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INTRODUCTION

The consumptive use of water, a fraction of the total water withdrawn, is
defined in this report as water that is no longer readily available for reuse.
Examples of consumptive use are evaporation and plant transpiration of
irrigation water, evaporation of water used for cooling by industries, water
tied up in plant and animal tissues, or water incorporated into a product. In
this report, the only consumptive use considered is that affected by man’s
use on the water environment. Much of the water withdrawn by man is con-
sidered reusable even though its chemical, biological, or physical character
may have deteriorated through use. Water discharged into saltwater bodies
after being used, largely from sewage treatment plants in coastal
metropolitan areas and coastal thermoelectric power generating plants, is
not recoverable from a practical standpoint and is not classified as con-
sumed. Natural consumptive processes, such as evaporation from water and
nonirrigated soil surfaces and transpiration by nonirrigated plants, are not
considered in this report as consumptive use.

In Florida, an average of 7,309 million gallons per day (Mgal/d) of fresh-
water was withdrawn for all uses in 1980. Of this amount, 66 percent (4,831
Mgal/d) was returned for reuse and 2,478 Mgal/d, or about one third, of the
water was consumed. The total consumptive use by counties is shown in the
large map and in table 1. Also shown in the table is the consumptive use by
county for public supply, rural (self-supplied), industrial (self-supplied),
irrigation, and thermoelectric power generating plants. The map shows that
central, south, and northeast Florida have a high rate of consumptive use
because of withdrawals for irrigation in the central and southern parts of
the State, and pulp and paper processing in the northeast. The bar graph in
figure 1 compares water withdrawn and water consumed by five categories
of use. Each category is discussed below.

PUBLIC SUPPLY

Public supply refers to water used for all purposes that is furnished by
public and private utility systems to customers who do not supply their
own water. The amount of public supply water consumed is the difference
between water withdrawn from the source and the effluent discharged from
sewage treatment plants. The consumptive use derived is correct if there are
no leaks into or out of the sewer, no self-supplied industries that discharge
water to the sewers, and no extensive use of septic tanks or other onsite
disposal systems in areas served by the public supply. Where these con-
ditions are known to exist, adjustments have been made. Of the 1,361
Mgal/d of freshwater withdrawn for public supply, 24 percent (329 Mgal/d)
is consumed. Because population and the amount of water needed from
public supply have a direct correlation, the amount consumed is greatest
in areas of dense population (fig. 2). Broward, Dade, and Palm Beach Coun-
ties, three of the most populous counties, had a total consumptive use of
122 Mgal/d, or more than 37 percent of the State’s total. The 38 least
populous counties each had less than 1 Mgal/d in consumptive use for a
total public supply consumptive use of 11.8 Mgal/d, or less than 4 percent of
the State’s total.

RURAL SELF-SUPPLIED

Rural self-supplied refers to water used for domestic and livestock pur-
poses. The entire population in each county that is not supplied water by a
public-supply system is considered to be rural self-supplied. Rural domestic
use was computed by multiplying the total number of people in each county
not served by a public supply system by the per capita use amount that was
estimated from areas where records were kept. Consumptive use was
estimated as 20 percent of the amount withdrawn. The total amount of
water used by livestock was estimated on the number and type of animals
and the amount of water used by each type. All water used by livestock is
considered to be consumed. The total consumptive use for rural domestic
use and livestock use was 42.5 Mgal/d and 59.5 Mgal/d, respectively, for a
total of 102 Mgal/d. Rural water use was least in the State with only 4 per-
cent of the total water use in the five water-use categories. Rural consump-
tive use exceeded the amount consumed by all the thermoelectric power
generating plants by more than three times and was nearly a third that con-
sumed by public supply. Rural consumptive use for domestic and livestock
use is shown in figure 3.

INDUSTRIAL SELF-SUPPLIED

The consumptive use of freshwater by 451 self-supplied industries was
estimated to be 467 Mgal/d, or 60 percent of the total water they withdrew.
The consumptive freshwater use was compiled by using data collected from
industries that keep records of withdrawals and returns. Consumptive use
figures for these industries were used to estimate the consumptive use of
comparable industries. The estimated amount of water consumed by in-
dustries in each county is shown in figure 4. Reuse of industrial water has
increased the consumptive use rate from 27 percent in 1975 to 32 percent in
1977 and to 60 percent in 1980, even though the total industrial water use
declined form 1,003 Mgal/d in 1970 to 996 Mgal/d in 1977 and to 839
Mgal/d in 1980. The two industries that consume the greatest amounts of
water are pulp and paper processing in the five northern counties of Duval,
Escambia, Gulf, Nassau, and Putnam with 185 Mgal/d, and phosphate
mining in Hamilton, Hillsborough, and Polk Counties with 202 Mgal/d.
Seven counties either had no industries in the county, or industries that,
cumulatively, had a total consumptive use of less than 5,000 gallons per
day.

IRRIGATION

In 1980, the greatest use of freshwater was for irrigation—2,997 Mgal/d
or 41 percent of total water use. With a reported consumptive use of 1,547
Mgal/d, including an estimated 18 Mgal/d for conveyance loss, irrigation
represented 62 percent of the consumptive use from all uses statewide. The
consumptive use figures for irrigation were generally computed by
multiplying the amount of water applied by a consumptive use coefficient
that ranged from 0.10 to 1.00 but generally was between 0.30 and 0.90 (the
State average was 0.50). Some factors that affect the relative amounts of
water consumed and water that is returned for reuse are the types of soil,
crops, irrigation system, and frequency and amount for each application,
along with temperature, wind, and humidity. Ten counties reported con-
sumptive use greater than 50 Mgal/d (fig. 5); their combined consumptive
use of 1,083 Mgal/d was 71 percent of the total. Palm Beach County by far
exceeded the consumptive use of all other counties with 420 Mgal/d.
Nineteen counties had consumptive use rates of less than 1 Mgal/d and five
had consumptive use of less than 5,000 gallons per day.

THERMOELECTRIC POWER GENERATION

In 1980, thermoelectric power generation plants reported withdrawals of
1,859 Mgal/d of freshwater. Most of the water was used for cooling and
only a small percentage was consumed. The consumptive use of freshwater
was 32.8 Mgal/d. Although freshwater withdrawn by power generating
plants was the second highest use category in the State, the consumptive
use was the lowest of the five categories (fig.1). The quantity of water con-
sumed or evaporated by cooling systems of thermoelectric power generating
plants is directly related to the quantity of electric power generated.
However, the relation between the two varies seasonally with meteorological
conditions and also with the type of powerplant and type of cooling system
used. In this report, no attempt was made to distinguish between quantities
of electrical power generated by different combinations of thermoelectric
powerplants (coal, oil, or atomic) and consumptive use of water by cooling
systems. Consequently, consumptive use of cooling water was estimated for
most plants using an average annual consumptive use rate of 0.0015
Mgal/d per million kilowatt-hours, or about 1,000 gallons per kilowatt-
hour. The consumptive use rates for 23 counties that have thermoelectric
plants using freshwater are shown in figure 6. A reduction in total produc-
tion of power resulting from conservation practices has reduced the amount
of water withdrawn and consumed by 2.5 and 19.6 percent, respectively,
between 1977 and 1980 despite a population increase of 12 percent.

TRENDS AND SIGNIFICANCE

Axiomatically, the consumptive use of water increases as total with-
drawals increase. Use of water in Florida has increased significantly, from
7,000 Mgal/d in 1960 to 21,200 Mgal/d in 1980, as population increased
from 5.0 to 9.7 million (fig. 7). The overall use of water from 1960 to 1980 in-
creased at a greater rate than the increase in population, 3.0 times versus
2.0 times. However, the use of freshwater in that interval increased only 1.9
times, from 3,800 to 7,300 Mgal/d. The increase in consumptive use which
accompanies the large increase in water use is important because although
consumptive use increased by only a factor of 1.8, from 1,200 to 2,200
Mgal/d, the increase is a significant loss of water from the area.

The rate of increased use of water noticeably slowed from 1977 to 1980 as
shown in figure 7. Of particular interest is the relatively slow rate of in-
creased use of freshwater, only about 400 Mgal/d, from 1965 to 1980. This
was brought about, in part, because of public awareness to conserve fresh-
water, which increased the efficiency of freshwater use, and by the sub-
stitution of saline water where feasible, such as for thermoelectric power
generation.

The somewhat even rate of consumptive use, particularly since 1975, is of
interest because consumptive use is a prime measure of the effect of water
use upon the water budget. An increase in consumptive use of water caused
by man, over evaporation and transpiration that occur naturally, result in a
decrease in available water. For example, total evaporation and tran-
spiration from natural vegetation and water surfaces in Florida ranges from
approximately 30 to 40 inches. Substitution of irrigated agriculture in
Florida for natural vegetation tends to increase evaporation and tran-
spiration from the area because more water is available to evaporate during
dry periods from irrigated lands. Thus, the difference in consumptive use
between native vegetation and cropland in Florida is the factor that deter-
mines the long-term trend in water supplies.
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Figure 1.—Comparison of freshwater withdrawn
and freshwater consumed in Florida,
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1.96 0.83 16.00 0.90 23.35
131 .30 1.82 .00 3.43
.33 1.18 .58 .00 15.67
1.24 1.54 .06 .00 2.94
1.22 .24 53.30 1.60 62.65
1.35 .25 14.60 .10 52.71
17 12 1.50 .00 2.47
.50 .00 9.50 .00 12.97
1.64 .56 3.33 .40 6.19
4.00 3.10 110 .00 8.20
.69 .09 26.97 .00 31.58
1.70 .15 91 .00 3.11
2.37 .70 46.79 .60 111.69
1.19 52 23.01 .00 24.86
.23 .14 .28 .00 .96
5.86 61.47 .38 2.90 89.05
1.00 17.02 2.07 7.00 43.35
17 .00 3.06 .00 3.40
.06 .01 .00 .00 .19
90 .60 5.66 .00 8.45
.66 .02 1.19 .00 2.13
61 .00 97.87 .00 98.52
.16 712 .00 .00 7.47
.34 10.69 .68 .00 11.92
1.58 22 26.85 .00 29.14
1.83 .06 119.23 .00 121.51
1.78 13.60 3.09 .00 18.81
3.60 .26 51.19 2.60 61.10
5.35 21.33 51.75 2.70 95.40
.82 .06 .24 .00 1.45
.90 1.02 113.66 .10 116.92
91 .34 10.31 .00 12.24
.56 .04 .67 .00 1.39
111 .00 1.06 .00 2.20
1.94 4.37 18.03 .00 24.38
1.34 .00 18.12 .40 25.82
.93 .24 2.11 3.00 11.09
1.14 .10 2.08 .00 3.7
.09 .16 .00 .00 27
18 .03 1.05 .00 2.14
3.41 .19 6.56 .00 22.68
3.24 1.57 14.60 .00 19.69
1.58 .01 43.46 .00 46.29
.00 .00 .19 .20 1.23
3.72 59.08 .39 1.80 65.72
.86 1.92 11 .00 6.93
5.91 .18 17.94 .00 24.65
2.38 7.78 57.88 .00 81.92
2.19 .14 4.04 .10 7.31
2.61 .60 420.00 .50 448.22
3.05 15.83 12.44 .20 36.29
1.07 .89 2.76 .10 27.23
4.92 169.75 52.51 3.80 248.85
1.16 40.23 8.40 .10 50.46
119 .01 29.55 .00 33.48
1.74 .27 65.71 1.00 70.65
.31 14.68 NE] .00 17.47
.75 .10 17.27 .00 26.04
1.74 2.34 16.96 .00 23.83
1.05 1.14 12.76 .00 15.61
1.49 14 8.24 1.70 12.02
42 14 .03 .00 1.41
.23 .00 11 .00 .50
1.88 .31 17.44 1.00 25.94
.19 .31 .00 .00 .60
.28 .33 8.25 .00 9.07
.27 .03 .00 .00 .43
101.96 467.13 1,647.15 32.80 2,478.16
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Figure 7.—Trends in water withdrawn and consumed,

1960-80.
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Figure 2.—Consumptive use from
public supply.

Figure 3.—Consumptive use from
rural self-supplied.

Figure 4.—Consumptive use from
industrial self-supplied.

Figure 5.—Consumptive use from
irrigation, including

Figure 6.—Consumptive use from

thermoelectric power
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