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Water resources are one of Florida's most valuable assets. The State has more Three counties withdrew more than 200 Mgal/d of fresh surface water during - A‘v > ‘ 100.00 to 199.99 30
than 1,700 streams and rivers and 7,800 freshwater lakes, and is underlain 1995 -- Palm Beach County withdrew the largest amount (740 Mgal/d), followed GULF s FRANKLIN
virtually everywhere by aquifers capable of yielding significant quantities of by Hendry, and St. Lucie Counties (fig. 3 and table 1). More than 1.04 million 200.00 to 399.99
freshwater to wells (Heath and Conover, 1981). Reliance on these resources is people obtained their drinking water from surface-water supplies during 1995; . (0} i
increasing, as well as the need to protect and restore the natural environment, only 17 public-supply water systems used surface-water sources with several of
because of the State's growth in population, tourism, and agriculture. As a result, them augmenting their surface water supplies with varying amounts of ground 400.00 to 999.99
- competition for water between users has increased significantly. water. ’ :
~ Population estimates indicate that Florida's permanent resident population
was 14.15 million in 1995 (University of Florida, 1996). This represents an WATER-USE TRENDS
increase of nearly 110 percent (7.4 million) from the 1970 population of 6.8 million,
and a 9 percent increase (1.2 million) from the 1990 population of 12.9 million. Between 1970 and 1995, total water (fresh and saline) withdrawals in Florida
Nearly one-third (31 percent) of the population resides along the southeastern have increased by about 19 percent (2,886 Mgal/d) (Marella, 1995; 1999). During
coast in the most populated counties of Dade, Broward, and Palm Beach, with this period, freshwater withdrawals increased nearly 29 percent (1,603 Mgal/d),
2.0 million, 1.4 million, and 0.96 million residents respectively (fig. 1). Water and saline water withdrawals increased 13 percent (1,283 Mgal/d). Fresh
290l demands from permanent residents will increase as Floridafs population ground-water withdrawals increased 56 percent as a result of: (1) advancements
increases to a projected 16 million by the year 2000 and to more than 20 million in drilling techniques; (2) improvements in pumping capacities and efficiencies;
by the year 2020 (Smith and Nogle, 1997). In addition, an estimated 41 million and (3) increases in demand from population growth, tourism, and crop
people visited Florida during 1995 (Florida Department of Commerce, 1996). irrigation. Fresh surface-water withdrawals increased only 2 percent; increased
Increasing water demands from tourist and seasonal residents is also expected. water demands for irrigated agricultural acreage in southern Florida offset a large —29°
Water withdrawn for agricultural production accounted for nearly one-half decrease in withdrawals for power generation. Total freshwater (ground and : i N . o . .
(45 percent) of Florida's freshwater use in 1995. Of nearly 3.7 million acres in surface) withdrawals increased 134 percent for public supply, 54 percent for Flgure 2' el gronc Flaics 3- S h e e ‘ N
. . et = : : : : A water withdrawals, 1995. water withdrawals, 1995. <
agricultural production, 53 percent (1.97 million acres) were irrigated. Citrus agricultural self-supplied, and 42 percent for domestic self-supplied. However, P K i £ ¥ CITRUS
crops accounted for the largest irrigated acreage, totaling nearly 0.83 million withdrawals decreased 58 percent for power generation and 24 percent for (Explanation in upper right (Explanation in upper right . Elcd
acres. Florida ranked among the 10 largest agricultural producers in the United commercial-industrial self-supplied. corner.) corner.) >
States during 1995 and accounted for more than 80 percent of the total citrus Between 1990 and 1995 total freshwater withdrawals decreased by about wN < ! ,
production in the Nation (University of Florida, 1997). Agricultural production in 4 percent whereas saline withdrawals increased by 6 percent (Marella, 1999). % “'—Q\SUMTER
Florida is expected to continue to flourish because of its subtropical climate and The decrease in total freshwater withdrawzls can be attributed to many factors,
proximity to large population centers. including; (1) significant differences in rainfall during key times of the years HERNANDO ‘"\‘
1990 and 1995; (2) water-conservation efforts; and (3) the use of alternative ]
TOTAL FRESHWATER WITHDRAWALS AND CONSUMPTION water sources such as reclaimed wastewater. Although 1995 total freshwater
withdrawal estimates are lower than those reported in 1990, it is not possible to
Freshwater refers to water containing less than 1,000 milligrams per liter determine if this trend will continue or if it is a result of significant climatic Table 1 — Total freshwater withdrawals in Florida, by county, 1995
(mg/L) of dissolved solids; however, water containing more than 500 mg/L of differences between 1990 and 1995. (From R.L. Marella, 1999; all values in million gallons per day.)
28°— dissolved solids is generally undesirable for drinking and many other uses Fresh ground-water withdrawals decreased 7 percent, for many of the factors
(Solley and others, 1998). In 1995, water withdrawals totaled 18,181 million cited earlier, whereas fresh surface-water withdrawals increased slightly (less Ground-water withdrawals by category . Surface-water withdrawals by category R
gallons per day (Mgal/d), of which 60 percent (10,966 Mgal/d) was saline water, than 1 percent) between 1990 and 1995. Total freshwater withdrawals for > z T . = = 2 2 = S s ® L £
and 40 percent (7,215 Mgal/d) was freshwater (all water-use values presented in agricultural self-supplied decreased 7 percent, as the result of greater rainfall 5 ¢ g5 °F 55 55 59 %3 § g5 S8 55 55 52 £ . —128°
this report are to the nearest 10,000 gallons per day; Marella, 1999). Of the total during 1995, more efficient irrigation systems and practices, and more accurate o o 2 s g‘g 38 §8 2§ F§S o e S 29 38 §§ H s 28
freshwater withdrawn, an estimated 39 percent (2,783 Mgal/d) was consumed data from metered irrigation systems. Total freshwater withdrawals for public- © § S84 EP? =f SE &5 & 5 8% BT EE §E o §
through evaporation or transpiration, injected into unusable aquifers, released to supply increased 7 percent between 1990 and 1995, primarily as a result of a & § o7 <7 ¢ i & § o7 <7 7 2
Atlantic Ocean or Gulf of Mexico outfalls, or carried off in a product. Only Q percent increase in the State's populatien during this time. Withdrawals for Alachua 3 B i B a1 i v S A et U 73 et} ) 045 006 024 875
0.1 percent of the total saline water withdrawn was consumed. the other categories remained relatively unchanged between 1990 and 1995. Baker D68 250 054 093 0.09 0.00 474 000 000 0.00 063 000 000 063
Eleven counties accounted for nearly 60 percent of the State's freshwater As water demands increase in Florida, alternative sources of water are being Bay 509 658 051 029 109 070 1426 4423 000 000 000 037 000 44.60
withdrawals in 1995. Palm Beach County withdrew the largest amount of developed and used. The use of nonpotable ground water as a source of supply, Bradford 133 238 298 069 008 000 746 000 000 000 005 000 000 005
freshwater (960 Mgal/d), and Broward, Collier, Dade, Escambia, Hendry, ~ primarily for public supply, has increased in Florida. Nonpotable (brackish) Brevard 1497 523 180 8843 229 031 11303 1215 000 000 856 179 000 2250
Hillsborough, Indian River, Orange, Polk, and St. Lucie Counties each withdrew water contains between 500 to 1,000 mg/L of dissolved solids and it is either Broward 22230 216 034 333 3903 042 26758 000 000 000 670 1305 000 19.75
more than 200 Mgal/d in 1995 (principal map). The counties with the largest treated by a desalination process or diluted with fresher water to meet the Florida Calhoun 068 127  0.00 143 0.00 0.0 338 000 000 0.00 081 000 000 081
freshwater withdrawals for each category (table 1) were Dade (public supply), Department of Environmental Protection (FDEP) drinking-water standards for Charlotte 244 585 033 2746 009 000 3617 512 000 619 09 144 000 1371
Marion (domestic self-supplied), Polk (commercial-industrial self-supplied), public-supply usage. Nonpotable water withdrawals have increased from nearly ti 08 61 o 124 339 152 2828 000 000 043 005 125 000 173
Palm Beach (agricultural self-supplied and recreational irrigation), and Escambia zero in the early 1980's to about 60 Mgal/d in 1995; however, this amount still iy 120a 1399 346 047 072 000 2128 000 000 0.00 000 024 000 024
(power generation). represents only 3 percent of public-supply withdrawals. The use of reclaimed Collier 3646 557 015 13126 1354 000 18698 284 000 3.07 1147 384 000 2122
270l wastewater also 121as increast;d in Florida since the mid-1980's. According to the g:;‘;mb‘“ 3826'2) 1;'2 Bg'g 9?32 13; 21(1)8 s;f)'ii g-% gg 222 1‘::92‘ g‘;‘s’ g-% l‘;--g
FDEP, nearly 402 Mgal/d of reclaimed wastewater was used in 1996, compared : . ; : . . . ' : i ' ¢
FRESHWATER WITHDRAWALS BY SOURCE to 266 Mgal/d in 1990, and 206 Mgal/d in 1986 (Florida Department of g;som (1) Z 228 002 5415 017 000 5859 1051 000 039 128 017 000 1235
Environmental Protection, 1997). For 1995, an estimated 383 Mgal/d of Dm:l 99.62 1115 23‘31 Ll o.go o S SL IR 0.00R0. 008000 0,00 5 0.00 R 0.00RiD.00 -
Florida ranked fifth in the Nation for fresh ground-water withdrawals in 1995 reclaimed wastewater was inventoried by the Water Management Districts for E:cvambia 77 335 37'2(5) ?'2 i',li ;ﬂ 1;:::; 8'00 g‘% 20'00 QUSR0S IR0 0 0.48 —27
(4,336 Mgal/d) and was the largest user of ground water east of the Mississippi FDEP. The use of brackish and saline water coupled with the use of reclaimed Flagler 451 185 018 6.65 o vl B 30 0'% S0 3';3 8.3(1) g'gg 15:53 ls:';:
River (Solley and others, 1998). Ground water accounted for nearly 60 percent of wastewater has helped reduce the demand for freshwater throughout Florida Fraxglklin 175 0.40 0.00 0.17 057 0,00 289 000 000 0.00 000 0.00 0.00 0.00
freshwater withdrawals and surface water accounted for 40 percent. The Floridan during the 1990's. Future sources for public-supply drinking water include the Gadsden 343, 25 104 176 011 6.0 e 43 000 181 sBal oo Lhotol 1 ser
aquifer system provided 57 percent of the total ground-water withdrawals while containment of excess rainfall in aquifer storage-and-recovery systems or in Gilchrist 3 R B S ESE0 R T oo
37 percent came from the surficial aquifer system, including the B1scayne surface-water reservoirs for later usage, but these systems are in the early stages Glades 038 056 036 1965 000 000 2095 000 000 1453 6404 007 000 78.64
aqu}fer (20 percent) and the sapc!-and-gravcl aquifer (3 percent). Intt?rmedlate of development. Gulf 128 040  0.68 058 017 000 311 000 000 27.98 000 000 000 27.98
agulfers aqcoun;ed for the remaining 6 percent of the ground water w1.t.hdrawn. Hamilton 087 084 39.64 480 003 000 4618 000 000 0.00 000 000 000 0.0
Five counties withdrew more than 200 Mgal/d of fresh ground water during 1995 SELECTED REFERENCES Hardee 161 177 281 4393 012 025 5049 000 000 000 051 000 000 051
-- Dade County withdrew the largest amount (550 Mgal/d), followed by Hendry 402 121 097 14933 082 000 15635 000 000 000 40032 034 000 400.66
Broward, Polk, Orange, and Palm Beach Counties (fig. 2 and table 1). Public Fernald, E.A., and Purdum, E.D., 1998, Water resources atlas of Florida: Hernando 17.06 244 1397 237 374 000 3958 001 000 0.70 0.00 133 000  2.04
supply accounted for the majority of fresh ground-water withdrawals (43 Tallahassee, Florida State University, Institute of Science and Public Affairs, Highlands 827 286 050 9906 214 000 11283 006 000 085 562 008 003 664
percent), followed by agricultural self-supplied (35 percent), commercial- 312p. Hillsborough ~ 63.75 1237 2760 6039 511 000 169.22 6575 000 554 290 293 GO0 71D
industrial self-supplied (10 percent), domestic self-supplied (7 percent), Florida Department of Commerce, 1996, Florida visitor study, 1995: Tallahassee, Holmes L1§ 265 0.00 270 000 0.0 6.53 000 000 000 071 000 000 071
" recreational irrigation (4.5 percent), and power generation (0.5 percent). Nearly Bureau of Economic Analysis, Office of Tourism Research, 90 p. Indian River 1116 691 016 5634 201 000 7658 000 000 000 13519 110 000 13629
26°—— 93 percent of the State's population (13.1 million people) relied on ground water Florida Department of Environmental Protection, 1997, 1996 Reuse inventory: Jackson 231 430 167 1931 034 029 2822 000 000 000 255 000 5028 52.83
for their drinking water needs during 1995. Of this total, 11.2 million people Tallahassee, Bureau of Water Facilities, 81 p. Jefferson 071 126 025 852 035 000 1L09 000 000 000 052 000 000 052
obtained ground water from 1,100 large public supply (community) water Heath, R.C., and Conover, C.S., 1981, Hydrologic almanac of Florida: U.S. Latayette 018 078 023 592 000 000 711 000 000 000 034 000 000 034
systems, and 1.9 million people were self-supplied from nearly 800,000 Geological Survey Open-File Report 81-1107, 239 p. fake 2646271 1023 3497 106 000 7543 000 000 114 280 20,74 10001 7.68 —126°
individual wells or were served by 1,040 small community water systems. Marella, R.L., 1995, Water-use data by category, county, and water management = T4 1S5 4l4 5207 1108 008 11256 309 000 513 1028 295 000 2145
Florida ranked only 30th in the Nation for fresh surface-water withdrawals in district in Florida, 1950-90: U.S. Geological Survey Open-File Report 94-521, Ll:m‘ 2;; ';: o e ke et B8 D Dl il gal 94 0000 0
1995 (2,879 Mgal/d) (Solley and others, 1998) because of the availability of 84 p. —— pa— PORSUBA IR SO S B A 001 0L | | 20 Iz
other water sources, such as saline surface water and fresh ground water. Primary = ----- 1999, Water withdrawals, use, discharge, and trends in Florida, 1995: U.S. N;adisin 1‘58 1'5 4 0'?? g'i: 9.0z oo it Gt ol 4 D9 JR0.00SIH0.00 111 510.07 }
it ) s : . : ! 0.11  0.00 878 000 000 0.00 055 000 000 055
uses of fresh surface water are for irrigation and powerplants (about 81 percent). Geological Survey Water-Resources Investigations Report 99-4002, 90 p. RiEr T S G A O T 00 88 D B0 50k BB 3 EXPLANATION
Most of the water came from managed canal systems or large water bodies with Smith, S.K., and Nogle, June, 1997, Projections of Florida population by county Marion 2013 2033 191 620 246 000 5103 014 000 000 044 046 0'0(1) 31 (‘S
: : i ) : . highs y . . : : : - L : : : : : : A Less than 10,000
smaller amounts from local ditches, lakes, or ponds. Major sources of surface 1996-2020: Gainesville, University of Florida, College of Business Martin 1400 762 166 2312 324 016 4980 000 000 000 10018 080 1925 12023 I:l ess )
water for agricultural needs include Lake Okeechobee and associated canals Administration, Bureau of Economic and Business Research, v. 30, no. 2, Monroe 000 051 007 004 116 0.00 1:7s 000 0.00 0.00 000 000 0.00 0'00 [:I 10,000 to 49,999
(Glades, Hendry, Martin, Palm Beach, and St. Lucie Counties), Lake Apopka Bulletin no. 117, 8 p. Nassau 496 423 3449 015 071 000 4454 000 000 000 000 011 000 011 ’ :
(Lake and Orange Counties), the Caloosahatchee River (Glades and Hendry Solley, W.B., Pierce, R.R., and Perlman, H.A., 1998, Estimated use of water in Okaloosa 2120 185 484 09 08 000 2971 000 DDO G006 boo 000 023 D 50,000 to 99,999
Counties), and the marshlands associated with the St. Johns River headwaters the United States in 1995: U.S. Geological Survey Circular 1200, 78 p- Okeechobee 075 111 013 3264 112 000 3575 120 000 0.0 427 000 000 547 100,000 to 499,999
(Brevard and Indian River Counties). Surface water from these sources is usually University of Florida, 1996, Florida estimates of population, 1995: Gainesville, Orange 16502 1295 19.67 2209 842 041 22856 000 000 000 2854 246 000 31.00 i '
diverted through canals or ditches where it is pumped through an irrigation University of Florida, College of Business Administration, Bureau of Osceola 1915 677 073 4053 105 004 6827 000 000 000 1280 041 000 1321 - 500,000 to 1,000,000
system or gravity fed into fields or groves. Fresh surface-water sources for power Economic and Business Research, 60 p. PalmBeach 15463 1719 195 1588 30.15 000 21980 3225 000 21.00 65556 3123 000 740.04 . Greater than 1,000,000
25°—— generation include the Escambia River (Escambia County), the Suwannee River =~ ---— 1997, 1997 Florida statistical abstract (30th ed.): Gainesville, University of Pasco 9393 881 961 1449 256 023 129.63 0.00 000 11.56 020 043 000 1219 i g
(Suwannee County), and Lake Parker (Polk County). About 94 percent of the Florida, College of Business Administration, Bureau of Economic and Pinellas 3483 499 0.04 059 228 000 4273 000 000 007 003 192 000 202 Each dot represents 1,000
freshwater withdrawn for power-generation in 1995 was returned to its source. Business Research, 809 p. Polk 815 767 6761 10014 871 070 24298 027 000 2412 432 138 11878 14887 persons (1990 data)
Fresh surface-water sources for public supply include the Hillsborough River Putnam 359 823 1119 1420 020 070 3811 000 000 3474 1.08 000 1450 5032 — 1050
(Hillsborough County), Deer Point Lake (Bay County), and the Braden and FLORIDA GEOLOGICAL SURVEY MAP SERIES St. Johns 1030 289  0.06 3135 1.13  0.00 4573 0.00 0.00 0.00 0.00 0.64  0.00 0.64
Manatee Rivers (Manatee County). For industrial purposes, fresh surface-water WATER USE REPORTS St. Lucie 1531 915 007 5153 470 000 8076 000 000 503 22210 198 000 229.11 .
sources include Etonia and Simms Creek (Putnam County), the Gulf County :“m Rosa ;:(2”13 g-?; 602 081 345 000 2303 000 000 000! 013 0.07 00077 022 -7
Canal (Gulf County) and the Escambia River (Escambia County). Large amounts 1965: Map Series 36 (Pride, R.W., 1975) Ea— NSRRI LA 2 00 AR RIT (GA N [ S0 s 100G || e Figure 1 — Map showing the distribution of Lo
: . . : : ) aed e 50.73 8. } f ! i i
of Piface wles obd fox a1 iy dof dovalering 1970: No Map Series report was published Saane 25 0% 0m 7 i om e 000 om 5% 0 om om s  Populationin 1995 (rom Femald and Purdum, 1998 38 ;
Water used for agrjculmral se]f_suppligedppurposes. (irrigation b9 livestock) 1975 Map Seqes 87 (Leach, SD, 1978) Suwannee 142 375 122 h3lis 005 0B 29.10 0.00 000 0.00 041 0.00 11297 11338 and University Of Florida, 1996) (. i Qbo b\;“ i # Base from U.S. Geological Surve){ digit.al d?ta
AgI] ] 1980: Map Series 103 (Leach, S.D., 1982) Taylor 193 133 4740 033 0.1 000 5110 000 000 198 000 000 000 198 Aod = map scale 1:2,000,000, Alber Equal-Area conic projection
accounted for the majority of fresh surface-water withdrawals for 1995 (60 percent), 1985: Map Series 123 (Marella, R.L., 1989) Union 038 08 035 SO2TE 0,00 0] 7 i i ¥ ‘ g - . d llels 29°30° a iers, bl oy’
followed by power generation (21 percent), commercial-industrial self-supplied 1990: Map Series 141 (Marella. R. : . i i i 00 000 257 000 000 000 013 000 000 013 ) i 72 standard parallels 29°30" and 45°30’, central meridian —83°00
X ] SR g p (Marella, R.L., 1997) Volusia 48.78 363 069 2527 242 037 8L16 000 000 000 426 088 7030 7544 :
(9 percent), public supply (7 percent), and recreational irrigation (3 percent). Wakulla 106 105 063 B REEA 3
i j . i R5E .60 000 000 000 000 000 6892 6892 0 20 40 60 80 100 MILES
Walton 435 064 092 405 063 000 1059 000 000 000 083 035 000 118
Washington L14 173 013 097 035 0.00 432 000 000 0.00 027 000 000 027 ! | | | | |
Statetotals  1,855.57 296.74 438.12 1,527.52 196.38 21.25 4,335.58 209.70 0.00 253.71 1,716.58 84.50 614.88 2,879.37 [ | | | [ |
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