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Chapter IV:  Natural Resources

I. INTRODUCTION

The Withla coochee Regional  Planning Council (WRPC) derives its  name from the Withlacoochee River

which transverses through each of the mem ber counties; Citrus,  Hernan do, Levy, M arion, and S umter.

The Withlacoochee Region is hom e to some of the largest remaining tracts of quality habitat

representative of natural Florida and contains first magnitude springs, caves, and other geological

features that are unique to the world.

These  features also result in the Region supporting significant wildlife and plant populations, many of

which are endemic to Florida.  The broad expanse of coastal estuaries, hardw ood ha mm ocks, sand hill,

and scrub that exis t within the Region host viable populations of endangered and threatened species

making the region a valuable natural reservoir in light of our rapidly developing state.

The Region also serves as a primary recharge area for the Floridan Aquifer, the principal source of

drinking water for the residents of Central and South Florida.  The numerou s river and lake systems,

high permeab ility of the Brooksv ille and Lake Wales Ridges, and unique connectivity between the

limestone matrix of the Floridan  Aquifer and th e Region's other surface and groundwater resources

makes the Region a valuable asset to the future of Florida.

All of the above factors have played a prominent role in the quality of life of our residents and the

development and structure of our cu lture, economy , and population  demograp hics.  It is this premise

that supports th e need to  develop  the Strategic R egional Po licy Plan (SR PP).  It is only thro ugh

comprehensive  planning at the local, regional, and state level that adequa te preparation  can be m ade to

protect our current resources and quality of life against the adverse impacts of Florida's current rate of

growth by identifying the unique features of our natural resources, and assuring that each jurisdiction

takes steps to prevent their loss or degradation.  Thus, this chapter through its text will identify and

discuss the natural resources of the Region.  This foundation is then used to develop and support the

goals, policies,  and indicators b y which  local govern men ts can assure  that our R egions resou rces are

protected or utilized in a sustainable fashion.  Finally, the text and goals will be supported by a series

of maps that identifies natural resources of regional significance.

II. EXISTING PLANNING AND REGULATORY FRAMEWORK

A. Planning: Federal, State, Regional, Local

The SRPP is a planning document rather than a regulatory document. The SRPP does not

establish regulatory criteria for the Region.  It does establish, however, criteria by which local

government comprehensive plans and plan amendments will be evaluated.   Section

163.31 84(b),  F.S., provides that for a local government comprehensive plan or plan amendment

to be "in compliance" it must be consistent w ith Chap ter 163, F.S., the S tate Comp rehensive

Plan, the appropriate strategic regional policy plan, and Rule 9J-5, F.A.C. requires local

government comprehensive plan Intergovernmental Co ordination  Elem ents to iden tify all

regional and state  resources and facilities identified in the State Comprehensive Plan and the

applicable Strategic Region al Policy Plans.

Rule  9J-5, F.A .C., also requires that local governments identify regional and state resources

within  the local gov ernme nt's jurisdiction, the lo cal governm ent's area of con cern (defined in

Rule  9J-5 , F.A.C ., as adjacent local governments), and beyond the area of concerns based upon

the characteristics or the resources of facility, which could be reasonably e xpected to be

significantly  impacted by development activities within the local government's jurisdiction.
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Rule  27E-5.002, F.A.C., defines a natural resource of regional significance as "a natural

resource or system of interrelated natural resources that due to its function, size, rarity or

endan germen t, retains or provides benefit of regional significance to the natural or human

environm ent, regardless of ownership."  Significant impact is defined in the local government

comprehensive  plan Intergov ernme ntal Coordination Element to ensure that identified

resources and facilities a re protected  and/or m aintained  in accorda nce with  the provisions and

criteria of the State Comprehensive Plan and the Strategic Regional Policy Plan.

III. TRENDS AND CONDITIONS

A. Historic

The abundance and diversity of the Region's natural resources has supported human habitation

from Florida's earliest history.  Significant prehistoric settlements have been documented

throughout the region.  These settlements utilized coastal, riverine, and upland resources as

needed and evidence now indicates that management through the use of fire was practiced in

some areas.

When  North America was first explored by European adventurers, the Withlacoochee Region

was amon g the first to be visited.  Over time, exploration was replaced by colonization and

again the abundant natural resources played a role in making the region an early and important

part of Florida's history.

Fishing, tim ber, minin g, agriculture and other natural resource based industries served as the

foundation of the Region's economic and cultural development, and this trend continues

through  today.  While the form and methodology of our natural resource harvest and utilization

has evolved th rough  the years, it is  still an indispu table fact tha t the Region 's success and  future

are depen dent on  mainta ining our en vironm ent in a hea lthy and p roductive m anner.

B. Present Trends

The direct utilization of natural resources in the form of comm ercial fishing, timber

harvest,  mineral resource extraction, and active agriculture still serve dominant roles

in the Region's economy.  However, secondary utilization of natural resources in the

form  of recreational fishing, ecotourism/tourism, and recreation have now become

significant compo nents of our R egion's econom y.  The areas resources have  also

served as an attractan t to new resid ents and this has accelerated the impact and loss

of our natura l areas as land s are conve rted from  natural systems to residential

subdivision, commercial, and industrial developments and their  supporting

infrastructure.

This  trend more tha n any other has p laced the Region 's natural resources at risk as

human  impacts increase  both directly and cumulatively.   As the Region's population

grows and demands for services such as roads, water, and wastewater increase, the

Region's natural ecosystems are being fractured and losing their ability to function and

maintain their biodiversity.

To counteract this loss ,  tools have been deve loped to protect and  in some case s,

restore our natu ral syst em s or sp ecific  com pon ents w ithin t hem .  In most cases, these

tools  are in the form of governmental action either in the form of regulations or

programs finan ced with pub lic dollars.

Regulations cover a  broad spectrum  of subjec ts and exist at d ifferent levels (fed eral,

state, regional, and  local).  They in clude direc t resource co ntrol regula tions such as
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hunting and fishin g regulations and water use permits as well as resource impact

regulations such as dredge a nd fill, and drainage m odifications.

Another level of regulation is the accomplishment of lawfully exercised (legislative)

police power by the local, regional, or state government.  Land use regula tion is

required to balance an individual's right to use his property with the overall  need to

mainta in the health, safety, welfare, and morals of the community.  The benefits of

good land use p lanning are th at both  individua l and the co mm unity  are ba lanced.  In

permitting processes (quasi-judicial), the protective measures come in the form of

mitigation, seeking to minimize destruction where development rights are vested.

Finally, regulations are  intended to protect or restore specific conditions or featu res.

These  include such far ranging rules as the Endan gered Spe cies Act, Cle an W ater Act,

Clean Air Act, and more specific, environmental regulations targeting defined

activities such  as wastew ater treatme nt, minin g, and solid w aste ma nagem ent.

A promising newer strategy is an incentivized form of individual  stewardship known

as "ecosystem managemen t."  This technique is being developed in Florida by the

Florida Department of Environmental Protection (DEP) and it allows specialized

agreements that com bine perm itting processes  with adv anced a nd enfo rceable

managem ent (stewardship) plans an d various less than fee-sim ple acquisitions.

In the category of programs, land acquisition and pu blic management exist at many

levels and in ma ny forms.  In broad  terms they can b e separated into categories.

Public  acquisition  or man ageme nt can be  designed to  protect and  mainta in lands in

their natural state limiting all human activities to only those which will have no

adverse impact.  Programs of this type include the National Wildlife Refuge System

and Florida State Preserve Program.

A second much larger category is public land acquisition or mana gemen t for mu lti

use.  These programs attempt to balance retention/protection of the natural system(s)

while  allowing su stainable  harvest, active/passive recreation and resource extraction

such as wellfields.   The National Forest system, State Park system, and State forests

all fit into this category.

A new inn ovative ap proach is th e usage of a greemen ts or purchase of development

rights to protect resources or natural systems while leaving the land in  private

ownership.  The Wildlife Management area program and the new Green Swamp

initiative utilize these approaches.

1. Current Status of Significant Natural Resources

a. Groun dwater R esources a nd Aq uifer Rec harge

(1) Floridan and Surficial

The top of the Floridan aquife r, which store s and transm its

underground wate r, is approximately at sea level throughout the

Region, placing it at or near the land surface in Levy, Citrus, much

of Hernando and Sumter, and the southwest corner of Marion

County.  Where the Floridan is not at the surface and relatively

imperm eable  rocks and clays act as confining beds, there is a

surficial aquifer of varying thickness, reaching more than 300 feet



IV-4 Adopted 08/05/97

in Marion Coun ty east of the Ocklawaha River.  Recharge, the

action of water percolating d own to  replenish th e aquifer, is

dependent upon the am ount of ra infall and th e geology  of the land

over the aquifer.  Much of the Withlacoochee Region is classified

as a high aq uifer recharge  area with  a recharge rate of greater than

ten inche s per year.

(2) Surfacewater and Groundwater Interconnections

 Surface and grou ndw aters o f the R egion  are clo sely lin ked.  The

Suwannee, Withlacoochee, and Ocklaw aha Rive rs originate

primarily from surface runoff but also receive water directly from

the surficial and Floridan aquifer through fissures and  springs.  The

coastal rivers and streams of Citrus and Hernando Counties

(Crystal,  Homosassa, Chassahowitzka, and W eeki Wachee) derive

their primary source in springs flow ing from  the Floridan  aquifer.

In Levy County, the flow of the Waccasassa River and Otter Creek

are influenced by both surface runoff and springs.  During droughts,

most  rivers and streams are sustained by base flow from ground

water.

(3) Swamps, Ponds, and Isolated Wetlands

Florida is a recipient of a considerable amount of precipitation

annually.  Most o f this rainfall perc olates into the subsoils and

ultimately  the aquifers in high recharge areas or flows into existing

surface waters.  Ho wever,  the undula ting contou r of Florida an d its

diversity  of soils, creates opportu nities whe re large rain even ts will

overwh elm  the so ils abil ity to p ercol ate.  During these events, water

will sheetflow to depressional areas where it will remain stored

until  percolation  or evapo ration rem oves it.  These receipt sites have

adapted to this seasonal wet period in the form of swamp s, ponds,

and iso la ted  wetlands.  Both the drainage area and frequency of

large rain events play a role in the size and form of these areas and

wildlife within the  region has evolved to utilize these sites for

reproduction and forage.

(4) Sinkholes/ Karst Topography

The predom inant geolo gy of the region  is termed karst.  Karst has

been described as "A terrain generally u nderlain b y limesto ne, in

which the topogra phy is chie fly forme d by th e dissolving of rock,

and which is c omm only cha racterized by  karren, closed

depressions,  subte rranean drainage, and caves." (Monroe 1970)

The underlying rock of the Re gion's land is  soluble limestone, and

sinkholes are formed by the solution of near-surface limestone or

by the collapse of near-surface materials into underlying solution

cavities.  Sinkholes a re a part of the ero sion proc ess analogo us to

valleys that are carved  by rivers in areas u nderlain b y insolub le

rocks.  Four major types of sinkholes are common to the Region:

limestone-solution, limestone-collapse, cover-subsidence, and

cover-collapse.  The first two  occur in are as where  limeston e is bare

or is thinly cove red.  The second two occur where there is a thick

cover (30-200 feet) of material over limestone.

Sinkholes are pote ntial sources of contamination to existing

supplies of water because  of surface inflow into  the sinkholes.   The
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potential for pollution  of the Up per Floridan  aquifer thro ugh

sinkholes or internally drained areas caused by sinkhole has been

documented. (Sinclair et al. 1985, 1-2)

(5) Conservation of Aquifer Recharge Areas

The conservatio n of aqu ifer recharge  areas, especia lly high aquifer

recharge  areas, is essential to guarantee a water supply o f acceptab le

quality  for the Region. While not all of the high  aquifer rech arge

areas in the Regio n can be reserved from development, some

development controls are prudent in key water recharge areas.

Water mana gemen t district regulations re quire that post-

development runoff volumes equal a site's pre-development runoff

volumes,  so that, from a water quantity perspective, aquifer

recharge rates a re not significan tly reduced  by develo pme nt.

Much  of the high recharge area in the Withlacoochee Region  e xists

because  of highly pe rmeab le soils,  thus there is a  greater possibility

that contaminants, such as those from stormwater runoff, may not

be absorbed before entering the aquifer. In addition, some of the

aquifer 's geologic formation s transmit water faster than oth ers,

meaning some  groundw ater resources  are mo re vulnerab le to

cont am inatio n.  

Recha rge occurs thro ughout th e Region , except a long the

Ocklawaha River and around Lake George on the eastern border of

Marion County.  The existence or permeability of confining beds is

one facto r in rec harge  pote ntial.  A nother is the poten tiometric

surface, defined a s the level to w hich wa ter will rise in  tightly cased

wells  that p enetr ate an  aqui fer.  For recharge of the Floridan to be

possible, its potentiometric surface must be below the land surface,

and belo w the  botto m o f any  surfic ial aq uifers .  If the

potentiom etric surface is higher than the grou nd elevatio n, a well

drilled into the Floridan at that point will be artesian.

Areas with high rates of recharge often have well-drained soils of

the types favo red for dev elopm ent.  Increased intensity of land u se

can reduce both the quantity and quality of water available for

recharge.  Runoff  from paved and other impervious surfaces

reduces the amount of rainfall seeping into the ground.  This runoff

often carries an increased pollutant loa d and need s special treatment

where there is inadeq uate filtration by highly perm eable soils.

(6) Wellfield Protection

Land above p ortions of the aquifer from which public wells draw

their water need special protection, and futu re wellfields need to be

identified and land use controls institute d before in com patible

activities nearby make them unusable.  In addition to zoning and

subdivision controls, prote ction pro grams for recharge areas and

wellfields ca n include  fee simp le purchase, purchase of restrictive

covena nts and easements, regulation of specific pollution sources

such as waste disposal and  hazardous m aterials, and design and

management practices such as leakproof sewer lines and improved

street sweep ing.
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(7) Saltwater Intrusion

Fresh water is defined as containing less than 1000 milligrams of

dissolved solids per liter.  Throughout much of the region, dissolved

solids concentrations are less than  250 m illigrams per liter.  In most

places where that level is exceeded, the predo minan t constituen ts

are calcium and magnesium bicarbo nate, causing water hardn ess.

How ever, along the co ast the predo minan t constituen ts are sodium

and chlo ride.  The w edge of salt w ater at the coa st may b e the full

thickness of the aquifer, declining inland to zero in the eastern  parts

of Levy, Citrus and Hernando where the full depth of the aquife r is

fresh.  There is also a wedge of salt water along the eastern

bound ary of the Ocala National Forest in Marion County, resulting

from deposits made  during geolo gical periods w hen oce an levels

were high er.

The relation betw een fresh w ater and salt wate r in an aquifer is a

delicate  balan ce.  A relatively high  potentiom etric surface of fresh

water will keep salt water from moving inland from the coast or

upwa rd from th e deep sa line geologic fo rmation s.  Saltwater

intrusion into formerly freshw ater zones o f the  aquifer gen erally

caused by one or more of the following:  pumping of wells near the

coast, pumping from overly deep wells, poor well construction,

uncontrolled flowing w ells, wells with corroded casings, or

drainage  from canals along the coas t.  Coastal areas in particular

should  practice w ater conserv ation, to m inimize  future con flicts

with  inland communities arising from overpumping of inland

aqui fers th at serv e coa stal w ater us ers.  

(8) Potable  Water S upply

The primary source of the Region's water supply is groundwater

withdrawn by private wells and public and private water systems

from the Floridan Aquifer.  Water withdrawal estimates for 1990

indicated that the Re gion withd rew 73.1 3 milli on gallons per day

(mgd) of groundw ater and 1,461.54 m gd of surface water, alm ost

all of which was saltwater drawn from the Gulf o f Mexic o used to

cool the Florida Power Corporation electric generating station near

Crystal Riv er (Florida Statistic al Abstract, 19 93).

From time to  time, jurisdictions to the south (principally, the Tampa

Bay area) have looked to the W ithlacoochee R egion's water as a

source of supply. While the Withlacoochee R egion does not have

any major problem meeting its own current water needs, the Region

could  experience ecological and economic problem s if extensive

pumping were  to draw down the aquifer and/or surface water bodies

such as Lake Rousseau, the Withlacoochee River, the Suwannee

River,  or the Region's coastal spring-fed rivers.  Withdrawals of

freshwater from th e rivers could increase salinity levels in receiving

estuaries and damage delicate coastal habitats.  Transfers of ground-

and/or surface-water outside the Region would constitute a

c o m plete withdraw al of water fro m the R egion's water cy cle and

could  result in long term or even permanent disruptions of natural

systems.
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The 1990 Census found that just over half of the homes in the

Region obtained potable water from a p ublic  or community water

system while slightly fe wer than  half got their  water from individual

wells  (Table 2-82).   Hernando County, the most urbanized in the

Region, was the only county in the Region where the majority of

the homes were served by central water systems in 1990 (78% ).

Individual wells provided water to the majority of homes in Levy

Coun ty (65%), Sumter County (60%), Citrus County (54% ) and

Marion County (51%).  The trend from 1970 to 19 90 was  toward

increased utilization of central potable water systems.  Central

water service was available in  most cities and towns in the Region

and in the new er planne d unit developments in rural areas.

Agricultural,  industrial, and  other users are  summ arized in  Table 4-

1.  In addition  to fresh water use, close to 1.5 billion gallons per day

of salt wate r was withdrawn for cooling by the Florida Power

Corpo ration Crysta l River Po wer Plan t.

(9) Groun dwater Q uality

The land areas c ontributing runoff to a particular watercourse

constitute  its "watershed."  Land use throughout the watershed can

affect the quality of surface water, and in cases where runoff f lows

into sinkholes, drainage wells, or a surficial aquifer, groundwater

can a lso be  imp acted  negat ively. 

Water quality is primarily affected by a storm's first flush of the

pollutants  accumulated in the watershed.  Storage of the first

half-inch of runoff minimizes the potential impact on surface water

bodies.  Howe ver, in areas wh ere the Floridan aquifer is unconfined

and near the lan d surface, po llutants m ay still not be filte red out

before  reaching drinking water.  Vegetated swale systems can be

constructed that will reduce the volume of runoff and improve

water quality.  Retention basins can be lined with clay and

treatment can be p rovided b y installing a  drain system  covered w ith

filtration sand.  Funding for the construction and improvement of

stormwater facilities can be funded through the establishment of a

stormwater utility.

In the past, drainage wells were constructed for the purpose of

disposing of stormwater underground.  In the Withlacoochee

Region there have  been as m any as sixty su ch wells, m ostly in

Marion Coun ty.  Naturally occurring sinkholes also provide a

condu it for runoff to  flow into underlying aquifers.  Existing ones

should  have vegetative buffers left in place, or planted where

necessary  to provide treatment of pollutants.  The formation of new

sinkholes is a threat to ground wa ter because  new sinkholes can be

triggered to open by the weight of full retention basins, causing

their contents o f concen trated pollu tants to  be drained into the

aquifer.  Several tech niques are  available to id entify areas p rone to

sinkholes. Shallow er pond s that distribute  their weight over a larger

area are less likely to collapse.

The uncon fined Flo ridan aqu ifer that occu rs in the Regio n is

extreme ly susceptib le to infiltration of pollutants.  Contamination

can occur as a result of approved activities such as the widespread

use of pe sticid es an d her bicid es, intentional d ump ing of toxic

wastes, and accidental spills and leaks.  Known and suspected
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sources of contam ination inc lude pu blic and p rivate landfill s,

industrial sites, and former packing facilities where agricultural

pesticides were abandoned.  Leaking underground storage tanks

have polluted several private wells and at least one municipal

wellfield.

a) Hazard ous W aste

Hazardous waste is defined by Florida Statue 403.703 as

a "solid waste, or combination of solid wastes, which,

because  of its quantity, concentration, or physical,

chem ical, or infectious characteristics may cause, or

significantly  contribute to an increase in mortality or an

increase in serious irreversible or incapacita ting reversible

illness or may pose a substantial present or potential

hazard  to human health or the environment when

improp erly transported, disposed of, stored, treated, or

otherwise  managed.  The term does not include human

remains that are disposed of by persons licensed under

chapter 470."   There are specific wastes or categories of

waste  that ma y exhibit o ne or m ore of the characteristics

of a hazardous waste but are not legally defined as a

hazardous waste, including ra dioactive w astes, sewage

effluent,  and household chemicals.  Hazardous wa ste

cannot be legally disposed of by land disposal methods

(landfill).  Special processing is req uired to  neutralize the

hazardous quali ty of the waste which if untreated and

disposed of by land could p otentially co ntamin ate soil, air,

and wa ter.

In 1976, Congress enacted the Resource Conservation and

Recov ery Act (RCRA) to protect the environment and the

public  health from the mismanagement of hazardous

wastes.  Alth ough large  quantity gen erators (LQGs) w ere

primarily  fully regulated at that time, small quantity

generators  (SQGs) became regulated when RCRA was

amended  in 1986.  LQGs generate more than 2200 lbs. per

mon th of hazardous waste;  SQGs generate more than 220

lbs. but less than 2200 lbs. per month of hazardous waste;

and condition ally-exem pt small q uantity gene rators

(CESQG s) generate no more than 220 lbs. per month of

haza rdou s was te.  

SQGs and CE SQGs m ust manifest (track) their wastes,

hire approved transporters, and participate in varying

levels of plann ing and rep orting to regula tory agencies.

All five of the region's countie s have ha zardous w aste

collection centers which wil l accept CESQG wastes for a

reduced fee.

Hazardous Waste  Man agement P roblems.   Many SQGs

mism anage  their wastes by illegally disposing them in

sanitary  landfills.  These wastes can accumulate creating

the potential to tran sform  the landfill into  an uncontrolled

site.  The problem s associated  with haz ardous w aste

mismanagement can be separated into the following

categories:
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! Past Mismanagement:  Hazardous w aste

management practices that have resulted in areas

where  hazardous wastes have been deposited and

present the potenti al for significant environmental

and human  health co ncern.  Th ese areas are

frequen tly called uncontrolled sites or abandoned

dump s.

! On-going Mism anageme nt:  Hazardous w aste

m anagement practices that c an result  in

contam inated soil , air, and  water.

Cleanup and site restoration of u ncontro lled sites due  to

past mismanagement is costly.  Prevention of the

establishm ent of new uncontrolled sites  can save

substantial amoun ts of mone y and avoid the a dverse

environmental and health effects resulting from such

misma nagemen t practices.

Effective solutions to the pro blems o f hazardo us waste

mismanagement include imp roved public aw areness of

proper hazardo us waste  disposal and low er disposal costs.

County  and Regional H azardous W aste Assessments.

Part  IV of Florida Statute 403, Resource Recovery and

Management mand ates each c ounty  government, or in lieu

of the coun ty and if agree able, a regiona l planning c ouncil,

conduct a hazardo us waste m anagem ent assessm ent.

These  assessm ents are coo rdinated by the regional

planning councils w ith technica l assistance provided by

the Florida Department of Environmental Protection

(DEP ).

Using guidelines established by the DEP, the regional

planning councils o r county governm ents are directe d to

identify within  each coun ty:  all hazardo us waste

generators, the types and quantities of waste generated,

hazardous waste man agement prac tices, facility needs,

abandoned dump sites, and operating procedures at

sanitary  landfills.  Also, each county must designate areas

where  one or more  hazardous waste storage facilities may

be located.  The regional plan ning councils a re also

required to select one or more sites for regional hazardous

waste storage  or treatme nt .

Florida Statues Section 403.7234 also establishes an SQG

notification program to be administered by county

governmen ts.  SQGs id entified in  the County Government

Hazardous Waste Ass essm ent are to be  notified of  their

legal responsibilities to manage  hazardous w astes and

given a list of available waste managemen t alternatives.

The small  quantity generators m ust disclose to the cou nty

government the types and quantities of waste generated

and present manage m ent practices.  The lawalso

establishes penalties fo r non-com pliance w ith this

requirem ent.



IV-10 Adopted 08/05/97

County and Regional H azardous W aste Facility Site

Selection.  The law also requires the designation of areas

or sites for two types of hazardous waste management

facilities -- storage and trea tment facilities.  It is the

responsib ility of each c ounty to  designate areas within the

county  in which a storage facilit y cou ld be  sited.  A

storage facility is a wareho use-type o peration w here

containerized wastes are held for short periods of time,

usually  less than 90 days.  The  main p urpose o f the storage

or transfer facility is  to consolidate smaller shipments of

wastes from individual generators so that economical

truckload reshipments can be made  to permitted facilities

where wastes are treated, recycled, or disposed.

Each regional planning council  is responsible for

designating one or m ore sites in  the region w here regional

hazardous waste storage  or treatme nt facilit ies could be

located.  A treatment facility processes hazardous wastes

to reduce the volume, render wastes non-hazardous, or

stabilize waste for sa fe man ageme nt.  Wastes a re removed

from storage con tainers and  physically o r chem ically

altered.

State permits are  required for the construction, operation,

and closure of hazardous waste storage facilities.  The

standards require a primary containment device designed

to prevent leakage and overflow as long as the wastes

remain  in the  storag e faci lities.  An insp ection pro gram is

required to mon itor deterioration  in the prim ary

containment system so  that it can be repaired or replaced

before  any haza rdous w aste is released in the environm ent;

or, failing that, to detect leaks before they become majo r

or result in significant contamination of soil, groundw ater,

and surface w ater.  Finally, where the primary containment

devices are easily dam aged or insp ection is difficult,

second ary containm ent devices are required for the various

types of storage facilities.

The predom inant con cern regardin g the designation of

areas or sites for any hazardo us waste m anagem ent facility

is public safety.  Areas or sites should there fore be

designated so that the p ublic safety  is maintained.  The

county sto rage/transfer facility  is essentially a warehouse

operation.  It operates in a way that is similar to the

warehousing componen t of most  industrial plants.  Furth er,

the wastes that it stores are similar in terms of hazardous

characteristics to  the raw m aterials stored in an industrial

plant.

The regional treatment facility operation is more complex

than the opera tion of the storage facility.  Therefore, the

designation of an appropriate area or site for a treatment

facility is more co mplica ted than fo r a site or area for a

storage/transfer facility.  The pro cessing or treating of

hazardous wastes may, depending upon the type of  waste

and treatment process, result in greater environmental and
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public  health risks than the storage of hazardous waste.  It

is important to designate sites for treatment facilities that

are in areas that are typically removed from hum an activity

and are not environmentally sensitive.  The site selection

process for the regional planning council was  completed

as part of the regio nal assessm ent and p lan in  1987.  Since

the initial designation of the Ma rtel site in Ma rion Co unty

it has been established that existing groundwater

contamination would prevent construction at that site.  The

Withlacoochee Regional Planning Council has expressed

a desire to repeat the site selection process in the near

future.

It should b e recognize d that the final approval or

permitting of any hazardo us waste m anagem ent facility is

dependent upon a site-specific evaluation by DEP.  The

granting of a construction permit by the DEP means that

the propose d facility m eets all state regulations concerning

the placem ent, construction, and proposed operation of the

facility.

The county sto rage/transfer facility sites in the

Withlacoochee region have been designated.  The Martel

site in Marion County has been designated as the regional

treatment facility site.  It should be noted that site

designation does no t necessarily m ean that a fa cility will

be constructed.  Facility construction will be dependent

upon the d emand  for these facilities.

Amnesty Days.  Initially the law established a program

known as "Amnesty Days."  D EP contracted with the

private  sector to collect hazardo us waste o n a one-tim e

basis from homeo wners, farmers, schoo ls, state agencies,

and other one-time SQGs.  There was no charge to the

generators  for this one-time service.  The program was

intended to raise public awareness of the need for proper

management of hazardous waste as well as to reduce the

hazardous waste accumulating throughout the St ate.  The

Act scheduled six "Amnesty Days" between May 1, 1984

and Decem ber 31, 19 86.  Collec tion poin ts were

established throughout the State.

"Am nesty  Days" ha ve been  continue d to be he ld within  the

Withlacoochee region since 1986.  Based on the success of

this program  in the regio n counties have continued the

program and have established regular collection days on a

semi-annu al and/or daily basis.

Hazardous Waste C ollection Cente rs.  To meet  the need

for m anaging small quantities of hazardous waste, the

Florida Legislature  established a grant program  to initiate

the operation  of local or regional hazardo us waste

collection cente rs.  This program is known as an expanded

local hazardous waste management program.

Local collection centers can provide local governme nts a

method for collecting a nd tem porarily storin g small
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quantities of hazard ous wa ste from h ouseho lds and sm all

businesses.   A local govern men t or contracted  private

concern  could be responsible for collecting the waste and

assuring delivery to a permitted recycling, storage,

disposal or treatment facility.

The maxim um gran t amou nt for any lo cal government

participating in the development of a local or a regional

collection center is $50,000.  Within th e region, Citrus,

Hernando and M arion Coun ties have received these grants.

Levy County and Marion County received a cooperative

collection center arrangement grant in 1992 when Levy

Coun ty was assisted b y M arion County to hold a

househ old hazardous waste collection.  Presently, Marion

County  has a contract with Sumter County for collection

and disposal of small quantity hazardous waste, and Levy

County has established its own program.

Two or more counties can establish a regional collection

center.   Each county would be eligible for $50,000 when

applying for the grant. B y collectively e stablishing a

permitted regional center, the overall cost of operation

may be reduced. More hazardous waste would be collected

at one regional location which, in turn, would provide a

market for transporter services.  In addition, the host

county  would  be eligible for a  3% tax on the gross annual

receipts of the facility.

There could be three components to a regional collection

network.  A hou sehold h azardou s waste co llection cen ter,

operated by local government for private home owners use

only; a local collection center, operated by a hazardous

waste  transporter under contract; and a regional collection

center which w ould  be a perm itted storage  facility.  Waste

from the regional center would be shipped to a

multipu rpose facility fo r final treatm ent and d isposal.

Regulation of Industries Which Generate Hazardous

Waste .  Local governm ents ma y enact ordinances for

industries which generate hazardous wastes, in ad dition to

conducting periodic hazardous waste assessments.  Such

ordinances may be designed to reduce the occurrence of

leaks or spills and req uire contin gency m easures in the

event such  leaks or spills sho uld occu r.

Such ordinances might include:  incorporating a statement

of use or non-use of hazardous materials or generation of

hazardous wastes as part of the building perm it process;

the provision of adequate  pretreatment facilities for

hazardous waste; the developm ent of spill response plans;

and docum entation o f contractin g with  a hazardous waste

disposal service or provision of in-house disposal, which

meets with the requirements of the DEP.

Strategies for Hazardous Waste Reduction.  There are

three primary strategies for hazardous waste reduction



IV-13 Adopted 08/05/97

which, in turn, can reduce the  dema nd for ha zardous w aste

storage and treatmen t facilities.

First, there ma y be efforts to  reduce th e volume of

hazardous waste being produced; these efforts should be

encouraged.  This can be accomplished by seeking

substi tute materials that are less detrimental to the

envir onm ent.  

Second, enhanc ed waste  recycling and  waste exc hange

programs may be instituted.  The recycling of used oils, for

example, benefits everyone by keeping the contaminant

out of the land, conserving a limited energy resource, and

producing economical gains from an oth erwise useless

produc t.  Greater attention ma y  also be given to w aste

exchan ge programs suc h as the So uthern W aste

Informational Exchange, so  that mo re waste  is transferedrs

to becom e an inpu t material o f anoth er m anufacturing

process .

Third, the establishment of a network of local collection

centers and regional treatment sites would serve to

elimina te the  excess  demand for hazard ous waste facilities.

This network must adequately serve generators by

providing a depen dable  service at an affordable price and

be an environm entally-sound operation.  Through the

hazardous waste man agement assessm ents, Househ old

Hazardous Waste Collection programs, and Collection

Center Grant pro gram, the State is encouraging the

formation of such a network.

(10) Wastewater

Septic  tanks are the predominant method of wastewater

treatment/disposal due to the rural development patterns of the

Region.  According to the 1990 Census, 65.5% of the homes  in the

Region were sewered by individual septic tanks or cesspools.

Approxima tely one-third (33.5%) were serviced by a public or

com mun ity sewer system.  This com pares with  the state wh ere

73.8% of homes were sewered by public systems and only 25.6%

of hom es ha d ind ividu al sep tic tan ks.  Levy Cou nty had the highest

percentage  of homes sewered by septic tanks (79.8%); followed by

Sumter County (76.1%), Citrus County (71.2%), Marion Coun ty

(62 .9%) and Hernando C ounty (57.9%).  Conversely, Hernando

Coun ty had the highest percentage of homes served by central

sewer systems (41.6%) followed by Marion County (35.7%), Citrus

Coun ty (33.5%), Sumter County (22.5% ) and Levy County

(19.3%).  The trend from 1970 to 1990 was toward increased

utilization of central sewer systems.  According to the 1994 Florida

Statistical Abstract, 20.64 million gallons per day are treated by

domestic or industrial system within the region.

The quantity o f dom estic wastew ater that m ust be collected and

treated is enormous.  Approxima tely 100 gallo ns per cap ita are

generated daily.  In rural areas this waste is usually disposed of by

septic  tank-soil absorption system s.  Crucial factors for proper

septic  tank ope ration are pe rmeab ility and filtration ability of the
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soils, depth to the water table, an d suscep tibility to floodin g.  Where

pollutants  are not adequately eliminated by the soil, ground water

will be co ntam inate d.  W hen the drain field receives m ore liquid

than it can absorb, effluent breaks out on the ground surface and/or

backs up in plu mbin g fixtures.  Such  system fa ilures can po llute

ground water and degrade surface water.  Pro b le m s are

compounded  by improper installation, inadequate maintenance by

the hom eown er, subdivision s and m obile hom e parks platted  with

little regard for topography and drainage, and systems constructed

close to lakes, rivers and  streams.  Th ere has been observed

degradation of this type in  the Regio n in associa tion with

development along the Homosassa River, Lake W eir, Lake

Panaso ffkee, Suw annee R iver and W ithlacooc hee Rive r.

b. Surface Water Resources

The Region's surfa ce water reso urces are  contained in freshwa ter springs;

streams; rivers; canals; ponds; lakes; sinkholes; reservoirs; Gulf coastal

estuaries and the wetlands and floodplains associated with these surface

features; and, isolated freshwater wetlands.  The Region's groundwater

resources are contained within the aquifers which underlay the Region.

More  tha n fo urt een p erc en t of  the  Re gio n's  area is surface water (Table 2-1 ).

The Region is drained principally by four river basins: the Withlacoochee,

the Ocklawah a, the Suwann ee, and the W accasassa. The first  three are listed

among the twelve  major rive rs in Florida an d are con sidered im portant

sources of surface water in the Region.  The Region contains nine (9) of the

25 first-magnitu de sprin gs in Florida.  These springs are natural overflows

from underground reservoirs,  and have provided a setting for recreational

and touris t activi ty for m ore th an a c entu ry.  Rainbow Springs and Silver

Springs  are believed to discharge the greatest  volume of water of any spring

in the state while Silver Springs is considered to be one  of the largest sprin gs

in the United States.  The Region also contains over 800 lakes and streams

of varying sizes that provide the basis for and often the measurement o f

ecosystem healt h, while being valu able assets fo r recreational, tou rist,

domestic, and commercial uses.  Table 4-2 lists the  regionally significant

rivers, springs, and lakes of the Withlacoochee Region.

Compared to other areas in Florida, the surface water bodies of the

Withlacoochee Region have not suffered the degree of pollution and

exploitation that many other areas have  experienc ed.  Neverth eless, there are

numerous examples of negative impacts to the Region's water resources that

have been observed:

! Lake levels have bee n lower th an average  for the

past ten years,  attributable to reduced rainfall and

increased pumping of groundwater.  Control

structures on some lakes to reduce the

fluctuations in water levels have had unintended

nega tive co nseq uenc es on  wate r qua lity.  

! Nutrient loading, from agriculture and urban

runoff, into lakes and rivers  has increase d the rate

of eutro phic ation .  Eutroph ic systems  encoura ge

the growth of algae and o ther aqua tic plants that

can reduce the attractiveness of the water body

for recreational uses while favoring fish

populations which a re capable  of surviving under
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the changed con ditions.  Water b odies wh ere this

is occurring inc lude the W ithlacooc hee Rive r,

Lake Weir, Little Lake Weir, Lake Kerr, Lake

Panasoffkee, and Tsala Apopka Chain.

! Pollution of surface waters and aquifers from

agricultural and urban runoff has rendered

groundwater in some areas unfit to drink.  For

example, Marion County has delineated 21 areas

where  groundw ater is contaminated to the degree

that the surficial aquifer must be bypassed for

dome stic wells.

! Invasive exotics, both p lants and a nimals, are

competing against native p lants and a nim als in

m any water bodies.  Hydrilla and water

hyacinths,  exotic water weeds, have clogged

nume rous lakes and rive rs, and are sprea ding in

many areas.

! Dams and we ir s on  some rivers have curtailed the

natural movement of fish and other aqua tic

animals.   For instanc e, the  Rodma n Dam  has all

but eliminated the once abundant mullet in Silver

Springs.  Reduced freshwater f low to estuarine

systems, as observed in the Weeki  Wach ee River,

is a serious threat to the important estuarine

spawning grounds that are the basis for much of

the Gulf's sealife.

! Septic  tanks in floo dplains alo ng the coast and

along som e rivers have contaminated adjacent

waters  with nutrien ts and bac teria.  Waters off

Citrus County  have shown increased levels of

bacteria  which could be an impedime nt to

development of a shellfish aquaculture industry.

Ninety-nine percent of  the septic ta nks in the

Town of Suwannee were discovered to be

polluting the  nearby river.

The opportunity exists to correct and lessen these problems if local

governm ents and individuals work to reverse various forms of pollution,

nutrification, and over-exploitation.  These corrections may take the form of

regulations, best management practices, and educational campaign s.

Through  these types of cooperative e fforts the pro tection of a quatic

ecosystems may be achieved.

(1) Floodplains

Protection of surface water systems requires prese rving the ability

of floodplains to fulfill their natural functions of water storage and

conveyance, water quality enhancement, and wild life habitat.  It

also involves maintaining the natural patterns of runoff from m ore

upland parts of the watershed.  In the abse nce of d evelopm ent,

runoff and flooding are normal occurrences that cause few

problems.   Vegetation protects the soil from erosion with a covering

of leaves, plant material, and a network of roots so that flowing
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water is slowed, filtered, and a bsorb ed.  Downstream areas depend

on uprive r vegetation an d soils  to reduce the volume and im prove

the q uality  of run off th ey rec eive. 

When  wetland and floodplain functions are damaged by filling, or

groundwater is withdrawn be low levels necess ary to sustain the

wetlands,  or impe rvious surfac es replace u pland vegetation,

stormwater runoff peaks faster and at higher levels, reducing the

opportu nity for filtration.  Buildings and fill that are placed in the

floodpla in diminish the volume available for storage and

conveyance of floodwaters, increasing flood height and velocity.

The increased ve locity and v olum e of wate r occurring from  both

floodpla in encroach men t and up land alte rations in surface water

flows erode banks, scour stream bottoms and dislodge bottom

dwelling organisms.  Flood peaks may be doubled, but because

ground water has not been adequately recharged, streams ma y cease

to flow during dry periods,  and downstream systems that depend on

a flow of fresh water may be disrupted.

Many floodpla in protection regulations indirectly encourage the

placement of fill to elevate structures above flood levels.  The

placement of fill can alter o r redirect f lood and  stormw aters

resulting in lateral expansion of the floodplain or increases in flood

levels.

Structural controls suc h as dam s, weirs, levees, and  channe ls

further al ter  surface water f lows by storing and redirecting f low.

This  can result in increased flooding somewhere else and in the

destruction of floodplain values and fun ctions, includ ing harm  to

aquatic  ecosystems th at depend on periodic fluctuations in water

level.

Non-structural floodplain management minimizes interference with

the beneficial functions of floodplains.  Guidelines include

preventing fill and other obstructions to the flow of su rface wate rs

on these lands, retaining the natural vegetation, restricting buildin gs

and roads from the most frequently flooded areas, and requiring the

bottom floor of structures in less frequently flooded areas to be

above the ex pecte d floo d leve l.  The National Floodplain Insurance

Program requires elevation of the lowest floor to be at or above the

level of the 100-year flood, the flood with a one perc ent proba bility

of be ing eq ualle d or ex ceed ed in  a given  year.  

Because  riverine systems cross jurisdictional bou ndaries,

coordin ation is needed among local governments and other agencies

to develop floodplain  mana gemen t plans.  The se plans sh ould

recognize and prote ct floodp lains and w etlands as n atural

stormwater management areas, and direct the location and design

of develop men t to take adva ntage of the  natura l drainage system.

Management plans developed by water management districts for

water bodies u nder th e Surface W ater Impro veme nt Act (SW IM)

present strategies for restoratio n or cons ervation of  water qu ality

that should be ad dressed in plans, ordinan ces and regulations of

other governmental units.  The management plan for St. Martins

Marsh  Aquatic Preserve, which contains parts of three rivers (Salt,

St. Martins, an d Hom osassa) in Citrus County, describes the
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interface between the objectives for the Preserve and the programs

and activities of other agencies.

(2) Freshwater Wetlands

Wetlands are areas inun dated or sa turated by surface or

groundwater at a frequency and duration sufficient to su pport

vegetation typically adapted for life in saturated soil conditions, and

include swamp s, marshes, bogs and sim ilar areas.  Wetlands are an

important source of wildlife habitat and are an integral component

of natural surfa ce water d rainage and  filtration system s.

"Contiguou s" wetlands are those associated with waters of the State,

riverain, and coastal areas. "Isolated" wetlands are depressional

areas in locations predom inately classified as uplands.

Fundamental to the protec tion of na tural system s is the maintenance

and restoration of w etlands. W etlands ad jacent to su rface wate rs

provide a purifying buffer, stabilize the shoreline, reduce erosion,

and serve as habitat for many species. Isolated wetlands are also a

part of the hyd rologic regime and perform water storage and

purification function s and pro vide significan t habitat bo th

individually and cumulatively.

The population of some birds that are dependent on wetland

commun ities has been greatly reduc ed due to  drainage, dred ging,

and filling. Repeated nesting failures h ave been caused by

inadequ ate food su pply and  nest preda tion, both o f which  result

from chan ges in th e wa ter regim e.  A reduction in the period of time

an area is inundated shortens the time available to fish, and an

increase in the water level can cause the birds' food supply to be too

dispersed.  Where marsh es are destroyed, the birds have fewer

nesting and feeding sites and may have less food in the remaining

mars hes. The endangered woo d stork is particularly affected by a

reduction in the total quantity of fish  since their feeding technique

requires greater concentrations of fish than are needed by other

waders.   Maintaining small, isolated wetlands that provide

fluctuating w ater levels is essen tial to their survival.

M any animals require more than one type of habitat for food

supply, cover, and/or reproduction. During the breeding season,

gopher frogs travel from  their hom es in gopher tortoise burrows  in

the sandy uplands to congregate in cypress heads and other

ephem eral pond s. Many  terrestrial mam mals  forage in  the aqua tic

food chain, and black bears, which must have access to different

vegetative comm unities, range widely through w etland areas.

In addi tion to  type a nd va riety o f vege tation , habitat size and

isolation are critical.  Bears, pa nthers, and   bobcats re quire large

territories in order to prevent inbreeding.   Connecting isolated

habitat islands via  forested corridors pro motes ge netic interch ange

and maintains the fu ll array of plant and anim al species in all the

fragments.   Riverain corridors are rich in species number and

diversity, and function as intercon nected wildlife thorou ghfares.

The Florida G ame a nd Fre shwater Commission publication

"Closing the Gap s In Florida's W ildlife Hab itat Conservation

System" identifies approximately 404,339 acres of w etlands w ithin
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the Withlac ooche e Region .  These w etlands are  listed by Coun ty in

Table 4-3.

a) Ecological Freshwater Wetland Commu nities

Freshwater Marsh  - Freshwater marshes are associated

with  low areas occurring o n poorly d rained soils w here

shallow freshwater remains for much, if not all , of the

year.  These marshes are also found along the shores of

many rivers and lak es.  The pred omin ant plant gro wth

consists  of cattails (Typha), pickeral weed (Ponted eria),

duck potato (Sagittaria ), maiden cane (Panicum), and

willows (Salix) though diverse  number of o ther grasses,

herbs, shrubs, and trees also occur.  Much like their estuary

counterparts, these  marshe s regularly receive rain carried

nutrients  and provide an important feeding ground and

nursery for man y aquatic life forms.

Freshwater marshes are highly  vulnerable to development

oriented disturbance both by direct means (draining or

chann elling) and indirect (alteration to drainage patters or

diversion of water sources.)  Besides their importance as

a nursery for commercial and recreationally important fish

and wildlife, freshwater marshes can play an important

role as a safety valve for storm sw ollen rivers or lakes.

Cypress Swamps and Domes  - The cyp ress tree

(Taxodium) often colonizes low, poorly drained areas

within  many upland habi tats.  Cypress sw amp s com mon ly

line slow moving rivers and creeks, and are interspersed

with  any other water hardy hardwoods including

blackgum, sweetbay, sweetgum, and red maple.  Cy press

domes  are typically m uch sm aller with the tre es tightly

spaced and cov ered wit h Spanish moss and other

epiphytes.   These  domes are often dry during much of the

year and support various ferns, shrubs, and grasses.  Since

the dom es are often th e only  open water source fo r their

surrounding upland habitat, they become an important

gathering point for many amphibians, reptiles, and birds

for both water, food , and breeding purpo ses.

Cypress  domes are vulnerable to  the same damage as

freshwater mar shes.  Cypress dom es, beside being critical

to the survival of many animals and plants, are important

recharge  areas for the Floridan aquifer and if p roperly

managed, can be an important source of renewable timber

and other wo od by-produ cts.

Shrub Swamps -  Th is  swamp community is dominated by

dense  low growing trees and  shrubs.  Shrub swamps often

occur when e nvironm ental chan ge such as drought, fire, or

siltation have altered the site creating an opportunity for

early successional species to colonize or expand.

Common  plant species in these areas include willows, wax

myrtles, buttonbush , maples, and bay s.
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Shrub swamps are often fire-main tained an d expan d into

lake or pond  beds w hen wa ter levels drop  due to dro ught

or site alternation.

Hardwood Swamps - Located on river flood plains,  these

swamps are dominated by gum, tupelo (Nyssa), and

sweetbay (Magno lia virginiana) often interm ixed with

cypress (Taxodium), redbay (Persea), and red maples

(Acer).  The understo ry is typically dense and populated by

smaller trees and shrubs tolerant of poorly drained s oils

and seasonal flo oding.   The ove rstory provides important

nesting sites for bald eagles (T), ospreys, and herons, and

the understory is utilized by m any amp hibians, reptiles,

and other wildlife.  This habitat was also utilized at one

time  by the very rare Florida  panther (E ) and pote ntially

extinct Ivory B illed woo dpecke r (E).

River swamps provide im portant filtering of storm water

and flood waters and can be an important source of

renewable timber and w ood by -products if p roperly

managed.

b) Estuaries

Estuaries are found w here fresh water meets and mixes

with salty ocean water.  The numerous high vo lume

springs discharge millions of gallo ns of fresh w ater into

coastal rivers and str ea m s which slowly mixes with the

saltwater gulf.  This mixture supp orts one of the m ost

productive ecosystems in nature and the m any bays,

lagoons, inlets, and flats provide shelter, feeding grounds,

and nurseries for thou sands of species.

Estuaries are often considered "the cradle of the ocean"

because  of their productivity.  Over 70 pe rce nt o f Fl ori da 's

recreational and com mercially im portant fish, crustaceans,

and shellfish spe nd all or pa rt of their lives within

estuaries.  Salt marsh  estuaries are low  energy

environm ents, that is, there is no significant or constant

wave action.  The sifting of tides and fluctuations of

freshwater flow result in con stant chan ges in water depths,

salinities, and nutrient levels.  Differen t plants and  anima ls

exploit  the different conditions and variations resu lting in

a composite that teems with life.

While  much  of the variety lies  in plants, micro scopic

organisms , and plankton, the larger, more obvious life

forms also appear in bountiful numbers.  Coastal birds

feed throughout the estuaries and form rookeries on

coastal islands.  Schools of both fresh and salt water fish

abound within the estuarine creek and bays, and many

mam mals  including the rare manatee a nd sleek bottlenose

dolphin , routinely visit estua ries for food  and shelte r.

The thick vegetative cover of salt grasses, marsh plants,

and salt tolerant trees an d shrubs p rovides an effective

buffer during storms.  The plants disperse the wave and
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wind energy, and the thick root base prevents erosion.  In

fact, mangro ves help cre ate new land by catching mud and

sedime nts amo ng their  aerial roots providing new ground

for other plants.

c. Coastal Resources

The coast of the Withlacoochee Region forms the southern  section of th e Big

Bend, one of the few rela tively intact coa stal ecosystem s remain ing in

Florida, and dubbed Florida's Nature Coast by the state in 1992.  The

coastline begins at the mo uth of the Su wann ee River an d extend s southw ard

along Levy, Citrus a nd Hern ando C ounties.  H ome  to bald eagle s, black

bears, and m anatees, it  is also one of the Gulf's most biologically productive

marine fisheries.  While there are scattered small islands off the coast, the

long strings of barrier islands that protects Florida's Atlantic shores are

absent here. Rather, it is the vast shallow area created by the continental

shelf  that breaks th e velocity of  the wave s, providing the  low-ene rgy

environment necessary for salt marshes and mangrove swamps that comprise

the sh orelin e. 

Salt marshes form along low energy shorelines and the mouths of rivers and

estuaries  where sediment carried by rivers and streams can drop out of

suspension and carpet the bottom. As this sediment builds to  ne ar t he  wa ter 's

surface, salt tolerant grasses take hold and trap m ore suspended  particles,

which become compacted as mud. As the grasses spread, interconnected

creeks form which allow seawater to flood the inner reaches of the marsh.

This t idal action distributes nutrients to the plants and washes away the

minu te fragments resulting from their decay. Some of this detritus is eaten

directly by animals such as mollusks  that live in the marsh creek inlets.

Much  of it is carried to open water where bacteria, worms, and aquatic

insects  decompose it, freeing nutrients needed by plankton.  Many of

Flo rid a's  marine  fisheries spec ies spend  the early part  of their lives protected

here, where the shallow water excludes larger fish.

(1) Ecological Coastal Communities of the Region

Mangroves  - The Withlacoochee Region is located at the northe rn

edge of Florida's coa stal m angrove forests and re regularly killed

back by winter freezes.  Therefore, mangroves alo ng our coast

typically  show a stunted growth pattern and are dominated by the

more  freeze resistant Black man groves (Avicennia geiminans)

though  the Red mangrove (Rhizop hoia m angle ) is also found.  The

ma ngr ov e's  prop and  aerial roots trap se dimen ts and nu trients from

tidal flows an d also prov ide a base f or algal and m ollusk growth.

This  protective environment is exploited by both marine and

freshwater aquatic life forms and is an important feeding ground for

many wading birds including Little Blue he rons, Snowy egrets and

Louisiana herons as well as brown pelicans and alligators.  The

mangrove  overstory  is also utilized b y man y bird spec ies as roosts

and roo keries for their yo ung.
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Salt Marsh  - Salt Marshes are found where freshwater rivers and

creeks gradually em pty into the G ulf resulting in shallow waters of

varying salinities and nutrient levels.  Due to the extensive riverine

system within the Region, these marshes are quite common along

our coast.

Flo rid a's  dominant salt marsh species include: black needlerush

(Juncus roemerianun), a grayish rush occurring along higher marsh

areas; saltmeadow cordgrass ( Spartina patens), growing in areas that

are periodically  inunda ted; smooth cordgrass (Spartina alterniflora )

found in the lowest areas that are frequently inundated; and

sawgrass (Cladium Jamaicen se) which is actually a freshwater plant

that sometimes grows along the upper edges of salt marshes.  Th ese

marshes are transected by numerous creeks, channels, and coastal

hammock  islands provid ing a diverse and fertile home for many

species.

Salt marshes function as a buffer between uplands and freshwater

or marine systems.  Urb an and a gricultural runo ff pose a th reat to

water quality bec ause they o ften carry fertilizer, pe sticides,

gasoline, oil, litter, chemicals, soil, and animal wastes from the land

into adjacent lakes , streams, and  estuaries.  W etlands cap ture

chem icals transported from upland drainage basins and prevent

them from entering aquatic systems.  Runoff is stored and

distributed to  the estuarine system, and helps to maintain the flow

of rivers during droughts.  Tidal water is also stored, reducing

fluctuations in salinity.

It should b e noted th at salt mars hes also provide an important

nursery  for  many  commercially important marine species and a

protective buffer against hurricane  induced storm  surges.

(2) Seagrass Beds

The shallow sh elf of the B ig Bend R egion of th e Gulf C oast is

extensively c olonized  by seagrasses.  Se agrass beds a re one of the

most  productive inshore marine habitats within the state.

Seagrasses modify current patterns and sediment rates and serve as

feeding, breeding, and nu rseries for many species.

Seagrasses are flowerin g plants  living underwater where water

clarity allows sunlight to p enetrate.  Seve n species o ccur within

Florida of which four predominate.  Within th e Region , turtle grass

(Thalassia testudinum) is the most com mon.  Tu rtle grass has a

deeper root structure which stabilizes the sea bottom against wave

action and erosion.  M anatee grass (Syrinodium filiforme) is also

com mon ly found and is recognized by its cylindrical leaves.

Widgion grass (Ruppia maritima) can be found in both fresh and

saltwater systems while S hoal grass (Halodule  wrightii ) occurs in

shallow zone s or is an early colonizer of disturbed  areas.

Seagrass beds are vu lnerable to  human  impac ts such as po llutants

or excess nutrients carried by runoff.  Seagrasses are also vulne rable

to boat propeller damage and the recent increase in popularity of

inshore  recreational fishing has resulted in the cutting of lanes and

pathways throu gh many o f the beds.
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(3) Protection of Coastal and Marine Resources

Dredge  and fill activities can drastically alter coastal ecosystems.

Dredging navigationa l channe ls and creatin g access can als can alter

circulation systems o f estuaries, dam age coastal marshes,  seagrass

beds, and fish and shellfish populations.  Improper disposal of

dredge  spoil can cause siltation, turbidity, and lower dissolved

oxygen levels in receiving waters. Shoreline modifications can have

adverse effects far beyond the area directly altered for de velopm ent.

Erecting seawalls out into the water and placing fill material on the

landwa rd side of the stru cture is often  ineffective, w hile also being

destructive to  the ma rine environ men t.

Marinas can also negatively im pact coastal ecosy stems. Site

preparation and the construction of facilities often destroys

shoreline vegetation and lowers the productivity of the adjacent

area. Wastes discharged from boats or from shore-side facilities

degrade water quality and may cause harm  to marine organism s.

Discharge  may includ e liquid wastes (petroleum  byproducts and

dom estic sewage) and solid wastes such as ca ns, plastics, foam, and

other synthetic products. Wood preservatives can leach from  pilings

and biotoxins can leach from anti-fouling paints. Fish offal from

recreational fishing and commercial packing houses can increase

the biological oxygen dema nd and  contribute  to aesthetic b light.

Fuel spills and spills of toxic materials have a deleterious effect on

the coastal flora and fauna.

Nutrient lo ading from  such sou rces as fertilizer,  sewage  treatment

plant discharge and septic tank leaching aggravates the already

existing aquatic weed  problem o f the coastal streams.  The  use of

septic  tanks requires soils that will absorb and treat the effluent, but

much  of the coastal area is charac terized by so ils that percola te it

rapidly  into adjace nt waters.  High  coliform  counts often build up

in canals th at receive m inimal flu shing.

Location of landfills in coastal areas causes water pollution when

flooding occurs, in addition to the problem of toxic leachates

entering ground w ater.  Solid wa ste can be in cinerated, but air

pollution may re sult, and there is the remaining co ntaminated  ash

to be dispo sed of.  Re cycling can  significantly  reduce the  vo lume

of waste.

As part of their normal operating cycle, electrical power generating

stations utilize water for cooling.  When water from open systems

such as the coas tal facilities of the F lorida Po wer Co rporation in

Crystal River is used, mitigation of the therm al discharge  is needed

to prevent environmental damage.  Where any unmitigated thermal

discharge  does occ ur, effects kno wn inclu de:  altered growth rates

of anima ls,  disruptions in migration patterns, alterations of

behavio r, and physiological chan ges inc ludin g disea se.  Die-offs of

marine organisms can result from the planned or accidental sh ut-

down of powerplan ts, which sudd enly subject organism s that have

acclimated to the warmed discharge to cooler temperatures.  Florida

Power Corporation has completed construction and implementation

of helper cooling towers to mitigate for thermal discharge.
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Possible  hazards to the environm ent in  the event o f an offsh ore oil

discovery  were examined in a report prepared by the W RPC  in

1983. The Department of the Interior ranked the offshore area of the

Withlacoochee Region a s having low  potential for econom ic

extraction of oil and gas.  Should a commercially valuable find

occur,  a service base would be the only facility anticipated on the

coast.  An ana lysis of possible sites identified the Barge Canal

Terminus as the least detrimental, but with a potential for harm to

comm ercial fisheries and seagrass ecosystem s.

The Region has an abundance of fishery resources along its coastal

zone, and in its numerous inland lakes and rivers.  In  1991, almo st

nine percent of the shellfish taken in Florida were harvested off the

Region's coastline. Fish and shellfish land ings data is  presented  in

Table  2-4.  Land ings have flu ctuated in recent years as a result of

limits  on specie s such as red fish whic h had b een severe ly

overfished.  Shellfishing bans have also been im posed fro m tim e to

time  because of seep age of coliform b acteria into coastal waters,

presumably  from  inlan d resid entia l septic  tanks .  In 19 95, a

constitutional amendment banned the use of gill nets in all Florida

waters  and the use of any net larger than 5 00 squa re feet in  inshore

and nearshore  waters.  It will be a  couple o f years before  the results

on the marine environment  of the net ban will be known.

(4) Access in Coastal Areas

Residents  of the Gulf Coast must be concerned about natural

disasters, with the greatest hazard being a storm surge, an

abnorm ally high tide accompanied by heavy wa ve action.  Marshe s,

swamp s, hamm ock islands, and offshore islands are important

buffers  against storms.  They absorb the  enorm ous ene rgy of storm

waves and act as a reservoir for coastal storm waters, thus reducing

damage further inland.

Another hazard to  develop men t in the area is shoreline retreat.  Sea

level has risen at an average rate of 16 inches per 1000 years over

the past 3 000  years.  The rate seems slow, but since the slope of the

contin ental shelf and coastal zone  is so low (1:6667 ), a slight rise

in sea level can cause a rapid disappearance of the shore.  In the

period 1914-1980, sea level rose at three times the long-term

geologic  rate, and throu gh the 1980s and early 1990s the rate of rise

has acce lerate d.  P redictions of future rates range from a direct

extrapolation of the tide gau ge rate to a catastro phic ten-fo ld

increase attributable to global warming caused by the greenhouse

effect.   In either case, drowning of the coast will mo st likely occur

fast enough to have a significant effect on coastal property in a

single lifetime  (probably  faster than 1 .5 feet per yea r).

Because  of extensive wetland s, physical access to the coast is

generally  restricted to small parks, boat ramps, and fishing piers.

Visual access is diminishing with the increase in residential and

commercial development.  The public could be provided

opportunities to enjoy the coastal marshes and swamps by means of

nature trails and walkways constructed to minimize damage the
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vegetation.  Combined with educational displays, this type of access

can improve understanding of the importance of maintaining these

wetlands in their natural state.

d. OFWs, Aquatic Preserves, SWIM W aterbodies, Class II Waterbodies

Waters  of exceptional recreational or ecological significance may be

designated Outstand ing Florida W aters (OFW ).  The W ithlacoochee,

Ocklawaha, Crystal, Homosassa, Hall's, Chassahowitzka, Rainbow, and

Silver Rivers currently have OFW status.  It prohibits the issuance o f permits

for direct discha rge that wou ld lower ex isting water quality or indirect

discharge  that would significantly degrade it.  Permits for dredging and

filling must b e clearly in  the p ublic  intere st.  Effects on fish and wildlife and

their habitat m ust be con sidered in th e determ ination of  public inte rest.

Aqua tic preserves, com prised of state -owned subm erged land s and their

associated waters, have been designated in three areas of the region: 1) along

the coast of Levy County (part of Big Bend Seagrasses), 2) along the coast

of Citrus County b etween  the town s of Inglis and  Hom osassa Sp rings (St.

Martins Mars h), and 3) Lake Weir, the Ocklawaha River and the Rainbow

River in Marion County (Rainbow Springs).  The intent of the designation

is to maintain these areas essentially in their natura l condition  and restore

degraded areas, while not interfering with traditional uses such as swimm ing,

fishing, and boating.  Dredging and filling, shoreline construction, and the

discharge of wastes are limited.  Drilling of oil and gas wells is prohibited.

To help accom plish the ma jor objective s of the aqu atic prese rve pro gram , a

management plan is prepared by DEP for each preserve, and a field office

established to im plem ent its p olicy  guide lines.  St. Mart ins Marsh ha s a

completed plan, with a manager stationed in Crystal River.  Big Bend's plan

is in preparation.  Rainbow Springs, the region's most recent addition to the

system, does  not h ave a  man agem ent p lan; h owe ver, staff at the preserve

station in Dun nellon are a ctively addre ssing the prob lems of  the river,

including the need  for a sewage system , setbacks, and  a year- roun d idle

speed, no-wake zone.

Class II waters are tho se waters tha t meet the  definitio n of F .A.C . 17-

302.400 and are d esignated fo r shellfish, propaga tion or harve sting.

Surfacewater is rated according to its designated use;  C lass I is of the

highest quali ty for use as potable water supply, and Class V is of lesser

purity being designated as suitable for navigation, utility and industrial use.

Class I, II, and III water standards are established to protect recreation, and

the propagation and maintenance of a  healthy and well-balanced population

of fish and wildlife.

The region  benefits from  having C lass II waters  designated on its coastline

with  productive fisheries, and aquaculture propagation.  Currently 834 acres

of Class II waters have been designated on the region's coast (Levy County)

where  there is a health y aquac ulture indu stry produc ing restaurant qua lity

clams.
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e. Upland Resources

Thou gh Florida does not have a wide range in elevation, the presence of

highly  porous soils has created a number of u pland habitats which have

limited or no ready sou rce of surfac e water.  Th is factor, in  comb ination w ith

the high temperatures of the region, create a harsh environment to which

certain unique animals and plants have adopted.

Besides the lack of available surface water and harsh climate, the frequent

occurrence of lightning has resulted in some of the ecosystems adapting to

fires.  Pines, grasses, an d forbs spe cifically evolved to prom ote low in tensity

burns, mainta in dominance over other normally successional species which

are killed by the flames.

Florida is second only to H awaii in biodiversity within the  United States.

This  is due in large part to the number of plants and animals which have

adapted to Florida's uniqu e comb ination of upland  and wetland  habitats.

In addition to  type and  variety of vege tation, habita t size and iso lation are

critical.  Decreasing forest size and increasing isolation of the remaining

forest patches appear to be a cause in the dramatic decline  in breeding birds.

The continued segmentation of present habitat by the spread  of suburbs,

citrus groves, and pastures creates sm all isolated po pulations  that are easily

eliminated.

Connecting isolated habitat islands via co rridors prom otes genetic

interchan ge and maintains the full array of plant and animal species in all the

fragments.   This is especially true of upland species that cannot utilize water

bodies for travel.  Public acquisition programs now utilize this app roach to

maximize species diversity and genetic health.

f. Ecological Communities Native to the Region, Including Sand Pine Scrub,

Longleaf Pine-Turkey Oak Hills, and Hardwood H amm ocks

(1) Scrub

Scrub occurs on  well draine d sterile sands  that were o riginally

deposited as sand dunes by prehistoric sea action.  The

Withlacoochee Region has two varieti es of s crub ; Coa stal scr ub, a

more  modern scrub habitat which is typically composed of an

overstory  of sand pine and an understory of xeric scrub oak such  as

sand line oak, m yrtle oak, and  Chap man 's oak.  Since scrub  is

maintained by fire and  sand pin es are not f ire resistant, sand pine

scrub is usually represented by a single year class of sand pines.

Whe re sand pines are absent, scrub oak assume the dominant plant

role.  A secon d mo re ancient sc rub is the La ke Wa les scrub.  Th is

habitat is well represen ted in M arion Co unty with in the Oc ala

National Forest and differs from coastal scrub by su pporting a

higher numb er of species.  Lake Wales scrub is arguab ly the oldest

upland habitat in Florida and often reflect species en dem ic to

Florida or more comm only associated with the Western United

States.
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(2) Sandh ills

Sandh ill is a fire adapted community which once covered much of

the south.  With an overstory dominated by the fi re resistant

longleaf pine, and a ground  cover of the fire adapted  wiregrass,

sandhill  is still well represented in the R egion.  Bec ause sand hill

occurs  on well  drained sands and have an open canopy, animals and

plants  have adapted to deal with frequent fire, lack of surfa ce water,

and hot, am bient tempe ratures.

(3) Xeric Oak Scrub

Whe re fire is suppressed or does not occur frequently, the well

adapted xeric oak species soon dominate the environment evolving

into a xeric oak scrub.  The oaks often form single specie clumps

interspersed by wiregrass a nd othe r ground cover spec ies.  Xeric

oak scrub typically develops a  heavy leaf mat which p rov ides some

protection from low e nergy fires but severe fire events us ually

return the site to the fo rm er sandhill or sand pine scrub

comm unities.

(4) Mixed Hardwood/Pine Hamm ock

This ecosystem represents the climax comm unity  for the sou thern

coastal plain .  Typically associated with clay soils, this habitat has

a diverse overstory of assorted pines and southern hardwoods

including oaks and hickories.  The hammo cks also have a

significant understory of broadleafs including redbud, hollies, and

dogwoods and a grou nd cove r of palm ettos, beautyberries, and

viburnum s.

Mixed hardwood/pine hamm ocks typica lly have a pronounced leaf

litter which reta ins mo isture that supports life and suppresses fire.

Anim als and plants, most often associated with the Appalachians

and Piedmont, frequent this habitat in Florida.

(5) Pine Flatwoods

This  ecosystem typically occurs on flat sandy terrain  with a high or

perched watertable .  Like sandh ill, pine flatwo ods are fire

dependent with fire adapted  slash pines, saw  palme tto, and gallbe rry

dom inating.  Lower depression areas are often occupied by pond

cypress or pond pines forming seasonal ponds or wetlands that play

an important role to amphibian, reptile, and wad ing bird

populations.

g. Special Natural Resource Features Within The Region

(1) Springs

The Withlacooc hee Region c ontains som e of the largest and highest

concentration of springs in the world .  Supported by the influence

of the Green Swamp High on the Floridan aquifer, numerous first

magnitude springs occur both inland and along the coa st.  These



IV-27 Adopted 08/05/97

springs serve as a perm anent sou rce of freshw ater to the extensive

inland wetlands and coastal estua ries.  A list of the first magnitude

springs and spring groups within the region is  l is ted in below.

Chassa howitzk a Springs Crystal Riv er Springs

Hom osassa Sp rings W e e k i  W a c h e e

Springs

Fannin g Springs Man atee Springs

Rainbo w Springs S i l v e r  G l e n

Springs

Silver Springs

Source:  after Rosenau et. al. (1977)

(2) Sinkholes

The karst geology of the area results in a number of sinkholes of

various sizes and depths to exist within the region.  Large sinkholes

present a topograp hic condition unusual for Florida normally flat

terrain by displaying slopes more associated with the Appalachian

foothills.  These slopes, combined with a more stable climate and

protection from fire due to its depressional contour, provides a

micro-habitat for plants  and animals normally found further north.

When  a sinkhole has exposed limestone, ferns, lichens, and other

specialized plant life prospers.  Sinkhole s and old  phosph ate mines

within the region contain some of the rarest and most d iverse fern

populations w ithin the continental U nited States.

(3) Caves

Caves are also pre valent in the region, again a result of karst

geology.  Caves provide protection from the elements and a stable

tempe rature that makes them  attractive roosting sites for bats.  In

fact, a number of caves within the Region serve as important

congregate matern ity caves for several species of bats.

Wet caves, those  directly or indire ctly connected to th e aquifer, also

provide habitat to several forms of aquatic animals that have

evolved to this no ligh t envir onm ent.  These sp ecies are esp ecially

vulnerab le since the caves ca n typically su pport on ly small

populations, some of which are isolated.

(4) Hamm ocks

Both  wet and  mesic h amm ocks are fo und in  the Withlacoochee

Region.  Hardwood hammocks (mesic) are characterized as well

developed, closed canopy forests of upland hardwoods on rolling

hills.  These forests occur on rolling hills that often have limestone

or phosphatic clays near the surface and occasionally as outcrops.

Althou gh the topogra phy and  clayey soil laye r would n ormally

increase surface runoff water such is not the case due to the

hardwood hammock's absorption properties attributable  to its

characteristic  densely closed canopy and a thick layer of leaf mulch
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which retains mo isture.  Air mo veme nt and light p enetratio n are

minimal thus high humidity conditions are  present an d therefore

these areas rarely bu rn.  Vegetative sp ecies includ e: southern

magnolia, pignut hickory, sweetgum, Florida maple, devil's walking

stick, American hornbeam, redbud, flowering dogwood, Carolina

holly, American holly, eastern hophornbeam, spruce pine, loblolly

pine, live oa k and  swam p che stnut  oak, gu m b um elia, h ackberry ,

persimmon, red cedar, red mulb erry, wild olive, redbay, laurel

cherry, black cherry,  bluff  oak, red mulberry,  palm, basswood,

winged elm, Florid a elm, spa rkleberry, Herc ule's club, slippery  elm,

beautyberry, partridgeberry, sarsa parilla vine, green brier, trillium,

beech drops, passion flo wer, bestraw , strawberry bu sh, silverbell,

caric sedges, fringe tree, horse sugar, white oak and blackgum.

Typical animals include slimy salamander, Cope's gray treefrog,

bronze frog, box turtle, eastern glass lizard, green anole, broadhead

skink, ground skink, red-bellied snake, gray rat snake, rough green

snake, coral s nake , woodcock, barred o wl, pileated w oodpe cker,

shrews, eastern m ole, gray squirrel, w ood rat, cotto n mouse, gray

fox and white-tailed deer. (FNAI and FDER 1990, 17)

The hardwood hammocks of the Withlac ooche e Region  are part  of

the larger so uthe rn ha rdwo od fo rests o f the U nited  States .  A unique

condition to the region is that the southern-m ost extent of these

forest lands in the United States is in Hernando County in the

Annutteliga Hamm ock.

Wet hamm ocks (hyd ric) are also characterized by well developed

hardwood and cabbage  palm forest  with a variab le understo ry often

dominated by  pa lms and ferns.  Typica l plants inclu de cabb age

pa lm, diamond-leaf oak, red cedar, red maple, swamp bay, sweet

bay, water oak , southern m agnolia, wa x myrtle, saw  palm etto,

bluestem palme tto, needle  pa lm, poison ivy, dahoon holly, myrsine,

hackberry, sweetbum, loblolly pine, Florida elm , swamp chestnut

oak, American hornbeam, Walter viburnum royal fern, peppervine,

rattanvine, yellow jessamine, and Virginia creeper.  Typical animal

species include:  green anole, flycatchers, warblers, and gray

squirrel.

As common to the hardwood ham mock,  limestone may be near the

surface and frequently outcrops.  These wet ham moc ks occur in

patches in the variety of lowla nd situation s and are o ften in

association with springs or karst seepage, an d in extens ive forests

covering lowland s just inland of coastal com munities.

Soils  are sand with consid erable organ ic material th at is usually

saturated but remain inundated only for short times after heavy

rains.  The normal hydroperiod is seldom more than sixty days.

Hydric hammocks also rarely burn.  The maintenance of a normal

hydroperiod in these w et ham moc ks is critical as they will

transform  to mesic hammocks if  drained.  (FNAI and FDER 1990,

28).

(5) Silviculture an d Agricultu re

The Withlac ooche e Region  has abun dant forest res ources, altho ugh

nearly all  of the Re gion's forme rly extensive longleaf pine canopy
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and hardwo od ham moc ks have be en replace d with m ore quickly

growing pines such as slash- or sand pine.  Table 2-3 summarizes

the type and qua ntity of forest products harvested in 1991, when

almost  32% of the hardwood saw logs harvested in Florida came

from the Withlacoochee Region as did almost 20% of the softwood

saw lo gs. 

Much  of the fore sted land in the Region is in public and

commercial forests. Approximately 75% of the Ocala National

Forest is  located within the Region. The combination of pu blicly-

owned forests (the Ocala N ational Fo rest, the With lacooch ee State

Forest, and the G oethe Sta te Forest) and  comm ercial forests

comp rise about ten percent of th e state's total forest lands.

In 1992, th e Census of Agriculture counted 3,546 farms in the

Region with a combined acreage of 871,81 6 acres; the a verage farm

size was 24 6 acres. Alth ough the  quantity  of land in agricultural

uses fluctuated over the past five censuses, th e 1992  acreage

continued the downward decline of land in farms, n evertheless, in

1992, almost one-third (31 .13%) o f the Regio n's land area w as in

farms. In 1992 , the num ber of farm s ended its p attern of increasing

and post ed  a  4.52% decline, but the average farm size increased

from  238  acres i n 19 87 to  246  acres i n 19 92. 

Cattle  ranching remained the primary agricultural activity in the

Region in 1992 . Waterm elons were the primary crop with 6,271

acres harvested in  1992, up from 5,999 acres in 1987 . Levy Co unty

lead the Region with 2,594 acres in watermelons harvested. Other

crops grown at a much smaller scale included sweet peppers,

squash, cucum bers, cantaloupes and sweet corn. Sumter and Marion

Counties had the largest and mo st diverse vegetable crops in 1992.

P rime farmland is land w ith the best com bination of phy sical and

chemical characteristics for producing crops. It has the soil quality,

growing season and moisture supply needed to produce sustained

high yields. Unique farmland is land other than prim e that is used

for production of h igh value crops. It has the special combination

of soil quality, location, grow ing season  and m oisture nee ded to

produce sustained high quality and/or high yields of specific crops

when treated and managed appro priately. Locally important

farmland is land other than prime or unique that is deemed by local

agencies to be of particular local im portance for agriculture. These

special farmlands have been identified for part of the Region by the

Soil  and Water Conservation Districts in conjunction with local

governm ents and the U.S. So il Conservation Service. By using local

criteria and the Land Evaluation and Site Assessment framework of

the Soil Conservation Service, a system can be developed for

evaluating the importance of keepin g particular land s in long-term

agricultural use.  Small areas of prime farmland have been

identified in  south-cen tral Citrus Co unty  and in northwest Marion

County.

h. Public and Conservation Lands

Public  means of protecting sensitive land and water systems include outright

acquisition and tax incentives.  Acquisition asserts direct public control over
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the quality of the land and associated waters.  In most cases the land can be

put to more than one use, possibly including floodwater storage, groundwater

recharge, erosio n control, w ater filtration, preserva tion of un ique or fragile

resources- habitats, species and bio-diversity, protection of fish and wildlife,

recreation, and timber production.

Land acquisition  program s are used rath er extensively  in Florida.  Criteria for

selection under the Conservation and Recreation Land (CARL) program

include location and adjacent popu lation size, outstanding features,

recreation potential, cost and willingness  of the own er to sell, and pu blic

support.  Water Management Districts under the Save Our Rivers Program

acquire  lands "necessary for water management, water supply, and the

conservation and protection of water resources." 

Development rights to environmentally sensitive lands can be transferred by

the owner to the county or to the Board of Trustees of the Internal

Improvement Trust Fund in exchange for a lower tax assessment.  Land

which qualifies m ust be dec lared enviro nme ntally endange red by the c ounty

and must h ave "uniq ue ecolo gical characte ristics, rare or lim ited

combinations or geological formations, or features of a rare or limited n ature

constituting habitat suitable for fish, plants,  or wild life" (1 93.5 01, Florida

Statutes).

Publicly  owned land and water areas are included in the areas o f regionally

significant habitat depicted on Map 4-7.

i. Listed Species and Endangered Habitats/Ecosystems

(1) Manatees

One of the region's most unique and critically endangered species

is the West Indian (Florida) manatee, the only herbivorous marine

mamm al that inhabits  the waters of  the United States.  Although

only  about 2 200 m anatees cu rrently exist in  the so uthe astern  U.S.,

this population is one of t he  wo rld 's largest for the species.  Adapted

only  to semi-trop ical temp eratures, in winter m onths the y are

restricted mainly to peninsular Florida south of Cumberland Island,

Georgia, on the east coast and the Suwannee Rive r on the west

coast,  relying on the  warm  water of n atural springs  and industrial

effluents fo r survival.

This  region's coast, known as the South  Big Bend, plays an

important role in the protection of the species by supporting over

300 individua ls, or approxim ately twenty-three percent (23%) of all

manatees on Florida's west coast.  The area is particularly  important

because  of its abundance of natural warm water springs and

diversity  of marine and freshwater aquatic plants.  In the winter the

Crystal River subpopulation, as this group of manatees is known,

aggregate  around the constant 72 degrees Fahrenheit springs at the

headw aters of the Cry stal and Homosassa Rivers as Gulf water

temperatures drop below 68 degrees Fahrenheit.  In summer they

disperse throughout the coastal estuarine areas and riverain systems

between the Weeki Wachee and Suwannee Rivers.  Crystal River

and Kings Ba y are federally  designated  "critical habitat" , defined in

the Endangered Species Act as "specific areas...on which are found

those physical and biological features essential to the conservation

of the species and which may require special management

cons idera tions  or pro tectio n."
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Manatees have a very  low repro ductive rate  that makes the species

vulnerab le to extinction.  Despite protection efforts, the number of

verified watercraft kills has risen in recent years throughout the

State.  This increa se in hum an-cause d mo rtality could  result in the

extinction of the Florida subspecies in the wild if not curtailed.

Althou gh it has been low in this region, watercraft mortality is of

major concern because of the escalation of boat traffic in critical

habitat areas and the regions sea grass beds.

The federal M anatee R ecovery P lan and sta te-approve d plans for

Citrus and Levy Counties' Manatees provides guidelines for their

long-term  well-being in  South Big Bend.  Essential to their survival

are a plentiful supply of marine and freshwater plants, secluded

areas for calving, and safe travel routes.   Clean water and access to

warm  water refugia mu st be ma intained an d the use o f aquatic

herb icide s mo nitore d and  regula ted.  Dockin g facilities need  to be

located where the overlap of boat  traffic and manatee habitat will

be minimal.  Regulations preventing harassment and excessive boat

speeds must be enforced, and the public better informed about

ma natee  need s.  

Manatee habitat:

Critical habitat:  Crystal River and its headw aters

known as Kings Bay

Significant Warm W ater Winter Refugia:  federal

refuges, Hom osassa and  Crystal Riv ers, their

springs, Three Sisters and Magnolia, and the

Crystal River Power Plant

Summer  Hab i t a t s :   Weeki  Wachee ,

C h a s s a h o w i t z k a , H o m o s a s s a ,  C r y s t a l,

Withlacoochee, Waccasassa, and Suwannee

Rivers; their adjacent estuaries and seagrass beds;

and connecting routes

A State boat operator licensing program could provide needed

education in marine resource conservation.  The possibility of

losing their operator's license would offer a deterrent to repeat

violators  of boat speed limits and other regu lations of aq uatic

activities.  Enforcement assistance can be provided by the Fish and

Wild life Service where protection of manatees is identified as a

purpose  of the regulation.  Local governmen ts with speed zone

ordinances for areas frequ ented by  mana tees but spe cifying only

public  safety as their o bjective sho uld am end their  ordinance s to

include manatee protection.

The manatee helps to keep waterways clear of aquatic vegetation.

Each species plays an important part in its ecosystem, yet numerous

plants  and animals face the threat of extinction.  A primary reason

is habitat alteration, fragmentation and destruction by development

or pollution.

(2) Other Species

For species that c an co-e xist with humans there are ways of

reducing the n egativ e im pacts  of de velop me nt.  Ho wev er, m any
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species require isolation, especially during reproductive stages.

Hum an disturba nce can  often result  in egg or chick loss.  Fo r bald

eagles, brown pelican s, white ibises and others the pre sence of

humans can disrupt breeding, preven t ibis colony forma tion, cause

abandonment of the colony site or the nest, flush  startled birds from

the nest with the possible consequence of eggs or young being

crushed, and cau se prem ature fledgling.  For such species, buffer

zones free from hum an intrusion are necessary.

Many endangered species have adapted to specific habitat

conditions that make the population vulnerable to habitat loss or

alteration.  Many of Florida's listed species are animals and plants

that have a dopted  to the dry fire m aintained  scrub and  sandhill.

These dry uplands are often targeted for development or agricultural

conversion to citrus or pastu re.  Though  direct loss is the

p redominant threat, residential in trusion often  results in fire

suppression that results in the succession of the land to oak

hammock  that is unsuita ble for certain  plants and  anima ls.  This is

particularly  true for the Florida Scrub Jay which is dependent on

open sand spacing for foraging and the Red-cockaded Woodpecker

which requires op en park-like m ature pin e forests for successful

nesting and  foraging.

If populations of such species are to be maintained in  the region,

measures must b e taken to o ffset habitat lo ss through a dequa te

mitigation.  One w ay of prov iding for the acquisition and

preservation of land to replace habitat lost to development is for

local governments to enact wildlife impact fees.  The amou nt could

be based on the population increase expected from the

develop men t, assuming a demand for wildlife observation similar

to a demand for parks  and oth er forms  of recreation.  An alternative

basis  for the amount of compensation could be the type an d quality

of the habitat lost, with values assigned to different types of

vegetative community and to factors indicating quality.

In Table 4-4, letters in the columns indicate the status of plants and

anima ls on the State list of endangered and potentially endangered

species (LE for Endan gered, etc.).  The cla ssifications us ed are

defined in Florida law  as follows:

Endangered Species - any species of fish and

wildlife naturally occurring in Florida, who se

prospects  of survival are in  jeopardy d ue to

modification or loss of habitat; over- utilization

for comm ercial, sporting, scientific  or educational

purposes;  disease; predation; inadequacy of

regulatory  mechanisms; or other natural or

m anmade factors affecting its continued

existence.

Threatened Species - any species of fish and

wildlife naturally occurring in Florida which may

not be in immediate danger of extinction, but

whic h exists in such sm all popula tions as to

become endangered if it is subjected to increased

stress as a result of fu rther mo dification o f its

environm ent.
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Species of Special Conc ern - species, subspecies,

or isolated population which warrants special

protection, recognition, or consideration because

it has an inherent significant vulnerability to

habitat modification, environmental alteration,

human  disturbance, or substantial human

exploitation which, in the forese eable  future, may

result in its becoming a threatened species; may

already meet certain criteria for designation as a

threatened species but for which conclusiv e data

are limited or lacking; may occupy such an

unusua lly vital and essential ecological niche that

should  it decline significantly in num bers or

distribution other spec ies would  be adverse ly

affected to a significant degree; or has not

sufficiently  recovered from past population

depletion.

Endangered Plants - species of p lants native to

the State that are in imminent danger of

extinction within  the State, the survival of which

is unlikely if the causes of a decline in the

num bers of plants continue, and includes a ll

species determined to be endangered or

threatened pursuant to the Federal Endangered

Species Act of 1973 as amended, Public Law No.

93-205  (87 Status 8 84).

Threatened Plants - species native to the State

that are in rapid decline in the number of plants

within  the State, but which have not decreased  in

such number as to cause them to be endangered.

Comm ercially Exploited  Plants  - species native  to

the State which are subject to being removed  in

significant num bers from  native hab itats in the

State and sold or transported for sale.

All species and hab itats listed in Tab le 4-4 are co nsidered to  be both

Regionally Significant Resources and Natural Resources of

Regional Significance.

j. Mineral Resources

Seven minerals or mineral compositions are currently being mined at

f ifty-two different locations in the Withla cooch ee Regio n (DEP , 1993).

Marion County has the most diverse group of minerals being mined and the

largest numb er of active sites; Hernando  County ha s the greatest number of

acres being mined.  The extraction of mineral resources in the Withlacoochee

Region has occurred since the late 1890's wit h the establishment of the

Hardrock Phosp hate  District in portions of Levy, Marion, Citrus, and

Hernando Counties.  Today, limestone and sand extraction are the leading

industries; in the region fuller's earth and other clay, lime, peat and colloidal

phosph ate rock are also being mined in lesser amounts as growth and

development place additional dem ands on  the produ ction of raw  materials

for construction of roads, building, and other construction by-products, the

demand and valu e of these m ineral resourc es will  continue to increase. It is

anticipated that mining operations throughout the region will continue and

potentially increase over the planning period.
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Because  the ma jority of m inerals  mined  in the Re gion can o nly be obtained

through  open p it methods, safeguards in accordance with Federal, State, and

local mining regulations must be followed to maintain the env ir on m ental

resources of the region.

If a mining operation becomes insolvent an d shuts  down, the mined land can

be left in an unusable and unsafe state.  Assurance from the mining company

of adequate financial resources to complete the reclamation plans will be a

key element in achieving reclamation standards.  The form and amount  of

these assurances should be established prior to final approva l of the proje ct.

Historically, when proper extraction and reclamation methods required by

Federal,  State, and local regulations are followed, open pit mining has had

little or no significant impa ct to adjacent natural resources.   Improper mining

techniques however can degrade both surface and groundwater, alter surface

drainage  patterns, and  affect chara cteristic vegetation and wildlife

populations.   Effluent discharge to streams and water bodies can alter the

ecological and hydrological stability of existing systems, and cumulative

impac ts can beco me en vironm entally and  regionally signific ant.

Each mineral resource must be examined by its own unique set of

characteristics in relationship to its environm ent of deposition, techn iques for

mining and processing, methods of waste disposal, methods for reclamation,

and impact on other resources.  The diversity of natural environments and

minera ls found w ithin this Region increases the complexity of natural

resource protection.    Each of these mineral resources poses special

difficulties for protection and the way protective measures must be afforded.

How ever, all mining operations share a co m m on feature, the  ability to

produce undesirable impacts on other natural resources unless properly

managed.

Environmental problems may occur in any, or all three basic phases of

mining activity: the preparation of the land, the actual mining of the

resource, and abandonment of the site if reclamation is not instituted or

required.  The key to protection of the environment is pre-operational

planning of mitigation, mandatory implementation of recommended best

management practices and realistic, consistent, and coordinated regulation

during all phases of mining.  The technologies and practices to be used in the

particular environment involved should be determined prior to final approval

of the operation.

k. Historical and Archaeological Resources

The With lacoochee Region has a rich history that dates back to pre-

Colombian  times when paleolithic Indians hunted, fished, and farmed and

left behind shell m iddens and o ther artifacts such as those  on display at the

Crystal River State Archaeological Museum. The Region was crossed by

Spanish  explorers an d later settled by Spanish Missions, but disease and

slavery devastated the indigenous population. Key skirmishes of the

Semin ole Wars occurred in the Region in the Nineteenth Century and a

major battlefield is preserved at the Dade Battleground Historic Memorial

near Bushn ell in Sumter County. Also of historical interest is the site of the

discovery  of hardrock phosphate in Florida near Dunnellon in Marion

County;  it spurred a major industry that lasted from the late 1880's until the

outbreak of World  War I; the water filled pits of the former mines still pock

the Region's land scape. Ass ociated w ith the post-Civil War development of

the Region are historically significant public and private build ings, some  in

sufficient concen tration and preservation to warrant the establishment of

histo rical d istricts a s in O cala, D unn ellon , and M cInto sh. 
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According to the Florida Department of State, Division of Historical

Resources (DHR), there are more than 4,000 historical sites/properties

(mostly  archaeological) listed on the Florida Master Site File for the

Withlacoochee Region. Due to the rural and largely vacant character of the

Region, there are certainly m any m ore undiscovered archaeological sites and

uncataloged historical sites and properties in the Region.

(1) Sites of the Region Listed on the National Register of Historic Sites

and Places

Historic  sites and properties in the Withlacoochee Region listed on

the Natio nal Register o f Historic Pla ces includ e the follow ing: 

Citrus Co unty

!  Crystal River Indian Mounds

!  Mullet Key

!  Fort Cooper

!  Yulee Sugar Mill Historic Memorial

!  Old Citrus Co unty Cou rthouse

!  Floral City Historic District

Hernan do Co unty

None.

Levy Co unty

!  Island Hotel, Cedar Key

!  Cedar Keys Historic and Archaeological District

Marion  Coun ty

!  Coca-C ola Bottlin g Plant, Oca la

!  Mou nt Zion A -M-E C hurch, O cala

!  Ritz Historic  Hotel, Oc ala

!  Marion  Hotel, Oc ala

!  McIntosh H istoric District, Town of M cIntosh

!  Ocala Historic District

!  E. C. Sm ith Hou se, Ocala

!  Tuscaw illa Park Histo ric District, Ocala

!  Orange Sp rings Chu rch, Orange  Springs

!  Jame s W. To wnsen d Hou se, Orange S prings

!  Dunnellon Boomtown Historic District, Dunnellon
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Sum ter Coun ty

!  Dade B attleground  Historic M emo rial, Bushne ll

(2) Sites Listed o n the Florid a Maste r Site File

The Florida Master Site File is a  clearinghouse administered by the

Bureau of Archaeological Research, Division of Historical

Resources of the Florida Department of State for data regarding

historical structures, archaeolo gical sites and fie ld surveys. So lely

an archival resource, it is a cen tral collection o f data abo ut state

history and archaeology with the intent of fostering the continued

gathering and promulgation of such data for research, preservation

and educational projects. For the purposes of this Plan, sites listed

in the Florida M aster Site  File are defined as areas and sites of local

and regional concern since these have already been surveyed,

locat ed an d regis tered  with  state a utho rities. 

l. Air Resources

The major so urce of air po llution in the Withlacoochee Region is the

combustion of fossil fuel in powerplants and autom obiles.  All  five counties

in the region are  classified as being in attainmen t of air quality standards.

Hernando Coun ty, as part of the "m arginally non -attaining" Ta mpa /St. Pete

SM SA is  prese ntly ex clud ed fro m th at area 's airshe d pla n. 

None of the 53 Flo rida air quality m onitoring statio ns listed in  the

Department of Environmental Regulation's report "Comparison o f Air

Quality  Data with  the Nation al Air Qua lity Standard s, 1992,"  w ere located

within the five counties of the Withlacoochee Region.  Florida's air quality

standards set indices for the second highest 24-hour value for PM-10

particulates at 150 m icrograms  per cubic m eter (not to be  exceede d mo re

than once per year) with a PM-10 annual mean not to exceed 50 micrograms

per cubic  meter.  Sampling stations near the Withlacoochee Region showed

relatively low levels in Gaine sville (24-hou r value: 20)  to  higher levels in

Hillsb orou gh Co unty  (24-h our va lue: 6 4).  

In order to protect clean air from being degraded, there is a federal program

in effect called Prevention of Significant Deterioration. Maximum  increases

have been set fo r the conce ntration levels of certain air pollutants. These

allowed increments of pollution are smallest in and near certain national

parks and wild erness areas designated as Class I. Two areas of the region

have been de signated as C lass I areas: C itrus County by the Crystal River

Power Plant and the area near the Chassahowitzka National Wilderness Area

in Citrus and He rnando C ounties.

m . Energy Resources

Every  natural and man-made system requires ene rgy to functio n, and it is  the

efficiency with which the system captures, stores, utilizes, and disposes of

energy  that determines its success.  The twentieth century has seen an

unprecedented increase energy consumption, particularly of fossil fuels, such

as coal, oil and natural gas, and this Region is not unique in its energy

patterns (including reliance on outside sources)  when compared to other

areas of the state and nation with sim ilar climates. T he next ce ntury will  see

increased use of rene wable e nergy sourc es, particularly dire ct solar energy

and solar photovoltaic. Florida is well situated to exploit solar technologies

as they become feasible, particularly when fossil fuels become more scarce

and expensive.  Direct solar energy can be used for residential and
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commercial heating and cooling, particularly w ater heating.  Ph otovoltaic

systems, whic h convert light directly into electricity, are becoming

economical in an ever increasing range of ap plications.  It is important not

to foreclose options for the use of renewable energy in the future through

short-sighted decisions made today.

(a) Conservation

Energy  conservation measures fall into the following major

categories: building codes, land use controls, capital improv emen ts

program ming,  transportation management, and load m anagem ent.

Buildin g Codes.  The State of Florida has an Energy Efficiency

Code (Code) for buildings.  Under State law, all new or renovated

buildings, with certain exemptions, must be constructed in

accordance with the energy efficient building standards in the Code.

The Code  includes su ch item s as:  exterior and interio r design

criteria, ventilation criteria and heating and cooling design criteria.

The intent of the  Code  is to "regulate the  design of building

envelopes for adequate thermal resistance and low air leakage and

the design and selection of mech anical, electrical,  and illumination

systems and equipment which will enable the effective use of

energ y in ne w bu ilding  cons tructio n."

Land Developm ent Regulations.    Land development regulations

can reduce tran sportation e nergy dem and by re gulating the d ensity

of develop men t, the contiguity of the development pattern, and the

mix of residentia l and employm ent opportunities.  Land  use

controls  can increase the energy efficiency of new building

construction by regulating the use  of mu ltifamily  structures, which

are more energy efficient, the orientation of buildings, and the use

of landscap ing.   Although  energy con servation m easures are n ot a

man datory  section of local comprehensive plans, Florida law does

not preclude measures such as specific use regu lations, dens ity

regulations, setback and yard requirements, height restrictions,

clustering and  planned  unit develo pme nt.

Capital Improv emen ts Program ming.   The location of roads, sewer

lines, airports, civic centers, municipal o ffice buildings, hospitals,

and other pub lic facilities has a m ajor imp act on transp ortation

energy  consumption.  The placement of these capital facilities is in

fact a prime determinant of the location of new deve lopme nt.

Extending a road or sewer line into a previously undeveloped area

nearly  guarantees th at develop men t will spring up alongside the

facility, unless the develop men t leapfrogs to m ore distant territory

slated soon  to receive capital facilities of its own.  Although roads

and sewers prob ably influe nce the lo cation of d evelopm ent mo re

than does any  other kind  of public  facility, the locatio ns of civic

centers, hospitals, or community colleges can also induce

development in surr oun ding a reas.  Such facilities can have a

particularly  severe ene rgy impac t when p laced in iso lated, fringe

areas since they generate considerable traffic.
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Faced with rapidly increasing population pressures and with the

fiscal burdens that governments must shoulder when they provide

services to inefficien tly located residents, many localities have

begun to use their power to furnish, withhold, or govern the location

of capital facilities to sh ape the p attern of grow th.  In those

localities where go vernm ents are trying to promote more efficient

developm ent patterns through their capital facilities program s.

Transportation Man ageme nt.   In urban areas, the number of

intersections and their operating characte ristics significantly

influence the ef ficien cy of  traffic  flow s.  Traffic operation

improv emen ts such as installing computerized traffic control

systems or adding turn lanes are among the most cost effective

measures to promote energy efficiency.  The ph asing of traffic

signals (amount of time for green, yellow, and red signals)  should

be period ically reviewed  and read justed to ac count fo r changes in

traffic flow patterns and volumes.  Proper phasing o f traffic signals

can significantly improve  the progression of traffic on a facility and

reduce energy consumption from idling, acceleration, and

deceleration at intersections.  Traffic opera tions improvem ents,

such as signalization, require comprehensive coordination among

state and l ocal g overn me nts.  S uch coordina tion ma y require

specific  agreeme nts which clearly establish  contractual obligations

and responsibilities, especially for m aintenance of traffic signals.

Load Man ageme nt.  "Load m anageme nt" refers to methods that

electric utilities can employ to reduce the peak electrical demand of

their subscribers.  Four methods are commonly used:

! Agreem ents between the utility and large industrial users

to curtail consum ption during peak d emand  periods;

! Appeals through the media to customers asking for

voluntary reductions in power consumption;

! "Peak load pricin g," which is  charging m ore for electricity

consumed  during periods of daily peak demand than for

that used during the off-peak hours; and,

! Rem ote control devices operated by the utility which can

shut off certain appliances, usually w ater heaters or a ir

conditioners,  for short perio ds of tim e when  peak load s are

experienced.
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IV. NATURAL RESOURCE GOALS, POLICIES, AND INDICATORS

A. GROUNDWATER RESOURCE PROTECTION

Goal 4.1 Ma intain groundwater and surface water at levels no lower than the minimum seasonal

levels necessary to maintain natural system functions and prevent saltwater intrusion

into the a quifer.  

Policy 4.1.1 Provide infrastructure  and approve development permits only for new develop men ts

that have identified a specific long-term supply of water that is both adequate for the

increased population associated  with the d evelopm ent and th at will  not diminish the

ability to provide adequate water for the local government's projected population or

the w ater ne eded  by na tural sy stem s. 

Policy 4.1.2 Consider pumpage of water outside the region only when the following factors have

been m et :

a. The receiving community has exhausted all legally available alternative

sources including, b ut not lim ited to desa linization, effluent reuse, and

mand atory conservation m easures;

b. A detailed study of the proposed impacts to water sources has demonstrated

the propose d pum page will  cause no adverse en vironm ental and  econom ic

impac ts  or the impacts can be mitigated through practices including, but not

limited to, the re-hydration of wetlands and recharge areas within the region.

   

Polic y 4.1.3 Design  new de velopm ent in high a quifer rech arge areas to min imize imp acts on

aqui fer rec harge .  

   

Policy 4.1.4 Adopt comprehensive  program s and plan s for protectio n of curren t and futu re public

water supplies.  Each plan and p rogram sho uld require , at a minim um:  scie ntific

delineation of zones of contribution for wellfields and protection of these areas from

incom patible  land uses a nd activities, an alyses of sup ply and d eman d that are  based

on population projections and the location of uses indicated on future land use maps

(series ), and t he m ainte nanc e and  restora tion o f natu ral syst em s. 

Polic y 4.1.5 Limit  groundwater withdraw als to locations an d quan tities that will not res ult in

addi tiona l salt w ater in trusio n.  

Polic y 4.1.6 Use consistent policies and data from  the water ma nagemen t districts' (WM Ds)

"Needs and Sources Studies" and WMD "Water Resource Plans", and similar studies

by water sup ply autho rities in form ulating local go vernm ent comprehensive plans and

water supply po licies.

Polic y 4.1.7 Suppo rt the development of local water sources first, prior to any import of water

from outside the region.

Policy 4.1.9 Minim ize environ men tal impac ts from water withdrawals by keeping water pum page

below levels that wo uld cause significant harm to native communities,  spring f low,

or water quality.

Policy 4.1.11 Curtail or cease pu mpin g whene ver adverse e nvironm ental imp acts are

observed.
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Indicators: (A) Groundwater levels below those established as minimum levels by the Water

Management District's  minimum  flows and levels studies and water resource

assessment pro ject studies.

(B) Meas urable  impac ts to surface w ater bodies and natural systems such as

lakes, springs, estuaries, saltwater marshes and w etlands.

(C) Local ordinanc es protecting water resources.

B. WATER CONSERVATION

Goal 4 .2 Reduce per capita use of groundwater and surface water.

Polic y 4.2.1 Use rate structures and other incentives to encourage the efficient use and re-use of

wate r. 

Polic y 4.2.2 Encou rage the use of water-efficient plum bing fixtures an d devices in  new

cons tructio n and  reno vatio n thro ugh b uildin g cod es an d oth er m eans . 

Polic y 4.2.3 Coop erate with water management districts in water conservation education, leak

detec tion, a nd p lum bing re trofit p rogram s. 

Polic y 4.2.4 Req uire ef ficien t irrigatio n pra ctices  in all n ew d evelo pm ent. 

Polic y 4.2.5 Create  incentive programs tha t reward insta llation of plu mbin g systems in  new

construction that will imm ediately use gray water systems or will facilitate the use of

futur e gray w ater sy stem s. 

Polic y 4.2.6 Use  treated w astew ater ef fluen t for irrig ation , instea d of f reshw ater, w here it  is

feasib le, env ironm ental ly sou nd, an d safe .     

Polic y 4.2.7 Adopt minim um land scape ordinanc es incorporating the use  of drought-resistant

native plants and assigned preference to the preservation of native vegetation on site.

   

Policy 4.2.8 Use water-conserving and water re-use processes and techniques in mining and other

industrial processes.

 

Policy 4.2.9 Form ulate wate r shortage  contingency plans that are consistent with the plans of the

wate r ma nage me nt dis trict.  

Policy 4.2.10 Consider waste to energy plants for the purpose of powering desalinization

facilities.

Policy 4.2.11 Seek technical assistance from water managemen t districts and regional

planning councils in formulating and im plementing water conservation

plan s. 

Indicators: Reduction in groundwater withdrawal per capita .

C. WATER QUALITY

Goal 4 .3 Prevent further degradation and restore  ground- and surface-water quality.

Policy 4.3.1 Protect ground- and surface-water quality  through the regulation of lan d use activities

whic h may ca use wate r pollution.  Sitin g criteria and co ntainm ent requirem ents

should  be established for:  landfills, stormwater, wastewater, agricultural, and
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industrial impoundments, land application  of wastew ater sludge an d effluen t, use and

disposal of pestic ides, herbicides, fertilizer and other hazardous materials, and

und ergrou nd sto rage ta nks.  

   

Policy 4.3.2 Cooperate to adopt and implement watershed management programs for surface water

basins which:

a. Ensure  consistency among the program and local comprehensive plans and

land de vel op me nt r egu lat ion s, D ep art me nt o f E nv iro nm en tal  Pro tec tio n's

aquatic preserve programs and water management district's surface water

plans/programs;

b. Provide for stormw ater m aster plans that identify existing problems and

solutions which promote pollutant load redu ctions throu gh such methods as

wastewater and stormw ater reuse and retrofitting, and prom ote best

management practices in agriculture and silviculture;

c. Give high priority to the protection of native vegetation, fish, and wildlife

populations;

d. Provide for public education regarding non-point source management and

watershed protection;

e. Address  coordinated land acquisition for regionally  significant floodplains;

f. Prom ote the establishment of centralized sewer systems in  identified se ptic

tank problem areas; and,

g. Provide for a dedicated funding source, such as a stormwater utility, for

managem ent projects.

Polic y 4.3.3 Requ ire new develo pmen t to locate and construct im pervious surfaces, buildings,

lawns, and sewage fac ilities so that they do  not adve rsely affect the  quality  of nearby

surfa ce w aters.  

   

Policy 4.3.4 Requ ire all development activities that create stormwater runoff to treat the water to

me et state  wate r qua lity stan dard s befo re disc harge .  

   

Polic y 4.3.5 In new developments and redevelopment projects, design stormwater treatment

system s to pro tect gro und  wate r as we ll as su rface  wate r.  

Policy 4.3.6 Retain  vegetated buffer strips along the banks of regionally significant surface waters.

Buffers  should be of sufficien t width  to prevent erosion, trap the sediment in runoff,

and filter out nutrien ts.  Buffer width and vegetative material should be defined by

local  gover nm ents w ith ass istanc e from  the W MD s and  DEP .  

 

Polic y 4.3.7 In areas prone to sinkholes, protect groundwater from contamination through

additional  treatmen t of stormw ater.  Design su rface wate r manageme nt system s in

karst areas to avo id the collapse of retention and detention ponds.  Prohibit untreated

stormwater runoff from entering drainage w ells and sink holes direc tly conne cted to

the F lorida n aqu ifer. 

Polic y 4.3.8 Include provisions in  stormw ater maste r plans for:  reducing contaminant loads,

treating runoff from  areas whe re on-site retentio n is infeasible , improvin g systems that

do not meet current standards, and maintaining the efficient operation of stormwater

facilit ies.  
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Polic y 4.3.9 Use master p lans for sew age treatment and disposal to ide ntify sewa ge treatment

plants  in need o f upgradin g, package pla nts that need to be replaced by central sew er,

and areas where septic systems should be replaced or not allowed.  These p lans shou ld

also link the developmen t of water supply facilities to the capacity for wastewater

disposal,  and require development approval to be contingent on the availability of

adequate facilities of both  types.

  

Policy 4.3.10 Requ ire protective devices to prevent const ruction activity from causing

increased sedim ent in surface waters or w etlands.

Policy 4.3.11 Coop erate with water management districts in implemen ting land use  and

stormwater plans that su pport the a chievem ent of po llutant load ing targets

where  established  by the w ater man ageme nt districts or the Department of

Environmental Protection.

Policy 4.3.12 Septic  systems should be located a sufficient d istance  f rom wetlands to

preve nt  bio logica l con tam inatio n and  nutrie nt loa ding. 

   

Policy 4.3.13 Initiate programs or utilities to mo nitor existing septic systems for proper

function ing.  Operating and maintenance instructions should periodically be

given to builders and h ome ow ners using such system s.

Policy 4.3.14 Avoid in stallation of trad itional septic sy stems w ithin 100-year floodplains

and hurricane flood zones in new developments.  The minimum distance

required betwee n the bo ttom of  the drainfield  and the water table should be

increased where n ecessary to p rovide treatm ent of efflu ent adeq uate to

protect the groundwater.  Replace traditional systems with non-traditional

wastewater treatmen t systems p roviding a  higher level of treatment  in areas

of the 100-year flood plain where traditional sep tic systems have failed; use

incentives to encourage higher level onsite trea tment sy stems in  coastal and

other environm entally sensitive areas.

   

Policy 4.3.15 Prohibit landfill cells in 100-year floodplain and hurricane surge and flood

zones.

   

Policy 4.3.16 Rem ediate  unlined landfills or leachate collection systems when

cont am inatio n of gr oun dwa ter is de tected . 

   

Policy 4.3.17 Protect underground chemical storage tanks with secondary containment

systems and/or continuous leak detection systems as required by state law.

   

Policy 4.3.18 Requ ire new or expanding marinas to have sewage pumpout facilities for

boats, and a means of effluent disposal that will ensure ground and

surfa cew aters a re no t con tam inate d.  

Indicators: (A) Number of ground and surface water quality violations reported within the

region.

(B) Percent of watersheds in the region for which master plans for water supply,

sewer, and stormwater are being implemented.

D. FLOODPLAIN PROTECTION

Goal 4 .4 Ma intain the integrity and natural value of floodplains, and manage floodplains

through n on-structura l means.

Polic y 4.4.1 Utilize natural draina ge and floo dplain fu nctions in  new development and

redevelopm ent; prohibit significant interference of floo dplain functions.
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Policy 4.4.2 Acquire development rights to relatively undisturbed floodplains in order to preclude

uses w hich  wou ld pe rma nent ly deg rade th e floo dpla in's fun ction al valu es.  

   

Polic y 4.4.3 Am eliorate  flood damage within 100-year flood zones through local government

mem bership  in the National Flood Insurance Program a nd com pliance w ith its

requiremen ts.

Policy 4.4.4 Requ ire new d evelopm ents to m aintain the sa me rate  and vo lume of runoff for post-

and pre-d evelopm ent.

Polic y 4.4.5 Follow natural hydrologic patterns for land drainage; prohibit  land from being

"recla ime d" by  mea ns of  drain age ac tivities .   

Polic y 4.4.6 Adopt and enforce stormwater management ordinances which ensure that pre- and

post-  development runoff have the same volume, rates of flow, and quality, based on

a design storm-frequency consistent with stormwater permitting standards of the water

ma nage me nt dis trict.  

Polic y 4.4.7 Prohibit  construction of new buildings, paved parking lots, agricultural processing,

and industrial op erations exc lusive of ship ping and  port opera tions in nav igable

waters, in the 10-year floodplain as mapped by water management districts or other

cognizant sources.  Facilities associated with passive recreational activities may be

allow ed w ithin t he 10 -year f lood plain .  

Policy 4.4.8 Requ ire that new or re-built habitable structures have the lowest floor elevated above

the 100 -year flood  level.

Policy 4.4.9 Make  structural alteration s to natural b odies of w ater only  where n ecessary to  restore

natu ral syst em  func tions .  

   

Policy 4.4.10 Coop erate with the water m anagem ent districts in estab lishing and

maintaining the seasonal ranges of water flows and levels necessary for the

viabi lity of a quat ic eco system s.  

   

Policy 4.4.11 Limit  dredging to maintenance of existing channels, and retention and

detention ponds.  Do not dispose of dredged material in  wetland s unless it  is

for the purp ose of restoring an altered system, or in sensitive vegetative

comm unities.  Require restoratio n or mitigatio n where  dredge an d fill

regulations have been violated.

  

Policy 4.4.12 Consider the modification or removal of water control structures which, by

controlling the stage, flow , or course of a  wate r body, interfere with  its

natural func tions .  Where public safety would be endangered by removal of

structural controls or where removal alters natural hydroperiods, the water

body shou ld be man aged to approxim ate natural hydroperiod s.

Policy 4.4.13 Limit  incremental increases in the withdraw al of water to  amou nts which

will leave adeq uate  supplies for the healthy fu nctioning of natural system s.

   

Policy 4.4.14 Require new development to manage the rate, volum e, timing an d quality  of

wastewater and stormwater discharges to surface water and wetlands such

that th e eco system  func tions  are m ainta ined .  

   

Policy 4.4.15 Consider the establishment of a stormwater utility to provide facilities for

flood protection and stormwater treatment while equitably recouping the

costs.
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Indicators: Percent reduction in new development and redevelo pme nt which  interfere

significantly with natural drainage an d floodplain fun ctions.

E. COASTAL RESOURCES

Goal 4.5 Maintain and restore coastal resources and the natural functions of coastal ecosystems.

Policy 4.5.1 Constru ct water-dep enden t facilities and ac tivities, including a quacu lture, only where

coastal and marine resources w ill not be adversely affected .  In such locations, these

facilities should have priority over othe r uses.

   

Polic y 4.5.2 At new or e xpandin g m arinas follow operating p rocedures that prevent the

degradation of water quality.  Plan for an d provide  facilities to perfo rm fuel sp ill

containment, and sewage pump-out and disposal service.

   

Policy 4.5.3 Limit  dredging to the maintenance of existing chan nels and to  projects which enhance

or resto re eco system  func tions .  

   

Policy 4.5.4 Mitigate the loss of native coastal vegetation destroyed during maintenance dredging

by replantin g.

   

Policy 4.5.5 Do not rely upon shoreline stabilization structures for protection of deve lopm ent.  If

shoreline stabilization structures must  be used  minimize their impact to coastal

resou rces.   

Policy 4.5.6 Retain o r create buffe rs of native co astal vegetation  adjacent to  coastal wetlands,  tidal

marshes, and stream s.

   

Polic y 4.5.7 Acquire development rights and scenic easements to preserve the natural functions

and the scenic beauty of the coastline.

 

Polic y 4.5.8 Adopt and enf orce stand ards for signs alo ng scenic coastal roads and shores to

prese rve the  visua l am enitie s of th e area .  

   

Polic y 4.5.9 Assess sites proposed for development that are near existing archeological sites for

historical or archaeological significance; important properties and resources should

be protected, unless restoration or mitigation can be accomplished.

   

Indicators: (A) Water quality of estu arine waters.

(B) Percentage of the coast line that is maintained in a natural condition.

F. MARINE RESOURC ES

Goal 4 .6 Protect marine habitats from the adverse impacts of new development and

redevelopment.  

Policy 4.6.1 Maintain the volume, velocity,  and t iming of r iver and stream flows into the G ulf of

Mexico  within long-term seasonal ranges by non-artificial means unless alterations

are res torativ e. 

   

Policy 4.6.2 Design  and build new loc al, state, and private roads, bridges, and causew ays so as  not

to interfere with  surface w ater flows, an d with ap propriate protective m easures to

avoid degrading water quality.

   



IV-45 Adopted 08/05/97

Polic y 4.6.3 Unless  antiquated vested platted lots have dimensions or conditions which prohibit

innovative systems, serve new development within the coastal storm surge area with

existing capacity of central sewer systems, or with innovative septic type systems that

are proven to  provide a lo wer pote ntial for pollu tion, a higher lev el of organic

digestion, and an effluent less nutrified.

Polic y 4.6.4 Requ ire construction sites to be managed to prevent sediment from becoming

susp ende d in a djace nt wa ter bo dies. 

Polic y 4.6.5 Treat stormw ater before it enters coastal marsh e ecosystems.

Polic y 4.6.6 W here unregulated industrial discharge of heated water occurs,   do not cause

substantial damage or harm  to the aquatic life or vegetation in the receiving body of

water or interfere with the beneficial uses designated for the classification assigned

to those waters.

Polic y 4.6.7 Requ ire new dock s, piers, and other shoreline structures be designed a nd built  to

avoid  or pro tect se agrass  beds .  

   

Polic y 4.6.8 In boater edu cation programs stress the value of estuarine vegetation and the

destruction caused  by boat propellers in sha llow waters.

Policy 4.6.9 In a cooperative state and local action, establish boat speed limits in waterways where

wakes would cause erosion and damage shoreline vegetation.

   

Policy 4.6.10 Prohibit Outer Continental Shelf oil and gas exploration and production and

onshore  service facilities where marine or estuarine ecosystems would be

threatened by routine  operations or acciden tal occurrences.

   

Indicators: Percent reduction  in new d evelopm ent, redevelo pme nt, and recrea tional activity

which adve rsely impact m arine and estuarine resou rces.

Goal 4 .7 Provide public access to the coast in areas where environ mental degradation can be

minimized.

Policy 4.7.1 Acqu ire undeveloped upland areas to provide public  access to the  Gulf and  to coastal

rivers and springs.

   

Polic y 4.7.2 Maintain existing public visual access to the Gulf and to coastal rivers and springs .

   

Policy 4.7.3 Design ac cess to  coastal wetlands that functions to both  preserve the wetland(s)  and

incre ase p ublic  awa renes s of  w etlan d's ben efits.  

   

Indicators: Percent increase in th e num ber of acc ess points  compatible with non-degradation of

the environ men t.

G. WETLANDS

Goal 4 .8 Avoid  adverse  impacts to  the natu ral funct ions of the  region's w etlands or surface

water systems from developm ent and  redevelopment.

Policy 4.8.1 Coord inate regulato ry program s to ensure that the ecological functions of the reg ion 's

river systems are not degraded.  Develop or enhance intergovernmental coordination

strategies that will result in a cooperative approach toward the manageme nt,
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preservation, and protection of the region's wetlands and waterways, with special

em phas is on th ose w hich  cross j urisd iction al bo und aries.  

     

Polic y 4.8.2 Map  wetlands to approximate wetlands'  lateral extent as defined by the State's

uniform wetlands definition.

Polic y 4.8.3 Ensure that plans, regulations, and management decisions consistently protect and

enhance the follow ing functio ns of the regio n's wetlands : open sp ace, wildlife h abitat,

floodw ater retention, an d water q uality enha ncem ent.

   

Policy 4.8.4 For new struc tures that can  only  be built in wetlands or within protective buffer areas

of wetlands, establish  design criteria tha t maintain  wetland functions, such as:  piling

foundations above the 100-year flood elevation; and wastewater disposal by non-

traditional onsite  septic systems such as those described in policy 4.6.3 or central

system s. 

   

Polic y 4.8.5 Prohib it new inte rference to th e functions of coastal and riverain wetlands as

integrated natural system s.  Restore eco logical func tions of w etland systems w here

they have been degraded or destroyed.

   

Policy 4.8.6 Design  new tran sportation a nd utility  facilities  to avoid interference with the natural

operation of wetlands, and in a sufficient size and height to accommodate the

movement and m igration of wildlife through the area.

Polic y 4.8.7 Incorpora te small isolated wetlands into surface water management systems where

doin g so w ould  facilita te the ir prese rvatio n.  

Policy 4.8.8 Design  those stormwater and wastewater treatment systems that incorporate  wetlands

to mim ic the hydro period ne cessary to sup port an undisrup ted vegetative  comm unity

and to m atch the wetland s' capacity to assimilate nutrients.

Policy 4.8.9 Harvest timber in wetlands in such a way that the wetland's hydrologic and ecological

func tions  are no t imp aired .  

   

Policy 4.8.10 Requ ire restoration  where wetlands have been illegally impaired by

drainage, dredge an d fill, or other activities to  provide an  overa ll net

envir onm ental  bene fit.  

Policy 4.8.11 Reserve an upland buffer zone adjacent to wetlands, lakes, rivers, streams,

springs and sinks as a water quality, quantity, and habitat protection buffer

within  which p rimary  and secondary impacts to the wetland from activities

such as drainage, filling, pesticide application, excavation, and construction

are restricted.  Define these buffer zones  and the limits of all impacts to each

fea tur e's  and buffer's function in a coordinated effort lead by local

governm ents with assistance from the water management districts and the

Departm ents of Environm ental Protection and  Com munity A ffairs.

  

Policy 4.8.12 Coop erate at intergovernmen tal levels to establish an d main tain minimum

seasonal stream an d spring flow s, minim um an d max imum  estuary  inflows,

and lake levels based o n ecosystem  water needs.

Policy 4.8.13 Cooperate at intergovernmental levels to implement plans to improve and

maintain w ater quality in lakes.
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Policy 4.8.14 Man age new increments of sewage effluent and storm water runoff so  that

they do not degrade the water quality of adjacent water bodies.  Consider

advanced treatment of wastewater to avoid accelerating the eutrophication

of the receiving water body.

   

Policy 4.8.15 Coop erate with the water management districts in restoring natura l

stream beds  and n ative v egetat ion a long th e regio n's rivers .  

   

Policy 4.8.17 Control new de velopment to preve nt reduced floodway conveyance and

increased flood elevations, velocity, sediment, and pollution load of 100-year

flood waters.

Policy 4.8.18 Design ne w pub lic and priva te roads so as not to impede the natural flow of

water.

   

Indicators: The percentage of new developments and redevelopments which adversely impact

wetlands and  surface water system s.

H. BIODIVERSITY AND ECOSYSTEM MANAGEMENT

Goal 4 .9 Maintain and enhance the hab itat and populations of native species of plants and

animals.  

Policy 4.9.1 Preserve and protect areas of fish and wildlife habitat of sufficient diversity, size, and

linkages to maintain viab le populations of the  indigenous species.

Policy 4.9.2 Design  roads and bridges to incorporate design features that facilitate the free passage

of wildlife so as to avoid ve hicle and anim al collisions.

   

Policy 4.9.3 Use development and redevelopment opportunities to design, construct, and mainta in

facilities in a manner that preserves or restores existing native vegetation, including

understo ry and g roun d cov er, except where  non-na tive vegetation  is necessary to

prov ide a f ire-resi stant b uffer  zone  arou nd b uildin gs. 

   

Polic y 4.9.4 Encou rage the use o f native plan ts for landsca ping.

   

Polic y 4.9.5 Use alternatives to pesticides and herbicides for control of insects and  exotic plan ts

except where deemed ineffective or cost prohibitive.

Polic y 4.9.6 Discou rage the propagation of invasive exotic plants, as listed by the Florida

Department of Agriculture .  During the course of development or redevelopment

activi ties, req uire th e rem oval o f inva sive ex otics f rom  the site .  

Policy 4.9.7 Provide in forma tion on lan dscapin g with  native plants and enhancing habitat for the

less abundant native species of wildlife to the general public.

  

Polic y 4.9.8 Limit  the new  constructio n and exp ansion of multi-slip docking facilities and boat

ramps to locations where there is quick access to deep, open water, where the

associated increase in boat traffic will be outside the areas of high manatee

concentration, and where wetlands supporting manatee habitat will not be disturbed.

   

Polic y 4.9.9 In communities where manatees frequent local waters, adopt a manatee protection

plan  design ed to  addr ess cu mu lative  imp acts.  
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Policy 4.9.10 Acqu ire additions to publicly owned preserves and refuges where  needed to

protect the quality and  safety of sum mer an d winter m anatee ac tivity centers

and conn ecting travel routes.

   

Policy 4.9.11 Adopt slow or id le  speed zones,  with or without channel exemption as

appropriate, in areas frequented by manatees.  Improve enforcement of speed

limit s.  

   

Policy 4.9.12 Avoid  the injury or disturbance of manatees by aquatic commercial and

recreational activities through  the use of e ducation  and enf orcement.

Coop erate with regional, state, and federal level agencies in dissemin ating

and displaying educational materials on coastal and marine resource

conse rvation, and manatees in particular, to boaters near areas where both

ma natee s and  hum ans c ongre gate. 

Indicators: (A) Net change in  the num ber of sustain able pop ulations  of native plant and

animal species.

(B) Number  of local governments with landscape ordinances that protect natural

plan t com mu nities .   

(C) Number of living manatees in the region.

(D) Initiation and exp ansion o f land acq uisition and  less than fee -simple

programs to acquire, manage, and improve the viability of native habitats and

species.

(E) A lack of additions to the endangered, threatened, or species of special

concern lists within the region.

Goal 4.10 Reduce or mitigate the loss of habitat  for enda ngered  or threa tened sp ecies in the

region.

Polic y 4.10 .1 Identify potential habitat for endangered or threatened plants and a n im als

through  cooperative efforts with the water management districts, the Florida

Natural Areas Inventory, state agencies, and local conservation

organ izatio ns.  

Polic y 4.10 .2 Examine sites proposed for development for the presence of listed species'

habitat.   Whe re mem bers of suc h species a re present, con sult appropria te

agencies and adopt plans that provide for the preservation of habitat, or

approp riate mitigation, adequate to maintain existing and viable pop ulations,

as a cond ition for dev elopm ent appro val.

  

Policy 4.10 .3 Assist in the protection of habitat of threatened and endangered anima ls and

plants   with strategies and techniques that provide overall net benefits such

as the transfer of development densities and flexible m itigation techniques.

The taking of threatened or endangered species shall not be allowed unless

this taking is mitigated by the preservation of a higher quality or larger size

habitat area.

Polic y 4.10 .4 Use public an d public-p rivate partnersh ips to acqu ire, through  purchase,

donation, or voluntary conservation easements, the properties which contain

important habitat for listed species.  Extend appropriate incentives for such

private  sector initiatives to preserve habitat in a mann er consisten t with  state

and f edera l laws .  

   

Polic y 4.10 .5 Confer with the Flori da Natural Areas Inventory, the Florida Game and

Freshwater Fish Commission, and the U.S. Fish and Wildlife Service when

revising land use p lans that m ight affect the habitat of threatened or

endangered sp ecies of plants and an imals.

   

Indicators: Net change in  threatened  and end angered sp ecies pop ulations, population viability,

acres of habitat, and acres of native vegetative communities which support listed

species.
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Goal 4.11 Reduce the number of new development and redevelopments which adversely affect the

environmental quality, physical character, or natural function o f the regio n's

exceptional ge ographic fea tures and env ironmentally sen sitive areas.

Policy 4.11 .1 In cooperation with agencies and organization s with  expertise, identify and

map  natural resources of regional significance, and the environme ntally

sensitive areas and ecological communities within jurisdictional boundaries

.

   

Polic y 4.11 .2 Natural resources o f significance, exceptional geographical features and

environm entally  sensitive areas should be ide ntified, and priorities and

means of protecting them established consistent with this plan and plans of

other regional and state agenc ies.

Polic y 4.11 .3 Identify and preserve ecologically intact systems  in a prioritized manner

through public ow nership and/or pu blic-private partnerships.

   

Polic y 4.11 .4 Encou rage owners of environmentally sensitive lan d  to utilize best

management practices, or to voluntarily convey conservatio n easem ents to

local,  regional, or state agencies, or to non-profit conservation  groups, in

exchan ge for lowered tax assessments based on the restricted use, consistent

with Florida Statutes govern ing conservation easem ents.

Polic y 4.11 .5 Development adjacent to pre servation an d conse rvation areas sh ould  be

com patible  with the purposes of those areas.  Where needed, the more recent

deve lopm ent sh ould  provi de bu ffers f or pre viou sly exi sting la nd u ses. 

Polic y 4.11 .6 Restrict the use of m otorized ve hicles on e nvironm enta lly sensitive public

land s.  Con sider m otor-f ree da ys on  rivers a nd la kes. 

Polic y 4.11 .7 Attempt to locate future development and transportation systems so as not

to inhibit prescribed burns in regionally significant fire-maintained plant

commun ities such as those in the Ocala Nation al Forest, W ithlacooc hee State

Forest,  Cedar Key Scrub State Preserve and privately and publicly owned

pine flatwood s and pine plan tations.

   

Policy 4.11 .8 Use management plans for public and private lands to allow for and prom ote

prescribed burning as a management tool to enhance fire-maintained

ecosystems.

Indicators: (A) Reduction in the num ber and imp act of new de velopme nts and

redevelop men ts which adversely affect exceptional geographic features and

environm entally sensitive areas.

(B) Number  of acres of fire dependent plant communities which are maintained

within the param eters of their managem ent plans.

I. RECREATION  AND ECOTO URISM

 Goal 4.12 Ensure that the recreation needs of the population are met through a n increase  in the

number, va riety, and qua lity of recreationa l facilities.

Polic y 4.12 .1 Prioritize lands to b e conside red for pub lic acquisition  such that a  high

priori ty is give n to p oten tial rec reatio n sites  in rap idly d evelo ping a reas. 

   

Polic y 4.12 .2 Include resource-based and/or activity-based recreational areas as part  of

open space  requirements.
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Policy 4.12 .4 Encourage the owners of land appropriate for outdoor recreational purposes

to make th e land ava ilable to the p ublic throu gh the use  of conservation

easements or coven ants with S tate or local gov ernme nts in exch ange for a

reduced tax assessment based upon the restricted use value of the property.

 

   

Policy 4.12 .5 Main tain reason able pub lic access at major lakes and rivers; choose new boat

ram p loc ation s that w ill mi nim ize en viron me ntal d isturb ance .   

Policy 4.12 .6 Manage the recreational use of parks and preserves to allow for comp atible

uses that do not ad versely affect the natural resources.

   

Polic y 4.12 .7 Consider flood-prone areas for recreati onal use a s an alternative  to more

intensive d evelopm ent.

  

Policy 4.12 .8 Consider utility line  rights-of-way and abandoned railroad rights-of-way for

nature trails, bicycle paths, and wildlife passagew ays.

Policy 4.12 .9 Retain  public  ownership and control of the Cross-Florida Greenway and use

it for recreation, wildlife habitat, and for public purposes compatible with the

foregoing.

   

Policy 4.12.10 Coop erate with othe r local govern men ts, regional, and state agencies, and non-pro fit

trail organizations to develop a region-wide hiking and  bike path sy stem tha t connec ts

urba n area s with  rural re creati onal  areas.  

Policy 4.12.11 In cooperation with regional and state agencies, evaluate, recommend, and designate

portions of the region's rivers and streams as canoe trails where motorized boats are

restricted.

   

Policy 4.12.12 Consider the m anageme nt plans of pub lic lands when am ending future land u se plans

and land development regulations to avoid a negative impact to existing parks and

recrea tiona l areas .  

   

Policy 4.12.13 Local governments should regulate land use around springs and spring runs to

maintain their environ mental and  recreational benefits.

  

Policy 4.12.14 Adopt and enforce boat speed limits in areas w here wakes cau se erosion of banks and

where there are con flicts between boating an d other water sports.

Policy 4.12.16 Encou rage and con sider the utilizatio n of inno vative land u se contro l mech anisms

such as "greenlinin g" to protect parks, recreation and eco-tourism facilities and lands

from the nega tive impacts of adjac ent incom patible land uses.

Indicators: Increase in the amount and usage of parks and recreation facilities and land s suitable

for recreation and eco -tourism.

J. AGRICULTURE AND SILVICULTURE

Goal 4.13 Make  maximum utilization of appro priate best man agement pr actices and conserv ation

methods by agricultural and forestry management unit s, as determined by Natural

Resource Conservation Districts, the Division of Forestry, the Department of

Environm ental Protectio n, and wa ter manag ement districts.
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Policy 4.13 .1 Encou rage technical and financial assistance to assist  farmers utilization of

appropriate best m anageme nt practices.

 

Polic y 4.13 .2 Coop erate with farmers and ranchers to encourage the use of best

management practices in silviculture and agriculture to enhance wildlife

habitat,  conserve water, reduce erosion, and reduce the amount of pollutan ts

entering the e nvironm ent.

Policy 4.13 .3 Cooperate with forest owners and managers in providing for multiple use  of

forest resources, in  part by following best management practices for streams,

wetla nds, w atersh eds a nd w ildlife .  

Polic y 4.13 .4 Encou rage federal and state co st-share program s to promote the utilization

of the most effective conservation techniques by agriculture.

Policy 4.13 .5 Encourage technical assistance to facilitate adoption by farmers  and foresters

of integrated pest management techniques and efficient fertilizer application

practices that minim ize the use of chem icals.

Policy 4.13 .6 Encourage the utilization of biologica l pest contro ls to further the reduction

in reliance on chem ical controls.

Polic y 4.13 .7 Ensure  the availability of an adequate and dependable supply of water for

agriculture  through en couragem ent of the u se of irrigation m ethods best

suited to particular crops and c onditions.

Polic y 4.13 .8 Encou rage the utilization of reclaimed wastewater for irrigation of

approp riate crops where feasible and where its use will not threaten

groundwater quality.

Polic y 4.13 .9 Encou rage the establishmen t of best m anagement practices and design

criteria for aquaculture to promote this activity.

Indicators: (A) Increase usage of app ropriate best management practices and conservation

method s.

(B) Increase in policies, programs and incentives promoting best management

practices and other co nservation techniqu es.

K. AIR QUALITY

Goal 4.14 Ma intain the region's concentrations of all air pollutants for which standards have

been established  at levels less than the maximums allowed by state and federal

standards .

Policy 4.14 .1 Consider the cumulative effects of development on air quality during project

review; implement  mitigation m easures w here need ed to  avoid deterioration

of the  amb ient a ir.  

   

Polic y 4.14 .2 In urban and urbanized areas provide sidewalks and bicycle lanes on new

and existing roads a nd road way w idening pro jects in accordance with a plan

to provide , walking and bicycling as alternative modes  of transportation.

  

Polic y 4.14 .3 Adopt tree preservation ordinances and plans for the planting and

maintenance of vegetative buffers for air purification .

   

Policy 4.14 .4 Do no t use incine rators to dispose of waste that can be recycled, composted,

or disp osed  of in a  man ner w hich  min imiz es im pacts  to air q uality .   
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Polic y 4.14 .5 Continue to allow prescribed burning to reduce the danger of wildfire,

improve  and manage wild life habitats, and maintain fire-dependent

vegetative comm unities provided that safeguards are taken to e nsure

roadway visibility and notification  is given in  advance to ne arby residents.

Indicators: Number and severity of air quality violations within the Region.

L. ENERGY CONSERVATION

Goal 4.15 Attain per capita renewable energy consumption rates in the region that equal or

exceed state av erages.

Polic y 4.15 .1 Use renewable energy sources wherever feasible.

Policy 4.15 .2 Set criteria for building design, new construction, and setback requirem ents

that prevent interference  with so lar devices.

   

Indicators: Increase in direct solar energy usage within the region.

Goal 4.16 Achieve a rate of per capita electrical energy consumption no g reater than state

averages.

Polic y 4.16 .1 Encou rage energy efficient build ing techniques, and enforce the Florida

Energy Efficiency Code.

   

Polic y 4.16 .2 Encou rage electrical utilities to im pleme nt load m anagem ent strategies to

reduce the peak electrical demand of their custom ers, and ene rgy efficiency

progra ms to  redu ce the  overa ll ene rgy co nsum ption  of cu stom ers.  

Polic y 4.16 .3 Encourage tree-planting and landscaping to reduce urban heat build-up.

   

Indicators: Per capita electrical energy consumption within the Region.

Goal 4.17 Reduce the per capita gasoline consumption in the region .

Polic y 4.17 .1 Coop erate with the Florida  Departm ent of Tran sportation to  imp lement

energy  saving transportation practices, such as the synchronization of traffic

signal s.  

   

Policy 4.17 .2 Coord inate and  encoura ge the development and improvement of ridesharing

and o ther co mm uting o ption s.  

   

Polic y 4.17 .3 Include provis ions for multi-use (planned unit development) in local land

development regulations.  U se local gove rnmen t comp rehensive p lans to

discourage  energy ineffic ient urban /suburba n sprawl.

   

Indicators: Per capita gasoline consumption in the Region.

M . HAZARDOUS WA STE

Goal 4.18 Manage,  treat and dispose of all hazardous wastes generated in the region in

accordan ce with app licable local, state and fe deral regulatio ns.
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Policy 4.18 .1 Institute or maintain "Amnesty Day" programs  and offer incentives such as

the collection of "conditionally exempt small quantity generator" wastes for

a reduced fee.

   

Policy 4.18 .2 Develop pu blic awareness  programs on the definition of a hazardous waste

and types of ha zardous waste m anageme nt practices.

Polic y 4.18 .3 Encourage the development of environmentally safe hazardous waste

treatment, storage, and disposa l facilities.

Indicators: (A) Number of hazardous waste violations reported within the Region.

(B) Number of po unds of hazardous waste collected and properly disposed of.

N. SOLID WASTE

Goal 4.19 Reduce the per capita amount of solid waste per capita generated, and disposed  of in

landfills within the region.

Polic y 4.19 .1 Institute  solid waste recycling and yard waste composting programs to

redu ce the  waste  stream  and t o exte nd th e life o f existi ng lan dfills. 

Indicators: Reduction in the per ca pita am ount of so lid waste d isposed in  landfills  within the

Region.

O. WASTEWATER

Goal 4.20 At all wastewater treatment plants maintain an appropriate level of wastewater

treatment quality, consistent with standards established by the Florida Department of

Environmental Protection and the Environmental Protection Agency.

Polic y 4.20 .1 Remedy any wastewater treatment plant deficiencies identified by DEP or

EPA.

Polic y 4.20 .2 Provide incentives such as rebates or rate reductions based on reduced

capacity  requirements fo r customers w ho utilize effective wastewater

reduction devices.

Policy 4.20 .3 Elimin ate the disch arge of inad equately trea ted wastew ater into  ground and

surface water bod ies.

Policy 4.20 .4 Identify and develop  alternative m ethods o f wastew ater treatme nt, disposal,

and r euse  of w astew ater to  redu ce de grada tion o f wat er reso urces .    

Policy 4.20 .5 Identify areas whe re septic  tanks are inappropriate, and implement strategies

to impro ve the treatm ent level of w astewater.

   

Indicators: Percenta ge of wastewater treatment plants that meet or exceed established wastewater

treatment quality levels.

P. MINING

Goal 4.21 Use permitting requirements to reclaim  lands disturbed for mineral extraction.

Policy 4.21.1  Reclaim  land to be  comp atible with adjacent land uses and consistent with the local

future  land use d esignation.  If recla imed a rea is not sche duled fo r developm ent,

reclam ation  into n ative e cosy stem (s) is pre ferrab le.  
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Policy 4.21.2  Require all  mine operators to submit conceptual excavation and reclamation plans

which demonstrate compliance with local mining ordinances and regulatory agency

rules and ordinanc es.

   

Polic y 4.21 .3 Carry  out reclamation  activities in a manner w hich minim izes impacts on

surface and groun dwater resources, wildlife, and ad jacent lands.

   

Indicators: Percentage of the total acreage of mined land that has been reclaimed.

Goal 4.22 To coordinate  the regulation of the region's natural resource extraction activities to be

comprehe nsive in scope an d coordina ted among  local, regional, and  state agencies.

Policy 4.22.1  Transmit cop ies of applications and  permits, and vested rights  determ inations to sta te

and local agenc ies involved  with  mining regulation (presently the counties, the water

management districts, and the Department of Environmental Protection) for mutual

review .  

Polic y 4.22 .2 Establish standards for se tbacks and  buffer a reas to promote land use

com patib ility.  

   

Policy 4.22.3  Requ ire mining o perators  to provide  financial ass urance aga inst the estim ated costs

of rec lam ation  activit ies.  

Policy 4.22.4  Issue an approval to commence excavation activities only after all agency permit s

with  supporting documentation have been submitted and a final local development

order has been issued.

Policy 4.22.5  Own ers of aban doned  mining site s where re clamation is not required should be

offered incentives to carry ou t reclamation plan s.

Polic y 4.22 .6 Requ ire existing mining operations to adopt techniques for noise  and

vibration control to the extent that they shall be in conformance with the

general noise and vibration levels established within their respective

counties.

Polic y 4.22 .7 Use buffers to minimize the effects of resource extraction.

Policy 4.22 .8 An environmental assessment shall be conducted and evaluated as part of the

mining perm it process.

Policy 4.22 .9 Mining may be allowed in areas other than those addressed in Goal Cluster

23 when permitted and mitigated in comp liance with  applicab le federal, state

and local regulations.

Indicators: Number  of final developm ent orders issued under a coordinated process of

comprehensive mining regulation.

Goal 4.23 To use land use planning to protect significant regional resources from the adverse

effects of resource extraction.

Policy 4.23 .1 Resource extraction shall not be al lowed in areas of habitat known to support

viable population s of threatened and  endangered spe cies.

Policy 4.23.2  Resource extraction shall not be allowed in any rivers, streams,  lakes, or springs

which cannot be restored.  In addition, resource extraction shall not be allowed in

wetlands contiguous to regionally significant rivers, streams, lakes, or springs.
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"Restoration is defined as restoring the type, nature, and fun ction of the  ecosystem  in

existence p rior to min ing.

Policy 4.23.3  Resource extraction sh all not be allo wed in  "other affected areas" where mitigation

or restora tion c anno t be ac com plish ed.  "Other affected areas" are defined as wetlands

(other than those identified in p olicy 4.23.2), floodplains, and h abitat of species of

special concern.

Polic y 4.23 .4 Investigate  sites proposed for resource extraction for the presence of

significant archeological resources.  If present, make provisions for either

protection on-site or m itigation (salvage) befo re minin g activities are

permitted.

Policy 4.23.5  Encou rage the development of m ining of land containing important economically-

recoverab le mineral reserves that are consistent with the respe cti ve c ou nty 's

comprehensive  plans and  that are locatio ns consis tent with policies 4.23.1, 4.23.2,

4.23.3 and 4.23.4.

Policy 4.23 .6 Pursue cooperative acquisition or other options between local governmen ts,

the water management district and the state, to allow for the preservation of

environm entally  significant regional resources that may be impacted by

mining activities.

Indicators: Number  of final dev elopm ent orders fo r resource extraction where significant regional

resources are protected or successfully mitigated.


