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Abstract 1

Water Use Trends and Demand Projections in the 
Northwest Florida Water Management District
By Richard L. Marella, Michael F. Mokray, and Michael Hallock-Solomon

Abstract 

The Northwest Florida Water Management 
District is located in the western panhandle of 
Florida and encompasses about 11,200 square 
miles. In 1995, the District had an estimated pop-
ulation of 1.13 million, an increase of about 
47 percent from the 1975 population of 0.77 mil-
lion. Over 50 percent of the resident population 
lives within 10 miles of the coast. In addition, hun-
dreds of thousands of visitors come to the coastal 
areas of the panhandle during the summer months 
for recreation or vacation purposes. Water with-
drawn to meet demands for public supply, domes-
tic self-supplied, commercial-industrial, 
agricultural irrigation, and recreational irrigation 
purposes in the District increased 18 percent 
(52 million gallons per day) between 1970 and 
1995. The greatest increases were for public 
supply and domestic self-supplied (99 percent 
increase) and for agricultural irrigation (60 percent 
increase) between 1970 and 1995. In 1995, 
approximately 70 percent of the water withdrawn 
was from ground-water sources, with the majority 
of this from the Floridan aquifer system. The 
increasing water demands have affected water 
levels in the Floridan aquifer system, especially 
along the coastal areas. The Northwest Florida 
Water Management District is mandated under the 
Florida Statutes (Chapter 373) to protect and man-
age the water resources in this area of the State. 
The mandate requires that current and future water 
demands be met, while water resources and water-
dependent natural systems are sustained. 

For this project, curve fitting and extrapola-
tion were used to project most of the variables 

(population, population served by public supply, 
and water use) to the years 2000, 2005, 2010, 
2015, and 2020. This mathematical method 
involves fitting a curve to historical population or 
water-use data and then extending this curve to 
arrive at future values. The population within the 
region is projected to reach 1,596,888 by the year 
2020, an increase of 41 percent between 1995 and 
2020. Most of the population in this region will 
continue to reside in the urban areas of Pensacola 
and Tallahassee, and along the coastal areas. The 
population served by public water supply is pro-
jected to reach 1,353,836 by the year 2020, an 
increase of nearly 46 percent between 1995 and 
2020.

 Total water demand for the Northwest 
Florida Water Management District is projected to 
reach 940.2 million gallons per day in 2000, 
1,003.1 million gallons per day in 2010, and 
1,059.1 million gallons per day in 2020. Excluding 
water withdrawn for power generation from these 
totals, water demands will increase 34 percent 
between 1995 and 2020, and 58 percent between 
1970 and 2020. Specifically, public supply 
demands are projected to increase 74.1 million 
gallons per day (53 percent) and domestic self-
supplied and small public supply systems 
demands are projected to increase 9.1 million gal-
lons per day (28 percent) between 1995 and 2020. 
Commercial-industrial self-supplied demands are 
projected to increase about 16.9 million gallons 
per day (13 percent) between 1995 and 2020. 
Agricultural and recreational irrigation demands 
combined are projected to increase 16.8 million 
gallons per day (48 percent) between 1995 and 
2020. Water demands for power generation are 
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projected to increase about 53.9 million gallons 
per day (10 percent) between 1995 and 2020. 
Although power generation water use shows a pro-
jected increase during this time, plant capacities 
are not expected to change dramatically. 

INTRODUCTION

The Northwest Florida Water Management 
District (NWFWMD) is located in the western panhan-
dle of Florida (fig. 1) and encompasses about 
11,200 square miles (mi2) (Fernald and Patton, 1984). 
In 1995, the District had an estimated population of 
1.13 million (Marella, in press), an increase of about 
47 percent from the 1975 population of 0.77 million 
(Marella, 1995). Over 50 percent of the resident popu-
lation lives within 10 miles of the coast. In addition, 
hundreds of thousands of visitors come to the coastal 

areas of the panhandle during the summer months for 
recreation and vacation (Florida Department of Com-
merce, 1995). This area of Florida depends on tourism, 
silviculture (pulp and lumber production), paper and 
chemical manufacturing, government and military, and 
some agriculture. Several large chemical plants, paper 
mills, and military installations, universities, and the 
Capital City of Tallahassee are located within this area 
of the State. Water withdrawn to meet demands for 
public supply, domestic self-supplied, commercial-
industrial, agricultural irrigation, and recreational irri-
gation purposes in the District have increased 18 per-
cent (52 million gallons per day) (Mgal/d) between 
1970 and 1995. The greatest increases were for public 
supply and domestic self-supplied (99 percent 
increase) and agricultural irrigation (60 percent 
increase) between 1970 and 1995. Water withdrawn for 
commercial-industrial purposes decreased 26 percent 
during this period. In 1995, approximately 70 percent 
of the water withdrawn for these purposes within the 
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NWFWMD was from ground-water sources, with the 
majority of this from the Floridan aquifer system 
(Marella, in press). The increase in water demands has 
affected water levels in the Floridan aquifer system, 
especially along the coastal areas (Fernald and Patton, 
1984; and Mahon and others, 1997). The NWFWMD is 
mandated under the Florida Statutes (Chapter 373) to 
protect and manage water resources in this area of the 
State. The mandate includes meeting current and future 
demands while ensuring that adequate amounts of 
water remain available to sustain water resources and 
water dependent natural systems. To help accomplish 
this goal, the U.S. Geological Survey (USGS), in coop-
eration with the NWFWMD, assessed current water 
uses and estimated future water needs.

Purpose and Scope

This report documents the methodology and 
results of a study conducted during 1997 and 1998 for 
the purpose of projecting water use for 16 counties and 
seven Planning Regions in Northwest Florida. The 
objectives of this study were to 1) inventory existing 
water users, 2) project water demand for public supply, 
domestic self-supplied use, commercial-industrial self-
supplied use, recreational irrigation (golf courses), and 
power generation for each county in the seven Planning 
Regions, and 3) project water demand for specific 
water users within the NWFWMD. Using 1995 as a 
base year, average annual water-use projections were 
made for the years 2000, 2005, 2010, 2015, and 2020. 
Projections of agricultural irrigation water demands 
were supplied by the University of Florida, Institute of 
Food and Agricultural Science (IFAS), specifically for 
this project. Information concerning current and future 
instream water use (nonwithdrawal), such as naviga-
tion, water-based recreation, propagation of fish and 
wildlife, and dilution and conveyance of liquid or solid 
wastes, is not included in this report. 

The data presented in this report for 1995 were 
collected and compiled specifically for this project. Data 
sources include the Florida Department of Environmen-
tal Protection (FDEP), NWFWMD, USGS, and individ-
ual users. Because of different sources of data and 
terminology differences between agencies, the water-
use data published in this report may differ from the 
water-use data presented in other reports. Historical 
water-use values (1970-90) for public supply, domestic 
self-supplied, commercial-industrial self-supplied and 
power generation were obtained from Marella (1995). 

Historical water use values for agricultural irrigation 
were obtained from Moss and de Bodisco (1998); how-
ever, historical water-use values for recreational irriga-
tion were not available. Water-use values for this report 
do not include estimates for livestock or fish farming or 
for residential lawn watering. Data presented for Jeffer-
son County represent all of the county, not just the por-
tion within the NWFWMD. Values presented in this 
report represent all water use, including fresh and saline.

Approach

The project was divided into three tasks. Task 1 
included compiling an inventory of public supply, com-
mercial-industrial self-supplied, recreational irrigation, 
and power generation water users for 1995. Data were 
summarized by county for the following water supply 
Planning Regions: I) Escambia County, II) Okaloosa, 
Santa Rosa, and Walton Counties; III) Bay County; IV) 
Calhoun, Holmes, Jackson, Liberty, and Washington 
Counties; V) Franklin and Gulf Counties; VI) Gadsden 
County; and VII) Jefferson, Leon, and Wakulla Coun-
ties. For each Region, the larger users were inventoried 
to determine the amount withdrawn, peak day (annual 
maximum daily flow), peak month, peak three months 
(consecutive), water source, permitted amount, popula-
tion served, service connections, and other information 
(including water purchased, sold, or lost, water sources, 
and utility interconnections).

A summary of water conservation efforts and 
reuse efforts by users was compiled for this report and 
is presented in appendix 1. Service areas for selected 
public suppliers were obtained from the utility compa-
nies and were digitized and provided to the District as 
an ARC/Info coverage. Historical data (1975-94) were 
compiled from past and existing data bases, hard copy 
files, and water use publications and were provided to 
the District on a CD-ROM disk. A questionnaire for 
current water uses (1995 or 1996) and projected 
demands was developed and mailed to selected public 
supply, commercial-industrial, power generation, and 
golf course water users (app. 2). Data obtained from 
the questionnaires and the historical compilation were 
used as a baseline for the projections presented in this 
report.

Task 2 included making water-use projections 
for the years 2000, 2005, 2010, 2015, and 2020 for the 
seven Planning Regions, based on the categories of 
public supply, domestic self-supplied (including small 
public supply systems), commercial-industrial self-
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supplied, power generation, and recreational irrigation 
(golf courses). A methodology was chosen and pre-
sented to the District staff for acceptance (app. 3). 
Water-use projections were totaled and summarized by 
county and by Planning Region. Agricultural irrigation 
water use projections were provided by IFAS and were 
included in the county and Planning Region totals.

 Task 3 included providing detailed data for spe-
cific users in five designated Areas of Special Concern 
(ASC). The five designated areas are (in order of prior-
ity): 1) southern Okaloosa, Santa Rosa, and Walton 
Counties, 2) southwestern Gulf County (Port St. 
Joe/Mexico Beach), 3) southern (coastal) Franklin 
County, 4) southwestern Bay County (Panama City 
Beach), and 5) central Gadsden County. Within these 
areas, detailed projections were made for specified util-
ities, commercial-industrial facilities, and golf courses. 
Water-use projections were totaled and summarized by 
ASC and non-ASC areas. 

Previous Investigations

Several reports have been published that identify 
current water use and projected demands for this area 
of Florida. Historical water-use inventories for the 
NWFWMD were published for 1980 (Kranzer, 1983) 
and 1985 (Bielby, 1987) and data for the District can be 
found in statewide reports for 1975 (Leach, 1978), 
1977 (Leach and Healy, 1980), 1980 (Leach, 1983), 
1985 (Marella, 1988), 1990 (Marella, 1992a), and 1995 
(Marella, in press). Water-use data on public suppliers 
have been published for 1970 (Healy, 1972), 1975 
(Healy, 1977), 1980 (Northwest Florida Water Man-
agement District, 1981), 1987 (Marella, 1990), and 
1990 (Marella, 1993), and in other reports such as 
Wagner and others, 1980; Barrett Daffin and Carlan, 
Inc., 1982; Richards, 1993; and May and Casella, 1997. 
Projections of future water demands for individual 
users and county totals were published in Barrett 
Daffin and Carlan, Incorporated, 1982; Marella, 
1992b; Richards, 1993; and May and others, 1997.
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Data Categories and Sources

Water-use data discussed in this report were com-
piled from several sources that include the NWFWMD 
permit data base (compliance reports), the FDEP, Drink-
ing Water Program, MOR’s, the USGS water-use data 
base, as well as responses to a questionnaire mailed dur-
ing the project. Water users were divided into six major 
categories; these categories are uniform across the State 
and include public supply, domestic self-supplied 
(including small public supply systems), commercial-
industrial self-supplied, power generation, agricultural 
irrigation, and recreational irrigation. 

Public Supply

The public-supply category refers to water sup-
plied by a publicly- or privately- owned water system for 
public distribution. According to the FDEP, any water 
system that serves more than 25 people or has 15 year-
round service connections is considered to be a public 
supplier (Florida Department of Environmental Regula-
tion, 1990). In 1995, 211 water systems met these crite-
ria in the NWFWMD (Drinking Water Quick Look 
Report, Florida Department of Environmental Protec-
tion, April 1995, Kenna Study, written commun.). 

Water-use data for 1995 were collected for those 
systems that used 0.05 Mgal/d or more. A list of these 
systems was obtained from the USGS 1995 State 
water-use data base. Information was primarily 
obtained from a public supply questionnaire prepared 
for the project. Some data were also obtained from the 
NWFWMD permit data base, the USGS 1995 state 
water-use data base, or from the FDEP drinking water 
files. Data included the annual average for 1995, peak 
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day, peak month, peak three months, service connec-
tions, and population served. 

Estimates of the population served by individual 
public suppliers were obtained for all systems that used 
0.05 Mgal/d in 1995. These estimates were obtained 
either from the public supplier through the question-
naire, or from the FDEP MOR’s or Sanitary Surveys, 
or they were calculated by multiplying the total service 
connections (usually supplied by the public supplier) 
by the number of people per household by county, 
which is published by the University of Florida, Bureau 
of Economic and Business Research (BEBR) (Smith 
and Cody, 1996). 

Domestic Self-Supplied and Small
Public Supply Systems

Domestic self-supplied use includes water with-
drawn by individual households (domestic wells) and 
small commercial users (churches, convenience stores, 
restaurants, and others) that are not served by a public 
water supplier. For the purpose of this project, this 
category also includes water withdrawn by the small 
public supply systems (with a daily average pumpage 
of less than 0.05 Mgal/d) not inventoried under public 
supply. No data were collected for this category; water-
use estimates were made based on information from the 
public supply category. 

Estimates of domestic self-supplied population 
were derived by subtracting the population served by 
public-supplied systems from the total county popula-
tion, published by BEBR (University of Florida, 1996). 
Domestic self-supplied withdrawals were calculated by 
multiplying the public supply per-capita use (in gallons 
per day) by the self-supplied population served for each 
county. The public supply per-capita use figures were 
derived by taking the public-supplied water use for 
each county and dividing it by the total county popula-
tion served by public supply.

Commercial-Industrial Self-Supplied

Commercial-industrial self-supplied use 
includes water withdrawn at commercial, industrial, 
and mining facilities. Commercial self-supplied use 
includes water withdrawn at government and military 
facilities, schools, prisons, hospitals, recreational facil-
ities, and nonmanufacturing establishments. Industrial 
self-supplied use includes water withdrawn at mining, 
processing, and manufacturing facilities. 

Water-use data for 1995 were collected for the 
14 largest self-supplied water users within the District 
that, combined, accounted for 95 percent of the 
District’s total water use in the commercial-industrial 
self-supplied category. A list of these systems was 
obtained from the USGS 1995 State water-use data 
base. Information was primarily obtained from a 
commercial-industrial questionnaire prepared for the 
project. Some data were also obtained from the 
NWFWMD permit data base and the USGS 1995 State 
water-use data base. Data included annual average for 
1995, peak day, peak month, and peak three months. 

Power Generation

Power generation use includes water withdrawn 
(fresh and saline) at thermoelectric power generation 
facilities and water used at hydroelectric facilities. All 
water withdrawn for use at these facilities was consid-
ered, including water for domestic purposes, boiler 
make-up, cooling (including once through), landscape 
irrigation, and washdown or cleanup. 

Water-use data for 1995 were collected for the 
five thermoelectric power plants and one private gener-
ating facility within the District. Information was 
obtained from a power generation questionnaire and 
from the NWFWMD permit data base and the USGS 
1995 State water-use data base. Data included annual 
average water use for 1995, peak day, peak month, and  
peak three months. Information about the amount of 
water purchased from public supply was obtained from 
each facility, along with the total gross power gener-
ated. Water-use data for the two hydroelectric facilities 
within the NWFWMD are not included in this report 
because this is considered an instream use.

Recreational Irrigation

Recreational irrigation use includes the artificial 
application of water on lands to assist in the growing of 
turf grass and shrubbery and water used for aesthetic 
purposes. Turf grass irrigation includes golf courses, 
athletic fields, parks, playgrounds, nonresidential 
lawns, and cemeteries. For the purpose of this report, 
recreational irrigation includes only golf course irriga-
tion. Water-use values for golf course irrigation were 
estimated based on irrigated acreage multiplied by a 
coefficient (usually in inches per acre) generated from 
selected irrigation models for turf grass. The supple-
mental irrigation coefficient used for this project was 
estimated from the Agricultural Field Scale Irrigation 
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Requirements Simulation (AFSIRS) computer model 
(Smajstrla, 1986).

A master list of golf courses was developed for 
this project from several sources. These included the 
NWFWMD water-use permit data base, The Florida 
Sports Foundation, Fairways in the Sunshine, Official 
Florida Golf Guide (Florida Sports Foundation, 1994), 
The Florida Atlas and Gazetteer (DeLorme Publishing 
Company, 1986), and The National Golf Foundation 
(National Golf Foundation, 1997). A questionnaire was 
developed and sent to 52 golf courses from the master 
list. Information was either obtained from the question-
naire or from the NWFWMD water-use permit data 
base. Data collected for 1995 included average water 
use per day, primary and secondary water sources, 
acres irrigated, and number of golf holes. 

Agricultural (Self-Supplied) Irrigation

Agricultural irrigation use consists of water 
withdrawn for the irrigation of crops and nonirrigation 
uses associated with farming operations. Irrigation 
includes the artificial application of water on lands to 
assist in the growing of crops or to prevent damage to 
crops due to harsh climatic conditions. This includes 
water withdrawn for irrigating field, fruit and vegetable 
crops, ornamental plants, and grasses or pasture. Non-
irrigation includes water withdrawn for livestock 

(washing down dairy and farm equipment), fish farm-
ing (water for augmenting ponds), and other uses 
associated with farm operations. All water-use values 
(historical and projected) for this category were 
supplied by the University of Florida, IFAS (Moss and 
de Bodisco, 1998). 

Description of Study Areas

The Florida Water Resource Act of 1972 estab-
lished authority for management of the State’s water 
resources through five Water Management Districts 
that encompass the entire State (Fernald and Patton, 
1984) and currently operate under the general supervi-
sion of the Florida Department of Environmental Pro-
tection. The NWFWMD is one of the Districts and is 
located in the western panhandle of Florida (fig. 1), 
encompassing approximately 19 percent of the total 
land area of the State (Fernald and Patton, 1984). 
Located within the District are all or part of the follow-
ing 16 Counties: Bay, Calhoun, Escambia, Franklin, 
Gadsden, Gulf, Holmes, Jackson, Jefferson (part), 
Leon, Liberty, Okaloosa, Santa Rosa, Wakulla, Walton, 
and Washington (fig. 1). In 1995, the NWFWMD had 
an estimated population of 1.13 million residents 
(Marella, in press), or approximately 8 percent of the 
total population of Florida. The majority (70 percent) of 
the District’s population in 1995 resided in Escambia, 
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Leon, Okaloosa, and Bay Counties (fig. 2). Within 
these four counties, the population is centered around 
urban areas or along the coast (fig. 3). For the purpose 
of this report, the District has divided these 16 Counties 
into seven Planning Regions (PR) (fig. 1), which are 
described below. 

Planning Region I

Planning Region I (PR I) is Escambia County 
(fig. 4). Pensacola is located within Escambia County, 
and is one of the District’s largest cities and urban 
areas. In 1995, Escambia County’s total population 
was estimated at 282,742 (University of Florida, 1996). 
The population of the county increased 38 percent 
between 1970 and 1995.

For this report, water withdrawn in PR I during 
1995 was estimated at about 270.7 Mgal/d (table 1). 
Water withdrawn for power generation accounted for the 
largest amount of water used (60 percent), followed by 
commercial-industrial self-supplied (23 percent), public 
supply (14 percent), and the remaining 3 percent for 
domestic self-supplied and small public supply systems, 
recreational irrigation, and agricultural irrigation 
(table 1). Most of the water used for power generation 

(99 percent) was surface water used for cooling pur-
poses, and nearly all of this was returned to its source 
(Marella, in press). Ground water supplied all of the 
drinking water for public supply (36.9 Mgal/d), and for 
domestic self-supplied and small public supply systems 
(5.4 Mgal/d) during 1995.

Planning Region II

Planning Region II (PR II) includes Okaloosa, 
Santa Rosa, and Walton Counties (fig. 5). In 1995, the 
total population of PR II was estimated at 292,213 
(University of Florida, 1996). The population of PR II 
increased 106 percent between 1970 and 1995. The 
District’s largest concentration of coastal population is 
within PR II; the majority lives within 10 miles of the 
coast (fig. 3). Seasonal populations and daily visitors in 
these coastal areas increase substantially during the 
summer months. Located within PR II is Eglin Air 
Force Base, which houses a large permanent and tem-
porary population. Within PR II is one of the five Areas 
of Special Concern (ASC 1), which includes the coastal 
areas of all three counties (fig. 5) and most of the pop-
ulation and urban centers. 

II

II

I

III
IV

V

VI

VIIGULF OF MEXICO

ALABAMA

GEORGIA

            EXPLANATION
PLANNING REGION BOUNDARY AND NUMBER

ONE DOT EQUALS 1,000 PERSONS

25 50 MILES0

25 50 KILOMETERS0

31

30

87 86 85 84

Figure 3.  Population distribution for northwest Florida, 1990. (From Fernald and Purdum, 1992)
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Figure 4.  General location of projected water users in Planning Region I.

Map
number Utility/Owner Plant/facility County

1 Bratt-Davisville Water System Escambia
2 Central Water Works Escambia
3 Century Utilities Escambia
4 Cottage Hill Utilities Escambia
5 Escambia County Utility Authority Escambia
6 Farm Hill Utilities Escambia
7 Gonzalez Utilities Escambia
8 Molino Utilities Escambia
9 Peoples Water System Escambia

10 Walnut Hill Water Works Escambia
11 Champion International Corp. Escambia
12 Monsanto Corp. Escambia
13 U.S. Navy: Pensacola NAS Escambia
14 Gulf Power Company Crist Plant Escambia
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For this report, water withdrawn in PR II during 
1995 was estimated at about 60.0 Mgal/d (table 1). The 
largest amount of water withdrawn in 1995 was for 
public supply (63 percent), followed by commercial-
industrial self-supplied (20 percent), recreational irri-
gation (9 percent), domestic self-supplied and small 
public supply systems (5.5 percent), and agricultural 
irrigation (2.5 percent) (table 1). Ground water sup-
plied all of the drinking water for public supply 
(38.0 Mgal/d), and for domestic self-supplied and 
small public supply systems (3.3 Mgal/d). 

Planning Region III

Planning Region III (PR III) is Bay County 
(fig. 6). Within Bay County is the coastal urban areas 
associated with Panama City and Panama City Beach. 
In 1995, Bay County’s total population was estimated 
at 139,173 (University of Florida, 1996). The popula-

tion of PR III increased 85 percent between 1970 and 
1995. Within PR III is ASC 4, which encompasses the 
western coastal area of the county (fig. 6) and includes 
a large portion of the tourist and seasonal population 
centers within PR III (fig. 3). 

For this report, water withdrawn in PR III during 
1995 was estimated at 315.4 Mgal/d (table 1). The larg-
est amount of water withdrawn was for power genera-
tion (82 percent), followed by commercial-industrial 
self-supplied (9 percent), public supply (8 percent), and 
the remaining 1 percent for domestic self-supplied and 
small public supply systems and recreational irrigation 
(table 1). Most of the water used for power generation 
(99.7 percent) was saline surface water used for cool-
ing purposes, and all of this was returned to its source 
(Marella, in press). During 1995, surface water sup-
plied 79 percent of the drinking water for public supply 
(19.2 Mgal/d); ground water supplied the remaining

Table 1.  Total water use by Planning Region and county in the Northwest Florida Water Management District, 1995

[All values in million gallons per day; agricultural irrigation data from Moss and de Bodisco, 1998]

Public 
supply

Domestic self-
supplied and small 

public supply 
systems

Commercial-
industrial self-

supplied

Recreational 
irrigation (golf 

courses)
Agricultural 

irrigation
Power 

generation
1995 total 
water use

Planning Region I 36.94 5.37 62.33 1.81 0.14 164.10 270.69
Escambia 36.94 5.37 62.33 1.81 0.14 164.10 270.69

Planning Region II 38.04 3.27 11.77 5.43 1.49 0.00 60.00
Okaloosa 21.18 1.86 3.97 2.62 1.23 0.00 30.86

Santa Rosa 12.51 0.89 6.20 1.54 0.21 0.00 21.35
Walton 4.35 0.52 1.60 1.27 0.05 0.00 7.79

Planning Region III 24.32 2.23 27.69 1.90 0.00 259.25 315.39
Bay 24.32 2.23 27.69 1.90 0.00 259.25 315.39

Planning Region IV 5.28 12.00 1.90 0.69 11.28 50.70 81.85
Calhoun 0.68 1.15 0.00 0.00 2.09 0.00 3.92
Holmes 1.01 3.52 0.00 0.25 0.00 0.00 4.78
Jackson 2.19 4.68 1.55 0.25 8.30 50.31 67.28
Liberty 0.29 0.70 0.24 0.00 0.00 0.39 1.62

Washington 1.11 1.95 0.11 0.19 0.89 0.00 4.25

Planning Region V 3.02 0.37 28.70 0.18 0.00 0.00 32.27
Franklin 1.74 0.03 0.00 0.00 0.00 0.00 1.77

Gulf 1.28 0.34 28.70 0.18 0.00 0.00 30.50

Planning Region VI 3.79 2.20 1.02 0.25 5.24 0.00 12.50
Gadsden 3.79 2.20 1.02 0.25 5.24 0.00 12.50

Planning Region VII 29.41 6.82 1.09 1.24 5.25 71.77 115.58
Jefferson 0.70 1.28 0.23 0.19 4.24 0.00 6.64

Leon 27.66 4.61 0.23 0.95 1.01 2.64 37.10
Wakulla 1.05 0.93 0.63 0.10 0.00 69.13 71.84

Totals 140.80 32.26 134.50 11.50 23.40 545.82 888.28
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Figure 5.  General location of projected water users in Planning Region II.

Map Map
number Utility/Owner Plant/facility County number Utility/Owner Plant/facility County

1 Auburn Water System Okaloosa 24 Gulf Breeze, City of Santa Rosa
2 Baker Water System Okaloosa 25 Holly/Navarre Water System Santa Rosa
3 Crestview, City of Okaloosa 26 Jay, town of Santa Rosa
4 Destin Water Users Okaloosa 27 Midway Water System Santa Rosa
5 Fort Walton Beach, City of Okaloosa 28 Milton, City of Santa Rosa
6 Holt Water System Okaloosa 29 Moore Creek/Mt. Carmel Santa Rosa
7 Laurel Hill, City of Okaloosa 30 Navarre Beach Santa Rosa
8 Mary Ester, City of Okaloosa 31 Pace, City of Santa Rosa
9 Milligan Water System Okaloosa 32 Point Baker Water System Santa Rosa

10 Niceville, town of Okaloosa 33 South Santa Rosa Utilities Santa Rosa
11 Okaloosa County Water/Sewer Bluewater Bay Okaloosa 34 Sterling Fibers (Cytec), Inc. Santa Rosa Plant Santa Rosa
12 Okaloosa County Water/Sewer Mid County-Del Cerro Okaloosa 35 Argyle Water System Walton
13 Okaloosa County Water/Sewer Main (Garnier) Okaloosa 36 Camp Creek Water System Walton
14 Okaloosa County Water/Sewer County West-Seashore Okaloosa 37 DeFuniak Springs, City of Walton
15 Seminole Community Water System Okaloosa 38 Florida Community Service Company Seagrove Beach Walton
16 US Air Force: Eglin AFB Main System Okaloosa 39 Freeport, town of Walton
17 US Air Force: Hulbert Field Okaloosa 40 Inlet Beach Water System Walton
18 Valparaiso, City of Okaloosa 41 Mossy Head Water System Walton
19 Air Products and Chemicals, Inc. Santa Rosa 42 Paxton, town of Walton
20 Bagdad/Garron Water System Santa Rosa 43 Purdue Farms, Inc. Walton
21 Berrydale Water System Santa Rosa 44 Smith Water Company Villa Tasso Walton
22 Chumuckla, town of Santa Rosa 45 Smith Water Company Choctaw Beach Walton
23 East Milton Water System Santa Rosa 46 South Walton Utilities Walton
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10 percent (5.1 Mgal/d) of the public supply water, and 
all of the domestic self-supplied and small public 
supply systems (2.2 Mgal/d). An additional 
25.2 Mgal/d of surface water was withdrawn by public 
supply and delivered directly for commercial-industrial 
use. This water was accounted for under the commer-
cial-industrial self-supplied category for projection 
purposes.

Planning Region IV

Planning Region IV (PR IV) includes Calhoun, 
Holmes, Jackson, Liberty, and Washington Counties 
(fig. 7).  In 1995, the total population of PR IV was 
estimated at 101,833 (University of Florida, 1996). The 
population of PR IV increased 51 percent between 1970 
and 1995. The majority of the population in PR IV live 
in rural areas throughout the five counties (fig. 3). The 

District’s largest concentration of agricultural lands is 
within Jackson County.

For this report, water withdrawn in PR IV for 
1995 was estimated at 81.9 Mgal/d (table 1). The largest 
amount of water withdrawn was for power generation 
(62 percent), followed by domestic self-supplied and 
small public supply systems (15 percent), agricultural 
irrigation (14 percent), public supply (6.5 percent), and 
the remaining 2.5 percent for commercial-industrial self-
supplied and recreational irrigation (table 1). Ground 
water supplied all of the drinking water for public supply 
(5.3 Mgal/d) and domestic self-supplied and small 
public supply systems (12.0 Mgal/d). Nearly all of the 
water used for power generation (99.2 percent) was sur-
face water used for cooling purposes, and nearly all of 
this was returned to its source (Marella, in press). Most 
of the water withdrawn for agricultural irrigation was 
ground water.
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Figure 6.  General location of projected water users in Planning Region III.

Map
number Utility/Owner Plant/facility County

1 Arizona Chemical Company Bay County Plant Bay
2 Bay County Public Utilities Potable Water System Bay
3 Gulf Power Company Smith Plant Bay
4 Lynn Haven, City of Bay
5 Mexico Beach, City of Bay
6 Panama City Beach Bay
7 Stone Container Corporation Bay
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Figure 7.  General location of projected water users in Planning Region IV.

M a p
n u m ber U til i ty/O w n er P la n t/fa c il i ty C ou n ty

1 A lth a ,  tow n  o f C a lh ou n
2 B lou n ts tow n , C ity o f C a lh ou n
3 B on ifa y,  C ity o f H olm es
4 P on ce  D eL eon , tow n  o f H olm es
5 C otton d a le ,  tow n  o f Ja ck son
6 G r a cev il le ,  C ity o f Ja ck son
7 G r a n d r id g e , C ity o f Ja ck son
8 G r een w ood , tow n  o f Ja ck son
9 G u lf P ow er  C om p a n y S ch o lz  P la n t Ja ck son

1 0 M a lon e ,  tow n  o f Ja ck son
1 1 M a r ia n n a , C ity o f Ja ck son
1 2 S n ea d s ,  tow n  o f Ja ck son
1 3 B r is to l ,  C ity o f L iber ty
1 4 H osfor d -T elog ia  W a ter  S yste m L iber ty
1 5 T im ber  E n er g y In c . L iber ty
1 6 C a r r yv il le ,  tow n  o f W a sh in g ton
1 7 C h ip ley, C ity o f W a sh in g ton
1 8 S ou th er n  S ta tes  U til i t ies S u n n y H ills /D elton a W a sh in g ton
1 9 V er n on  W a ter  S ystem W a sh in g ton



Introduction 13

Planning Region V

Planning Region V (PR V) includes Franklin and 
Gulf Counties (fig. 8). Most of this Planning Region is 
forest or wetlands with several small coastal communi-
ties. In 1995, the total population of PR V was esti-
mated at 23,507 (University of Florida, 1996). The 
population of PR V increased 37 percent between 1970 
and 1995. The majority of the population live in or near 
the coastal communities (fig. 3), where seasonal popu-
lations increase substantially during the summer 
months. Within PR V are two ASC’s - ASC 2 covers 
the coastal area of western Gulf County, whereas 

ASC 3 covers the coastal area of Franklin County, 
including the barrier islands of the county (fig. 8). 

For this study, water withdrawn during PR V for 
1995 was estimated at 32.3 Mgal/d (table 1). The 
largest amount of water withdrawn was for commer-
cial-industrial self-supplied (89 percent), followed by 
public supply (9 percent), while the remaining 2 per-
cent was withdrawn by domestic self-supplied and 
small public supply systems, and recreational irrigation 
(table 1). Ground water supplied all of the drinking 
water for public supply (3.0 Mgal/d), and for domestic 
self-supplied and small public supply systems 
(0.4 Mgal/d).
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Figure 8.  General location of projected water users in Planning Region V.

Map
number Utility/Owner Plant/facility County

1 Alligator Point Water System Franklin
2 Apalachicola, City of Franklin
3 Carrabelle, town of Franklin
4 East Point Water System Franklin
5 Lanark Village Franklin
6 St. George Island Utilities Franklin
7 Arizona Chemical Company Gulf County Plant Gulf
8 Florida Coast Paper Company Gulf
9 Lighthouse Utilities Cape San Blas Gulf

10 Port St. Joe, City of Gulf
11 Wewahitchka, town of Gulf
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Planning Region VI

Planning Region VI (PR VI) is Gadsden County 
(fig. 9).  In 1995, Gadsden County’s total population 
was estimated at 44,734 (University of Florida, 1996). 
The population of PR VI increased 14 percent between 
1970 and 1995. Within PR VI is ASC 5, which encom-
passes the central part of Gadsden County (fig. 9).

For this study, water withdrawn in PR VI during 
1995 was estimated at 12.5 Mgal/d (table 1). The 
largest amount of water withdrawn was for agricultural 
irrigation (42 percent), followed by public supply 
(30 percent), domestic self-supplied and small public 
supply systems (18 percent), commercial-industrial 
self-supplied (8 percent), and recreational irrigation 
(2 percent) (table 1). Ground water supplied 64 percent 
of the drinking water for public supply (2.4 Mgal/d) 
and all of the domestic self-supplied and small public 
supply systems (2.2 Mgal/d), whereas surface water 
supplied 34 percent (1.4 Mgal/d) of the public supply 
water. 

Planning Region VII

Planning Region VII (PR VII) includes Jeffer-
son, Leon, and Wakulla Counties (fig. 10). In 1995, 
the total population of PR VII was estimated at 
248,047 (University of Florida, 1996). The population 
of PR VII increased 110 percent between 1970 and 
1995. Tallahassee is located within Leon County, and 
is one of the District’s largest cities and urban areas. 
The majority of the population in this Planning 
Region live in the urban area associated with Talla-
hassee (fig. 3). Data for this PR VII include all of 
Jefferson County, even though the eastern part of the 
county is not located within the NWFWMD (fig. 10).

For this study, water withdrawn in PR VII 
during 1995 was estimated at 115.6 Mgal/d 
(table 1). The largest amount of water withdrawn was 
for power generation (62 percent), followed by public 
supply (25 percent), agricultural irrigation 
(5 percent), domestic self-supplied and small public 
supply systems (6 percent), and the remaining 
2 percent for recreational irrigation and commercial-
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Figure 9.  General location of projected water users in Planning Region VI.

Map
number Utility/Owner Plant/facility County

1 Chattahochee, City of Gadsden
2 Greensboro, town of Gadsden
3 Gretna, town of Gadsden
4 Havana, town of Gadsden
5 Quincy, City of Gadsden
6 Quincy Farms, Inc. Gadsden
7 Talquin Electric Cooperative Gadsden Regional Gadsden
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industrial self-supplied (table 1). Nearly all of the 
water used for power generation (96 percent) was sur-
face water used for cooling purposes, and nearly all of 
this was returned to its source (Marella, in press). 

Ground water supplied all of the drinking water for 
public supply (29.4 Mgal/d), and for domestic self-
supplied and small public supply systems 
(6.8 Mgal/d).
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Figure 10.  General location of projected water users in Planning Region VII.

Map
number Utility/Owner Plant/facility County

1 Monticello, City of Jefferson
2 Tallahassee, City of Hopkins Power Plant Leon
3 Tallahassee, City of Main System Leon
4 Talquin Electric Cooperative Bradfordville Regional Leon
5 Talquin Electric Cooperative Lake Jackson Regional Leon
6 Talquin Electric Cooperative East Regional Leon
7 Talquin Electric Cooperative South Regional Leon
8 Primex Technologies, Inc. Wakulla
9 Tallahassee, City of Purdom Plant Wakulla

10 Panacea Water System Wakulla
11 Sopchoppy, town of Wakulla
12 St. Marks, town of Wakulla
13 Talquin Electric Cooperative Gulf Coast Wakulla
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1995 Base Data

Total water withdrawn (fresh and saline) in 1995 
within the NWFWMD was estimated at 888.3 Mgal/d 
(table 1) for this study. This estimate differs somewhat 
from the 925.1 Mgal/d value published in Marella (in 
press). The difference is a result of 1) higher water use 
thresholds used to inventory users for this study, 
2) different agricultural irrigation estimates, and 3) the 
inclusion of data for all of Jefferson County (including 
the area outside the District) in this report. According to 
Marella (in press) about 71 percent of the water with-
drawn in the NWFWMD in 1995 was freshwater, while 
the remaining 29 percent was saline water. Of the fresh-
water withdrawn, 60 percent was surface water and the 
remaining 40 percent was ground water. The largest 
amount of fresh surface water was withdrawn from the 
Escambia River (41 percent), followed by the St. Marks 
River (18 percent), the Apalachicola River (13 percent), 
and Deer Point Lake (11 percent). All of the surface 
water withdrawn from the Apalachicola, Escambia, and 
St. Marks Rivers is used for once-through cooling for 
power generation and is returned to its source. The 
Floridan aquifer system supplied nearly 60 percent of the 
ground water withdrawn, and the sand-and-gravel aqui-
fer supplied the remaining 40 percent.

Of the 888.3 Mgal/d of water use accounted for 
in this report, power generation accounted for the 
largest amount of water withdrawn (545.8 Mgal/d), 
followed by public supply (140.8 Mgal/d), commer-
cial-industrial self-supplied (134.5 Mgal/d), domestic 
self-supplied and small public supply systems 
(32.3 Mgal/d), agricultural irrigation (23.4 Mgal/d), 
and recreational irrigation (11.5 Mgal/d) (table 1 and 
fig. 11). Ground water supplied all of the water used for 
domestic self-supplied and small public supply sys-
tems, 85 percent of the water used for public supply, 
and 80 percent of the water used for agricultural irriga-
tion. Surface water supplied more than 99 percent of 
the water used for power generation and 60 percent of 
the water used for commercial-industrial self-supplied. 
Water used for recreational irrigation was supplied by 
ground, surface, and reclaimed water. 

Planning Region III (Bay County) accounted 
for the largest amount of water withdrawn in the 
NWFWMD in 1995. Water withdrawn in PR III was 
estimated at 315.4 Mgal/d (table 1 and fig. 12). About 
83 percent of the water withdrawn in PR III was saline. 
Planning Region I (Escambia County) was the next 
largest user of water (270.7 Mgal/d), followed by 
PR VII (Jefferson, Leon, and Wakulla Counties) 
(115.6 Mgal/d). These three Planning Regions (III, I, 
and VII) accounted for 79 percent of the District’s total 
water use. 

PROJECTION METHODOLOGY

Several methods were used to project water use 
for each of the five water use categories: public supply, 
domestic self-supplied and small public supply 
systems, commercial-industrial self-supplied, power 
generation, and recreational irrigation (golf courses). 
Methods varied from category to category, and were 
chosen based on the level of detail needed and the 
availability of historical and current data. For some cat-
egories, water-use projections were made by the water 
users. No projections were made for small water use 
categories such as livestock, fish farming, and residen-
tial lawn watering. The methodology and variables 
used for each category are detailed below.

For this project, curve fitting and extrapolation 
were used to project most of the variables (population, 
population served by public supply, and water use). 
This mathematical method is based on the fitting of a 
curve to historical population or water-use data and 
then extending this curve to arrive at future values. Six 
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Figure 11.  Total water withdrawn in the Northwest 
Florida Water Management District by category, 1995.
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of the most widely used curves of this type are: linear, 
geometric, parabolic, modified exponential, Gompertz, 
and logistic (Klosterman, 1990). These curves all rely 
on the assumption that the particular variable (popula-
tion or water use) is related to time in some manner. 
Linear, geometric, and parabolic curves are based on 
assumptions about the growth or growth rate of the 
variable. The linear curve assumes a constant increase 
in the variable, the geometric curve assumes a constant 
growth rate over time, and the parabolic curve assumes 
a constant change in the growth rate over time. Modi-
fied exponential, Gompertz, and logistic curves are 
asymptotic, in that they all change in relation to a fixed 
value that they either do not exceed or do not fall 
below, yet the curve gets ever closer to the fixed value. 
The assumption inherent in these asymptotic curves is 
that there is a resource limit which confines the vari-
able’s growth above a particular number or that there is 
a lower limit to the variable. All six curves were gener-
ated for each population (county and utility) and water-
use projection.

Several techniques were used to determine 
which of the six curves best fit the historical trend. 
These techniques include: 1) visual examination, 
2) evaluative statistics, and 3) other data or known 
limitations. The first step was to visually examine the 
graphs produced. Generally, only a few of the curves 
looked reasonable and fit the past trends well, and those 
curves that produce extreme or unrealistic results were 

eliminated (fig. 13). The next step was to analyze the 
evaluative statistics of the remaining curves. The eval-
uative statistics include the Coefficient of Relative 
Variation (CRV), Mean Standard Error (MSE), 
Standard Error of the Estimate (SEE) and the Mean 
Absolute Percentage Error (MAPE) which are calcu-
lated for each curve (table 2). Input criteria measure 
how closely the assumptions made in the curve's 
changes correspond to changes in the actual historical 
data. For this study, the CRV was chosen as the input 
statistic. This coefficient is the standard deviation of 
the input evaluation values divided by the mean of 
these values (Klosterman, 1990). In this manner, the 
CRV is standardized without regard to units so that 
varying data can be compared. While input criteria 
measure discrepancies between the changes in the pre-
dicted values, output criteria measure discrepancies 
between the actual values and the predicted values. 
Output statistics include the MSE, SEE, and MAPE. 
The MSE and SEE are measures of how well the pre-
dicted values correlate to the actual values. The MAPE 
is devoid of units and allows comparison between vary-
ing data (Klosterman, 1990). Generally, the curves 
with the best CRV or MAPE values were chosen 
(table 2). The third step was used if the first or second 
steps did not produce a clear choice. This step involved 
comparing the data from the curves to information pro-
vided by the water user, published information, or other 
sources to compare and select an appropriate curve. In 
some cases, none of the curves produced statistically 
significant results, and in these instances, projections 
were made using information from the water user or 
other sources. 

County Population Projections

The accuracy of using a curve fitting and extrap-
olation method are dependent upon the availability of 
reliable historical data. For this report, it was necessary 
to use population data in 5-year increments beginning 
with 1970. Generally, the U.S. Bureau of the Census 
(USBC) has the most reliable and comprehensive 
source of data available; it was the primary source for 
these population projections, but it is only available 
every 10 years.

The mid-decade population numbers are derived 
from BEBR. For all mid-decade population figures 
collected, the most recent data available are used. With 
the exception of 1995, only mid-census estimates that 
were calculated after the 1975 and 1985 censuses are 

Figure 12.  Total water withdrawn in the Northwest Florida 
Water Management District by Planning Region, 1995.
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used. Thus, the 1975 and 1985 population data are from 
the 1981 and 1991 Florida Statistical Abstract 
(University of Florida, 1981 and 1991). Although these 
estimates are rounded to the nearest hundred, they 
represent substantial differences from the estimates 
made within several years of the mid-census year. It is 
better to have numbers that differ slightly from the 
actual population due to rounding, rather than numbers 

that are specific, yet represent estimates made from less 
complete data. The 1995 county population figures 
were derived from BEBR (University of Florida, 1996 
and 1997). 

The future population for each county was esti-
mated by fitting a curve to the historical data from the 
USBC and BEBR, and extrapolating these data into the 
future in 5-year increments. The six curves mentioned 
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Figure 13.  Water use projections for Destin Water Users by curve. (Geometric curve was the projection selected.)
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Table 2.  Water use projections for Destin Water Users, Inc.

[All values in million gallons; Mod Exp, Modified Exponential; Geometric curve (grey column) was the projection selected; () values are 
negative]

Computed Values
Year Actual Linear Geometric Parabolic Mod Exp Gompertz Logistic

1985 808.10     810.42       815.15       824.34     832.76     832.17       831.59        
1986 852.20     831.64       833.95       837.96     843.28     842.93       842.58        
1987 858.60     852.85       853.19       853.11     855.24     855.05       854.85        
1988 881.20     874.07       872.88       869.77     868.83     868.72       868.61        
1989 863.20     895.29       893.01       887.95     884.27     884.18       884.07        
1990 937.50     916.51       913.62       907.65     901.82     901.67       901.51        
1991 923.20     937.73       934.69       928.87     921.77     921.53       921.27        
1992 928.40     958.95       956.26       951.61     944.44     944.10       943.74        
1993 974.90     980.17       978.32       975.86     970.20     969.84       969.45        
1994 1,007.10  1,001.38    1,000.89    1,001.64  999.48     999.26       999.03        
1995 1,031.60  1,022.60    1,023.98    1,028.93  1,032.76  1,033.01    1,033.29     
1996 1,059.43  1,043.82    1,047.61    1,057.74  1,070.58  1,071.85    1,073.31     

1997 -- 1,065.04    1,071.77    1,088.07  1,113.56  1,116.74    1,120.46     
1998 -- 1,086.26    1,096.50    1,119.92  1,162.41  1,168.83    1,176.65     
1999 -- 1,107.48    1,121.80    1,153.29  1,217.92  1,229.57    1,244.49     
2000 -- 1,128.70    1,147.68    1,188.17  1,281.01  1,300.78    1,327.68     
2001 -- 1,149.91    1,174.16    1,224.58  1,352.72  1,384.78    1,431.70     
2002 -- 1,171.13    1,201.24    1,262.50  1,434.21  1,484.49    1,564.97     
2003 -- 1,192.35    1,228.96    1,301.94  1,526.82  1,603.76    1,741.13     
2004 -- 1,213.57    1,257.31    1,342.91  1,632.07  1,747.57    1,983.84     
2005 -- 1,234.79    1,286.32    1,385.38  1,751.69  1,922.57    2,338.09     
2006 -- 1,256.01    1,315.99    1,429.38  1,887.63  2,137.69    2,901.14     
2007 -- 1,277.23    1,346.35    1,474.90  2,042.13  2,405.10    3,929.74     
2008 -- 1,298.45    1,377.42    1,521.93  2,217.71  2,741.70    6,393.55     
2009 -- 1,319.66    1,409.19    1,570.49  2,417.26  3,171.32    20,070.38   
2010 -- 1,340.88    1,441.70    1,620.56  2,644.05  3,728.17    (15,146.93)  
2011 -- 1,362.10    1,474.96    1,672.15  2,901.79  4,462.45    (5,210.20)    
2012 -- 1,383.32    1,508.99    1,725.26  3,194.70  5,449.31    (3,041.52)    
2013 -- 1,404.54    1,543.81    1,779.89  3,527.60  6,804.06    (2,094.12)    
2014 -- 1,425.76    1,579.42    1,836.03  3,905.93  8,708.21    (1,564.46)    
2015 -- 1,446.98    1,615.86    1,893.70  4,335.90  11,455.61  (1,227.12)    
2016 -- 1,468.19    1,653.14    1,952.88  4,824.56  15,536.87  (994.13)       
2017 -- 1,489.41    1,691.28    2,013.59  5,379.91  21,799.23  (824.07)       
2018 -- 1,510.63    1,730.30    2,075.81  6,011.06  31,760.73  (694.88)       
2019 -- 1,531.85    1,770.22    2,139.55  6,728.36  48,254.09  (593.71)       
2020 -- 1,553.07    1,811.06    2,204.80  7,543.55  76,806.40  (512.59)       

Evaluative Statistics
CRV 1.14 1.17 28.85 3.30 3.30 3.30
MSE 351.17 309.68 274.22 303.40 304.97 307.71
SEE 18.74 17.60 16.56 17.42 17.46 17.54

MAPE 1.54 1.47 1.32 1.37 1.39 1.40
ASYM 756          741            723             
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above were all fit to the historical data. The appropriate 
curve was initially selected based on statistical analysis 
and past trends, and the resulting projection was com-
pared against those either published by BEBR, in the 
county comprehensive plans, or from other sources. 
After further scrutiny, the projection was either 
accepted, or rejected. If rejected, the process would 
begin again, this time excluding the first curve used. 
Estimates of the population within the ASC portion of 
the county were made by comparing the public supply 
population served within the ASC to the total population 
served within the county.

Public Supply Population Served 
Projections

Population served projections were made using 
historical population served data in 5-year increments. 
Either five (1975, 1980, 1985, 1990, and 1995) or six 
(1970, 1975, 1980, 1985, 1990, and 1995) data points 
were used, depending on available data. For utilities that 
did not supply water before 1975, all available data 
points were used to estimate the future population 
served. Data came primarily from the USGS water-use 
data base (5-year assessments), but were also derived 
from service connections multiplied by people per 
household, and from FDEP Sanitary Surveys, BEBR, 
the NWFWMD water-use permit data base, and other 
sources. If the historical population served data were 
missing for one of the five or six data points (years), 
missing values were estimated based on the mean of the 
surrounding years.

From these data, each utility’s population 
served was projected for the years 2000, 2005, 2010, 
2015 and 2020 by selecting the most statistically via-
ble projection curve. The population served for these 
years was then divided into the projected water use to 
calculate a utility per capita value. If the per capita 
value appeared to be appropriate for a particular util-
ity based on historical data and trends, then the water-
use projection was considered acceptable. If not, the 
utility’s projected water-use calculations and histori-
cal population estimates were re-examined and 
adjustments were made as to the projection chosen. 

Public Supply Water Use Projections

Projections for public supply water use were made 
using historical water-use values for a 6-year (1991- 96), 
9-year (1988-96), or 12-year (1985-96) period between 

1985 and 1996. The period selected was based on the 
reliability of the data and the pattern of water use for the 
utility. Water-use projections were made by fitting a 
curve to the historical data and extrapolating. The appro-
priate curve was selected by statistical analysis and past 
trends, and was compared against projections provided 
by the utility (if the utility did supply projections). 

Projections were calculated for all utilities that 
used more than 0.10 Mgal/d in 1995 or that were pro-
jected to reach 0.10 Mgal/d by 2020. Projections were 
made with the assumption that the future trend for each 
utility is the same as the past trend (unless build out or 
expansion is noted through contact with the utility). 
Water-use projections for each utility were then 
checked against the projected population served as 
described above, and a per capita value was generated 
per utility. The per capita value was used to help verify 
the population served and the water use projection by 
utility. If the estimated per capita value was less than 
100 gal/d or more than 200 gal/d, then the projection 
variables were reexamined, and recalculated if needed. 

Peak day, peak month, and peak three-month 
values were projected using a calculated ratio between 
the annual daily average water use and the actual peak 
value per utility for each (peak day, peak month, and 
peak three-month), and multiplying it by the projected 
annual daily average. The peak day, peak month, and 
peak three-month values were obtained from the histor-
ical records of the utilities contacted through the public 
supply questionnaire or from the FDEP MOR files, and 
for the smaller utilities where data were not available, 
the county average was applied. 

The ratio used for each peak day, peak month, 
and peak three-month period was the highest ratio of the 
particular peak to that year’s annual daily average since 
1985. Using the peak month and the peak three-month 
values  helped accommodate for seasonality of public 
supply water use. Water demand increases from May 
through September because of lawn watering, seasonal 
population, and daily visitors. It is not possible to differ-
entiate the demand for each use (lawn watering, sea-
sonal population, or daily visitors) out of the total. The 
assumption was made that the ratio between the annual 
average daily use and peak day, peak month, and peak 
three-month values will remain about the same between 
1995 and 2020, and that all peak events will occur at 
approximately the same time of year. To verify these 
peak values, the trend in ratios was examined and anom-
alies were omitted using information obtained from the 
utilities. 
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Domestic Self-Supplied and Small Public 
Supply Systems Water-Use Projections

Projections for domestic self-supplied and small 
public supply systems populations were made by sub-
tracting the population served by public supply from 
the total county population. This assumes the remain-
ing population to be self-supplied or served by small 
public supply systems that use less than 0.10 Mgal/d 
(systems not accounted for under public supply). For 
estimating the domestic self-supplied and small public 
supply systems populations in each ASC, the same per-
centage of population for the ASC portion of the 
county was used, and it was assumed that this percent-
age would not change through 2020.

The water use for domestic self-supplied and 
small public supply systems was then calculated by 
assuming that the population not on public supply used 
the same amount of water (per capita) as the portion of 
the population on public supply in a county. The per 
capita value was then multiplied by the domestic self-
supplied and small public supply systems population to 
estimate the water demand for this category on a 
county level. The per capita value was calculated by 
taking the projected public supply water use per year 
and dividing it by the projected public supply popula-
tion served per year for each county. 

Commercial-Industrial Self-Supplied 
Water-Use Projections

Projections for the 14 major self-supplied com-
mercial-industrial facilities were provided directly by 
the users. Peak day, peak month, and peak three-month 
values were projected using a calculated ratio between 
the actual peak value per facility for each period and 
then multiplying that value by the projected annual 
daily average. The 14 commercial-industrial self-sup-
plied systems inventoried and projected individually 
include: Arizona Chemical Company (Bay County), 
Stone Container Corporation (Bay County), Champion 
International Corporation (Escambia County), Mon-
santo Corporation (Escambia County), U.S. Navy; 
Pensacola Naval Air Station (Escambia County), 
Quincy Farms (Gadsden County), Arizona Chemical 
Company (Gulf County), Florida Coast Paper Com-
pany (Gulf County), U.S. Air Force; Eglin Air Force 
Base (Okaloosa County), U.S. Air Force; Hulbert Field 
(Okaloosa County), Sterling Fibers Incorporated 
(Santa Rosa County), Air Products and Chemicals 
Incorporated (Santa Rosa County), Purdue Farms 

Incorporated (Walton County), and Primex Technolo-
gies Incorporated (Wakulla County). Water-use values 
for the remaining users in this category were assumed 
to stay at the current (1995) demand level. 

Power Generation Water-Use Projections

Projections for the five major power plants were 
provided directly by the users. This includes the Crist 
(Escambia County), Scholz (Jackson County), and 
Smith (Bay County) plants of Gulf Power Company 
and the Hopkins (Leon County) and Purdom (Wakulla 
County) Plants of the City of Tallahassee. Projections 
were also provided by a small private power generating 
facility, Timber Energy Incorporated (Liberty County). 
According to Gulf Power Company and the City of 
Tallahassee, no new power plants are planned over the 
next 10 years. No information was available beyond 
then. The Purdom Plant is in line to be expanded over 
the next 5 years, and projections by the City of Talla-
hassee for this facility reflect this change. Projections 
provided for each facility include demands for both 
fresh and saline water. Most of the freshwater used as 
well as all of the saline water used for power generation 
is used for once-through cooling, and nearly all of this 
water is returned to its source. 

Recreational Irrigation (Golf Course) 
Water-Use Projections

Projections for golf course irrigation water use 
were made by applying a fixed application rate per acre 
based on geographic location to the number of acres 
irrigated per county. The application rate was deter-
mined using one of two permitted rates—coastal or 
inland. For golf courses in coastal Counties (Bay, 
Escambia, Franklin, Gulf, Okaloosa, Santa Rosa, and 
Walton) 30 inches per acre was used as the application 
rate, and for golf courses in inland Counties (Calhoun, 
Gadsden, Holmes, Jackson, Jefferson, Leon, Liberty, 
Wakulla, and Washington), 21 inches per acre was 
used as the application rate (Angela Chelette, North-
west Florida Water Management District, April 1998, 
written commun.). These rates are generated from the 
AFSIRS computer model (Smajstrla, 1986) and are 
estimated to be for the average year. 

Golf course acreage was estimated by multiply-
ing the number of golf course holes per county by a 
statewide average of 4.5 acres per hole (Fernald and 
Purdum, 1998). The number of golf course holes was 
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obtained from the master list of golf courses compiled 
for this project from several sources. These sources  
included the NWFWMD water-use permit data base, 
and the Florida Sports Foundation, Fairways in the 
Sunshine, Official Florida Golf Guide (Florida Sports 
Foundation, 1994), the Florida Atlas and Gazetteer 
(DeLorme Publishing Company, 1986), and the 
National Golf Foundation (National Golf Foundation, 
1997). This method was used because the acreage 
information obtained from the golf course surveys was 
incomplete.

In addition to existing golf courses, a projection 
of additional golf course holes per county was made. A 
ratio of people per golf course hole was developed for 
1995 by dividing a county’s total population by the 
total number of golf course holes in that county. This 
ratio was then multiplied by the projected population to 
estimate the future number of golf course holes per 
county. The number of holes was rounded to incre-
ments of nine to reflect potential golf course develop-
ment. The projected number of holes was then 
multiplied by 4.5 acres per hole to obtain future acre-
age. The projected acreage was then multiplied by the 
appropriate application rate (21 or 30 inches per acre) 
to project water use. 

WATER-USE PROJECTION FOR THE 
NORTHWEST FLORIDA WATER 
MANAGEMENT DISTRICT

The projected population for the NWFWMD 
was made using the methods described previously. 
Population for the NWFWMD is projected to reach 
1,596,888 by the year 2020 (table 3 and fig. 14). This is 
an increase of 41 percent (464,639) between 1995 and 
2020. These estimates compare favorably to the 
1,595,900 estimated by BEBR in their medium popula-
tion projection for the 16 counties within the 
NWFWMD for the year 2020 (Smith and Nogle, 
1997); there was a difference of less than 1 percent 
between the two projections. The population served by 
public supply for the NWFWMD is projected to reach 
1,353,836 by the year 2020 (table 3 and fig. 14)—an 
increase of nearly 46 percent (427,707) between 1995 
and 2020.

 Total water demand for the NWFWMD is pro-
jected to reach 940.2 Mgal/d in 2000, 1,003.1 Mgal/d 
in 2010, and 1,059.1 Mgal/d in 2020 (table 4). This rep-
resents a 19 percent increase between 1995 and 2020, 
but a 1.5 percent decrease between 1970 and 2020. The 

decrease between 1970 and 2020 is a result of high 
water usage at several power plants during the 1970’s, 
which decreased substantially by 1995 and will remain 
at this level through 2020. Excluding water withdrawn 
for power generation needs from these totals, water 
demands will increase 34 percent between 1995 and 
2020, and 58 percent between 1970 and 2020. Specifi-
cally, public supply demands are projected to increase 
74.1 Mgal/d (53 percent), and demands by domestic 
self-supplied and small public supply systems are pro-
jected to increase 9.1 Mgal/d (28 percent) between 
1995 and 2020. Combined, projected water needs for 
drinking water purposes in the NWFWMD will 
increase about 83.2 Mgal/d (48 percent) between 1995 
and 2020 (fig. 15). Commercial-industrial self-sup-
plied demands are projected to increase about 
16.9 Mgal/d (13 percent) between 1995 and 2020 
(fig. 15). Agricultural and recreational irrigation 
demands, combined, are projected to increase 
16.8 Mgal/d (48 percent) between 1995 and 2020 
(fig. 15). Water demands for power generation are pro-
jected to increase about 53.9 Mgal/d (10 percent) 
between 1995 and 2020. Although power generation 
water use shows an increase during this time, plant 
capacities are not projected to change dramatically. 
The increase is actually a result of several plants not 
operating at capacity during 1995, and projecting that 
they will by 2020. Additionally, nearly all (99 percent) 
of the water withdrawn for power generation purposes 
in 1995 was returned to its source. 

Population and Water-Use Projections by 
Planning Region

Population projections indicate that PR II will 
account for the largest population by the year 2020, 
followed by PR VII, and PR I (table 3). Combined, 
these three PRs will account for 75 percent of the 
District’s total population by the year 2020. Planning 
Region II will account for the largest population served 
by public supply by the year 2020, followed by PR I, 
and PR VII (table 3). Combined, these three PRs will 
account for 80 percent of the District’s population 
served by public supply in the year 2020.

Water use projections indicate that the demands 
will increase in most of the seven Planning Regions 
over the next 25 years (fig. 16). Planning Region III 
will continue to be the largest user of water, but the 
largest increase will occur in PR II and VII. Between 
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Table 3.  Projected population and population served by public supply by Planning Region and county in the Northwest Florida Water Mangement District, 1970-
2020

[All values in million gallons per day; modified from Marella 1995; and Moss and de Bodisco, 1998]

1995 2000 2005 2010 2015 2020

Total 
Population

Population 
Served

Total 
Population

Population 
Served

Total 
Population

Population 
Served

Total 
Population

Population 
Served

Total 
Population

Population 
Served

Total 
Population

Population 
Served

Planning Region I 282,742 246,878 300,372 273,287 316,471 292,060 332,570 311,195 348,669 330,788 364,768 350,965

Escambia 282,742 246,878 300,372 273,287 316,471 292,060 332,570 311,195 348,669 330,788 364,768 350,965

Planning Region II 292,213 269,711 326,914 301,075 351,743 325,892 378,640 352,485 409,918 378,980 442,351 403,574

Okaloosa 162,707 149,665 172,982 158,482 187,128 172,701 201,275 184,220 215,421 195,747 229,567 205,438

Santa Rosa 96,091 90,247 118,412 110,805 126,164 118,511 135,770 130,912 149,300 143,353 162,475 155,826

Walton 33,415 29,799 35,520 31,788 38,451 34,680 41,595 37,353 45,197 39,880 50,309 42,310

Planning Region III 139,173 127,562 145,364 135,829 155,763 143,456 166,162 151,192 176,561 159,046 186,960 167,039

Bay 139,173 127,562 145,364 135,829 155,763 143,456 166,162 151,192 176,561 159,046 186,960 167,039

Planning Region IV 101,833 32,084 100,236 33,360 105,023 35,131 110,633 37,138 116,270 39,387 122,227 41,864

Calhoun 11,988 4,455 11,916 4,382 12,641 4,689 13,410 5,003 14,225 5,324 15,090 5,637

Holmes 17,385 3,864 17,574 3,997 18,572 4,056 19,627 4,110 20,742 4,161 21,920 4,212

Jackson 46,577 14,870 44,727 15,487 45,696 16,081 47,211 16,796 48,454 17,632 49,696 18,589

Liberty 6,873 2,020 6,767 1,971 7,507 2,057 8,327 2,152 9,238 2,255 10,248 2,370

Washington 19,010 6,875 19,252 7,523 20,607 8,248 22,058 9,077 23,611 10,015 25,273 11,056

Planning Region V 23,507 20,034 24,539 21,112 27,020 23,478 30,177 26,057 34,241 29,248 39,558 32,279

Franklin 10,236 9,926 11,251 10,680 12,738 12,060 14,634 13,626 17,048 15,796 20,126 17,777

Gulf 13,271 10,108 13,288 10,432 14,282 11,418 15,543 12,431 17,193 13,452 19,432 14,502

Planning Region VI 44,734 29,619 44,982 29,227 46,557 29,933 48,372 30,340 50,426 30,604 52,719 30,810

Gadsden 44,734 29,619 44,982 29,227 46,557 29,933 48,372 30,340 50,426 30,604 52,719 30,810

Planning Region VII 248,047 200,241 275,013 217,353 303,985 243,041 332,746 268,582 360,931 297,659 388,305 327,305

Jefferson 13,509 4,788 13,718 5,132 14,534 5,773 15,349 6,494 16,165 7,304 16,980 8,216

Leon 217,533 186,440 241,272 202,032 265,840 225,270 289,555 248,008 311,934 273,832 332,610 299,654

Wakulla 17,005 9,013 20,023 10,189 23,611 11,998 27,842 14,080 32,832 16,523 38,715 19,435

Totals 1,132,249 926,129 1,217,420 1,011,243 1,306,562 1,092,991 1,399,300 1,176,989 1,497,016 1,265,712 1,596,888 1,353,836
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1970 and 1990, water use trends were influenced by 
fluctuations in power generation usage or extreme 
climatic conditions (primarily rainfall) that increased 
or decreased public supply and irrigation demands. 
Although projections for each Planning Region is con-
sistent through 2020, extreme climate conditions can 
dramatically affect water demands for a given year. 

Planning Region I

The population of PR I is projected to increase 
from 282,742 in 1995 to 364,768 in 2020 (table 3). This 
is an increase of 29 percent between 1995 and 2020. The 
population served by public supply is projected to reach 
350,965 by 2020 (table 3), which is an increase of 
32 percent between 1995 and 2020.

Total water demand for PR I is projected to 
increase to 300.1 Mgal/d by the year 2020, an 11 percent 
increase from 1995 (table 4). Excluding water with-
drawn for power generation needs, water use will 
increase 19 percent between 1995 and 2020. Specifi-
cally, public supply demands are projected to increase 
10.8 Mgal/d while demands from domestic self-supplied 
and small public supply systems are projected to 
decrease by about 3.5 Mgal/d between 1995 and 2020. 

Combined, projected water needs for drinking water 
purposes in PR I will increase 7.3 Mgal/d (17 percent) 
between 1995 and 2000 (fig. 17). Commercial-industrial 
self-supplied demands are projected to increase about 
12 Mgal/d (19 percent) between 1995 and 2020 
(fig. 17). Agricultural and recreational irrigation 
demands combined are projected to increase 0.9 Mgal/d 
(44 percent) between 1995 and 2020 (fig. 17). Water 
demands for power generation are projected to remain 
between 165 and 175 Mgal/d through 2020. Water use 
and population projections for the individual water users 
within PR I are detailed in Appendix 4.

Planning Region II

The population of PR II is projected to increase 
from 292,213 in 1995 to 442,351 in 2020 (table 3). This 
is an increase of 51 percent between 1995 and 2020. 
The population served by public supply is projected to 
reach 403,574 by 2020 (table 3), an increase of 50 per-
cent between 1995 and 2020. Planning Region II 
includes Okaloosa, Santa Rosa, and Walton Counties, 
in which populations are projected to reach 229,567, 
162,475, and 50,309, respectively, by the year 2020  
(table 3). The majority of the population (65 percent) in

Figure 14.  Projected population and population served by public supply in the Northwest Florida Water 
Management District, 1995-2020.  (1995 total population from University of Florida, 1996)
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Table 4.  Historical and projected water use by Planning Region and county in the Northwest Florida Water Management District, 1970-2020

[All values in million gallons per day; modified from Marella 1995; and Moss and de Bodisco, 1998]

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
Planning Region I 322.54 375.88 427.79 337.88 285.91 270.69 277.39 282.69 288.34 294.12 300.14

Escambia 322.54 375.88 427.79 337.88 285.91 270.69 277.39 282.69 288.34 294.12 300.14

Planning Region II 34.03 42.16 49.87 45.06 53.28 60.00 66.57 72.74 79.25 86.68 94.65
Okaloosa 15.66 17.61 21.41 25.46 30.40 30.86 33.95 36.51 39.67 42.98 46.67

Santa Rosa 15.60 22.28 25.20 15.23 17.85 21.35 23.92 26.70 29.17 32.16 34.98
Walton 2.77 2.27 3.26 4.37 5.03 7.79 8.70 9.53 10.41 11.54 13.00

Planning Region III 319.10 266.18 446.10 312.74 283.62 315.39 319.34 326.19 333.88 338.15 343.32
Bay 319.10 266.18 446.10 312.74 283.62 315.39 319.34 326.19 333.88 338.15 343.32

Planning Region IV 168.02 143.04 140.07 124.31 133.64 81.85 119.17 124.49 132.43 134.68 138.37
Calhoun 2.04 2.71 3.42 3.14 3.74 3.92 5.27 5.76 6.37 6.95 7.63
Holmes 1.23 1.08 1.98 2.84 3.39 4.78 4.97 5.44 5.92 6.28 6.63
Jackson 161.23 136.65 131.44 114.83 121.47 67.28 102.37 106.30 112.68 113.47 115.57

Liberty 1.72 0.66 0.73 0.65 1.40 1.62 1.78 2.02 2.28 2.57 2.88
Washington 1.80 1.94 2.50 2.85 3.64 4.25 4.78 4.97 5.18 5.41 5.66

Planning Region V 37.79 36.02 36.72 35.17 36.89 32.27 32.54 32.85 33.19 33.78 34.44
Franklin 0.87 1.12 1.30 1.35 1.82 1.77 2.03 2.26 2.51 2.81 3.23

Gulf 36.92 34.90 35.42 33.82 35.07 30.50 30.51 30.59 30.68 30.97 31.21

Planning Region VI 11.02 10.53 11.54 11.91 13.79 12.50 13.32 13.01 14.29 14.89 15.78
Gadsden 11.02 10.53 11.54 11.91 13.79 12.50 13.32 13.01 14.29 14.89 15.78

Planning Region VII 183.07 135.02 123.10 66.81 96.73 115.58 111.83 116.42 121.76 127.06 132.41
Jefferson 6.03 7.11 7.45 4.52 6.41 6.64 6.83 6.88 7.40 7.71 8.08

Leon 15.27 20.56 26.90 31.44 35.84 37.10 41.82 45.75 50.00 54.39 58.79
Wakulla 161.77 107.35 88.75 30.85 54.48 71.84 63.18 63.79 64.36 64.96 65.54

Totals 1,075.57 1,008.83 1,235.19 933.88 903.86 888.28 940.16 968.39 1,003.14 1,029.36 1,059.11
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Figure 15.  Historical and projected water use for the Northwest Florida Water Management District by major 
category, 1970-2020.  (Values do not include power generation water use; modified from Marella, 1995; and 
Moss and de Bodisco, 1998)

Figure 16.  Historical and projected water use for the Northwest Florida Water Management District by Planning 
Region, 1970-2020.  (Values do not include power generation water use; modified from Marella, 1995; and Moss 
and de Bodisco, 1998)
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PR II is expected to continue to live within ASC 1 
(figs. 3 and 5), as the population of this ASC is pro-
jected to reach 287,665 by 2020. In addition to perma-
nent residents, seasonal populations and daily visitors 
will continue to be a large part of ACS 1, especially 
during the summer months.

Total water demand for PR II is projected to 
increase to 94.7 Mgal/d by the year 2020, a 58 percent 
increase from 1995 (table 4). Specifically, public sup-
ply demands are projected to increase 25.2 Mgal/d 
while demands from domestic self-supplied and small 
public supply systems are projected to increase by 
about 2.9 Mgal/d between 1995 and 2020. Combined, 
projected water needs for drinking water purposes in 
PR II will increase 28.1 Mgal/d (68 percent) between 
1995 and 2000 (fig. 18). Commercial-industrial self-
supplied demands are projected to increase about 
4.5 Mgal/d (38 percent) between 1995 and 2020 
(fig. 18). Agricultural and recreational irrigation 
demands combined are projected to increase 
2.1 Mgal/d (31 percent) between 1995 and 2020 
(fig. 18). Water-use and population projections for the 
individual water users within PR II are detailed in 
Appendix 5.

Planning Region III

The population of PR III is projected to increase 
from 139,173 in 1995 to 186,960 in 2020 (table 3). 
This is an increase of 34 percent between 1995 and 2020. 
The population served by public supply is projected to 
reach 167,039 by 2020 (table 3), an increase of 31 per-
cent between 1995 and 2020. A large portion of the pop-
ulation in PR III lives along the coast or in the urban area 
within ASC 4 (figs. 3 and 6). The population of this ASC 
for the year 2020 is projected to reach 52,349 or 
28 percent of the total population of PR III. In addition 
to permanent residents, seasonal populations and daily 
visitors will continue to be a large part of PR III and ASC 
4, especially during the summer months. 

Total water demand for PR III is projected to 
increase to 343.3 Mgal/d by the year 2020, a 9 percent 
increase from 1995 (table 4). Excluding water with-
drawn for power generation needs, water use will 
increase 27 percent between 1995 and 2020. Specifi-
cally, public supply demands are projected to increase 
12.6 Mgal/d while demands from domestic self-sup-
plied and small public supply systems are projected to 
increase by about 2.1 Mgal/d between 1995 and 2020. 
Combined, projected water needs for drinking water 

Figure 17.  Historical and projected water use for Planning Region I by major category, 1970-2020.  (Values do 
not include power generation water use; modified from Marella, 1995; and Moss and de Bodisco, 1998)
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purposes in PR III will increase 14.6 Mgal/d (55 per-
cent) between 1995 and 2000 (fig. 19). Commercial-
industrial self-supplied demands are projected to 
remain between 27 and 28 Mgal/d through 2020 
(fig. 19). Most of the water used for commercial-indus-
trial will be provided by public supply, but for projec-
tion purposes it was included under the commercial-
industrial self-supplied category. Agricultural and rec-
reational irrigation demands combined are projected to 
increase 0.6 Mgal/d (32 percent) between 1995 and 
2020 (fig. 19). Water demands for power generation 
are projected to remain between 260 and 275 Mgal/d 
through 2020. Water-use and population projections 
for the individual water users within PR III are detailed 
in Appendix 6.

Planning Region IV

The population of PR IV is projected to increase 
from 101,833 in 1995 to 122,227 in 2020 (table 3). 
This is an increase of 20 percent between 1995 and 
2020. The population served by public supply is 
projected to reach 41,864 by 2020 (table 3), an increase 
of 30 percent between 1995 and 2020. Planning Region 
IV includes Calhoun, Holmes, Jackson, Liberty, and 
Washington Counties, in which populations are pro-

jected to reach 15,090, 21,920, 49,696, 10,248, and 
25,273, respectively,  by the year 2020 (table 3). The 
majority of the population in PR IV will continue to 
live in rural areas throughout these five counties. 

Total water demand for PR IV is projected to 
increase to 138.4 Mgal/d by the year 2020, a 69 percent 
increase from 1995 (table 4). Excluding water with-
drawn for power generation needs, water use will 
increase 53 percent between 1995 and 2020. Specifi-
cally, public supply demands are projected to increase 
2.6 Mgal/d while demands from domestic self-supplied 
and small public supply systems are projected to 
increase by about 4.4 Mgal/d between 1995 and 2020. 
Combined, projected water needs for drinking water 
purposes in PR IV will increase 6.9 Mgal/d (40 per-
cent) between 1995 and 2000 (fig. 20). Commercial-
industrial self-supplied demands are projected to 
remain at about 2.0 Mgal/d between 1995 and 2020 
(fig. 20). Agricultural and recreational irrigation 
demands combined are projected to increase 
9.5 Mgal/d (79 percent) between 1995 and 2020 
(fig. 20). Water demands for power generation are pro-
jected to remain between 80 and 90 Mgal/d through 
2020. Water-use and population projections for the 
individual water users within PR IV are detailed in 
Appendix 7.

Figure 18.  Historical and projected water use for Planning Region II by major category, 1970-2020.  (Modified 
from Marella, 1995; and Moss and de Bodisco, 1998)
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Figure 19.  Historical and projected water use for Planning Region III by major category, 1970-2020.  (Values do 
not include power generation water use; modified from Marella, 1995; and Moss and de Bodisco, 1998.)

Figure 20.  Historical and projected water use for Planning Region IV by major category, 1970-2020.  (Values 
do not include power generation water use; modified from Marella, 1995; and Moss and de Bodisco, 1998.)
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Planning Region V

The population of PR V is projected to increase 
from 23,507 in 1995 to 39,558 in 2020 (table 3). 
This is an increase of 68 percent between 1995 and 
2020. The population served by public supply is pro-
jected to reach 32,279 by 2020 (table 3), an increase of 
61 percent between 1995 and 2020. Planning Region V 
includes Franklin and Gulf Counties, in which popula-
tions are projected to reach 20,126 and 19,432, respec-
tively, by the year 2020 (table 3). The majority of the 
population (86 percent) in PR V lives along the coast in 
ASC 2 and ASC 3 (figs. 3 and 8). The population of 
ASC 2 for the year 2020 is projected to reach 14,574 
while the population of ACS 3 is projected to reach 
19,522 by the year 2020. In addition to the permanent 
population in PR V, seasonal populations increase sub-
stantially during the summer months in the coastal 
communities and is expected to continue. 

Total water demand for PR V is projected to 
increase to 34.4 Mgal/d by the year 2020, a 7 percent 
increase from 1995 (table 4). Specifically, public sup-
ply demands are projected to increase 1.5 Mgal/d, 
while demands from domestic self-supplied and small 
public supply systems are projected to increase by 
about 0.5 Mgal/d between 1995 and 2020. Combined, 
projected water needs for drinking water purposes in 

PR V will increase 2.0 Mgal/d (59 percent) between 
1995 and 2000 (fig. 21). Commercial-industrial self-
supplied demands are projected to remain between 28 
and 29 Mgal/d between 1995 and 2020 (fig. 21). Agri-
cultural and recreational irrigation demands combined 
are projected to increase 0.1 Mgal/d (50 percent) 
between 1995 and 2020 (fig. 21). Water-use and popu-
lation projections for the individual water users within 
PR V are detailed in Appendix 8.

Planning Region VI

The population of PR VI is projected to increase 
from 44,734 in 1995 to 52,719 in 2020 (table 3). This 
is an increase of 18 percent between 1995 and 2020. 
The population served by public supply is projected to 
reach 30,810 by 2020 (table 3), an increase of 4 percent 
between 1995 and 2020. Within PR VI is ASC 5, which 
covers the central part of Gadsden County (fig. 9). The 
population of this ASC for the year 2020 is projected to 
reach 39,539 or 75 percent of the total population of 
PR VI. 

 Total water demand for PR VI is projected to 
increase to 15.8 Mgal/d by the year 2020, a 26 percent 
increase from 1995 (table 4). Specifically, public 
supply demands are projected to increase 0.6 Mgal/d, 

Figure 21.  Historical and projected water use for Planning Region V by major category, 1970-2020.  (Modified 
from Marella, 1995; and Moss and de Bodisco, 1998)
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while demands from domestic self-supplied and small 
public supply systems demands are projected to 
increase by about 0.9 Mgal/d between 1995 and 2020. 
Combined, projected water needs for drinking water 
purposes in PR VI will increase 1.5 Mgal/d (25 per-
cent) between 1995 and 2000 (fig. 22). Commercial-
industrial self-supplied demands are projected to 
remain near 1 Mgal/d between 1995 and 2020 (fig. 22). 
Agricultural and recreational irrigation demands com-
bined are projected to increase 1.7 Mgal/d (31 percent) 
between 1995 and 2020 (fig. 22). Water-use and popu-
lation projections for the individual water users within 
PR VI are detailed in Appendix 9. 

Planning Region VII

The population of PR VII is projected to increase 
from 248,047 in 1995 to 388,305 in 2020 (table 3). This 
is an increase of nearly 57 percent between 1995 and 
2020. The population served by public supply is pro-
jected to reach 327,305 by 2020 (table 3), an increase 
of 63 percent between 1995 and 2020. Planning Region 
VII includes all of Jefferson, Leon, and Wakulla Coun-
ties, in which populations are projected to reach 
16,980, 332,610, and 38,715 by the year 2020 respec-

tively (table 3). The majority of the population in 
PR VII will continue to reside in the urban area associ-
ated with the City of Tallahassee. 

Total water demand for PR VII is projected to 
increase to 132.4 Mgal/d by the year 2020, a 15 percent 
increase from 1995 (table 4). Excluding water with-
drawn for power generation needs, water use will 
increase 57 percent between 1995 and 2020. Specifi-
cally, public supply systems demands are projected to 
increase 21.1 Mgal/d, while demands from domestic 
self-supplied and small public supply systems are pro-
jected to increase by about 1.8 Mgal/d between 1995 
and 2020. Combined, projected water needs for drink-
ing water purposes in PR VII will increase 22.9 Mgal/d 
(63 percent) between 1995 and 2000 (fig. 23). Commer-
cial-industrial self-supplied demands are projected to 
remain between 1.0 and 1.5 Mgal/d through 2020 
(fig. 23). Agricultural and recreational irrigation 
demands combined are projected to increase 1.9 Mgal/d 
(30 percent) between 1995 and 2020 (fig. 23). Water 
demands for power generation are projected to remain 
between 60 and 70 Mgal/d through 2020. Water-use and 
population projections for the individual water users 
within PR VII are detailed in Appendix 10.

Figure 22.  Historical and projected water use for Planning Region VI by major category, 1970-2020.  (Modified 
from Marella, 1995; and Moss and de Bodisco, 1998)
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SUMMARY

 The Northwest Florida Water Management 
District is located in the western panhandle of Florida 
and encompasses about 11,200 square miles. In 1995, 
the District had an estimated population of 
1.13 million, an increase of about 47 percent from the 
1975 population of 0.77 million. Over 50 percent of the 
resident population lives within 10 miles of the coast. 
In addition, hundreds of thousands of visitors come to 
the coastal areas of the panhandle during the summer 
months for recreation and vacation purposes. Water 
withdrawn to meet demands for public supply, domes-
tic self-supplied, commercial-industrial, agricultural 
irrigation, and recreational irrigation purposes in the 
District has increased 18 percent (52 Mgal/d) between 
1970 and 1995. The greatest increases were for public 
supply and domestic self-supplied (99 percent 
increase) and agricultural irrigation (60 percent 
increase) between 1970 and 1995. In 1995, approxi-
mately 70 percent of the water withdrawn for these pur-
poses was from ground-water sources, with the 
majority of this from the Floridan aquifer system. The 
increase in water demands has affected water levels in 
the Floridan aquifer system, especially along the 
coastal areas. The NWFWMD is mandated under the 

Florida Statutes (Chapter 373) to protect and manage 
the water resources in this area of the State. The man-
date includes meeting current and future demands 
while ensuring that adequate amounts of water remain 
available to sustain water resources and water depen-
dent natural systems. 

For this project, curve fitting and extrapolation 
were used to project most of the variables (population, 
population served by public supply, and water use) for 
the years 2000, 2005, 2010, 2015, and 2020. This math-
ematical method is based on the fitting of a curve to 
historical population or water-use data and then 
extending this curve to arrive at future values. Six of 
the most widely used curves for this type of process are 
linear, geometric, parabolic, modified exponential, 
Gompertz, and logistic. Several techniques were used 
to determine which of the six curves best fit the histor-
ical trend. These techniques include 1) visual examina-
tion, 2) evaluative statistics, and 3) other data or known 
limitations. 

The public-supply category refers to water 
supplied by a publicly or privately owned water system 
for public distribution. Projections were calculated for 
all utilities that used more than 0.10 Mgal/d in 1995 or 
that were projected to reach 0.10 Mgal/d by 2020 

Figure 23.  Historical and projected water use for Planning Region VII by major category, 1970-2020.  (Values do 
not include power generation water use; modified from Marella, 1995; and Moss and de Bodisco, 1998)
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within each county and ASC. Projections for public 
supply water use were made by using historical water-
use values for a 6-year (1991-96), 9-year (1988-96), or 
12-year (1985-96) period between 1985 and 1996. The 
period selected was based on the reliability of the data 
and the pattern of water use for each utility or user. 

Domestic self-supplied use includes water with-
drawn by individual households and water withdrawn 
by the small public supply systems not inventoried 
under public supply. Water-use projections for domes-
tic self-supplied and small public supply systems water 
use were made by multiplying the population of the 
county not served by public supply by per capita use 
value. 

Commercial-industrial self-supplied use 
includes water withdrawn at commercial, industrial, 
and mining facilities. Projections for the 14 major self-
supplied commercial-industrial facilities were made 
based upon information provided directly from the 
users, which included the annual daily average water 
use. Values for the remaining users in this category 
were assumed to stay at current (1995) levels.

Power generation use includes water withdrawn 
at thermoelectric power generation facilities and 
includes fresh and saline water withdrawn for all uses 
at these facilities. Projections for five power plants and 
the one small power provider in the District were made 
based on information provided by the owners or 
facility.

Recreational irrigation use includes the artificial 
application of water on lands to assist in the growing 
of golf course turf grass. Projections for golf course 
irrigation were made by applying a fixed application 
rate per acre based on geographic location (30 inches 
per acre in coastal areas or 21 inches per acre for inland 
areas) to each golf course and multiplied by the number 
of acres irrigated. A ratio of people per golf course hole 
was developed and applied to project future water use. 
This ratio was then multiplied by the projected popula-
tion to determine the additional number of golf course 
holes per county or Planning Region (rounded in nine 
hole increments). The projected number of holes was 
multiplied by the number of acres per hole and then by 
the appropriate application rate. 

The population for the NWFWMD is projected 
to reach 1,596,888 by the year 2020 - an increase of 
41 percent between 1995 and 2020. Most of the popu-
lation in the District will continue to reside in the urban 
areas of Pensacola and Tallahassee, and along the 
coastal areas. Population projections indicate that PR II 

will account for the largest population by the year 
2020, followed by PR VII, and PR I. Combined, these 
three Planning Regions will account for 75 percent of 
the District’s total population by the year 2020. The 
population served by public supply for the NWFWMD 
is projected to reach 1,353,836 by the year 2020 - an 
increase of nearly 46 percent between 1995 and 2020.

 Total water demand for the NWFWMD is pro-
jected to reach 940.2 Mgal/d in 2000, 1,003.1 Mgal/d 
in 2010, and 1,059.1 Mgal/d in 2020. Excluding water 
withdrawn for power generation needs from these 
totals, water demands will increase 34 percent between 
1995 and 2020 and 58 percent between 1970 and 2020. 
Specifically, public supply demands are projected to 
increase 74.1 Mgal/d (53 percent), and demands from 
domestic self-supplied and small public supply sys-
tems are projected to increase 9.1 Mgal/d (28 percent) 
between 1995 and 2020. Combined, projected water 
needs for drinking water purposes in the NWFWMD 
will increase about 83.2 Mgal/d (48 percent) between 
1995 and 2020. Commercial-industrial self-supplied 
demands are projected to increase about 16.9 Mgal/d 
(13 percent) between 1995 and 2020. Agricultural and 
recreational irrigation demands, combined, are pro-
jected to increase 16.8 Mgal/d (48 percent) between 
1995 and 2020. Water demands for power generation 
are projected to increase about 53.9 Mgal/d (10 per-
cent) between 1995 and 2020. Although power genera-
tion water use shows an increase during this time, plant 
capacities are not projected to change during this 
period. Water-use projections indicate that the 
demands will increase in most of the seven Planning 
Regions over the next 25 years. Planning Region III 
will continue to be the largest user of water, but the 
largest increase will occur in PR II and VII. 
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