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FI NAL REPORT PERSPECTI VE

Florida Institute of Phosphate Research
Robert S. Akins -- Research Director, Phosphate M ning

The Florida Phosphate Industry owns or controls about
500,000 acres within the Central Florida Phosphate M ning
District. Since passage of "The State and Regional Pl anning
Act of 1984", there has been a significant anobunt of interest
on the part of the various planning agencies, regulatory
agencies and public inpacted by activities of the Industry in
the present and future land uses within this Mning District.

In 1985, the Board of Directors of the |Institute
identified "The Resource as an inportant area of study in the
Institute's Overall research effort. In June of 1988, the
Board approved Central Florida Regional Planning Council's
proposal to devel op a geographical data base for the portions
of those counties -- Polk, HIlsborough, Manatee, Hardee and
DeSoto -- incorporating the Mning D strict. The data base
was to depict present land use and projected |and use to 2010.

Shortly after authorizing the study, the Institute's
Board directed CFRPC to incorporate an i ndependent anal ysis by
the Florida Audubon Society of the conservation and
environnmental opportunities in the current and future | and use
pl anning efforts.

This study represents a first effort to bring together in
one source docunent the current and projected |land uses for
the mning and chemical conpanies operating within the study
area and FLUCCS |and use categories for the balance of the
land within the sane area. The information is presented in
color coded map format (1 inch = 4 mles). The information is
al so available on conputer discs on witten request to those
interested in a nore detailed analysis of specific areas.



TABLE OF CONTENTS

EXEctJTIVE SUMARY.-.-.----.-.......-....................V
INTRODUCTION ..ccecccccsosocsoosooscnossossacsssesansoosses 1

Background

Objective

Study Area

Land Use and Cover Classification System
Legislation Affecting Land Use and Reclamation

PHOSPHATE INDUSTRY - CHEMICAL FERTILIZER PLANTS .;.... 13
Background
Land Use/Location

Companies
Future/Projections

PHOSPHATE INDUSTRY = MINING ....ceecesvscccscnasscsnass 18

Background

Current Status

DRI-EIS Areas

Reclamation

Mining/Future Projections
PRESENT AND FUTURE LANDiUSE BY COUNTY ...v.ciceennscese 37

Present Land Use

Future Land Use

Premining/Post-Reclamation Comparison
CONSERVATION/ENVIRONMENTAL. .t ccvesscosssccsssecasscase 53
REGULATORY ......l....ll........’...Q.'...O.l'.......-.. 66
CONCLUSIONS AND RECOMMENDATIONS ,................;.... 73

REFERENCES 8 5 0 2 0 O P 0 OSSO OGBS S S SE OSSP PSSO L E S LSS LETsSE 76



10

11

12

13

14

LIST OF FIGURES

General Location of Study AYea c..cceececcescccossascccsss eee2
Project Study Area Within Mineable Line ........c..c.......4
Phosphate Chemical Fertilizer Plant Location ..............15

Current Status of Phosphate Lands ........sc.e000....APPENDIX

Active Phosphate Mine Locations .......cccececveecceceees..23
Active Phosphate Mine Locations in the Year 2000 ......... .24
Active Phosphate Mine Locations in the Year 2010 .......... 25
Phosphate Industry Mining Operations Mineout

TiMEFfYaAMe .cecceceocsesscrsassosssosccssssssssnsacaccsssensconcss 30
Projected Production of Phosphate ROCK .....c.ccccecececses 31

Land Use and Cover = 1989 .....cceseesccssscscssssss APPENDIX

Phosphate-Related Developments of Regional :
IMPACE teeveeenseeacanseosoassnassssaosnssssoacocassasosssecs 49

Land Use and Cover, Projected to 2010 .......... «....APPENDIX
Areas of Limited Development Potential ..............APPENDIX

Approved Conceptual Reclamation Plans teeeeesoseenss APPENDIX



10

11

12

13

14
15

16

LIST OF TABLES

Land Use/Cover Symbolism Scheme .....cccecveecsvcscsccccseas 6
Current Progress of Comprehensive Plans .......c.cccoees00.11

Phosphate Industry Chemical Plants ....cccevcecccccasceaneaslb

- Phosphate Industry - Operating Mines ........c.ec0evevece ..21

Phosphate Industry - Mining - Current
Landownership - Non-operational ....iceeetevccosacscccseessb

Phosphate Industry Landownership -
Complete or in Progress Development of
Regional Impact Areas to be Mined .....cccceeeeen.. O ¢

Phosphate Industry Landownership -
Possible Development of Regional Impact

AYCAS ceecesonsonosesesssssnsansscnasanassacas e eesaneeans .34
Florida Phosphate Industry Production Data .......... cee e 35
Florida Phosphate Industry - Economic Contributions ....... 36
Premining and Post-Reclamation ‘

Land Use ...ccevnnncas cesecesscnsanas ceeceseccsscanas cee e 47
Developments of Regional Impact ....ceeeeeceecen cesecasanen 50

Phosphate Industry Landownership within
StudyArea ......‘.'.l...‘.‘.........‘.‘......Q......"000051

Population by CoUNty ...iceeeeerenecteecscncaccecnconnsas ..52

Federal Legislation Affecting
Environmental Review and Permitting ............. ceeeeeenn .66

State Legislation Pertaining to the
Licensing of Florida Phosphate Operations ..........c.o... ..68

County Regulations .....cceeecesesnncncsaoceccsas ceeeoane .72



EXECUTI VE SUWARY

Florida is and will continue to be a rapidly grow ng
state. The need for growth nmanagenent and |and use planning
was recogni zed by the State Legislature when they passed "The
State and Regional Planning Act of 1984". The State plan and
all Regional Conprehensive Policy Plans have been conpleted
and adopt ed. The 1ocal governnent (counties and cities)
growt h managenent and |and use plans are due to be conpleted
by late 1990.

The study area for this project includes portions of
DeSot 0o, Hardee, Hillsborough, Manatee and Pol k Counties. This
1,265,069 acre |land area has experienced the same growth and
| and use pressures as have other non-coastal regions, but
because the phosphate industry owns or controls al nost 40% of
the acreage, its devel opment has been slowed. The mgjority of
these lands will becone available sonetinme in the first part
of the 21st century, after the industry has conpleted mning
and recl amati on.

Three factors are paranmount in determining the use of a
particular plot of land; natural, econonic and political.
I ndustry deci sions on whether or not to mne a given tract,
how and when to reclaimthe |land after m ning, and how to neet
the political/regulatory requirements are all based on the
interplay of these three factors.

Chemi cal Fertilizer Plants

Over the last 40 years the techniques of mning phosphate
rock have not changed substantially in kind, only in
magni tude. However, the chem cal processing of the phosphate
rock has undergone a transition from small nor mal
super phosphat e plant operations to | arge phosphoric aci d-based
plants producing finished products such as di-amonium
phosphate, triple superphosphate and nono-ammoni um phosphat e.
There are currently 11 fertilizer plants and one animal food
supplenent plant within the Central Florida study region,
producing over 12 mllion tons of finished products annually.

The technology switch to wet process phosphoric acid
based products brought wth it an unwelcone by-product,
phosphogypsum Approximately five tons of phosphogypsum
(calcium sul fate di-hydrate) are produced per ton of recovered

phosphoric acid anhydride (p,Q). Phosphogypsum requires
si zeabl e di sposal / storage areas. The 11 chem cal | ants in
the study area have four inactive storage piles in addition to
the active piles at each site. There are currently 4,872

acres in gypsum storage, 25% of the total plant acreage. It
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is estimated that there are over 600 mllion tons of gypsum
stored in Florida with about 30 mllion tons of production
bei ng added each year. Approximately 1,900 acres of land are
progranmmred for additional gypsum storage. The industry and
the Institute of Phosphate Research have been trying to
devel op |arge tonnage, environnmentally benign uses for this
by-product to alleviate the problens inherent in reclaimng
the acreage used for gypsum storage, but the recent EPA ruling

requiring the phosphogypsumto remain on the stacks threatens
to undermne these efforts.

Though nost of the phosphate rock mning in Polk and

H | | sborough Counties wll have been conpleted by the year
2010 as the industry noves southward into Hardee, DeSoto and
Manat ee, the chemical plants will still be operating. Due to

increasing regulatory and environnental concerns and the
negative econom c inpact of relocating, established chem ca
plants will alnost certainly remain at their present |ocation.

Phosphate M ning

The m ning of phosphate rock has been carried out within
the study area for over 100 years, The industry has grown
from small operations which disturbed a few acres of land to
its present day size in which the total acreage mned by the
i ndustry averages 6000 acres/year, wth the production of
about 40 nmillion metric tons of rock. The phosphate industry
owns 466,440 acres in the study area, over half of which
(241,149 acres) is in active mning areas. Industry and the
Departnent of Natural Resources (DNR) figures indicate that a
total of 218,229 acres have been m ned; 149,130 acres before
July 1, 1975 and 69, 099 since that date. Ten conpanies are
presently operating 19 mne sites wthin the study area.

Two main waste products are generated during the
beneficiation and processing of phosphate rock: sand tailings
and phosphatic clays. Tailings are commonly used to backfill
mne cuts, then the overburden stockpiled nearby is spread
over the tailings to produce a stable land formw th a variety
of potential uses. The phosphatic clays are punped as a 3 to
5% solids slurry to large, diked areas where the clay solids
slowy settle and the supernatant water is renoved through
spillways and reused in the m ne operations. The waste clay
settling ponds occupy from 20 to 40% of the |and area m ned,
so that a significant portion of mned land wll not be
available for |oad-supporting, construction uses. I
recently, these clay ponds required 10 to 15 vyears to
consolidate to a 15-20% solids level and to crust over enough
to support cattle. However, due to innovative nechani cal
dewat eri ng techni ques devel oped by FIPR and the industry, this
time requirenent has been shortened to three to five years.
Anot her reclamation innovation, sand/clay mxing, has been
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used at several mne sites and affords equally short tine
franes for the conpletion of reclanation. The 19 operating
m nes have 57,146 acres of active and inactive clay ponds with
a projection of 20,000 additional acres needed for future
operati ons.

Throughout nost of the years of phosphate mning in
Central Florida there was no requirement that mned |ands be
recl ai ned. A conpany spent the noney to reclaim only where
there was denonstrable economc incentive or an overwhel m ng
aesthetic need. The State of Florida nandated that all |and
mned after July 1, 1975 nust be reclainmed and provided sone
noni es through the severance tax program (adninistered by DNR)
to assist in the reclamation of pre-1975 m ned | ands. Si nce
1975, phosphate mners have considered land reclanmation an

integral cost of doing business. Industry and DNR figures
confirm that 41% (28,248 acres) of post-1975 mned |and have
been recl ai ned. In addition, 58% (86,624 acres) of pre-1975

| and have been reclai ned and rel eased.

El even of the 19 operating phosphate rock mnes in the

study area wll have mned out their currently permtted
reserves by the year 2000. It is probable that four to six of
these conpanies will still be mning in the study area past

t he year 2010. Phosphate rock production will peak at about
40 mllion nmetric tons, then gradually decline to around 20
mllion tons by the year 2010. Conpanies are now planning the
utilization or disposition of their |and areas which are being
reclainmed and rel eased by the permtting agencies. Some firms
expect to wutilize their reclained land thenselves in the
agricultural area and are planting citrus groves, tinber and
pasture grasses. All are open to promsing industrial
projects such as waste treatnent facilities, power plants,
war ehousi ng and other enterprises which can take advantage of
the low residential density and in-place infrastructure
(roads, railroads, power lines, deep wells, etc.).

The five-county area will certainly experience popul ation
growt h pressures and a denand for residential, comercial and
recreational land. Proper planning to discourage urban spraw
will necessitate putting mned and reclaimed land into
agricultural and recreational uses near the cities. The
phosphate industry is in a unique position to contribute to
the orderly and environnental |y sound devel opment of the five-
county area.



1. I NTRODUCTI ON

1.1 BACKGROUND

~ This is the final report on a program to study the
regional |and use planning and the reclamation of m ned |ands

conducted by the Phosphate Industry. The study was carried
out for the Florida Institute of Phosphate Research under

contracts 88-04-041, 88-04-041S, and 88-04-041T by the Central
Fl ori da Regi onal Planning Council.

Florida is and will continue to be a rapidly grow ng
state. The need for growth nanagenent was recogni zed by the
State Legislature when they passed "The State and Regional
Planning Act of 1984". The State Plan and all Regional

Conprehensive Policy Plans have been conpleted and adopted
The | ocal governnent (counties and cities) growh managenent

and |land use plans are due to be conpleted by |ate 1990.

The study area for this program includes portions of five
counties (Figure 1). This area has experienced the sane
grow h and | and use pressures as other portions of the state.
However, this area's growh and diverse |land use have been
sonewhat slowed because of large tract ownership by the
phosphate industry. Mst of this industry owned land will not
becone avail able for other land uses until they have m ned and

reclaimed the land. The availability of the majority of these
lands will occur in the early part of the 21st Century.

1.2 OBJECTI VE

In August, 1985, the Florida Institute of Phosphate
Research issued a report that analyzed a |ist of 29 research
topics that were considered to be deserving of financial
support. This report was entitled "Analysis of Research
Priorities".

This report was updated in January, 1987. Wthin the
Resource Research Priorities section of this report, four
priorities were listed. Portions of two of these priorities,
CGeogr aphi cal Data Base and Land Use Pl anning are considered in

this funded study. It is the objective of this study to
prepare a final docunent that wll provide a nuch néeded

response to these two research priorities.
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1.3 STUDY AREA

~The program study area includes the central and southern
portions of the Florida phosphate resource districts. These
districts are encircled by an approximate mneable |imts |ine
that defines the study area as shown in Figure 2. The study
area includes portions of five counties--Polk, HIIlsborough
Manatee,  Hardee, and DeSoto. The Occidental Chem cal
Corporation's North Florida mning and chem cal operations are
not included in the study.

The study area contains about 1,265,000 acres, of which
466,440 acres are owned by the phosphate or related
i ndustri es. The data displayed in the tables, charts, and
maps throughout this report that describe the study area was
current as of m d-1989.

1.4 LAND USE AND COVER CLASSI FI CATI ON SYSTEM

The land use and |and cover classification system used in
this report is the Florida Land Use and Cover assification
System commonly known as FLUCCS. Using this system it is
possible to differentiate and display a w de range of |and
uses; from urban to agricultural, from natural to those wth
a great anmount of influence by man.

The FLUCCS systemis a nodification of the system devised
by the U S. Geological Survey for its 1:250,000 scale |and use
map series. Sonme categories of use which do not exist in
Fl orida were dropped entirely, while others were redefined or
added in order to nore fully reflect conditions in the State.

Both systens use a three-level hierarchy to define |and
use classification; each level given adds to the description
of the land use at that location. For exanple, a FLUCCS code

of 1~ "10" , or "100" would indicate "Uban or Built-up"
| and, a very generalized definition. FLUCCS code "11" or
"110" narrows that |and- use to "Residential" and a FLUCCS

code of "111" pinpoints the area as "Single Unit, Low Density
(less than 2 dwelling units per acre)." Considering the size
of the study area and the scale of the maps provided, all |and
use categories displayed wll be either Level | or Level Il

The choice of using the FLUCCS systemin this report was
based on three factors. First, the Departnent of Natural
Resources mandates that all reclamation plans received from
phosphate mning conpanies include maps showi ng post-
reclamation |and use using the FLUCCS system Secondly, the
U. S. Ceol ogical Survey has produced a series of |and use maps

3
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for Florida using the "parent"™ system Since these two
sources provided the basis for both the current and projected
| and use of the phosphate region, the FLUCCS system was chosen
for this study. Thirdly, it is believed that the primry
users of this study (the phosphate industry, state agenci es,
and | ocal planning agencies) would already be famliar with
the FLUCCS system Their use and eval uation of the study and
possi ble incorporation of it into plans of their own would
t herefore be considerably eased.

Wile the FLUCCS system useS nunbers to indicate
different land use/cover categories, it is believed that the
scale and conplexity of the maps provided demand a sinpler
system in order to avoid producing a mass of wunrecognizable
| ines and nunbers. Colors and cross-hatching have been used
in an effort to bring out patterns of land use and nmnake
i ndi vidual areas easier to identify. The following table
links the FLUCCS nunber and description wth the appropriate
color and cross-hatching used (where necessary) for each
category selected for display on the maps. \wile the choice
of color was limted by the nmethod of reproduction, an effort
was made to stay as close as possible to the color schene used
on USGS topographic maps. Again, this was done in order to
nmake the maps nore easily understood by the reader

- The FLUCCS nunbers used in this report are fromthe 1976
edition of the system even though a revised edition was
published in 1985. The 1976 system was chosen because it has
been used throughout the industry as its adoption closely
coincided with the nmandatory reclanmation |aws of 1975.



FLUCCS NO. DESCRIPTION
100 Urban
130 Industrial (phosphate)
200 Agriculture
210 Crop and Pasture
230 Citrus Groves
300 Rangeland
400 Forested Uplands
410 Coniferous
420 Hardwood
430 Mixed
500 Water
600 Wetlands
610/620/630 Swamp
640 Marsh
700 Barren Land
740 Active Mines
750 Pre-1975 Mining
The use of color is consistent
cl assification,
Level Il categories within it.

TABLE 1

LAND USE/COVER SYMBOLISM SCHEME

Wi th

Blue
Magenta
Magenta
Magenta
White
White
White

Level

n/a

n/a
/1

n/a
n/a
Y
AN

n/a
n/a
V4
ANNNNN

n/a

while cross-hatching is used to differentiate

A conmpl ete graphic display of

the system used can be found in the |egend of each |and use

and cover map



1.5 LEG SLATI ON AFFECTI NG LAND USE AND RECLANMATI ON

I'n nost cases, several factors are at work in deternining
the use of a particular plot of land. These factors can be
grouped into three primary categories: natural, econonic, and
political.

Natural factors are those characteristics of the |and
that exist before any nodification by nman has occurred, as
well as those which remain after nman's influence is felt.

They include slope and drainage, soil, vegetation, wldlife,
climate, and other natural resources such as mnerals and
ground water. Natural factors play their largest role in
rural areas, influencing the location of farns, forests, and
m ni ng.

Economic factors often determine how the natural
resources of the land are used, if at all. The current price
of phosphate rock on the world market coupled wth the
richness of the deposit in a particular area can decide the
question of whether or not that area is to be mned. Econonic
factors also play a large role in determning the
characteristics of “the land after it has been mnéd and
reclaimed. Two questions are often asked when determ ning the

Iandforn] anq land cover a mned area wll have when
reclamation is conplete: a) what function would best be
served in this area, and b) how much will it cost to bring the

area to a point where it can perform that function? The
restoration of wildlife habitats and the restoration of tne
land's ability to be economically productive are two of the
goals of the reclamation planner, and they are often
conflicting goals.

The price of reclamation to various |and use types cannot
be overl ooked when the final decision is made. For instance,
the restoration of an upland pasture or forest is nmuch nore
econom cal than that of a narsh or swanp. The phosphat e
industry, as are all industries, is in business to nmake none
While it recognized a responsibility to the public, with only
natural and economc factors at work, much of the land m ned
before 1975 in central Florida was |eft unreclai ned.

Political factors have played a large role in determning
what areas can be mined and how they should be reclained.
They take the form of local or county ordinances, regiona
eval uations of the inpact of the proposed devel opnent, and
state reclamation standards. These are an attenpt to ensure
the w se developnent of the area while protecting vital
resources. The availability of clean water, the sufficiency
of wldlife habitats, and the tranquility of residential
nei ghborhoods are good exanples of the resources these
regul ations are neant to protect.
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For the Central Florida phosphate region, 1975 proved to
be a watershed year for |and use planning, as two pieces of
| egislation cane into effect. First, reclamation becane
mandatory for land mned after July 1, 1975, and a program was
est abli shed to encourage the reclamation of |ands m ned before
that date as well. Second, recognizing the necessity to
control the phenonenal growth the state was experiencing, the
"Local Governnent Conprehensive Planning Act of 1975" was
passed.

This act required counties and incorporated cities to
devel op conprehensive plans for their areas. Several topics
or "elenents” were to be addressed in each plan, but those
nost applicable to the phosphate industry concerned future
| and use, groundwater recharge, air quality, and water
quality.

Wien conpleted, the plans were to be submtted to the

state for "review and coment." However, there was no
stipulation in the law requiring the | ocal overnments to
revise the plan according to the review. his weakness

resulted in a junble of local plans with no overall goal or
direction.

In reaction to that and other weaknesses, the state
| egislature passed into law what is known informally as the
"G owh Mnagenent Act of 1985." The |aw anmended the 1975
act, shoring up the weaknesses, naking the list of required
el enents nore specific and intensive, and requiring the |ocal
plans to agree in principle with the plans produced by the
applicable regional planning council and the state of Florida.
The State Conprehensive Plan becane effective in July, 1985.
The el even regional planning councils in Florida were required
to produce a plan for their respective region, due July 1,

1987. The regional plans had to be consistent with the
overall state plan, and contain elenents nore directly
associated with the phosphate industry, i.e., mning, water

resour ces, hazardous and nonhazardous materials and waste, and
t he econony. Li kewi se, the county and local plans (due from
July 1, 1988 to Novenber 1, 1990) nust have consistency wth
t he regional plan.

Wiile the state and regional plans for the areas covered
by the Central Florida phosphate field are conplete and
approved, the county and |ocal plans are at various stages of
devel opment with differing deadlines. Table 2 details the
current status of each of these plans.

O nore direct inpact to the phosphate industny were the
recl anati on standards adopted in 1975. As stated earlier,
lands mined before July 1, 1975 were not required to be
recl ai ned. A reinbursenent program funded by phosphate

8



severance taxes, is in effect to encourage the reclamation of
what are known as "old lands". Before the program sone |ands
were reclained by tinme and "nother nature’, and sonme (about
25,000 ac.) were reclainmed voluntarily by the industry, often
as a result of agreenents Jlargely driven by econonical
considerations between the mning conpanies and nearby

muni ci palities. But the fact remained that the cost of
reclaining mned land is very high, and about 63,000 acres
remai ned di sturbed, wth little chance for voluntary

recl amati on.

In order to preserve the integrit of the Florida
| andscape and protect the remaining natural resources of the
region, all lands mned after July 1, 1975 were to be fully
recl ai ned. Strict reclamation guidelines and standards were
adopted, with the Departnment of Natural Resources and the
Departnment of Environnental Regulation as the main review ng
bodi es. The regulations detail the Iand use and reclamation
pl anni ng procedures, and put forth several key points:

1. Water quality and flood and erosion control wll be
ensured by the use of proper slope and vegetation
plus the use of berns or greenbelts to slow down
the flow of water to major collectors during

st or ns.

2. Wetlands are to be restored "acre-for-acre, type-
for-type", in an effort to Provide wildlife
habitats and further flood control.

3. The planting of trees is encouraged in upland areas
to form "wildlife corridors” for the protection of
animals and to prevent topsoil erosion.

4. Wetland fringes around lakes are required for
aquatic feeding and breeding, wat er quality
benefits, and shoreline stabilization

Each mne is required to have a general conceptual

reclamation plan. Sections of the mine, or "programs", gre
required to have individualized plans that are nore specific
than the conceptual plan, but nust agree with it. In this

way, the relationship of a program plan to a conceptual plan
is simlar to that of a county conprehensive plan to the
regional or state plan. The program reclamation plans are
submtted to the applicable |ocal governnent agencies as well

as to the state. The DNR invites questions and comments from
the | ocal agencies when considering the program application
for approval. It is the responsibility of the |ocal agencies
to see that the reclamation plan is in agreenent with their
own conprehensive plan. Therefore, the conprehensive plans of



the regions and counties of the Central Florida phosphate
field play a part in the future Iand use of all active m nes.
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TABLE 2

CURRENT PROGRESS OF COMPREHENSI VE PLANS W TH N THE
CENTRAL FLORI DA PHOSPHATE REGQ ON

PLAN AGENCY STATUS ADOPTED/ DUE

State of Florida Departnent of Community Adopt ed 1985
Affairs (DCA)

Central Florida Central Florida Regional Adopt ed 1987
Pl anni ng Counci |

Tanpa Bay Tanpa Bay Regi onal Adopt ed 1987
Pl anni ng Counci |

DeSot o County Central Florida Regional In draft stage 8/ 1/ 90
Pl anni ng Counci |

Har dee County Central Florida Regional In draft stage 9/ 1/ 90
Pl anni ng Counci |

Bowl i ng Green Central Florida Regional In draft stage 9/1/ 90
Pl anni ng Counci |

VWauchul a Central Florida Regional In draft stage 9/ 1/ 90
Pl anni ng Counci |

Zol fo Springs Central Florida Regional In draft stage 9/1/ 90
Pl anni ng Counci |

Hi | | sbor ough Hi | | sborough County Gity- Adopt ed 1989
County County Pl anni ng Conm ssi on
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TABLE 2 (Continued)

CURRENT PROGRESS OF COVPREHENSI VE PLANS W THI N THE
CENTRAL FLORI DA PHOSPHATE REG ON

PLAN AGENCY STATUS ADOPTED/ DUE

Plant Gty H | | sborough County City- Adopt ed 1989
County Pl anni ng Conm ssi on

Manat ee County Manat ee County Pl anni ng Adopt ed 1989
and Devel opnent Depart nment

Pol k County Pol k County Pl anni ng Dept. In draft stage 9/1/90

Bart ow Central Florida Regional In draft stage 11/ 1/ 90
Pl anni ng Counci |

Fort Meade Central Florida Regional In draft stage 10/ 1/ 90
Pl anni ng Counci |

Lakel and Lakel and Pl anni ng Depart nment In draft stage 11/ 1/ 90

Mul berry Central Florida Regional In draft stage 11/1/90

Pl anni ng Counci |



2. PHOSPHATE | NDUSTRY - CHEM CAL FERTI LI ZER PLANTS

2.1 BACKGROUND

The acidulation of insoluble phosphate rock with sulfuric
acid to vyield a soluble phosphate fertilizer, nor nal
super phosphate, was first done commercially in England in
1842. Many of these early factories were primtive; with the
rock and acid mixed in vats by manual labor. It was not until

around 1862 that a process using a continuous mxer was
devel oped.

The production of triple superphosphate, a nore
concentrated phosphate fertilizer material, on a comercial
scale, was started around 1870 in GCernany. Lowgr ade Bone
Phosphate of Lime (BPL) phosphate rock, with a high iron and
al um num content, was acidulated with concentrated phosphoric
acid to produce triple superphosphate. Unli ke the ordinary
normal super phosphate, the triple superphosphate had a higher

phosphate content than the phosphate rock from which it was
made.

It was not until early 1950 that triple superphosphate
becane an inportant fertilizer material. The Florida chem ca
fertilizer i ndustry shifted from the smal | nor ma
super phosphate plant production to the large chenical conplex
production of triple superphosphate at this time. Through the
years, the chemcal fertilizer industry has expanded its
production capacity, variety of products and plant |ocations.
There are now el even operating chem cal fertilizer plants and
one plant that produces only aninmal food supplenent |ocated in
the Central Florida region producing over 12 mllion tons per
year of major finished products.

2.2 LAND USE/ LOCATI ON

In the production of wet-process phosphoric acid, about
five tons (dry basis) of byproduct phosphogypsum (cal cium
sulfate) is produced per ton of P,O recovered as phosphoric
acid. The disposal and storage of this byproduct, along wth
the acidic water used for transport, requires relatively large
areas. The gypsumis stacked and nanaged in place, while the
transport water reports to a cooling pond area and is recycled
back to the plant for various process uses.

There are el even chem cal plants that have active gypsum
storage piles and four locations with inactive storage piles.

13



O the eleven active plants, eight are located in Polk County,
two in Hllsborough County and one in Manatee County. These
active plants have a total |and ownership of 19,034 acres of
which 4,872 acres are in gypsum storage. The four inactive
gypsum storage areas have a total land ownership of 2,568
acres with 593 acres of stored gypsum The animal feed
suppl ement defluorination plant has no gypsum storage, but
does have 1,077 acres of |and. There is presently over 600
mllion tons of gypsum stored, and about 34 million tons of
addi tional gypsum produced per year. About 1,964 acres of
addi tional gypsum storage are currently planned for use in the
future. The plant |ocations are shown in Figure 3

2.3 COWPANI ES

There are nine different conpanies that operate eleven
chem cal fertilizer plants. One conpany operates a plant
producing only an animal feed supplenent that uses a high
tenperature defluorination of phosphate rock process. Various
conpany data are given in Table 3.

2.4 FUTURE/ PRQJECTI ONS

Most of the eleven active chemical fertilizer plants are
|ocated near the active mning operations to reduce
transportation costs and have an assured supply of phosphate
rock. There are four conmpanies with four chem cal plants and
one phosphate rock defluorination plant that do not have
m ni ng operations, and nust purchase phosphate rock from other
sour ces. One of these conpanies has conmpleted the DRI-EIS
process and received |ocal approval, but has not reached the
active mning stage. By the year 2010, the majority of m ning
of phosphate rock in Polk and HiIlsborough wll have been
conpl et ed. The mning operations wll nove into Hardee,
DeSot 0o, and Manatee Counties. Due to public concern, economc
considerations and regulatory permtting requirenents, the

established chemical plants wll remain at their present
| ocations, while sonme conpanies may seek to establish new
chem cal plant |ocations. By the year 2010, nost of these
plants will still be in operation, but several may close down

due to age, location, regulatory or rock supply problens. The
conpani es that cease operation of these plants nay be faced
with a costly, conplex closure plan for their gypsum stacks
and cooling water ponds. The potential future devel opnent of
| arge tonnage usages of the stockpiled gypsum would help
reduce the closure plan problens and costs.

14
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!
PHOSPHATE CHEMICAL (SMTER <o
FERTILIZER PLANT LOCATION

PINELLAS CO.

MANATEE CO.
SARASOTA CO.

HAREEE CO._ _
DESOTC CO,
&
e ___besoroco
CHARLOTIE CO.
N
LEGEND ‘]

a ‘\ ¢ 5 0 5 10
) ACTIVE CHEMICAL PLANT At T
(-] INACTIVE CHEMICAL PLANT B, ,

A DEFLUORINATION PLANT , FIGURE 3
Letters corraspond to Table 3 — CHARLOTYESCO.
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TABLE 3
PHOSPHATE INDUSTRY
CHEMICAL PLANTS

ACRES
AVERAGE
COMPANY sTaTUS! TOTAL STORED FUTURE GYPSUM ANNUAL TONS OF
OWNERSHIP GYPSUM EXPANSION GYPSUM TO STORAGE
(CURRENTLY PLANNED)
AGRICO CHEM. CO.

South Pierce

Chemical Works (a)2 A 2254 347 100 2,000,000
AMERICAN CYANAMID

Brewster (b) I 600 120 0 0
CF INDUSTRIES, INC. . '

Plant city (c) A 1525 435 480 4,500,000

Complex
CF INDUSTRIES, INC.

Bartow Complex (4d) A 2720 415 0 3,000,000
CONSERV

Nichols (e) A 815 155 140 1,100,000
CONSOLIDATED
MINERALS, INC.

Plant Ccity (f)3 A 1077 0 0 o
ESTECH, INC. (9) I 165 165 0 0
FARMLAND INDUSTRIES,

INC.
Green Bay (h) A 2450 300 84 3,000,000
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TABLE 3 (Continued)

PHOSPHATE INDUSTRY
CHEMICAL PLANTS

ACRES
, AVERAGE
COMPANY STATUS TOTAL STORED FUTURE GYPSUM ANNUAL TONS OF
OWNERSHIP GYPSUM EXPANSION GYPSUM TO STORAGE
{CURRENTLY PLANNED)

GARDINIER, INC.

East Tampa (1) A 1054 341 326 4,000,000
IMC FERTILIZER, INC

New Wales (j) A 1730 432 644 7,700,000

(Bonnie) (P-21) (k) I 145 145 0 0.
ROYSTER CO.

Mulberry (1) A 1300 150 100 1,400,000

Piney Point (m) A 660 300 0 2,000,000
SEMINOLE FERTILIZER
CORP.

Bartow (n) A 1484 1204 0 3,000,000
US AGRI-CHEMICALS

Bartow (0) I 480 163 0 0

Ft. Meade (p) A 575 200 0 2,500,000

TOTAL 19,034 4,872 1,964 34,200,000

1. A - Active
I - Inactive

2. Letters Correspond to Figure 3.
3. Defluorination (Animal Feed Supplement)




3. PHOSPHATE | NDUSTRY - M NI NG

3.1 BACKGROUND

Wthin the study area, the mning of phosphate began
around 1888. Pebble rock was mned in and along the Peace
River by large floating barges. The pebble phosphate was
recovered by screening, and the reject nmaterial was returned
to the river. By 1908, river pebble production was replaced
with landward mning production using new technol ogy. The
overburden was renoved with steam shovels or hydraulic guns.
This type mning left pits that were filled with screen reject
material, wth some of the material piled in nmunds above
ground.

The industry continued to develop new technol ogy that
resulted in increased |and disturbances, production and
recovery of phosphate material that once was discarded as
reject material. The small steam shovel was replaced wth
large electrically driven draglines that provided the operator
with greater digging capacity and the mining of deeper
deposits, In 1928, the selective flotation process was
introduced and was wdely used by 1950. This process
conpletely changed the industry, and provided for product
quality and quantity recovery of the fine-grain phosphate from
the mned ore. This process also created the need for clay
storage pond areas, and disposal of sand tailings

The history of the Florida phosphate industry is one that
has progressed from small acreage disturbance and production
operations to present day operations that have the capability
to m ne about 6000 acres per year and produce about 40 mllion
netric tons of phosphate rock

3.2 CURRENT STATUS

Wthin the five county study area, the phosphate industry
owns about 466,440 total acres. O this total, 241,149 acres
are in active mning areas and 19,034 are in chem cal conplex
ar eas. Industry and DNR data indicates that a total of
218,229 acres have beenm ned, with 149,130 acres m ned before
July 1, 1975 and 69,099 acres mned since 1975 (Figure 4 -
Appendi x) .

There are presently ten conpanies that operate nineteen
phosphate mning operations within the study area. The
conpani es and associated mning operations are shown in Table

18



4 and Figure 5. Projected active mning operations for 2000
and 2010 are shown in Figures 6 and 7, respectively.

Mning is conducted on various surface land forns t?ﬁt
range from uplands to wetlands classifications. e

reclamation success. of t hese vari ous | and cover
classifications has advanced over the years thro¥gp exPerience
gai ned, upgraded design considerations, and ny research
pr ogr ans. Successful reclanmation has been denonstrated for
several |land cover systens, but some wetland systems such as
hardwood swanps may require additional time to prove that
success has been achieved. There are several of these type

projects that are considered to be in the final years of
denonstration success.

Lands that are not scheduled for active mning in the
near future and reclained | ands are usualu¥ | eased to oTtside
interests for various business ventures, ome of these |eases
are for cattle grazing, beekeeping, and comrercial or private
fishing rights.

3.3 DRI-EIS AREAS

The Devel opnent of Regional Inpact (DRI) program was
mandated by Florida's 197 Environnental Land and Water
Managenment Act, codified in Chapter 380, Florida Statutes.
The program creates a process for conprehensive assessnent and
deci si on maki ng on devel opnents that substantially affect the
citizens of nore than one county.

The Environnmental Inpact Statenent (EIS) is the Federa
counterpart of the State DRI . If the proposed action is
decl ared a new source as defined in Section 306 of the Federal
Cean Water Act, conpliance with the National Environnental
Policy Act (NEPA) by the determ ned |ead agency is required.

There are two conpanies, Farm and |Industries and
M ssi ssi ppi Chemical Conpany, that have conpleted the DRI/EIS
process but have not started mining operations, Four

conpanies are in the process of upgrading and anmending their
original approved DRI/EIS or 1preparing original subm ssions
for new acreage approval. here are approxinmately eight
areas, nostly in the southern portion of the study area, that
will require original DRI/JEIS review and approval before
m ning could commence.

3.4 RECLAVATI ON

Throughout the years that mning of phosphate rock has
been conducted in the survey area, the industry has progressed

froma no reclamation attitude to the present day accel erated
recl amati on schedul es. The turning point or required

19



reclamation was the passage of mandatory reclamation
regulations by the Florida Legislature, effective July 1,
1975. Prior to this date, lands that had been m ned were not
required to be reclained. However, sone conpani es did conduct
voluntary reclamation on sone of their mned properties.
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TABLE 4

January 1, 1989

PHOSPHATE INDUSTRY - MINING

OPERATING MINES
ACRES
CURRENT
PERMITTED
FUTURE RESERVES
TOTAL ACRES . CLAY CLAY MINE YEAR

COMPANY OWNED MINED RECLAIMED NON-MINE PONDS PONDS ACRES/YEAR MINEOUT
Agrico Chemical Co.

Fort Green(1)* 20,830 8,984 3,595 466 4,586 2,504 800 1995

Payne Creek(2) 14,828 7,922 9,130 308 8,882 850 500 1991
CF Industries,Inc.

Hardee 1(3) 4,559 1,177 247 0 570** 1,483** 119 1998
Estech, Inc.

Silver City(4) 4,451 3,459 389 0 2,180 80 220 1991

Watson(S) 8,100 5,758 1,474 1,620 3,389 0 210 1989
Gardinier, Inc.

Fort Meade(6) 16,197 5,685 1,119 100 297 - 400 2004
Hopewell Land Corp.*** .

Hopewell(7) 6,500 150 0 4,000 - 400 1,500 100 2008
IMC Fertilizer, Inc.

Clear Springs(8) 13,488 6,704 3,792 2,137 1,800 1,530 272 1996

Four Corners(9) 18,685 731 304 6,918 515 3,305 731 2015

Haynsworth(10)**** 14,122 10,341 750 627 3,206 985 349 1995

Kingsford(11) 17,351 9,670 3,199 1,554 3,995 2,020 409 2003

Lonesome(12)**** 17,980 5,624 1,403 4,706 1,284 400 349 2013

Noralyn/Phosphoria(13) 21,524 17,492 4,858 492 8,488 0 393 1995
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PHOSPHATE INDUSTRY - MINING

TABLE 4 (continued)

January 1, 1989
OPERATING MINES
ACRES
CURRENT
PERMITTED
FUTURE RESERVES
TOTAL ACRES CLAY CLAY MINE YEAR
COMPANY OWNED MINED RECLAIMED NON-MINE PONDS PONDS ACRES/YEAR MINEOUT
Mobil Mining and Minerals Co.
Big Four(14) 6,000 2,335 364 1,177 1,163 533 200 1995
Fort Meade(15) . 15,322 11,593 3,288 1,306 6,312 230 400 1990
Nichols(16) 10,663 4,268 252 2,450 2,192 1,159 200 1998
Nu-Gulf Ind
Wingate Creek(17) 4,302 659 0 0 241 0 100 1998
Seminole Fertilizer Corp. .
Hookers Prairie(18) 14,187 8,057 1,380 260 1,777 1,970 256 2010
US Agri-Chemicals
Rockland(19) 12,060 5,000 399 3,540 3,195 1,200 300 2000
TOTAL 241,149 115,609 35,943 31,661 57,146 19,749 - -

*Number corresponds with Figures S, 6, and 7.
**Sand Clay Mix
*++Purchased by IMC 10/89

#+3+IMC Leases 28,482 Acres from American Cyanamid Company, and 3,620 acres from Kerr-McGee.
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ACTIVE PHOSPHATE MINE " |
LOCATIONS osczou oo

4

PINELLAS CO.

HILLSBOROUGH
5 1

MANATEE CO.
SARASOTA CO.
HARDEE CO.

DESOTO CO.

DESQTO CO.

5 0 5 10
SCALE N MILES

FIGURE §

Numbers correspond to Table 4
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ACTIVE PHOSPHATE MINE
LOCATIONS IN THE YEAR 2000

with current permitted reserves!

PASCO CO. POLK CO.

= — o r—— e ——— o S ——— o ot . “marp—

HILLSBOROUGH CO.

g

PINELLAS CO.
HILLSBOROUGH Ci

HARDEE CO.

~__SARASOTA CO. }\
CHARLOTTE CO.

5 [¢] 5 10
SCALE IN MILES
® Projected 4 FIGURE 6
Numbers correspond to Table 4 ___&fggg o __
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ACTIVE PHOSPHATE MINE eiialiey
LOCATIONS IN THE YEAR 2010

with current permitted reserves "

PASCO CO.

- —— . ——— . —— o s ot " w——rt

HILLSBOROUGH CO,

4

PINELLAS CO.
HILLSBOROUGH €

MAN ATEE CO.
SARASOTA CO.

® Projected

Numbers correspond to Table 4

HARDEE CO.
DESOTO CO.

DESQTO CO.

_ ——— o — i ot o P S

CHARLOTYE €O.

0 5 10

SCALE IN MILES

FIGURE 7
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TABLE §
PHOSPHATE INDUSTRY - MINING

January 1, 1989

CURRENT LANDOWNERSHIP
NON-OPERATIONAL
ACRES
FUTURE
- TOTAL ACRES CLAY CLAY
COMPANY OWNED MINED RECLAIMED NON-MINE PONDS PONDS
Agrice Chemical Co, (Hardee, Manatee, 32,631, - - - - -
Potk)

American Cynamid Co.*(Polk-Hillsborough) 33,835 14,623 5,098 19,212 - -
CF Industries, Inc. :

Hardee 11 14,994 - - .- - 9,083**
Consolidated Minerals

Pine Level (Manatee - DeSoto) 23,600 - - 2,838 - 1,020
Farmland Ind., Inc. (Hardee)

Hickory Creek 14,373 - - 6,513 - 495
IMC Feriilizer, Inc.

Hillsborough Co. 18,241 - - - - -

DeSoto Co. : 5,520 -- - - - -

Manatee Co. 26,535 - - - - -

Hardee Co. 10,583 - - - - -
Mississippi Chemical Co. (Hardee) 12,006 - - - - -

Kerr-McGee* (Polk) 3,620 - - - - -
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TABLE § (continued)

PHOACPHATE INDIICTDV . MININOC
A EENAIE ARiR ANALINRE

AR AAY RINAFU/AFNEZEERA = LVAELY

January 1, 1989

CURRENT LANDOWNERSHI?P
NON-OPERATIONAL
A“‘_‘—w“
FUTURE
TOTAL ACRES CLAY CLAY

COMPANY OWNED MINED RECLAIMED NON-MINE PONDS PONDS
Mobil Mining and Minerals Co.

Hardee Co. 10,636 -- -- - -- -

South Ft. Meade 17,621 194 -- 1,414 - 11,335
Texaco Co. (Manatee) 4,486 - -- - -- -
Williams Co.

Saddle Creek (Polk) 8,124 5,756 1,959 1,516 3,672 --

Bovette (Hillsborough) 4,885 800 800 4,085 - -

TOTAL 241,690 21,373 7,857 35,578 3,672 21,933

*American Cyanamid leases 28,482 acres and Kerr-McGee leases 3,620 acres to IMC at Haynsworth and Lonesome mine sites.
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There are two main waste products generated during the
beneficiati on of phosphate rock: sand tailings and phosphatic
cl ays. Tailings are often used to backfill mne cuts, wth
spoi |l overburden pushed over the tailings to form a stable
l and form capable of supporting a variety of uses. The clays
are retained within large, diked settling areas where
consolidation takes place. Carified clay transport water is
decanted by spillway systens and returned for mne operations
reuse. Active clay settling areas are managed as fl ow t hrough

or stage fill systens, with the latter system being preferred
by industry. In the past, clay pond reclamation was a | ong
term process, usually requiring 10 to 15 years after the |ast
clay placenment in the area. Today, the tinme period for

recl amati on has been shortened to around three to five years,
due to innovative nechanical dewatering of the systens wth
floatation tractors to dig the drainage ditches.

Anot her reclamation technology which has been used at
several locations is sand/clay m xing. The sand/clay mx
process has been successfully denonstrated to be a viable
wast e disposal/reclamation alternative. The technique allows
for the disposal of waste clays and sand while keeping the
topography of the area <close to premning conditions.
Recl amati on of sand/clay areas can be acconplished in three to
five years following final filling.

The clay pond systens occupy about 20% to 40% of the
m ned | ands area. The seventeen operating mines have about
57,146 acres of active and inactive clay ponds. It is
projected that about 19,479 acres will be required for future
clay pond systens. Wth the addition of new permtted mne
areas, future clay pond requirenents could nore than double
from the present projected acreage.

Recent industry and DNR data indicates that the phosphate
i ndustry has mined 69,099 acres since July 1, 1975 within the
study area. They have reclainmed, through contouring, 28,248
acres or about 41% of the land mined during this period. Pre-
1975 mning ("old lands") was conducted on 149,130 acres and
about 86,624 acres have been reclaimed and rel eased.

To conply wth the present mandatory reclanmation

regul ations or dredge and fill permt requirenents requires a
busi ness cost that can vary wi dely based on the final |and
form specified or proposed. The Florida Phosphate Counci

conducts an annual survey of the industry and provided the
foll owi ng average cost/acre for nandatory reclamati on projects
for 1988:
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Recl amat i on Aver age Cost/Acre

Land Type Dol | ars
Wet | ands 4, 600
Upl ands 3, 500
Sand Tailings 4, 000
Cl ay Ponds 2, 360

The costs include adm nistration, nechanical noving of
m ned spoil material to prescribed contour elevations, grass
seedi ng, vegetational and tree planting. They do not include
operational costs such as dam building, clay or sand waste
di sposal as well as program or permt conpliance nonitoring.
About 90-95% of the reclamation cost is for earthnmoving to
prescribed contour elevations, which is a very energy
i ntensi ve process. Conpl eted reclamation program or permt
conpliance nonitoring costs per acre vary according to fina
land form and program acreage, but can add 25 to 50% of the
original reclamation cost/acre to the final cost figure.

The reclamation of pre-1975 mned lands is partially
funded through the severance tax program adm nistered by the
Department of Natural Resources (DNR). As applications for
t he nonnmandatory program are received, they are placed in a
priority list and contracts |let when approval for funding is
made. The current contract reclamation work is funded at the
rate of $2,711/acre for clay ponds and sand tailings and
$4,342/ acre for mined spoil areas. These figures are adjusted
each year by the DNR

3.5 MN NG FUTURE PRQIECTI ON

The renoval of phosphate rock by mining has occurred
within the study area for over 100 years and wll continue
well into the next century. Present day mning operations
have the capability to mne over 6000 acres per Yyear. Thi s
large, tenporary land use disturbance wll continue for
several years before the mneout of sone reserve areas is
conpleted (Figure 8).

The tonnage production of phosphate rock has fluctuated
over the years, due to various economc factors. The high was
reached in 1980 when 43.0 mllion nmetric tons were produced
while 1986 was the |owest tonnage production in the |ast
fourteen years, 29.7 mllion netric tons. Production wll
increase as closed nines are reopened, and peak around the 40
mllion figure for a few years before starting to decline to
about 20 mllion netric tons by 2010 (Figure 9).

O the nineteen operating mnes, eleven will have m ned
out their current permtted reserve | and ownership by the year
2000. There are presently 119,331 acres of phosphate conpany

29



TTTTTTTT i

AGRICO CHEM. CO.
Ft. Green
Payne Creek
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Hardee 1 (2031
Hardee 11

ESTECH, INC.
Silver City
Watson -
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FIGURE 8
PHOSPHATE INDUSTRY MINING OPERATIONS

MINEOUT TIMEFRAME
(with current permitted reserves)
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owned | and that have received devel opment approval for mning
or for which the conpanies are in the process of conpleting
Devel opnent of Regional |npact docunents for final review and
approval (Table 6). There are 104,038 acres of conpany owned
| and that could, at sone future date, be permtted for mning
through the DRI process (Table 7). It is projected that
from four to six conpanies wll still be mning wthin the
study area well past the year 2010.

There are several private ownership parcels of |and,
nostly in the southern portion of the study area, that are
potential purchase sites for mning conpanies. For these
| ands to have phosphate m neral value, the price of phosphate
rock would have to increase to $40 to $60 per ton.
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TABLE 6

PHOSPHATE | NDUSTRY LANDOWNERSHI P

Conmplete or In Progress
Devel opnent of Regional |npact Areas

to be M ned
Year s
Tot al From Start to
Conpany Locati on Acres M neout
Agrico Chem cal Co. Har dee 11, 473 16
CF Industries, Inc. (Il) Hardee 14, 994 35
Consol i dated M neral s, DeSot o 23, 600 24
I nc. Manat ee
Farm and | ndustri es, Har dee 7, 860 20
I nc.
Gardi nier, Inc. Har dee 5, 400 10
IMC Fertilizer, Inc. Hi Il sborough 9,163 11
IMC Fertilizer, Inc. Pol k 6, 143 7
IMC Fertilizer, Inc. Pol k 4, 212 6
M ssi ssi ppi  Chem cal Har dee 12, 006 20
Cor p.
Mobil Mning & Pol k 17,621 32
M neral s Co.
Sem nole Fertilizer Pol k 6, 859 10
Cor p.
TOTAL 119, 331
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TABLE 7

PHOSPHATE | NDUSTRY LANDOMNNERSHI P

Possi bl e
Devel opnent of Regional | npact
Ar eas
Conpany Locati on Acres
Agrico Chem cal Co. Har dee 15, 000
Manat ee 2,800
Farm and Industries, |Inc. Har dee 6,513
IMC Fertilizer, Inc. Hi | | sbor ough 18, 241
DeSot 0 5,520
Har dee 10, 583
Manat ee 26, 535
Mobil Mning & Mnerals Co. Har dee 10, 636
Stauffer Chem cal Co. Har dee 3,724
Texaco, Inc. Manat ee 4, 486
TOTAL 104, 038
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TABLE 8
STATEWIDE PRODUCTION DATA
FOR THE
FLORIDA PHOSPHATE INDUSTRY

P,0, Production
Million Short Tons

Phosphoric Acid Phosphate Mined Acres
Year Employees Total at Filter Million Metric Tons Mined
1970 7563 * 25.6 4202
1971 6662 * 27.6 4400
1972 7869 * 29.0 : 4100%**
1973 _ 8660 * 30.8 4599
1974 9926 * 31.7 4734
1975 111156 * 35.4 5765
1976 10877 * 35.8 5675
1977 ‘ 11075 * 38.1 5673
1978 11651 * 36.3 6347
1979 12847 * 41.0 6442
1980 14600 4.8 43.0 7125
1981 13975 4.5 42.8 6522
1982 12600 3.4 30.2 4541
1983 11540 4.9 33.4 4862
1984 12500 6.5 37.9 6253
1985 11666 6.1 39.0 6811
1986 9773 5.2 29.7 "4989
1987 9398 6.4%%% 30.0 5131
1988 9797 7.4 34.6 5867
1989 9783 7.0 38.2 5791

*P,0; production not requested prior to 1980
**Projected, not actual.
***Fiscal Year 10/1/86 - 9/30/87



TABLE 9

STATEWIDE DATA FOR THE
FLORIDA PHOSPHATE INDUSTRY

Economic Contributions - Direct and Indirect, 1989

Phosphate Rock Mined ......ccve04+...38,200,000
Acres Mined ..... ceeceesecanttetaeaeseesss5,791
Acres Owned or Controlled ....ccceec0c0ese 524,241
Finished Chemical Products .........17,972,211
Employment ........... ceccevocssescsenecad, 783
Payroll ....eccecccscanas ceecececes. OVer $377
Capital Investment ......cce0ccesee.. OVer $10
Taxes (state) ...ceeieeecenceneessa$28,421,234

(ad VAlorem) «..ceveve.. ce... $29,751,725

(SeVerance) .....ceeeeesesses $56,384,093
Equipment and Supplies .....cceeeccennce $1.30
Services ....ccniirencn cesessscesseccses $9260.9

Expansion/Construction ....ccccceeeee.. $119.0
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4. PRESENT AND FUTURE LAND USE,
BY COUNTY

4.1 PRESENT LAND USE

The present land use and cover for the study area is
presented on the map "Land Use and Cover, 1989" (Figure 10, in
t he appendix). The map was produced by the interpretation of
habitat data from Landsat imagery provided by the Florida Gane
and Fresh Water Fish Comm ssion, the locating of citrus groves
through data provided by the U S. Geological Survey and the
Pol k Co. Planning Departnent, and delineating the urban extent
of the incorporated areas within the study area.

The study area can be divided into three generalized
sections:

1. Urban areas, north of S.R 60,

2. Mning areas, south of S.R 60 and north of S. R
62, and

3. Agricultural areas, south of S.R 62.

A nore detailed description of the present |and use and
cover of the study area can be acconplished by exam ning each
county individually.

4.1.1 Polk County

The study area within Polk County is both large and

di verse. One-third of the entire study area is within the
county, as well as nost of the surface water, urban areas, and
m ned | ands. Eight of the twelve active chemcal plants

operated by the phosphate industry are within this area, as
well as the vast majority of "old |lands" areas mned prior to
July 1, 1975. Much of these old lands have been fully
reclainmed and thus appear on the present |and use map as the
current land cover and not as actively mned areas.

Al nost half of the | and owned by the phosphate industry
in central FLorida lies in Polk County, nost of which lies
south of State Road 60. Except for the urban areas of Bartow,
Mul berry, Bradley Junction, and Fort Meade and those areas
that are environnmentally sensitive, nobst of the area south of
S.R 60 and west of the Peace River has been mined or is in
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active mning. O her areas that have been mned include
acreage along S.R 37 between Lakeland and Mil berry, a strip
of land east of the Peace River from Lake Hancock south to Ft.
Meade, and an area in northeast Lakeland near 1-4 and U. S. 92.
Many of the |ands have been fully reclainmed, and now support
a variety of uses ranging from agricultural to residential

The northern portion of the study area within Polk County
is domnated by the urban center of Lakeland. Sone citrus is

still grown north of |-4, but it is quickly being displaced by
the growh of the urban area. This phenonenon is evident
along U S. 98, which is becom ng increasingly devel oped near
t he Lakel and Square Mall. The only large areas north of S.R

540A whi ch are not dedicated to urban or agricultural pursuits
are a block of wupland forest near S.R 540 north of Lake
Hancock and the Tenoroc/ Saddl e Creek area between Lakel and and
Aubur ndal e. The potential for developnent of the upland
forest area is limted by the floodplain area of Saddle Creek

while the Tenoroc/Saddle Creek area is an "old |[|ands"
phosphat e zone which supports wildlife and recreational uses,
and as such is not likely to be devel oped.

Just west of Lake Hancock is Hghland Cty, and a large
area of «citrus. Further west beyond the citrus is the
southern extent of the Lakeland urbanized area, centered on
S.R 37. South of the Highland Gty citrus belt lies the nost
extensively nmned area in Florida. The sout hwest corner of
Polk County is in a constant state of flux, as mning and
reclamation activities continually <change the land use
pattern. As a result, the mnes that are now active in this
area and in the other counties as well are presented on the
| and use maps as a single |land use, even though they may be
partly mned, partly reclainmed, and partly undi sturbed. Al so,
since areas within the mne borders that are reclained are
often used to sone extent by the operator (as access to
unrecl aimed or unm ned areas, as reclamation research, or as
agricultural leasing), the current |land use for those areas
may be anbi guous. Therefore, a single "active mne"
classification has been used.

The hydrologic pattern of Polk County differs
significantly from that of the other counties in the study
area. Many |akes have been forned from sinkholes in the
county, the largest of which are Lake Parker and Lake Hancock
Green Swanp in the northern portion of the county acts as a
recharge area for the groundwater of the region, which in turn
feeds the | akes. Saddle Creek flows south from Lake Hancock
and joins with Peace Creek just north of Bartow to form the
Peace River. The floodplain of the river is classified as a
forested wetland until it passes through Fort Meade to the
south where its classification changes to forested upland.
The other main hydrological feature in the area is Hookers
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Prairie, which lies just east of S R 37 south of Bradley
Junction and is the source of the South Prong of the Al afia
R ver.

4.1.2 Hillsborough County

The land use pattern for the portion of Hllsborough
County within the study area is very diverse. No single |and
use is conspicuous by its existence or absence, as all |and
use categories are represented sonewhere in the area and none
are dom nant.

The northernnost portion of the area is centered on Plant
City. Uban land uses stretch along the 1-4/U S. 92 corridor,
and south along S.R 39. Much of the non-developed land in
the area is cropland, nost notably strawberry fields. To the
sout heast of the city is the only phosphate-rel ated chem cal
plant in the area, Consolidated Mnerals, Inc. defluorination
pl ant . The other two chemical plants in Hillsborough County
(Central Phosphates, Inc. in Zephyrhills and Gardinier, Inc.
in East Tanpa) are outside the study area.

The uni ncorporated area of Brandon lies to the southwest
of Plant City. Though nost of Brandon lies just outside the
study area, the devel opnent taking place along S.R 60 extends
into it. Lying between Plant Cty and Brandon is a band of
"old lands" which were mned and reclained by American
Cyanam d Co.

Alnmost all the land in the area south of S R 60 is
undevel oped, with rangel and, cropland and pasture, and citrus
groves taking up nost of the area. Three active phosphate
mnes and portions of four other active mnes are |ocated
within HIlsborough County, mainly south of SR 60 and east
of SR 39, along the Polk County Iline. These active mnes
plus other industry holdings make up about 11 percent of the
county.

The main hydrologic feature in the area is the Alafia
River. Mst of the study area in the county is in the Al afia
River watershed, which includes both the south and north
prongs of the river. The floodplain of the Alafia is fairly
thin, and is classified as forested wetland. In the southern
portion of the area lies a portion of the Little Mnatee
River, mnost of which is south of SR 674. Both the Little
Manat ee and Al afia river floodplains have the potential to be
adversely affected by the discharge of water from adjacent
phosphate activities.
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4.1.3 Manat ee County

The study area wthin Manatee County is generally flat,
and contains the sources of the south fork of the Little
Manatee R ver, the Manatee River, and the Myakka River. There
are considerable stretches of forested wetlands and upl ands

along these water courses, but the area is domnated by
cropl and and pasture and open rangel and.

Sonme of the acreage' is in citrus production, but it is

small in conparison to the acreage for that use in Hardee,
Hi | | sborough, and Polk counties. There are no urban centers
within the study area for Mnatee County. There are three

east-west highways in the area (State Roads 62, 64, and 70)
but no main north-south road. These roads act as the arteries
bet ween Hardee and DeSoto counties and the cities of Bradenton
and Sarasota on the @ulf coast. State Road 37 neets with S. R

62 in the northeast corner of the county, providing a |ink
with Pol k County.

The study area within the county conprises roughly one-
hal f of the area of Manatee County. It consists prinarily of
grazing lands wth sone forested areas along the nmajor
streans. Phosphate mning has occurred in the counlbly on a
smal | scale, as only the Nu-@ulf, Ind. Wngate Creek Mne and
I MC Fertilizer, Inc. Four Corners Mne are in operation at
this tine. Mich nore extensive areas (roughly ten percent of

the county) are currently owned by the industry, and are being
hel d as reserves.

4.1.4 Hardee County

The |land use pattern for the study area wthin Hardee
County is fairly conplex. Enconpassing nore than half the
county, it includes the cities of Wauchula, Bowing Geen, and
Zolfo Springs, as well as nost of the Peace River floodplain
that lies within the county. Running north to south through
the center of the county, the Peace River has historically
been the primary land use control for Hardee County,
influencing first the Jlocations of the «cities then
consequently the main |and transportation route, U S. 17.

The northern half of the Peace R ver, as well as its
tributary Payne Creek, are classified as forested uplands and
not as forested wetlands as m ght be expected. This is due to
the narrow floodplain created by the natural topography and
the encroachnment of agricultural activities, minly citrus
groves, into the floodplain.

At Wauchul a, the band of natural vegetation becones w der
as the topography flattens and the fl oodplain expands. Her e
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the classification changes to forested wetl ands. There are
large citrus groves to the west of the river, while cropland
and pasture is nore predom nant east of the river, especially
south of Zolfo Springs.

Centered between U S. 17 and the Manatee County line is
the Brushee Ceek area, Wwiich contains sone cropland and
pasture but is nostly open rangeland and forested wetl ands.
The pattern is broken in the northern part of the county by
Payne Creek and the citrus groves flanking it on the north and
south, and by an area of cropland and pasture with some citrus
groves along the Mnatee County |ine near Horse Creek and
St ate Road 64.

In general, the portion of Hardee County wthin the study
area contains large parcels of nost of the major |and use
cat egori es, including forested wetlands, citrus groves,
rangel and, cropland and pasture, and forested uplands, with a
few sizable urban areas along U S. 17. Phosphate mining has
occurred in the northern section of the county, by Agrico
Chem cal Co. (Fort Geen and Payne Creek rrines?, CF M ning
Corp. (Hardee | Conplex), and U S. Agri-Chemcals (Rockland
M ne) . There are extensive industry holdings within the
county (close to one-fourth the total county area) at this
time, and they are expected to support the phosphate industry
of central Florida in the early part of the next century.

4. 1. { nt

DeSoto county has the least anmount of land within the
study area, about 69,000 acres. The main topographical
feature is Horse Creek, a tributary of the Peace River that
runs north to south down the center of the area. The
floodplain of the creek is forested wetland, flanked by
cropland and pasture with sone rangeland and citrus groves.

Along the Manatee County line is a wde band of
rangel and. Near this band is the only residential area within
the study area, and the only forested upland as well.

No phosphate mning has occurred in DeSoto County. I MC
Fertilizer, 1Inc. and Consolidated Mnerals have separate
reserves in the county which total about 23,000 acres.

4.2 FUTURE LAND USE

The' projected future land use and cover for the study
area is presented on Figure 12, in the appendi X. The map,
"Land Use and Cover Projected to 2010", is a conpilation of
the data on the 1989 l|and use and cover nap, projected
expansi on of urban areas, and approved conceptual mning and
reclamation plans for the phosphate m nes.
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A brief explanation is needed on the production of the
map. First, urban service areas are shown. Urban service
areas are those areas where public facilities such as roads,
water and sewer lines, and electrical power are predicted to
be in place to accommodate further devel opnent. There has
been no attenpt made to project the expansion of actual city
l[imts. The areas depicted as "Uban" are within the extent
of urban services anticipated by the cities or counties
serving them and include undevel oped areas. Wth the
exception of Lakeland, Plant Cty, and Brandon, the urban
extents do not differ significantly fromthe present |and use
map to the future land use nmap. The primary purpose of
depicting these areas on the maps is to identify areas where
mning activities may be restricted. No restrictions to the
reclamati on of mned lands to urban uses is inplied. However
nost of the lands within currently active mnes are classified
as agricultural or open under the I|ocal conprehensive plans.

Second, the conceptual reclamation plan for each m ne was
used for mnes expected to be exhausted by the year 2010.
Certainly, sone prograns within the mne boundary will still
be in the process of reclamation, particularly clay settling
areas. Third, only currently approved mning and reclamation
pl ans were consi dered. QG her mnes may be pernitted by the
year 2010, or areas may be added to existing mnes to extend
their periods of operation

4.2.1 Polk County

O all the counties in the study area, Polk County w l
feel the greatest effect of the |and use changes on phosphate
i ndustry owned | ands through 2010. Only two mnes and a small
portion of a third are expected to be in operation in Polk
County at that time. Hookers Prairie mne will be approaching
m ne-out, and Mbil's South Fort Made Mne, projected to
begin operations in 1995, wll represent the last |arge-scale
mning to occur in the county. Most of the lands mined in
Pol k County will have been reclainmed, and the full inpact of
phosphate mning in Polk County, 1long proclainmed by the
industry as a tenporary l|and disturbance, may then be
eval uat ed.

Though the reclamation plans for the mnes are separate,
sone generalizations can safely be made on the inpact of
reclamation on the county as a whole. The DNR regul ations
guaranteeing "type-for-type, acre-for-acre" reclamation of
m ned and di sturbed wetl ands ensures the quantity of marsh and
swanp will not be dimnished. In fact, nost mning conpanies
plan to create nore wetlands than they destroy. The success
of reclamation of wetlands to the quality of the original
varies fromsite to site, and has been a source of much debate
between the industry and environnental groups.
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Mich of the mined land wll be reclaimed to upland
pasture (FLUCCS 210). Depending on the reclanmation technique
used, this land has the potential for a |arge nunber of uses.

If sand fill or overburden fill has been used, the reclained
land will have the same flexibility of use as any other
uplands in Polk County. Wiile nmost of this land wll

initially be put to agricultural uses, such as grazing or
citrus production, the soil should be stable enough to support
many types of urban devel oprent.

Some of the pasture that will be created will be on soils
| ess suited for devel opment. These areas have been identified
on Figure 13 as "Areas of Limted Devel opnment Potential" and
i nclude gypsum stacks, clay settling areas, or sand/clay mXx
sites. Pol k County contains nost of the phosphate chem ca
plants in central Florida, and therefore nost of the gypsum
st acks and associ at ed cool i ng pond  systens. The
environnmental |y acceptable closure plans for the stacks and
wat er systens nay be very costly unless a |arge vol unme use for
the gypsumis found.

In Decenber, 1989 the Environmental Protection Agency
prohi bited the use of and research wi th phosphogypsum citin
radi onuclide emissions. This "ban" is now being reconsidere
and may be nodified. A full discussion of phosphogypsum use
and the problens associated with it is not included in this
paper, as it would be outside the scope of this study.

Clay settling areas take up nore total acreage than
gypsum stacks, but their developnent potential is |ess
[imted. These locations are nost often reclained as wetl ands
or upland pasture, and contain highly unstable, fertile soils.
Forned nmainly by the consolidation of waste clays, they wll
not be capabl e of supporting urban |and uses. eir greatest
potential lies in agriculture. Research has been done on the
suitability of these areas for producing row crops and
alfalfa, and the results are prom sing. Pol k County can
expect to see hundreds of acres of clay settling areas
reclainmed during the next twenty years.

There are, however, possible negative side effects to the
reclamation of the clay areas. Wile in their active state,
cl ay ponds serve sone useful purposes apart from nornmal m ning
oper at i ons. Many mgratory waterfow use the ponds as
tenmporary habitat during their mgration. As the expansion of
urban areas spoil nore and nore natural |akes and wetl ands,
these birds have been forced to rely on the clay ponds for

feeding areas. Many snall |akes and wetlands will be created
on phosphate | ands through | and-and-I|akes reclanmation, but it
is not known whether they wll provide enough habitat when the

clay ponds are reclainmed.
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Second, active clay settling areas are also inportant for
possible flood control. As the clays consolidate, clear water
is decanted away through the use of spillways. Wen a |arge
storm or hurricane is approaching, the spillway |evels could
be raised, providing a tenmporary holding facility for the
rai nwater which falls upon the settling area. After the storm
passes, the water could be gradually rel eased, decreasing the
possibility of flooding both on the minesite and downstream
Once the clay settling areas are reclainmed, the pressure of

flood control from reclainmed uplands will fall primarily on
the reclained narshes and swanps adjoining natural water
syst ens. The reclaimed wetland systens nay not be as

ef fective or dependable as the active clay settling areas are
in controlling flooding after severe rainfall events,

The use of active clay settling areas for flood control
is an inportant consideration when <choosing sites for
devel opment downstream from the m nes. Regul ations require
the surface hydrology of the mne to be as close as possible
to the pre-mining conditions, with regard to watershed sizes
and flow directions. Downstream sites should be devel oped
with the pre-mining flood conditions in mnd, not those that
exist while the clay settling areas are active.

A major change to the land use and cover pattern of the
study area within Polk County independent of the phosphate
industry is the expansi on of the Lakel and urban area. As with
nost of the urban centers of Florida, much popul ation growth

is expected to occur in the next twenty years. There are
al ready instances of urban devel opment on mned land in and
around Lakel and, such as |nperialLakes. More devel opnent of

this nature can be expected to occur as Lakel and grows. The
conprehensi ve plans of Polk County and its incorporated areas
shoul d recogni ze those areas where the devel opnent potenti al
is limted due to specific mning operations.

4.2 2 Hllsborough Countyv

The future land use and cover for the study area within
Hi |l sborough County is very simlar to that for Polk County,
but on a snaller scale. IMC Fertilizer Four Corners and
Lonesone M nes are the only mnes expected to be in operation
in 2010, and there is only one large tract owned by the
i ndustry which would extend mning in Hllsborough County if
permtted.

There are no gypsum stacks within the study area in the
county, and there are far fewer acres dedicated to clay

settling than in Polk County. Hi Il sborough County has
designated npost of the study area as agricultural in their
| ong range devel opnment plans, though urban uses w |l encroach

upon it near Brandon, Plant City, and the westernnost edge of
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the study area along H ghway 301. The major restriction to
urban types of development in the area is not the reclainmed

| andf orm or  soil type, but the Hillsborough County
Conpr ehensi ve Pl an. The county recogni zes that nost of the
reclainmed areas will be well-suited for agricultural uses, and

has adopted policies to preserve the area for those uses as
Tanmpa, Brandon, and Plant City absorb the urban growth of the
county.

4 2 3 Mnatee Countyv

There is little difference between present |and use and
future land use for the study area in Manatee County rel ated
to the phosphate industry. Wngate Creek Mne will be shut
down in the interval, and should be fully reclainmed by 2010.
Four Corners Mne wll be the only operating site in the
county, unless other resource areas are permtted. The
phosphat e industry owns over 30,000 acres of unpermtted |and
in Manatee County, so there is the potential for mining there
wel | past 2010.

4.2.4 Hardee County

Over the next twenty years, Hardee County is expected to
di splace Polk County as the center of mning in central

Fl ori da. The industry owns large tracts of land in the
western half of the county, though only a few operations
currently have mning permts. Al of the mning in the

county so far has been along the Polk County line. That wll
change before 2010, as CF Industries, Inc.'s Hardee Il Conpl ex
is currently permtted. Mning is expected to begin south of
H ghway 62 between 1996 and 2000.

By 2010, the mnes which are presently permtted and
active will all have been mned out and reclamation wll be
conplete or near conpletion. There will be relatively few
clay settling areas in the area, due in part to the commtnent
CF Industries has nade to the sand/clay mx waste disposal
techni que. The sand/clay m x process allows the sand and cl ay
materials to be conbined and placed in existing mne cuts
bel ow | ow dans. The result is a soil wth enhanced
agricul tural properties that is at or near the original
contours of the area. The stability of the areas, though
greater than that of straight clays, is not sufficient to
support normal construction activities. The mx process
addresses the local governnment concern for the use of
reclaimed land to support and nmaintain the agricultural base
of the county.
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4.2. 5 DeSot o County

There are no differences in the present and future |and
use maps in this study, because there has been no mning in
the county to date. Consequently, there are no reclamation
plans to project.

The current status of phosphate mning in DeSoto County
may . change soon, as Consolidated, Mnerals is in_  the
application stage for a power generation, chem cal and m ning
devel opment on their holdings in DeSoto County. |IM
Fertilizer also owns a portion of the county, but there are no
plans for mning it at this tine.

4.3 PREM NING AND POST- RECLAVATI ON COVPARI SON

Table 10, "Premning and Post-Reclamation Land Use"
conpares conceptual |and use acreage totals for conditions
before mning and after reclamation for twenty-three phosphate
m nes. As conceptual plan boundaries are anmended, maps such
as those which display contours, waste disposal sites, and
post-reclamation |land uses are also amended. Since prem ning
conditions are not affected by the changes in future mne
plans, the premning vegetation maps are not required to be
updat ed. As a result, the totals for premning and post-

recl amation are not equal. However, the tabl e does provide a
rough idea as to what natural vegetation groups were m ned and

di sturbed, and what they have been or will be replaced with by
reclamation activities.

Several of the mnes were active both before and after
July 1, 1975, when reclanmation becanme mandatory. For these
mnes, "premning" can be defined as those conditions which
existed on July 1, 1975, and not as conditions existing prior
to the start of mining on the property. Because of this fact,

there are 30,644 acres of extractive lands in the premning
total .
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TABLE 10
PREM NI NG AND POST- RECLAVATI ON LAND USE

ACRES
FLUCCS # PRE POST CHANGE
100 1, 324 1,271 - 53
130 1,221 2,728 + 1,507
200 2,667 299 - 2,368
210 47,799 116, 676 + 68, 877
230 10, 238 547 - 9,691
300 48, 453 8, 907 - 39, 546
400 3, 960 7,391 + 3,431
410 26, 754 5,299 - 21,455
420 29, 538 9, 116 - 20,422
430 9, 333 12, 100 + 2,767
500 2,920 15, 162 + 12, 242
600 306 452 + 146
610/ 620/ 630 15, 666 17, 400 + 1,734
640 14, 864 20, 870 + 6,006
700 1, 066 0 - 1,066
740 1,528 18 - 1,510
750 28, 050 15, 990 - 12,060
TOTAL 245, 687 234, 226 - 11, 461

There are a nunmber of conclusions which may be drawn
based on the data presented in Table 10.

1. The sum of the conceptual plan areas wll decrease
by 11,461 acres from prem ning to post-reclamation,
as a result of the sale of lands or deletion of
undi sturbed areas or non-nmandatory reclanation
areas from the conceptual plan.

2. The wetland reclamation goal of "type-for-type,
acre-for-acre" wll be surpassed by the industry.
All three wetland categories will grow in anount,
with a total wetland increase of 7,886 acres. As
previ ously st at ed, this is a guantitative
conpari son only.

3. Surface water acreage wll be increased by nore
than 12,000 acres, providing valuable wldlife and
recreational values to the reclainmed sites.

4. Gtrus groves wll decrease by al nost 10,000 acres,
as the mne operators choose to reclaimthe groves
to ot her uses.

47



The land use category with the bi (I;Jgest i ncrease is
pasture and cropland, while the [argest declining
category is rangel and. Bot h categories are used
primarily for grazing, SO the major econonic inpact
anounts to trading natural palnetto prairie for
i nproved pasture. Agricultural pursuits benefit,

at the expense of native wildlife habitat.

The amount of [and covered with upland forest is
tremendously inpacted. M ning conpanies are
required to reclaim ten percent of upland acres
wWth trees, to prevent wind and water erosion.
Even if ten percent of the pasture and cropland is
assuned to be forested, the table shows that there

will be about 24,000 fewer wupland forest acres
Wthin the mne boundaries after reclamation than
there was before nmining. The upland forest group

of land use categories suffers the greatest |o0ss,
as mne operators have found it both difficult and

expensive to reforest. The addition of surface
water and wetlands wll be achieved in exchange for
a depletion of upland forests.

Urban and industrial land uses wll 1increase by
sonme 1,500 acres. Most of the increase will be in
gypsum stacks, but sonme wll be in potential

industrial sites, roads, and railroads.

"Addl ands", disturbed |ands, and other extractive
land wuses w Il decrease by 14,636 acres from
premning to post-reclamation. The remai ning
16,008 acres will remain in non-mandatory
recl amati on prograns. Much of this total wll be

reclaimed or will be in the process of being
reclained in the year 2010.
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TABLE 11
DEVELOPMENTS OF REG ONAL | MPACT

EXTENSI ON OR

DRI # SUBSTANTI AL DEVI ATI ON COVPANY ACRES
#

CFRPC

11 n/ a Phillips Petrol eum 15, 200
15 n/ a C.F. Mning Corp. 19, 553
17 n/ a M ssi ssi ppi  Chem Cor p. 14, 850
20 n/ a Farm and I ndustries 14, 300
25 n/ a Brewst er Phosphat es 2, 600
26 n/ a USS Agri - Chem cal s 3, 283
27 n/ a Mobi | Chem cal Co. 15, 194
31 n/ a Agrico Chem cal Co. 5,677
38 n/ a IMC Fertilizer, Inc. 4,212
42 n/ a IMC Fertilizer, Inc. 6, 143
45 n/ a Sem nol e Fertilizer 6, 859
TBRPC

1 85 Brewst er Phosphat es 18, 367
23 47 Agrico Chem cal Co. 216
31 120 IMC Fertilizer, Inc. 6, 933
42 95 Qulf Atlantic Corp. 10, 971
49 n/ a Phillips Petrol eum 6, 500
50 80 Mobi | Chem cal Co. 5,720
52 198 IMC Fertilizer, Inc. 18, 685
61 n/ a Swift Ag. Chem Corp. 10, 394
68 76 Gardinier, Inc. 10
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TABLE 12
PHOSPHATE | NDUSTRY LANDOANERSH P
WTH N STUDY AREA

Acres Per cent

Tot al Area Wthin Study Area County Wthin | ndustry Oaned
County Area* Study Area By County Study Area Wthin Study
Area
DeSot o 409, 043 68, 937 5.4 16.9 32.8
Har dee 408, 480 245, 553 19.4 60. 1 41.0
Hi || sborough 698, 950 264, 262 20. 9 37.8 28.8
Manat ee 511,603 269, 317 21.3 52.6 20.5
Pol k 1, 286, 611 417, 000 33.0 32.4 50. 8
TOTAL 3, 314, 687 1, 265, 069 100.0 38. 2*%* 36. 9***

*Florida County Atlas and Mini ci pal Book, 1988.

**Percent of five-county area within study area.

***Percent of study area owned by the phosphate industry.
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TABLE 13
POPULATI ON BY COUNTY

COUNTY 1970 1980 1990 2000 2010
DeSot 0 13, 060 19, 039 24, 300 28, 300 30, 700
Har dee 14, 889 20, 357 23,000 25, 700 27, 300
Hi | | sbor ough 490, 265 646, 939 872,500 1, 046, 000 1,157,700
Manat ee 97,115 148, 445 196, 400 236, 300 260, 000
Pol k 227, 222 321, 652 419, 300 497, 000 540, 400
NOTE: Figures for 1970 and 1980 are fromthe U S. Bureau of Census; figures for

1990, 2000, and 2010 are from the Bureau of Econom ¢ and Busi ness esear ch,
Univ. of FIorlda Vol. 22, No. 2, Bulletin No. 88, March 1989.



5.  CONSERVATI ON/ ENVI RONVENTAL

Not e: The authors would like to thank the staff of the
Fl ori da Audubon Soci ety for suppl yi ng t he
conservation section of this report.

5.1 OVERVI EW

It is easy to forget in these urbanized tinmes when noney,
goods, factories, and materially successful people are
concentrated in our cities, that it is the productivity of the
land that is the ultinmate source of both our essentials and

our luxuries. Mreover, unlike the mllions of other species
with which we share our planet, We have becone dependant not
only wupon the renewable, living resources that the |and

provi des, but also upon the non-renewable (albeit sonetines
recyclable) mneral wealth that lies below the surface of the

| and -- a dependence that is directly connected with our high
nunbers and irrepressible tendency to cluster into cities of
ever-increasing size. Food, water, wood for construction,

natural fibers and skins for clothes, and beasts of burden for
transport serve for primtive or |owdensity nman, but netals,
fuels, and other non-renewabl e resources beconme essential once
man reaches a certain density. A Faustian bargain is struck;
living standards and opportunities increase enornously, but at
the price of sustainability.

When mankind was few, |and was not the limting factor

Man was |limted instead by the energy that he could bring to
bear to harvest or concentrate resources. But with the
i beration of the concentrated energy of wood, coal, oil and
ultimately (another Faustian bargain!) nuclear fuels, an
exponential increase in human nunbers and density, wealth and
opportunity becane possible. And so it happened. But, as
man' s popul ati ons expanded to cover the land, the |and could
not grow to accommodate him Good caves, good hunting
territory, fertile valleys becane scarce resources, subject to
challenge and worth defending. Utinmately land achieved a
cash value and ownership or proprietorship was recorded
formally, until the point was reached where, in the nost
densely inhabited countries, land of any kind has becone
beyond the neans of the average citizen

In Florida, as we approach the end of the mllennium
| and val ues vary trenendously. In no area of human commerce
does the law of supply and demand operate nore spectacul arly.
Wile land may remain relatively inexpensive in renote areas
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of the Panhandle, seafront lots on the Atlantic coast, or prine
residential or business lots in the larger cities of the
peni nsul a, have becone priced by the linear or square foot
rather than by the acre. These are limted comodities, the
first naturally so and the second artificially so, and both
are in high demand. Peopl e began to have different views as
to what woul d be the best use of "desirable" land tracts or of
| and adjacent to their own hol dings. The stage was set for
zoning laws, DRI's, and |land use disputes between those wth
different value systens or different prioritizations of
soci ety's needs.

A famliar icon of the eighties has been a LANDSAT
phot ograph of the state of Florida -- an extraordinary, false
col or photograph of the actual face of the Iand of the entire
st at e. The technology to produce such a picture would have
been beyond inagi nati on even a generation ago. But it takes
only a little nore inmagination to convert that picture back to
its natural colors, and to display it on a video screen wth
an additional conponent incorporated -- the dinmension of tinme.
Let us pursue this adventure of the inmagination

The machine has a "fast reverse” as well as "fast
forward® control, and we set the inmage back to indicate the
Florida of a mllion years ago. "Florida" is reduced to a
chain of small, rounded or el ongated islands, corresponding to
the highest areas in the state today. W set the machine on
to "forward". Five years per second, let's say. The islands

gradual ly enlarge, and coalesce into a slender peninsula. W
speed up the notion, and the narrow |and expands as water
| evel s drop, then contracts, expands again - passing briefly
through a rough facsimle of the Florida of today, before
wi dening dramatically into the Qulf of Mxico to twice its
present width. The |and contracts again, expands, oscillates,
t hen approaches its nodern form again.

The | and appears al nost entirely green, but not uniformy
gr een. Cypress swanps and nangrove shorelines occur in the
sout h, hardwood forests throughout much of the peninsula and
the panhandle, and prairies and flooded savannas here and
there, and each has its own shade and texture of green. It is
t he peculiar wavel ength of light of trillions of nolecul es of
chlorophyll, reaching into space to inpact the sensors of our
i magi nary, stationary satellite, that domnates virtually the
entire face of the land -- only the waters thensel ves, and the
occasi onal section of hurricane disturbed shoreline or w de
beach interrupt the subtly shaded green bl anket.

The screen flickers, as sumers and wi nters pass before
our eyes, their cycles of rainfall and tenperature affecting
the colors and textures, subtly in the south but quite boldly
in the north. Cccasionally, a savanna is nmonmentarily
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bl ackened by a great fire, but it quickly returns, greener

t han ever. Rounded | akes open instantly as solution caverns
col | apse. Hurricanes hit every few seconds, and shorelines
are rearranged slightly each tinme. Passes between barrier

islands shift southwards with dizzying speed, ultimatel
cl osing and opening like hungry nouths. VWole little islands
di sappear, and new ones form

As our picture story reaches the last few thousand years,
man enters the land. W do not see the inpact of the Native
Anerican on our screen: he was "ecosystenl rather than
"bi osphere” man; he adapted to his world rather than

inflicting drastic change upon his environnent. But he did
have an i npact. He had to fish, and hunt deer and other
el usive or cryptic aninals. I ndi vi dual aninmals were taken,

but species survived.

Utimately, we see tiny settlenents appearing around the
coast . The Spanish have arrived, and Florida wll never be
the sane again. W recognize the location of St. Augustine
of Pensacola, of Key Wst - [little cancerous nodules of
devel opment, seemingly tenpting surgical renoval before they
net astasi ze - but no surgery is forthcom ng. The rate of
change speeds up, and we have to adjust the controls to bring
things down to a reasonabl e speed. More settlenments appear,
tiny on our picture, but growmng in size and nunber. Then we
start to see straight lines on our picture where before there
were only the soft curves and gradations of nature; man has
started to dig ditches to drain wetlands and alter water flow
patterns for his convenience. The green of the |and remains,
but changes in texture: WIlderness is becomng agricultura
and ranch | and. Rai | roads appear in the north peninsula and
panhandl e, finally reaching south to Punta Gorda

Suddenly, like a surgical slash, M. Flagler's railroad
slices through the wilderness of eastern Florida, right to the
southern tip - a slash that goes septic fast as the railroad
beconmes a corridor of developnent, a phenonenon re-enacted
constantly as highways through wlderness becone strip

devel oprent s. We are forcibly remnded of Friedrich
Ni et zsche's bleak maxim "The earth has a skin, and that skin
has di seases. One of those diseases is called Mn."

Devel opnent in South Florida, safe fromintrusion for so |ong,
sets in like a fast-growing tunor. W fine-tune the focus on
our instrument, and see that few areas of Florida are totally
renote fromroads or highways, and that drainage ditches have
now becone. the norm rather than a rarity. The great
sheet-flow over the southern shores of Lake Okeechobee, in
t hat uni que ecosystem the Evergl ades, changes as the |ake is
di ked, agriculture becones established on vast tracts of I|and
south of the lake, and the surviving grasslands severe

i mpacted by the interruption of the southward water flow. The
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greatest of all Florida wetlands is passively and disastrously
managed by getting only the water that M am does not need in
time of drought, and abruptly being a dunping ground for al
the water that Mam cannot handle in tinmes of flood.

Even this flow is brutally altered by not one but two
east-west highways that slice redundantly from the Atlantic to
the Qulf of Mexico. And elsewhere man's inpact upon Florida
wat ers becones evident even from our Apal achicola River in the
far north of the state; l|ater, huge geonetric cooling ponds,
mles |ong, appear beside a power plant at Turkey Point, south
of Mam. And, plunb in the mddle of the state, Lake ARO ka
has started to turn a bad color. Later, Lake keechobee
starts to do the sane.

As all this is happening, at exponentially increasing
speed, a strange blight seens to have gained a foothold inland
from Tanpa Bay, mainly in the area of Pol k County. It seens
different from the land scarring caused by urbanization --it
goes deeper, gulps huge areas at a tinme, yet ultimately seens
to evolve into ponds and green |andscapes rather than into
irreversi ble urbanization. The area involved is huge, and we
focus our attention in fascination as we slow down the
flickering screen. Phosphat e has been di scovered.

Thus far, our nmachine has shown our past. W can run it
at any speed we w sh, but when we reach the present, we hit an
unshiftable "freeze frane" however we nanipulate the controls.
The future will have to be shown on a different, nore conplex
conput er video system where we nust programin the variabl es
of population pressure, national and state law, and the
resolve of the people of Florida to plan their future rather

than just to let it happen. W have had a spectrum of
pl anni ng conm ssi ons, construction set back l'i nes,
conprehensive state and county devel opnent plans, zoning |aws,
and so on for years - good intentions galore, but too often
the results are undetectabl e, even in an enlarged,
fine-focused i mage.

We can program our machine for "business as usual", and
watch the effects of a daily net influx of 800 people to the
state -- a mllion every three years, with their demands for

watered, rarely trodden lawns, pools rarely used for actua
swnmmng, air conditioning to keep out the climte that they
never really liked anyway, broadcast use of pesticides to
control "creepy crawies" (a term used by newconers to
characterize the entire fauna of Florida) and roads and
super-nmarkets to supply their insatiable material needs. As
t he decades of the future unfold, we see urbanization and | and
alteration proceedi ng apace, the Panhandle |agging but finally
getting the idea, until only a few areas of natural contours
and colors are left. Al is not |ost, of course; Florida has
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a great, albeit flawed, national park in the south, with the
adj acent Big Cypress reserve, and scattered throughout the
state are the state parks, and the natural areas acquired
during the seventies and eighties, under the state's EEL and
CARL prograns, their value increasing annually as they becone
ever scarcer comodities. The great National Forests --
Osceola, Ccala, Apalachicola -- remain clearly defined, but
are increasingly scarred by "nultiple uses”, ranging from
tinmber cutting to bonbing practice, Wwhich are legally
permtted in such areas.

But, back to the phosphate mning areas of Polk, eastern
H | | sborough, Hardee, and DeSoto Counti es. Here, we have
uni que opportunities to do better than we did el sewhere. Once
t he phosphate rock is mned and processed, the |and becomes
avail able for other uses, and we have a clean slate. It can
be restored to a close senblance of wlderness if that is
society's choice: or it can be developed into urban,

industrial, or residential land, if that is the preference.
Rarely, in life, do we have such a chance to start all over
agai n.

O course, the slate is not entirely clean. After the
mning is over, the fine clay silt takes years to settle or
dehydrate, and the settling ponds are a feature of the
| andscape for a long tine to cone. And those strange nan-nade
mountains peculiar to the mining area, the vast heaps of
slightly radi oactive cal cium sul phate, known in the trade as
"gyp stacks", stand as an apparently permanent nenorial to the
chem cal plants long after they have been closed. The former
-- the settling ponds, formerly known as "slinme ponds" unti
the public relations people got to work -- may end up W th
significant wildlife value, as the ducks, fish, turtles and
gators establish a foothold. On the other hand, the gyp
stacks remain, feebly vegetated on their summits with dog
fennel or nostly exotic vegetation, towering, unconprom Sing,
chal | engi ng anyone to cone up with a use for them

But with the land itself, many things can be done. In
the old days ( "old" in these fast noving tines being
pre-1975), the mned land was generally sinply abandoned.
Nature gradual ly established a foothold, and after a decade or
two sone acceptably productive ecosystens resulted, if one
could forgive the distinctly unfloridian topography, w th deep
water often adjacent to high earthen nounds - paradise,
perhaps, to gators or softshell turtles.

Abandonnent is now no longer legal; the land nust be
recl ai med. But how, into what, and for whon? Mist it be
restored to its condition before man cane on the scene, or to
the immediate pre-mining condition? The latter may not have
been particularly spectacular; nuch of the land was cattle
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pasture before it was m ned. On the other hand, nmuch was

wet | ands, and the reclamation rules of the Florida Departnent
of Natural Resources require that wetlands be restored after
mning, acre for acre, with new wetlands created to conpensate

for those destroyed. The rules are good; they mandate
elimnation of steep slopes (steeper than one in four);
topsoil or other growing nedium nust be brought in; and

restored wetlands nust incorporate a variety of energent
habitats, a balance of deep and shallow water, fluctuating
water levels, and a variety of shoreline slopes. Wiste clays
must be disposed of in a way that mnimzes downstream water
pollution, and all reasonable neans nust be taken to hasten
the settling of the clay and the reclamation of the areas

utilized for settling ponds. Land nust be revegetated, in
appropriate ways: and endangered and threatened species nust
be provided for. The rules are strict but not rigid; they
encourage close coordination between the operator and the
Departnment, and the negotiation of agreement on specia
situations or experinental techniques. But can they be

i nproved upon? \Wat is really the best goal to seek for
reclai med |and?

Looking at all options, it is essential that the
sonetimes conpeting needs of people and of wldlife be
addr essed. The options for a given mned area run the gamut
from industrial developnent to residential developnent to
"green" uses like golf courses or cattle pasture, to wildlife
habi t at . Whi ch of these makes the best economc sense? It
may not be the answer one would expect: nor is it necessarily
best to dedicate nost of the land to wildlife habitat even if
one's notives are purely environnmental; it may force
devel oprment into virgin habitats, which would be worse.

1. I ndustrial Devel opment. This is an option often
favored by County Conm ssions, on the grounds that
it is likely to yield the highest tax revenues. It
is not necessarily opposed by environnentalists:
industry is essential for the economic. health of

the state and the nation. But what kind of
industry? WIIl it pollute the air or the water?
If pollution control is necessary, who will pay for

it? How many enployees will there be? WII they
be drawn from the existing l|ocal population, or
fromother areas? And perhaps the key question: if
the new industry is going to be built sonmewhere
cone what nmmy, is it better to build it on
reclainmed land or on unmineralized land? WII the
latter alternative require the destruction of new
ecosystens already re-created and in the process of
maturing on the mned |and?
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Resi dential Devel opnent. Again, this may be a
popul ar option wth County Comm ssions; it
generates tax revenues, and provides accommbdation
for the great annual inflow of new residents into
Florida. But the tax revenues may have to be spent
on new public facilities, so that actual tax levels
go up rather than down to provide for the

escal ating new services required. I npact fees may
be required, but they are not always popular, and
are rarely sufficient. Limting the pronotion of

Florida as a good place to live nay be one good way
of reducing the influx of new residents; the market
pl ace al one may not take care of this until Florida
has becone another Los Angel es or New YorKk.

There are also environnental problens. Mich of the
reclained land in the Bone Valley area generates a
certain level of radon gas. Wether or not this
constitutes an actual health hazard is open to
debate, and depends greatly upon the architectura
style and the wventilation of the residence in
questi on. But, to a significant degree, the
perception of a problem may be as effective a
constraint to honme sales as an actual problem

CGolf Courses and Cattle Range. These uses of
reclainmed |and have their nerits; golf courses can
be utilized not only as incone-generating
facilities but also as disposal sites for treated
sewage waters. Cattle pasture too offers some cash
return for keeping the land green. But both types
of altered habitats have little wildlife value, and
both are liable to cause downstream water pollution
as fertilizer, treated sewage, oOr cattle wastes
enter natural drainage systens.

Agricul tural Crops. Wth the inpending |oss of
agricultural lands in the Everglades Agricultural
area- a result of progressive oxidation and |oss of
topsoil - the potential demand for croplands may
increase in central Florida. However, such crops
as" sugar cane - grown intensively south of Lake
Ckeechobee - may not grow well nuch further north
than this, and wi thdrawal of price supports could
make sugar cultivation wuneconom c overnight.
Moreover, urbanizing economes have a dangerous
habit of sinply elimnating agricultural areas,
becom ng dependent upon food grown at great
di stances. But nore than one phosphate conpany in
Florida has initiated inportant research into

agricultural options and techniques for reclained
| ands.
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5. W | der ness Rest or ati on. Wet | ands can be
re-created, and conditions established for the
proliferation of desirable vegetative species, be
they cattails, sawgrass, or a mxed community of

energents and submergents. Utimately cypress
trees can be reintroduced; in a century they wll
be big. Many species of vegetation will reinvade
on their own; others wll need to be helped.

Again, many wldlife species can be counted upon to
reinvade when the habitat is there for them

others, particularly those that live in isolated
colonies or in fragmented habitat separated by
i nhospitable or untraversable areas (ranging from
subtly different natural habitat, to interstate
hi ghways) may need to be hel ped. Experinents are
currently under way to determne the feasibility of
re-introducing gopher tortoises to reclained
habitat; and once the tortoises are established,

attention nust be paid to the gopher frogs, snakes,

and alnost three dozen species of specialized
arthropod and other invertebrate conmensals that
share their burrows.

Wl derness restoration is technically feasible, but how
will it be economcally feasible? And how wll the
reclamation plans for the conplex mpsaic of mnes, on |ands
owned by a spectrum of conpanies of differing financial
strength and reclamati on phil osophy, be integrated? These are

the big questions, whose solutions wll require that rare
entity - a good, integrated technical plan that has politica
force behind it. If biologists, industry representatives,

| ocal concerned citizens, state agencies, and politicians
conbine their talents, such a plan becones feasible and may
actual |y happen. This will depend upon all parties realizing
that such a plan is in the greater public interest, both
econom cally and environnentally.

It is a basic tenet of wldlife managenent that |arge
reserves are better than smaller ones. M ni -reserves nmay be
better than total urbanization in city environnents, but they
are unlikely to harbor wldlife species any nore denmanding
than raccoons or gray squirrels. Larger mammals require
extensive contiguous home ranges, and top predators -- the
Fl ori da panther always springs to mnd -- require hundreds of
t housands of acres to maintain even a mninmal population in
perpetuity, in equilibrium with its prey species. If the
habitat is inadequate, the cats will disappear as surely as if
t hey had been shot, either by wandering across altered habitat
until they are killed on highways, or sinply by failing to
find enough food to survive or to raise young.
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In the Florida of the 1990s and beyond, such |arge
mamual s as panthers and bears wll survive only if we can
establish the |argest possible areas of contiguous w | derness
or near-wlderness habitat for them and also connect such
areas by corridors of habitat that the animal can traverse
wi t hout disturbance or trauna. Their future as part of the
fauna of the state wll depend upon our ability to provide
these "wildlife corridors" that wll permt occasiona
breedi ng contact between aninmals whose habitual home ranges
are in large and widely separated blocks of habitat, and who
may need to venture forth from such territories at tinmes when
for various reasons, l|ocal prey populations may be depl eted.

Such terrestrial corridors may be of relatively mnor
rel evance to the phosphate-m ned areas, to the extent that the
area being mned and to be reclainmed as the phosphate industry
phases itself out in the decades to cone is not sandw ched
between national parks or great tracts of prinme wldlife
habi t at . But the aquatic corridors are of inestinmable
i nportance. The Peace River, whose w | derness character has
been recogni zed by its inclusion in the State of Florida Canoe
Trail System arises in the heart of the phosphate |ands of
Pol k and adjacent counties. The preservation of the
contiguity of these habitats will require an advanced degree
of integration of reclamation plans by the various mning
conpani es operating in the drainage system W wll need a
system of reclanmation that progresses beyond the "eye for an
eye" or "acre for an acre" wetland rule, and that considers

the overall needs of the aquatic and riverine forest
corridors. This will not only ensure the preservation of the
water quality of the Peace R ver system but wll| also provide
essential wldlife habitat and corridors -- as wde as
possi ble, and with extensive buffer zones -- along the banks.

This is one of our greatest chall enges.

Recl amation | aw has |ong placed a special value on |arge
connected wetlands - a concept inherent in the wetlands rating
system descri bed by Brown and Starnes (1983). Yet the special

value of small, isolated wetlands has been ignored in the
reclamation regul ations of the Corps of Engineers and, unti
recently, by the conservation community as well. Mol er and

Franz (1987) have recently denmponstrated that such snal

wet | ands have special values for nunerous wldlife species,
especi ally anphi bians and wading birds. Many species of
anphi bi ans cannot successfully reproduce in large wetlands
with their, attendant predators. Ten of the 29 anuran (frog
and toad) species in the southeastern coastal plain breed
primarily or exclusively in small, often epheneral wetlands,
where fish predators are elimnated by annual drying, and
productivity enhanced by the dieback of the seasonally
inundated terrestrial vegetation. Anmong birds of ecol ogica

i nportance, sandhill cranes usually nest beside ponds of 4.1
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hectare or less. Wodstorks, and even snail kites, may find
their nost successful feeding in small pond or rmarsh
ecosyst ens. In trophic and energetic terns, it has been
estimated that a one-hectare pond may generate enough
anphi bi ans to sustain the nunber of hognosed snakes normally
supported by 1,000 hectares of terrestrial habitat.

The question may be raised as to how the preservation of
reclained habitats will be ensured in perpetuity; it would be
tragic to restore land to a good facsimle of, say, a Florida
scrub, tend it and replenish the various displaced species of
fauna and flora, and then have the | and sold and bul | dozed for

devel opnent. And if the l|and generates no incone because of
it being dedicated to wildlife rather than human needs, the
threat of developnent will be a constant one. The concept of

sale or transfer of developnent rights may be an inportant
tool in the preservation of such reclainmed areas.

The assunption that Jland dedicated to wldlife is
economcally idle is a wong one. Fi gures have denonstrated
that an alternative, supposedly "comrercial" use of the |and,
such as cattle-raising, may produce only marginal profits,
whereas hunting and recreational fishing |eases nmay generate
subst anti al incone and provide a strong stinmulus to
mai nt enance of the land in a naturally productive condition.
Timothy King and Wayne Marion (1989) have calculated that
there are already 12 state, county, and mnunicipal parks and
reserves on mned |lands, totaling 11,295 acres, even though
there was no statutory requirement to establish such reserves.
These sane authors found that sone of the highest hunting
| ease values in the state occur near the mning district, and
fishing leases too may be highly profitable for the |andowner
At one recently closed mne, the corporate |andowner is
| easing 1400 acres of forner mne pits for bass fishing at a
rate conparable to local grazing leases, and two or three
times greater than the average hunting |ease return. The
| essee, in turn, is nmaking good profit offering the fishing
public access to the site.

There is nuch that is yet to be solved. Reclamation is
bei ng undertaken to state-mandated standards. These standards
can be changed as we learn nore about the technol ogy of
wi |l derness reclamation, and as new ideas from all sides are
shown to nmke good sense. Even so, the signing-off on a
reclamation job as "finished to Department satisfaction”
remains a judgnental matter; ecology and w | derness managemnent
have not yet reached the point at which one can predict all
the successional stages through which reclained habitat,

especially wetlands, wll pass. Terrestrial ecosystens too
may need sone |evel of permanent managenent -- fire exclusion
or inclusion, renoval of exotic species, and so on. These
will cost nmoney, and will take expertise to do well. But the
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denonstrated econom c val ue of intact, contiguous wetlands and
terrestrial systens, and our growing ability to re-create
habitat close to -- perhaps ultimately identical wth --
natural systens, nmeans that the job can be done.

5.2 NATURAL AREAS, WLDLIFE, AND RECLANATI ON

The identification and designation of certain types of
lands to neet the future needs of wldlife and human
recreation is an inportant el enent of |and use planning in the
regi on. In the case of endangered and threatened species of
wildlife it is wvital to inventory their populations and
distributions and to determne their critical habitat needs.
For exanple, we need to inventory the old-growth pine
fl at woods i nhabited by Red-cockaded Wodpeckers, and the scrub
habitat in which live nunmerous endangered and threatened
species of plants and aninals. Then, we need to designate
sanctuaries of suitable size and distribution to insure the
survival of these species in the future.

Recreational lands for hunting, fishing, athletics, and
passive activities--hiking, bird watching, pi cni cki ng,
canpi ng, and swimming--need to be identified and, if
necessary, acquired before they become committed to other uses
or becone too expensive to purchase.

The first step in this process of planning at a regional
scale is to determine what exists and what is already
relatively secure in both the private and public sectors.
Secondly, we need to determ ne what |ands and how much are
wanted and needed in the future, and where they should be
| ocat ed.

Ri ver and stream systens, including their major and m nor
tributaries, and associated wetlands are vital hydrologica
features that provide wldlife and recreational values in
addition to their functions as water supply, purification, and
flood control, etc. These should be considered as core
preservation areas, with reclamation directed to the
enhancenent of these systens. Recl amation of surrounding
m ned |ands should include corridors of habitat connecting
t hese core areas. It is inportant to identify and inventory
t hese systens and to designate those segnents to be preserved,
and where the tributaries have been mned, how their natura
functions can be restored.

Al of this wll necessitate planning at the basin,
subbasin, and intersubbasin |evels. Currently, there are no
conprehensive plans for any of these systens. Each m ning
conpany and nunicipality, for the nost part, is planning

i ndependently of each other, and of the systenms and natural
features that extend beyond their boundaries.
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Clay settling ponds whose rich productivity attracts
tremendous nunbers of mgrating wntering waterfow and
shorebirds are epheneral habitats and will di sappear as m ning
cl oses out. Yet, the clay settling ponds of Central Florida
in the 1960s, 70s, and 80s are sinply replacenent sites for
forner habitats along the @ulf coast from Tanpa Bay sout hward
and interior wetlands that have been lost =~ to human
devel oprent . W have noral, if not economic, obligation to
provi de conparable habitat for these birds in the future,
before the last settling pond dries out. There may be high
econom ¢ value in maintaining sone of the clay settling ponds
as pernmanent type shallow water pools for wldlife
utilization. These <could also function as basins for
temporary water storage during periods of unseasonably high
rainfall or hurricanes.

W already know that some of the old unreclained mnes
with their waterholes and upl and peaks provide a rich wildlife
habitat as they are and becone vegetated. These need to be
identified, and where desirable preserved as is. Li kew se
sone of the post 1975 mines, which by |aw nust be reclained,
should be closely examned to see if it would be nore
worthwhile to reclaim these as land and |akes for fish and
wildlife resources instead of for housing subdivisions or
past ur el and.

5.3 CONCLUSI ONS

The foregoing section is primarily a discussion of needs
and a plea for nore conprehensive and integrated planning on
a basin-wide basin and not by property line or nunicipality
boundary. To acconplish this the follow ng actions should be
undert aken:

1. Regional land use plans should be reviewed in
greater detail in relation to future needs and
wants and should be based on (a) an Endangered and
Threatened Species Plan that provides for habitat
inventory and sanctuary designations: §b) a
regi onal recreation plan that provides or a
vari ety of parks, refuges, preserves, etc.; and (c)
a forest i ndustry plan that provides for forest
restoration and utilization

2. Conpr ehensi ve planning involving reclamation shoul d
be based on hydrological systens, which can be
treated as preservation cores. Rul es covering

stream design should be reviewed to insure that
they are adequate to acconplish this.
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Care nust be taken to insure that preservation
ar eas- - hydr ol ogi cal syst ens, parks, preserves,

etc., do not becone overly fragnmented or isolated.

A review of nonmandatory unreclained mned |ands
should be conducted to assess their current fish
and wildlife values and future suitability as

preserves, parks, or wldlife nmanagenment areas with
mnimal or no additional reclamation.

65



6. REGULATORY

The Florida phosphate industry has been, from the early
1960's, progressively regulated in their day to day operation
by a nultitude of various federal, state, and county
envi ronment al or operational regulations. Most of the
regul ations are now in place but sone portions are being
constantly revised and updated. The revisions create problens
for the industry as to keeping updated on the proposed
revisions and conpliance after adoption

It is not within the scope of this project to provide a
detailed study of each regulation and how it affects the
phosphate industry. However, lists of the various regul ations
are provided in Tables 14, 15, and 16.

TABLE 14
FEDERAL LEG SLATI ON AFFECTI NG
ENVI RONVENTAL REVI EW ANDY OR PERM TTI NG

e Clean Ar Act
e (Cean Water Act
e National Environnmental Policy Act
e Atom c Energy Act
e Resource Conservation and Recovery Act

e Surface Mning Control and Reclamation Act

e Conprehensive Enmergency Response, Conpensation and
Liability Act

e Superfund Amendnents and Reauthorization Act

e Energency Planning and Community right-to-Know Act
e Toxic Substances Control Act

e Rivers and Harbors Act of 1899

e Ports and Waterway Safety Act

® Deepwater Ports Act
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TABLE 14 (continued
FEDERAL LEGQ SLATI ON AFFECTI NG
ENVI RONVENTAL REVI EW AND OR PERM TTI NG

Marine Protection Research and Sanctuaries Act
of 1972

Coastal Zone Managenent Act of 1972
Marine Mammal Protection Act of 1972
Fish and Wldlife Coordination Act
Endangered Species Act of 1973

WIld and Scenic Rivers Act

Soil and Water Resources Conservation Act
Noi se Control Act of 1972

National H storic Preservation Act of 1966
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TABLE 15
STATE LEG SLATI ON PERTAI NI NG TO THE LI CENSI NG
OF FLORI DA PHOSPHATE OPERATI ONS

89

Agency

Florida Gane
and Freshwat er
Fi sh Conm ssion

Depart ment of
Heal th and
Rehabilitative
Servi ces

Sout hwest Fl a.
Wat er  Managenent
District

Florida Statute
372 (Wldlife)

290 (Fla. Nuclear
Code and Sout hern
Interstate Nucl ear
Conpact Law)

387 }Pollut|on of

Viat er
404 (Radi ation)

373 (\Water
Resour ces)

Florida Admnistrative Code

39 (Wldlife deeh o

39-4 (CGeneral Prohibition)
29-25 (General Provisions
Rep tl|€SE

39-27 (Endangered Species)

10D- 56 ,
10D-91 (Control of Radia-
tion Hazards)

40D-2 (Consunptive Use
Permtting)
40D-3 (Regulation of Wells)
40D-4 (Management and Stor-
age of Surtace

ters) *| nt er agency
Agr eenent
40D-5 (Artificial Recharge)
t40'Dt6 Wrks of the Dis-
ric
40D-8 (Water Levels and
Rates of Flow)
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Agency

Depart nent  of
Nat ural Resources

Regi onal Pl anni ng
Counci | s

Depart ment  of
Envi r onnent al
Regul ati on

TABLE 15 (continued)

Elorida Statute

211-Part Il (Tax
on Severance of
Solid Mnerals)
378 (Land Recl ana-
tion)

380 (Environmental
Land and Wt er
Management )

186 (State and Regi ona
Pl anni ng)

403 (Environnent al
Control)

STATE LEG SLATI ON PERTAINING TO TEE LI CENSI NG
OF FLORI DA PHOSPHATE OPERATI ONS

Elorida Admnistrative Code

16C-16 (Mandatory Phos-
hate M ne

ecl amat i on)

16C- 17 (Master Recl ama-
tion Plan for Land

Di sturbed by the
Severance of Phosphate
Prior to July

1, 1975)

3A-44 (‘Nonmandat ory Land
Recl amation Trust

Fund)

9J-2 (Rules of Procedure
and Practice) .

27F-2 (Land Planning)

28 (Clerks of the Grcuit
Courts)

9J-5 (MninumCriteria for
Revi ew)
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Agency

Depart ment of
Envi ronment al
Regul ati on

TABLE 15 (continued)

STATE LEG SLATI ON PERTAI NING TO THE LI CENSI NG

OF FLORI DA PHOSPHATE OPERATI ONS
Florida Statute

Flori mnistrativ

17-103 ~ Rules of
Admi ni strative Procedures
Non-r ul emaki ng

17-140 Permtting - General
Procedur es

17-141 Permt Fees

17-150  Requirenents for
Reporting Rel eases of
Hazar dous Substances

17-220 thru ,
17- 249 Air  Pollution
Contr ol

17-301 Surface Waters of
the State

17-303 Surface \ater
Qual ity Standards

17-309 Fish Val ues
17-310 thru

17-320 Wetland Resource
Managenent
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TABLE 15 (continued)
STATE LEG SLATI ON PERTAINING TO THE LI CENSI NG
OF FLORI DA PHOSPHATE OPERATI ONS

Agency Elorida Statute Florida Administrative Code
Depart ment of 17-325 St or mvat er
Eneironnental Management
Regul ation 17- 329 Phosphate Damns
17-520 Gound \Water
St andar ds
17-522 thru
17-530 Gound \ater
Requirenments & U C
17-531 \at er el |

Construction

17-532 Water Wells
17-550 thru

17-699 Wast ewat er
Facilities

17-701 thru
17-729 Solid Waste

17-730 Hazardous Waste

17-734 Pol ychl ori nat ed
Bl phenyl s (PCBs)

17-761 Stationary Tanks



Count y
Pol k

DeSot 0

Har dee
Manat ee

Hi || sborough

TABLE 16
COUNTY REGULATI ONS

O di nance

Ordinance No. 88-19 (Phosphate
M ning O dinance)

Ordi nance No. 1984-17 (Phosphate
M ning Operations)

Section 7-27 (County Zoning
Or di nance)

27-M 1 (Phosphate M ning and
Earth Myving District)

Section MI (Mning District)
Article IV (Mning Regulations)

Ordinance No. 81-22 (Mning and
Recl amation Ordinance)

Ordi nance No. 87-27 (Phosphate
M ning O dinance)
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7. CONCLUSIONS AND RECOMVENDATI ONS

7.1 CONCLUSI ONS

This project was the first attenpt to provide an indepth
study of the phosphate industry land use and reclanation
activity along wth land use of non-industry holdings wthin
portions of a five county area.

As the study progressed, it becane apparent that the
golden era of mning in Polk and Hi |l sborough counties would
end during the first quarter of the 21st century. As reserves
are exhausted, mning activity wll be noved south into
Har dee, DeSoto and Manatee counties. The focus in Pol k and
H | | sborough counties will shift to reclamation, which nust be
completed within five years of the closure of each mne site.
Sormre of the recl ained acreage may be placed on the real estate

mar ket . Gowh pressures will require new land use and
reclamation alternatives be devel oped to accommodate changing
social and economc needs of the region. Final |and use

concepts found in existing reclamation plans are inadequate to
respond to the changi ng market.

Phosphate rock production in Florida is expected to drop
fromthe high of over 40 mllion netric tons/year to around 20
mllion metric tons/year by the year 2010. The reduction wll
occur because the i1ndustry cannot find enough new land to
repl ace present mnes, and because deposits in the south are
not as good as those already m ned.

Because of public opposition and regulatory pressure, it
is unlikely new chemcal plants wll be permtted. Existing
operating chemcal plants will remain in production at their
present | ocations. Certain existing operating plants wll
cease operations as the rock production dw ndles. These
plants face costly closure plans because of required
recl amati on of the phosphogypsum stack and cooling pond water
syst ens. One conpany, Consolidated Mnerals, Inc., is an
exception to the trend as they are in the prelimnary stage of
requesting pernmits for a mine and chemcal conplex at their
DeSot o County | and hol di ngs.

The Tanpa Bay Regional Planning Council and the Centra
Florida Regional Planning Council Conprehensive Regiona
Policy Plans have been conpleted and adopted. Al |ocal plans
(cities and counties) within Minatee and Hi |l sborough Counties
have been conpleted and adopted. The plans wthin Polk,
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DeSoto, and Hardee Counties are in progress and nust be
conpl eted by Novenber 1, 1990. A review of the proposed or
adopted |land use plan elenments for the study area indicate
that the phosphate industry would not be in conflict with the
pl ans.

The coastal areas are quickly becom ng over popul ated.
Increasing |land costs and regul ation are forcing new residents
and businesses to consider locating inland. The present and
future mning area nmay becone prinme targets for acquisition by
the | and devel opers or coastal counties which would place the
land into agricultural or water appropriation areas as a neans

to support increasing coastal popul ations. This could | ock
out forever the higher tax revenues associated wth
residential, comercial, and industrial assessnents. The

counties and the industries within the study area should work
together to prevent this type of |and takeover

7.2 RECOVMENDATI ONS

This docunent has provided an objective, non-regul atory
study of phosphate industry Jland use and reclamation
practi ces. The study covers a period of activity up to
January 1, 1989, and projects future activity to the year
2010. The final docunent contents have been stored on several

conputer disks for easy access. Al'l  drawi ngs have been
developed so that portions can be retrieved and plotted
wi thout producing the entire draw ng. This allows site

specific areas to be called up and enlarged to sone degree for
greater detail.

In the past, major changes occurred because technical
i nnovations inproved efficiency, opened new resource areas,

and increased production capacity. The mning and chemn ca
industry will change significantly in the next ten to twenty
years as it adjusts to declining resources, nmanagenent of
reclained |and, and pronmotion of |and devel opnent. Thi s
transition era will not have its main focus on technical or

production inprovenments, but on the managenent of its |and
hol dings for real estate devel opnment. Sone conpanies will mne
out their present holdings and shut down operations, while
ot her conpanies will change ownership or seek nore acreage to
assure that mning will continue. Many conpanies will have to
file DRI/EIS docunents to establish new areas for future
m ni ng.

The foll ow ng are recomrendat i ons for future
consi deration on updating or expanding portions of the present
study docunent.

1. Wth the final docunent contents retained on
conputer disks, it would be relatively easy and
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cost effective to update or expand portions of the
study. A five year update increnent is suggested.

The study area consisted of portions of five
counties, and the scale of the land use nmaps
necessarily restricted the |evel of detail. It is
suggested that FIPR contact the five counties,
&FWC, DNR, DER, water nanagenent districts and
DOT to determne if they would consider a joint
funding project that would provide greater detail
maps for their areas of interest.

Phosphat e conpanies would benefit by, and should
support, the funding of a project which would
maintain a data base of |and ownership, a display
of detailed conceptual plans, conpany plans that
border their property, and |and use changes. This
data base would be active with continual updating.

I ndustry personnel have expressed a desire for
highly detailed, accurate maps which display

property ownership. CGovernnent agencies nust
continually update mning and reclamation maps. A
central mapping system designed to update the map
"Qurrent Status of Phosphate Lands" while including
reclamation data would prevent duplication of
effort in both the private and public sector.
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