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30°— INTRODUCTION THERMOELECTRIC POWER GENERATION
Florida is experiencing a rapid increase in population and attendant urban Most thermoelectric power-generating plants in Florida are near the coast .
growth. Population has almost doubled from 4.95 million in 1960 to 9.74 million where large quantities of saline or brackish water can be withdrawn from bays 50-100
in 1980, a 97 percent increase (University of Florida, 1980). Total daily or estuaries for cooling. Powerplants that are inland use freshwater from wells,
freshwater used during this 20-year period also has almost doubled from 3,760 lakes, or streams for cooling. During 1980, water withdrawn for thermoelectric —1 30°
to 7,310 million gallons per day (Mgal/d) for all categories of use, a 94 percent power generation totaled 15,699 Mgal/d, which included 13,840 Mgal/d saline . 100-200
increase. Population growth and increased water use in Florida are expected to water. This represents a 19-percent increase over the quantity of fresh and saline
continue. Protecting and preserving the quantity and quality of the available water withdrawn in 1975, but the total withdrawn in 1980 was 3 percent less
freshwater supply are problems associated with population growth and than 1977 which reflects the effect of recycling the cooling water. . 200-400
increasing water use. To meet long-term demand for water of good quality, data Freshwater used by the thermoelectric power-generating plants are shown
are needed on the water requirements of the State by various categories of use: in figure 6. Only 14 of the 50 electric-power generating plants in operation use
public supply, rural self-supplied (domestic and livestock), irrigation, and large amounts of freshwater for cooling. Most of the power-generating plants . Greater than 400
industrial. Periodic nents arer ry for water budget accounting and that use saline water for cooling also use a small amount of freshwater for other
may indicate trends that are needed in planning for future water demands. purposes.
Although Florida is a water-rich State, there is growing concern that in some Although thermoelectric power production is the second largest user of
areas the available ground-water and surface-water sources may be exceeded freshwater, it accounts for only 1.5 percent of the total water consumed in the
during dry periods. To alleviate this concern, several industries are now State (fig. 1).
recycling their water to reduce the amount of freshwater withdrawn from the
source to produce their product. This has resulted in a reduction of 278 Mgal/d, SELECTED REFERENCES
£ or 26 percent from the reported 1,059 Mgal/d used in 1970. Several thermoelec- : i i :
297~ tric power generating plants in the State, which have had to produce more Leach, Sﬁ;pl 957681;5 ;«;s'hwaber use in Florida, 1975: Florida Bureau of Geology,
z}eét;‘;ﬁi); Ezrm“‘:ii‘ilg;::ncrgas;;g gﬁﬁlm;iz;t};:‘;;i?gsn}?g})iltionreducfi;hiamcil'mt 1978b, Source, use, and disposition of water in Florida, 1975: U.S.
towers. e g ERONCE 0 coong Geological Survey Water-Resources Investigations 78-17, 90 p.
. Leach, Sé)., land Hlegly, H.G., 1980, Estimated water use in Florida, 1977: U.S.
eological Survey Water-Resources Investigations 79-112, 76 p. — 29°
TOTAL FRESHWATER Pride, R.W,, 1973, Estimated use of water in Florida, 1970: Florida Bu?eau of
Total freshwater used in 1980 from both surface-water and ground-water Geology Information Circular No. 83, 31 p.
sources was 7,309 Mgal/d, an increase of essentially 400 Mgal/d, or 5.7 percent University of Florida, 1981, Florida population: A summary of 1980 census
more than 1975, and almost double the freshwater used in 1960. The 1980 water results: Population Program, Bureau of Economic and Business
use for each county are given in table 1 and shown on the large map. Dade, Research, 47 p. Fi 2
Escambia, Lee, Palm Beach, and Polk Counties, the five largest water-use 1gure G—Therrno'electrlc POWer.
counties, each used an average of more than 400 Mgal/d for all uses; Liberty generation (freshwater). Figure 5—Irrigation
County, the smallest use county, used on the average of less than 1 Mgal/d. (self-supplied).
The source, use, and disposition of freshwater used in Florida in 1980 is
shown in figure 1. This figure shows the percentage and amount for each
category of use as water moves from source through use to disposition. As an
example, 51.4 percent of the total water use in Florida is from ground water, 41.9 DEPARTMENT OF NATURAL RESOURCES
percent of the ground water used is for irrigation, 52.5 percent of irrigation BUREAU O
water is ground water, and use of water for irrigation represents 41 percent of F GEOLOGY
28°}— total use of water in 1980. About 49 percent of water used for irrigation is
relt):urned to the system or lost in conveyance, leaving 51 percent as consumed. This public document was promulgated at a total cost of $739.00
About half the surface water used is for thermoelectric power generation and : e
fresh surface water constitutes 97 percent of freshwater used for thermoelectric ;) 1 a %er COPY cost of $.29 for the purpose of disseminating hydro-
power generation. The source for irrigation is about equally divided between ogic data.
surface and ground water; and ground water is the major source of water for ey 28
public, rural, and industrial supplies.
PUBLIC SUPPLIES
Information on the total freshwater pumped for public supplies was
obtained from 532 county, municipal, and private utility systems. The total _ ; . : . [
freshwater use for public supplies in each of Florida’s 67 counties is shown in R wa[tlggsu{:et: ?ﬁ:ﬁc;nui?;mruaslé :xsésal?/ec:;ﬁﬁ:d ”t::llla::eiglons i
figure 2. Major use is in the seven most populous counties—Broward, Dade, [Amounts less than 5,000 gallons per day are reported as zero.] : .
Duval, Hillsborough, Orange, Palm Beach, and Pinellas—which total 68 : ' Figure 4—Industrial
percent (931 Mgal/d) of the State’s total freshwater use of 1,361 Mgal/d for public Conn P“blllc Rl Industrial o Thermoelectric Total (self-supplied freshwater).
supply. The per capita use of water in Florida for 1980 was 175 gallons per day for i s;};ghy f;;; M Int}iasﬁon Bowes generation Ttal s
the 7.79 million people served by public supplier. This per capita use is up N T RTIRT F"is}‘ Saline Fresh Saline Fresh Saline LLllg
slightly from the 168 Mgal/d reported in 1975 and the 171 Mgal/d reported in Bl 060|236 o.gg . 1?'32 L4 = 4g~°g & 49.00
1977. If, as expected, the trend in population and demand for public supply Bay 39.50 1.59 1.48 e 0.64 — 4035 43'31 403.50 442??
continue at the same rates as in the past 10 years, the public supply systems will Bradford 1.05 2.91 477 = 0.06 0.02 — 8.81 . 8.81
27°— need to withdraw about 48 Mgal/d of additional freshwater each year for an Brevard 2877 470| 0.24 = 165.76 025 14095| 19972 1,409.50| 1,609.22
estimated total of 1,840 Mgal/d by 1990. g:;hward 183.22 g.:;g ;.19 = 43.59 0.16 |  1,103.0 235.66| 1,103.00 | 1,338.66
oun | q 72 S 1.66 = . 3.46 — 3.46
Charlotte 4.93 1.24 0.00 — 24.9 = L _
RURAL SELF-SUPPLIED Citrus 091 584| 055 = 443 057| 1,897.0 ﬁ:éﬁ 1,897.00| 1 9331(1)2
Rural (self-supplied) freshwater use of 310 Mgal/d includes 251 Mgal/d Clay 1.83 9.94 3.20 - 1.10 — — 16.07 - 16.07 Lake —] 27°
pumped for domestic use and 59 Mgal/d pumped for livestock. The source for &:g::b 1230 2.56| 233 = 86.95 - — 111.14 — 111.14
rural domestic use is almost 100 percent ground water, whereas the amount oy B 306'21 4811 027 — 0.93 = = 8.02 = 8.02 Okeechobee
pumped for livestock is about 34 percent surface water and 66 percent ground De Soto 0:7(1; lg.fg 13;3 N gg'gi [ She 243333 SR S
water. The rural use is about 4 percent of the total freshwater withdrawn for all Dixie 0.55 0.51 0.43 = 029 i _ 178 - 31"772
uses in the State. Duval 59.56| 21.65| 64.29 = 0.37 493 12250 15080 1,225.00| 1375.80
Withdrawals for rural use are shown by counties in figure 3. The rural Escambia 3046 4.15| 54.98 0.24 2.30 335.60 | =L 42749  024| 42773
self-supplied population of 1.95 million represents 20 percent of Florida’s | Flagler 0.77| 056 0.00 = 4.07 — — 5.40 = 5.40
population. The per capita rural water use (including livestock) is 159 Mgal/d, as Franklin 1.00 0.29 0.01 - 0.00 = = 1.30 130
! 5 Gadsden 2.24 3.12 1.84 - 6.29 = - 13.49 = 13.49
compared with 174 Mgal/d for public supply systems. Cilehrist 0.36 1.08 0.06 . 120 = o7
Seven counties withdraw more than 10 Mgal/d for rural use. The four Glades 021] 128] 000 = 12422 — = 25T - 22'70
counties withdrawing the largest amounts for rural use are: Duval 21.65 Mgal/d, Gulf 097 057| 3394 13.00 0.00 = = 35.48 13.00 142 'Zsls
Dade 18.55 Mgal/d, Polk 16.00 Mgal/d, and Orange 15.34 Mgal/d. Of the 11 Hamilton 068 080 6994 0.70 =L = 72.12 - 72.12 Fi 3_Rural (self lied)
counties that reported rural use of less than 1 Mgal/d, only Monroe was reported g::ger; ;.3(7) ggg g;g — 38.91 = = 43.55 _ 4355 1gure o—hural (seli-supplied).
as zero, or less than 5,000 gallons per day. Most of the people in Monroe Count; : . - - 243.53 . — 248.26 — 248.26 . :
live along the Florida Keys where there is little or no freshwater and mos}t, Sl L14| 492) 31.60 = 3,97, = 41.63 = 41.63 Figure 2—Public supply.
26°[—  households are furnished water from public suppli Pigiands Sioo |1 000 000 o 8156 18.71 — 178.47 = 178.47
. < o pu pplies. gxlllsborough 84.70| 10.22| 26.77  38.39 72.88 277| 21803 | 197.34| 221869 2416.03
olmes 0.64 1.84 0.06 — 0.26 = . [ L
INDUSTRIAL Indian River 6.21 4.47 1.07 0.83 278.28 4.30 54.6 292422 55.43 343:32
The total quantity of self-supplied water used by industries in 1980 was 839 i:&‘;",‘;f‘,, ?,:ig ?:gg 3:8; _ lé";g 118.00 o 133'22 - 13353 WATER USE IN FLORIDA 1980
Mgal/d, which includes 57 Mgal/d of saline water. Unlike the increases of earlier Lafayette 0.12 1.38 0.00 — 107 = — 2.57 = 22? SOURCE DISPOSITION —126°
years, recent total water withdrawn by industries has decreased from a total use Lake 11.39| 646 11.18 — 72.12 - — 10115 = 101.15 : — use
of 1,059 Mgal/d in 1970, from 1,003 Mgal/d in 1975, and from 996 Mgal/d in 1977. Lee 29.84| 631  4.09 — 46.42 |  487.56 = 574.22 = 574.22 surrace  [IFR[1% PUBLIC v CONSUMPTIVE
This decrease has been the direct result of many industrial plants recycling Leon 17.20)  361| 11.26 — 2.35 4.20 — 38.62 = 38.62 VATER B SURRLSE usE
water; where the only water they use from the source is make-up water. Ilfgr:y éig g-gg 8§§ — 2.10 — = 5.62 - 5.62 ', .
In several counties, as shown in figure 4, large amounts of self-supplied Mo 006 155 0. = 0.00 = = 0.76 — 0.76 . 36 Mgal7d. Ty
freshwater were used by industries. Eight counties reported a total of 211 Mgal/d Mana i ] i _ Lot g - 3.60 - 3.60 - A
_ L an: tee 20.86 5.38 0.19 65.60 3.60 — 95.63 — 95.63 A 65% 32.8%
used for pulp and paper processing; 14 counties reported a total of 195 Mgal/d Marion 6.78 9.11 1.57 — 19.47 — = 36.93 — 36.93 woen b SURAL - 13%
used for chemical products; 3 counties reported a total of 194 Mgal/d for Martin 6.15 6.38 0.12 - 138.93 40.30 = 191.88 — 191.88 551 . qai7a. | S05% “2% PR
phosphate mining; 24 counties reported a total of 54 Mgal/d for citrus and food Monroe 3.76 0.00 0.00 — 0.49 0.20 79.0 4.45 79.00 83.45 . 310 M. gal./d.
processing; 10 counties reported a total of 53 Mgal/d for lime rock mining. The g::;“ 12;: ;;g 52'18 2.00 029 39.00 = A08 46 200  110.46 INDUSTRIAL R
remaining 132 Mgal/d was pumped for air conditioning, and a variety of uses by Okcechibor Tes5|8 ook 0:‘152 = Bg:ig = = g}gg i g}.gg . Sl =
small industries scattered around the State. ?:;ix; 62“1;; 1223 13:4 _ 9347 22.60 216.06 - $16106 35 M. gal/d.
] i .70 . =
IRRIGATION ll:alm Beach | 123.81| 1182 267  3.02 efgigg éigg 547.1 72;?3 550.12 1,33:1232
25°— Water pumped for irrigation, the largest use of freshwater in the State, was P::;u 1;;':2 ;;; 1(5).:3 — Zg'gz g'ﬁ l’ggg‘g 155'79 1,339.00, 1,394.79 j riaSATIoN
2,997 Mgal/d in 1980. There were approximately 2,041,000 acres irrigated in Polk 3554| 16.00| 208.71 — 54.70 295.40 il siggg 800'_00 g}g'gg cifie
1980, an increase of about 200,000 acres from 1975. The amount of water used for Putnam 2.86 530 40.23 — 36.30 0.33 — 85.02 — 85.02 WATER
irrigation in 1980 was an increase of 898 Mgal/d, 129 Mgal/d, and 124 Mgal/d St. Johns 2.98 491 0.01 - 29.55 j - 37.45 . 37.45 T e | RETURNED
more than 1970, 1975, and 1977, respectively. The amounts of freshwater %nl‘“c‘e 9.69| 392 205 — 231.28 1.40 586.6 | 248.34|  586.60| 834.94 41.0% . o
pumped for irrigation by counties are shown in figure 5. Figure 1 shows that S ta f:“ 1322 (1)32 13,52 = 0.51 = = 26.04 = 26.04 2997 M. qal/d. | 44 —] 25°
irrigation accounts for 41 percent of the total freshwater pumped. Even though Sarninite 1398| 1313 g‘ég . ggﬁg = = gg'gg _ i “WAtER 300% 7
about 48 percent of the water used for irrigation is returned to the system for Sumter 1.02 257 1.14 - 16.67 N _ 21.40 _ g?'ig J
reuse, consumptive use from irrigation, 1,468 Mgal/d, is the largest consumptive Suwannee 1.06 2.74 0.70 — 8.40 172.81 - 185:71 — 185.71 . == 74
use. Included in the quantity of water consumed by irrigation is that part of the Taylor 1.49 1.09| 51.05 — 0.03 o a 53.66 oy 53.66 . THERNO= 4
conveyance loss made up of evapotranspiration—estimated at half the total loss Union 057| 061] 0.00 — 0.12 = — 1.30 - 1.30 . ELECTRIC _66.1% _
or 18 Mgal/d. The remainder of the conveyance loss is returned to the ground Volusia 26,57\ 625|033 = 23.32| 15465 152 21112 15.20)  226.32 3 e65% 3% A8BIMIgaL z
; Wakulla 056 074 081 — 0.00 86.76 = 88.87 s B e . 3% -
water reservoir for reuse by seepage from the canals. Walton 1e2|  101| o7 - olis 4l i 88.87 3758 M. gal/a. ; 25.5%
Despite the general year-to-year increase in acreage irrigated and the trend i 0.92 1.03 0.04 e 0.00 - o 199 = 1%.33 3.5 % 1859 M. gol./d.
to more sophisticated irrigation practices, the amount of water used annually Total 1,361.28| 310.35| 781.33  57.48| 2,997.43| 21,858.70] *13.839.8 | 27.309.09| ?13.897 28] 221.206.37 e
for irrigation bears a close inverse relation to the amount of rainfall received 'Data not available, estimated from 1977 report. : I .
during the growing season; thus, during wet years irrigation use of water is *Total includes estimated amount for Dade County. Figure 1—Source, use, and disposition of 7,309 million gallons per day of freshwater and percentage and H":—zu":“_“ MILES
small and v1lce versa in dry years. ’ ’ ’ , amount for each category of use in Florida, 1980.
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