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INTRODUCTION

The Cooperative River Basin Study for Martin and St. Lucie Counties was

initiated at the request of the Soil and Water Conservation Districts

of these two counties. Authority for participation in the study by the

United States Department of Agriculture is granted under Public Law 83-566,

Section 6. Within the USDA, the principal participants for this study are

the Economic Research Service and the Soil Conservation Service.

Due to budgetary constraints during the period that this study was

initiated and undertaken, the study focus was changed to a study of the

relationship of soils, current and projected land use, and habitat.

Therefore, the sponsors recognize this study only as a land use study

that compiles available published data related to the following items:

1 . Potential water storage areas

.

2 . Future agricultural water needs

.

3 . Future urban and industrial water demands

.

4. Environmentally sensitive areas and areas of special consideration for
development

.

5. Effects of interchange of groundwater between various aquifer level’s.

6. Surface water quality.

7. Water quantities from various storm frequencies and surface runoff.

8. Flood data on non-incorporated areas not covered by flood insurance
studies

.

9. Potential for storing water outside the county for future use (interchange
with Lake Okeechobee and other areas)

.

10.

Water conservation programs.

The St. Lucie Soil and Water Conservation District hopes future funding

would allow this land use study to be expanded into a river basin plan

that would relate these items to the St . Lucie River and help the District

in their soil and water conseirvation program.

1
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Much of the material included in this report is compiled from, or quoted

directly from, reports of other agencies or organizations. All quoted

material in this report is printed in script . Opinions and recommenda-

tions contained in those reports do not necessarily represent the

opinions nor philosphies of the sponsors (St. Lucie Soil and Water

Conservation District) nor the USDA agencies that assisted in developing

this report.
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SUMMARY Al^D CONCLUSIONS

1. All population figures, past and projected, show an increase in

population in St. Lucie County. The maximum projected increase

from the 1980 population of 84,520 is 194 percent in the next

55 years as contrasted to the low projection of 69 percent.

2. As a result, pressures on the land and water resources of the

county are increasing. This pressure can be expected to result

in conflicts over the limited quantity of land and water available.

The quality of the environment can be expected to change due to

this pressure (some might call it environmental deterioration)

.

A public informed about the consequences of alternative development

possibility will make a more rational choice from among future water

and land use options.

3 . A better understanding is needed regarding the quantity and quality

of available water in its relationship to such natural factors as,

for example, the frequency, duration, and amount of precipitation;

soils and land cover. More information is needed regarding the

effect of differing technologies on the amount of water required

to be withdrawn or conserved for various uses.

4. The U. S. Geological Survey, South Florida Water Management District,

and the Institute of Food and Agricultural Sciences, in particular,

should be encouraged to coordinate, expand and intensify their current

research on this issue in the St. Lucie County area. The University

of Florida Food & Resource Economics Department and the South Florida

Water Management District should mount a major study program, in

conjunction with the needed physical and biological research to develop

and disseminate information on alternative water management policies,

including pricing policies. Particular attention should be given to

distribution of those costs and benefits among the affected segments

of society. Supporting organizations should include, but not be limited

to Department of Environmental Regulation, Department of Natural Resources,

Department of Agriculture and Consumer Services, Soil Conservation Service,

and the other water management districts.
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5. Several alternatives are being analyzed by the Corps of Engineers and

South Florida Water Management District as potential water sources,

as well as their potentials in meeting water resource management

objectives (such as preserving natural resources, fish and wildlife).

Some alternatives being considered include wellfield development,

demand reductions, desalination, dual conveyance systems enabling water

of various qualities to be used for different purposes and deep aquifer

storage. The South Florida Water Management District reports that there

are several ongoing studies to determine the feasible alternatives.

6. The Southwest Florida Water Management District at Brooksville, in

cooperation with the Center for Governmental Responsibility, University

of Florida College of Law, prepared and published a report designed to

meet the minimum criteria of the National Flood Insurance Program (NFIP)

so that a community using it may qualify for flood insurance. Each flood

insurance study includes a flood boundary map delineating the areas

subject to flooding by the 100-year and 500-year floods. The model

flood management ordinance should be used as a minimum basis for

regulation and the NFIP encourages the use of higher standards in local

programs

.

7. A small change in the subtle balance among geologic conditions, soils,

climate, ground water and surface water regimen, flora, and fauna, can

cause significant changes in the environment. Human interference with

these natural balances has been a source of controversy throughout the

country^ To provide a sound basis for resolving such conflicts, future

developments should be carefully considered for effects on ground and

surface water, habitat, and the general environment/impacts on the

quality of life.

The South Florida Water Management District is doing studies on various

alternatives encouraging water conservation. The U. S. Army Corps of

Engineers is currently doing a major study of water supply in St. Lucie

County. The USDA Soil Conservation Service assists individual landowners

with soil and water conservation needs as well as local governments.

V
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CHAPTER I. CURRENT AND PROJECTED POPULATION AND ECONOMIC ACTIVITY

Population, employment, and land use information provide an important base on

which to estimate potential pressure on land, water, and environmental resources.

It is important to recognize that projections are estimates of trends that seem

to be occurring. The actual situation that will occur at a future time period

may differ substantially even if no controlling actions are taken. However,

the public, interested in and concerned about the environment within which

they and future generations will live, can use information from projections

to encourage development directions which may be preferred. Thus, the pro-

jections contained herein should be viewed only as information useful in

developing county policy, not as inevitable conditions over which the public

has no control.

Current and historical population figures are taken from the Census of

Population. Projected population estimates are derived from two sources:

Booz-Allen report to the COE and the Treasure Coast Regional Planning Council.

Employment projections are taken from the Booz-Allen report. Note that in each

case, a range of projections is provided.

Tables 1-1 and 1-lA provide current and historical population figures and

alternative projections. Current and projected employment estimates (Table 1-2)

,

are derived from the Booz-Allen report.

Population projections are based on estimates of natural increase (births less

deaths) and net immigration of new residents. The low, medium, and high pro-

jection (Tables 1-1 and 1-lA) result from different estimates of natural

increase and net immigration. Both population and employment projection

alternatives reflect differing estimates (high, low, and medium) and assumptions

about the growth of the economy in Florida and in the county.

The population projections from the two different sources are not significantly

different; probably a common source was used by both references. It is important

to note that while the median projection results in a doubling of population by

2020 (40 years) , the result is still relatively small considering the land area

in the county. In subsequent chapters of the report, the median population

1-1
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projections are used to derive projected estimates or urban land use and estimates

of water recjuirements . The implication of the projection ranges are dis”

cussed as appropriate in those chapters.

TABLE 1-1. ST. LUCIE COUNTY — POPULATION, HISTORICAL AND PROJECTED

St. Lucie County :

Projection Level
^ X ^ Ju *

: Low : Medium : High

1960 39,294

1970 50,836

% Change (1960-70) +29.4

1980 84,520

% Change (1970-80) +66 .

3

1990 103,200 118,000 126,300

% Change (1980-90) +22.1 +39.6 +49.4

2000 114,600 137,000 154,700

% Change (1990-2000) +11.0 +16-1 +22.5

2020 134,700 168,500 199,600

% Change (2000-2020) +17.5 +22.9 +29.0

Source: Treasure Coast Regional Planning Council: Regional Profile, June 1979

TABLE 1-lA. ST. LUCIE COUNTY — CORPS OF ENGINEERS, BOOZ-ALLEN PROJECTIONS

Projection Level
St. Lucie County ILow : Medium : High

1985 92,000 98,800 105,900

2000 113,800 131,400 151,300

2020 130,500 164,300 206,700

2035 143,000 188,^00 248,200

Source: Booz-Allen, and Hamilton - (for complete citation of this and other
sources, see Ch. 8, Bibliography)

.
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SUMI^IARY Points of Chapter I.

1. All population figures, past and projected, show an increase in

population in St. Lucie County. The maximum projected increase

from the 1980 population of 84,520 is 194 percent in the next

55 years as contrasted to the low projection of 69 percent.

2. Medium projections of the Corps of Engineers (COE) and the Treasure

Coast Regional Planning Council are in reasonable agreement of a

population of approximately 166,000 in the year 2020 or about twice

as many people in a 40-year period (1980-2020)

.

3. Medium population projections do not indicate a dense population in

the year 2020 when compared to the county size. This would be a

density of one person for each 2.4 acres of land.

4. Employment can be expected, according to the COE report, to increase

in every major sector except agriculture which is expected to decrease

by 14 to 40 percent during the next 55 years (by 2035)

.

5. Employment increases during the next 55 years will be highest in the

areas of Construction, Services, and Transportation, Communications,

and Utilities.

6. Other Needs — A water-related report is being prepared by the COE

that is expected to be completed in the near future. Population

projections actually used in that report should be compared with

those in this report to determine if they have evaluated different

trends

.
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CHAPTER 2. CURRENT AND PROJECTED LAND USE

Current Land Use

A principal focus of this report is on the relationship of soils, current

and projected land use and wildlife habitat, and the consequences of land

use changes on the environment and water requirements.

The basic land use data and map were provided by the South Florida Water

Management District (SEVTI'-ID) . (Example of map. Figure 2-1) . Soils information

and aggregations have been developed in cooperation with Soil Conservation

Service (SCS) soil scientists, area conservationist, and district conserva-

tionists. Costs of production for the major crops in the county were derived

from reports by Ron Muraro (University of Florida) in cooperation with USDA

specialists

.

Land use information presented by the SFWIiD has been aggregated into thirteen

categories (Appendix II) . -

The individual soils in the county soil survey report have been aggregated

into ten soil groups based on the SCS soil potential study. An eleventh soil

group accounts for unmapped land in the county, and the twelfth soil category

is provided to account for water areas. The composition and acreage in each

soil and water group is provided in Table 2-1.

The detailed land use, soils, and water infoinnation were coded, on 3.7 acre

plots, into a computer mapping system. VJith this system; soils, land use, and

wildlife habitat infoimiation were correlated in order to produce maps and tables

which were internally consistent and reasonably representative of existing

relationships. Sample illustrations of the land use and soils maps are shown

in Figures 2-1 and 2-2 respectively. All maps listed in Appendix I are of the

same nature. These maps could not be reduced to a size for inclusion in this

report, however, copies are available for use at the Soil Conservation Service

Office at Ft. Pierce, Florida. Other copies have been furnished to local

agencies involved in planning decisions in St. Lucie County.
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TABLE 2-1. ST. LUCIE COUNTY — SOIL GROUPS

Soil Group:
Number :

Soils and Mapping:

Unit in Group •

Acres: Soil Group
Number

Soils and Mapping:
Unit in Group :

Acres

I Paola 28 318 VII Waveland 50 23714
St. Lucie 42 2564 Nettles 25 29798
Palm Beach 27 371 Lawnwood 21 19293
Astatula 7 266 Ankona 2 14198
Welaka Var. 53 1054 Pepper 31 9349

Total - I 4573 Susanna 43 1486
Tantile 44 4017

II Jonathan 19 322 Waveland-Lawnwood
Electra 12 1122 Complex 51 6079
Canaveral^ 10 1755 Myakka 24 2088
Kobe 17 1549 Total - VII 110022
Satellite Var. 41 1657
Pendarvis 29 1805 VIII Hallandale 15 1128

Total - II 8210
IX Hontoon Muck 18 446

III Chobee 11 9019 Terra Ceia
Winder 55 1102 Var . Muck 45 1538
Hilolo 16 3819 Kaliga Muck 20 1773
Riviera 38 10734 Samsula Var./
Pineda 32 52388 Myakka Var. 40 4188
Winder Var. 56 861 Turnbull Var. 46 291
Floridana 13 4066 Pompano Var./
Pople 36 6771 Kaliga Var. 35 3857

Total - III 88760 Arents, Org.
Subsoil 6 309

IV - - — Total - IX 12402

V Anclote 1 300 X Urban 47 948
Malabar 23 6126 Beaches 9 440
Salerno 39 2592 Pitts 33 106
Riviera Dep. 37 31107 Arents 0-5% 4 7408
Winder Dep. 54 34026 Arents 45-65% 5 2459

Fluvaquents 14 1800 Pendarvis-Urban 30 385

Total - V 75951 Ankona-Urban 3 1131
Lawnwood-Urban 22 1009

VI Wabasso 48 29356 Waveland-Urban 52 1448

Oldsmar 26 5108 Total - X 15334

Basinger 8 6532
Pompano 34 256 XI Unmapped 10586
Wabasso Var. 49 1888

Total - VI 43140 XII Unclassified 27070

1

Total County 397276

Source: Soil survey for St. Lucie County, and consultation with SCS soil scientists,

discrepancies between totals and subtotals in this table and subsecjuent

tables are due to unavoidable differences in coding and estimating procedures.
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Figure 2-1. Sample Illustration (land use map)
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Figure 2-2. Sample Illustration (soils map)
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Projected Land Use

Projections are not predictions of what actually will happen at some future

date. Land use projections, based on accepted procedures, assumptions, and

criteria provide an indication of the directions of land use which might be

expected to occur under those assumptions. They are useful because they

provide the public with information about the expected consequences of certain

choices made by private and public decision-makers. V7ith projections in hand,

the public, through the regulations of county planning and zoning activities,

can choose to change the course of events toward an alternative future which

they consider more desirable. At present, the restrictions and regulations

governing St. Lucie County's growth management and resource conservation

decisions are spelled out in the St. Lucie County Comprehensive Plan prepared

by the St. Lucie County Planning Division.

The projections selected for use in this report are based on the Booz-Allen

estimates prepared for the forthcoming COE report. These were chosen in

particular because it was considered important for this summary to be as

consistent as possible with the work of other agencies and especially with

that major effort by the COE. Though the Booz-Allen work included about 75%

of the county, it did not reflect permitting and planning actions taken during

the period since 1979-80. In order to show these differences and to provide

the public with a range of infoimation about possible land use outcomes, this

report provides two projection alternatives.

The first projection - the Booz-Allen Equivalent - uses the Booz-Allen pro-

jections within the Martin County General Design Memo Study Area and follows

these trends for that part of the county outside the study area. As a result

of this procedure, citrus acreage is projected to decline somewhat from the

1979 level; pasture and urban acreages are projected to increase. Overall,

the changes can be considered quite modest, particularly in consideration of

apparent recent trends for population migration to focus on the more central

Florida counties rather than the southern areas. In addition, some observers

think that citrus acreages will increase rather than decline. With these

factors in mind, a second projection was developed.
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The second set of projections - the Alternative Projections - is intended to

represent a more intensive land use assumption. Again, it should be remembered

that these are not predictions; they are presented merely as possible land use

situations as one basis on which current public decisions may be made. The

Alternative Projections assume that citrus acreage will increase, in this case

about 26,500 acres over the 1979 level and about 28,000 acres over the Booz-

Allen Equivalent Projections. Furthermore, it was assumed that population

migration would increase somewhat, effectively requiring the development of

the urban planning area designated by the St. Lucie County Planning document.

The only assumed restriction on development in that area was that none of the

environmentally sensitive areas (see Chapter 6) would be available.

The data developed, based on the assumption for each projection, were coded

into the Current Land Use System. This made it possible to produce maps and

tables illustrating the projected changes in relationships between soils and

land use habitat.

A summary of current and projected land use, by both sets of projections, is

provided in Table 2-2. Table 2-2A presents acreages of land use by soil groups

and county totals for the base year (1979) . Similar data for each set of

projections are provided in Tables 2-2B and 2-2C. In comparing the current

land use with the projected, it should be noted that in the most intensive

land use projection, citrus would change from 25% to 32% of total land while

urban land use would change from about 13% to about 15% of total land. This

implies only an insignificant intensification. VThile this trend is supported

by current information, readers would recognize the importance of continued

monitoring of population factors. Changes in population characteristics could

have important consequences for environmental systems including land and water

use.

Potential Value of Soils

Citrus is a key indicator for potential value of land in agriculture. Detailed

citrus budgets were developed that are consistent across the soil groups

including revenue based on estimated yields, costs of development, costs to

alleviate limitations such as wetness or acidity, and costs for regular

maintenance (Table 2-3) . These budgets were used to develop Table 2-4 which

shows the relative value of the soil groups for citrus production. These

relative values reflect the potential for agriculture. Table 2-4 also shows
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acre distribution and returns for the 1979 base, Booz-Allen Equivalent,

and Alternative Projections. Summary conclusions are:

1. Gross return for citmis in all soil groups are positive.

2. Net return with developm.ent cost includes: Soils VII, VIII; IX have
negative return

.

3. Net return without development costs: Soils VIII and IX have negative
return

.

4. Ordering from most productive economically with development costs are:

Soils I, III & VI, II, V, VII, VIII & IX (negative).

5. Ordering from most productive economically without development costs

are: Soils I, III, V & VI, II, VII, VIII & IX (negative).

6. More intensive land use for citrus production results in increased net

returns, but using Soil Groups VII, VIII, & IX for citrus results in a

reduction in net returns on the aggregate county-wide . For the individual
owner/producer, there may be compensating reasons for placing that land in

production.

Maps

Display maps for information of various local groups have been prepared on a

scale of 1 inch equals 3200 feet or 1:38,000. These are available for review

at the office of the Soil & Water Conservation District, Fort Pierce, Florida.

Because these maps are of specific county interest, they have not been reduced

to include in the report. The basic land use map, 1979, provided by SFV7MD . and

aggregated to the 13 land use categories has been provided as a transparent

overlay (Map 2-1) . This may be used with subsequent maps to identify each set

of projected land use changes (Maps 2-2 and 2-3) to identify the correlation

of land use with the soil groups (Map 2-4) ; to identify the relative potential

for citinis in correlation with soils and land use (Map 2-5) ; and to correlate

land use with environmentally sensitive areas (Maps 6-1, 6-2, 6-3 & 6-4).
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TABLE 2-2. ST. LUCIE COUNTY — LAND USE - Base Year and Alternative Projection
Suinmary

50-Year Projection
Use- 1979 Booz-Allen Proj . : Alternative Proj

_ _- -- i_ ^ C i 0 3 — — — ——————

1 Citrus 97404 95116 123949

2 Pasture 107318 110,631 95175

3 Truck Crops 716 716 716

4 Sugarcane 0 0 0

5 Miscellaneous Ag. 147 125 147

6 Urban 49810 56678 59411

7 Urban Undeveloped 1634 1550 1550

8 Forested (Not Wetland) 54959 51003 40880

9 Grassland/Range 1315 1297 1271

10 Pine and Wet Prairies 24745 21193 20014

11 Other Wetlands 25564 25439 20877

12 Miscellaneous Non-Ag. 1502 1491 1249

13 Unclassified 26060 25935 25935

Total 391175 391175 391175

1/ Aggregated into 13 groups , from 65 categories mapped and tabulated by SFWMD;

See Appendix II for details.
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SUMMARY Points of Chapter 2.

1. All projections used indicate an increased amount of land will have to

be used for urban development if the projected populations occur.

2. As with most projections, which are merely attempts to predict the

future if present trends are allowed to continue, a mixed set of land

uses have resulted due to the differences of opinion regarding citrus

as a future land use in the Booz-Allen versus the Alternative projections.

(a) If citrus acres increase by 27 percent over the next 50 years, as

projected by the Alternative projections, other land uses must

decrease as projected for Pasture, Forested, VJetlands, and a category

described as Pine and Wet Prairies.

(b) If citrus acres are to decrease by two to three percent, as indicated

by the Booz-Allen projections, increased land use could also be

expected for Pasture. These projections indicate an expectation that

citrus lands would primarily be in areas presently used as forests or

Pine and Wet Prairies. _

3. Neither the Booz-Allen nor the alternative projections show changes in

some of the minor land use acreages. Some reviewers think this does not

reflect current increasing trends in truck crops (blueberries & grapes)

.

While this may be true, it should be recognized that even a relative large

change in those crop acres would have only an insignificant effect on the

major land and water management issues. Furthermore, an inordinate focus on

projection details may have a tendency to distract attention from the

indisputable facts: (1) that the pressures on the land and water resources

of the county are increasing; (2) that this pressure can be expected to

result in conflicts over the limited quantity of land and water available;

(3) that the quality of the environment can be expected to change due to

this pressure (some might call it environmental deterioration); and (4) that

a public informed about the consequences of alternative development possibil-

ity will make a more rational choice from among future water and land use

options

.
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SUMMARY Points - Chapter 2 (Cont.)

4. Citrus budgets (Table 2-3) which include estimated revenue, development

costs, and management costs that are consistent across the soil groups

show Soil Group I has the highest net revenue potential for citinis

production with or without development costs, while Soil Groups VII,

VIII, and IX can be expected to have negative returns; therefore, in

strict economic terms they are not feasible for citrus production.

5. The figures in Tables 2-3 and 2-4 are developed from an economic

viewpoint and do not consider the environmental effects of development.

An estimation of the environmental impact can be made by overlaying the

soil map with the land use map, that were developed during this study,

to determine the present land use of specific soil groups at a specific

location.
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CHAPTER 3. PRESENT AND FUTURE ALTERNATIVE WATER REQUIREMENTS

Background Considerations

There are a number of important factors to consider in determining water

requirements. Different estimates of any factor will result in different

estimates of water requirements. The following are among those which need

to be considered:

1. The level of population and economic activities (agriculture, industry, etc.)

which use water.

2. The rate at which water is withdrawn, consumed, and returned to the source.

3. The cost of providing the water and the price people are -willing to pay for

use of water.

4. The amount and quality of water, surface and ground, which is available at

different cost levels.

5. The degree to which the public is willing to accept changes in the environ-

ment which will result from increasing pressures on the water, land, and

environmental resources

.

In this chapter, each of these factors has been examined and dealt with in the

following manner.

1. Population and economic activity:

The Booz-Allen median projection (see Chapter 1) are the basis for these

projections. From these estimates, two sets of land use projections were

derived (see Chapter 2) . Present and future water requirements were then

based on the assumptions concerning the Booz-Allen Equivalent and the

Alternative projections.

2. Consumption rates:

This is considered the important element under the assumption that with-

drawal minus consumption equals return to source and that the amount returned

to the source is available for further use. The non-agricultural consumption

rates are based on the procedure used by SFVJI4D (1980 Summary Report, pages

34-36) . Agricultural consumption rates are based on data from the USDA-SCS

Florida Irrigation Guide.
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3. Cost and price of water:

For purposes of this report, water pricing has not been considered

because no data is available to develop valid relationships on water

supply and demand as a function of price. Studies should be made,

however, on the relationship of quantity and quality of water available,

the requirement in various uses, and the public interest in pricing

policy to determine if such a policy might be one way that scarce water

resources could be allocated.

4. The amount of surface and ground water available:

Based on the studies which have been made available for this report, it

appears that firm estimates of quantities of surface and ground water

available for use in the county have not yet been made. A report of the

COE, expected to be distributed in 1984, will contain the best infor-

mation on which to make judgments. Presumably the COE report will

reflect rainfall frequency distribution, runoff-recharge relationships,

water supply probability distribution, saltwater intjrusion estimates and

trends in surface and ground water quality. It can be expected that the

COE will identify supplemental water supply potentials. Normally,

however, they do not provide quantity-cost relationships in sufficient detail

to make a thorough economic analysis of water supply and demand relationships.

Such studies are beyond the authority of the scope and intent of this report.

Considering the limitation on information presently available, this report

will present information from the USGS on water use in the county for 1975,

1977, and 1980. Projected water requirements will be compared to those use

estimates in order to indicate some measure of the impacts the projected

water requirements may be expected to have in the county. VThen the COE

report is available, these comments should be reviewed.

5. Environmental changes:

The report will not make judgments on the desirability of the environmental

changes which may occur with projected conditions. However, information will

be provided in Chapter 6 on the effect future land use changes may have on

environmentally sensitive areas in the county.
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Present and Projected Water Use Estimates - Introduction

Three basic sources provide infomation on present water use and projected

water requirements; the U.S.G.S .

,

land use and crop water demands developed

for this report, and the South Florida V7ater Management District.

Water use for the years 1975, 1977, and 1980, as reported by the U.S.G.S. are

provided in Tables 3-1 and 3-2. The base year (1979) and 50-year alternative

projections of water requirements, as developed in this report, are provided

in Tables 3-3 to 3-9 (pages 3-6 to 3-10). The SFWMD estimates for 1980 and

2000 are provided and discussed in pages 3-11 to 3-15. Table 3-10 (page 3-19)

provides a summary comparison of the water requirements as estimated by the

various sources.

United States Geological Survey Water Use Estimates

From time to time, representatives of the U.S.G.S. and the state water

management districts collect and publish historical water use summaries;

occasionally they are assisted by personnel from the Institute of Food and

Agricultural Sciences, University of Florida. Much valuable information

useful to local agencies involved in regulation and supply of water for all

uses is to be found in the reports from which Tables 3-1 and 3-4 were derived.

The 1980 report includes water use by source and disposition of water by month

and year. The data are also categorized by county, water management district,

and hydrologic unit. The apparent discrepancy between 1977 and 1980 irrigation

water withdrawal will be addressed in the discussion section below.

Water Use Estimates Developed in this Report

The basic land and water use information used in this report is derived from

the 1979 SFWMD land use estimate, two sets of 50-year land use projections,

per capita agricultural water use from SFWMD, and crop consumptive use estimates

from the SCS Florida Irrigation Guide.

Estimates of non-agricultural use rates are based on data in the Summary

Status Report, Upper East Coast , (SFVJMD October 1980, pgs. 34-38) . The 1978

daily per capita water use rate was applied to the 1980 population figure in

this report (Table 1-1) , to determine daily water use for the County. Per

capita demand of 170 gallons was assumed for the growth in population beyond 1980.
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Applying these procedures provided the estimated future non-agricultural

water requirements shown in Table 3-3.

Estimates of agricultural water requirements were developed from estimates

of irrigated acreages and per acre net irrigation water requirements by crop.

Tables 3-4, 3-5, and 3-6 present monthly evapotranspiration , effective

rainfall, and net irrigation requirements for normal and dry years for three

major agricultural crops based on Florida Irrigation Guide. Based on infor-

mation from Tables 3-4, 3-5, and 3-6, and the base year 1979 and two sets of

projected crop acreages (Table 2-2) , the monthly water requirements and yearly

totals for normal and dry years, by crop, for 1979 and each projection set

were then developed (Tables 3-7, 3-8, and 3-9). For comparative purposes,

3.07 acre- feet of water is equal to 1 million gallons. Note that, in contrast

to the uses and SFVMD estimates, these tables are based on an assumption that

all acres in the three crops are irrigated. First, this seems a reasonable

assumption to make for projection years based on recent trends in irrigation

development. Second, for 1979, this assumption illustrates how much additional

water would have been required if all acres had been irrigated, thus it may be

useful information for those who might consider limiting water use on such crops

as pasture.
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TABLE 3-1. ST. LUCIE COUNTY - Precipitation/Water Use
1975 1977 1980

Annual Precipitation

Departure from Normal (53.18")

Public Supply
County Population (1000)

Population Served (1000)

Ground Water only

Water Withdrawn
Ground Water only (mgd)

Per Capita (gpd)

Water Delivered, By Use (mgd)

Public Supply
Industry
Commercial
Air Conditioning

Water Consumed (mgd)

Rural Water Use
Self-Supplied County Population (1000)

Domestic Use (mgd)

Withdrawn - ground water only

Consumed
Livestock Use (mgd)

Ground water
Surface Water
Total Withdrawn
Consumed

Industrial Self-Supplied
Withdrawn (mgd)

Ground Vfater only
Consumed (mgd)

Irrigated Acres
Citrus
Truck Crops
Pasture
Other
Total Acres Irr.

Irrigation Water (Ac-Ft)

Ground Water
Surface Water
Total withdrawn
Consumptive Use

Irrigation Water (mgd)

Ground Water
Surface Water
Total Withdrawn
Consumptive Use

Thermoelectric Power Generation
Total Withdrawn (mgd)

Total Consumed (mgd)

47.02 44.94 43.90

-6.16(-12%) -8.24(-15%) -9.28

69.1 73.6 87.2

42.5 42.5 55.6

6.14 6.65 9.70
144 156 174

5.70 6.23 8.56
0.11 0.12 2.76
0.27 0.30 0.38
0.05 0 0

2.43 2.87 1.93

26.6 31.1 31.6

3.97 4.64 3.18
0.79 1.16 1.00

0.66 0.90 0.32
0.15 0.18 0.42
0.81 1.08 0.74
0.81 1.08 0.74

0.19 0.19 2.05
0.07 0.07 0.27

73000 74200 76000
1200 1030 800

22000 20120 20000
1000 1000 1100

97200 96350 97900

54800 71300 54389
357400 361000 204606
412200 432300 258995
78200 80600 73583

48.94 63.67 48.58
319.16 322.37 182.71
368.10 386.04 231.28
69.83 71.98 65.71

0 777. 588 .
0^'^

1.1 1.4 1.0

_1/ All saline water for cooling 2/ 586.6 saline water for cooling

Source: USGS ,WRJ

:

Source , Use, and Disposition of Water in Florida , 1975, 1980;

USGS ,V7RI: Estimated Water Use in Florida, 1977
from NOAA

,
Annual Climatological Data for Florida for

the years noted.
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table 3-2. ST. LUCIE COUNTY - WATER USE SUMMARY, 1975 and 1977
(Million gallons per day)

; 1975 : 1977 : 1980
: Withdrawn ; Consumed •Withdrawn; Consumed; WithdraiNm; Consumed

Public Supply

Urban 5.70 6.23 8.56

Industrial 0.11 0.12 0.76

Commercial 0.27 0.30 0.38

Air Conditioning 0.05 - -

Total - Public 6.13 2.43 6.65 2.87 9.70 1.93

Self-Supplied Rural Pop. 3.97 0.79 4.64 1.16 3.18 1.00

Self-Supplied Industrial 0.19 0.07 0.19 0.07 2.05 0.27

Livestock 0.81 0.81 1.08 1.08 0.74 0.74

Irrigation 368.10 69.83 386.04 71.98 231.28 65.71

ThenrioelectrLc 1.10 1.40 1.40^^ 1.00

1/ Does not include cooling water withdrawn from saltwater or brackish water sources

.

TABLE 3-3. ST. LUCIE COUNTY — PRESENT AND PROJECTED NON-AGRICULTURAL WATER
REQUIREMENTS

50-Year Projection
1980 Booz-Allen Equiv. Alternative

Population (Med. range) 84,520 188,900 197,800

VJater Requirements (1000 gpd) 13,016 30,761 32,241

Requirements/Capita (gpd) 154 163 163

Source; Population estimates from Table I-l and I-IA; water use calculated based on

SFWI'ID assumptions and procedures
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TABLE 3-4. ST. LUCIE COUNTY - CITRUS WATER DEMAND - Rainfall/Evapotranspiration
Factors^/ - (Inches)

Month ET

: Normal Year : Dry Year
: Effective :

: Rainfall :

Net Irrigation
Requirements

: Effective :

: Rainfall :

Net Irrigation
Requirements

January 1 .81 1.04 .77 0.89 0.92

February 1 .87 1.24 0.63 1.06 0.81

March 2 .64 1.68 0.96 1.44 1.20

April 3 .36 1.38 1.98 1.18 2.18

May 4 .25 1.80 2.45 1.54 2.71

June 4 .75 3.47 1.28 2.97 1.78

July 5 .03 3.86 1.17 3.30 1.73

August 4 .83 3.64 1.19 3.11 1.72

September 4 .17 3.18 0.99 2.72 1.45

October 3 .34 1.96 1.38 1.68 1.66

November 2 .33 0.94 1.39 0.80 1.53

December 1 .87 0.95 0.92 0.81 1.06

Annual 40 .25 25.14 15.11 21.50 18.75

y Figures based on data from FL IRRIGATION GUIDE, USDA, SCS.

Average Annual Rainfall = 53.18 inches (1941-1970). In any year there is a

20% chance that the dry year net irrigation requirements will be equaled or
exceeded and a 50% chance that the normal year net irrigation requirements
will be equaled or exceeded. A nonnal precipitation year is defined as 53.18
inches; a dry year is defined as 45 inches or less.
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TABLE 3-5. ST. LUCIE COUNTY ~ PASTURE WATER DEMAND - Rainfall
Evapotranspiration Factors^/ (Inches)

Month 1 ET

: Nonual Year : Dry Year
: Effective ;

: Rainfall ;

Net Irrigation
Requirements

: Effective
: Rainfall

:Net Irrigation
: Requirements

January

February 1.81 1.21 0.60 1.03 0.78

March 3.16 1.78 1.38 1.53 1.63

April 4.51 1.47 3.04 1.26 3.25

May 6.02 1.98 4.04 1.70 4.32

June 6.78 3.98 2.80 3.41 3.37

July 7.18 4.40 2.78 3.76 3.42

August 6.83 4.18 2.65 3.58 3.25

September 5.70 3.83 1.87 3.28 2.42

October 4.26 2.07 2.19 1.77 2.49

November 2.59 0.95 1.64 0.82 1.77

December 0.85 0.65 0.20 0.56 0.29

Annual 49.69 26.50 23.19 22.70 26.99

\/ Figures based, on data from FL IRRIGATION GUIDE, USDA, SCS.

Average Annual Rainfall = 53.18 inches (1941-1970) . In any year there is a
20% chance that the dry year net irrigation requirements will be equaled or
exceeded and a 50% chance that the normal year net irrigation requirements
will be equaled or exceeded. A normal precipitation year is defined as 53.18
inches; a dry year is defined as 45 inches or less.
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TABLE 3-6. ST. LUCIE COUNTY-VEGETABLES—WATER DEMAND-RAINFALL/EVAPOTRANSPIRATION
FACTORS!/ (Inches)

Month : ET

; Normal Year i Dry Year
: Effective:

: Rainfall :

Net Irrigation
j

Requirement :

Effectivej
Rainfall :

Net Irrigation
Requirement

January 1.92 1.07 0.85 0.92 1.00

February 3.08 1.39 1.69 1.19 1.89

March 3.98 1.87 2.11 1.60 2.38

April 1.04 0.45 0.59 0.39 0.65

May - - - - -

June - - - - -

July - - - - -

August - - - - -

September 3.50 2.70 0.80 2.31 1.19

October 4.65 2.11 2.54 1.81 2.84

November 3.09 0.98 2.11 0.84 2.25

December 0.47 0.26 0.21 0.22 0.25

ANNUAL 21.73 10.83 10.90 9.28 12.45

1/ Figures assume two 4-month growing seasons, with 100-day growing periods

.

2/ FigurGS basGd on data from FL IRRIGATION GUIDE, USDA, SCS. AvGrago Annual Rainfall=53.18 inchGs

T19^1-1970). In any yaar thcra is a 20% chancG that tha dry yaar nat irrigation raquiremants will ba

aqualad or axcaadad and a 50% chanca that the normal year net irrigation requirements will be equaled or

exceeded. A normal precipitation year is defined as 53.18 inches; a dry year is defined as 45 in. or less.

TABLE 3-7. ST. LUCIE COUNTY - MONTHLY SUPPLEMENTAL IRRIGATION WATER REQUIREMENTS-

CITRUS-- 1979 and 50-Year Projection

Supplemental Irrigation Water Requirement (Ac. Ft.)

: Normal Year : Dry Year
Month :1979 : Booz-Alien Eq.: Alternative 1979 : Booz-Allen Sq . : Alternative

January 6250 6103 7953 7468 7292 9503

February 5114 4994 6507 6575 6420 8367

March 7792 7609 9916 9740 9512 12395

April 16072 15694 20452 17695 17279 22517

May 19887 19420 25306 21997 21480 27992

June 10390 10146 13221 14448 14109 18386

July 9497 9274 12085 14042 13713 17870

August 9659 9432 12292 13961 13633 17766

September 8036 7847 10226 11770 11493 14977
October 11201 10938 14254 13474 13158 17146

November 11283 11018 14357 12419 12127 15803

December 7468 7292 9503 8604 8402 10949

ANNUAL 122649 119767 156072 152193 148618 193671

A normal precipitation year is defined as 53.18 inches; a dry year is defined as 45 inches or less.
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TABLE 3-8. ST. LUCIE COUNTY - MONTHLY SUPPLEMENTAL IRRIGATION WATER REQUIREMENTS -

Pasture - 1979 and 50-year Projection

Supplemental Irrigation Water Requirement (Ac. Ft.

)

Month ! 1979

Normal
:Booz-Allen Eq

Year
. ! Alternative 1979

Dry Year

: Booz-Allen Eq.: Alternative

January - - - - - -

Febmary 5366 5532 4759 6976 7191 6186

March 12342 12723 10945 14577 15027 12928

April 27187 28027 24111 29065 29963 25777

May 36130 37246 32042 38634 39827 34263

June 25041 25814 22208 30138 31069 26728

July 24862 25630 22049 30586 31530 27125

August 23699 24431 21018 29065 29963 25777

September 16724 17240 14831 21642 22311 19194

October 19586 20190 17369 22268 22956 19749

November 14667 15120 13007 15829 16318 14038

December 1789 1844 1586 2594 2674 2300

ANNUAL 207393 213797 183925 241374 248829 214065

A normal precipitation year is

45 inches or less.

defined as 53.18 inches; a dry year is defined as

TABLE 3-9. ST. LUCIE COUNTY - MONTHLY SUPPLEMENTAL IRRIGATION WATER

Vegetables - 1979 and 50-year Projection
REQUIREMENTsi/

Supplemental Irrigation Water Requirement (Ac. Ft. )

Month il979

: Normal
:Booz-Allen Eq

Year
. : Alternative 1979

Dry Year
:Booz-Allen Eq.: Alternative

January 51 51 51 60 60 60

February 101 101 101 113 113 113

March 126 126 126 142 142 142

April 35 35 35 39 39 39

May - - - - - -

June - - - - - -

July - - - - - -

August - - - - - -

September 48 48 48 71 71 71

October 152 152 152 169 169 169

November 126 126 126 134 134 134

December 13 13 13 15 15 15

ANNUAL 652 652 652 743 743 743

A normal precipitation year is defined as 53.18 inches; a dry year is defined as
45 inches or less.
_1/ Figures assume two 4-month growing seasons with 100-day growing periods

.
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South Florida Water Management District Projected Water Requirements

The South Florida Water Management District is a responsible and authoritative

source for information on water and land use projections. For this reason,

they are quoted extensively from their Summary Report dated October 1980:

PART 3 - g/ATER USE, PRESEMT AMV PROJECTEV

and pA.oj^cXe.d popuZaXion^ and ag^ciittciAal pA.oductlon
jjo/L tke, UEC-kavz been z^tabtUikzd 6o thout onaZy^eA can be made oi
6uppZy capabZtltleA to meet thoAC demandA, Tkc u)ate/L demand e6ttmate6
tnclude ^eAtdenttat, commen-doJi , tnduAtAtaZ, and may ok agdcLilta/iat uaqa.
The aocuZabttity oi LoatoA [{^Kom aqatf^enA and ^uK^ace 6upptte6j aa ^tltt
anden. ZnoeAtZgation and mZt be pKovtded tn an update to thtA document,

WATER VEtmV ESTIMATES [WM-AGRICULTURAL]

In oKde/i to develop pKojeettonA o{^ LoateK dmandA tt u'oa nec2A^oKy to
CAtablAAh poputatton and wateK demand 2AtAmat2A {^on, a boAe yeoK, The
QAtimateA developed ^oK the UEC a/ie ^ok caZendcui yean. 197S, WateK uAe
by the KeAtdentZaZ Aeli-Aupplted populattonA lvoa e^ttmated by m.ulttptytng
the populattonA by an ei>ttmated pen capita uAe o^ 167 gaZlonA pen day.

AvatZable data {^nom the SfOJMV and the VER ujene oIao colZected on the
commenctaZ and tnduAtntaZ AeZ^-AuppZted uaqaa. TabZe 3-1 (p. 3-i2)

contatnA the eAttmateA o^ the ujaten demandA ^on the UEC Planning Anea.
ihae eAtimateA Ahow the ovenail pen capita conAumption to be about
166 gpd ion the UEC anea, ujZth Mantin County being about 185 gpd and
St. Lucie County being about 154 gpd.

Population PnojectionA

A nange oi population pnojectionA lloM and high] nathen than a AingZe
QAtimate woA choAen to betten nepnei^ent the neZevant nange oi population
gnouJth tohich AhouZd be conAidened ion planning punpoAeA. Loi/j and high
pnojectionA oi popuZationA uAed ion Mantin, St. Lucie, and Okeechobee
CountieA ivene developed inom UnivenAity oi EZonida eAtimatcA, The popu-
lation pnojectionA coven the penmanent neAident population. TheAe
pnojectionA one pne6_ented in Table 3-2 (p. 3-l 2 )and ooene used oa a boAis

iO'i aomestic ooatei demand analyAiA

PnojectionA oj Waten VemandA

PnojectionA oi loaten demandA loene ionmulated using the populattonA developed
in the pneviouA Aection.

The methodology used ion pnojecting ioaten demandA Is as iolZoiAA:

1] Mo change u)OA pnojected ion (A)oten conAumption by the pnesent
population I pnesent ivaten conAumption iactonA one nelatively iixed oa

to the type oi dwelling, lawn Aize, habits oi pnesent nesidents, etc.].

2) fon additional iutune population, a total pen capita demand oi
170 gaZZonA pen day is oAAumed. This is about the ovenail conAumption
note ion the UEC in 1978.

J_/
UEC-Uppen East Coast negion oi Fouth Flonida Waten Management Vistnict
consisting oi all on pant oi Mantin, St. Lucie 5 Okeechobee Counties
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kppLic.outioYi oi tkoJiQ, pn.odzduJizJi to tho, pH.ojzctzjd popuZattoyUi pKovtd2A
tkd pfiojdctdd lAJotoA. demands pA^dsentexl tn Table, 3-3 (p.3-i3) .

TABLE 3-1, NOM-AGRICULTURAL WATER VEMAMVS JM THE UPPER EAST COAST
PLAmWG AREA - 197

S

Demand Population
{1000 galloYUi pen. day] SeAved

HoAttn County^

Watet Syiitem^ 5,62S.6 29,992

Residential Sel{^-Supplied 3,513.8 21,003

CommeAclall Industnlal
Seli-Supplled 282.8

TOTAL 9,425.2 50,995

St. Lucie Couivty^

IDateA Sy^tem6 7,599.4 51,972

Residential Sel^-Supplled 4,266.9 25,505

CommeAclal/ 1ndustAlal
Sel^-Supplled 83.5

TOTAL 11,949.8 77,477

Okeechobee County^

Residential Sel{^-Supplied 24.0 141

TOTAL 24.0 141

UppeA East Coast Total 21,399.0 128,613

^ke, poputatton and wateA demand eAttmateJi doveK only tko6e, poAtton^ o{^

each county uutktn the UppeA Ecat Cocu>t Planning AAeja,

TABLE 3-2. POPULATJOH PROJECTIONS FOR THE UPPER EAST COAST PLANNING AREA

County^ : 1978 2 1985 :* 1990 :• 1995 :• 2000

MaAtln 50,995
loco 63,868 70,302 74,749 79,102
high 73,330 89,415 100,959 111,556

St. Lucie 77,477
lou) 95,500 103,200 109,000 114,600
high 107,000 126,300 141,100 154,700

Okeechobee 141
lOlA)

high
172

191

187

228

198

256

209

282

UppeA East lO(/J 159,540 173,689 183,947 193,911

Coast 128,613 high 180,521 215,943 242,315 266,538

^hc popLilatton pAojcctlonA coveA only tko^e. poAttonA o{^ the Counties
mthtn the UppeA Eo6t Coo6t Planning AAea,
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TABLE 3-3. WM-AGRICULTURAL UUATER VEMAMV PROJECTION'S TOR THE UPPER EAST
COAST PLAUNIHG AREA iThoiuancU galtom pe/i day)

County^ 191S 1985 1990 1995 2000

MoAtln 9425
lOLO population gAOith 11,613 12,707 13,463 14,203
high population gAoioth 13,222 15,957 17,919 19,72/

St. Lucie 11960
lOIA) population gAowth 15,013 16,322 17,308 18,260
high population gAowth U,96S 20,249 22,765 25,077

Okeechobee 24
lOLV population gAouith 29 32 34 36

high population gAOLOth 32 39 44 48

UppeA East lou) population gAOlMtk 26,655 29,061 30,805 32,499
Coast 21399 high population gAou)th 30,222 36,245 40,728 44,846

lAJcutoA dmand p^ojdcjtiom covqa. onZy Tho^o, ponXT,om oi tkz coanZIeJi

iA)JXhyin the. UppoA Ecu>t Cocu^t Planning An.e,a

WATER VEMAMV ESTIMATES [AGRICULTURAL]

Land U^e. PAOje,ction

The, ba^l6 ^oa the, agAlcuItuAol ivcuteA demandU aj> the, land uAe, pAOjZctton
^oA voAiouUi cAop pAoductton oAe,(U, They6c pAojecttonA ujeAz de.velope,d by

establishing a consensus local ioAmeA, agAicultuAol agent and otheA
goveAnment agency planning peASonnel inputs. This concensus AepAesents
the best possible means o^ estimating ^utuAe agAicultuAol activity.

The pAojected agAicultuAol land use acAeage is shoiA)n in PiguAe 3-1. TheAe
is a slight IncAeased usage suggested {^oA all types o^ pAoductlon.

FIGURE 3-1. UPPER EAST COAST AGRICULTURAL ACREAGES

3-13
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A 6Linrr.a/Ly totaZ agnZcuZXuAaZ acAzagoA by County t6 6houJn bzloiAj ^oA thz
cuAAznt and ^utuAz turn peAtod iindoA con^tdzAotton: [tnAtgatzd acAzagz)

County 1980

IkoAttn 66,000

St, Luctz 98,900

1000

74,000

107,800

TOTAL 164,900 181,800

PAOjzcttoA6 oj AgAtcultuAaZ (jJateA VzmancU

E^timateA o^ agAtcuttuAaZ watzA demand tvcAe made by computing the amount o^
wateA conAumed by cAopA tn addttlon to Aotniatt, uiken adequate [^JateA Ta
avatZabte, The amount oi [XsateA conAumed Ia moAe appAopAl^te ^OA geneAoJUzed
wateA Auppty AtudioA tn thtA oAea than the actuaZ amount o^ tAAtgatton ivateA

appZted, EAtimateA o{^ actaat lAJoten. appZted [wlthdAown] oAe pubZtAked by the
uses and U, S, BuAeau o^ CenAuA,

The acAeagcA oi ooaIoua cAop typoA Ahoion above iOCAe converted to conAumpttve
ivatoA needs uAtng a Aotn^att AecoAd o^ oveA 10 yeoAA to tndteate icateA uAe
voAtattonA [AangeA) that might be expected between nooo and the yeoA 1000,
The aveAage yeoAty AupptmentaZ wateA deinand (^oA agAtcuttuAe tn the UEC
counties ts shown below {based on the pAojected Zand use shown above ioA
the yeoA 1000]

,

AveAage VeoAty
SuppZementaZ demand

County {UGV/Va)

1980 1000

fkoAttn 56 63

St, Lucte 84 91

TOTAL 140 155

SuppZementaZ agAtcuZtuAoZ wateA demands couZd potenttaZZy Aange ^Aom about
76 MGV to 113 UGV, based on the Aatn^aZZ Aecelved tn a spectate yeoA, The
ZoweA pant o{^ thts Aange would be ^oa wateA needs when theAe ts above
aveAage Aotn^aZZ duntng the gAowtng seasons oj$ the yeoA {e,g,, theAe ts
only a smaZZ adcUttonaZ amount tAAtgatton wateA needed] , The htgheA
Aange shows the ef^^ect o^ below avenage Ajotn(^aZZ [e,g,, when Zange amounts

oi SuppZementaZ tAAtgatton wateA would be AequtAed] , It should be noted
that stating "aveAage" numbeAS ^OA ^utuAe agAtcultuAoZ wateA needs may
lead to some eAAoneous conclustons about any one yeoA's total wateA supply
AequtAements , It ts theAe^oAe necessoAy that thts "Aange" be coAe^uZZy
constdeAed,
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Summa/iy

The. majoA. wateA lue^ Tn the, UEC cuie. domeJ^tieiln.eALdeMJjoJi and agAiculTuAaZ,
The, totaZ UEC ^iJutuAe. demancU a/iz-

County

HoAttn

St. Lucte.

TOTAL

Totat iJJateA

Demand {HGV)lyA,

1980 2000

65

96

79

113

161 192

It ^houZd be. note.d that the. agAlcuttuAot loateA demands oAe, ion. consumptive
use only. Estimates oi the amounts oi tnAigation uoateA mthdAown uiitt be
constdeAabty higheA than these. nimbeAS stncc the,y also tncZudc wateA that
ts cve.ntuatZy aetuAncd to the tocat u)ateA aesouAcc and not used by the
cAop conceAned.

Discussion

Comparisons of water requirements (Table 3-10) , estimated from different

sources, must be approached with extreme caution. Estimates of water

withdrawn and consumed in the USGS report reflect the amount of rainfall

which occurred which ranged from 12-17% less than normal for the three

years reported. Data derived from the Florida Irrigation Guide, on which

estimates for this report are based, refer to specified "normal" and "dry"

years based on records from 1941 to 1970 . SFM4D data used as a referral

base was based on some unspecified 20-year record. These differences

in the bases obviously result in some differences in the projections

between this report approach and that of the SFWMD (USGS does not make pro-

jections) . In the following paragraphs, the individual projections will be

briefly discussed to be followed by comments on the implications of the

differences among the sources.

The two projections developed for this report differ in the assumptions about

the intensity of land use over the next several decades. The Booz-Allen

Equivalent, the less intensive land use assumption, projects non-agricultural

water use to increase over the next 50 years by about 136% and agricultural

water use to increase about 1%. In the Alternative projection, non-agricultural

water use would increase about 150% and agricultural water use would increase

about 3%. The difference between this estimate and the previous one result from

a higher population estimate, more citinis acreages and fewer pasture acres; both

crops are assumed to be fully irrigated in both cases but citms has lower

irrigation requirements than pasture
,
(Tables 3-4 & 3-5)

.
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The SFWT4D projects an increase in non-agricultural water requirements between

1978 and 2000 of 53 to 109%, depending on the population assumption. Their

estimates of agricultural consumptive use indicate an increase of about

9% between 1980 and 2000.

A number of important points about the differences among the sources needs to

be considered. The focus will be on agricultural differences, where the vast

majority of the water is used.

Only the USGS has recorded water withdrawn. The amount withdrawn is

important in that it reflects the amount of water that needs to be available

at particular levels of efficiency in order to deliver to the plant the

amount needed to be consumed without stress. The amount consumed represents

that absolute minimum required to be available to the plant in order that it

grows at the required standard. It should be noted that much of the water

withdrawn is not consumed and is, in fact, recycled through the system time

and again. This is particularly true of the particular irrigation approach

practiced in this county. For this reason particularly, the SFWMD is absolutely

correct in the view that for general studies the critical factor to consider is

the amount of irrigation water needed to supplement natural precipitation in

order to provide the amount the plant needs to consume in order to grow. This

net irrigation requirement is calculated based on the plant total consumptive

use requirement or evapotranspiration rate (ET) , the total amount of precip-

itation, and the effective precipitation considering runoff and other uses of

the water that is not available to the plant and, of course, the total acres

of the crop which are irrigated. The data that is presently available for each

of these topics will be discussed separately below.

1 . Crop Consumptive Use Estimates : The total amount of water consumed by the

plant in order to sustain non- stressed growth is expressed by the evapo-

transpiration rate (ET) and varies by crop. Unfortunately, there seems

not to be complete agreement on the proper method of calculating this

factor. Tables 3-4, 3-5, and 3-6 provide the ET estimates used for this

report for the three major crop categories by month and by year. Tables 3-11,

3-12, and 3-13 provide ET estimates prepared by IFAS which have been supplied

to SFWMD and COE for the last few years. In comparing the two sets of tables,

it is clear that differences are significant by crop, by month and annually.
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n

2. Precipitation Estimates : The water use estimates by the USGS reflect the

actual precipitation in the years recorded - ranging from 12% to 17% below

normal (53.18" average over the period 1941 to 1970). SFWMD based their

estimates on some unspecified 20 years of record. The Florida Irrigation

Guide estimates (on which these report figures are based) are in reference

to a 30 year period from 1940 to 1971. IFAS, on the other hand, uses an

average annual rainfall of 53.07" at Ft. Pierce based on National Oceanic

and Atmospheric Administration records from 1925 to 1981.

3. Effective Precipitation (rainfall) : Tables 3-4, 3-5, and 3-6 contain

estimates taken from the Florida Irrigation Guide. Similar estimates are

not available from other sources at this time. Depending on the estimating

procedure used, this could be a source of differences among the agencies

working on irrigation water requirements.

4. Net Irrigation Requirements (NIR) by crop type : Estimates used in calcula-

tions for this report and those estimates by IFAS can be compared and

contrasted by reviewing Tables 3-4, 3-5, 3-6 with Tables 3-11, 3-12, and

3-13.

5.

Acres Irrigated : There are differences in estimates of total acres

irrigated and in acres irrigated by crop,

a. Total irrigated acres differ ;

USGS (1980) 97,900 acres

SFWMD (1980) 98,900 acres

b.

This Report (1979) 205,438 acre:

Irrigated acres by crop differ ;

Crop

Citrus

Pasture

Truck Crops

Other

Total

USGS (1980)

76.000

20.000

800

1,100

97,900

SFWMD (1980 )

< 115,000

< 35,000

< 800

< 600

98,900

This Report (1979)

97,404

107,318

716

q

205,438

The SFVJMD individual crop data are shown as "less than" a certain

amount because the data vailable is for the Upper East Coast which

includes St. Lucie County, Martin County, and part of Okeechobee

County. Both USGS and SFVMD indicate about 98,000 to 99,000 total

irrigated acres for St. Lucie County compared to a total of 205,438

acres used for this report. 1979 SFWMD estimated citrus acres alone
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amounted to 97,404 acres (Table 2-2). Surely we have to assume that

all citrus acres are irrigated. This leaves about 500 to 1500 acres

in the USGS and. SFWMD base year estimates for truck crops, minor acres,

and pasture. On the other hand, the estimates for this report assume

all pasture acreages to be irrigated. Probably neither estimate

is absolutely correct. Given the shallow water table representative

of the area, it can probably be assumed that in normal to wet years,

the natural sub- irrigation character of the area provides adequate

water for much of the pasture; but in dry years, it can be expected

that a substantial portion of pasture acres will receive specific

attention by farmers for supplemental irrigation application. Perhaps,

in normal to wet years , the USGS and SFWMD estimates are more nearly

chacteristic of the irrigation regimen for the area, while the dry

year irrigated acreage will approach the higher estimates for this

report, depending on the amount of irrigation water available.

c. Projected Developments : The SFWMD projection estimates are somewhat

different from those used for this report; this report deliberately

provides two sets of of projections, based on different assumptions.

Clearly, having more than one set of projections can contribute to

information needed for public choices. An analysis of the consequences

of the different projections can help in the choice of the nature of

the development preferred (assuming that change is inevitable and

that change=development) , and the choice of public actions to improve

the chances that the preferred direction can evolve.

Recommendation :

The technical representatives of the USGS, SFWMD, IFAS, SCS, and COE should get

together on the appropriate methods of estimating the factors which determine

the net irrigation requirements for a particular plant species. No doubt, at

this point in technical developments, the conclusions will involve a considerable

amount of risk and uncertainty. A clear understanding of the nature of the risk

and uncertainty can be most useful in public and private decision-making because

those factors translate into both public and private costs and returns. For

this reason, it is particularly important that resource economists from the

several agencies mentioned should have an important role in designing the

research required to develop the methods to estimate the critical factors.

They should then be required to carry that information into appropriate pro-

fessional studies of the risks and uncertainty implications for public and

private investments in resource developments considering competing demands

for the resources.
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TABLE 3-11. ST. LUCIE COUNTY - IFAS ESTIMATES OF CONSUMPTIVE USE & NET
IRRIGATION REQUIPvEMENTS*

Month

Citrus (in) Pasture (in.) Vegetables (in.)

ETi/ 2/
NIR-80-' ET^^

2/
NIR-80-' ET- NIR-80^^

January 2.1 1.0 2.1 1.0 2.7 1.8

February 2.6 0.8 2.6 0.8 2.7 1.7

March 3.6 1.0 3.6 1.0 3.4 1.9

April 4.5 1.2 4.5 1.2 3.7 2.2

May 5.3 2.0 5.3 2.0 4.8 3.3

June 4.4 1.5 4.4 1.5 4.8 2.7

July 4.9 2.1 4.9 2.1 5.2 1.2

August 4.8 1.6 4.8 1.6 5.1 1.2

September 4.0 0.6 4.0 0.6 4.5 1.0

October 3.6 0.5 3.6 0.5 3.5 1.8

November 2.7 1.1 2.7 1.1 2.9 1.8

December 2.1 1.0 2.1 1.0 2.6 1.8

Total 44.6 14.4 44.6 14.4 45.9 22.4

*Taken from Memo; From Dalton Harrison to All County Extension Directors,
Subject: VJater Use (ET) Values for Crops and NIR (Net Irrigation Requirement)
Values at 50%, 80% and 90% Rainfall Probabilities, Given to Corps of Engineers
and Water Management Districts

Source of Data:

_!/ Combined data from research at S.W.A.P. project. Ft. Pierce and lysimeter
data at ARS Ft. Lauderdale.

_2/ Calculated from SCS-21 procedures for using effective rainfall.

3/ Data extrapolated from UF WRC-2 as an average for all vegetables.
NIR-80 = Net irrigation requirement at 80% rainfall probability
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TABLE 3-12. CONSUMPTIVE USE (ET) of Citrus and NIR 50%, 80% and 90% Values,
Based on SCS-21, and 53.07 inches NOAA (1925-1981) Annual
Rainfall Average, for Ft. Pierce, Florida 1/

Citrus, Ft. Pierce, Florida

Month ET^^
3/

NIR-50^ 3/NIR-80^ 3/NIR-90^
«

January 2.1 0.8 1.0 1.1

February 2.6 0.9 1.1 1.2

March 3.6 1.6 1.9 2.0

April 4.5 2.3 2.6 2.7

May 5.3 2.2 2.6 2.8

June 4.4 0.4 1.0 1.2

July 4.9 1.1 1.6 1.9

August 4.8 1.0 1.5 1.8

September 4.0 0 0 0.2

October 3.6 0 0.1 0.3

November 2.7 1.0 1.2 1.3

December 2.1 0.7 0.9 1.0

ANNUAL 44.6 12.0 15.5 17.5

1/ From Table 3-11

2/ Combined data from S.W.A. P. Ft. Pierce and ARS lysimeter. Ft. Lauderdale

,

Florida.

3/ NOAA 53.07 average annual rainfall. Ft. Pierce, Florida, and SCS-21.
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TABLE 3-13. CONSUMPTIVE USE (ET) of Vegetables and NIR 50%, 80% and 90%
Values, based on UF WRC-2 and SCS-21; and 53.07 inches NOAA
(1925-1981) Annual Rainfall Average for Ft. Pierce, Florida

Month ET^'^

Vegetables, Lower East Coast, Florida
2/3/NIR-90^ —2/3/NIR-50^'- 2/3/NIR-80^'-

X ^ ^
. i. u . -"in c n 0 s

January 2.7 1.3 1.5 1.6

February 2.7 1.0 1.2 1.3

March 3.4 1.4 1.7 1.8

April 3.7 1.6 1.9 2.0

May 4.8 1.8 2.2 2.4

June 4.8 0.8 1.4 1.6

July 5.2 1.4 1-9 2.2

August 5.1 1.3 1.8 2.1

September 4.5 0 0.2 0.5

October 3.5 0 0 0.2

November 2.9 1.2 1.4 1.5

December 2.6 1.1 1.3 1.4

ANNUAL 45.9 12.9 16.5 18.5

_1/ From Table 3-11

2./ Data from UF VJRC-2 and ARS lysimeter. Ft. Lauderdale, Florida

3/ NOAA 53.07 average annual rainfall. Ft. Pierce, Florida and SCS-21
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SUM^RY Points of Chapter 3.

1. Present and future alternative water requirements were determined by

examining population and economic activity and consumption rates. Cost,

availability , and environmental changes which may occur with projected

conditions were used in the determination, but were examined and identified

as factors with a possible influence.

2. Present non-agricultural water consumption includes: 1.0 mgd for

thermoelectric power generation, 0.27 mgd by self-supplied industry,

1.0 mgd by self- supplied rural domestic users, and 1.93 mgd by public

supply users for a total of 4.2 mgd (12.9 AF/day) consumed.

3. The projected non-agricultural water use for St. Lucie County is estimated

to be between 15.01 and 16.97 mgd by 1985 depending on population increases,

between 16.32 and 20.25 mgd by 1990, between 17.31 and 22.77 mgd by 1995,

and between 18.26 and 25.08 mgd by the year 2000. Fifty year projected

non-agricultural water use could range from about 30.7 to 32.2 m.gd. These

projections represent a 50-year increase of about 136%-150% over 1979 use.

4. Average annual net irrigation requirements during normal rainfall years

vary from 11 inches for growing vegetables to 23 inches for pasture, wich

citrus at 15 inches. During dry years, these requirements increase to

13 inches for vegetables and 27 inches for pasture with citrus at almost

18 inches.

5. High irrigation requirement months for vegetables are February, March,

October, and November. For irrigated pasture, months having highest

irrigation requirements are March through August. Citrus requires most

irrigation water in April and May.

6. The total projected agricultural water requirements for the year 2000 are

estimated by SFWMD to be 92.0 mgd with 107,800 acres being irrigated. The

50-year projected agricultural water requirements are estimated to range

from about 334,216 A.F. to 408,479 A.F., depending on whether normal or

dry precipitation year, and assuming about 206,000 to 220,000 irrigated

acres

.
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SUMMARY Points for Chapter 3 (Cont.)

7. Other Needs

a. A better understanding is needed regarding the quantity and quality of

available water in its relationship to such natural factors as, for

example, the frequency, duration, and amount of precipitation, soils and

land cover.

b. More information is needed regarding the amount of water required under

different technology to be withdrawn and/or conserved for various uses.

The uses, SFWMD and IFAS, in particular, should be encouraged to expand

and intensify their current research on this issue in the St. Lucie

County area.

c. The University of Florida Food & Resource Economics Department and the

SFWMD should mount a major study program, in conjunction with the needed

physical research noted elsewhere^ to develop and disseminate information

on alternative water management policies, including pricing policies.

Particular attention should be given to the private and public costs and

benefits and to distribution of those costs and benefits among the affected

segments of society. Supporting organization should include, but not be

limited to DER, DNR, Department of Agriculture and Consumer Services, and

SCS.

d. Additional information is presently being collected, as a result of a

targeting effort in the county by the Soil Conservation Service, toward

increased efficiency in agricultural irrigating. These informiation and

targeting efforts should result in less water pumped for irrigation and

less agricultural chemicals being flushed into the groundwater system.

This information should be used, as it becomes available, in future

decisions regarding water permitting and development of additional

lands for irrigated agricultural use.

e. Adequate estimates of the quantity of available surface and ground

water are not presently available; however, the upcoming report from

the COE is expected to contain such information that will be useful in

future decisions affecting water use. When that information becomes

available, it should be used to review many of the tables in this chapter

for updating affected values.
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CHAPTER 4. WATER CONVEYANCE, STORAGE, AND RECHARGE AREAS

Introduction

The COE will be distributing a report in 1984 which is expected to

contain extensive and competent treatment of water supply possibilities.

The material presented in this chapter, derived from previous sources cited,

provides the best information on this subject available to date. It is

recognized that some of the sources present information and views which may

be controversial. For example, one source suggests that agricultural

chemicals may be a cause of water pollution. The extent to which this view

is valid may be in question; however, the difference of opinion emphasizes

the fact that more research is required in order to determine the consequences

of the general use of the chemicals.

Current Situation

Surface Water

The following discussion of the surface water system and drainage areas,

which affects St. Lucie County, is taken from the South Florida Water Manage-

ment District Summary Status Report, Upper East Coast, October 1980.

Convzygyice, - ThzAz oaz ^z\)Zyi pKJjnaJiy convzyancz u)oaJi6 and zigfU.

majo^ coiWiot mXhi.n tkz UppeA Eo6t Coa&t A/iza opzAcutzd and
maintainzd by tkz South ftoAcda 'JJateA. Managemznt Vtit/Uct, In adcUtton,
tli2Az oAz two otheA convzyancz ^y^tm^ opzAatzd and matntatnzd by otkoA
agznctz6, St. Luctz Canat tn tkz 6outk [CoAp^ EngtmeASj and JayloA
CAzefz tn tkz nonthwQAt (Okzzckobzz Sott and (jilatoA CofUeAvatton Vti>tAtct ]

.

Tkz majoA ^tAuctuAzs and conozyancz woAfu undeA Vt^tAcct zontAot OAZ 6kown
tn ftguAz 4-1 and tu>tzd bztoiv:

Convzyancz Ckannzt6 ContAol StAactuAeA

C-25 S50, S99
C-24 S-49
C-23 S4S, S97

L-65 Boaaow S-153
L-64 Boaaow
L-63 MSS Boaaow S-192

C-59 S-191

Tkz St. Luctz Canat, a majoA outtzt ^Aom Lakz Okzzahobzz, ho6 two took
and 6pttlLvay ^tAuctuAz6 that oAz opeAotzd ^oA boat poi^agz and wateA conttot.
Tkz newe^st, tocatzd at PoAt Mayaca on tkz wzdt znd, ti> S300 wkttz S-SO t6
locatzd to tkz zo6t. TaytoA CAzzk wo6 tmpAovzd by tkz Sott Com^zAvatton
SzAvtcz and pAovtdzd dAotnagz ^Aom tkz JaytoA CAzzk lOatzA&kzd tnto Lakz
Okzzzkobzz pAtoA to tkz constAuction o^ SI 92 and L-63M. Tkz conAtAuctton
0 ^ SI 92 and L63M Z6tabtt6kzd watzA dtvoA^ton capabttittz^ iAom TaytoA CAZzk,
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FIGURE 4-1

SURFACE WATER DRAINAGE

UPPER EAST COAST PLANNING AREA

Source: Summary Status Report - Upper East Coast, SFWMD, Oct. 1980
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^0 thz uppdA doUit docnit. HouodvQAf C-131 and a^ltiatdd uiatdx

cont'iol 6t^acJu^id6 o6 doJblQnaZdd imdoji tkd Cdn^al and SouthoAn Vto^lda

flood ConViot VfiojdcX compldtdd, tkdn all o^ Ikd abovd mdntlondd

bo6ln6 bddomd pcuil o-q Ikd 6amd kydAologlc unit.

The, majoK icatdH. aontAot 6tAacJufid6 mXkiyi ikd Taylon. CAddk Basin
coni-tAucXdd undeA thd aasplcds oi tkd SCS oAd as shoim In tkd iottoivlng
labulation.

Tkd MO'^Uk SI. Lacl,d V^jOtnagd Vl^tAicX Is a Idgatly don^tUuuutdd ujotzA
mojiagdndJvC systm locatdd In tkd nontkdost pontton o(^ tkd UEC and ts 94
squoAd mlidii tn oAda. Tkd dAotnagd distAtat manages and maintains convey-
ance ckannels, pump stations, and uiotcA contAol stuictxAes.

Located iclthln tkd UppeA East Coast Planning AAea neoA JndlantoLvn Is a
FloAlda PoiveA and Light gdneAotlng station and an accompanying cooling wateA
AdidAuolA.

Tkd VlstAlct canals In St. Lucid County (C-23, C-24, and C-25] have no
souAce 0(5 AdckoAgd except ^Aom Aoln^ail; tkcAdioAd, coAd must be and Is
dxcAclsed In the use 0(5 these suA^ace ivatcAS. To accomplish the pAopdA
degAdd oi ^Icod pAotectlon and still not tvaste tmteA to the sea, tkeAd oAe
tlAdd gated u'otcA contAol stAuctuAes equipped caltk automatic gate contAols.
The set points on the automatic sensing (contAol devices oAd adjusted to
pAovlde seasonal settings ^oA the u)dt and dAy seasons.

A technical publication on the suA^ace \^iatoA hydAology o^ the UEC Is
l)i pAepoAotlon and vjltl covdA data availability , InstAumentatlon netujoAks
and metdOAological data.

flguAd 4-2 shorn the pAesent suAiace ivateA monltoAlng stations cuAAently
In opdAotlon In the UECPA.

Water Quality - Until recently, most of the specific water quality information

available in the Martin-St. Lucie area concerns data collected in the St. Lucie

Canal at Port Mayaca and the Stuart Locks. The data indicates that the composi-

tion of the water flowing from Lake Okeechobee into the canal is fairly repre-

sentative of the composition of the main body of the lake during a large part

of the time (Joyner, 1971; Parker, et.al., 1955). Chemical quality fluctuations

are due mainly to seasonal response and rainfall (General Development and

Engineering, 1975)

.

The South Florida water Management District, in February 1983, published a

report - "Technical Publication 83-1, Upper East Coast Water Quality Studies,

January 1983."

WatOA CouASd Main StAuctuAd

TayloA CAddk Main Channel
OttdA CAddk
i^'llllamson Vltck

S2, S3, Punoii stAuctuAd
S13, S13A, S13B, S13C
SS, Runo^^ StAuctuAd
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SURFACE WATER MONITORING STATIONS IN THE UPPER EAST COAST AREA

Source; Summary Status Report - Upper East Coast, SFUI-ID Oct. 1930
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The following discussion of water quality is taken from that report:

V^ouinoiQd UoAtin and St, Lucte CountteA t6 pA.ovtded pAtmoAtZy
by thizQ. majoA canaZ 6y6tm^: C-23, [County LZnz CanaZ) , C-Z4, (VtveA-
^ton CanaZ), and C-25 [SoZakoA CanaZ), The^e thAzo, canaZs totaZ
appAoxZmatzZy 7S miZo^ tn Zzngtk and pAlmoAZZy d/ialn tmpAovzd pou>tiUiz

and ctt/ujUi. Vuz to thz Zadz o^ avaZZabZz data and thz tmpoAtancz o^

thZ5 z>uA(^aciz watzA A2J>oulacz to tkz Azgton, thz Soatk FZoAtda iJ^JatzA

Managzjvent Vt^tAtct [SWMV) began, tn 1974, 6tudtz6 o^ the a)atZA

qaaZJjty c,kaAact2AZi>ttc^ o{^ tkziiZ canaZZi, ftvz ^tudtz6 iMZAz ^ound to
contatn 6omz u)atQA qaaZtty data on thebe canaZb [P/Uce 1962, Bea/iden

1971, VntebeAgeA 1971, PtXt 1971, and UUZZeA 1975), Except ^OA
pAiebeAgeA [1971) and tliZZeA [1975), tkcbe btjadteb contained only a
ZZjntted amount o{, loateA quaZtty tn^oAmotion, Ike puApobe o{, thZb
btudy u;a6 to 2AtablZbk a L>jat2A quaZity data babe ioA thib bybtm,
Tkib data babe ^oAmb tke babib loA a ckoAactenization o{^ the quaZity
0 ^ ivateA and an evaluation o{^ tke St, Lucie (iJateA Supply Plan loA
connecting C-23, C-24, and C-25 to Lake Okeeckobee, Tkxb Plan tvouZd

alZoLV tke lake to beAve ab botk a Aeceiving body ^OA buAplub wateA ^Aom

tke UEC oJiea and ab a bouAce oi iAAigatton loateA,

VaiZy compobite and weekly watoA ckmibtAy gAab bompleb weAe collected
on C-23 at 5-97, C-24 at 5-49, and C-25 at 5-99 ^Aom NovembeA 1976

tkAougk OctobeA 1977, Tke objectivcb o^ thtb bompling weAe to:

[ 1) ckoAactentze the quaZity o^ wateA at eack btAuctuAe, (2) identify
beobonaZ and dibckoAge AeZatzd wateA quaZity tAendb, (3) caZcuZate
mateniaZ loadb, bobin-wide oAea expoAt Aot2b, and ^low weighted conceji-

tAationb, and (4) compoAe tke eHect oi voAying bompling ^Aequencieb
and collection methodologieb on the calculation o^ mateAial loadb,

GeneAoZ AebuZtb o^ thtb btudy weAe:

(1) In all thAee canaZb the majoA cationb and anionb tended to
incAeabe tkAougk the dAy beabon and decAeabe duAing the wet
beabon. Daytime dtbbolved oxygen aZbo tended to be higkeA
duAlng tke dAy beabon tkan duAing tke wet beabon, PkobpkoAoub
dtbplayed the oppobite tAend with kigkeA concentAotionb occuAAing
duntng tke wet beabon, UttAogen did not dtbplay any Aeadily
appoAent tAend,

(2) NitAogen, pkobpkoAoub, and biZica kad kigkeA concentAotionb duAing
poAiodb oi wet beabon dibckoAge AebuZtant ^Aom AoiniaZl, CkZoAide,
bodium, potabbium, calcium, magnebium, buZ^ate, koAdnebb, and
aZkaltntty kad loweA conceyitAationb duAing wet beabon dibckoAge
ab a AebuZt o{, AoiniaZl dilution, Vuning the dAy beabon, majoA ion
leveZb incAeabed in tke canaZb due to the influence o^ oAtebian
gAoundwateA iAAigatton and a lack o^ dilution by Aain^aZZ,

(3) Tke wateA quaZity between eack btAuctuAe duAing dibckoAge wob

vaniable, [Table 4-1), Tke {^allowing Aankingb weAe bobed upon
ilow-weigkted concentAotionb [except conductivity):

TotaZ PkobpkoAoub [mg/L): 5-49 (.260) 5-97 [,15S) 5-99 [,113)

TotaZ MitAogen [mg/L): 5-97 [1,5S) 5-49 [1,54) 5-99 [1 ,3S)
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TABLE 4-1. RELATIVE RAI^KING OF C-23. (5-97), C-24 (S-49) , AND C-25 (S-99)

Parameter (mq/L)i^ Ranking

Major Ions (flow weighted)

Cl- S-49 (337.5) > s -99 (270.6) > S-97 (161.3)

Alkal ini ty(HC03 ) (as CaC03 ) S-49 (141.1) > S-97 (140.1) > S-99 (127.8)

S04-2 S-99 (101.1) > S-49 (90.2) > S-97 (57.2)

Na*^ S-49 (150.1) > S-99 (98.1) > S-97 (78.3)

S-49 (8.2) > S-99 (5.9) > S-97 (5.1)

Ca+2 S-49 (93.3) > S-99 (89.9) > S-97 (76.2)

Mg+2 S-49 (28.0) > S-99 (21.7) > S-97 (15.8)

Hardness (as CaC03 ) S-49 (346.4) > S-99 (312.6) > S-97 (255.3)

Nutrients (flow weighted)

Total P S-49 (.260) > S-97 (.158) > S-99 (.113)

Ortho P S-49 (.201) > S-97 (.110) > S-99 (.062)

Total N S-97 (1.58) > S-49 (1.54) > S-99 (1.38)

NO3 S-97 (.143) > S-49 (.130) > S-99 (.051)

NO2 S-97 (.017) > S-49 (.011) > S-99 (.010)

NH4 S-49 (.146) > S-99 (.108) > S-97 (.093)

Inorganic N S-49 (.297) > S-97 (.253) > S-99 (.153)

Organic N S-97 (1.33) > S-49 (1.25) > S-99 (1.22)

Field & Physical Parameters
(time weighted)

Dissolved Oxygen S-97 (5.5) > S-49 (5.1) > S-99 (4.4)

Sp. Conductance
(micromhos/cm) S-49 (1605) > S-99 (1592) > S-97 (1039)

pH S-97 (7.4) > S-49 (7.3) > S-99 (7.2)

Turbidity (NTU) S-97 (3.6) > S-49 (3.0) > S-99 (2.7)

unless .otherwise noted

Source: Technical Publication 83-1, January 1983, Upper East Coast
Water Quality Studies, SFWMD
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MajoA. ccutiom avid afziotu [mg/L): S-49 S-99 5-97

ConducJuv^y [nuicAomho^ /cm] : S-49 [1506] S-99 (J592)

5-97 [1039]

The, pho6pkoAocu> and nitAogcn le.vel^ out the. thn.e,e, 6tAacXuAe^ we/ie

modzAateZy loiv. The, tzveZs majoK ccutioAti and ayUoyi6 iajzaz high,

[4] TuAbT,diXy tzveZ^ weAZ tow out aZZ ^VuicutuAOJi , VZs^otvzd ox.ygzn wcu>

hZghZy voAtabtz wZth a typZcat Kongz tixan 0,2. to oozA
S,0 mg/L, ^izan conczntAotZoyii Aangzd ^/lom 4,4 mg/L (5-99) to
5,5 mg/L (5-97).

(5) BcUiZd on tht6 onz yzoA ^tady thz {^otZoiclng mateAtat toaxU wzAz
caZcuZcutzd:

Flow [acAz-it]: 5-97 (4S,1U) S-99 {3S,766) S-49 [27,097]

TotaZ P 5-97 (93.9) S--99 [66.2] S-49 [51.4]

Total hi UO^g): 5-99 (?2,946) S-49 (I7,2«r S-97- [9,575]

(6) Thz eAAoA Zn totaZ pho^phoAoiU , total nttAogzn, and chZoAidz toadZng
caZcuZatZon^

,
bo6zd upon 6ub6uA^acz ^amptz6, ti appAoxZmatzZy tZnzoA

with aeApzct to ^ajnpt^ng ^Azquzncy up to a pzAtod o£ at tzcu>t two
months, Foa zach wzzk’6 dzcAzaiz tn thz ^ampttng iAzquzncy, thz
ZAAOA tn caZcutoutzd toacU tncAza^zd appAoxZmouteZy 5 peAcent {^OA

totaZ pho^phoAOLU , 4 pzAcznt ioA total nttAogzn, and 1,5 pzAcznt
^oA chtoAtdz, A btwzzkty sampling ^Azquzncy appzoAS to havz zaaoA6

o{^ 6ZnilaA 6tzz to tho^z o{^ thz anaZyttcal chzmti>tAy mzasuAzmznt^ and
dcuZy hydAology data,

(7) Sampling methodology can a^/^zct loading calculattoyUi moAz than sampling
^Azquzncy, ChZoAtdz loacU boizd upon wzzkZy ^uA^acz gAab 6omplz6 wzAZ
thz 6amz o5 tho6z boizd upon dally 6ub-6uA^acz 6omplz6; howzozA, ^ total
nttAogzn loacU ba^zd upon wzzkly ^uA^acz 6amplz6 Aangzd ^Aom 14 to
29 pzAcznt htgheA than tho6z bo6zd upon dally ^ub^uA^acz 6ompleJ>,

Thz dUcAzpancy loA pho^phoAou6 loaxU wou> zvzn gAzatzA, with thz
loadi> baszd upon wzzkZy 6omplz6 Aanglng ^Aom 2S to 126 pzAcznt
hlghzA, Thz gAab sampling tzchnlquz which colZzct6 a ^uA^acz ilZm
can AZMilt In ^ub^tantlaZZy dl/^/^eAznt pho6phoAoai> and nltAogzn con-
czntAotlonii o6 compoAzd to ^ub^uA^acz IzveZ^ and may, thzAzioAz,
gAzatZy ln{^luzncz matzAlal loading calculations,

Thz most distinguishing watzA quality chaAactzAa>tlcA at S-49, 5-97,
and S-99 weAz thz high dlssolvzd solids IzveZs, Uzan annual spzcl^lc
conductancz Aanglng bztwzzn 1039 and 1605 mlcAomhos pzA czntlmzteA ^oA

thz thAzz stAactuAzs WZAZ Indlcatlvz oi thz high dlssolvzd solids IzveZs
at thzsz locations, SuAf^acz watzns at thz thAzz stAuctuAzs could, howzveA,

bz dl{^(^eAzntlatzd baszd upon Azlatlvz dl^^eAzncz In thz majoA Ion IzveZs,
Thz gznzAoZlzzd Aanklng o^ thz stAuctuAzs , In dzsczndlng oAdzA baszd upon
^low-wzlghtzd majoA Ion conczntAotlons was S-49, {^olZowzd by S-99 and
5-97 [Tablz 4-1],

VuAlng this wateA quality study, thzAZ weAz two distinct dlschoAgz
peAlods at zach stAuctuAz, onz duAlng thz dAy season and onz dunZng thz
wet season, VAy season cUschoAgzs wzAz In Azsponsz to hlghzA canal
stages which Azsultzd ^Aom oAtzslan gAoundwatzA lAAlgatlon, Wet season
dischoAges weAz In Aesponsz to Intense Aoln^all activity and subsequent
Auno^i, Thz souAceA o^ thz dlAckoAgz wateA appzoA to play a majoA Aolz In
detzAmlnlng thz tempoAol quality choAacteAlstics oi the wetzA In the canals.
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Interpretation of V7ater Quality Data

The U. S. Geological Survey is an authoritative source for water quality infor-

mation. Their report: Water Resources Data for Florida ^ (Tallahassee, Florida

1981) contains a discussion of the significance of a number of constituents and

properties of natural waters. The following information is extracted from that

report

.

Stdanzyit

Siupzndzd ^zdunznt uoeAz colt 2,cut2.d moyvtkly at ^tattoYH> tn tho,

Hyd/iologtc Bencfimcuik NetuJOAk and UattonaZ St/LOxm QaaLity Accounting Netioo^
lAUtfi dcpth-lntcgAotlng ^amplc/u, Vcptk Intcgnxitcd ^ampta loeAc cottcctcd
at tkn.cc on monc ocnticaJih tn the cno^^ ^cotton to dctcnmtnc vantatton^ tn
the cno^6 section and to monc accunatety dctcnmtnc ^uuspended sediment toacU.
Vatty 6cdtmcnt loacU tn toya pen day one neponted ^on day on Lvhtck ^amptc^
wcnc coZZcctcd.

MtnenaZ coyi6tttucnt& tn solution

Alt natunaZ mtens contatn dti>yi>otvcd mtnenaJi matten, Tkc quantity o^
dJjii>ot\jcd mtnenat matten tn natunaZ waten depends pntmantZy on tiic type o{^

nocfz6 on ^oUU^ wttk iMhtch tkc (/Joten ka^ been tn contact and the Zeng^tk o{^

time 0 ^ contact, Gnound u;atcn t& genenaZZy monc ktghZy rntnenaZtzed than
-&un{^acc nunofii bccaa&c tt nematvi^ tn contact i/:ttk tkc nodu and ^sott6 {^on

muck Zongen pcntod6. Many 6tncam6 one icd by both ^un{^acc nunoU gnound
(A)atcn {^nom seepage on dtncct ^pntng tn^Zouj. Suck ^tneams nciZcct tkc ckanactcn

tkc monc rntnenaZtzed gnound waten duntng dny pentods and one dtZuted by.

6uniacc nuno{^{^ duntng loct pentocU,

Tkc mtnenaZ comtituentii and pky^tcaZ pnopcnttci> oi mtcm> neponted tn
tkU nepont tneZude tko^c that kaoc a pnacttcaZ bcantng on icaten. u6c, Tkc
nc6uZti oi anaZy6C6 genenaZZy tneZude Attica, tnon, caZeum, magnestam,
6odtum, pota6^tum, canbonatc, ^uZ^atc, chZontdc, ^Zountde, nttnatc, pH,

dli^oZvcd ^oZtd6, and 6pcct^tc conductance, AZumtnum, manganese, coZon,
dUi^oZoed oxygen, and otken dti>6oZvcd con^titucnti> and pky^tcaZ pnopcnttc6
one neponted ^on centatn 6tneam{>, MtcnobtoZogtc and ongantc components
Ipcittctdes, totaZ ongantc canbonj and mtnon elements (ansentc, cobaZt,
cadmium, coppen, Zead, mencuny, ntckeZ, stnonttum, ztnc, etc , ) one detenmtned
occastonaZZy {^on some stneams tn connection mJk spectate studies and tkc
nesuZts one neponted, Tkc sounce and stgnt^tcance o^ a numben oi constttu-
enti> and pnopeattes o^ natunaZ u)otens one dUiCussed tn tkc ioZZoiaing tabZe.
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Table 1. Slgnlilcanoe of dissolved ndneral ooostltuents and properties of vsater —

Constituent or property

Alkalinity

Alininun (Al)

Arsenic (As)

Bicarbonate (HCOO) and
Carbonate (003)

Cadnlun (Od)

Calcium (Gl) and
Magneslun (Mg)

Chloride (Cl)

Chromiua (Or)

Source or cause Significance

Caused prirarlly by bicarbonate,

carbonate, and hydroxide. Other
weak acid radicals like borate,

phosphate, and silicate may con-
tribute to alkalinity.

Usually present only in negligible
quantities in natural waters except
where the waters have been in con-
tact with the more soluble rocks of

high alininun content. Acid waters
often oootaln large amounts.

Natural arsenic-bearing minerals.
Found In some ground waters, in

wastes from industry amd mining
activity, and residues from sene
insecticides and herbicides.

Produced by reaction of atmospheric
carbon dioxide with water. Dis-
solved from carbonate rocks such as

limestone and dolomite.

Pound in wastes from plgnent ^«Qrks,

textile printing, lead mines, and
chemical indistrles.

Dissolved frera practically all soils
and rocks, tut especially froa lime-
stone, dolomite, and gypsum. Calcium
and magneslun are found in large
quantities in some brines. Magneslun
is present in large quantities in

seawater.

Dissolved from rocks and soils.
Present in sewage axid found in large
amounts in ancient brines, seawater,
and industrial brines.

Few if any waters contain chicmiun
from natural sources. ?<atural waters
probably contain only traces of
chroralun as a cation unless the pH is

very low. When chromlun Is present in

water, it is usually the result of
pollution by industrial wastes such as

metal pickling, plating, manufacturing
of paints, dyes, explosives, ceramics,
paper, glass, and photography
processing.

Ability of water to neutral i2:e strong

acid. High alkalinity Itself not det-
rimental but usually associated with high
pH, hardness, and dissolved solids ^Ich
can be detrimental.

^feiy be troublescroe in feed waters forming
scale on boiler tubes. High concen-
trations usually indicate the presence cf

acid mine drainage or industrial waste.

National Interim Primary Drinking Water
Regulations (U.S. Environmental Protection
Agency, 1975) give a limit of 50 ug/L for
potable waters. Lethal close for animals
Is believed to be about 20 milligrams per
animal pound. Small concentrations In

drinking water can accunulate In man and
other animals until lethal do^ge is

reached.

Bicarbonate and carbonate produce
alkalinity. Bicarbonates of calcium and
rtugnesium decompose in steam boilers and

hot water facilities to precipitate as

scale and release cutrosive carbon dioxide
gas. In combination with calcium and
magnesiin cause carbonate hardness.

The results of animal studies suggest that
very small amounts cjf cacknlura cun prodix:e

nephrotoxic and cardiovascular effects.
The reprodixjtlve cargans of animals are
specifically affected after parenteral
administration of very snail amounts of
cadmium salts. National Interim Primary
Drinking Water Regulations (U.S. .En-
vironmental Protection Agency, 1975)
state that cachtium In excess of 10 ug/L la

cause for rejection of the water supply.
Cadmium is also toxic to fish aixi aquatic
life in varying concentrations.

Causes most of the hardness and scale-
forming properties of water; cxansiimes soap
(see harness). Waters low in calcium and
magnesium aro desired in electroplating,
tanning, dyeing, and in textile manu-
facturing.

About 300 mg/L in combination with sodium
gives salty taste to water. Increases the

corrosiveness of water. Proposed National
Secondary Drinking Water Regulations

(U.S. Environmental Protection Agency,

1977) recomends that the chloride content
should not exceed 250 mg/L.

National Interim Primary Drinking Water

Regiilatlons (U.S. Environmental Protection
Agency, 1975), limit the maxlmun can
concentration of hexavalent dircmium to 50
ug/L. Toxicity to aquatic life varies
widely with the species, temperature, pH,

and other factors.
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Table 1 (coo't.)

Constituent or property

Cobalt (CO)

Color

Copper (Cu)

Dissolved Oxygen (DO)

Source or cause Significance

cobalt occurs in nature In the min-

erals aialtite, (Co,Nl)As*, and
cobaltite, CoAsS. Alluvial deposits
and soils derived frora fiiales often
contain cobalt in the fonn of phos-
phate or sulfate, txit other soil
types nay bo markedly deficient In

cobalt in any fora. Biological
activity may aid in the solution of
snail amounts of cobalt. May also be

present In industrial wastes especially
those from manufacture of ceramics,
inks, electric heating units, and
cobalt plgnents.

Yellow-to-brown color of some water
is itsually caused by organic matter
extracted from leaves, roots, and other
organic substances. Objectionable
color In water also results from
industrial wastes and sewage.

Copper is a fairly coranon constituent
of natural water. Small amounts nay
be introduced into water by solution
of copper and brass water pipes and
other copper-bearing equipment in
contact with the water or frcm copper
salts added to control algae in open
reservoirs. Copper salts such as the
sulfate and chloride are highly
soluble in waters with a low pH but in

water of normal alkalinity the salts
hydrolyze and copper may be pre-
cipitated. In the normal pH range of
natural water containing carbon
dioxide, the copper might be pre-
cipitated as carbonate.

Dissolved in water frcm air and firom

oxygen given off In the process of

photosynthesis by aquatic plants.

Dsually suggests pollution. Relatively
low toxicity to man. Fish and aquatic
life tolerance varies widely fron less
than 3 mg/L to more than 10 rng/L. Es-
sential in trace quantities for plant
growth.

later for dcroestlc and some industrial
uses should be free frcm perceptible
color. The National Secondary Drinking
later Regulations (U.S. Environmental
Protection Agency, 19^) proposes a limit
of 15 Pt-Co units. Color In water is
objectionable in food and beverage
processing and many manufacturing
processes. Limits light penetration In

water, thus preventing growth of scroe

organisms.

Copper Imparts a disagreeable metallic
taste to water. As little as 1.5 mg/L can

usually be detected, and 5 mg/L can render
the water unpalatable. Copper is not

considered to be a cunulatlve systemic
poison like lead and mercury; most copper
Ingested is excreted by the tody and very
little is retained. The pathological ef-
fects of copper are controversial, but it

ta generally believed very unlikely that

hianans could unknowingly Ingest the toxic

quantities from palatable drinking water.
The National Secondary Drinking Water
Regulations (U.S. Environmental Protection
Agency, 1977) reccranends that copper
should not exceed 1000 ug/L in drinking
and culinary water. Copper is essential

in trace amounts for plant growth txit

becomes toxic in large amounts.

Dissolved oxygen Increases the palat-

abillty of water. The amount necessary to

support fish life varies with species and

age, with temperature, and concentration

of other constituents In the water. Under

average stream conditions, 5 mg/L Is

usually necessary to maintain a varied

fish £a.una in good condition. For many

industrial uses, 2eto dissolved oxygen Is

desirable to inhibit corrosion.
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Table I (coo't)

Constituent or property Source cr cause Significance

Dissolved solids

Fluoride (P)

Hardness (as CaCCQ)

Chiefly iaineral constituents dis-
solve from weathering of rocks and
soils

Dissolved in small to minute
quantities from oiost rocks and
soils. Qaters many waters from
fluoridation of municipal supplies.

In most waters nearly all the hard-
ness is duo to calcluQ and rmgnes-
lun. All of the metallic cations
other than the alkali metals also
cause hardness.

The ^iatlonal Secondary Drinking Water
Regulations (U.S. Environmental Protection
Agency, 1977) recommends that the
dissolved solids should not exceed 500
og/L, however, 1,000 mg/L is permitted
under certain clrcixastances. Waters
containing more than 1,000 n^/L of dis-
solved solids are uns^table for many
purposes. The Geological Survey class-
ifies the degree of salinity of these more
mineralized bodies of water as follows
(Swenson and Baldwin, 1965);

Dissolved solids Degree of
(mg/L) salinity

Less than 1,000 Nonsallne.
1.000 to 3.000 Slightly saline.
3.000 to 10,000 .Moderately

saline.
10.000 to 35,CX)0.... Very saline.

Fluoride in drinking water reduces the
incidence of tooth decay when the water is

consumed during the period of enamel
calcification. However, it may cause
mottling of the teeth depending on the

concentration of fluDride, the age of the
child, amount of drinking water oonsumed,
and susceptibility of the individual.

Oonsianes soap before a lather will form.
Deposits soap curd oo bathtubs. Kaxxl

water forms scale in boilers, water
heaters, and pipes. Hardness equivalent
to the bicarbonate and carbonate is called
carbonate hardness. Any hardness in

excess of this is called noo-carbonate
hardness.

Iron (Fe)

Lead (Pb)

Iron is dissolved from many rocks
and soils. Oh exposure to jiir,

normal basic waters that oontala
more than I mg/L of iron soon be-
come turbid with the Insoluble red-
dish ferric compounds produced by
oxidation. Surface waters, there-
fore, seldom contain as much as 1

g/L of dissolved Iron, although
some acid waters carry large quan-
tities of iron in solution.

Lead seldom occurs in most natural
waters, but industrial mine and
smelter effluents may contain re-
latively large amounts of lead which
contaminates tlie streams. Also,
atmospheric oontamlnatioa which is
produced from several types of engine
exhausts has oonsiderably increased the
availability of this element for
solution in rainfall, resulting in
cootaminatlon of lead in streams (Hem,
1970).

On exposure to air, iron In ground water
oxidizes to reddish-brown sediment. More
than about 300 ug/L may stain laundry and

utensils reddish-brown. Objectionable for

food processing, textile processing,
beverages. Ice manufacture, tanewdng and

other processes. Proposed National
Secondxiry Drinking Water Resulatlons (U.S.

Envlroninental Protection Agency, 1977) for
esthetic reasons, recommend that Iron

should not exceed 300 ug/L. Larger
quantities cause unpleasant taste and
favor growdh of tneteria.

National Interim Primary Drinking Water
Regulations, (U.S. Eiivlronmental pro-
tection Agency, 1975), state that lead
shall not exes^ 50 ug/L in drinking and

culinary water on carriers subjocc to

Federal quarantine regulations. Maximun
safe concentrations for animal watering Is

reported to be 500 ug/L. Toxicity of lead

to fish decreases with increasing water
hardness.
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Table I (coo't)

Constituent or property

Uanganeso (Mn)

Nickel (Ni)

Nitrogen, Amootiia. (N)

Nitrogen, Organic (N)

Nitrogen, Nitrate (N)

Nitrogen, Nitrite (N)

Nitrogen,
Total KJeldahl (N)

Nitrogen, total (N)

pH Hydrogen Ion

concentration

Source or cause

Lead in the form of sulfate Is reported
to be soluble In water to the extent of

31 mg/L (Seidell, 1940) at 25C. In

natural water this concentration would
not be approached however, since a pH

of less than 4.5 would probably be
required to prevent fonnation of lead

hydroxide and carbonate. It is

reported (Pleissner, 1907) that at lfl*C

water free of carbon dioxide will
dissolve the equivalent of 1.4 mg/L of
lead and the solubility is increased
nearly four fold by the presence of
2.8 mg/L of carbon dioxide in the
solution. Presence of other ions may
increase the solubility of lead.

Dissolved from son» rocks and soils.
Not as cctrmoQ as iron. Large
quantities often associated with high
iron content and with acid waters.

Chiefly from metal plating works,
manufacturing of ceramic colors, and
inks.

Includes nitrogen in the form of IH3
and NH4+. Found in many waters but
usually only In trace amounts. Waters
from hot springs may contain high
concentrations. Found also in waters
polluted with sewage and other organic
waste.

Amino acids, proteins, and poly-
peptides. Derived from living
organians and their life processes
and from wastes and sewage.

Decaying organic natter, sewage,
fertilizers, and nitrates in soil.

Unstable in the presence of oxygen
and is present in only snail amounts
in noet waters. Found in sewage and
other organic wastes.

Includes aomcnia nitrogen and organic
nitrogen.

All forms of nitrogen - inorganic and
organic.

Hydrogen ions derived from ioni-
zation of w«ik and strong acids.
Hydrogen ion concentration is ex-
pressed In terms of pH where pH • log
(H+). Acid generating salts and
dissolved gases such as S02 and 002
increases the nunber of hydrogen
ions. Carbonates, hicarbonates

,

hydroxides, phosp)hates, silicates,
and borates reduce the niiaber of
hydrogen ions.

4-12

Significance

Same objectionable features as iron.
Chuses dark brown op black stain. The
National Secondary Drinking Water fleg-

ulations (U.S. Environmental Protection
Agency, 1977) recctnnends that manganese
not exceed 0.05 mg/L.

Presence of nickel In water may suggest
pollution. Federal drinking water
standards do not place a limit on nickel.
In the Soviet Union the maximum per-
missible concentration is 1.0 ir«/L,

(Klrkor, 1951).

Usually indicates organic pollution.
Toxicity to fish is dependent on the pH of
the water; 2.5 mg/L amnonla nitrogen can

be harmful in the 7.4 to 8.5 pH range
(Ellis, M.M.

, 1931). Annonium salts are

destructive to concrete made from Portland
cement.

Sometimes Indicates pollution. Increases
nutrient content of water throu^ de-
composition and formation of other
nitrogen forms.

CcflcentratioQS much greater than the local

average may suggest pollution. The
National Interim Primary Drinking Water
Regulations (U.S. Environmental Protection
Agency, 1975) have established a ID mg/L
maxijmia oontamination level. More than
about 10 mg/L of nitrate (N) nay cause a
type of methemoglobinemia in infants,
sometimes fatal. later of high nitrate
content should not be used in taby feeding
(Maxey, K.P. , 1950). Nitrate has shown to

be helpful in reducing intercrystalline
cracking of boiler steel. It encourages
growth of algae and other organisms which

produce undesirable tastes and odors.

Presence of nitrite is usually an In-

dication of recent organic pollution.
Undesirable in waters for some dyeing and

See organic and amnonia nitrogen.

See amnonia oitrogeD, nitrite, nitrate,

and organic.

pH ranges between 0 and 14. A pH of 7.0

indicates solution having equal cumbers of

hydrogen and hydroxide tons. pH higher
than 7.0 denotes predominance of hydroxide

ions; values lower than 7.0 indicate
predominance of hydrogen tons. Corrosive-
ness of water generally Increases with

decreasing pH. However excessively
alkaline waters may also attack metals. A
pH range of 6. 5-8. 5 is reccranended in the

Nitional Secondary Drinking Water
Regulations (U.S. Ehvlronmental Protection
Agency, 1977).
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Table 1 (coo't)

Coostltueot or property Source or cause Slgnificajica

Strontiun (Sr)

Sulfate (304)

Dissolved from rocks and soil.
Found In seawater and raany brines.
Present in waters of local areas

where strontiun minerals such as

celestlte
present.

and strontianite are

Dissolved frem rocks and soils
containing gypsura. Iron sulfides, and
other sulfur compounds. Usually
present in mine waters and In some
Industrial waters.

Naturally occurring strontium Is similar,

chemically to calcium and cxily adds to the

hardness of «ater.

Sulfate In «ater containing calcium forms

hard scale in steam hollers. In large a-

mounts, sulfate in oonbinatlon with cjther

ions ^ves hitter taste to ?a.ter. Sane
calcium sulfate is considered beneficial

in the brewing process. The National
Secondary Drinklr.g Water Regulations
(U.S. Environmental Protection Agency,
rl977) cccranend that the sulfate content
nshould ot exceed 250 mg/L.

Taiperature

Turbidity

Zinc (Zn)

Solar energy, thermal pollution frcia

waste outfalls and beat from earth's
core.

Colloidal suspensions of sediment,
precipitates, and other small
particles.

Dissolved from some rocks and soils.

Found in hl^ concentrations in some
mine waters havin a low pH. Zinc Is

used in many oomnercial products and

Industrial wastes may contain large
amounts. May be derived from zinc
plated or galvanized metal products.

Affects usefulness- of water for many pur-
poses. Pot most uses, a water of uni-
formly low temperature is desired.
Shallow wells show seme seasonal
fluctuations in water temperature. Ground
waters frera moderate depths isually are
nearly ooostant in temperature, which is

near the mean annual air temperature of
the area. In very deep wells, the water
temperature generally increases oo the
average about 1*C with each 100- foot
increment of depth. Seasonal fluctuations
in temperatures of surface waters are
comparatively large, depending on the
depth of water, tut do not reach the
extremes of air temperature.

The Nationpl Interim Primary Drinking
Water Regulations (U.S. Environmental
Protection Agency, 1975) has establi.shed a
maximun contaminant level as a monthly
average of one nephelometric turbidity
unit (NTU) (or 5 turbidity inits (NTU)
with state approval, provided it does not
interfere wlto disinfection, maintenance
of chlorine residual, or lacterlological
testing). Interferes with light pene-
tration and limits growth of organisms.
Also directly lethal to some life forms.

High concentrations may be toxic to
aquatic plants and animals. Zinc tray have
such a toxic action on purifying bacterial
flora of streams as to present serious
sewage pol- lution problems. The National
Secondair Drinking Water Regulations
(U.S. Environmental Protection Agency,

1977) standards reconnend that zinc dtiould

not exceed 5,000 ug/L (5 nng/L).

1/ Source: USGS, Water Resources Data for Florida, Tallahassee, Florida 1981

4-13



^ .' ji: * Ski,

tAliMlJ* tU

mU 09 mljbit xli^^ ba» ^

t>>iv V

,r-<:

'

«Ei
J..

..^,wT Ix^viaHoiC)
'- ^ w>t'

MCTJk litoi^ ^ imtff^
84 iimtU ' lU4‘i»4 tJ^'''' f^^ 9TH

,.rt*- ^ ,,,'|iiiiite4 t30
‘

.1 . 7»,'

.

,,.w»#t'«»t<r

otMm asuBXMUm mJ *34Mt^
nri4i aX ^trmlkKf mm»8 aJt »ijoi> Mjif

IMINyi^, 4U 09<l)Ji' ,IU.|».«3W;

«MC^
"

'or 'O1IU0' ns^^Jbc} Mviy oooi
tp»i«{Udoa> 8i! ^gUiMi mjxu/o

l40i>ijAJi in^ iM^^ncf tdr 4i
OOOltiJtfiTj^ IRMiOIQ rsalMOoOt

ootJtnjwtl
^
la^imrKntVnSI

,

fmjoco
mi\U*^ lmo*» )o>

lkI)oc &hH4 •Siam «a^ buHemiQ
feoA ,,«*vt}J:tJui> jpKni .tsilk^ |kinlft 2,t>«00

6i ,
Qn^. Ilyt W ttiJjn «l ^

.' - •':• .rsou* |.lilk^t4^llitfl^U

' ' 'u

^i8'it!^,v >HS]

..,:..i
• J -iA\

'IhTT Bi

**uq xuoF 14^4 'tuKTiO' Ip am^oibfiaau

•*iOi ^ 11^
»r'«L> $«0K V/H t 4M0»|

•! w>J tlawtrt

lHOOOCMK, MCDK
.

VOfte f/iao
bis^oO .truffjn^pmt fat mmifmfimli

I.VU xllMmtf iBtk0b •djttithm htA inp,M«
ax al ;ti«7oiicio

)o mvsnvtmai tia £omimji n«yi| ^ taoo

4kd» .ttii«»r ^pch Ywa iil «<no oui
i>rtf IM». fiwPKrc^l , iliirtooas mu9tnm3p»99
9coi<Oi Sixm itiim ^l ^iOOiM
onoXlJO’liMi’n tanemasC ^ii9€0rjs> fmtkrtMt
tna mtam ttatlXijM i0 m
•rt? uHlbeyert^
titf fomn '3rxi tfy aud ^-msm W4Sb

, lUs ya^asmmttm
o

'

rtpU:?^ wriT

*t,U) *W»S|#

A P»mlUi*fm 'Mri <4iW4r
'

itaapisA'

tiicrote A 00 horoX AivAtiiKor^ i(!tf>iUAA»

'

TiAWdtiJC ru tsmaiwe^t*"' *o osijHP^a

Itmo of»w t«Wdtie5' fe oii> (UW) ^fiw
«eCrf» JJ ^4Uir«mq<(ia oioii ittka

e^jnMrmint^ anorsoilKi
LMornotct^itytiM oa «X«.ijjopi oal't6l|f t»
**f!B(; tS^$n^V5td *(90i‘t«H!i;

.«hOiflAf10 )0 l&OOKI AiiMlii ta« 9(A:t8rkJ

«w>na2 o)jL< <s«tco of lm$i$ii tlftMri42» 'OiM

”' •
i, rff'OL

Opr) pofctefjtiwi loPlpOi v*Ky«||lM' n*f«c
o^itAtao AorC 9AIIP btm mtlAUgt •fam*

4tnbu

040i»r«,'MO XjOXoXiOO
bOA .otft.A>JLojNMr>'t

'Wj

OJ aloft* Od V^ aJ'>)f3AW««uoco
•vaH tar uut .ItJonUnai fcOA OlOAlq
tAlTP'^«^' Oft MiUao »>io9 a ftaw
Ufol'»i Unmru os^ on oMot^ lp'Vjrui|-)

|Aftt>i9«c'^. •?? .ao>9|iebn;{ flbmi -Xcrj mpmvm
dMU?Aitf>^fT noeor itUWithr*! rxAbi«upo»
.xonaaiA oftti9!> 9firtO lotaoBowtafiai •

bJoorla fi«U 1007 uammm¥i oPtlblAfir (T^
•<j\oB J\»a eOO^e lM«o»P »00

44 X00 by pOXO iMbo coiA ftorXoooJQ
*«m aJ! AjnBt»A'unAmK» r^bi cUt, imo^
AJ ants •»* • AiVAO rmMo onuLo
U/^ **rj|4)e^ Ijm t’Owod t<w« W toood

•^caoi Aiy4«C» A«0«00 |An?«r4bft|
p«0A .iiK .asixioaA

,Afc?S!tf!»it iA^or bauOAir* j?) •» boJAiq

1^

i

xs^x tAM00<tkiXaT
^
fiM 107 *^ gg fXl a&tenioa^^

U-4^



Surface Water Storage

There are certain soils in St. Lucie County which, because of internal soil

conditions , are suitable for above ground storage of surplus water for later

use. Some storage systems have already been installed in the Martin-St. Lucie

area, and others are being considered. During periods of excess rainfall,

surplus water is pumped into these diked areas, reducing the volume of water

which must be discharged into and handled by the outlet channels. Water is

held in these retention areas until such time as it is needed for supplemental

irrigation or for other uses. Even though the water in these reservoirs will

likely be depleted during the dry seasons, they will provide temporary storage

and can supplement the primary source of irrigation water. Technical Publica-

tion 75-3, entitled "Agricultural Reservoir Study", Central and Southern Florida

Flood Control District (now SFWMD)
, provides a detailed analysis of an existing

grove-reservoir system, using a water budget. This publication is available

through the Water Management District and a copy is filed at the SCS State

Office in Gainesville.

Soils in St. Lucie County which are best suited for above-ground water storage

are those which have very slow permeability rates in the soil surface or sub-

soil layers, (Table 4-2) . A map of St. Lucie County has been developed showing

the location of these soils (listed in Appendix I as map 4-1) . A copy of this

map is located in the Soil Conservation Service Office at Ft. Pierce, Florida.

TABLE 4-2. SOILS WITH SLIGHT OR MODERATE LIMITATIONS FOR RESERVOIR AREAS

Soil Name

Winder

Hilolo

Chobee

Total

Mapping Unit

55

16

11

Acres in St. Lucie County

1102

3819

9010

13940

Source: Soil Survey of St. Lucie County, Florida

The practicality of constructing surface storage systems that would result in

significant amounts of supplemental irrigation water needs extensive study.

The amount of land that would be removed from production, the value of the

land taken out of production, pumping costs, evaporation and seepage losses,

construction costs, and limited soils suitable for such storage are some of

the major factors which raise the question of the practicality of such systems.

However, as water demands increase, additional systems for storing supplemental

irrigation water may become feasible.
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Groundwater

The following discussion of the groundwater system is taken from the SFV7MD

Summary Status Report.

In tho, Upp2A EcUit CocUit P-tan/Ung Mea, gA.oimdwcut2A AJi iound A,n a
^kalZofA) aquui{iQAAi [thz Skatiou) kguui(^zn.) and a dzzp aqiui{^ 2A^

[thz Eton^dan AqLui^eA) .

SkaZtouJ Agux^eA - Tkz ShaZloiO aqubif^oA ^y^tm onz tkz majoA
6ouAceAi 0 ^ potabte cvateA A,n the, UEC. To doXoAmino. aM> potontiat {^OA

lAJoteA supply and otkoA (Uqa, a c,oop2AauU,vz pAogAom beXw^m the, U, S,

GzotogTcaZ SuAve,y and tkz Somtk EtoAida i^atoA, Managomnt VaaTaccX iajoa

tmjtiatzd tn 1976, The, puApo^e, o^ tkli> ^tady MCUi to tnveAttgatz and
docLumnt the, hyd/iogzotogtc pAopeAtteA o^j thz ^hattouj 6tAota LUtng
pAzvtoiU 6tadieA, avaitabtz data, and new data cottzctzd oveA thz
pzAiod oi ^tady. Thz output ^Aom tht6 pAogAom 40 ^OA C0A6tit6 o^:

(/) a comptlatton oi avaiZabtz boAtz data, "HydAotogtz and Gzotogtz
Vata {^Aom thz UppzA EoAt CooAt Ptanntng TAza, SouthzoAt EtoAida”

,

U,S,G.S, Opzn Ettz RzpoAt 79-1543, 1979, by (HeAtzy L, MitteA; (2) A
map ^houxing attitudz to thz boAZ o{^ thz aqut^zA and a ^zAieA o^ titho-
togtz cAo^6-6zztionA and azzompanytng text "Gzotogtz Mpzzti o^ thz
SuAitztat Aqut^zA System tn thz UppeA Beat CooAt Ptanntng AAza,

SouthzoAt EtoAida” ,
PAootAtonat (U.S.G.5.) 1979, by (Ozitzy L, \ktttzA;

(3) A uoateA quattty map and azzompanytng tzxt "ijJett LozattonA and
CJatzA Quattty ChoAaztzAUttcA oi GAound iJJateAA ^Aom Sztzztzd (jJzttA

EtntAhzd tn thz SuAitztat AqutizA, UppzA East CooAt i^ateA LUz Ptanntng
AAza, Southza!>t EtoAida”; [4] A map and azzompanytng tabteA shouting

aqut^zA zhoAactzAiAttcA
, "AqutizA TeAt Vata ^om thz SuA^tztat Aqut^zA,

UppeA EoAt Coast WatzA U^sz Ptanntng AAza, SouthzoAt EtoAida”

,

Thz boAZ oi thz Shattoiv [oA SuA^tatat] aqut^zA, OA tnoeAttgatzd by

thz U,S,G,S. has an ztzvatton lohtzh voAieA ^Aom 40 to moAZ than 200

^zet bztou) UatioYiaZ Gzodettz VeAttzat Vatum [EtguAz 4-3), Thz boAz

oi thz aqut{^eA tA Iviglxty tAAzgutoA and undutattng, but gznzAotZy thz
aqut{^eA tA thtnneAt towoAdA thz weAt and noAthweAt JSzettonA thz
oAza and thtzkens touJOAds thz east and south, Thz ttthotogy oi thz
aqutf^eA systejr\ tA pAtmoAtty sand, ztay, sttt, shzZt, and tbnzstonz
dzposttzd duAtng thz Ptztstozznz and Pttozznz zpozhs [EtguAz 4-4],

StAota tnztudzd tn this szAizs havz bzzn asstgnzd to thz EoAt Thompson
and AwoAtasta (^OAmattons

,
and thz ovzAtytng Pamttzo Sand, Shett and

sand tznszs tn thz Catoosahatzhzz MoAt oAz also tnztudzd,

Thz gzotogy o^ thz oAza ts zhoAazteAizzd by zomptzx ^aztes zhang zs

ivlitzh a^^zzt thz hydAogzotogtz pAopeAttes o^ thz aqutizA, Thz basz

0|5 thz aqut^zA ts ^oA/nzd by tmpznmzabtz and szmt-pzAmzabtz ztays and
moAts Of) thz Tamtamt and HawthoAn {^oAmattons upon u)htzh thz Aozks ojJ

thz aqutizA system ttz unzon^oAmabty,

Thz aqut^zA ts, tn gznzAot, unzonf^tnzd lu)otzA tabtz a^ut^za) , but
tozat tzaky oAtzstan zondtttons zxtst, notabty tn thz otztntty o^

EoAt PtzAzz and Indtantoton cohzAz dtszonttnaous ztay tznszs azt as

zon^tntng units.
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blatoA quaZyity data, ba^dd on anaZ^6d6 majoa ccutlon6 and anton^,
Indiaatd gdnoAally good qaaUXy loatoA Ud6^ than J 000 ppm Total VtS6olvdd
SoltcU ai> ^hoi^n tn VtgoAd 4-5). l}^itk the, dxcdptton o^ the. coastal oAda
and local oAcai Inland, ^^JateA at all de.ptfu> sampled mXktn the. SixJi{^tclal

aqot{eA. lit predominantly calcium-magneAlum bicarbonate type, Water ^rom
weUUt along the cooitt nonth o£ the St, Lucie Hlver and eo6t o^ North
fork and St, Lucie River li> predominantly sodium chloride lAJoter, In
local areoit, sodium chloride type icatent icere atito noted, The^e higher
than expected concentrations o^ sodium chloride may be related to agri-
cultural development or contamination ^rom canals. Other possible causes
may be [1] residual salts In £lne sediments derived ^rom Inundations by
ancient seas, (2) upuiord leakage OjJ saline artesian ijoater, or (3) use o£
artesian mter ior Irrigation,

The ln(^ormatlon available so ^ar on the Shaltou) aquifer series provides
Insight Into the suitability o^ the aquifer ^or groundwater development.
It does not, however, provide adequate data ^or quantification of the
available resources. It will therefore be necessary to continue collection
and analysis of data to achieve this goal,

florldan Aquifer - The hydrogeologlc characteristics of the florldan
aquifer systejn In the UEC have been documented through the florldan
reconnaissance Investigation, A monitoring network consisting of florldan
aquifer wells was established to give broad coverage to the overall
planning area. Several types of data were collected from these wells
to acquire knowledge of the hydrogeologlc aspects Important In the manage-
ment of such an extensive aquifer.

Data for 60 wells Is used In the SfWMV Technical Map Series 79-1

,

"Hydrogeologlc Reconnaissance of the florldan Aquifer System, Upper
East Coast Planning Area", [Brown and Reece, 1979), The map series
consists of 10 plates which Illustrate the location of the wells, the
potentlometrlc surface for the wet and dry seasons, water quality In the
florldan aquifer and Its various producing zones, and generalized hydro-
geologlc sections of the UEC,

Wells were chosen from the private sector by using the following
criteria: [1] cooperation of owner, (2) capability of obtaining repre-
sentative water samples, (3) access Into well for borehole geophysical
logging, (4) suitability for aquifer testing, (5) deepest penetration

of aquifer, [6] absence of uncontrolled flowing wells In the surrounding
area, and (7) even distribution throughout the area, where possible.
Wells chosen were monitored on a monthly basis for water levels and
water chemistry for one year. Most of the wells wltlvin the monitoring
network were geophysically logged. Rock cuttings along with other hydro-

geologlc Information were collected from seven wells In the planning area
during drilling operations of privately owned water supply wells. The
data allowed for defining the aquifer system both areally and vertically.
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Shmt-^n pK.2̂ ^uJi2Ai tkz aqiLt^oA weAe m2xuuAzd u)AXk c.aLibn.aJ:e,d

mzckayiicaJi pK2yi>^uJiQ, gauges to d^XoJuntnz thz potzntlomztntc. kzad
thz Flontdan aquui^oA at that potnt, Tht6 oLiowzd thz dztznmtn.atton

oi tkz potZYvtiomoJyLLZ ^uJi^acz, oh. tkz ^u/iiacz to loktck iA)ot2A tn an
aqat^oA maid hJj^z by kydAo^tattc pAe640Ae. Wkzn zxpHo^^zd oAzaJUiy

tku> HQj>altJ^ tn a potznttomztntc 4uA^ace map (FtguAz 4-6), Th/ioughoat
the a/Lza, potzntlomztHtc hzacU oJiz abovz land ^uAi^acz, H.z6ulttng tn
^loiAjtng antziitan a)ztZi>, HzacU van.y gznznoLly Iz^Jii than onz {^oot

bztwzzn htgh LOatzH Izvzl zondttton^ and lou) icatzn. Izozl zoncUtton^

,

Only ^tight hzad vantattom [Izs^ than 1 loot aoznagz] havz bzzn
notzd tn hzad mzauiAmznti madz tn 1977 and mza6uAzmznti> madz tn 1979,
IHatzn. ^toKzd tn tkz Vlontdan aqatlzn, ySy^tzm tn thz UEC zxt^tii tn a
dynamtz ^tatz tn Mhtch hyd/LOultc gH,adtznt5 OAZ zontAollzd by KzzhaJigz,
dUj>zhaAgz, and aqatlzn. p/iopznttz6

,

Because gfioandwatzH, llom down-
gnadtznt iHom aAeo6 ol htghzn. to loiczA hzadU, and pzHpzndtculaA to
Itnzs ol zqual potznttal, tt ivo6 ^hoLon that much ol thz tvatcA zntzA6
thz planning oAza iHom thz ^outh,

WoZlhzad samples u)ZHz collzctzd and analyzzd tn thz Itzld loH,

tzmpzHatoAz, ipzctltc gnavtty, 6pzctltc condactanez, pH, and alkaltntty,
Onz Ittzn. 6amplci lOZHz also collzctzd Ion, complztz laboAotoKy anoZy^tJi

ol tnoHgantc con^tttuznt6. It u)a6 lound that thz total du^olvzd
^oltcU [TVS] contznt vantzd oAzalZy and vzHttcally tn tkz Flontdan
aqutlzH ^y^tm [ftguAz 4-7), Total du^olvzd 6oltcU oAz Hzlattvzly
htgh tn icatzu ol thz Tlontdan aqutlzA 6yyi>tzm duz to tkz pH.z6zncz

ol highly mtnzHaltzzd ioatz/L tnappzd tn ^zdtmznti duAtng an za/iltzA

gzologtc ttmz, Chlontdz tcoi loand to bz thz pAzdomtnant onion auth
lz6^eA amounts ol 6ullatz, bteoAbonatz, and ^uZltdz also pHcsznt,
Sodium, calcium, and magnesium oAz thz majoH cottons tn association
mth mtnoH amounts ol potassium and stAonttum, Othzn. tons oaz gznzAally
pAzsznt tn only tAaez amounts,

Thz pAzsznez ol chloAtdz tn htgh conezntAattons tn thz Tlontdan
aquilzA Is not duz to dlAzct salticatzA tntnuston lAom thz Atlantic
Ocean, RzozASZ Iloa) ol salt MotzA lAom thz oczan Into thz VloAtdan
aquilzA bzlou) thz UEC Is not hydAoultcally possible duz to htgh
potznttomztAtc heads along thz coast, A ^Atdgz' ol Azlattvely pooA
quality ujatzA having a chloAtdz conezntAatton Aongtng iAom 1200 to
1400 mtlltgAams pzA ItteA I mg /I) stAtkzs noAthwestIsoutheast acAoss
thz UEC, FAzshzA icatzA poAollels this Atdgz on both sides mth chlontdz
conezntAattons as lou) as 200-400 mg/1 occuAAtng tn uJestzAn poAttons ol
St, Luetz County,

ThAoughout thz UEC contAtbuttng tntzAvals mthtn thz FloAldan
aqatf^zA system wzAz tdznttitablz, utth thz pzAcznt mtzA contAtbutton
to thz open boAzholz {Aom each tntzAval voAytng oAzally, This Indicates
that tn thz UEC thz FloAlda aqul{^zA system consists oi a numbeA oi pAo-
duclng zones o^ dt^^eAznt hydAologic pAopenttes sepaAotzd by szmt-
penmzablz zones In a sequence o^ lotozA Oltgocznz, uppzA, and middle
Eocene limestones.
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FIGURE 4-7, Total Dissolved Solids of Floridan Aquifer
System Waters for September, 1977 (replotted
from Brown and Reece, 1979)

Source: Summary Status Report - Upper East Coast, SFWMD, Oct, 1980
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Thz g2,otogZc ^onmoJiiom compAyU^ng thz TtoHAJ.ayi aqubif^oA. 6y6tm
St. Lucie, Mcuittn, and nontkcn.n PaZm Beach CountteA have been ^studied

through JUXhotogtc onaZy^iA cuttings and onaty^iA oi the geophy^tcat
^tgnatuAeii the {^o^cutioiU {^^om boAehole geophy^tcaZ Zog6. kt tea^t
tlviee uiuiA make up the PZoniAan aquuif^en, ^by^tm tn the 6tudy a/ieoA: -

an unnamed gn.ey caZciZutiXe, the Ocata Limc&tone the uppeA, Eocene
^enZefi, and the Avon PoAk LimeAtcne o^ the uppeA mtddte Eocene ^eAta.

The ioAmatloiiA ^hoio a 6outh to ^outheA5teAZy dtp and a 6Ztghtty
undulattng ^uA^ace. hlo hoAd evtdence ioA {^oiMa po^tuZated tn tluA
oAea iajoa dUAceAned.

The unnamed caZciZuXiXe t^ Zcii^ than thiAty ieet thtck thAoughout
mo6t oi the ^tudy oAea but dooA Aeach a thtcknoA^ o^ 16S {^ezt tn
eoAtcAyimo^t St. Lucte County. HoAe detaiZed 6tudy tA needed to betZeA
deitne thiA untt. The OcaZa Ltme-stone tA thtckoAt aZong a ZtneoA
ieatuAe tAendtng NW-SE thAough St. Lucte and UoAttn CountteA. ifJatoA

ujcUa penetAottng the PtoAtdan aQut^ 2A ^y^tem aZong thiA tAend AecoAd
the htghoAt compo^tte tAOi'AmiA^tvtZZeA , but the Zou)eAt quaZiXy wateA
{htghoAt composite totaZ diA6oZved i>ottdA] lAitthtn the ^tudy oAea.

A ^immoAy oi the bcAtc data collected duAZng the thAee yeoA floAtdan
aqut^eA AeconnaiA6ance ^tady tA ^ound tn TP SO-5, "HydAogeoZogtc Vata
Collected {^Aom the UECPA, SE(j(/MV”, {Reece, BAoion and Hyne6, 1980). The
AepoAt contat/A the ^olZouUng data ^oA the UEC: {/) potei'ittometAtc

level mea6uAement6

,

(2) (AjeZZkead bJoteA quality anaZy^oA, (3) boAehole
point sample ivateA quality analy6e6, [4] geologic doACAtpttoYA oi
dAiZl cuttings, and (5) copter oi boAehole geophysical logs.

PeAttnent data aa still being collected. Oi special note is:

(?) the abundance oi LoelZ cuttings being collected iAom newly dAilZed
wells on Hutchinson Island, (2) although popuZatioyL gAoutk is occuAAing
in that OAea, 1200 it. deep wells oAe pAoducing only 50 gallons peA
minute oi pooA quality wateA, (3) wells in the cuAAent mo^iitoAing

netwoAk OAe measuAed semi-annually ioA pAeASuAe head. ThiA is done
in conjunction with the U.S.G.S. Aegional potentiometnic suAvey and
allows ioA deteAmination oi possible locations wheAe oveApumping may
occuA and thus Aeduce the pAoductivity oi the floAidan oquiieA.
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Potential Water Sources and Management Alternatives

The following summary of potential water storage and management alternatives

is taken from the SFWMD Summary Status Report.

Tfvc6 62.CAU,on 6 QV 2Aat memu {^oK ^ncAccuZng tho, {^luCluiz

waXzn. ^ixpptizii cv^lvcn tkz UEC, Thz6z i>y6t2jni> cuiz bzing anatyzzd mXk
A.z6pzct to tkzoi (ibAjLUbizi> to 6uppty dzi>tn.zd amounts and quoLotizi
oj

5
iA}ot2A, 06 ivztt 06 thzOi potznttot6 tn mzzttng u)atQA a.z6ouacz

monogemznt objzcttve6 (6udi o6 p^Z6eAvtng natuJiot H.e^ouJic,z6 , {^t6k

and uxiZdLiie ]

.

Thz6z otteAnottvz6 tnaZudz conventtonaZ >6y^tejfn6 6uch oJ6 ^kotZoiA)

oqubif^QA. iA)eZZiteZd6 and 6uJiiocz u;ateA 6u.pptlz6. Moaz odvonczd ^y6tem-6

6ucJi 06 dzep oqoiieA 6toAogz and daat convzyonzz a/iz ot6o c,oyi6tdeAzd,

’jJeZtfjteZd VzveZopmznt

An tmpoAtont eZemznt o^ iutuJiz dzveZopmznt o^ potobtz woteA 6upptiz6
tn tkz UEC t6 thz addtttonot dzveZopmznt o^ gAoundivoteA az6ouacz6

,

pAtmoActy tn tkz ^oAm u)eIZ{^teZdL6 , GAoundwateA ujztt6 oaz Itinitzd tn
thz amount oi wateA that tkzy con yteZd by the Aotz o^ \MoteA movement
tn the. 6ub6uA(iOcz aqat^eA^, the. Acute, that thz6z oqutiex6 oAz AcchoAge.d

^Aom the 6uAiocz, and the oveAaJU. wateA holding capacity oi the aqat^eA,
Thz6c ioctoA6 deteAmtne the. numbeA, Stze, and dtdtAtbutton oi Lvell6 that
can be developed at a 6pectitc 6tte.

Tm mojOA opttoyi6 oAe ovoiloble tn plonntng ioA iutuAe Lvelliteld

development ioA public cooteA supply. The itA6t option mold be to look
at the ovatloble gAoundwateA ac6ouacz6 tn the vtctntty oi exl6ttng
tAeatment plants, puAcho6tng additional land and upgAodlng existing
iaclIlXtes cut these plants to handle the tncAeased u^ateA supplies.
The second option mold be to itnd a suitable site uitthtn the county
to develop a Aegtonal ujelliteld, and to tAonsiex wateA iAom this well-
iteld to local utilities ioA tAeatment. TheAe oAe seveAol voAtations

oi this ”Aegtonaltzed'' system possible, depending on Institutional
constdeAottons , oveAall oAeas to be coveted, and development costs,

TheAe Is still moAe ivoAk that mil have to be done to quantiiy the
available shallow gAoundwateA AzsouAces that can be used ioA public
wateA supply. As these studies cute completed, the Aesults mil be
IntegAoted Into the OJateA Use Plan and used as the basts ioA spectitc
Aecommendations , TheAe oAe Indications that St, Lucte County public
wateA supply can develop iuAtheA by building wellitelds to the west

oi wheAe the existing iactltttes cute located. In MoAttn County,

iuAtheA westeAly development will have to be coAeiuHy evaluated
with Aespect to wateA quality Impacts and may be substanttally con-
stAotned by these Aesults,
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Vmand RzdacJxoyis

A non-6tnjicXuAot aZtoAyvitivQ, {^on, n.zduiCyiyig and! on. making mon.z

e.^^yCCA.cnt cue 0^ exZit^ng u)ot2A 6uppLc^6 ^ n.^ducUng thz dcjnand {^on.

lAJcutoA [on. uooutoJi con6 2AvcutLon) . an z(^iZdQ,nt woutoJi coyi6eAvatcon
pn.ogn.am ^ ZyiUUxutQ,d and ^pZmQ.yvtzd, iX. cooZd tznd to accommodatz
tncAzcutng pubttc and agntcuZtuAot tvatoA o6e /^eqtuAemen^ tn tkz
{^utuAz L'jttk a dzcJizofiZd mmbzn. o^ nm coynt/uictton pn.0jzctii 6u.cJi o6

wdititoZdii y 6ton.agz ojizoj^y and tAzatmont plants, Rzductng thz dzmand
ion. watzn. can zxtznd tkz nangz oi a domestic loatzn. supply ^y^tzm as

population tncAzaszs, Stnez tkz UEC ts a AOptd gaouitk an.za, an zHtctznt
lAJotzn. coyiszAvation pAognam could oH^zt kzavy capital constniiction iunding.
Local loatzn. azsoun.cz agznclzs and utitities could zducatz thz public
uiitkln thein. szavlcz an.zas on demand azduction tzcknlquzs and paognams.
(iJatzn. conszAvation has znvlAonmzntal, social and economic bznzilts.
Installing wotZA-saving dzvlczs on tollzts, skovjzas and iauccts, and
using pAzssuAz Azduclng valvzs can Azducz domestic loaten. us z by as

muck as 55 pen.cznt tAUthout slgnlilcantly altzAlng pznsonal kablts.
Results iAom tkz Azcznt CallioAnia dAought kavz skoujn tkat a 64 pzAceivt

Azduction Is possible ioltk a tight mandatoAy aatzA conseAvation pAogaam,
Tkz SFIOMV has tkz ability to pAovldz Inionmatlon on koto dzmand Azduction
pAogAoms kavz ivoAfzzd In othzA pants oi tkz state, thz nation, and tkz
wonld, and tkz tzcknlquzs ioA thzlA Implenzntatlon, [Contact tkz
Vlstnlct Public InioAmatlon OUlcz.)

VesallnatloniVemlneAallzatlon

desalination Is tkz pAocess oi Azmovlng dissolved matznlals ^Aom saline
OA mlnzAollzzd LoatzA to pAoduez iAzsk moCza, In many cases tkz tAzatzd
voatzA can be mixed uUtk bAacklsk lA^ateA to pAovldz a blend oA pAoduct
wateA tkat still meets all state and izdznal AzquiAzmznts ioA dAlnklng coaten.

quality and at thz same time gAzatly IncAzases the amount oi coatzA that cayi

bz supplied iAom tkz tAzatmznt plant,

Tkz VlstAict has active pAogAoms tkat mzaz developed to study and
zvaluatz tkz vanlous types oi desalination systems that OAZ In use today
and to pAovldz cost Inionmatlon, tAolnlng, etc, to panties tkat oAz
IntzAzstzd In punsulng tkls altznnatlvz ioA watzA supply development,
fuAtken. Inionmatlon on tkz application oA desalination to tkz UEC Is
pAOvldzd In Exhibit "A" oi this document, (See Exhibit 4A, beginning

on page 4-30)

.

dual Conveyance

dual conveyance systems enable tvatzA oi vanlous qualities to bz used

ioA dliienznt puAposzs, foA example, non-potablz lo^za could bz used

ioA vanlous Industnlal pAocesses, ilusklng toilets, washing cans, oA
loLvn Innlgatlon, Use oi potable watzA could bz Azstnlctzd to dnlnklng,

cooking, and hygienic activities, dual systems one gznzAally compnlszd

oi a potable component szAvlng tkz total community, and a sub-potable
OA non-potablz component SZAvlng only a pant oi tkz community oA a us zn

outside tkz community suck as an agnlcjuJLtuAal oA Industnlal site.
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The. ScuZ^T^h PoZnt ’jJateA and {^Ja^teiMoteA TxzaXment on HuXckln^on
J6 Land, floAA,da, mXt uu>z a duaZ 6y6tem o{^ wcuteA. dJjitnZbuXZon tinej> and a
iccUiteicateA tAzatmenZ and diUipo^at method iA)htck mzeti> EPA'4 ze/io dcicJiaAge

goat6 (iOA 19S5, AdcUttonaZ Zn^oAnatton on dual coateA 6y^tem6 aj> avatiabZz
(^Aom the SFZMV,

Veep Aqatj^eA StoAagz

The Znjectton, ^toAage, and AetAtevaZ o^ ^Aeiik icateA tn the ratine
poAtioiv!^ oi the deepeA VZoAtdan aqiiZ^eA hcu^ the potenttaZ ^oa pAovZdZng
Zoyige quantitie6 o/J (A)ateA {(^htck oAe geneAoZZy avcUZabZe duAing the ioet

reason) ^oA LoZthdAowaZ and me dimtng the dAy 6eo6on, Ijj adequate ivateA

Zii avaZZabZe ^OA ^toAage, tku method ho6 the potejitZaZ ^OA aZZeotattng
iiome oj5 the wateA mppZy pAabZem^ tn the UEC.

The Znjectton phcue AequtAe6 the pumpZng o{^ {^Ae.th woteA tkAough LceZZ^

0
(J
6uZtabZe eon^tAuctZon Znto the FZoAtdan aquZ^eA, Once Znjected, the

icateA Zii aZZoiA)ed to AemaZn tn ^toAage unttZ needed. Tht6 6toAage peAtod
couZd Aange ^Aom 3 months to a yeoA OA moAe.

CJZthZn the VtAtAlct, tn)o majoA {,ZeZd Znoe^tZgatZom have been ZMttZxited

to evaZuate the iecu>ZbZZZty o^ 6toAcng {^Ae^h wateA tn the TZoAtdan AquZf^eA,

One 0(5 the^e Z^ neoA Ft. HyeA6 and the otheA Zj> Zocated at the CZty o^

McJmE'4 HZaZeah iveZZ^teZd.

FuAtheA appZZcatZon potenttaZ o^ thZji aZteAnatZve tn the UEC Z6 pAovZded
Zn ExflZbZt "A”, (see Exhibit 4A, beginning on page 4-30) .

?Aopo6ed UEC (iJateA Management PAogAam

The pAogAom ioA iutuAe wateA Ae^ouAeeyS management Zn the UEC can only
be poAtZaZZy de^Zned at thtA tZme. TheAe oAe thnee bcuZc VZttAZct ActpomZ-
bZtitZe6 that mmt be coAAZed out:

1) OpeAotZon and UaZntenance oi VZAtAtct ifJoAlm (6tAuctuAe6, canaZs,
pomp 6tatZom> , etc . )

,

2) FZannZng ^oA totaZ wateA AC60UAce management (ZncZudZng cooAdZnatZon
uUth ZocaZ, AegZonaZ, and otheA agencZcij , and

3) ReguZatZon ipeAmZttZng) o^ wateA o6e and 6uA^ace wateA management
Mj6tem6.

GoaZ6 and ObjectZve^

The 6toAtZng poZnt ioA the UEC wateA management pAogAom Zj> to Zdenti^y
each ZocaZ goveAnment’6 goat6 and objectZve6 wZth Adpect to wateA AdiOuAce^i

and compile thc6e to tho^e oi the SFOJMV. i'JheAe theAe Za> agAeement oA to the
dZAectZon o^ iatuAe 6y^tem management, onZy noAmaZ cooAdZnattng and ^tatm
AcvZejLO^ need to be accompZZj>hed. WkeAe theAe Zii a que^tZon oa conceAn about
a 6pecZ(Zc goaZ oa objectZve, then moAe detaZZed cooAdZnatZon mai>t take pZace
to Ae^oZve any potenttaZ iutuAe coniZZct. ThZ6 pAoce66 can be done aiZng

the LocaZ CompAeheniZve PZan6 o6 a ba^Zs.
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CoA.p-6 o{\ EngZme/u Study - The, St. Lacyie, County Wat2A Suppty Study-
occu tntttatid tn OctoboA 7979. Tht^ ^tady iMJi ptacz cmph.cu>t6 on
dz6tgn oJUiQAnoutioQA, to convzy agA^cuIXuAcit iAJitgaXJion wat2A^ to St,

Lucte, County i^iom Lakz 0k2.zckobe,2. on. tnf^tow 6tmam to Lake. Okeechobee,
An tntttal meeting ivcu ketd on Oct, 31, 1979, tn Jack6onuttte between
membeu o^ the South ftonJjda LJaten. Management Vt6tnA,ct {SFiiJMVj

,
and

the Conp6' Engtneentng Vtvtdton {Vestgn, Envtnomentat and Vtanntng)
pe/uonnet, A6 a neiutt oi that meeting, the Con.p6 t6 at&o comtdentng
plan^ to divent Jayton. Cneek - Mubbtn Stough itow^ dinectty to St, Lucte
County on. tn combtncution with a n.e(>en.votn, Sevenal oEXenncutive ptaiu^

witZ be tnvei>tigated by the Con.p6 o^ Engineer, o6 ^oiZow^:

1) TafUng waten. out oi Lake Okeechobee and conveying it to the
^outhwejit connen, o^ CanaZ 23 oZa the ^hontest n.oute, C-131

,

2) Taking waten. out oi Lake Okeechobee and conveying it to CanaZ 23

via St, Lucie CanaZ in.om up6tn.eam oi St, Lucie Lock iS-SOj to CanaZ 23

up6tn.eam oi StAuctune 97,

3) VivenAion o^ ^iom ^n.om the TayZoa Cneek - Nubbin Stough anea
via Leveei 63S, L-64, and L-65 bonnow canaiA and St, Lucie CanaZ,

4) VivenAion o^ ^towA ^nom the TaytoA CAeek - Nubbin Stough anea
via the Hooven Vike Bon/iow and St, Lucie CanaZ,

5) VivenAion oi itowA inom the Tayton Cneek - Nubbin Stough anea
via the Hooven Vike Bonnow and CanaZ 131,

6) VivenAion oi itowA ^nom the Tayton Cneek - Nubbin Stough anea
via the Hooven Vike Bonnow, a Ref^envoin and CanaZ 232,

The ptanA woutd be designed to convey onZy the waten Auppty nequined
to meet the innigation demandA in St, Lucie County ptuA toAAes ennoute
due to Aeepage and evaponation, Att o^ the plans may inctude impnovements
[enlange canats, modify existing Atnuctunes , and add new Atnuctunesj to
C-23, C-24, and C-25).

The GenenaZ Vesign Memonandum Atudy can be expected to be extensive
nequining two to thnee yeans to comptete, E^^onts to expedite this
Atudy wiZZ be made by the Vistnict AtaH by pnoviding data and Atudy
nesultA inom wonk cunnentty undenway and AcheduZed as a pant o^ the
Uppen East Coast iUoten Use Plan, The cunnent SELJMV poAition is that
the moAt Atnaightionwand and dinect means o^ pnoviding AupptementaZ
innigation waten to St, Lucie County Ahoutd be emphasized {Auch oA

aZtennative No, 1 above),

Othen StudieA - Thene one othen ongoing Atudies that can inituence the

selection and necommendation o^ waten Auppty oZtennativeA ion the UEC,

These include investigations oi the Loxahatchee Riven anea and Lake
Okeechobee in^towA, Aa these Atudies one compteted, thein nesultA wilt
be inconponated into subsequent updates oi the l^aten Use Plan,

IJ Includes pontions oi Mantin and St, Lucie Counties

4-27



^tnuiSlS

i^t> t.UJ5^J^qt«* ‘ aMI jf^tKi)t> i^i w^'.SSiiS^M 0^ •lu'.vjEjsw «c5a^^i^V •^•ivt\.^ tx% 4S^5:^wtM^\i>

<il V;tv1>rs>. /V, Ai&i mOJAj| \iVU»t) <>i!Jui

sCy \ »U '\lr/i mi' bisi^ itu* gyda^asm

ht^ iiy.»o^ in AJA^dinara

|^%wipal^ biui m>t]n'4yH
0-6^ t'h HMiD 4MI>. '%\ji>4»!*^^ Si a). 3jnjsot-j^*>ci y

,32. n3- \j5vt^sA^ fv>2dv»^ ^*iu.Vb nJ.

6n-iq Jj^us2 > : Aste Ka>3iJ:^3^mQ.a it^ j^o

UA-'^^Sni*' A» 4<ajjr^n0 \[id baiJ^^AAvtxd ad 13.m
.'/ "/ ®'

.

*'

»fc^’ * / /

sAl nl 1> ^^\inoa briJb'jad ?i>44a^Ki Ixio gnlijaT ( \

,Ttl-0 \$y.i.w 1aw.w^4 3»»V, iv> <’’5 wifiD in j^anjMxa l^auuUijn^

lwa>j ta 11 &«>‘^avjia:i bwh wdnibu^AxO ai*.! io Iaiq ^Ijdoi pjuinT (1

IS IXkWiD nl {01-^2:) ia!yd ^laAii .It o m-avvl^s) rntwii VxiaftD ad^iAi ,12. l>j.v

^ a/dilaiiivlE. in ittoA^Ac^u

» «. r

jASMi d^a>-‘‘ i4>jdduW i»y.> i»ji]S^ Jiwoli b^' unlifaulQ {4

,li>n&D :i>>:»>jJ ,12 bitfj. il»pu^ A;rA»%i*>nd ,EE^ laav/ai asIm

na/.n i%iKv>t ^ ^>0- w/*r>li io nnlti<Au>XI (1

,1jbi^

U

ml .2 b;c> ^ivJ'oS iAW siil ixlv

jtiuM AgcnJ?. luih'xiM * jbi^O 2«^1 ccAAi ^i^li. 'oo i<<i>AJVsu>.<J (2

Al\ l>-u> wnjvjvoQ ai^CI jvawooH xm
rjwji lild JAM * ^ijO ».&l\gy&’^ v..^ ittfi/* AnKxli htxU^^'ilQ (i

,SiS %aansi') 0 aii.Qf AsvonX sHl xji>t/

bwNkjiJij'. w>4^i>A ^Iko uav/roia gl bat^nliab sd b3iK>«l''’l!ftDlc( ')i\T

^*i4A4sol v! Vtnio5 -W rti 'Attur.i^ab NQllJ;)9X^^l srb* Ijiiw nl
UraatusiVyrTv’^d iliuilDJil. vJ-w ib io ^1^ bnii a^xicvaa^ ol 3i»b

nl ?. bbiR bnic*
,

,(?,S-0 brin ,lS-5 ,JlSO
ft. '

&.'

'

jglAnav^xa ad ncfc ad fus'- vbJMlA «jJihiift3' lioviMO at^T

^Ijll aliJiafca?/ bl il^^bii'5 . al^')^yua’ ' asjMil nl <>»d

VbiilA b.'va sdsS^ gjA'bVH^oyc; )^6 ahx>«i ad li>w
adl bn lAJfx^ A.' b . vi’WAtr bA<u jIjaow aIIaiajm^

Iftdl Al i«MVlAinc( VMiJ5?^2 j;^J^^iVJ^l :*(fT ,r«-v>jL'l aiU ^laW IadoD 1aja3 Aaqc^U

ixlrtsn33n;^t|UA )^#.bVvn/':| Jn aw,»w lyb* hnj^ liom anl
in Aaui.) ii*a;liSAjc|u> sn ^Uk^Aa \^ltuiAjn oaiU nl j’-a3a^ wtC^ify^Kil

t .oV\

aib. lOKiA^iiu. nao av >.Vv*>1/ ^i^Vottwo .rva^bn - ia.U>ttl2 ivsdlO
.OBO.lJil Aoi lavllija-.v^lA; i^alaw >n bt^D nnl^iilaA

. .^llk^ jMsaib. ,bvlaSi sMSi sAr. i3>aAi*^ %M/iil ^ ,^'‘VAlin> sadoibAaiO
,my^ au) jv:.3>.‘A) .^fV 0^' c.*>l»b<i»i a,.^4paA<Wi rd.vl bal)^oqj^(>iij<l

«

f

la v .12 bwl^Nlil^ V<* Aai^SSw^*^ \ f



The. Local GovoAmcnt CompA.ckciU^vc Ptamving Act [LGCPA] J975, o6

dcitncd tn CkaptoA 75-257 Lam ftoAtda (F.5. 163,3161 to 163,321 1}

ts a ^tatmcivt o{^ tntcnt by the floatda LcgmlatuJic that each Zocat
gove/oment should ptan ^OA and manage tt6 oevn ^utuAe g^oujth and
development. The LGCPA xeqatAe^ that each unit o^ local goveAnment
CAtabiuh a planning p^ocoA^ and pA.epan.e, adopt, and Implement a
comprehensive plan,

A recent legmlatlve change to Chapter 3 SO f,S, requires that the
Regional Planning Councils and the Water Management Vlstrlcts lAUthln
Florida coordinate their activities mth respect to water related goals,
objectives, and policies so that a comprehensive and consistent set oi
regional guidelines can be defined and Implemented, The WMV and the RPC
should compare their goals, objectives ,

and policies, and work to resolve
any conflicts that exist between the two agencies. The goals, objectives,
and policies ojJ the comprehensive platu are mutually supportive o^ the
goals, objectives, and policies both the Vlstrlct and the Regional
Planning Council,

The purpose o^ the analyses shown In Table 4-3 was to Identify conflicts
between Vlstrlct and local government guidelines. These differences will
be resolved In subsequent updates of the Water Use Plan and the Compre-
hensive Plans,

Basically, the matrix shows to what degree the goals and objectives
Inventoried In each plan are represented. Limited representation does
not mean that there Is no mention of the goals and objectives ,

but that
some Improvement In the detail of the study Is needed.

Current Studies

The continuing planning process for the UEC Water Use Plan provides
for the conduct of studies to assure that all water-related subjects
Involving potential supply alternatives, environmental Impacts, etc,,
are considered and evabated.

The basic SfWMV study programs for the UEC Include {for FV-SO-81) the
following areas:

1 ] Improving Imlgatlon water use and practices
2] Floridan aquifer monitoring
3] Water quality evaluation
4] Estuarine study continuation {St, Lucie Estuary)

5] Land use trend development

In addition, a number of studies are being conducted by the Vlstrlct
In conjunction ulth other agencies, the results of which may Impact the
selection and Implementation of future water management alternatives.
These are briefly summarized to provide an overview of all planning
activities going on In the UEC,
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lyvtQAMn P/iogAom R^comrmndattoyu>

The. Plan the UEC ho6 been ^tanted by eoneeivtAcuUng on voatex cue and
yiapply development., Ba^ed on available Inventory tn{^oAmatton, pAevtoas
analysts and cuAAent Ae^eoAch Ae6alti>, a yf^et o{^ pAetmtnoAy Aeeommendattovu>
ho6 been yiugge^ted as a guide to actcon6 by local goveAnment6

, eltheA
Independently, oa In conjuncXton with the VUtAict HoA Aegtonal oUeAnatlveA ]

.

^lo6t oi the Aecommendatton6 tn ftguAe 4-8 deal with olteAnatlve wateA
yfiUpply 6 y/a texi\y(i that would have to be developed by local goveAnment6 oA
uttLctLCii yStnce they y^eAve local oa limited supply oAea^ without Aegtonal
wateA AeJ>ouAce Impact.

The Ao^nale ioA selection o£ the ulteAnattvet It bnteily dttcutyi^ed
undeA each alteAnattve. Thete Aecommendattont will be Aevtewed and updated
when the Aetultt o{^ COE yStudtet tn the UEC oAe completed, oa when
adduttonal AeteoAch data It available.

^

The updating o^ wateA supply Aecommendatlovt It etpeclally ImpoAtant
with AetpeCi, to the AgAlcultuAol i^ateA Uy6e AlteAnatlvet y{>hown In ElguAe 4-8.
The ahU^y to lmipleme.nt a Aegtonal wateA ySouAce to yi>uppoAt St. Lucie

c^epend to a gAeat extent on the Aotult^ ^Aom
tne LOt 6tucU>zt noted above. Thete Aetult6 will pAobabl^ be available
Wyithln 1 yeant and will ^oAm the batlt ioA 6ub^equent SEmV actiont on
thlt olteAnatlve. OtheA agnlcultoAol wateA Supply alteAnatlvet oAe being
evaluated.. undeA the "Additional '^ateA Heeded" column, y6pecl^lcally the
potential ^oA deep oqul^eA ^toAage technlquet.

- Exhibit 4

A

- Technical Publlcatlont -

Technical publlcatlont oAe Aepontt o^ the SWMV which pAetent the Aetultt
o{, eltheA majoA tdenticleIenglneenlng ttudlet, majoA methodological develop-
mevitt, OA appllcatlont which waAAant wldetpAead dlttnlbutlon. Such publl-
catlont conttltute a. contAlbutlon to knowledge o^ a tpeddle pAoblem oa a
geneAol tolutlon to pAoblemt that may a{^{^ect VlttAid policy. Copies o^
technical publlcatlont may be obtdned by WAltlng the South Elonlda WateA
Management Vlttdct In coAe o{^ Public ln{^oAmotion.

A bAiei Aevlejw o^ the technical publlcatlont that have been completed
on the UEC It pAovlded In thlt exhibit.

I. Technical Publication ^80-6, August 1980 - Advanced WateA Supply
AlteAnatlvet ^oa the UppeA Eatt Coatt Planning AAea by HagendAa
Khanal.

Pant I. Veep Aqul^eA StoAage

Pant I oi thlt publication contldent the feasibility of cyclic stoAage
of fAeth wateA In a bAacklth oqulfeA. This study attested the potential
foA using deep oqulfeA stoAage systems to augment futuAe potable and non-
potable wateA supplies foA St. Lude and Mantln Counties. The deep
oqulfeA StoAage olteAnatlve makes use of excess sunface wateA which Is
now usually dUschoAged to the ocean.
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The. objectives the. study oJie, as ^olZom:

1} To predict the H.ecoven.y eUtctency o^ the cyctic stonjag^e!KetnJievoJi

system ustng mathemattcat modeling techniques,

2

)

To peA^onm sensitivity anaiyses o^ the model poAometeJis in oKdeA
to predict the eiiect o{^ a change o{^ a pajiameten. on the /cecoveAy e^^iciency,

3} To Ain the modeZ ^oh. othen. planning oAeas loheAe the hyd/iogeologic
data ajie di{^ie/ient ^A.om those ol the UppeA East Coast,

The ^epont also examines the eHecZs o^ centain poAometens on the
fiecoveay ei^iciency including:

1) Eiiect oi the density o^ the native iluid on the AecoveAy eif^iciency,

2 ) Eiiect o{^ the agtii^eA thickness on the KecoveAy eHieiency,

3) E^ect oi the aqui^eA tnansmissivity on the n.ecoveAy eHiciency,

4) Eiiect oi the dispensivity on the AecoveAy eHiciency,

5 ) Eiiect oi long-tenm stoAage on the AecoveAy eHiclency,

Some oi the majoA conclusions Aeached oAe as ioliom:

1] Based on computeA pAogAoms developed by Louisiana State UniveAsity,
the model calculated that at least 501 oi the injected iA}ateA can be
AecovcAed aitoA the wateA is leit in stoAoge ioA ISO days,

2 ) RecoveAy eHiciencies [hoiAJ muck iAesh wateA can be AecoveAed aiteA
stoAage in a bAackish wateA enviAonment] incAeases iAom 50% to 60% aiteA
seveAol cycles oi opcAotion,

Rant II. Vesalination

?oAt II oi this publication consideAS desalination, using commeAclalZy
available AeveAse osmosis to supplement existing wateA needs. These systems
m.ay soon become competitive with conventional tAeatment plants in teAms oi
cost and Aeliability, The objective oi this study was to evaluate the
ieasibility oi its impact on the wateA AesouAces oi the oAea and economic
ieasibility.

In the UEC, desalination stoAted about 1972, The iinst desalt plant
(Indian RiveA Plant) with a pAoduction capacity oi 50,000 gallons peA
day oi potable wateA was installed in MoAtin County, About the same time
anotkeA plant was installed in St, Lucie County with a capacity oi 150,000
gallons pcA day, PAesently, 337 ,000 gallons oi potable wateA can be
pAoduced in UoAtin County and 248,000 in St, Lucie County iAom desalting
plants on a daily basis. The table below lists the desalting plants located
in the UEC as oi VecembeA 1979,
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V^Jidtincution VtciYvt^ Ucvitbi and St, Luctz CodYitto^

Couyvty Norm o{) Plant
Capacuty

{1000 gciitoiu/day]

hioAttn IncUan Rtv 2A Vtantatton
ScuZf^AJik Potnt
Ocaan Toi^eA

Potnt
Stuant PtveA CZub

50

150

40

40

57

Total 337

St, Laatz BxynmoA Camp Pz6o^
Pt, PtoAcz Jot klat
HoAboa Ba, foundatton
Quzzn6 Covz
Semtnolz ShoAZi
Quzzn6 Covz, Addtttonal

150

39

19

10

20

10

TotaZ 24S

Thz AzpoAt tncludz6 a bAlz^ dz6cAtptton o^ uJoteA az6ouacz6 , dz6altnatton
plant dz6tgn nzc,z6^oAy to mzzt tkz potablz iMotzA demand, and thz zaonomtc6

oi deAiOltnatton {^oA tkz ilBC, Tkz Azpont doeJi not comldzA thz tntetum
tAzatmznt capabtltty o{^ de^altnatton mce^^aAy to upgAodz pAOJ^ent a)otzA

quatvty to EPA'4 dAtnktng ^tandoAcU, RatkzA, thz ^ubjzat mattzA contains
tkz asz o'^ dzsaltnatton as a [^atzA supply olteAnativz ioA mzzttng thz
^utuAz uJotzA AzquuAzmzntS 0 ^ thz UEC,

II. Tzchntcal Publtcatton l^SO-5, JammAy 19S0 - Some Szasonal Vlshzntzs
TAznds and E^^zcts o^ a 1000 c^^ fAzsh WatzA VtschoAgz on thz Ttshzs
and MacAotnvzAtzbAotzs tn thz St, Luctz EstuoAy, floAtda, by
Daniel E, HaaneAt and J. Robb Stantzman,

ThzAz has bzzn constdzAablz conczAn about thz zUzcts o{, ^AzshivatzA

dtschoAgzs ^Aom LaJzz Okzzchobzz on thz St, Luctz E^tuoAy, Un^oAtunatzly,
only a Itmttzd amount oi AcsejOAch has bzzn complztzd that documznts thz
ziizcts of, fAzshwatzA dtschoAgzs upon this zstuoAy, PAzvtoas tnvzsttgatoAS
6tudtzd zffzcts of dtschoAgzs as thzy occuAAzd, Thzsz dtschoAgzs often
fluctuatzd m,dely fAom day to day, Thzy dtd not havz a ftxzd Aotz of
fAzshwatzA dtschoAgz foA a pAzdzteAmtnzd amount of timz foA a contAollzd
6tudy,

A baszltnz ^tudy of thz ftsheM of thz St, Luctz E^tuoAy lAkis tnittated by

thz VtstAtct tn 1975, VuAtng this ^tudy [JanuoAy 1975 to OctobzA 1976}

theAz coeAz no ^tgntftcant dtschoAgzs fAom thz St, Luctz RtozA tnto thz
zstuoAy, ThzAzfoAz, thz tnfoAmatton obtained fAom this pzAlod of 6tudy
Azflzctzd natuAal dynamtcs of fish s>pzctzs composition, fAom June 13, 1977

,

to July 15, 1977, and fAom June 12, 197 S, to July 14, 197 S, thz VlstAict
monltoAzd thz zffzcts of contAolled fAeshwatzA dtschoAgzs, Thzsz dls-
choAgzs ioeAz 1000 ft^fszc [efs] and 2500 cfs Azspzcliozly, Effzels on
thz flshzs, bznthlc fauna, salinity and tuAbtdtty thAoughout thz zstuoAy
loeAz monttoAzd, A full Azpont on thz 1000 cfs study ivas published tn
JanuoAy 1980 {HaunzAt and StoAtzman, 1980), Thz sample sites oAz shooon

tn ftguAz 4A- 1

,
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Vcuta thz baseZine p/iogAam ^koiozd ^QM^onat cAange^ Zn ZempeAcUuA^,
AjiZn^aZZ, and 6aZcnZtg and the Aetated dLut/u.batlon St, LucZe E^tujviy

iZi>li2A, Specter pAeience data Aeveaied thAee majoA eategoAieii oi ^Zi>he6:

[1] the Aeiitdent 6peete6, u)htch 6pend the majoActy oi thetA Ztve6 tn the
eiitxmAy, (2) the lAxinten. ^pecite6, and (3) the ^pAtng migAotoAy juvenZZe
moAtne 6pecie6, wlvieh we/ie pAe6ent on a ^ea^onat bA5t6, The \jcu>t majoAity

oi iZfihe6 tn atZ thAee eategonte^ u;eAe ^ound tliAoughoat bAoad Aange6
^aZtntty, Juventte moAtne ^t&hei denwn^tAoted a tendency to tnhabtt the
toco ^altntty a^ateA6 o^ the tnneA oj^tuoAy, VuAtng the peAtod o^ the 1000 c^6

dtichoAge, ^oi>heAte6 data 6ho(A)ed no 6tgnt^tcant change tn the narnbeA OjJ

6pecte6 captuAed at each ^ampte ^tatton; oA the numbeA o^ tvne6 each oi
the 31 mo6t abundant 6pecte6 coeAe captuAed thAoughout the estuaAy,

Reduced 6ottAitteii duAtng the tnve^ttgatton iveAe the Ae6utt o^ the
1000 ci^ dt6choAge and local Aatn{^all i/xWitn the bo6tn. The6e valued
u)eAe not as loco ad thode AecoAded tn the edtuoAy tn June 1976 ujhtch

Aedulted iAom deodoyial Aatnf^ati alone, Sudpended doltdd and tuAbtdtty
data collected ^oA the dtudy Aevealed Ioia) valued that pAobably had little
Impact on the ^tihed,

Beivthtc macAotnventebAote data Indicated that domple dtattond clodcdt
to the point o^ dtdchoAge had the gAeatedt changed among phydteal and
chemical poAometeAd , and the numbeA o^ d peeled and tndtvtduald collected.
Community dtAuctuAed , ad meoduAed by dpected dtveAdtty Index,, ooeAe loujeA

at the channel locationd u)hen compoAed mth adjacent UttoAol zone domple
dlted both be^oAe and a^teA the dtdchoAge, Changed tn dpected compodition
and Aecnultment loeAe not Indicated by the dpected dtveAdlty Index; ho\^eveA,

loio dtveAdlty valued coupled mth the oveAoll abundance ojJ ^tve pollution
toleAont benthic dpected Indicated that the benthic edtuoAlne envlAonment
u'od dtAedded,

OveAoll, analyded oi modt poAometeAd Indicated that thld 1000 c^d dld-
choAge had little eHect on the ^Idhed oA benthod,

A ^ull AepoAt on the 2500 c^d dldchoAge Id expected duAlng TVSO-Sl

,

GeneAol obdeAvatlond on the Aedultd oi thld dtudy oAe pAedented hcAe,
The eiieetd o^ the 2500 c^d dldchoAge on the dallnltled In the edtuoAy
u)eAe ioA moAe pAonounced than thode oi the 1000 dldchoAge, illthln

one u)eek a^teA the 2500 c{^d dldchoAge began, the Uonth and South foAk iveAe

tAondf^oAmed Into a neoA {^AedhwateA envlAonment, Additionally, dallnlty
In the oAea doi^vidtAeam oi Roodevelt Bnldge to Sewalld Point ivad highly
dtAotlf^led, The InneA edtuoAy Aemalned ^Aedh imteA thAoughout the Invedtl-
gatlon ivhlle the mean dallnlty valued j^oA the Aemalnlng i/JoteAd continually
decAeoded to about 10 to 15 ppt at low tide. Immediately a^tcA the
dldchoAge teAmlnated the dallnltled began to IncAeode ^Aom the outeA
to the InneA edtuoAy,

Pldhenled data Aevealed that the community addociatlond among the
dominant dpected weAe not dlgnl^lcantly a^^ected, HoweveA, the dldtAlbu-
tlon oi the loweA tAophlc level ildhed leg,Anchoa mltchelll] IncAeaded
duAlng the ilAdt two weekd the dldchoAge only to decAeade back to
pAe- dldchoAge conditiond duAlng the AemalndeA o^ the dtudy, TheAe wad

aldo an IncAeode In the numbeA oi dpected captuAed In the whole edtuoAy
duAlng the decond and the thlAd week o^ dldchoAge but thld aldo decAeaded
to pAe-dldchoAge ilndlngd.
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Bzivtlvic, macAoi.Yi\jwt2.bKatQ, changed con^ZdoAabty -oi tkz imivi
z^tuoAy, Be.{^o^z tkz dLLschaAgz began, the tnmA e^tuoAy locu> donujmted by
13 oppontuyiUitic, pottutton toleJiant ^pecte6 idvieh tncLLcate^ that tht^
envt'Lonment A,ecetve6 high organic loading, Otke/i 6pecle6, oofilch oAe
genzAally ekanactenlAtle oi unpolluted z^tuantne 6y^tem6, uoe/ie ^ound In louo

den^ltieii, A{^t2A the dthehojige, mo6t o^ the pollution tolenant -speeded u)e/ie

dtllt p^ede^vt but at loweA dendltled. Sex {^nedkmten, dpecteyS, domlyiated by
bloodwonmd , coeAe added to the Innen. e^tua/iy bentklc {^auna duxlng the dUeha/ige
pentod, Hoiveve/i, the eommuvuty dtnuctuJie o^ benthod In the oute/i edtuajiy
dmonstAoted little change,

JuAbldlty data Indicated that bottom-decLunent matoJilal {coyidldtlng modtly
o^S dllt and clay poAtlcle dlze.s] iveAe put Into dudpendlon betu)een the St, Lucie
Lock and Palm City Bnldge, This matoAlal u)od depodlted doMndtAeam lolth the
majonlty oi the modd dettllng out betoeen Roodevelt Bnldge and the AIA Snldge,
Tfud phenomenon, along lAjlth the high dt/Lotlilcatlon o^ dallulty In the
"Settling Anea" may have caused the ext/imely Ioia) dtsdolved oxygen concen-
tAationd iound dunlng the dldchoAge pe/ilod,

III. Technical Publication ^80-1
, Janua/iy 1980 - Agul{^e/i Recoveny Tedt Data

ayid AnalydCd ^OA the floAldan Aqul^eA Sydtem In the UppeA Eodt Cocost

Planning AAea, South PloAlda WateA Maytag ement VldtAlct by Michael P,

BAotvn, and

Technical Publication ilSO-5, May 1980 - HydAogeologlc Data Collected
iAom the UppeA Eodt Coast Planning AAea, South EloAlda (JJateA Management
VldtAlct by Vennls E, Reece, Michael P, BAoivn, and ShoAon V, Hynes,

In OctobeA 1979, the VldtAlct published a denies OjJ technical mapd aimed
touJOAd InioAmlng Individual pAopenty otoneAd, dnllleAd, and city plannend about •

icateA Aelated aspects the EloAldan Aqulf^eA d ydtern In the UEC,

Entitled the "HydAogeologlc Map Atlas: Flonldan Aqul^eA Sydtem", the 11

mapd concentnate on utateA quality and wateA quantity and levels In the UECPA,

Radically, the mapd aHou) an Ijidlvldual to pinpoint how deep he must dnltl
a well to tap a ceAtaln quality o^ wateA, This can dave time and money ioA
nojw us end who want to lAnlgate cAopd, communities wanting to desalinate wateA
^oA potable dupply, and well dnlllend who contnact {^oa vanlous jobd,

T,P, ^80-1 pAeseivtd EloAldan oqul^eA test data and analydes along with the
documeyitatlon oi well condtnuctlon and boAehole hydAologlc condltlond which
can be used by modelend as Input poAometend ioA modeling puApodes, Aqul{eA
AecoveAy test data collected f^Aom 16 delected wells and dAowdown data {^Aom

1 wells weAe analyzed by the modified non-equUlbnlum ionmula ^oA tnand-
mlddlvlty

,

T,P, ^80-S pAesentd the basic data collected dunlng a S-yeoA Aeconnals-
dance study to def^lne the physical system making up the EloAldan aqul^cA,
and to establish a moyiltoAlng netwonk to detect changed In potentlomctnlc
levels and wateA quality.
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Th^ {^ottom.ng data ti> tncMidzd tn tkt n,Q,pont ion, thd UEC:

1) PotzyvtiomeXntc tz.veZ mQjuu/imzyvth

,

2 ] bJulIkzad iA)ot2A qaatiXy anaty6X!>,

3) Bon,zhote, potyit ^ampte ooaten, quatity anaZy^Qj>,

4) Gzotogtc d2tcAtptioyi6 oi dniZZ cuttings.

5) CopZ2^ 0 ^ bon,Q,koZz gtophy^ZcjoZ Zog^,

EonXy uoMj> vo2A.z iistd cu> data aoZZzctton ion, tko, FZontdan aqatioA
^y6tm tn tliz UEC, T/ie6e o/te gmetaZZy 6koiA)n Zn EtguJiz 4A-2.

pQMiZts oi thU aqutioA n,Q,c,onnayU>^anc,Q, and ^tady can be 6ummantzcd as

ioZZom:

1] TnansmUstotty vaZacs nangc in.om 24,600 gpdiit to 956,700 gpdiit,
-4

2) The stonage cocHtcZent Zs app/ioxZmatcly 5,0 x 10 , .

3} Tkc cjunAcnt saZt content oi the EZonZdan System Zn the UEC Zs not
caused by pnesent day saitwaten, ZntmasZon,

4) Vue to the hZgk EZonZdan head, the i^aten quatity oi the system has

not dete'iZonated,

5 ) iJJaten ZevtZs mthZn the system have not decneased,

6) TVS vaZues oi voaten, in,om the aquZien do not appean, to have sZgnZ{^ZcantZy

changed Zn the tost 20 yeats,

7 ) ChZonZde concentnatZons oi the aquZien have not sZgnZiZcayitZy changed

Zn the past 20 yea/is.

Recharge Areas

The following discussion of recharge areas is taken from Florida Regional Coastal

Zone Environmental Quality Assessment , Region 10, South Florida, Part I, prepared

by the South Florida Regional Planning Council, October 1976.

CnZtenZa jon. ManagZng AquZjen, Recha/ige Aneas

SZnee nechange oi the shaZZoiM aquiien, ocojuas oven, the Zand suniace oi
the entZne negZon, unZque necha/ige aneas cannot be ZdentZiZed, Rathen,
Zand use management decZsZons must consZden. the cumuZatZve eHect oi
those decZsZons on the quantity and quatity oi the gn,oundwaten suppZy,
CentaZn aneas can then be seZected and managed to Znsune that the imtoA
nesoun.ee iMitZ be nenewed,

CnZtenZa ion detineating an anea as suZtabZe ion shaZZotA) aquZien
nechange ZneZude a numben oi consZdenatZons , The suniace oi thegeoZogZc
ionmatZon must be penmeabZe, OJaten must be avaZZabZe, eithen Zn the ^onm

oi adequate naZniaZZ on as ovenJZand iZou), IdeaZZy, both muZd ocean.
The maxZmum possZbZe penmeabZe suniace must be pnesenved, ThZs Zmpties
Zow suniace covenage by ZmpenmeabZe matenZaJts , such as pavZng on buZZdZngs,
The aneaZ extent oi the nechange zone must be suHZcZent to baZance
depZetZon oi loaten nesounces inom evaponatZon inom loaten bodZes, nunoU
inom canaZs, and unban use.
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Figure4A-2.LOCATION OF UPPER EAST COAST PLANNING
AREA AND DATA COLLECTION SITES

Source: Summary Status Report - Upper East Coast, SFVIMD, Oct. 1980
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The. oAzci ^koutd be, Tn a h.eZouti\jeZy p^uJ>TU.ne, condition. Lecut de,6lAabZc

a/ie agnyicuItuACit ZandU> mX.h tkeAJi load o^ peyS>ti(iA,dci>; (^eAtAJLizeAAi ; and
animal wa^tc. A/ieoi neon, sewage ooutiall^ a/ic obvloiuly unMiltablc, and
mo6t canals OAC poUuutcd both by aghlealtuJijal and uAban Ku.no oi uoeUi

0.5 by >i>ejiA}agc eUlucnt. Rockplt^ oKc not an unde^lKablc eZement, o6 long
06 they a/ic not connected to the canal Jt^y^tem IHaAtcveZl, 1975). SuHlclent
organic ^oll coven, meut be pKeie/ived to maintain wateA quality. The
{^llte/iliig action oi ^oll pantlclet and the biological and chemlcaJl pKoce^i^et

at and beneath the ^oll 6uK^ace Inactivate many vlnuset and bacteAla, ai>

well 06 otheA ^uA^ace wateA pollutayvU [Gteenileld, 1974).

Designation o{^ an oAea as an aqul^eA techoAge oAea does not pteclude
development; howeveA, caAe^ul assessment oi local and teglonal needs ^OK
wateA In the iutuAe must be caAe^ully assessed and the cuieal exteyvt oi
necessoAy techoAge must be evaluated to match these iutuAe needs. Then
the KechoAge oAeas can be developed as long as ceAtaln cnlteAta oAe met
and ImpoKtant constAolnts oAe obseAved. Begone development occuas,
natuAol dAalnage patteAns o^ the site and the suAAoundlng oAea should
be IdeivCliled and IncoKpoKoted Into the site design In oKdeA to maintain
oveAland {^low thnough the development. This objective can be achieved
by design solutions , such as buildings on stilts, ok gKeen swale dAalnage
systems that one Imitative o^ natuKol systems. WheAe the natuAol patteAn
must be InteAKupted, culveAts, bKldges, and slmiloA stnuctuAes should be

dciilgned to appKoxlmate the natuKol wateA Keglne. Landscaping should
be designed to penmlt natuAol gKowth and attnltlon, KotheA than mowing
and tKlmmlng, while natuKol coveA should be Ketalned as much as possible.
Low maintenance plant mateKlals should be used to avoid the necessity
ioK application oi ieKtlllzeKS and pesticides. Native vegetation Is
admlAably suited, since It Is well adapted to the South Flonlda envlAon-
ment and does not KequlAe chemical and encKgy Inputs {^OK suAvlval.
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SUMMARY Points of Chapter 4.

1. The Corps of Engineers will be distributing a report in 1984 which is

expected to contain extensive and competent treatment of water supply

possibilities

.

2. There are seven primary conveyance works and eight major control structures

within the Upper East Coast area operated and maintained by the South Florida

Water Management District.

3. There are two additional conveyance systems operated and maintained by

other agencies. The St. Lucie Canal is operated and maintained by the

Corps cf Engineers . It is a major outlet from Lake Okeechobee, has two

lock and spillway structures that are operated for boat passage and water

control in the south part of the county. Taylor Creek, located in the

northwest part of the county, is operated and maintained by the Okeechobee

Soil & Water Conservation District. It provided drainage from the Taylor

Creek Watershed into Lake Okeechobee prior to construction of certain

structures and levees by the South Florida Water Management District.

4. There is an additional conveyance 'system which includes conveyance

channels, pump stations and water control structures operated and

maintained by the Florida Power & Light Company.

5. The three major canals in St. Lucie County (C-23, C-24 & C-25) , have no

source of recharge except from rainfall.

6. Water quality sampling is done regularly at each of these three channels.

A past study showed phosphorous and nitrogen levels were moderately low

at all three. The levels of major cations and anions were high. Turbidity

levels were low and dissolved oxygen was highly variable.

7. At three other sites monitored as part of the study (S-49, S-97 & S-99)

,

there were high dissolved solids levels.

8. The Winder, Hilolo, and Chobee soils in St. Lucie County are suitable for

above ground storage of water. During periods of excess rainfall, surplus

water could be pumped into these areas reducing the volume of water which

must be discharged into and handled by the outlet channels and supplementing

the water needed for irrigation. The economic feasibility of such storages

has not been investigated.
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SUMMARY Points for Chapter 4 (Cont.)
9.

If there is to be an increase in above ground storage facilities, some

of the things to consider are the amount of land that would be taken from

production and the value of that land, pumping costs, evaporation and

seepage losses, construction costs and finding suitable soils.

10. In St. Lucie County and the surrounding area, groundwater is found in a

series of shallow aquifers (the Shallow Aquifer) and a series of deep

aquifers (the Floridan Aquifer)

.

11. The Shallow Aquifer varies from 40 to more than 200 feet thick with the

lithology primarily sand, clay, silt, shell, and limestone deposited

during the Pleistocene and Pliocene epochs. Water quality is generally

good with less than 100 ppm total dissolved solids. Some of the water

has high concentrations of sodium chloride which may be related to

agricultural development or contamination from canals or from residual

salts in fine sediments derived from inundations by ancient seas, upward

leakage of saline artesian water or use of artesian water for irrigation.

12. Studies show that the Floridan Aquifer has potentiometric heads above land

surface, resulting in flowing artesian wells. Heads vary generally less

than one foot between high and low water conditions. Total dissolved

solids are relatively high in waters of the Floridan aquifer system due

to the presence of highly mineralized water trapped in sediments during

an earlier geologic time. Chloride concentration ranges from as high as

1200 to 1400 mg/1 in some areas to as low as 200-400 mg/1 in others.

At least three units make up the Floridan aquifer system including an

unnamed grey calcilutite, the Ocala Limestone of the upper Eocene series,

and the Avon Park limestone of the upper middle Eocene series.

13. Several alternatives are being analyzed as potential water sources with

respect to their abilities to supply desired amounts and qualities of

water, as well as their potentials in meeting water resource management

objectives (such as preseirving natural resources, fish and wildlife)

.

Some alternatives being considered include wellfield development, demand

reductions, desalination, dual conveyance systems enabling water of

various qualities to be used for different purposes and deep aquifer

storage. The South Florida Water Management district reports that there

are several ongoing studies to determine the feasible alternatives.
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SUMMARY Points of Chapter 4 (Cont.)

14. The South Florida Water Management District has responsibilities as

follows:

(1) Operation and maintenance of District works

(2) Planning for total water resource management (including coordination
with local, regional, and other agencies, and

(3) Regulation of water use and surface water management systems.

15. The starting point for SFWMD to accomplish their goals is to identify each

local government's goals and objectives. Ths Corps of Engineers is doing

an in-depth study of various water management alternatives so that they

might make recommendations. Several local governments are also doing

studies.

4-42



( ^
'' «:T;fSo^ ^ V5»^S

„,..^ . M
E« in:im /booB^®4t .kX '

**
**

•i£*«3^io4 mmm '

t^13 f ,„
,

O ‘
, .

'

(.?! .. (it :
r-

'

*ic^ 'J^Ms9.XU Xo.%omn»^tiim'' hn^A- noXsjniie^.i{l^ „.

nok^&tiXfnxiOo iiia3:

, ^ ijMjqw ' •«" 3:fi>:f^wa 5o (C) > \4,fil&/‘

•i‘-iP!f>i ^-iSj.-.%,
k2®* ''

«'

' /1';5€» v'lt:ffT9fei Qf «Jt aX^o© liadl naiXt^«os^»a GMif^ 3aioq ^ni-^Tt*3B atfir
'

F- «. M ^ «a
'<3

,
' -

•
. X'

I

F- ,-j. M ^ rj ^
ffi* pdiofc at 'a-jaarS^/jf loji#oO »i<T «X*o^ tt*jftWjtdvop laoorl

'f*; J

*
'life lir,'

®
- IT .

“ ' '
'

':

Y&<i^ :fB/i:f oa aavlitaowiXa irf5aWlHrO't^^ fia i

^ .A '*j' Tyi;^' i
*'. ^1

oj(jm irf^tji
' '"’ll

t^iob o«X» oTtA asnsam^svop |»WSi fis:f*y*a .•Boi3»!>n«iiii»»«rx a](Mt Jrfpi«

.
’

I
' r

'

', '^‘I'.Vi'S '",W



CHAPTER 5. FLOOD INFORMATION

Water Quantities from Storms - Frequencies and Runoff

The COE has a study of the Martin-St. Lucie area now in progress. This

study is expected to provide the best information on this subject for the

area. Search of publication does not reveal information to be available

for this area in sufficient detail for meaningful discussions. Generalized

rainfall data can be found in SFWMD Technical Publication 81-3, May 1981,

Frequency Analysis of Rainfall Maximums for Central and South Florida.

Flood Plain Information

The COE, in 1972, published two flood plain information reports, one for the

coastal areas of St. Lucie, and one for the North Fork St. Lucie River. These

reports were prepared to give information on flood potential and flood hazards

which are important in land use planning, and for management decisions regarding

flood plain utilization.

Maps, photographs, profiles, and cross sections depict conditions that existed

during past hurricans and identify those areas that are subject to future

floods. Copies of these reports are filed in the SCS State Office in Gainesville,

the Area Office in West Palm Beach, and at the Corps of Engineers District Office

in Jacksonville.

The Federal Emergency Management Agency (FEMA) , an agency of the Federal

Insurance Administration, has responsibility for conducting Flood Insurance

Studies. The purposes of these studies are to investigate the existence and

severity of flood hazards for specific areas and to aid in the administration

of the National Flood Insurance Act of 1968 and the Flood Disaster Protection

Act of 1973. The initial use of these studies is to convert the studied area

to the regular program of flood insurance by the Federal Insurance Adminis-

tration. Further use of the information will be made by local and regional

planners in their efforts to promote sound land use and flood plain development.

Each Flood Insurance Study includes a flood boundary map delineating the areas

subject to flooding by the 100-year and 500-year floods. Flood Insurance Rate

Maps, published separately, contain the official delineations of flood insurance

zones and base flood elevation lines.
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The Flood Insurance Study report provides information on principal flood

problems, existing protection measures, hydrologic and hydraulic analyses

used to determine flood hazard data, methods used to transform engineering

data into flood insurance criteria, and other useful material.

The Southwest Florida Water Management District at Brooksville, in cooperation

with the Center for Governmental Responsibility, University of Florida College

of Law, in 1982, prepared and published a report for a model flood management

ordinance. This model was developed to assist counties and municipalities

in that water management district in implementing good water management

practices as they regulate the development and use of land. Modifications

would be necessary to fit the model to a specific local situation. It was

designed to meet the minimum criteria of the National Flood Insurance Program

(NFIP) , so that a community using it may qualify for flood insurance. The

NFIP mapping would have to be used as a minimum basis for regulation. The

NFIP encourages the use of higher standards in local programs, however, and

the model ordinance is designed to encourage more comprehensive regulation,

using mapping to higher standards . -
"

The model ordinance is not intended to replace existing ordinances designed

to solve specific local problems. It may be used in part, incorporated into

other ordinances, or adopted in its entirety to reduce the destruction caused

by flooding and the degradation of water resources.

Objectives of the ordinance are:

7. To YnivujriizQ, tke poteyvtLaZ {ok. pK.opznZy damage, and pe/uonaZ ZnjuK.y

{K.om {Zooding;

2. To Ke^tKlct adveA^e. ZyiteA{eAe.nce. i/jZXh thz noKmaZ moveme,nt o{ >i>uA{acLZ

\AoX.eAM)

3. To maintain the. opttmum ^toKage, capactty o{ uJoteAAke.cU

;

4. To matntatn deJitnabZe, gK.oundi/jateA ZevelA;

5. To malntatn the. natuKjaZ kydKoZogtaaZ and zooZogtaoZ {iincttonA o{

ioetZancU and otkeA {Zood pKone. ZandU;

6. To pK.zve.nt tncAzaAzd eAo^ton and ^zdtmzntatton;

7. To maintain watzK. quaZtty;

S, To pKotzct thz pubZlc {K.om tkz zconomtc and ^oztaZ da>Kuption o{ {Zood

damagz;

9. To pKotzct thz pabZtc {K.om thz zo^tA o{ {Zood K.zZtz{;
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10, To avoid tkz nztd to c,oyu>tmicX co6tty and znvtn.ornnz^vtaZty dUmipttvz
{^Zo'od management ^tnactuJie^

;

11, To oui>iiAj>t the community tn qualt{^ytng ^on, pa/uticipatton tn the NatlonaZ

flood. JyUiumnce PAog^iam,

The objectives of this ordinance are to be achieved by implementing a flood

development review system that:

1 , ReAtAtcts the construction o^ buildings In the most {frequently {looded
areas;

2, Requires the elevation or {lood proo{lng o{ buildings In less {requently
{looded areas;

3, Restricts lnter{erence mth the normal movement o{ {lood abaters;

4, Restricts Increases In the rate or volume o{ sur{ace water discharge,

5, This ordinance Is not Intended to waive more stringent local regulations
or the permitting requirements o{ any other governmental agency.

The model flood management ordinance is general in nature, leaving room for

local officials to include concerns specific to their areas. It offers

objectives, definitions, and procedures for implementing and enforcing a

flood management ordinance. It also provides detailed technical information

and tips on reviewing certain types of development including subdivisions,

water control structures, and commercial buildings or facilities, and for

identifying flood elevations, flood hazard zones, and critical flood zones.

Additionally, it provides standards for reviewing development proposals,

emphasizing the importance of assessing the cumulative effects of the project

in combination with those of existing and potential development in an area.

Finally, the model ordinance lists guidelines for reviewing development designs.

Accompanying the model ordinance are comprehensive sections of legal commentary

and analysis which provide useful background and historical information on flood

management

.

The Southwest Florida Water Management District in Brooksville may be contacted

for additional information.

Areas in St. Lucie County covered by flood insurance studies include unincor-

porated areas, city of Ft. Pierce, town of St. Lucie Village, and city of

Port St. Lucie .
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SUMMARY Points of Chapter 5.

1. The U. S. Army Corps of Engineers is currently doing a study expected

to provide information on water quantities from storms , taking both

frequencies and runoff into account.

2. The Southwest Florida Water Management District at Brooksville, in coop-

eration with the Center for Governmental Responsibility, University of

Florida College of Law, prepared and published a report designed to meet

the minimum criteria of the National Flood Insurance Program (NFIP) so

that a community using it may qualify for flood insurance. Each flood

insurance study includes a flood boundary map delineating the areas

subject to flooding by the 100-year and 500-year floods. The model

flood management ordinance should be used as a minimum basis for

regulation and the NFIP encourages the use of higher standards in local

programs

.
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CHAPTER 6. ENVIRONMENTALLY SENSITIVE AREAS AND AREAS FOR
SPECIAL DEVELOPI4ENT CONSIDERATION

As with much of peninsular Florida, a large portion of St. Lucie County is

environmentally sensitive in the sense that a subtle balance has existed

among geologic conditions, soils, climate, ground water and surface water

regimen, flora and fauna. A small change in this balance can cause signi-

ficant changes in the environment. Human interference with these natural

balances and the significance of the effects have been a source of existing

water supply and quality controversy throughout the country.

This report will not go into detail on the environmental characteristics of

the county. Instead, the following discussion will be limited to identifying

characteristics which need consideration in planning and development. The

discussion centers on pollution and conservation.

Pollution

The following discussion is based on limited information, which is restricted

to waste disposal systems including septic tanks and surface impoundment, agri-

cultural practices including the use of poor quality artesian water for irrigation

and the migration of chemicals, fertilizer, and pesticides into the aquifer.

Waste Disposal

It was reported in 1980 that St. Lucie County had 52 municipal, 7 industrial, and

4 agricultural waste disposal impoundments [State of Florida, Department of

Environmental Regulation (FDER) , Florida Surface Impoundment Assessment; Final

Report , January 1980] . Based on their studies, surface impoundments have a

serious potential for polluting ground water. Recommendations made to the

state by the authors of the report are provided below:

RECOMmmTIOM 1 — THE EVER SHOULV INCREASE THE SCOPE ANV CAPABILITIES Of
THE GROUNV WATER POLLUTION CONTROL PROGRAM, IMPROVEMENTS SHOULV INCLUVE THE
VEVELOPMENT Of A CONSISTENT PER^ilTTING APPROACH,

SpccT^Tc ^zcommmdcutLoyUi ^uppo^utUng thAJ> /incommmdcution TnaZudo,:

1, Th. 2, EVER mcLit mak^ majoK opa/icutLonaZ changes to achtova a unt^tcd
app/Loack to peAmttttng g/cound ivateA potZutton ^ouacca.
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2. At tho, V^stAtct pQAmAJXtng tzvoJi, to adviovo, a coyut6tdnt app/ioadi

tncZadz empficoitztng tndu^t/itaZ pdArruJtttng , n.dquUAlng moAd tn^oA/natton about
tmpoundmdyvts on pdnmtt appLicatton^

, gdnoAottng a SuA^acd Impoundmdnt A66di>6-

mdnt on a conttnuou^ bcu>t6, and tnvdnto^gtng att g/iound u)at2A pottutton 60U'tcd6

and di6d66tng thdOi tmpact,

3. Sta^^ and A^diouJiceyS mu^t bd dcAdctdd to tko^d pA.og^umi> loktch kaod objdcttodii

cLdidctty ^dtatdd to thd pKotdCJtion o^ tkd ground tvateA ^dbouA-Cd,

RECOMMEMVATJCM 2 — AS A PREREQUISITE TO EffECTIi/E GROUUV UATER QUALITY
MANAGEMENT, THE EVER MUST IVENTIEV ANV PROHIBIT HVVROGEOLOGICALLY UNACCEPTABLE
SURFACE IMPOUNVMENT LOCATIONS, EVER MUST VISCOYER ANV AVOPT ALTERNATE LOCATIONS
ANV METHOVS OF iilASTE VISPOSAL,

Rdccmmdndatton6 ^uppoSiting thU ^dcommdndatton tnatudd:

1, Tkd EVER 6kouXd b/Loaddn tt6 pdUpdcttvd on n}cu>td dLU>po6at tn oKddn. to
accdpt and adopt tkJji Kddommdndatton, Tkd EVER ^koatd con^tdoA. tkd dUdoXA
0 ^ L0O5td d^^tudnt tn a dtspo^at dnotAomdnt loktck, tn EZoKtda, tA aJU>o tkd
dktnktng wcutdn. dnvtA.onmdnt, A moA.d Kdottittc outtook on tkd tttogtcat p/iacttcd

dt6ckoAgtng tnto a dAtnktng iA)ot2A 6ouAc.d ^kouZd dncouAagd A.dcon6td2Aotton
0

|S
alt2Anattvd dUipo^at dnvtAonmdnt6 6uck o6 ^uA^acd iMatdnA, ocdan out^ati,

on. dddp lAJdtt tnjddtton.

2, A ^uniacd tmpoundmdnt doatuatton nddcU to bd an ongotng pnocdS^, to
ca^und that tkd dxtAtdncd o^ att ^un^acd tmpoundmdnt^ tA knom and tkat tkd
tocattom and kydnogdoZogtcatty and dnvtnonmdntatly aacdptabld.

3, Tkd kydnogdotogy o{^ Etontda ndcd66ttatd6 a modt^tcatton o^ tkd EPA-SIA
^dkmd, A ndvti>dd ^y^tm adaptdd to Etontda'^ kydnogdotogy uJoutd bd. bdnd^tctat
tn tmptdmdnttng Rdcommdndatton 2, and t6 mXktn tkd Vdpantmdnt’6 abtttty to
ddvdtop,

4, Tkd doncdpt ot5 dotZdcttvety tndoting tnduAtntat ioastds at 6pdctat
tnduAtntat ukutd tndotmdnt ^actttttdi bdcomeA a pnacttcat attonnattod
undoji tkd mw pd/updcttvd, IndLUtncat panfi6 and tddoJUty 6et up £on mck
ddntnattzdd tndotmdnt mdtkodt,

RECOMMENVATION 3 — THE PRACTICE OF VISCHARGING WASTE WATER INTO VRINKING
WATER SUPPLIES IN ELORIVA SHOULV BE PROHIBITEV,

Spdct^tc ndcommdndatton6 tnatudd-

1 , EVER and tkd Waten Managemdnt Vt&tntct6 nddd to ddvdtop a jotnt tnvdntony
and data 6y^tm to obtatn ioaton t^)dtt tocatton tn^onmatton tn onden to ddttn-
dotd tkd tatdnat dxtdnt o^ a dntnktng i/jotdn loaned and pnotdct tt inom att
typdS 0(5 tA)06td uiaton dtAckangoA, Tkd Watdn Managemdnt Vt6tntct6 kavd tn
diidct, a penmttttng 6yi>tem ndqutntng a u'dtt dntlttng peMvit and a Waten Wett
Comptdtton Rdpont, uUtk vanytng tdvdt& oi ^tonagd ^on tktA tn^onmatton on
data ^y6tem6, Tkend 6tttt dxt6ti> tkd pnobtem 0(S tocattng and catatogtng att
u^aten Loetts dntttdd pnton to tmptemdntatton o^ tkd Waten Management Vti^tntet'

^

6y6tem, and maktng att Loaten \/idtt tn{^onmatton aoatZabtd to EVER,
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1. TfieAe ^ a. nzzd to dzitno, thz iAJ06t2. plumes tn 2xtitmcz, Tkl6 tn^oAmatton
/C6 2yi>6 Q,/itAJLt bcccuu^ 0 ^ tkc p2A^ti>t2.nt natoAQ, o{, u)(ute, pZimoA, and bacaiue,

occuA/imcc OjS pKtvtoLUity do^potizd poAJxom ojJ aqa^^e/L6 2A6znttaZ data
{^OA. tliz accuAotz zonation oi aq(juL{^QAyi>, Gtvzn tkz huge, numbeA^ tmpoundmejitii

in extiitzncz, and o66uming that at texi6t e.veAy untinzd impoundrmnt iaUZZ have,

an cu^ociatexi Lvcu>tz plumz, the. be^t approach to monitoring existing ujcutz

plumes may be through limited vu>e of^ computer modeling,

3, Waste Looter dischargers ^houid not be sanctioned in aqailer recharge
areas. The problems involved toith this practice are threefold: the recharge
area itseli and scoter supplies derived ^rom it are jeopardized; the sporadic
^lou) path 0 ^ Lvaste plumes in carbonate environments is di^^icult to trach
and predict, and {Mater supplies doiMngradient irom the recharge area are
endangered. When applying the zonation o^ aquifers concept, recharge areas

o{i the aqui{^er should be zoned "o^^-limits" to any type o^ Moste {Mater discharge

Three areas in the State, the Sand-and-Gravel Aquifer, the Bis cayne
Aquifer, and the uncon^ined Floridan Aquifer in Marion County, are presented
as existing situations iMhere recharge areas are currently jeopardized due to
improper ivaste disposal practices. The aqui{^er characteristics are diHerevt
in tfie hydrogeologic environments represented, iMhich influences the iMoste

plume flo(M paths,

4, The concept and use of (Meli field rights- of-{May" should be developed
concurrently \Mith the aquifer zonation approach, A iMeil field "right- of-{May"
is a protective buffer zone of land suuirounding the recharge area to the
cone of depression and the zone of depression itself, in Mhich no iMoste

discharges may occur. The amount of land necessary to protect the {Metl

field (Mould vary {Mith the aquifer's lithology, {MithdraiMol rates, transmiss-
ivity, hydraulic gradient and hydrologic divide,

5, Before all (Moste {Mater discharges into drinking (Mater sources can be
prohibited, the location of all past and present sources of ground (Mater

pollution needs to be determined, A uniform, statesMide approach is essential
to develop an effective file of these sources. The RCRA program is geared
toiMord this type of inventory and should attempt to assist (Mith this task.

6,

A horizontal and vertical zonation of aquifers, according to use,
should be established and enforced. Preliminary information necessary
to distinguish aquifer zones includes locating all iMoter (^'Jells and (Moste
(Mater discharges

, delineating sole source and recharge areas, and dis-
tinguishing those portions of aquifers that are already naturally or
artificially degraded to a point (Mhere they can no longer feasibly be
used as a drinking (Mater source.
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Once thz badigA.ound ^nionmcution kcu bo,e,n a^^imJLoutzd, Jjt ^koatd be po6-6^bte

to map the State' aqiuLieA^ that 6tnuZtaneoLU ii6e iocate ciu>po6aZ and
potabte toatoA cotthdAowaZ aj> po^6tbZe, SIA AecoimencU that ”o^i-ttmtt6”
^egmeyvti aqut^eA6 ^OA alZ type^ ujo^te dUpo^aZ 6kouZd tncZade AeekoAge
OAQO^ and poAtton^ i^oZe ^ouJvee aquui{^ 2A^ that 4>tllZ po44e64 acceptabZe
dAinkZng ivataA qaoLlty, The6e 0Aea6 ,

ZncZudoig loeiZ ^teZd "Aijght^-oi-uoay",

wouZd then be eon^ZdeAed o6 a "VAinkZng OJateA PAe^eAve" , and X^etA pAtmoAy
^unctZon 6uppZyZng dAtnfztng ivateA muZd be eoAeiuZZy pAotecZed, Tko^e
oAecUi tn which the watoA quatuty i6 unacceptabZe ioA dnXnking waieA by

existing 6tandoAcU wouZd be designated waste disposaZ oAeas, PossibZy the
eoZZective industAiaZ waste tAeatment systm couZd be extended and aZZ
coZZectioeZy treated, high sconing (Step 4] industAiaZ wastes couZd be
discJioAged in the extAemeZy pooA wateA quaZity oAeas o{^ the aquif^eA, The
intenmediate zones o(^ aqui{^eAS eouZd then Aeeeive Zess toxic wastes such as

municipaZ eUZuent.

The aquiieA zonaZion concept appeoAS to be the best avaiZabZe soZution to
PZoAida's diZemma o{^ AeZying on the same aqui^eAS ^oA waste dcsposaZ and
delinking wateA suppZy,

RECOmEUVATION 4 —ELCRWA NEEVS TO AVOFT AW JMPLEMEMT A STATEWIDE GROUMV
(HATER PROTECTION AW MAWAGEMEAET PLAhL

Specific Aecommendations include:

1 . A gAound wateA pAotection scheme needs to be developed by the EVER
GAounduJoteA Section and PeAmitting, to cAeate an elective gAound wateA
polZution souAce management pAocess, The pAotection scheme must continue
the ongoing suA^ace impoundment assessment, integAote aZZ existing inven-
toAies and monitoAing systems oi polZution souAces, and locate and catalog
those souAces cuAAentZy undocumented.

2. One possible way to accomplish a statewide gAound wateA pAotection
scheme would be thAougk the use o{^ a data base system. This system would
be cewtAaZized and would include existing peAmitting and inventoAy data

iiZes (such as MSIS, (OPIS, GlHSIj ^Aom EVER, USGS, and the (JJateA Management
VistAicts . HoweveA, be^oAe these data iiZes could be useful, they need
to be Aevieioed {^oa accuAacy and completeness. The location and inventoAy
aspect 0 ^ the data base would also include cAeation o^ new inventoAies
coveAing the cuAAentZy uncataloged gAound wateA polZution souAces.

A second aspect oi this masteA data base would be the geologic and hydAo-

geologic in^oAmation available. In^oAmation iAom the EVNR SuAeau o^ Geology
and the USGS would be incoApoAoted. Additionally ,

a new iiZe ioA site-

specific hydAogeologic infoAmation (that infoAmation Aequested on the EVER

peAmit application) would be established. This type of infoAmation would

be enteAed into the inteAactive system at the VistAict peAmitting level.
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New oration that woatd mo^t eUtateyitty be enteAzd cut the, Tcitlak(U^ez

teveZ woaZd indbide, tocotton, exteyut, and compo^ttton o^ extj>ttng wcatc
ptumc6, and the hyd/iogex)togtc tniomatton nejceii^cviij to dettneatc aqatf^en

zonc6 {t,e, wateA quattty data, {^tow path^, dAatnagc bcu>tn bounda/ite6,

{^AactuJie. patteAnii] , Tht6 cUipcct o^ the data base ^tte ^hoatd be managed
by the fVER GAoundwateA Section tn Tattahas^ee,

Once att the nece^^aAy etements oi hx^oAmotion oAe tn the data base, a
thtAd (aspect o^ the pAopo^ed ^y^tem ts tts capabttittes to o64e6-6 each
pAopo^ed waste dtschoAge 6tte, based on tts tocatton, and deteAmtne t{^

that 6tte ts leastbte tn teAms oi the oveAatt gAoand wateA pAoteetton
and management plan.

A ^tatewtde data base ^y^tem to ^uppoAt the gAound wateA pAotection and
management ptan ts the moJSt co6t elective and expedient method pAacttcat
tn the tong Aonge. i^tthout a asabte data base, the concept oi a conststent
statewide plan becomes dt^^tcutt and unwoAkabte. HoweveA, an tnteAun
otteAnattve pAovtdtng conttnutty tn the devetopmejxt pAoceA^ woatd be an
tncAease tn pAoie^s^tonat peASonnet at the VtstAtet peAmttttng tevet.
These pAo^es^tonat functions woatd tnctade an tnteAtm manuat evatuatton

oi pAopo^ed gAound LvateA dtschoAge 6ttes, and the Ae^ponstbtttty oi
oAgantztng and tmptementtng the data base at the VtstAtet tevet,

At the pAesent time mo6t o^ the etements neces-soAy ioA an eHecttve
6tateotde gAound wateA pAoteetton and management ptan extst. These
etements oAe, unioAtunatety ,

^Augmented and 6catteAed thAoughout dt{^{^eAe\vt

agenctes, and extst at dt^f^eAewt tevets o{^ accuAacy and Aeitnement, The
EVER has the potenttat to capabty tntegAote these etements tnto an eHecttoe
ptan that wttt pAotect TtoAtda's gAound wateA AesouAce.

3. Attendant with the tong Aange development o^ a data base system ts

the need ioA moAe pAof^esstonat studies. Some OjJ these ^tudieA should be

designed to enhance extsting hydAogeotogtc tn^oAmotion. Results oi
appttcabte studies woutd be enteAeh tnto the data base. MoAe cooAdina-
tion with the AeseoAch oAtented. agenctes [EtoAtda SuAeau o^ Geotogy,
U, S. Geotogteat SuAvey, Soit ConseAvatton SeAvtce, liJateA Management
VtstAtets

,
and State untveAStties] thAough expanston o^ existing tnteA-

agency coopeAattve agAeements, woutd iactlitate achievement o^ the tong
Aange ptan.

Some oAeas o^ needed AeseoAch that became appoAent duAtng the SuA^ace
Impoundment Assessment tnctude moAe detatled descAtpttons o^ neoA-suA{^ace

geotogy and hydAotogy, gAeateA detineation o^ shattow aqutf^eA wateA quaiity

[t.e., salt wateA tntuiston Line £oa the entOie coastttne) ,
mapptng oi

wateA tabte contouAS, tocatton o^ wateA wetts, mapptng o^ wett ^tetd cones

OjJ depAesston, and ^uAtheA stAattgAaphic dettneatton oi the confining units.

4. A ^Lxat Aecommendatton to {^acitZitate adoption o^ the State ptan ts to

initiate an oAgonized pubttc education pAogAcun. A mass campaign appAoach

is suggested, which might tnctude ityeAS attached to penmit applications

,

a matt-out campaign, btttbooAds
,
pubttc and commeAciat tetevtston and

Audio in ioAmotion spots, and pAogAammtng.
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Contamination from septic tank effluents may not be as identifiable and

pervasive as that from agricultural activities and storm water infiltration,

according to the report, Florida Regional Coastal Zone Environmental Quality

Assessment , Region 10, South Florida, Part I (pages 50-51, prepared by the

South Florida Regional Planning Council, October 1976). This report concluded

that "^.'/here septic tanks do not unduly affect the quality of ground water,

they provide a means of recycling domestic wastewater and returning it to

the aquifer. Use of septic tanks may not be as harmful as previously

assumed, and their selective use may be warranted.”

Agricultural Practices

An important source of information on the control of pollution from agriculture

is contained in Agricultural Practices to Control Non-Point Pollution in the

Okeechobee-Kissimmee Basin (State of Florida, DER, Technical Series, Vol. 1,

No. 4, December 1975 by L. B. Baldwin). That report emphasizes these points:

1. Total drainage capability is detrimental to water availability throughout

the year, and to water quality.

2. It is reasonable to assume that an acceptable balance of preserved wetlands

and intensified agriculture can be achieved.

3. Wetlands have a demonstrated capability of absorbing significant percent-

ages of phosphorous runoff from improved pastures, (p. 36)

.

While that report did not deal with pesticides specifically, it noted that

"no4>t pottution ahatomzYit pnjoucXiciQJi) whyick n.zdacz iJiayUipoHZ oi o^ganic6
and niUAycejvU Zand al^o /tedace. movmdntM {JJZXk tkz
exception oi ^ome pe^tiaZde^, mo6t poZZatanU ottAZbeuted to ojgnZcixZtJUJiz

aJLZ not undOAtAabZe, Actatmd on tkd Zand, pAOvZdtd tkdy oAt pAopoJiZy
cUAbuA6Qxi ovQJi ^uHtctunt oAna ioA a66tmlZatton and cAop pAodaetton."

That report makes recommendations for each agricultural enterprise for pollution

abatement. Those recommendations are summarized by enterprise.

PaituAZ

1. MaZntatn a baZanez oi iveXZancU and pa^toAo., AoXatntng oi> muck watcA
06 icoiitbZc a'kLZc Aouttng tt thAough LOctZancU.

2. (J6C Zegumtnoas oanZatZe^ ivhcn po^^ZbZe,

3. MaZyitatn a iavoAabZc 6oZZ pk.
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8e.g.j^ CoutMz

1, Block ccutttc {^K-om i/JdtoA kotc6 and loading 0Aca6 Lohlck oAc subject,

to ^liulUng following kmvy julou,

2. Locate and manage mtnenat and (A)tntoA feeding oaoxu to p/ieveivt

to^6eA accLumuZated maiwuie,

3, SekeduZe pa^taxe^ to gxaze away {^xom majox dxaZn outtetyi> tn ^urmeA,

4. Vxag pcu>tuAe6 to ^pxead manuxe accumuZated duxtng heavy gxaztng.

VaZxy Cattle

1. Captuxe and dZ^pen^e all a'a^te to {^teZeU ox ujetlancU,

2. Block cow^ ^xom dxaZnway6 and watex kola.

3. Attxact com to dZj>pexMed, high gxoand loading axea^ with axtZitetaZ
6hade ^txuctuA.eA ox cow-pxoo^ txecs,

4. Rotate kexch to back paituxc6 to achieve bettex dZ6peX6ol,

5. R.edace the Impoxt o^ nutxlent6 and make bettex utZZlzatlon o{^ loa^teA

by pxoduclng ^eed cxop6,

Sugax Cane and \JegetjableM

1 . Muckland

a) Reduce dZAchaxge oi dxalnage watex to the lake. The va^tnet^ o^

the agxlcuZtaxal axea, the lack oi on-^axm maxi>h axea6, and the
pexmeable ^ub^uxiace 6txongly ^ugge^t a pxoject, xathex than on-

iaxm appxoach,

b) Hold high watex table6 whexevoji po66lble, Vlood fallow ilelcU,

c) Convent let^ pxoductlve ileZdU to poa>tuxe, ox othex cxop6 tolenant
o(i a high watex table.

2. SandZand!>

a) Plan xetcntlon and!ox xenovatlon o£ dxalnage watex, pantlcuZaxZy
the (ilxiit ^laiih a{^tex ientltizatton. Uoxe contxol^ axe Indicated
iox penmanent opexatlon^.

b) locate whexe dxalnage to wetlands m po^^lble.

c) Reduce leaching tkxough w&e o^ plastic mulch, 6low xelea^e
ientithexii , and!ox multiple applications,

Cltxus on Axtlj^lclally Vxalned SolZ^

1 . As new gxoves axe developed dxalnage should be planned to xoute
thxough natuxaZ ox modified wetlands, l{^ possible.

2. Caxe{^ul location o£ new gxoves.

3. Retention and!ox xenovatlon o/J dxalnage watex In wetlands.

4. Use oi bettex, slow xeZease iextZZlzexs as they become available.
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In general, the report recommends that "Best Preventive Techniques" (BPT)

be developed and a program to promote them should be implemented. The

author suggests a certification program on these lines:

/. Jyupe(M.on and 3PT KzcomrmndcutioyHi by tkd Extzn^i,on SqavZcz and
tkz SoiZ CoYH> 2A\)cution

2. OvoAotZ plan development by the oMneA and hli> conMilXanli,

,

3. Plan review and appA,oval by tke Aegulato^y ag ended.

4. Con^tvwLctlon and Implementation by the oooneA, poddbly oolth USVA
on. otkeA agency monetary cudldtance.

5. Centtf^leatLon o{^ compliance Mlth BPT dtanda/uid by the n.egulaton.y

agency (led) iclth the help o^ the Extension SeAvlce and the Sod
Coyide/ivatlon Setivlce.

Best Management Practices and Effects on Agricultural Pollution

Information is presently being developed regarding the effects of best

management practices especially on pollution from dairies. The following

was obtained from the "Taylor Creek Headwaters Project Phase I Report;

Water Quality" , South Florida Water Management District Technical Publica-

tion 82-8 dated October 1982;

0v2A the poudt two decades, the Taylon. Cn,eeklHuibbln Slough Wate/idhed—^

had evolved Into a majon. agdcuxltivml axeja mth emphadld on daOiy
{ojmlng. Vue to the Inilux o^ dalny, bee^ cattle and dtnwd openatlovid

along thld wate/Ldhed, It had become a concenn oud to hou) thede agntcul-
txjJml phjactlced have a{^lected the ovefmll waten, quoLity o{^ the bodln,

and In tuAn, Lake Okeechobee. A aecent dtudy by Anthony C. Pedenlco,
K. G. Vlckdon, C. R. KruatzeA, and F. E. Vavld [1981] concoAnlng the
eutAophlcatlon Lake Okeechobee polntd out that the Taylon. Gaeohl
Mubbln Slough iiJaten^hed (on an annual bodldj contnlbuted about 30% o^
the pho6phon.oad and 5% oi the nltAogen to the lake (A)ldle contnlbatlng
only 4% oi the total waten, budget. Thld contnlbutlon o^ phodphonuoud

Id gaeateA than that o^ any o^ the othen. t/ilbutanlcd that dupply the
lake. Including the Klddlmmee Riven.. The nutnlent enntchment oi thld
wateAdhed had been Identified ad a Azdult of both agnlcultuAol point
and non-point doun.ce pollution, pnlmanlly fAom dalAy openotlond mthln
the bodln. Uon-polnt douAC2d one genenally nixnoff fAom gnwzlng podtuAed
and dalny dtaglng oAeod neoA milking bannd, and the unACdtnlcted accedd

of cattle to the open channel and theln. tnlbutoAy ditched. The anunaZd

utilize thede waten. couAded foA dnlnklng and to alleviate heat dtAedd.
High nutnlent concentnatlond [nltnogen and phodphoAoud) have been
attnlbuted to the cUdchoAge of feced and unlne fAom dalnjy and beef
cattle which have dlAect accedd and oAe pAecUdpoded to dtandlng In and
oAound thede watenwayd. Becaude of the undpeclflc natuAe of non-point
pollution. It becomed moAe difficult to contAol than point douAced.
Point douAced genenally occuA due to ImpAopcn. maintenance of wodtowateA
dydtmd In and oAound dalAy openotlond. Thede dydtemd Include lagoond.

!_/ Located Immediately W2dt of St. Lucie County along the eodteAn dlde
of Okeechobee County.
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dzQHjCidzd d/uLtnago. dltcko^, and ^p^opoAZy functioning seepage ftclcU
due to high watoA. tabtoA tn tkU, oAca,

Ea/iZy ckomtcaZ and btoZogteat tnve^tigatlons on Lake Okeechobee by
Boyd F. Joynen (1977 ), F. E. VavAA and M. L. hioJiAhatt ( 7975 ), the
n.epoKti concerning the special project to prevent the eutrophlcatton
of Lake Okeechobee by Jl, A. UacGtlZ, 5. E. Gatewood, C. Hutcht6on, and
V, V. OJatker ( 7 976), along aUth leater quaZtty ^tudiet mXhtn the Taytor
CreeklUubbtn Slough boAtn by L. H. Allen, Jr., E. H. Stewart, W. G. KnUel,Jr.

,

and R. A. Slack (7976), E. H. Stei^art, L. H. Alien, Jr., and V. H. Calvert
[1978} and Anthony C. Eederlco (7977), have documented the need and pro-
vided the emphoAlii for the eAtabLUkrnent of two program designed to
Institute the me of bett management practices (BMP'^) aimed at alleviating
the Lvater quality problem of thU area. Thete program are: 7) The Taylor
Creek Headwaters Program (TCHOJj wlvich provides 100% of the cost for land-
owners to Install BMP's In the Taylor Creek headbjoters area, and 2) a
Eederal Rural Clean lOaters Program (RCWP) that provides 75% cost sharing
with landowners to Implement BMP’s over the entire Taylor Creek/'Nubbin
Slough Basin.

The Initial TCHln’ and more recent RCOJP program are designed to address
non-point pollution sources In order to evaluate the effectiveness of
BMP’s In alleviating high nitrogen and phosphorus loads. The Incorpora-
tion of the following BMP’s: 7) fencing, 2) watering facilities

,

3) siiade

structures
, 4] detention areas, and 5) water conservation practices will

determine whether or not nutrient loads can be controlled and If so, what
Impact will this have on the water quality of the Taylor Creek/Nubbin Slough
Basin, and In turn, Lake Okeechobee. BMP’s suggested for Installation and
use In the PCWP and TCHifJ program were Introduced by the Coordinating Council
for the Restoration of the Kissimmee River 1/alley and Taylor Creek/Nubbin
Slough Basin (KRi/CC) . Efficient waskpjoter utilization, fencing cows out

of the open channels, and better herd rotation were suggested by Baldwin

( 7 975) In a report dealing with non-point source agricultural pollution
as well as management alternatives for non-point pollution abatement In
the Okeechobee-Klsslmee Basin. The rationale behind these types of BMP’s
were adapted from standard SCS soil erosion practices that ’nave been
employed In agricultural pollution problem areas throughout the country.
However, modification of these practices were made In order to address
the specific nutrient problem that plague south Elorlda.

This watershed is being monitored for water quality. Until October 1981, the

monitoring was carried out by the Agricultural Research Service. Since then,

monitoring is carried out by the South Florida Water Management District.

Technical Publication 82-8 presents some of the BMP's effects; however,

increased efforts in establishing Blip's and monitoring their effects should

result in important data that can be used for guiding future efforts to reduce

point and non-point agricultural pollution.
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The goals and expected results of this effort listed in Technical Publication

82-8 are as follows:

/) The TCHIO and RClJJP p^oj ect6 oAz d^^Tgned to doXenmine the oxtent
the eiieetii i^enctng, u^ateAtng, ^hade, detentton, and iA)ot2A
eoyueAvatton pnRctlee(>) on alZevtattng htgh nutAtent ZoacU coming ^Aom

the TaytoA CAeoklhlabbtn SZough Boitn,

2) The TCHOJ pAoject ovttt ab^oAb 100 peAcent o{^ the BMP tmptmeyitatlon
co^tii ioA landoivneu poAttctpating tn the pAoject oAea, The PGUP
pAoject mIZ pay up to 75 peAcent o{, the BMP tn^tattatton co6t6 up to

$50,000 ioA appAoved pAacticoA, wkiZe the ZandoooneA6 mZl pay the
adcUXtonat 25 peAcewt,

3 )
PAeiientty, 50 peAcent o^ the land oAea, om Mell cu> 100 peAcent o^

the dcuAtes tn the TChlS oAe ^tgned up {oA wateA quoLLty managment playu
undeA the jotnt TCHlJO/RCtOP pAogAom^, All o^ the datAtoA tn the TCHOJ pAoject
OAea have ^tgned contAact6 and oAe begtnntng BMP tmpleme^itatton,

4) The waiih icateA Aecycting i>y^tm began opeAottng on 04114112. EoAly
Aei>uZtii 6hou) a 6avtng^ o^ 797 [210,240 gallons } o^ cvateA a day. Tht6

tAanslates tnto 292,221 m^lyeoA (237 acAe ieetlyeoA).

5 ) BMP'6 tyistalZed above S-13B [t.e., ^enctng, M06 h tcateA Aecycttng
^y^tejnj should decAea^e M and P Zoad6 cu iA}2ll cu> cLUchoAge tn tht6 oAea.

6) MoAe eiitctent uttZtzatton and management oi daOiy iAJai>t2wateA ^y^temi^

and the tTiplementatton o^ BMP'^ tn the Mubbtn Slough 6ubioateAi>hed should
have a po^tttve Impact on ^tAeam \MoteA quality <x6 Loetl cu> doiuny&tAeatn tcateA

quality at S-191

.

7 ) ltint-6tudtei>, 6uch cu> Gomez CAeek and analy^tt o^ pho6photu5 tn 6tAeam-
bed ^edtmenti , ivtll pAovtde addtttonal tool6 uUth which to analyze the
ej^iecttvene^^ oi BMP'^.

Conservation

In order to determine environmentally sensitive areas, endangered species and

their habitat must be considered. This section will begin with an identifica-

tion of rare, endangered and threatened flora and fauna thought to have some

association with St. Lucie County. Then, attention will focus on land areas to

be considered in a conservation program.

Mammals

(Sources; James N. Layne (edit) , Mammals , Vol. 1 of Rare and Endangered Biota
of Florida , University Presses of Florida, 1978) , Endangered and Potentially
Endangered Fauna and Flora in Florida - Official lists, Oct. 1983. Florida
Game and Fresh Water Fish Commission.

Threatened species include Florida Mouse on the Florida list, and endangered

species include the Florida Panther and West Indian Manatee on the US and
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Florida lists. The Round-tailed muskrat and Sherman's Fox Squirrel are

identified as a species of special concern.

Birds

Sources: Herbert W. Kale II (edit )

,

Birds ^ Vol. II of above series), Endangered
and Potentially Endangered Fauna and Flora in Florida - Official lists, Oct. 19c

J

Florida Game & Fresh Water Fish Commission.

Endangered or threatened species whose habitat ranges include St. Lucie County

are by US and Florida listings :i:/

US

Bachman's Warbler E

Brown Pelican E

Caracara

Everglades Kite E

Florida Scrub Jay

Kirtland's Warbler E

Least Tern

Southeastern Kestrel

FL

E

T

T

E

T

E

T

T

US FL

Bald Eagle E T

Peregrine Falcon E E

Red-Cockaded Woodpecker E E

Florida Sand Hill Crane - T

Snowy Plover - E

Wood Stork - E

Plants

(Sources: Daniel B. Ward (edit). Plants, Vol. J of above series). Endangered

and Potentially Endangered Fauna and Flora in Florida Official Lists, Oct. 1983.

Florida Game and Fresh Water Fish Commission.

Threatened Species

Curtiss Milkweed (Asclepias curtissii )

Beach Creeper (Ernodea littoralis )

Sea Lavender (Mallotonia gnaphalodes )

Florida Coontie ( Sarnia floridana )

Climbing Dayflower (Commelina gigas)

Endangered Species

Beach Star (Remierea maritima )

Hand Fern (Ophioglossum palmatum)

Amphibians S Reptiles
2 /Sources: Roy W. McDiarmid, (edit) , Amphibians & Reptiles, Vol. 3 of above)— .

Endangered and Potentially Endangered Fauna and Flora in Florida, Official
Lists, Oct. 1983, Florida Game and Freshwater Fish Commission.

US FL

Atlantic Green Turtle E E

Leatherback Turtle E E

Atlantic Loggerhead
Turtle T T

US FL

Atlantic Hawkbill Turtle E E

American Alligator T -

Eastern Indigo Snake T T

1 / E = Endangered, T = Threatened

2/ Updated by Official State List published by Florida Game & Fresh Water Fish
“ Commission.

6-11



tJ

•a* I6>r»iwpa »« «;n»w»t{B boM »rf!T .M»il
;||

® i«'=»qe l0;»»l»aq» » e« W^UWfl«lU .

r

•iMuoO .i-TiJ .^2 afcBlolu
f>oa*Vn«6<>9

^irispni^ail ftbitton bfiA 2U yd &T(A
'

. rr

i ' - -- B

:S a^q
. ,>

'. A V

T 3 H blUi0

3 a flooXisa arsX^p«^^‘X

3 3 laSj&^booW fsbfiXroD-b3«

•V - •iU3:> XlfcH bna© fiMs^XX

a •P Tavo^a

a :^’ii>3g 5ooW

6;

s
9

T

T

H

T

a

T

T

gu

3

3

3ald:xi&W a*njmr\o&t3L

ait>oii^*i nwonfl 'p-

oikX »«l>jU^a«va

yfiL dirtt>B

'aald'tfiW it * bfl-nXrxlX
'i

rt:ioT

Xa‘x:)89X maitaeediuoC'

b9,.~«t.<0 Utrf* 5oL .XoV,«>a*X<l U»i&«) -®
^*7f? ‘Te"f

i

£061 J30 »^iJ UioiliO 6f>X-':>X'? afijsTdri &n» »nu»-J b9i»}^att>nS ,%lUiin»iot b(«
.eeei .sao io«

.^leti.’SKO rfeit tbiroi-i

gjnfeK

ttaX jatL«g

t
^ »»'

aaioaq:^ ftw.aJBox’fT
-'•

UX<?>^3htuo scigaloEA ) baaw^lXi8<

(fMfliiiiii g^bonra ) l»q9970

( '£abolad5[<^9 BlnodoXX^M i itabfia“trAj

(sfXBbiuoii fcitittii2 ) ai^dooO fibltiol'X

ftnXXaflmtoQ) Ta%^X^e^l i^UdBltlD

aaXXJ^i^^ a teiaididgmA

' Ulbl-ilO .Ablaol'l nl *^olt t>«*
Jt>0

.noloalwaoO rteiS 'W- - hna aMiioXa ,£8ei v#J«xa

H «

9iJun i isitMitM . '-^'; 3 a Ql^itfT oX^aX^A

lA :J,»
3

[
. r v4e

J|

11^^.
T T • U'SIiT

• t
, .

•

ri

T *|5trxv>jvvai*<^ *

d«At "iiJoW a wfiaXi abx^^i'4 fta^JaXiduq

a.«. *



Land

This discussion is intended to identify some of the land characteristics that

should be considered, from an environmental conservation standpoint, in county

planning and development. It should be emphasized that the discussion is not

all inclusive; other forseeable characteristics and considerations will also

be important in any particular decision and at the time of decision making.

Conservation criteria to be considered here are: habitat for endangered species,

retention of wetlands, and maintenance of soils which are important for recharge,

wetlands, tidal areas and beaches. Two different criteria to define wetlands

have been considered in this report - land cover as reported by the SFWMD and

wet soils as reported in the St. Lucie County Soil Survey Report. Other criteria

to define wetlands, such as that being developed by the U.S. Fish and Wildlife

Service or the classification developed by the U.S. Fish and Wildlife Service

as described in their Circular 39, should also be carefully considered in any

proposed land use changes. Other environmental and/or conservation criteria

may also be important and should be considered, as appropriate.

Habitat for Endangered Species include the following areas:

Pine flatwoods

Sandpine scrub

Longleaf Pine - Xerophytic Oaks

Cypress Swamp

Coastal marshes

Freshwater marshes/wet prairies

Scrub vegetation on old dunes inland from present coast

Cabbage palm trees in low moist shaded hammocks

Coastal dunes

Scrub vegetation areas associated with Florida Rosemary, Chapman Oak,
Myrtle Oak, and similar scrub species

Open swamps and wet hammocks in vicinity of Lake Okeechobee

Longleaf Pine - Turkey Oak association

Mangrove Swamps

The distribution of endangered species habitat is displayed on Map 6-1. (Not

included in this document) . Table 6-1 provides the acreage distribution of the

habitat by soil group and total acres for the county. Note that the table

aggregates habitat into categories. The impact of projected land use changes

(from Chapter 2) are presented in Tables 6-lA and 6-lB.
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The bulk of environmentally sensitive habitat is on Soil groups III, V,

VI, and VII. Soil groups III, V, and VI are also important citrus soils.

The alternative, most intensive land use projection results in more than

a proportional reduction in the environmentally sensitive habitat on Soil

groups III, V, and VI.

Wetlands Habitat

Concern has been expressed by some observers that agriculture and urban

development may result in the loss of wetlands required for an appropriate

environmental balance in the county. Without passing judgment on the validity

of that concern, this report includes a map (Map ^-2, not included in this

document) , which locates wetland areas in the county. These areas have been

identified based on the description of land use associated with the land use

map (1979) provided by the South Florida Water Management District.

The categories of wetland habitat identified are:

Description SFWMD Code

Cypress WFCY 621

Mixed Forest WFMX 630

Willow WFV7L 610

Sloughs (salt water) V7NSL 641

Sloughs (fresh water) WNWL 641

Non-forested fresh WN 640

Red Mangrove WSRM 612

Forested Salt WS 641

Cypress & Wet Prairie WXCP 643

Pine & Wet Prairie WXPP 643

Forested Fresh WF 610

Non-forested salt WM 642

Bullrushes WNBR 641

Cattails WNCT 641
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Table 6-2 shows the distribution of these wetlands habitat by soil group and

total acres for the county. Note that the table aggregates wetland habitat

into 8 categories. The impacts of projected land use changes (from Chapter 2)

are presented in Tables 6-2A and 6-2B.

The bulk of wetlands habitat is on soil groups III, V, VI, VII, and IX. Soil

groups III, V, and VI are also important citrus soils. The alternative, most

intensive land use projection, results in a more than proportional reduction

in soil groups III, V, and VI. Overall, there is a total of 19% reduction in

wetland habitat in the alternative projection.

Environmentally Sensitive Soils

In cooperation with the State Soil Scientist (SCS) , these soils in the county

have been identified by four major categories: Sensitive for recharge. Sensi-

tive as wetlands. Sensitive as tidal areas, and Sensitive as beaches. The

soils in each category and the soil map symbols are listed below.

Soils Sensitive for recharge (SR)

Soil Name Soil Map Symbol Soil Name Soil Map

Paola 28 Welaka Variant 53

St. Lucie 42 Canaveral 10

Palm Beach 27 Satellite 41

Astatula 7

Soils Sensitive for Wetlands (SV7)

Soil Name

Chobee

Floridana fine sand

Riviera dep.

VJinder sand dep.

VJaveland-Lawnwood complex

Hontoon muck

Tierra Ceia var.

Kaliga muck

Samsula var/Myakka

Soil Map Symbol

11

13

37

54

51

18

45

20

40

Soils Sensitive for Wetland-Tidal areas (ST)

Turnbull var . 46

Pompano var. /Kaliga var. 35

Soils Sensitive for Beaches (SB)

Beaches 9
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The distribution of these sensitive soils in the county is displayed on

Map 6-3 (not included in this document) , with appropriate symbols to desig-

nate the sensitive categories. Table 6-3 presents the acreage in each soil

category by the twelve land use categories being used in this report. The

impacts of projected land use changes (from Chapter 2) are presented in

Tables 6-3A and 6-3B.

Comparing the base year land use distribution with the alternative (most

intensive) projection, it is clear that the sensitive soils are projected

to become more intensively used. Citrus and urban use of these soils

increases 16% and 23% respectively. Less intensive uses decline: pasture

use declines 13%, forest not wetland declines 30%, pine and wet prairies

use of these sensitive soils declines 24%, and other wetlands use declines

20%. These shifts raise the question as to whether or not development will

have the effect of changing the characteristics and thus reducing the

acreage of these important sensitive soils.
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TABLE 6-3 ST. LUCIE COUNTY SENSITIVE SOILS BY AGGREGATE LAND USE- 1979

(Acres)

LAND USE
SOIL GROUPS234 TOTAL

1 - CITRUS 1 2285. 45413. 316. 0. 1 48013.
2 - PASTURE 1 2443. 15041. 507. 0. i 17990.
3 - TRUCK CROPS j 0. 73. 0. 0. 1 73.
4 - SUGAR CANE 1 0. 0. 0, 0. I 0.

5 - MISCELLANEOUS I 15. 7. 0. 0. 1 22.

6 - URBAN 1 3232. 2692. 246. 44. 1 6215.
7 - URBAN UNDEVELOPED | 195. 95. 0. 7. 1 298.

8 - FORESTED NOT WETLAND I 1601. 6542. 511. 7. 1 8661.
9 - GRASSLAND / RANGE j 257. 169. 48. 11. 1 485.
10 - PINE AND WET PRAIRIES I 44, 4863. 37. 0. 1 4944.

U - OTHER WETLANDS I 896. 9014. 4106. 13. 1 14035.
12 - MI SC NON-AG 1 349. 184. 33. 345. 1 911.
13 - UNCLASSIFIED j 151. 327. 309. 0. 1 786.

TOTALS 11467. 84420. 6112. 433. 102433.

SOIL GROUPS ARE AS FOLLOWS:

1 - SENSITIVE FOR RECHARGE
2 - SENSITIVE WETLANDS
3 - SENSITIVE WETLANDS - TIDAL AREAS
4 - SENSITIVE BEACHES

SOURCE: BASED ON DATA FROM SOIL SURVEY FOR ST. LUCIE COUNTY; SFWMD 1979 LAND USE MAP
AND CONSULTATION WITH SCS SOIL SCIENTISTS

TABLE 6-3A ST. LUCIE COUNTY SENSITIVE SOILS BY AGGREGATE LAND USE
BOOZ-ALLEN EQUIVALENT 50 YEAR PROJECTION

LAND USE

(Acres)

1

S

2

OIL G R

3

0 U P S

4 TOTAL

1 - CITRUS 1 2248. 44451. 261. 0. 1 46959.

2 - PASTURE 1 2421. 16143. 485. 0. i 19048.

3 - TRUCK CROPS j 0. 73. 0. 0. 1 73.

4 - SUGAR CANE | 0. 0. 0. 0. i 0.

5 - MISCELLANEOUS | 15. 7. 0. 0. 1 22.

6 - URBAN I 3320. 3974. 356. 44. 1 7695.
7 - URBAN UNDEVELOPED | 195. 95. 0. 7. 1 298.

8 - FORESTED NOT WETLAND | 1572. 6024. 489. 7. 1 8092.
9 - GRASSLAND / RANGE j 257. 165. 48. 11. i 481.

10 - PINE AND WET PRAIRIES | 44. 4007. 26. 0. 1 4077.

11 - OTHER WETLANDS I 896. 8992. 4106. 18. 1 14012.
12 - MISC NON-AG | 349. 173. 33. 345. 1 900,

13 - UNCLASSIFIED j 151. 316. 309. 0. 1 775.

TOTALS 11467. 84420. 6112. 433. 102433.

SOIL CROUPS ARE AS FOLLOWS:
1 - SENSITIVE FOR RECHARGE
2 - SENSITIVE WETLANDS
3 - SENSITIVE WETLANDS - TIDAL AREAS
4 - SENSITIVE BEACHES

SOURCE: BASED ON DATA FROM SOIL SURVEY FOR ST. LUCIE COUNTY; SFWMD 1979 LAND USE MAP;

AND CONSULTATION WITH SCS SOIL SCIENTISTS
BOOZ ALLEN REPORT TO CORPS OF ENGINEERS
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TABLE 6-3B ST. LUCIE COUNTY SENSITIVE SOILS BY AGGREGATE LAND USE

ALTERNATIVE 50 YEAR PROJECTION

(Acres)
SOIL CROUPS

LAND USE 1 2 34 TOTAL

1 CITRUS 1 2421. 52843. 272. 0. 1 55536.

2 - PASTURE 1 2299. 12811. 474. 0. 1 15585.
3 - TRUCK CROPS 1 0. 73. 0. 0. 1 73.

4 - SUGAR CANE j 0. 0. 0. 0. 1 0.

5 - MISCELLANEOUS I 15. 7. 0. 0. i 22.

6 - URBAN 1 3320. 3930. 356. 44. I 7651.
7 - URBAN UNDEVELOPED j 195. 95. 0. 7. j 298.

8 - FORESTED NOT WETLAND I 1521. 4070. 489. 7. 1 6086.

9 - GRASSLAND / RANGE j 257. 165. 48. 11. 1 481.

10 - PINE AND WET PRAIRIES I 44. 3677. 26. 0. 1 3746.

11 - OTHER WETLANDS j 896. 6259. 4106. 18. 1 11280.

12 - MISC NON-AC I 349. 173. 33. 345. 1 900.

13 • UNCLASSIFIED 1 151. 316. 309. 0. 1 775.

TOTALS 11467. 84420. 6112. 433. 102433.

SOIL CROUPS ARE AS FOLLOWS:

1 - SENSITIVE FOR RECHARGE
2 - SENSITIVE WETLANDS
3 - SENSITIVE WETLANDS - TIDAL AREAS
4 - SENSITIVE BEACHES

SOURCE: BASED ON DATA FROM SOIL SURVEY FOR ST. LUCIE COUNTY; SFWMD 1979 LAND USE MAP;
AND CONSULTATION WITH SCS SOIL SCIENTISTS

ST. LUCIE COUNTY COMPREHENSIVE PLAN
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SUMMARY Points of Chapter 6.

smali change in the subtle balance among geologic conditions/ soils

/

diin^te/ ground water and surface water regimen, flora and fauna, can

cause significant changes in the environment. Human interference with

these natural balances has been a source of controversy throughout the

country

.

2. The Florida Department of Environmental Regulation (FDER) , reports that

St. Lucie County has 52 municipal, 7 industrial and 4 agricultural waste

disposal impoundments. Surface impoundments have a serious potential for

polluting ground water.

3. The FDER made the following recommendations which have relevance for

St. Lucie County:

a) The FDER should increase the scope and capabilities of the ground water

pollution control program.

b) As a prerequisite to effective ground water quality management, the FDER

must identify and prohibit hydrologically unacceptable surface impoundment

locations. FDER must discover and adopt alternate locations and methods

of waste disposal

.

c) The practice of discharging wastewater into drinking water supplies in

Florida should be prohibited.

d) Florida needs to adopt and implement a statewide ground water protection

and management plan.

4. The South Florida Regional Planning Council prepared a report addressing

certain environmental issues. The FDER also prepared one on non-point

pollution. Several recommendations were made for each agricultural

enterprise for pollution abatement. The South Florida Water Management

District prepared a report on water quality which discussed pollution from

dairies. Further study is being conducted by SFWMD.

5. This report provides lists of rare and endangered mammals, birds, plants,

amphibians and reptiles. The report tabulates by soil groups habitat for

endangered species, wetland habitat, and environmentally sensitive soils

in St. Lucie County. These areas are mapped by soils and land use.

A copy of each map is available at the Soil Conservation Office in Ft. Pierce.
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CHAPTER 7. WATER CONSERVATION

Water conservation in St. Lucie County is a primary concern of the people

of all interests - agriculture, municipalities, industry, and owners of

private household water systems. Anticipated growth in population and

agriculture will cause added demands to be placed upon the water resources

in the area. Degradation of quality is an ever-increasing concern as these

demands continue to expand. Governmental agencies at all levels, as well as

individuals, are aware of the need for water conservation and of the

consequences of disregarding the problem.

South Florida Water Management District

The South Florida Water Management District is actively engaged in studies

and other activities related to water use, management, and conservation. In

the Summary Status Report - Upper East Coasti.-^ several recommendations are

presented. Water conservation and demand reduction are emphasized. Specific

recommendations include: (1) encouraging conservation by all users, especially

in rapid growth areas of St. Lucie County, through local agencies with basic

water supply responsibilities, (2) development of water shortage plans that

can be employed during dry periods, (3) continued research and development of

deep aquifer storage capabilities and costs, (4) development of desalination

and demineralization facilities in areas where raw water does not meet public

health standards, (5) development of dual conveyance systems for potable and

sxibpotable water and for recycling, (6) encouraging the reuse of wastewater

for nonpotable and irrigation application where public health is not endangered,

(7) encouraging additional development of well-fields within limits of safe

aquifer yields, (8) encouraging regionalization of water supply and treatment

facilities for cost savings, (9) encouraging the use of self-contained surface

detention areas for irrigation, (10) supporting the development of a system to

deliver irrigation water from Lake Okeechobee to St. Lucie County, (11) encour-

aging the use of the most efficient means of crop irrigation compatible with

local conditions.

\/ Water Use and Supply Development Plan, October 1980
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Soil Conservation Service

The Soil Conservation Service (SCS )

,

an agency of the United States Department

of Agriculture, assists individual landowners with soil and water conservation

problems under Public Law 46. This program of direct technical assistance is

administered through the St. Lucie Soil and Water Conservation District (SWCD)

with technical assistance provided by SCS. The District is a governmental sub-

division of the State of Florida. The creation of districts was authorized by

the "Soil and Water Conservation Law", Chapter 582, Florida Statutes, for the

purpose of developing and carrying out a program of conservation of the State's

soil and water resources. The St. Lucie Soil and Water Conservation District

develops plans and provides technical assistance to county land users and units

of government in the areas of soil erosion and flood prevention, and in the

conservation, development, and utilization of soil and water resources within

the District.

The lack of adequate quantities of surface water for irrigation of citrus and

the generally poor quality of available ground water are of major concern to the

SWCD and to the citrus industry in St. Lucie County.

The SCS is responsible for the administration of Public Law 566, the Watershed

Protection and Flood Prevention Act, which includes agricultural water management

as a purpose. Two of these projects have been completed in St. Lucie County -

North St. Lucie River Drainage District Watershed and Ft. Pierce Farms Drainage

District Watershed. The agricultural water management portions of these projects

involved the installation of structures in the canals for maintaining more

desirable water levels in the citrus groves and for storing irrigation water.

A recently initiated program of the SCS is the Florida Water Conservation Project.

Under this program, six Florida counties have been designated as recipients of

targeted funds for assistance in conservation and management of irrigation water

for more efficient and effective use. St. Lucie County is one of the designated

counties. Soil Conservation Service personnel assigned to this program will work

through the Soil and Water Conservation Districts and in cooperation with the

South Florida Water Management District, Extension Service, and Agricultural

Stabilization and Conseirvation Service. Priority will be given to irrigated

cropland with low irrigation efficiencies. The primary objective is to conserve

water resources by improving irrigation application efficiency, reducing energy

requirements, and improving irrigation water management.
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U. S. Army Corps of Engineers

The COE initiated the St. Lucie County Water Supply Study in 1979. Emphasis

of this study is on design alternatives to convey agricultural irrigation water

to St. Lucie County from Lake Okeechobee or from inflow streams to the Lake.

Consideration is being given to diversion of Taylor Creek-Nubbin Slough flows

directly to St. Lucie County, or in combination with a reservoir. Several

alternatives are being considered and are outlined in the SFWMD Summary Status

Report. The COE report is scheduled for completion in the near future.
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SUMMARY Points of Chapter 7.

1. Individuals and government agencies are concerned with anticipated growth

in population, degradation of water quality, and the need for water con-

servation in St. Lucie County.

2. The South Florida Water Management District is doing studies on various

alternatives encouraging water conservation.

3 . The USDA Soil Conservation Service assists individual landowners with soil

and water conservation needs as well as local governments.

4. The U. S. Army Corps of Engineers is currently doing a major study of water

supply in St. Lucie County.

7-4



.1^

^V
fUvoTi^ f6iw^ I'fwswrw soitJftops ;mafflfl:t«»voc» bus aULibX^thnt H
-fl<y3 oalftw -iO^t b«drt bOA ’^cw 'io W^Jciuf^icpmb ,nr*i>fc,u^oq ai

.1^3 H- nOi-«v^»a

tifoi’sunr no fjniob «r jJoXxteKi :ri-inr%')£.fakM dE>iuof^ ifiwoe »r!T •€ V.

r 4 s^Vt«*
*

.rit>ii«vr:i#ai«oo ^nips-woon^

lioa «i^nvobnfiI l&ubivli>nl a^uvxsS nai:}ftviaenoD tic>8 A03U »r1T ,t

.a;^a»afn9Vop es XSmf noiJfiV3««iVDQ “wte ^
V* i

*xaj«t# lo vfcx/^c iotiim A pniofc Yi;ri»i2Lyo ii r jasoit'^S B1510O varxA ,3 .U •itt
# ^ I

•iacU i>i yitjqiAi



CHAPTER 8 . BIBLIOGRAPHY

Baldwin, L.B. Agricultural Practices to Control Non-Point Pollution in
the Okeechobee-Kissiininee Basin . State of Florida, PER. Technical Series
Vol . 1 , No . 4

,

December 1975

Booz-Allen and Hamilton, Inc. & Earth Satellite Corp. Economic Base Study ,

Martin County General Design Memorandum Study Area (prepared for COE-
DACW-17-79-C-0057, Winter 80-81).

Brown, M.P. Aquifer Recovery Test Data and Analyses for the Floridan Aquifer
System in the Upper East Coast Planning Area . SFVJMD Technical Publication
80-1

.

January 1980

Brown & Reece. Hydrogeologic Reconnaissance of the Floridan Aquifer System ,

Upper East Coast Planning Area . SFWMD Technical Map Series 79-1 .

Chia-Hsiung C. Tai. Agricultural Reservoir Study. Central and Southern
Florida Flood Control District (now SFWMD) Technical Publication 75-3

August 1975.

Federico, Anthony C. Upper East Coast Water Quality Studies . SFWMD Technical
Publication 83-1 , January 1983

Haunert, D.E. and Startzman, J.R. Some Seasonal Fisheries Trends and Effects
of a 1000 cfs Fresh Water Discharge on the Fishes and Macroinvertebrates in

the St. Lucie Estuary, Florida. SFWMD. Technical Publication 80-3 . Jan. 1980.

Harrison, Dalton S. Water Use (ET) Values for Crops and NIR (Net Irrigation
Requirement) Values at 50%, 80% and 90% Rainfall Probabilities, Given to
Corps of Engineers and Water Management Districts. IFAS Memo, Gainesville,
FL, February 1983

Kale, HW II (ed.). Birds , Vol. II, Rare and Endangered Biota of Florida .

University Presses of Florida, 1978

Khanal, N. Advanced Water Supply Alternatives for the Upper East Coast
Planning Area, SFWMD. Technical Publication 80-6, August 1980

Layne, J.N. (ed.) Mammals , Vol. 1 Rare and Endangered Biota of Florida .

University Presses of Florida, 1978.

Macvicar, T. K, Frequency Analysis of Rainfall Maximums for Central and South

Florida, SFWMD Technical Publication 81-3. May 1981.

McDiarmid, R. W. Amphibians and Reptiles , Vol. III. Rare and Endangered
Biota of Florida . University Presses of Florida, 1978.

Mulkey, D. , Florida Extension Bulletin No. 35. July-August 1980

Muraro, R. P. Budgeting Costs and Returns : Indian River Citrus Production ,

1979-80

.

IFAS, University of Florida.

8-1



• V&U18 oi^aoa .<rtvO • .t«l ,miLiiu.K bnx g»XiA-xoort

,
-300 toViM»V^;^T ta-^A ^IBW X«l»gga iJiaiteM

Y»iiiK«rni!biloX'H •Ai‘‘^<A t^fy

:
* f^j-— —.>-1. 7^,

,^.^..-,.

-K'i i»ifaw ,T^oar>w
iv#"» .Si fe'^, H, '’!' W - W ^

'

I T"'.
"

j&:fia(a ^(»'VQoe^ r&JJi^pA vHWOu® /

Boxic^jchu iaoijw^ ; •’

^

^—*•

—

.
** Oa^l yierngx^

»-

(|,r
“ "V

Uj^.'
- ® OBT'i'"^

'f

l<yiK>iJ&F!gy-* .aD»^ 2

Rfttii ^pngX<l Jc^oD. Jaag
^

:

'

'It
’ 'TT .

.-
.

/naria-i/oa biw lAiw^itfsO . ^vM>e ?»iov7gaglt jjflyrJXiyaiigA ,i£T prra^H^l/p
.1 »»i.mi. .1 I I

.

" 1‘. h»**a «- t.— r mK’ r«R '

£-^V noE^pild^ c?wi ^oa} X<y^^floD >*t>oaI1

n > -x-fi

'* -

XeoXAt^aT QMtTO .iaadO' ^aa 'ifitarflrJA'

X
’

fi 'Uk tv, ,, '•^/#%1?' .'fm I % I- £0 AoX:t^oiX

fAT 10@

e3p09:ia &cu» ftX>iiy3r .S.t. bo* ,3.0 »:r^a<»vA^

fU »o3fe:ide:ht£^WyXi»fe^ no a|g.. j[o •

,

oaer'>iikx~' T£^g,4'?$»i:t^^ aXsvnJ »
' ‘

raxjai»-AA4A —.- j- -
j

oJ nmviO »Ti©|:JXXX^i^c-ai.f^ #*0t l>rta #0B aai^MV

..^XXivtaAixfid w<9rttt?h aA^ bOB 8tiaAj5X^n3 ^300
" esex Y^^tridal tJ^

SSWjL^ uoX^inpl'x^X 3%ilXV zikctiBV. (1®) 9bO tbSBK •Ji tioSlOfO ^noai^yBH

• ( t b») i| ^ # r «a j

Btei ^»bX‘ioXl 0«MJ®aot<I ^c:tic3bvXmj

— ..

JliivoD ^®j*l yXggtriB 3»^4»W b<»oftgvbjl . W ^Xanafl^

.-, Otti IfloXmfewT ^ dwrX2 t M>itA ^

>1

i.-- . .-.^»M "T

.ftbiioXI 3» BSoid b#nai>n6Dn3 bnf% pUf 'A Z *loV ^mLxamtH t .£>«)* *H;t* »arrx*4^^— —i—--±-
,Bfciv»X-?“«".'wa«.-i1 YJi«l»vlnO ^

ri4fc»2 b#iJ6 XwttisD amunlit/^ IX^gvtBa;i ^‘ -.AgYi- />< .;t .T

• XB0X Yi<a ^ iiioix3<i3#? QIOT8 ^ afeiioXt

fceiapnfiiyiB bm »3t* .Xli . f**V .aiali»<i»^ b.ut «i«X<Urfja^ -W .« .binfciOsH ,,,^^

' ,8T0X 10 ^a*4>vwi4 «:3 i4yx#vX^ ^ afeixoJ3 ^ W
I

' ’>
IT-"*' .; “X

1 oaei *t-tJ*XX^w «ioix.rt#33«l aOiioX i % .a

, fiox:»^iiit»ot’l mrxJXO taviS? ,ffi^ti.T .tk-u ^iacO pai.t»Bfet^ ^oxsiiiM

,AXH«i3 io Y^ia3<nri*TP «1A31 . Oft»-avex

1

' .
' i'

’ w^.i •'‘•*j|frf\ s'^F3fit



Reece, Brown, and Hynes, Hydrogeologic Data Collected from the UECPA,
SFWMD Technical Publication 80-5.

South Florida Regional Planning Council. Florida Regional Coastal Zone
Environmental Quality Assessment, Region 10, South Florida, Part I ,

October 1976.

South Florida Water Management District. V7ater Use and Supply Development
Plan, Summary Status Report, Upper East Coast , SFWMD, West Palm Beach, FL.,
October 1980

State of Florida, Department of Environmental Regulation. Florida Surface
Impoundment Assessment - Final Report . January 1980.

Treasure Coast Regional Planning Council. Regional Profile . June 1979

U.S.D.A. Soil Conservation Seirvice - National Bulletin No. 310-1-4
,

December 3, 1980.

U.S.D.A. Soil Conservation Seirvice. Florida Irrigation Guide . Gainesville,
FL, August 1982.

U.S.D.A. Soil Conservation Service, Soil Survey of St. Lucie County , March 1980

U. S. Dept, of Commerce. Census of Population . Various Years.

U. S. Geological Survey. Source, Use, and Disposition of Water in Florida ,

1975. Water Resources - Investigation 78-17. Tallahassee, FL April 1978

U. S. Geological Survey. Source, Use, and Disposition of Water in Florida ,

1980. Water Resources - Investigation 82-4090. Tallahassee, FL 1983

U. S. Geological Survey. Estimated VJater Use in Florida , 1977, Water
Resources - Investigation 79-112. Tallahassee, FL 1980

U. S. Geological Survey - Water Resources Data for Florida , Tallahassee, FL 1981

Ward, D.B. (ed.). Plants , Vol. V. Rare and Endangered Biota of Florida .

University Presses of Florida, 1978.

8-2



:.J7vr ;c»p«rt^H .»i^avn ^owoie ^»q>BNIir

7i - o3 AOdtdnai Idjt/« Xn'->i«/t>«T OI®niJ

S Bitos -aS ^
:V;

. • i3WDJwi» vJir'/ o.ri Xiscir !^»a Bb-tiuX’^ Jt^uoai

I.r.^>‘ ^ -%
' .0^' '^r U

:j,i;
iJl

,

, i prllAJjij JUJfig»wnoxivn5

X :t\*tsJP. iX^yyua
; ,

Jl^lKtff-^i

^.a*? .-/mow V<S?«®5& r^'g^j^ y^£aag//a /J;

oe^i tnao^ Af

cicti^_>-xu8 »:t^^ . % i '><Tfnrf;io-t tVf«* . A

.06t*I T^ntw.v.G Xiytl'f - snsim!?txpoqal V 'i

^V- r XjSrrr4 XiSJiVOO X#(toip«Jt

.
*'

5 -Oiig , <1^-;,. ’ iM® .1 • ftoXvx«a ooX^^vxeai^oO XIo3 .A.,a.2.u
’ .00^1 ,C :i«dm»oaO J?

*»iJ[Xv^-ani:4^ ^lOXX/ .'XT3t? ftbj-w ’
' »oi'<n.t>- iiaij^fivi^accO XXoe .A.Q.e-0

'

*
Kff .£66i »vTf_'

06® t it.n.»i>l ^ ,
vl^.atfJ . li^ ?r*3iv^»5t noi4fivx»«ioo0 XioB .f <7.2,0

**XfceY s 4w^A6V - ooilAii^^ g t : tg^D ^oiiBoeKO \o ,^qt.<3 ,2 .0'
^-r-r .,,.™r^

I

.iifoiiof*! iti 'tt'shu a> i^tjrxf 'vrp ^0 .®r i , tH«^7Jio2 •v#v^u2 lAtii^io^ .3 ,U

. ' leA 4'? i»cwje>^'i:>®#vnl • .3t©X

IftoilpoXqaC .8 .(I V,

T5cn?rTS?5Vfc/l(fel ,trr .'>®0I-Si4 mSil^flpLaf ®vnl - ,^Bei

^^jE^i:rm8 .v®v»W» XifraJtpoXoe^ .8 <»Uj I

^<$5T uT V

I8%i rsi^r/bfii-XXftT .%£>. ^oX? i&li A^t4 Jjk5>lpoIo#D .8 .U

. >&bjr-tcX,T 30 • ^'^'' ..“.fc#-) .a.O ^ISrusW

j
'

, S'T i .{ % T^l T •»t8«<3l '^:$Xjrx»vXaU

* ‘V<^



APPEI^DIX I. MAPS ~ In separate package - Available for display

Chapter 1. None

Chapter 2. Map 2-1: 1979 Land Use - Transparent Overlay

Map 2-2: Booz-Allen Equivalent 50 Year Projected Land Use Change

Map 2-3: Alternative 50-year Projected Land Use Map

Map 2-4: Soil Groups

Map 2-5: Relative Value of St. Lucie County Soils for Citrus

Chapter 3. None

Chapter 4. Map 4-1: Soils most suitable for water storage

Chapter 5: None

Chapter 6, Map 6-1: Endangered species habitat

Map 6-2; Wetland Habitat

Map 6-3: Sensitive Soils

Chapter 7: None
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A P PENDIX II — Background Data

1. Aggregation of SFVJMD Land Use Categories

Land Use in Reoort SFWI4D Land Cover Code & 1979 Acres

Code Acres

1. Citrus AMCT Citrus 96,834

2. Pasture APIIl Improved Pasture 108,026

APUIT Unimproved Pasture 233

3. Truck Crops ACTC Truck Crops 808

4. Sugar Cane ACSC Sugar Cane 0

5. Miscellaneous AFDF Dairy Farms 10

AFFF Fish Farms 15

AMOR Ornamentals 13

Ai'ISF Sod Farms 44

AFHT Horse Training 0

6. Urban UCCE Cultural & Entertainment 46
•

UCHM' Hotel-Motel 60

uaic Marinas & Boatyards 54

ucsc Shopping Center 139

UCSS Sales & Service
.
906

UIJK Junk Yards & Auto Salvage 33

UI Industrial 708

UOCM Cemeteries 76

UOGC Golf Courses 927

UOPK Parks 441

UORC Recreational Facility 313

UOUD Open Under Development 20974

URMF Multi-Family 706

URMH Mobile Homes 1086

URSL Single Family-Low Density 8934

URSM Single Family-Medium Density 8720

USCF Correctional Facility 14

USED Educational Facility 495

USGF Other Government Facility 177

USMD Medical Facility 47

USRL Religious 79
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APPENDIX II (Cont.) - Page 2

SFWMD Land Cover Code & 1979 Acres

Land Use in Report Code Acres

6. Urban (Cont.) UTAG Small grass airport 354

UTAP Airports 931

UTEP Electric Power Facility 477

UTHW Major Highway & Right-of-way 1882

UTOG Oil & Gas Storage 11

UTPF Port Facility 91

UTRR Railroad Yards & Teminals 60

UTRS Broadcasting or Receiving Towers 21

UTSP Sewage Treatment Facility 62

UTSW Solid V7aste Disposal 408

UTTL Major Electric Transmission Line 233

UTWS VJater Supply Facility 16

URSH Single Family High Density 0

USMF Military Facility 0

US Institutional 0

7. Urban Undeveloped UOUN Open & Undeveloped 2050

8. Forested Not Wetland FEPF Pine Flatwoods 45809

FMCO Cabbage Palm/Oaks 2516

FMOF Old Fields Forested 3116

TMPC Pine/Cabbage Palm 2407

FMPO Pine/Oak 155

FOAP Australian Pine 390

FOOK Oak 270

FOPA Palms 454

FESP Sand Pine Scr\ib 0

9. Grassland/Range RG Grassland 538

RSPP Palmetto Prairies 326

RS Scrub & Brushland 492

10. Pine & Wet Prairies WXPP Pine & Wet Prairies 24948
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APPENDIX II - (Cont.) - Page 3

Land

11 .

12 .

13.

Use in Report

Other Wetlands

Miscellaneous Non-Agriculture

SFWMD Land Cover Code & 1979 Acres
Code Acres

VJFCY Cypress 4244

WFI4X Mixed Forest 3562

t^SL Sloughs 688

WN Non-forested Fresh 6997

WSRM Red Mangrove 2474

WS Forested Salt 3917

WXCP Cypress & Wet Prairies 3999

WFWL Willow 0

WF Forested fresh 0

WM Non-forested salt 0

VJNBR Bullrush 0

WNOT Cattail 0

BB Beaches 451

BP Extractive 553

BS Spoil Areas 284

FMCD Coastal Dunes 305

BL Levees 0

Unclassified - Miscellaneous small areas of water, ditchbanks, etc. were
accumulated into this unclassified category.

NOTE: All the detailed SFVJMD land uses were coded into the computer and
were available for use in various aggregations; for example, in the
various environmentally sensitive categories. The aggregations were
used as appropriate for reporting purposes.

NOTE: It should also be noted that the land cover and codes listed are those
of the SFWMD; therefore, the land cover aggregations developed for use
in this report will not necessarily coincide with other common
definitions. For instance, land uses classified as wetlands in this

report do not necessarily fit those definitions used in USFWS Cir. 39.
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