to 65

percent of water use in Minnesota is for power plant

cooling, a relatively non-consumptive use.

Surface water use increased slightly from 1998 to

1999, primarily due to increased appropriation for

power generation and uses described in “other uses”.

Ground water use decreased slightly from 1998 to

1999 primarily due to decreased demand for irrigation

and public supply.

Figure 2
Minnesota Water Use

(excluding Power Generation)
(Billions of Gallons)
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Power Generation

Power generation (nuclear power cooling and steam

power cooling) was the primary use in 8 of the 11

counties reporting the highest totals in 1999 (Figure 4).

Power generation accounted for 62% of all use in

Minnesota for the year. The combination of power

generation use for 1998 and 1999 is 13% more than the

combination during the 1996-1997 period. Power

generation in Goodhue and Wright Counties accounted

for 27% of all reported use in 1999, largely due to

nuclear power plant cooling. Surface water sources

supply nearly all of the water used for power

generation. Most of the water is for cooling purposes

and is returned to the surface water source after use.

Public Water Supply

Water use for public supply remained fairly constant

from 1989 to 1999 (Figure 2), dipping slightly in 1990

and 1993. Reported use for 1998 and 1999 was 192

BG and 184 BG respectively. Public supply has

slowly increased from 1990 to 1998 due to population

increases and industrial demands. 1998 use

approached the high level associated with the spike in

1988 due to drought conditions. 68% of public water

supply in Minnesota comes from ground water

sources, compared to 39% nationally (USGS data,

1986-1990).

Figure 3

Comparison of Surface and Ground Water Use by Category - 1999
Billions of Gallons (% of category)
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Local water conservation programs that implement

measures to improve water use efficiencies and pro-

mote the wise use of water can help communities

reduce the need for expensive new municipal wells and

water/wastewater treatment plants. Public water

suppliers that serve more than 1,000 people are re-

quired to develop water emergency and conservation

Figure 4

plans and also to implement demand management

measures before requesting approval for new municipal

wells. These efforts can help water customers and

communities save money while helping to protect

Minnesota’s valuable water resources for future domes-

tic and economic uses.

Appropriations by the Counties
with the Greatest Use in CY 1999
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Irrigation

Water use for irrigation has dropped considerably since

the peak usage of 103 BG in 1988. Yearly variation in

the amount and distribution of rainfall greatly affects

the demand for irrigation water. The combined irriga-

tion use for 1998-99 was 8% higher compared to the

previous two-year period.

Irrigation accounts for only a small amount (6%) of

total water use in Minnesota. However, this use is

significant because it is almost entirely consumptive

and the majority is from ground water sources (80%).

The timing of irrigation can be significant when

evaluating regional water supplies and the potential for

well interferences. Nearly all major crop irrigation use

is compacted into the five-month period from May to

September of each year (Figure 5).

Otter Tail and Sherburne Counties reported the highest

amounts for irrigation in 1999, using 8.4 BG and 7.1

BG respectively. Roseau and Mahnomen were the only

counties that reported no use for irrigation in 1999.

Carlton, Lake and Traverse Counties reported less than

4 million gallons used for irrigation in 1999.

Industrial Processing

Industrial processing use decreased 2% from 1998 to

1999. However, the combination of industrial process-

ing use for 1998 and 1999 is 10% more than the 1996-

1997 period. Mine processing accounted for 65% of the

reported industrial process total, while pulp and paper

processing and agricultural processing accounted for

17% and 6% respectively.

Water Use64
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Other Uses

Other uses include air conditioning, water level mainte-

nance, fisheries, temporary construction dewatering,

pollution confinement and other specialty uses that

represent about 5% of Minnesota’s total.

Once-Through Systems

In 1988, approximately 100 active appropriation

permits existed for office buildings and other types of

structures that used ground water for heating and air-

conditioning purposes. These “once-through systems”

pump water through heating, ventilation or air

conditioning systems, then discharge the water without

recirculating or reusing it for another purpose. This is

not the best or most efficient use of Minnesota’s high

quality ground water resources.

Once-through systems reached a peak use of 11 BG in

1989 and accounted for approximately 19% of the total

ground water use in the Twin Cities Metropolitan Area.

1990 legislation requires once-through systems to be

phased out at the end of the design life of the

equipment, but no later than the year 2010. Through the

conversion of once-through systems to water efficient

alternatives, ground water withdrawals for this purpose

have dropped from 11 BG to just over 4 BG per year by

the end of 1999 (Figure 6).

Summary

Total water use from 1998 to 1999 remained relatively

constant, increasing by about 1% overall. Power

generation continues to account for the majority of use

totaling 812 BG of the 1300 BG reported for 1999

(63%). Surface water accounts for 82% of all

appropriations.

Water Use 65
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Reported Water Use by County

1998 - 1999 (Millions of Gallons)

Reported Water Use
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Reported Water Use by County

1998 - 1999 (Millions of Gallons)

Reported Water Use
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This document is also available on

our web site at www.dnr.state.mn.us/waters
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