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INTRODUCTION

The purpose of the Environmental Protection Guide (EPG) is to
direct the protection of Dade County's natural enviromment from the adverse
effects of urbanization. While there are many aspects to Dade County's
total envirenment, including those concerned with noise and aesthetics, the
scope of this document and its recommendations are limited to protecting
and improving the natural - as opposed to the man-made - enviromment.
Because the greatest potential for environmental problems lies in the
undeveloped portions of the County, the recommendstiens made in this
document are aimed more directly at these areas than at the already-
developad sections.

Thie Guide consists of a: description and amalysis of existing
environmental conditions in Dade County; a discussion of najor threats
co the natural environment; a statement of policy upon which this Guide
15 based; an explanation of the methodology used in delineating Environ-
mental Protectlion Zones and formulating guidelines relating thereto; and
proposed tools for implementing the guidelines.

The recommendations of the Envirommental Protection Guilde are de-
signed to: (1) preserve the remaining viable, functioning matural areas
in Dade County; (2} insure that urban development will not elther infringe
on these natural areas directly or adversely affect ad jacent areas such that
the natural areas will not be able to function in thelr present state; amd
(3) establish a balance between urban natural resource demands (e.g., water)
and natural area resource demands,

The bases for the guldelines are hydrological conditions, soll suit-
ability, and the character and viability of the vegetation. Guidelines
for each of eight Envirommental Frotection Zones which, combined, encompasses
the entire County is detalled in cerms of such things as amount of scarif-
ication permitted; sanitary faclilities permitted; placement of structures;
activities permitted; maintenance of water quality and quantity; bulkhead-
ing; public access; landscaping; drainage, and prohibitions against the
removal of certain vegetation.

The Envirommental Protection Guide is an importamt first step in
insuring the protection of Dade County's wetlands and other umigue natural
areas. The determination of the environmental constraints on land use
should provide proper general guidelines for the development pattern proposed
in Part 3 of the Comprehensive Development Master Plam. In conjunction with
the availability of services, the suitability of areas for development as
defined by the Environmental Protection Guide will delimit the areas sultc-
able for growth inm Dade County.

The proposed guldelines and implementation tools of the Environmental
Frotection Guide and the other two parts of the Comprehensive Development
Master Flan may be used by local and state officials in conjunction with
legislation such as the State of Florida's guidelines for "Developments of

Begional Impact' and "Areas of Critical Concerm', The combinatiom of these astate

and local efforts should constitute an important first step in integrating
environmental concerns into the land use planning process of Dade County,
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BACKGROUND INFORMATION

The purpose of this chapter is (1) to provide one with a
perspective of the present envirommental conditions in Dade County; and
{2) to assess the evolution of existing problems and elaborate on the
impact these problems have had on the natural environment. The following

discussion explains some of the major effects that urbanization hag on the
proper functioning of the natural ecosystems of Dade County.

Water Quality

One of the most prevalent environmental problems in Dade County today
is water pollution. Deterioration of surface water quality has been evident
at least since the 1940's when untreated wastewater was discharged to
inland canals and Biscayne Bay,

Evaluation of water quality problems in the county necessarily must
congider the Bay and Ocean as well as inland waters, The close interrela-
tion between these water bodles is exemplified by the interaction between
the ground-water, the inland surface water, and the bay. That is, the
canals, which recharge ground-water during dry pericds and receive water
from the ground during wet periods, discharge water into the bay, which
in turn exchanges water with the ocean. Moreover, this interrelationship
is indicative of the need for an awareness of the potential adverse
effects that deterlorated water can have on natural ecosystems, Poor
quality water emanating from urban areas and flowing into estuarine waters
can have serious effects on marine wildlife populations in the estuaries
which serve as food for species higher in the food chain.

The problem of deteriorated water flowing into the Everglades
could also develop in association with proposed backpumping
schemes, 1f water quality problems are not solved., The effects of poor
water quality on the urban environment are as Important as thelr effects
on natural areas. Damage to recreational waters, aesthetic pollution,
adverse effects on commercial fishing and, most importamtly, the potential
health hazards are all significant environmental issues.

Water quality trends indicate that parts of the Bay and most inland
watervays have been severely degraded. Discharges of poorly treated or
untreated wastewater and excessive nutrient loads appear to be the
primary causes of water deterioration. Although there 13 some indication
that the concentrations of pollution have decreased im recent years,
most canals are still unfit for human .m:ti.-uil:;.r.l For years, industrial
pollution, municipal waste, street runoff, and agricultural pollution have
degraded these slow-moving, poorly flushed canals to a point where animal




life cannot exist in many areas. Elimination of part of the problem was
achieved by prohibiting the discharge of municipal waste into inland canals
which became effective January 1, 1973. The recently enacted "live-aboard"
ordinance which prohibits discharges into . local waters should also

help to reduce the pollution of waterways. An aggressive poliey of
enforcement by Dade County Pollution Control authorities is making

progress in reducing industrial pollution. The County ordinance

banning the use of phosphate detergents for home use is a step toward
improving water quality. Although these steps are making progress in
improving water quality, they must be only the beginning of an effort

to improve waters to a level acceptable for recreational use. It should

be noted that Biscayne Bay and its estuarine reaches have been designated an
aquatic preserve and regulations to protect this water body should scon be

developed,

Due to the complexity of the problem, water pollution may continue
to be a major issue well into the future. The development of effective
wastewater treatment plants will take several years and the complete
elimination of imdustrial pollution will require an increase in enforcement
budgets and industrial cooperation. Runeoff inte inland waterways has
caugsed some concern that these waterwvays may never reach an acceptable
water quality level. However, there are a considerable number of precautions
which could be taken to alleviate adverse effects of surface runoff pollution.
Studies are available to indicate the source of these pollutants. Such
studies point to the eutrophication problems attributed to surface runoff,?
Inland water bodies, particularly the residential lakes resulting from
dredge and fill, may be particularly susceptible to the adverse affects
of urban runcff, Traditiomal design, which encourages the direct drainage
of runoff into these water bodies, has excluded the use of retention basins
which could improve the quality of water percolating through the soil and
into the aquifer. Solutions to the surface runoff problem are intricately
tied, therefore, to the water quality of the inland canals, the Biscayne
Aquifer and Biscayne Bay. A comprehensive investigation into the palluting
effect of storm water runoff, such as that proposed for Dade County,”is
needed as a first step in the correction of problems caused by runoff.

Another source of water pollution which demands close scrutiny and
additicnal analysis 1s septlc tanks. The solls and high water table level
in most of Dade County may not beconducive to this method of wastewater
disposal. Studies are being conducted by the United States Geological
Survey to determine the effect of septic tanks on water quality in the
aquifer and in the inland canals. The study which is due to be completed
in 1975, however, is not extensive enough to determine the effects of such
disposal systems off the coastal ridge, nor is it expected that the results
will be conclusive., It would be in the best interest of the County to take
a conservative stand on permitting the use of septic tanks in view of the
potential adverse effects on our drinking water supply.

Package treatment plants, even when designed to provide tertiary
treatment, are another potential threat to the water quality if improperly
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managed. The proliferation of these plants, due partially to sewage
moratoria in Dade County, demands that more restrictive controls be
considered in the near future.

Agricultural pollution (phosphates and nitrates), which decreases
the dissolved oxygen level and accelerates eutrophication of canals and
other water bodies, may prove to be a more crucial problem as the soil
suitability for agriculture decreases and the application of insecticides
and fertilizers increases, The increasing incidence of fish kills
and appearance of large numbers of diseased fish in Biscayne Bay between
1972 and 1973 is cause for great concern about the health of Dade County's
estuarine waters. Thus, an effective water pollution abatement program
will have to consider concurrently all aspects of the problem and must
insure that the solution of one aspect of the water quality problem is not
negated by the neglect of another.

Water Quantity

Protection of the supply of fresh water has become an important issue
in Dade County and is a factor which shows the necessity of controlling
future growth in the area, The primary source of potable water in Dade
County at present is the Biscayne Aquifer, a sizable wedge-shaped under-
ground water supply. The yleld of the Aquifer is finite and is subjected
to numerous hazards due to its proximity to the surface. This water
supply’'s quality has been threatened by salt water intrusion, particularly
during pericds of drought, although salt intrusion dams have reduced
significantly the problem of intrusion via waterways. Septic tanks Bl
pose a threat to the water supply yet to be documented in detail.

The fresh water supply of Dade County faces the problem of i{ncreasing
demand from an ever growing population, as well as reduced quality. This
fact was evident during the water erisis faced by the County in 1971 when
excessive pumpage of the aquifer resulted in salt water intrusion into the
County's well fields. The rapidly growing county population is continually
aggravating the problem. The growth of urban Dade County has greatly
increased the consumption of water for individual, industrial, commercial,
and personal service use, thus increasing the total demand. At the same
time the drainage and filling of wetlands has reduced the recharge areas,
thereby decreasing the available fresh water supply. Development which
demands the pavement of large areas, and thus decreases the permeable
surface area, continually decreases the recharge potential of the aquifer
from rainfall. As the amount of paved area increases, surface runoff rates
during intense thunderstorms increase, necessitating more frequent releases
of canal water to tide during these short peaks. Parking lot designs should
conglder, as an alternative to present standards, greater proportions of
grassed or other permeable surfaces to retard runoff rates, The problems
of water quantity are intimately tied to those of water quality. The annual
amount of water extracted from the aquifer should not exceed the quantity of
rainfall that infiltrates underground in unpolluted zones,




Land Use

The i{mmense environmental implications of rapld urban development
and sprawl are not uncharacteristic of Dade County, which has increased
in urban land area by 41% and in population by 36% during the 1960-1%70
time period. The intense demand for land created by rapid growth has been

partially responsible for the fallure te consider environmental sensitivity.

Overdevelopment of pinelands and hammocks has gone unchecked, although
only vestiges of these native vegetation associations still remain.

The draining of wetlands with respect to the part these arcas play
in local ecosystems has been largely ignored until recently. Additiomal
gtresses on the natural systems in the county have resulted from the
demand for bayfront property, resulting im filling in parts of the bay
and the destruction of shoreline mangroves -- both actions which have
had serious impacts on water quality and the proper functioning of
marine ecosystems,

In addition to the adverse impact of land use on specific environ=-
mentally sensitive areas, the general approval of land uses has not
taken into account the suitablility of areas for development based on the
soll, vegetative, and hydrologic character. The direction of future land
use to areas most suitable for urban development can serve a twofold pur-
pose, First, it can aid in the location of more efficient growth patterns,
in proximity to available urban services; and second, it can aid in the
protection of aesthetically valuable, sensitive environmental areas by
directing the growth to the areas sultable for urban use. Moreover,
the achievement of protecting certain arcas is more realistic because
adequate land 1is available for projected county population growth well
beyond the year 2,000 without endangering the viable natural areas.

Alr gE!litE

Although the air pollution effects on the natural environment have
not been documented in detail in Dade County, they have been recognized
and recorded in other parts of the country. Potential impacts, which
include effects on vegetation and water quality are not nesrly as signifi-
cant as the impacts of property damage and human health effects. The
primary scurce of air pollution is presently the automobile. Other point
gources include municipal incinerators and industrial sources. Power
plant emissions could become a greater problem due to increasing shortages
of low sulfur content fuel oil which could result in greater emissions of
sulfur dioxide,

The air pellution problem could be aggravated by thermal inversions,
characteristically found over tropical cceans, and common in Dade County,
in addition te the occurrence of calm conditions (winds less than Gmph)
more than 40 percent of the year. When assocliated with temperature and
humidity factors, they often trnE pollutants in the lower atmosphere and
create potential health hazards.
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A combination of increased efforts to adopt effective pollution
control devices for autos and a change in transportation modes from the
individual cars to public mass mode will be necessary before these
problems can be solved.

Beaches and Wet lands

Fast development trends in Dade County have resulted in beach de-
struction and indiscriminate filling-in of wetlands. Beach destruction has
been commonly attributed to building close to the shoreline as well as dredge
and fill operations which have either filled over the beaches, or resulted
in beach erosion following the cutting of inland channels. Wet lands, such
as mangrove and salt marsh areas, have often been developed right up to,
and often past, the high water marks, and, as beach development, without
regard to sceniec value or adverse natural forces such as wind and tide,

This situation, brought on by the increasing demand for bay front
or ocean front property, is becoming more critical than ever. Miaml Beach
has practically no beach left due to the encroachment upon the beach by
development. Plans are now being made to reconstruct a 200 foot wide public
beach on the ocean side of Miami Beach.

This project could have been avolded, and must provide a lesson
for those areas which still have natural beaches intact. The major public
beaches in the County are presently on Key Biscayne, which is facing a
critical traffic problem due to the beach's attractiom,

Studies at the University of Miami have shown that mangrove areas
along the South Dade shoreline are important in the maintenance of the
Biscayne Bay ecosystem. These areas are rapidly falling to development
and strict contrel over bayshore development is needed to save Biscayne Bay.
The placement of the bulkhead line at or above the mean high water mark
is erucial for the protection of Biscayne Bay. The restriction of land use
in mangrove and salt marsh areas landward of mean high water is also essential.

Solid Waste

The major concerms related to the effect of solid waste pollution
on the environment include the seepage of polluted water from dumps into
the Biscayne Aquifer and the emission of air pollution to the air from fires
often associated with these open dumps. Although some of these problems
may be alleviated by the adoption of recently preposed technologically-
advanced solld waste disposal facilities, care must be taken to minimize
the effect of existing landfill operations, or those to be used untll new
facilities for disposal and recycling are constructed.
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ENVIRONMENTAL SETTING

Dade County, one of the largest and most populous counties in the
southeastern United States, encompasses an area of 2,200 square miles, and
has a population exceeding 1.4 million. As the population continues to
grow, it is imperative that certain environmental criteria be adhered to in
order to prevent further deterioration of the natural environment. This
chapter of the study will look at the natural environmental setting with
specific emphasis on the landform, water, wildlife and vegetative resources
of the county. The inventory process utilized will give us a perspective
of the environmental setting, those systems which comprise the setting,
and those forces which have been and are presently shaping the landform
and ecology. An analysis of the present viability of the natural systems

and the forces acting upon these systems can be useful in predicting and influ-

encing successional trends,and useful in determining the best possible
usage of these lands in the future.

Dade County and all of southern Florida is characterized by a sub-
tropical marine climate and is distinguished by a long warm summer, with
abundant rainfall, and a mild dry winter. The climate in this area is
favorable to luxuriant plant growth and abundant animal life. A major
portion of flora that is found in southern Florida is from the West Indies
with a few tree species of temperate origin. The geology of this area is
relatively simple. Limestone formations underlie the mainland soils. The
ma jor relief results from the topographic highs of the Atlantic Coastal
Ridge which reach a maximum elevation of approximately 23 feet.

Climate

The climate of southern Florida reflects strongly the influences
of its geographical location. South Florida is nearer to the equator
than any other part of the continental United States. Ome of the major
factors responsible for Dade County's mild climate is the influence of the
Gulf Stream. This northbound oceanic current passes within a few miles of
the Miami Beach shoreline. The warm waters of the Gulf Stream and the
trade winds ocut of the southeast tend to warm the area in winter and cool
it in sumer.

The subtropical marine climate, or the tropical wet-and-dry climate,
as it has also been called, is characterized by warm weather, usually
abundant rainfall and light but persistent winds, The marine influence
is evidenced by the low daily range of temperature and the rapid warming
of cold air masses which penetrate into Florida from the mid North Amer-
ican continent. The prefix "sub" differentiates the climate from a true
troplcal climate in that killing frosts, although rare, do occasiocnally
occur.l Another distinguishing characteristic is the length of the rainy
season, which in the subtropical marine climate, lasts for five or six
months. This distinctively mild and wamm climate has been a major con-
tributing factor in development of both the coastal and inland areas of
southeastern Florida.
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Each of the climatic elements of precipitation, temperature and wind
have a distinct and direct influence on the hydrology and water resources of
the area. Climate together with the geology has helped to mold the shape
of the land, the drainage characteristics,and ultimately the activities
of plants, animals and man.

Préecipitation

Frecipitation has the greatest and most direct effect upon the water
resources of southeastern Florida. The water needs of both the natural
and municipal users are almost totally dependent upon the recharge from
rainfall occurring within the immediate area. In southeastern Florida
the study of precipitation is restricted te rainfall, because snow is
practically unknown and light hail occcurs only at rare intervals. The
average annual rainfall approaches 60 inches, however, there are consider=-
able variations of precipitation, daily, yearly and seasonally, and within
distances of a few miles (see Figure 1). About two thirds of the annual
precipitation falls between May and October. Most of the rainfall occcurs
as localized showers which have a high intensity over only a few square
miles. During early morning hours, rainfall is more abundant near the
ocean, while during the afternoon the reverse is true with more abundant
rainfall occuring inland. The concentration of a large part of the annual
rainfall during the summer months is a characteristic common to all of the
Florida peninsula. The rainy season coincides with the high sun period,
hence, with the highest annual demands of evapotranspiration and, therefore,
it tends to maintain a more nearly uniform annual molsture condition. Dade
County as an oceanside land mass with prevailing sea breezes, has a relative-
ly high humidity, which averapes between 60 and B5 percent. Even though
Dade County has a large annual rainfall, over o0 percent of the days are
classified as either clear or partly cloudy (see Figure 2).

During the five month period, June to October, southern Florida
usually receives more rain than any other section of the country. Trad-
itionally, about 70 percent of the total rainfall each year falls between
June and October. The remaining 30 percent falls between Hovember and May
during which time evapotranspiration almost always exceeds rainfall. It
is this dry period each year that generally depletes water storage in the
Everglades Basin and the Biscayne Aquifer. Since 1940, the yearly rain-
fall totals have varied between limits of 40 and 85 inches. Winter rain
is scarce and 18 usually associated with the passage of cold fronts. When
rain does fall in winter, it is usually light and drizzly accompanied by
overcast skies and may last for several days.

Drought Conditions

The sufficiency of water supplies in southeastern Florida depends
on the nature and frequency of droughts. In general, agricultural or
urban demands for water can adapt easily to a climatic regimen that re-
maing uniform from year to year. The annual rainfall pattern for Dade
County since 1940 is illustrated on Figure 3. The graph portrays a dis-
tinctive pattern of alternating high and low peaks with each lasting an
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average of about five vears. The recent two-year 1970=-71 drought, during
which only 80 inches of a normal 110 to 120 inches of rainfall fell in
Dade County, appears most severe due to the ever increasing demand for
water by a rapidly increasing population. Since 1940 there have been
four other years in which rainfall was 45 inches or less. Wide fluctua-
tions in vearly precipitation totals present water management challenges
to all of the earth's land areas characterized by the'troplcal wet-and-
dry' climatic type.

In a general sense, a drought may be defined as a period in which
rainfall has been so deficient as to hinder the growth of native vegeta-
tion and, more importantly, as it relates to man, to adversely affect
water supplies. Although deficlency in precipitation is the prime cause
of drought, its effects may be aggravated or ameliorated by variations
in temperature and wind speed. Above normal temperatures coupled with
increased winds would tend to imcrease transpiration from wvegetatlion and
evaporation from the land thus aggravating amexisting drought condition.
Below normal temperatures and decreased winds would tend to decrease
evaporation,

Temperature

The knoewledge of temperature conditions in southeastern Florida
is pertinent te a study of water resources because of the temperature's
influence on rates of water loss due to evaporation and transpiration,
Temperatures in Dade County are kept moderate by the trade winds blowing
across the Gulf Stream, producing a cooling effect during the summer and
a warming effect during the winter. The yearly average temperature range
is abour 20 degrees with temperatures averaging in the middle to high &60"s
during the winter and fhe middle 80's during the summer, with a yearly
average approaching 73 (see Figure 1), Summer temperatures are lowered
by the almost daily afternoon thunderstorms that Erequently last only an
hour or twe. Un the basis of normal monthly temperatures, July and August
are the warmest menths of the year and January is the coldest. Cold windy
spells in winter are infrequent and last only a day or so, Frost conditions
sufficiently severe to kill ?egetutiﬁn rarely occur. Record lows for south-
ern peninsular Florida are 26"to 28 Fahrenheit. The presence of sizable
bodies of water on or near the surface has minimized the effect of low tem=
peratures on the vegetatlon.

Wimd

The wind plays a part in the hydrologic processes as a factor in
the determination of evaporation from lake or stream surfaces, from the
soll and from vegetation, With other factors remaining constant, the
rate of evaporation increases with increased windspeed,

The prevailing winds are easterly, especially during the summer
and fall, however, they occaslonally shift to the west (offshore breezes)
at night. The direction of wind movement varies during the rest of the
year, Sometimes when cold air masses invade the county during winter,
the wind is from the north. Winds of high intensity which accompany
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MAJOR HURRICANES AFFECTING SOUTH FLORIDA
1926-1972
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hurricanes in this area are usually confined to such storm paths.

On the basis of a 30 year record at Miami, air speeds varied from
8.1 miles per hour in July to 10.& mph in November, with an average for
Detober to March of 9.9 mph as compared to 8.8 mph for April to S&ptmhﬂ.2
Inland the average wind speeds can drop to half of those average velocities
measured along the coast. See Figure &, Rose diagrams of wind directions
for Miami, Florida.

Tropical Storms

Tropical storms pericdically pass over or near south Florida between
the months of August and Hovember. These storms are usually accompanied
by ha;gﬁ rains, and can cause flooding of low-lying areas of Dade County.
Since June, 1911, eleven hurricanes--tropical storms with sustained winds
of 74 mph or greater--have affected Dade County.3 Storms which caused
considerable damage were those of September 1926, November 19353, September
1945, October 1950, September 1960, August 1964 and September 1965 (see

Figure 5).
Hurrlicanes

Wind has long been recognized as a major destructive force associated
with the passage of hurricanes. The Socuth Flerida Building Code was design-
ed and adopted in the wake of the massive damage wrought by the 1926 and
1928 Miami and West Palm Beach Hurricanes. Buildings erected in conform-
ity with these codes have since been withstanding hurricane winds without
serious damage. However, the major destructive force assoclated with the
landfall of hurricanes, the hurricane tide, has been inadequately address-
ed in planning for Dade County's coastal areas. A stomm of hurricane in-
tensity, moving toward or crossing a coastline, will always be accompanied
by tides above normal, The above-normal tide or stomm tide results from
the compounding of a storm surge with the astronomical tide. The volume
of water pushed across a coastline as a storm surge is a function of the
barometric pressure at the storm center, the storm center dirvection of
foreward movement, the maximum sustained winds, the configuration of the
coastline, and the configuration or slope of the sea bottom. The Miami
Hurricane of September 18, 1926, was accompanied by a tide of 11.7 feet
at the gauge at the mouth of the Miami River and 10.7 feet on Hiami Beach.
In the Keys Hurricane of September I, 1935, it was reported that the tracks
of the F.E.C. Railway were washed from the Long Key Viaduct at an elevation
of thirty feet above mean low water. The hurricane of September 8, 1963,
which was not a particularly severe one, brought a hurricane tide reaching
a height of 9.82 feet above mean sea level at Homestead Bayfront Park,
Existing flood criteria in the South Bay area are in the b to 6.8 foot
range, which falls considerably short of even moderate hurricane f£lood
potential. Levee 31 East, which was constructed in 1966 to prevent tidal
flooding of a recurrence frequency of about once in ten years, is 7k feet
above mean sea level and can be topped by tides accompanying a moderate
hurricane. Hurricane Donna, which passed 30 miles to the south, brought
tides to Dade which were 6.5 feet above normal.
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In recognition of the destructive potentfial of this natural phen-
onenon and that its local probability of occurrence is greater than anywhere
else in the continental United States, future land use planning in
Dade County must consider the destructive forces and the potential dan-
gers to life and property posed by these storms,

Gealopy and Soils

Together the geology and soils constitute a major factor or element
in the natural setting of Dade County. The underlying limestone sedimen-
tary rocks provide the parent material from which the soils have developed.
The limestone bedrock constitutes the most significant mineral resource
and is used as a base material for roads, airport runways, as construction
aggregate, and in the manufacture of cement. Perhaps the most important
envirommental factor of the limestone bedrock is its capability of holding
and transmitting great quantities of water. The limestones near the sur-
face are coarse grained shell rocks containing numerous cavities. These
rocks make up the Biscayne Aquifer, which is as much as 120 feet thick
under Miaml but thins to a few feet in western Dade County. The importance
of this aquifer can only be alluded to by the fact that all municipal water
systems from Boca Raton southward are dependent upon the Biscayne Aquifer
for their potable water supplies.

It is difficult to separate the importance of soil as an environ-
mental factor from that of the geologie substratum. Soils consist of
various sizes and types of mineral material (sand, silt, and clay) derived
fron the geologic substratum, organic matter from decaving plant and animal
materials, water derived from precipitation, oxygen from the air, and in-
finite numbers of minute plants and animals., The soi ls are a physical
biological system in themselves, as complex as the vegetation above and
the geologic substratum beneath them.

Soils are the source and reservolr of mineral nutrients for the
entire ecosystem. They provide a Ereat storage reservolr for water and
they further act as a medium or environment for numerous small plants
and animals. Another important consideration is the value of soils as
they influence water quality in South Florida, Recent research indicates
the value of soils with high ion exchange capacities to concentrate nut-=
rients, small organic components, and varicus elements and heavy minerals,
The plants which grow on these soils mediate the release of nutrients and
elements into the surface and ground-water so that concentrations rarely
exceed amblent levels. Those areas which have maximum ion exchange cap-
acities are peats and mucks, Such solls are usually found in association

with sawgrass, cypress, mangroves, and blue-green algal mats associated
with marls.

Regional Geology

The peninsula of Florida is the emerged part of a much wider pro-
jection extending southward from the continental mass of North America.
Geologists believe the core of the peninsula is composed of metamorphic
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and ignecus rocks similar to those underlying the Pledmont region of the
Eastern United States. The deep seated core of the Floridan Plateau

is covered predominantly with limestone sediments ranging in thickness
from about 4,000 feet in_north central Florida to more than 15,000 feet
in southeastern Flaridu.5 The upper limestones were formed in shallow
seas during a time in geologic history when continental glaclation re-
sulted in world-wide fluctuations of sea level, During periods of glacial
expansion sea level dropped as much as 200 feet as water was transferred
from the oceans into the continental fice masses, This process was rever=
sed during interglacials, periods of glacial thaw, when moisture was re=-
leased by the glaciers, swelling sea levels to elevations as much as 100
to 200 feet above the present sea level.

The limestones were formed when caleium carbonate precipitated
out of tropical water bodies in response to & loss of carbon dioxide
brought about by a rise in water temperature. Thus most of peninsular
Florida was formed during the periods between glaclation (interglaclals)
when seas covered most of the state. During periods of glaciation, as
sea level dropped, the newly formed limestones emerged subjecting the
land surface to erosion by rain, solution, wave action and channel cutting,
These physical forces have left the area that is now Dade County a flat,
porous, limestone plain,

The entire county is underlain at a shallow depth by limestone or
calcareous rocks. Most of the surface rock is the Miami Oolite, a lime-
stone that is crossbedded to massive and almost pure calcium carbonate
to sandy limestone. On the coastal ridge, the Miami Oolite is underlain
discontinuously by the Key lLargo {(coral reef) Limestone. They are in
turn undeérlain by the Fort Thompson Formation, a white to cream colored
sandy limestone, Underlying the Fort Thompson Formation is the Tamiami
Formation which is generally considered to constitute the base of the
Biscayne Aquifer.

Relief

As indicated in the previous section, Dade County is essentially
a flat porous limestone plain. Elevations range from a high of approx-
imately 23 feet in Coconut Grove along the coastal ridge grading to sea
level on the east and southeast. To the west, in the Everglades Basin
(that area west of Levees L-30 and L-31N & W, and east of the so-called
Big Cypress Swamp), ground elevations range between O and 9 feet above
mean sea level,

The coastal ridge itself averages 10 to 15 feet in elevation, This
ridge is periodically broken by low narrow valleys or channels called
transverse glades, They were once channels through the ridge carrying
overflow waters from the Everglades Basin., Beginning at the Dade-Broward
County line the coastal ridge has an elevation of approximately 15 feet,
and reaches its highest elevations of 23 feet at Coconut Grove., Extend-
ing further to the south and southwest it gradually decreases in elevation
until within the Everglades Hatiomal Fark an elevation of approximately 2
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feet is reached at Mahogany Hammock (see Figure 6).

Biscayne Aquifer

The Biscayne Aquifer is that hydrologic umit of water-bearing
rocks that carries unconfined ground-water in scutheastern Florida. Almost
the entire potable, industrial and agricultural water supply comes from
the Biscayne Aquifer. The Aquifer underlies all the coastal areas and
most of the Everglades northward to approximately the Broward-Palm Beach
County line. The thickness of the Aquifer is greatest along the coast,
and in the Miami area it approaches a maxims of approximately 120 feet.
The Aquifer thickness decreases rapidly westward into the Everglades
thinning out to a feather edge in eastern Collier and Honroe Counties®

{see Figure 7).

The Fort Thompson Formation and the Miami Oclite are the m=ajor
formations comprising the Biscayne Aquifer. The water bearing and yileld-
ing properties of these formations are excallent. All the water that
recharges the Biscayne Aquifer is derived from either local precipitation
or is conveyed via canals from Lake Okeechobee or the water conservation
areas to the north. When rain falls upon the land surface, some is eva-
porated, some is used by plants, another portion runs off as surface water
in streams or canals or to fill lakes and ponds, and the remainder perco-
lates rapidly downward through the thin sandy mantle to the ground water
table. (The water table is the upper zone of saturation below which all
volds in the rock are filled by water). The water table in the Biscayne
Aquifer is essentially open to the atmosphere and is sarked by the level
at which water stands in wells. The ground-water table is relatively flat,
has a slight seaward gradient, and is only a few feet above sea level (see

figures 8, 9, & 10).

Normally in the Biscayne Aquifer the water table lies in the Hiami
Oolite, the Pamlico Sand or within the organic soils., The water table
fluctuates in response to the variability of precipitation, evaporation
and transportation demands, the effects of canalways, and aquifer pumpage.
The entire natural or cultural enviromment of southeast Florida is depend-
ent upon the Aquifer. Its importance is covered more thoroughly under the

water resources sectlon,

Soil Formation

Soil is a dynamic natural complex of organic and inorganic substances,
and is a result of various kinds of physical and chemical weathering of rock
or mineral material, acted upon subsequently, or added to and inhabited by
living organisms., The characteristics of the soil at any given polat are
determined by: (1) the physical and mineralogical composition of the parent
material; (2) the climate under which that soll material has accumulated;

(3) the plant and animal life in and on the soll; (4) the relief, or lay
of the land; and (5) the length of time the forces of soll development

have acted on the material.
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Within Florida there are three major orders of soils: zomal,
intrazonal, and azonal. Basically these orders reflect the degree of
maturlecy of the soils.” The zonal order represents those solls which
have fully matured horizons. Intrazonal and azomal order soils are
immature or less developed. South Florida soils consist principally of
the intrazonal and azonal orders. The intrazonal solls are organic bog
solls (muck and peat) which are very poorly drained, The azonal soils
are mineral base soils (principally sands) which have not had sufficient
time to develop mature profiles. The soils of the county have developed
under the influence of a humid, subtropical climate. Owing to the wamm
climatic conditions and to the high rainfall, soil-forming processes are
active during most of the year.

Over the greater part of the county the solls are young and the
soll forming processes have not acted long encugh to form noticeable
horizons of eluviation and illuviation. The present characteristics
of most of the soils are primarily results of the character of the geo-
logical materials laid dowm. Those characteristics are also partly
caused by aging of these materials under the influences of excessive,
imperfect, poor, or very poor drainage; the subtroplecal c¢limate; the
plant cover; and the soll organisms,

Soil scientists agree that there are four basic soll types in
South Florida, These are sands, rocklands, marls, and organics. Sands
were deposited on the parent rock by the ocean, but where this deposition
did not take place or where ercsion has occurred rockland is exposed.
Harls are mineral precipitants laid down in either fresh or marine waters.
Organic soils are accumulations of decomposing plants., The warm tropical
climate and rainfall has continually leached the exposed sands, marls, and
rockland so that they are low in fertility. The periocdically inundated
organic soils are somewhat of an exception. The loss of such soils through
the process of oxidation has been curtailed and many feet of fertile muck
and peat have accumulated.

The soils of Dade County are placed in 15 series and six miscell-
anecus land types.® The 15 series can also be aggregated into eight soil
associations based on the characteristics of the soils, such as their
parent material, mode of formation, depth to bedrock, drainage character-
istics and other physical and chemical parameters. Each soll association
will be discussed as it relates to a particular physiographic province.
(see Figure 11).

Physiographic Provinces

Within Dade County eight physiographic provinces can be delineated.
These provinces vary according te the underlying geology, their hydrologie
conditions; their solls; and the matural vegetation associated with each
province. In many cases an accurate delineation of the boundaries of each
province Ls subjective due to the subtle differences that exist between
them. In the extreme northwest corner of the county is the Big Cypress
Swamp, Moving southeasterly across the county one passes through the
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Everglades, Sandy Prairie, Flatlands, Rocky Glades, Atlantic Coastal
Bidge, Southern Coastal Prairie and, finally, Biscayne Bay (see Figure 11).

Big Cypress Swamp, Approximately 35 square miles of the {ll-defined
Big Cypress Swamp lie within Dade County's extreme northwestern portion,
north of the Tamiami Trail. The Big Cypress is bounded on the east and
southeast by the Everglades physiographic province. To the north in
Collier County it is adjoined by the Sandy Flatlands. To the southwest
and south in Monroe County, the Big Cypress Swamp merges into the low lying
coastal marshes and mangroves.

The Big Cypress Swamp is an area of alternating swamplands and
hammocks with the former prevailing. The differences in the heights
of aerated ground above the water table cause a marked diversification
in the distribution of plants. The higher areas support bunch grasses,
palmettos and pines, whereas the lower areas are covered with cypress,
willow, bay heads, sedges, and other marsh plants. In general there is
no natural marked demarcation between the Blg Cypress and Everglades as
they meérge into each other.

The only source of water for the Big Cypress is rain and during
the wet season most of the area is covered by a shallow layer of slowly
moving water termed sheet flow., Rainfall is seasonal and {2z retained on
the surface thus maintaining the natural hydroperiod which 15 essential
to the ecology of the Blg Cypress and of the coastal estuaries, The
surface retention is due to the flat topography and poor drainage charac-
teristics of the soils and underlying rock.

Within short distances the soils vary in the character of the mat-
erials, celor, texture, consistence and thickness of the various layers.
In places the solls consist of sands, marls, peats or a mixture of thesa
materials.

The Everglades. The Everglades Basin occupies an irregularly defined
area of about 4,000 square miles extending from an area slightly north of
Lake Okeechobee to the salt water marshes and mangrove swamps which border
on Florida Bay to the south. The Everglades extends south and southwest-
ward from Lake Okeechobee in a vast arc about 40 miles wide and 100 miles
long. The floor of the Everglades is comprised of rocks of the Fort
Thompson Formation which is overlain in Dade County by the Miami Oolite,9
Overlying these sedimentary rocks are several kinds of peat and muck, It
is presumed that the Everglades existed originally as a shallow basin ar
serles of hollows which have subsequently been filled in by peats and mucks,

Within Dade County, the Everglades occur in a broad area in the
western and southern parts of the county. They have developed in the
deepest parts of the trough formed by the rock floor. A peat mantle
varies from & to 60 inches in thickness. Drainage is very poor. The
excess surface water moves slowly through broad shallow sloughs inter-
spersed with slight ridges. This ridge-slough area contains thousands
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of small oval-shaped islands interspersed with sloughs and small ponds
or lakes, During much of the year, the sloughs are filled with water.

Aquatic plants grow profusely, especially the bladderworts, coon-
tail moss, spider lily, bonnets, and a few grasses. Sawgrass usually
grows along the slough borders. The islands are mostly of the bay head
type. Their vegetation is mainly whitebay and sweetbay, wax myrtle, and
dahoon holly, with an undergrowth of royal fern, cinnamon fern, and
swamp fern. The organic soils of the peat marshes are members of the
Everglades, Gandy and Loxahatchee series.

The Atlantic Coastal Ridge directs the flow of water southward.
The nearly flat topography (as little as 3 inches change in elevation
per mile) and dense vegetation causes the water to flow very slowly.
Over time, decaying vegetation has formed extensive beds of peat and
muck that act like sponges to scak up water during the rainy season.
This water is then slowly released, providing water for the estuarine areas
after the wet season has ended as well as supplying ground-water to the
Biscayne Aquifer.

The original Everglades have been modified considerably as a result
of drainage for urban and agricultural development and for flood contrel.
In fact, the natural functioning of the Everglades has been almost totally
interrupted so that the remaining functions are artificially managed.
Figures 12 and 13 show a comparison between the historic area of the Ever-
glades and the area that exists today., The vast majority of the remaining
flooded muck soil areas are found in the F.C.D. Conservation Areas.

So0ils which have been derived from the remains of aquatiec and suc-
culent plants and trees are the Everglades, Loxahatchee, and Gandy peats.
They have formed mainly from sawgrass, lilies, and other water
tolerant plants, and leaves and stems of woody plants. Peats within Dade
County range from 6 to 90 inches in thickness. The very shallow phases
are less than 36 inches in depth, the moderately deep 36 to 60 inches and
deep phases generally exceeding &0 inches.

The Everglades peat has developed from the remains of sawgrass,
lily, sedge, and myrtle. It is mostly a very dark brown or black surface
layer. This peat is,under natural conditions, very poorly drained and may
be covered with water during many months of the year. The Everglades
series consist of shallow phase peat over either marl or shallow to deep
gands, and deep phase peat over shallow marl or limestone.

Loxahatches peat occurs in the central part of the Everglades basin
in the western half of the county. Hative vegetation is lily,
pickerelweed and other aquatic plants, This series also has shallow
and deep phases of very spongy fibrous material and is characteristically
covered with water during the greater part of the year,

Gandy peat is on the bay, laurel, and myrtle islands within the
Everglades basin, They stand 1 to 3 feet higher than the surrcunding




marsh. On some of the islands the upper 12 to 24 inches of the Gandy
peat may be moderately well drained but the lower profile may be satur-
ated with water.

In the western sections of the Everglades Basin and the extreme
gouthern areéa marls occur. The Ochopee marls contain a considerable
amount of fine sand mixed with the finely divided calecareous material,

It is very poorly drained and may be inundated by water during many months
of the yvear. MNative vegetation is prairie, marsh, or forest., Most of this
series is presently within the western boundaries of Everglades Hatiomal
Park 1Ed is used as feeding and breeding areas for birds and other wild-

life. The Flamingo marl occurs in the extreme southwestern part of

the county. The Flamingo marl is very poorly drained and may be covered
by brackish or szalt water during high tides.

The Sandy Flatland, The Sandy Flatlands floor most of the lowlands
along the Atlantic coast and extend west around the north side of Lake
Okeechobee. They continue south beyond Haples where the coastal marsh
begins. Along the Atlantic coast they are limited on the east by the
narrow coastal ridge with its dunes, and on the southwest and west by the
eastern border of the Everglades. This province continues southward bet-
ween the Everglades and the coastal ridge to Coral Gables in the Miami
area, with an occasional break through the ridge north of Miami where
they form the floor of old drainageways,

Within Dade County, the Sandy Flatlands form a belt four to six
miles wide just inland from the eastern shore in the northeastern part of
the county. Similar soils also occur on Key Biscayne. The rock floor is
approximately three to five feet above sea level. A mantle of sand ranging
from six to seventy-two inches in thickness overlies the Miami Oolite,
Soils on the Sandy Flatland are composed of the Broward, Dade, Palm Beach,
5t. Lucie, Arzell and Davie series. To the south they abut the Atlantic
Coast Ridge of oolitic limestone and to the west they are overlapped by
Everglades solls. HNative vegetation consists mostly of slash pine, saw
palmetto, short grasses, and scattered hammocks to the east with tall
grasses dominating the lower western elevations.

These soils consist of thin to thick beds of fine sands ranging
from 12 inches thick in the Broward and Dade soils to upwards of 96
inches in the 5t. Lucle soil. They exhibit rapid to very rapid intermal
drainage. The shrink-swell potential of these sandy soils is generally
low and their presumptive bearing values are good ranging from 6,000 to

9,000 pounds per square foot after compaction. Thus they have few physical
limitations for development. 1

The Sandy Prairie. The 3Sandy Prairie physiographic province is a
strip of land two to six miles wide west of the Flatlands. In morthern
Dade County they occur as a transition province betweesn the Flatlands and
the Everglades. They extend southward from the County line to Coral
Gables. The Sandy Prairie soils are poorly drained fine sands consisting
of the Arzell, and Davie fine sands., These solls have developed from very
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thin beds of fine marine sands over limestone. Generally the marl or
limestone bedrock is at a depth between 18 and 48 inches. They exhibit
medium to rapld internal drainage when free of the high water table.
Originally, native vegetation consisted of tall grasses; however, drainage
has resulted in a growth of slash pine. The shrink-swell potential of
these solls is generally low and the presumptive bearing values range from
6000 to 9000 pounds per squate foot. The major limictation of these soils
for development is that they are naturally poorly drained. Generally when
relieved of the high water table these soils exhibit similar physical char-
acteristics as do the soils in the Sandy Flatlands.

The Rocky Glades. The Rocky Glades occur in an area south of the
prairie provinces between the higher lying pinelands or coastal ridge on
the east and south and the lower lying peat marshes or Everglades on the
north and west. Elevations of the Rocky Glades range from approximately
five to ten feet above mean sea level. This province is characterized
by its rough, rocky ocutcroppings of limestone ercded into pinnacle rock
in many locations. The surface of the Rocky Glades is covered with out-
croppings of oolitic limestone almost devoid of soil. It differs from
the Everglades province in its scarcity of peat or other organic soils.
So0ils within this province consist principally of the Rockland series
that comprise extensive areas of Miami Oolite or Tamiami Limestone that
have a very thin covering of unconsolidated soil material.

Vegetation is mainly sawgrass, switchgrass, beardgrass, sedges,

and rushes, with some slash pine, cypress, bayheads and hammocks inter-
spersed throughout. Hammocks and pinelands are slightly above water most
of the year. Bayheads and swamp plants exist in the sloughs and on the
lower elevations. There is considerable palmetto on the marl solls of

the eastern portions. These once flooded areas are rapidly being cleared
for cultivation or construction east of L=31 N, West of the canal system,
agriculture on small tracts is proceeding without adeguate drainage or
flood protection.

Atlantic Coastal Ridge. Often referred te as the Pineland or Rock-
land Ridge, this province consists of ocutcroppings of Miami Oolite that
form the eastern ridge impounding the Everglades for some fLfty miles.
North of Miami this province grades into the Fandy Flatlands which in
themselves compose part of the ridge but are covered with a mantle of
gand. The maximum elevation of 23 feet Iin the vicinity of Coconut Grove
gradually lowers to 8 to 9 feet as the ridge extends southwest through
Homestead and on some twenty miles to Mahopany Hammock in Everglades
Mational Park, where it is 1.5 to 2.0 feet above mean sea level., This
rock land has an extremely rough, pitted, irregular surface, much of it
g0 ercded that it is called pinnacle rock. It is perforated with numerous
solution holes, basine, and caves and is crossed by several sloughs (trans-
verse glades) that before the advent of drainage canals carried the overflow
of water from the Everglades eastward into Biscayne Bay.

A thick, porous block of limestone composed of two facies underlies
this province; the upper is an oolitic limestone of Fleistocene age which

is broken by many solution holes, caves, and fissures. The lower is a




Bryozoan Limestone of the Sangamon period.l? Together they form the
Miami Oolitie Limestone. The upper formation is extensively used for

winter agriculture or is being rapidly developed for urban area.

Formerly a contiguous stand of Dade County pine spotted with
tropical hardwood hammocks formed the arborescent flora. Shrubby and
herbaceous species formed an understory of tropical hardwoods, and nearly
100 shrubby or herbaceous endemics were kept under control by perliodie
fires. The transverse glades and larger solution holes typlecally supported
swamp plants, grasses, sedges, and swamp hardwoods.

ot only the pineland but, most of the plant communities within

Dade County are represented by small patches or keys within this province.
Five of the most important comsunities, namely pinelands, tropical hard-
wood hamsmocks, pineland sloughs, scrub buttonwood, and glades are present.
Most of the plants of Dade County can be found in the pineland if one in-
cludes the microenvironments of the glades, swamps, hammocks, and solution
holes. Even red mangrove and the coastal halophytes (salt tolerant plants)
intermingled at one time with pine along the coast.

Soils which have developed on this province consist of the Rockdale
series, a limestone complex. This group of well-drained rocky soils con-
sists principally of various phases of fine sand and fine sandy loam. They
occur on nearly level to gently undulating terrain. There are numercus
places where the porous limestone (pinnacle rock) is exposed. Many small
cavities or solution holes are filled with a mixture of light gray fine
sand and brown claylike limestone residuum.

There is little or no external surface dralnage because of the rapid
infiltration. The depth to bedrock is in most cases dependent upon the
depth of the solls within solution holes and can often exceed 245 inches.

The soils also exhibit a low shrink-swell potential and have a presumptive
bearing value between 6000 and 9000 pounds per square foot when compacted, 13
The ground-water table fluctuates between one and ten feet below the surface;
however, during extended rains low areas may become flooded for several

days. HMost of this land has been cleared for either farming or urban
development. Heavy equipment was used to remove the pine trees and to

break up the limestone. The denuding and scarification process has result-
ed in a soll mixture cowposed of fine angular gravel-like limestone.

Soils within the transverse glades consist of marls 2 to 72 inches
thick underlain by the Miami Oolite. The glades lie at a slightly higher
elevation than the marshlands to the west. Hammocks within the glades -
are from 6 to 18 inches higher than the surrounding glades and support a
variety of hardwood species.

Southern Coastal--Mangrove and Marsh. Mangrove swamps occur on the
eastern and southern coasts of Dade County. In the northeast they formed
a belt just inland from the barrier beaches and only relics of these man-
groves exist today. To the south they broaden into a band 8 to 10 miles
wide. These areas range in elevation from slightly below mean sea level
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to elevations of approximately 2 feet. They are frequently inundated by
salt or brackish water. The surface material is marl or organic deposits.
Vegetation in the marshes between the rock rim and the coast is mainly

a sparse cover of mative sawgrass and needlegrass. In the south, myrtle
and bay grow along the drainageways. Vegetation in the eastern tidal
swamps is predominantly red mangrove; in the southern tidal swamps it is
black mangrove, Howewer, the more natural relationship is a mixture of
the two, Low shrubs and grasses and some cabbage palmetto, mahogamy,

and buttonwood trees grow on the brackish marl in the south.

In general the socils in this mangrove zone are deep, b to 15 feet
near the coast, tapering inland to the Buttonwood Embankment where they
may be 4 to & feet in thickness. Red mangrove peat dominates those
areas along and under the river banks., Between the rivers, muck or saw-
grass peat lies under the juncus swamps.

Soils in the marl glades or freshwater marshes are composed of cal-
clite mud solls, locally called Perrine marls. Rarely are they more than
4,0 feet in thickness near the Buttomwood Embankment, They thin gradually
inland to where the bedrock of Miami Oolite outcrops. Perrine marl is the
dominant soll of the transverse glades and the southern coastal area. The
FPerrine marl is derived from uncomsolidated finely divided calcarecus sed-
iments that are mainly of freshwater origin. Variocus phases of the Perrine
marls exist; shallow phases with less than 12 inches of finely divided
calcateous sediments over limestone to phases consisting of marls with a
peat substratum, to deep phases with marls approaching 20 feet in depth.
They normally occur at elevations of from 5 to 8 feet above sea level.
They are poorly drained except for large areas artificially drained by
canals. The northern portions of the coastal marsh has been used for
agriculture where dralnage facilities are available. The undrained solls
become waterlogged during the rainy season and during occaslonal wet
pericds of the winter season, These marl soils are broken by pockets of
r2d mangrove peat near the Buttonwood Levee and more extensive beds of gaw-
grass peat farther inland. In many places the soil profile is stratified
with alternating beds of sawgrass peat and marl; these are interpreted to
represent a serles of wet years when peat was preserved, and a serles of
dry years when the land surface dried, as has been the case for the past
twenty years. The marl 1s deposited by the periphyton algae communities.

The flora of this province is varied. HNear the embankment 1t 1s
composed of red and white mangroves or sawgrass marshes., Inland, numer-
ous bay heads are present, forested with freshwater swamp trees that can
endure an occasional inundation by hurricane tides. Sawgrass patches
and sloughs are abundant in depressions of the bedrock. Several species
of spike rTushes and beak rushes are common on the marl soils, Seill
farther inland where hurricane tides have occasionally penetrated, cypress
and willow heads are numerous.

Biscayne Bay, Biscayne Bay is a shallow elongated subtropical

lagoon about 35 miles long, as much as 10 miles wide and 12 feet deep.
It is bound on the west by mangrove swamp of the mainland, on the north
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by Dumbfoundling Bay, on the south by Card Sound and on the east by the
barrier islands and the Atlantic Ocean. The coastal ridge provides near-
ly complete separation of Biscayne Bay from the broad, low expanse of the
Everglades Basin to the west., The seaward boundary of Biscayne Bay is a
ridge of coral limestone. To the south this fossil coral ridge forms an
emergent string of islands--the northern Florida Keys. The longest, Elliot
Key, isolates southern Biscayne Bay from the more seaward reef dotted shelf
bordering the Straits of Florida. To the north the coral limestome ridge
is submerged but capped by the sand island barrier beaches of Fisher Ialand,
Virginia Key, Key Biscayne, and Miami Beach., These islands, separated by
natural and artificial channel cuts, isclate northern Biscayne Bay from
the narrow offshore shelf. Grass covered flats of lime and sand close the
gap between the sandy island barriers to the north and the coral limestone
keys to the south. The numercus tidal channels cutting across these flats

provide the prime source of tidal exchange with offshore waters but pro-
tect central Biscayne Bay from ocean storm waves.

Hater Resources

A general overview of the hydrologic character of Dade County is
essential to understanding the functional interrelationships between
vegetation, soils and water. The information provided in this chapter
should provide the basis for understanding the specific nature of hydro-
logic issues related to small area analysis provided later in this study
(see Figures 12 and 13; source: HNational Geographic Magazine).

Rainfall and the Hydrologic Cycle

An understanding of the complexity and nature of water conservation
problems demands our examination of the hydrologic cycle, particularly as
it applies to Dade County and South Florida. Simply, the cycle is the pro-
cess through which water moves from the ocean, to atmosphere, to land, and
back to the oceans (see Figure 14).

The source of most of the rain that falls on the land ultimately
is the ocean. This occurs as air masses lying over the ocean gain large
quantities of moisture through evaporation. When these alr masses move
imward over the warm land surfaces the air rises, the moisture condenses,
clouds develop, and much of the water falls as precipitation.

Rainfall, after reaching the earth, is disposed of in two manners,
First, the processes of evaporation and transpiration return a major part
to the atmosphere. The water may return to the alr as a result of evapor-
ation from vegetation, streams, ponds, solls, and ocean; it may also retumrn
te the air as a result of evaporation while falling, or through transpira-
tion from vegetation. The remaining rainfall which does not run off direct-
ly to the sea or to streams percolates downward to the ground-water table,
Ground-water also is eventually carried through the cycle and thus returned
to the sea and the air. This may occur as the ground-water passes to veg-
etation, to the soll from which it evaporates, to streams, or directly
to the ocean. Evaporation and drainage from the land are continuous pro-
cesses, although they are variable in rate and amount. There is an end-
less sequence of additive and subtractive factors, which over a long
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period of time, must balance; that is, total inflow of rainfall must equal
total outflow of water through evapotranspiration and runoff.

Characteristics of the hydrologic eycle also vary from region to
region depending on climate, topography, soll types and vegetation.
Rainfall disposition is as follows in Dade County:lé

Rainfall Disposition Inches/year
Surface Evaportation 19
Consumptive Water Use 3
Seepage to Bay 3
Irrigation, Evapotranspiration,
and private wells 16
Storm excess discharged to Bay
and Ocean via canals 16
Total 59

The average annual rainfall of 59 inches per year for Miami was
computed for the period 1940-1972. Fluctuation in rainfall in the sub-
troplcal climate of Dade County is indicated by the yearly averages which
ranged between a low of 38 inches in 1971 to a high of B85 inches in 1947,

The large percentage of rainfall lost to evaporation is due prim=-
arily to the intense heat of the subtropical climate and the large expan-
ses of wetlands in the county from which shallow standing water or very
slow moving waters evaporate. The 16 inches of rainfall used by irrigation
and evapotranspiration are also directly related to localized conditions,
The agricultural business flourishes in Dade County in the winter season
corresponding to the normal dry season. The sparsity of rainfall combined
with the porous solls demand that large amounts of water be consumed to
support winter crops., The lush, leafy vegetation of South Florida expedites
evapotranspiration and, thus, results in the loss of large quantities of
ground-water. :

Man induced problems such as the construction of drainage canals
and the use of vast impervious surfaces for roadways and parking lots
has resulted in the diversion of tremendous amounts of water through
surface runoff,

Everglades Wate TWay

Fractically all life in the South Florida ecosystem is dependent
upon a direct fresh water supply =--which is derived directly from rain-
fall and is retained in what naturalists call the "Everglades Waterway"
the area of the Kissimmee-Okeechobee-Everglades basin,
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In its natural state, flow in the Everglades Waterway began in
the lakes of the upper Kisgimmee River and slowly meandered southward
through the river's floodplain into Lake Okeechobee. In wet years the
lake overflowed its southern rim and drained southward through the saw-
grass Everglades, adding to the Everglades shallow sheet flow produced
by rainfall. However, much rainfall and sheet flow was and still is lost
to seepage and evapotranspiration. Historically the only significant
surface flow to tidewater from this sytem occurred at the southern tip
of Floerida, now within Everglades Hational Park,

The coastal pine ridge running from the nertheast to southwest in
Dade County forms the eastern boundary of the waterway. In the lower
portions of the waterway the flow curves away from the coastal ridge
to the southwest, This direction is delineated by the elongation of the
"tree islands" which characterize the Shark River S5lough as it flows
through western Dade County. Some surface flow did occur through the
gouthern Dade County pinelands and to tidewater through the existing
Taylor Slough. Moreover, flow east and southeast through the pine ridge
into Biscayne Bay occurred through the transverse glades (today character-
ized by canals).

Historically the eastern limit of the original Everglades was the
coastal ridge in the vicinity of the cities of Hialeah and West Miami.
Moreover, the waters of the Miami River once flowed as rapids for perhaps
200 feet where water from the Everglades Basin flowed over the Atlantic
Coastal Ridge.l2

Early History of Flood Control Works

Flood control in south Florida can be traced back to the 1880's when
the first drainage canals and levees were built around Lake Okeechobee. It
was further accelerated in southeast Florida by the construction of the
railroad which helped south Florida develop at a rate faster than the rest
of the state. Once the railroad was established efforts were made by land
speculators to drain and reclaim inland areas for agriculture and to accom-
odate rapld urbanization. Due to inadequate engineering practices, in-
adequate information on the hydrologic conditions, and the enormous under-
taking attempted, these early efforts failed,

The Everglades Drainage District was created by the 1905 Florida
Legislature to expedite the "reclamation" program. The efforts of the
Everglades Drainage District for the most part failed. The more than
400 miles of canal excavated during the 18 years after 1913 overdrained
the land during dry seasons while they were inadequate to furmish flood
protection during wet seasons. The inadequacy of the Everglades Drainage
Distriet was further evidenced by the destruction of its levees along the
gouth shore of Lake Okeechobee in the 1928 hurricane which resulted in a
loss of more than 2,000 lives. This hurricane prompted a ma jor effort
by the Corps of Engineers to provide flood protection from Lake Okeechobee,
These works were completed about 1937, Meanwhile the effort of draining
wetlands for development continued, often to the benefit of land specula-
tors, and without concern for the water needs of the new Everglades Nationmal
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Fark which was authorized by U.5. Congress in 1934,

The hydrology of southeastern Florida was affected significantly
before 1945, when land drainage and reclamation were the principal objectives,
The prime effect was a lowering of water levels along the coastal ridge
and in the interior as a result of: (1) completion of coastal drainage
canals along the urbanizing coastal ridge to provide dry land for housing
developments; (2) completion of the West Palm Beach, the Hillsboro, the
Horth Mew River and the Miami Canals which intercepted or diverted water
from the Everglades to the ocean; (3) construction of the levee on the
south shore of Lake Okeechobee, which prevented southward spillage from
the lake during hurricane season, Estimates indicate that water levels
were lowered comnsiderably, perhaps as much as 5 or 6 feet throughout
southeastern Florida as a result of uncontrolled drainage.

Following the extensive flooding of south Florida and the east
coast in 1947 and 1948 the Corps of Engineers received authorization to
proceed with a yet more extensive system of canals and levees, with the
Corp's primary concern belng flood control, agricultural irrigation, and
the provision of water for growing urban areas. In the planning of the
Federal Project the needs of the eastern coastal area and those of Ever-
glades National Park were again overlooked.

In partial response to congressional Authorization the Central and
Southern Florida Flood Control District was established in 1949, This
agency with the cocperation of the Corps of Engineers oversaw, beginning
in 1952 the development of a massive system of drainage canals and levees.
In 1949 the Corps began construction of three conservation arsas south of
Lake Okeechobee and north and west of Miami. These areas were to be used
for water surplus for agricultural needs south of Lake Okeechobee. Stored
water would then be used during periods of rainfall deficiency. In addi-
tion to agricultural usage the stored water would provide recharge for
the municipal well fields along the east coast and the maintenance of a
freshwater head for protection against salt water encroachment into the
Biscayne Aquifer (see Figure 153},

Spillway structures were provided at the south end of Conservation
Area 3 so that flood waters could be released to Everglades Mational Park.
With the completion of Levee 19 along the north Park boundary and elosure
of the Structure 12 gates in 1962, surface flow to the remaining Everglades
area still tributary to the Park was regulated. The Conservation area re-
mained below flood stage until 1966 and no Everglades water flowed to the
Park between 1962 and November of 1965 with the exception of minor releases
which were made to the FPark in April 1964. This together with deficient
rainfall in the period resulted in extreme stress upon the Everglades
Mational Parks ecology, These droughts and the realization that the water
needs of Everglades National Park were not being met caused Congress to auth-
orize a restudy of the Flood Control Pro ject by the Corps of Engineers "with
particular reference to recoomendations as to the expansions and improve=-
ment of the authorized project to provide for the supply,distribution and
conservation of water for or on the Everglades Hational Park, Florida",
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Upon completion of the study in 1968 the Corps of Engineers recommend-
ed that the provision of water to the park be made a "project purpose' and
a minimum of 315,000 acre-feet be annually delivered. Tentative agreement
was reached between the Hational Park Service, the State of Florida and
the Corps of Engineers; and in 1970 by enactment of Public Law 91-282,

The park is to receive from the Flood Control Project "not less than
315,000 acre-feet annually". In addition, Public Law 91-282, authorizes
the Corps to implement a plan which would alleviate most future water
problems of south Dade County and the southeastern part of the Park,
Under this plan water will be conveyed to these areas via L-31 N canal
from Conservation Area 3, Deliveries to the park will be made in accord-
ance with historical seasonality,

The periced from 19%%6co 1962 has been one of water control as well
as flood control. The water control practices were an attempt to prevent
further damage to water resources caused by the earlier uncontrolled drain-
age, during which flood control was of higher priority because urban areas
were expanding inland and drainage systems required improvements,l®

The recent policies of the F.C.D. indicate a change towards a water
congservation agency and away from a strict flood control and land reclam-
ation agency. The drastic effects of completed projects demand that
close scrutiny be given to all future projects with the maintenance of
viable functioning ecosystems being the Lltem of highest priority.

Related to the F.C.D. is the Water Conservation District in Dade County
which consists of secondary canals which feed into the primary canals of
the F.C.D, which In turn empty into Biscayne Bay. The secondary canals con-
stitute a county-wide drainage district under the jurisdiction of the County,
which, through its Fublic Works Department, controls their design and
construction, maintains them, and controls discharges into them.

The Biscayne Aquifer and Aquiter Recharge

The Biscayne Aquifer, which underlies most of Dade County, much of
Broward County and a small portion of Palm Beach County, is the ma jor
source of potable water in Dade County (see Figure 16).

The aquifer is composed mostly of limestone and sand. The high
porosity and the many passages through the solutiom riddled limestone
offer little resistance to flow., The result is one of the most permeable
aquifers in the world distinguished by the following characteristies:

1. The water table has a slight seaward gradient and is only
a few feet above sea level.

2., The yvields of wells are large.

3. The ground and surface water regimens have an uncommonly
high interrelationship.
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4, The water table reacts quickly to rainfall. There is a
high rate of rainfall penetration and surface water in-
filtration and, although large, there is relatively little
surface runoff compared to other locations.

J3: The coastal areas are susceptible to saltwater intrusion.

Figure / shows a generalized cross-section of the Biscayne Aquifer,
typical for the area along the Tamiami Trail. The depth of the wedge-
shaped aquifer varies from zero feet on the western border of the county
to approximately 120 feet along Biscayne Bay.

Water in the Biscayne Aquifer is not level everywhere for movement
is continually taking place. The lateral movement within the aquifer
results from water seeking its owm level by flowing from higher to lower
elevations, Within Dade County the local water movement trend in the
aquifer is a few feet a day in a northwest to southeast direction,

A quantitative account of ground-water in Dade County is made
difficult by the great variation in hydrologic factors, The areas con=
tributing to runoff of streams and canals cannot be determined with
any degree of exactness. It is also difficult to accurately outline
areas of mnatural ground-water discharge because those areas are constantly
changing in size according to the distribution, intensity, and duratiom
of rainfall, the stage of the water table, the stage in the canals, and
tidal and periodic changes in sea lewvel,

Evapotranspiration I8 another factor which complicates the issue
of water quantity in the aquifer. 5Since the water table i3 on or near
surface in much of southeast Florida it is within easy reach of the root
systems of plants. The quantity of water lost through evapotranspiration,

thus, varies widely with location, depth to water table, vegetation type,
and weather conditions,

The Biscayne Aquifer is recharged over its entire surface by rain-
fall. Flow from Lake Okeechobee and the Conservation Areas south to Dade
County wia Flood Control District canals aids in the maintenance of a high
water table in the vicinity of the wellfields and at the coast.

During the dry season some recharging of the aquifer from drainage
canals occurs &8 the water seeps from these exposed areas of the aguifer,
i.e., the canals, outward to the relatively lower water table. This canal
to aquifer water exchange is opposite to that of the wet season when ground-
water flows laterally into the canal and is carried off to tide during
times of peak canal water levels.

The recharge characteristics vary from area to area in Dade County.
Miami Qolite underlies the surface of the Atlantic Coastal Ridge from
Broward County to Homestead. The oolite has a high vertical permeability;
thus rain falling on the oolite surface rapidly percolates downward to the
water table. A rapld rise in the water table occcurs within a few hours
after the rain begins if the rainfall is of sufficient intensity and
duration to saturate the soll and rock above the water table,




Bain falling im the Everglades recharges the aquifer umtlil the
water table reaches the surface or ground elevations. Additional raimfall
floods the glades, and, as the flood stage increases, the flow into the
canals and overland to the south, and through the canals to the east also
increases.

The key factor in Dade County with respect to ground-water resources
is the perennial vield of the aquifer. The aquifer is known to be permeable
encugh to yield copious amounts of water without withdrawals becoming ex-
cessive, It must be remembered that the yield of the Blscayne Aquilfer is
presently dependent upon the well locations and the ability to convey
water to the well field locations during times of drought. Otherwise
the excessive lowering of the water table can result in salt water en-
croachment into the wellfields.

Surface Waters and Surface Runuii

The surface waters in Dade County are most easily classified by
the terms saline and fresh waters, The inland surface waters are basically
composed of the canals; many of which are channelizations of former natural
streams or drainage areas,and inland lakes or former borrow plts. The
transverse glades which historically crossed the Bockland Ridge to Biscayne
Bay are presently the location of many of these canals.

The mg jor inland waterways in Dade County are canals which connect
the Everglades and Conservation Areas 3A and 3B in the western part of the
county with the urban and agricultural areas located on the coastal high-
lands adjacent to Biscayne Bay. Flow in these canals is controlled by
structures operated by the Central and Southern Florida Flood Control
District. These canals are operated to prevent floods by draining developed
areas during the rainy season, and to recharge ground-water supplies near well-
fields and prevent salt water intrusion during dry seasons. The canals
are all equipped with salinity dams which allow freshwater to flow to tide
but prevent saltwater from moving inland wia the canals.

The most significant waterways with respect to hydrology in Dade
County are Snake Creek, Miami River, Snapper Creek, Tamiami, Black Creek,
Princeton and Mowry Canals, C-111 and the Taylor 5lough.

The combined flow from these waterways during the period 1960 to
1968 was 75 percent of the total tideward runoff from all Dade County,l7
Of the previously mentioned waterways only the Taylor Slough acts as a
functioning natural drainage basin, and even this chardacteristic has been
partially negated by the construction of L=31 M.

The recreational use of most of these waterways is somewhat limited,
particularly in the urban areas, due to poor water quality. High coliform
counts resulting from the discharge of untreated wastewater and from sur-
face runoff have rendered most of these waterways unfit for any human
contact. However, some of these waterways are used for fishing and boat
access to the Bay. The problems and the causal factors associated with
these problems have been discussed in other sections on water quality.

46

A il il ol o L L L Y N N




—

—
=

r‘

1

::T‘

.

b Ve Ny Ny N N R R ™

Other inland freshwater bodies include rock quarries and lakes in
regsidential areas formed from borrow pits as the limestone rock was
quarried for fill. These water bodies offer excellent potentcial for
recreational use if proper water quality can be maintained. The deeper
rock pits represent additions to the storage area of our aquifer, there-
fore, they function as water reservoirs by reducing the rate of water
table recession during pericds of peak well pumpage in their vicinity.

Included in the saline waters to be discussed are Coastal Zone
Waters, L.e., the waters of Biscayne and Florida Bays and the Atlantic
Ocean. Biscayne Bay waters are generally the most sensitive and perhaps
the most threatened of the saline waters which support substantial recrea-
tion, tourist, and fishing industries. Although the estuaries and the
bays are interdependent and do function similarly, they will be discussed

geparately.

The estuaries are the areas where the salt water from the bay or ocean
mix with the fresh water which has drained from the land. These areas
are highly productive biological areas; moreover, the mangroves and assoc-
iated vegetation of the estuaries bear the brunt of storms and thus pro-
tect the coast from excessive erosion. The brackish waters of the estuar-
ies are laden with decaying leaf matter or detritus which flows with the
tide into the coastal waters offshore where other marine species feed
on the protein rich detritus and decomposers which flow out of the estuar-
ies. Thus the mangrove estuary zone of the coast is vital to the contin-
uing existence of the fisheries. It provides spawning grounds for some
marine species; however, its greatest value is the tremendous quantities
of detrital materials which it provides to the low end of the food chain,
Such estuarine enviromments are by and large rigorous enviromments due to
the constant variations and extremes. Relatively few specles can success-
fully adapt to it and those that do tend to produce large populations char-
acterized by equally large seasonal variatlons im numbers.

The intricate relationship in the functions of the estuaries and
the bays suggests that the bays be considered an extension of the estuaries.
As the marine life within the estuary matures it moves into the shallow
water of bays where growth continues. The bays also provide a feeding
ground for fish from the deeper waters.

Biscayne Bay is a shallow lagoon 35 miles long, up to 10 miles
wide, and 12 feet deep. Mangroves and urban development border the bay
on the west and barrier islands form the eastern border. Along the
western shore of the south Bay, peat, wud, and organic debris are several
feet thick. The bay bottom in the northern part from the Broward County
line south to the northern tip of the Elliot Key has a cover of sediment
rich in organic matter. This mud-like material has covered much of the
Bay between the shoreline and the barrier islands and has been carried
to the bay from the inland waterways. Origination of the mud is believed
to be the pollution laden urban runcff and the improperly treated domestic
waste which had long been discharged into inland waters if not directly
into the Bay. Much of the bay bottom north of Black Creek Canal was
originally hard sand covered intermittently with grasses. Foor quality
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water in north Biscayne Bay and destruction of a habitable bay bottom
has resulted also from extensive dredge and f1ll, from bulkheading, and
from the impediment of the natural flushing process due to the damming
effect of a half dozen inadequately trestled causeways crossing the bay.

The southern portion of the bay is still relatively intact south
of Black Creek Canal. The eastern portion of the Bay south of Key Bis-
cayne is still covered with grass beds. Hard sands, grass beds, sponge
and coral beds, algae covered rock bottom, and good water quality still
chatacterize south Biscayne Bay. However, the deposition of muck at the
mouth of Black Creek Camal, apparently as a result of sediments carried
from inland, is presently taking place. The preservation of south Biscayne
Bay and of Biscayne Hational Monument will necessarily depend on the
regulation of effluents and perhaps surface runoff entering the canals
discharging water into south Biscayne Bay. Already, sedimentation of
the bay bottom is smothering the coral, sponges, and turtle grass comsun-
ities in portions of the Hational Monument,

M o i o L

Florida Bay is the largest bay in South Florida., The tidal marshes
around the Keys and the mainland estuaries make this bay one of the rich-
est in marine life. One of the primary threats to Florida Bay at this
time is the dredging and filling occurring in the Keys of Monroe County.

i

'

As it has been alluded to previously, surface runoff under natural
conditions performs many useful functions although runoff in urban areas
is becoming a major problem associated with both water quality and water
quantity.

Runcff, a term applied in general to the surface outflow from an
area, has complex characteristics in the natural state of the Everglades.
There is an almost constant flow of water into and out of storage in the
rock (from the canals) and to a more limited extent in the muck., More-
over, the flow through the canals is subject to considerable regulation
to provide for irrigationm and drainage. The control structures at some
points are only partially effective due to leakage through highly permeable
rocks making measurement of runoff indeterminable.

Vepetation and Wildlife

South Florida exhibits unique assoclations of flora and fauna, char-
acteristic of the only subtroplcal area in the United States. Seasonal
precipitation and drought, a low variation in mean monthly temperature,
high humidity, flat terrain, infertile soils, and the rare occurence of
killing frosts have encouraged the establishment of "tropical savannah"
flora. The area is characterized by broad expanses of heavy grasses and
sedges, with scattered forests of deciduous and evergreen arborescent
(tree-1ike) vegetation.
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The high, well-drained limestone ridge paralleling South Florida's
e2ast coast, has allowed the invasion of hardwood and coniferous trees from
both the temporate and tropical zones. The Atlantic Ocean with warm north-
bound Gulf Stream currents, and hurricane tides and winds, has introduced
into the region numerous tropical species common to the West Indies and
the Yucatan Peninsula. These invaders have rapidly established along the
coastal ridge and into sections of the freshwater grass conmunities.

Vegetation in Dade County can be classified into eight major vege-
tation types or associations. These are: mangrove, salt grasses, pine,
freshwater grasses, hammocks, tree islands, cypress, and exotics. Each
vegetation type or association will be summarized in temms of its distrib-
ution, site requirements, function, succession, and major natural and
man-caused factors affecting it. The need for this information becomes
apparent In subsequent chapters on natural systems, zone descriptions, and
environmental criteria.

Figures 17 and 18 illustrate the historic and present locations of
the major vegetation provinces within Dade County. It should be added that
salt grasses are found within the Southern Coastal Marsh Prairie and the
freshwater grasses are within the Marsh Prairies, Wet Prairies, and the

Sawgrass Swamps.
Hangroves

Three types of mangroves, red, black, and white g inhablt the low, tidal
coasts along eastern and southern Dade County. In northern Biszayne Bay there
was a band of mangroves which probably extended several hundred yards in width
historically along the low contours of the Dade County coast; to the south they
broadened to 8-10 miles wide on the north shore of Florida Bay (see Historie
Vegetation Map Figure 17). Figure 18, a map of the presently existing vegeta-
tion provinces, shows that the northern half of Biscayne Bay has only scattered
remnants in the vicinities of East Greynolds Park, the Interama site, Coral
Gables Waterway, Snapper Creek Canal, and Matheson Hammock. South of Black
Foint, the band of mangroves continues, interrupted only by the Turkey Point
power plant, and a few smaller developments.

While generally considered a salt tolerant, coastal tree, mangrove
can be found far inland along the banks of tidal creeks extending into
the freshwater zone. Hurricane floods have been known to CATTY MaANgroves
20 miles or more inland depositing them in the deep, organic filled solu-
tion holes of the freshwater grasslands.

Red mangrove, a primary invader of barren flats, functions as a
coastal land builder. Large quantities of leaf matter decay and form a
tough deposit of peat. Red mangroves then migrate seaward, repeating the
landbuilding process., Black mangroves often establish on the fewly created
red mangrove deposits and add to the buildup of organic material, umtil they

in turn are succeeded by the wnite mangroves on slightly higher and dryer
land (see Figure 19).
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This land formation process is often interrupted by natural dis-
asters. Hurricame tides may deposit silt-like marl muds over the red
mangrove roots, suffocating and killing the trees. The slightly
elevated black mangroves may not be covered, and generally survive,
Evidence of this phenomenon exists aleng the southern coasts where,
within the paths of past hurricanes, red mangroves are generally
absent and white mangroves seem to be the new colonizers where reds
have been destroyed. During times of extended drought, organic
deposits and fallen limbs become tinder dry and susceptible to fire.
Once destroyed, halephytes, mainly batis and salicornia as well a8
Distichlis spicata (a salt grass) invade the site, and by estab-
lishing a thick Erassy mat, inhibit the regeneration of mANE roves,

HMangroves represant possibly the most dynamic biotic community
in terms of envirommental function and preductivity. '"Mangrove
ecosystems intercept and filter surface water run-off, thereby pre-
venting large scale nutrient losses to the open sea; a by-product
of this filtering action is the maintenance of water quality. Thelir
complex root structure serves in the accumulation of organic and in-
organic materials. The systems also act as mechanical energy buffers
to strong winds and storm tides, thus preventing periodie devastations
of the coastline."l8 Decaying leaf matter or detritus suspended in
freshwater sheet flow from the upland marshes form a highly productive
brackish zone beneath the mangroves which act as a basis of aquatic
food chains along the coast. Populations of crabs, tarpon, snook,
grouper, and other species, which are actively sought by sport and
commercial fishermen, are directly dependent upon the mangrove swamps
at some time in their life cycle. Mammals such as raccoon, squirrel
and bobcat frequent the area, Endangered wildlife species such as
the Florida ©rocodile, Florida manatee, scuthern bald eagle, roseate
Spoonbill, American osprey, and Wood ibis depend on the area for
seagonal feeding and breeding habitats. The dependency that these
species have upon the mangrove forests is exemplified by wood ibis,
During November and December, when water levels are too high within

the Park for feeding, the southesastern coast is the primary alternate
feeding area for this species.

Many aquatic birds resort to mangroves for roosting or nest-
ing. Examples are: Brown Pelicans; Cormorants; most herons
and ibises. Birds that nest and live mainly within mangrowve
vegetation include: Clapper Rail; Mangrove Cuckoo; Black-
vhiskered Vireo; Yellow Warbler; and Prairie Warbler. If
both natural beaches and mud flats, interspersed among the
mangrove, are also included, birds such ag the Laughing Gull;
Least Tern; Killdeer; Wilson's Plover; Black-necked Seile,
and Common Nighthawk can be added to the list,19

Inland drainage and development requiring dredge and £111 pose
& severe threat to the mangrove ecosystem. Drainage of upland areas
by canals eliminates seasonal sheet flow of freshwater into the estay-

ries, resulting in higher salinicy gradients with little or oo
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geasonal variation. Serious impacts can result within, for instance,
the endangered crocodile population, whose successful reproduction is
dependent upon the seasonal maintenance of low galinities within
tidal creeks. Development, involving dredge and fill, effectively
destroys or isolates mangrove from inland freshwater flow and or
tidal flushing. The interior of the mangrove communities in south
Dade County will not function as efficient particulate exporters
unless large widespread flows of freshwater are avallable seasonally
to sweep accumulated material seaward.

Sale Marsh Flants

Between the mangrove fringe and the freshwater communities are
communities of halophytes, salt to brackish water plants, typified
by Batis maritima, Juncus roemerianus, and Spartina spp. Alse to
be found in this area are grasswort, sea blite, sea purslane and
sea-side dalsy.

The location of these species is generally a response to secil
conditions. Batis is found on low marl soils, 7-10 feet deep, which
are periodically inundated by saline water. Juncus occurs in swamps
between the main rivers crossing the saline zone, and on old sawgrass
peat beds mixed with freshwater muds, 6-12 feet deep, which hawve
been inundated by the rising sea. Sparctina grows on slightly elevated
areas often landward of Juncus in a brackish water environment.

The successional trend of mangrove to batls has previously been
mentioned. In the case of juncus and spartina, the major stimulus
for their expansion is the rising sea level. South Florida's flat
coastal topography allows minimal increases in sea levels to expand
broadly those areas subject to tidal inundation. Within a few decades,
rising sea levels can change a fresh-water marsh to a juncus marsh.

Function of the salt-marsh plants is similar to that of mangrove.
Intercepting freshwater sheet flow, absorbing nutrients functioning
ag habicat for life forms on the lower end of the marine food chaim,
and adding detrital matter to the waters.

Fine

South Florida slash pine (Pinus elliotti var. densa) is locally
known as "Dade County Pine". Pines once extended along the coastal
ridge from North Miami, south to Mahogany Hammock, a total distance
of approximately 55 miles. It is commonly found in assoclation with
Saw Dalmetto and over 100 species of endemic, fire adapted plants.

The Rockland coastal ridge, because of its freedom from inunda-
tion, and its well drained sandy and rocky soils, is the most suit-
able habitat for the pine-palmetto association in Dade County. West
of the ridge, the higher outcrops of ocolitic limestone within the
rocky glades, are dotted with patches of pine intermingled with hard-
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wood hammocks (see Figure 20).

Succession on the ridge is from pine forests te hardwood ham-
mock, Periodie fires act to reduce competition from imvading hardwoods
less tolerant of fire than pine. Fires also benefit the pines by
reducing dangerous accwmulations of litter or dry fuels, by restoring
nutrients captured by plants to the soil, and by exposing mineral
soils for pine seed germination, Hammocks are found along the ridge
adjacent to or within the transverse glades (former drainage channels)
where protection from fires was naturally provided by high water
levels and humid conditions.

Pineland, dotted with hammock, provides the habitat diversity
needed by many species of wildlife. Pure pine and mixed stands of
pine and hardwoods support populations of resident and migratory
birds and mammals with large numbers of seed and berry-bearing
plants, such as pacoma, quail berry, and poisonwood.20

Many local breeding birds are largely limited to pinelands.
Some of these (marked below with asterisk) have disappeared
or become very rare as nesting species in Dade County with
the destruction of the pine. Some characteristic nesting
birds of pinelands are: Swallow-tailed Kite¥; Red-tailed
Hawk*: Sparrow-Hawk*; Bobwhite; Great Horned Owl®; Common
Nighthawk; Fileated Woodpecker; Downy Woodpecker; Hairy
Woodpecker*; Red-cockaded Woodpecker¥*; Eastern Kingbird¥;
Serub Jay*; Blue Jay; Brown-headed Huthatch*; Eastern Blue-
bird¥*; Loggerhead Shrike; Pine Warbler¥; Common Grackle;
and Summer Tanager*, Some typical winter birds are:
Yellow=bellied Sapsucker; Eastern Phoeve; Blue-gray Gnat-
catcher; Black-and-white Parula, Yellow-throated, Falm
Prairie, and Myrtle Warblers; Grasshopper Sparrow; and
American Goldfinch.¥* 21

Dade County's pinelands lie within the flight pattern of many
migratory bird species making their way from Canada and the northern
United States to Cuba, the West Indies and the Yucatan peninsula. So
intense is this use that the Redlands area has been declared a bird
sanctuary. The protective cowver offered by the underbrush ENCOUCARCS
utilization by opposum, rabbits, raccoons, and even bobecats, during
times of stress.

Virgin stands of Dade County pine were slow growing forests
over 60 feet tall, with trunk diameters reaching up to 24 inches.
Early agricultural practices and intense lumbering during the first
half of this century reduced these forests to the second-growth
forests seen today. Development and exclusion of fire are the primary
factors contributing to the further decline of the species; some
loss from insect damage, a secondary factor, is occurring im the
south Dade area. With proper design criteria, regulations, snd possibly
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a suburban fire management program, the remaining pine could be made
compatible with urbanization and continue to function as a viable link
in the local and regional ecosystems.

Hammocks

Hammocks of gouth Florida are forests usually dominated by
broad-leaved evergreen trees and palms that are limited to relatively
emall areas growing on high upland to seasonally flooded soils. They
contain a great variety of gsouth-temperate to tropical species and
represent 4 climax forest developed after a series of successions of
other species of wegetation, ——

Dade County hammocks rank as one of the most unique biotic
communities in the contimental United States. Trees characteristic
of the West Indies, carrying such exotic nomenclature as, gumbo-limbo,
ysiloma, Jamaican dogwood, white stopper, Madelra mahogany and stran- =
gler fig, intermingle with live ocak, red bay mulbercy, hackberry, and many
hardwood species typical of temperate climates. The humidity of
the interiors of these hammocks stabilizes seasonal temperature
variations within, thus providing suitable habitat for many tropical
terrestrial and epiphytic plants including many species of rare

T —
bromeliads and orchids. The acidic humus ercdes the bedrock into a
myriad of solution holes, caves, arches and pinnacle rock, adding tc i
the complexity and uniqueness of the hammock setting. e

Species of terrestrial wildlife finding habitat within hammocks
include opossum, rabbits, mice, raccoons, and foxes. The elusiwe
white tailed deer, bobeat, and panther range between the open gladen
and the forested limestone ridge within Everglades Wational Park.
Multitudes of insect life, small reptiles, centipedes, and the tree
snall Liguus spp. abound.

Hany nesting, resident birds are found and include the
Turkey Vulture; Black Vulture; Screech Owl; Barred Owl;
Chuck-will's Widow; Crested Flycatcher; Carolina Wren:

and Black-whiskered Vireo, but no species is closely limi-

ted to this habitat. Some common wintering birds of hammocks
are Whip=porr=-will, Hermit Thrush amd Ovenbird. Most of the
small landbirds that winter in Dade County or migrate through
the area are likely to be found particularly around the brushy
edges of hammocks.22

"Like the pine woods, the tropical hammock of the Rock Rim
(coastal ridge) show the tragic effects of man's spread. In Dade
County alone, according to an estimate by John K, Small, there were
once over 500 separate hammocks. A single hammock five miles long
and half-a-mile wide used to run along the shore of Biscayne Bay
where Miami now stands...." 23 Today less than ten hammocks of
greater than thirty acres exist along the ridge, a result of the
intense competition for land for urban and agricultural use,
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A look at the composition of a hammock from its exterior
toward the center, indicates the successional trend of the area.
Pure pine stands grade to mixed pine and live oak, changing to mixed
live oak and tropical hardwoods., Near the hammock center tropical
hardwoods dominate (see Figure 20).

Live oak inwasion of the pineland occurs in areas unscathed
by periodiec fires. Locaring adjacent to potheles and sinks, where
eonllected water humidifies the surroundings, the ocaks find a slight
degree of fire protection. A layer of fire resistant leaves is de-
posited. When decayed, these preserve soll moisture, increase the
acidity of soil water, and promote sofltening of the bedrock. Carried
by birds or the wind, geeds of tropical hardwoods rest upon the al-
tered site and gain a foothold. Further accumulations of humus,
and erosion of the limestone into caves and arches continues until
only the massive Ficus aurea, with an oecagional myrsine, pigeon
plum, and dense mats of lichers,K mosses and ferns remain in the
center of the hammock, The dominance of the Ficus aurea, commonly
called "strangler fig" may be attributed to its peculiar habit of
depositing seeds upon the bark of its neighbors. Hoots and branches
completely encircle the host tree, eventually choking it to death.

Hammocks have long served wildlife populations with ferage and
protection from wildfires during drought-ridden years. Today, with
lowered water levels, and decreasing humidity, hammocks are rendered
more susceptible to destruction by fire. These areas gtill serve
as refuge for wildlife isolated from the natural and undisturbed

lands to the west.

Conversations with long-time residents of South Dade indicate
that hammocks played a vital role for wildlife during the 1971 drought.
Sightings of the rare and endangered Florida panther occurred in the
Reclands area, and probably resulted from increased competition for
water and food within the Everglades. 24

Freshwater Grasslands

Inland from the tidal areas and west of the ridge lies the
Everglades basin, dominated by the freshwater flow from the Kissimmee
River/Lake Okeechobee watershed, southward, to the coastal estuaries.
Here sawgrass, spike rush, beak rush, and maidencane comprise the
"pi{ver of Grass". These sedge and grass communities are the dominant
feature in the south Florida landscape due to their vastness, mono-
tony, and low flat profile.

Marl soils, underlying all of the sedges, result from the green
and blue green algae known as periphyton, which inhabit the freshwater
area. Acting upon the calcium laden water, these algae remove the
caleium, and convert it to marl which precipitates upon the bedrock.

The distribution of "grasses" is in response to the depth of
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the marl and water levels. Sawgrass, the most common species, is
usually found on marl deposits 2-4 feet deep and overlaid by a thick
mat of sawgrass peat. The area is inundated by approximately 1.3
feet of water in the rainy season, and is dry during the winter
months., Spike rush, beak rush, and maidencane typically locate on
thinner marls, 2-3 feet deep and overlaid by little organic material.
Constituting the "wet prairie", these sedges lie between the saw-
grass and the deeper sloughs and rivers, and remain inundated for a

longer period than does the sawgrass.

The presence of the dense growth of grasses acts to retard

The layers
of organic seil, acting like a huge sponge, allow the gradual infil-
tration of ground water into the porous aquifer below. Remaining
surface water carries in solution dissolved nutrient from the decay-
ing vegetation, and moves toward the coastal estuaries, where it

the southward movement of water to an impercelwvable creep.

becomes the bagis for the aquatic food chains.

The periphyton mat is a complex community of not only green
and blue=green algae but over 100 different organisms that form a
basis of the Everglades web of life. Mosquito larvae, tadpoles,
salamanders and other free-swimming creatures feed upon microscopiec
flora and fauna. In turn these are food for small fish, reptiles,
and mammals, which are food sources for game fish, wading birds,

large mammals and reptiles. 25

High productivity of the grass communities, coupled with their

expansiveness, allow a broad diversity of wildlife.

A number of local bird specles seem to require extensive
vilderness areas and seldem appear in the settled parts of
Dade County even where relatively suitable habitat occurs,
Examples are:

Anhinga; Wood Stork; Roseate Spoonbill; Everglades Kite;
Short-tailed Hawk; Limpkin; Sandhill Crane; and Common
Crow. In these cases, the migsing ingredient appears to

be freedom from disturbance, rather than any specific habi-
tat factor. 26

Mammals of particular mention are the round-tailed muskrat,

and the Everglades mink, both of which are listed as rare and en-
dangered wildlife of the United States. 27

Sawgrass communities accumulate layers of peat, until such

layers become thick enough to lead to the decline of the species.

Upon this decline, hardwood species, specifically willew, cocoplum,
sweet bay, red bay and swamp holly, invade the higher site and add their
own accumulations of organic material until a "bay-head" is formed.

Periodic fires historically swept the grass communities, and
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limited the hardwood invasion. Prior to the extensive water management
control seen today, seasonal inundation kept the organic soils moist
even during the dry season. Hence, fires destroyed only the tops of
the sedges, and the root systems were protected. Regeneration by
roob-sprouting allowed the grasses to re-establish themselves,

Drainage and extensive water management works have shortened
the hydroperiod, or pericd of inundation, within the Everglades. The
organic layer, dry for a longer period during the winter, is now
subject to extensive sub-surface fires commonly called "muck fires",28
These fires destroy the sawgrass root system preventing its repro-
duction, thus encouraging invasion by those species characteristic
of the wet prairies, such as sedges and rushes. Where muck fires
have destroyed the grass root systems and the organic soils, a suc-
cessional trend to hardwoods can often result.

Tree Islands (Everglades Hammocks

The most extensive areas of these communities are within the |
Shark River and Taylor Sloughs. Some bear close resemblance to
coastal ridge hammocks. In these many of the same tree species are
present. In others, willow, sweet bay, dahoon holly, cocoplum, and |
wax myrtle predominate. Tree islands occur within the grass communi-
ties upon depressions in the bedrock overlain by extensive accumula-
tions of peat, or upon rock mesas extending above the water level.
Willow heads are among the most common Everglades tree island. The
windblown seeds of willow take root within areas disturbed by fire
and agriculture. Solution holes and marl soils relieved of their
sawgrass peat covering by fire and oxidation provide suitable habitat
for willow. "Seedlings grow, leaves fall, and stems and twigs die
and drop....contributing to the formation of peat. When this builds
up ¢lose to or above the surface of the water, it provides habitat
for other trees, such as sweet bay and cocoplum, , ., ,"29

Called "willow heads" and illustrated in Figure 21, these
associations are characteristically doughnut-shaped, with an atoll-
like rim of peaty soil. Alligators inhabiting the head, clear the
willow borders of the solution hole, maintaining open aresas ponded
with water. These "alligator holes" play a vital role in the life
and death struggle within the glades. Concentrations of aquatie
life and the birds, memmals, and reptiles that prey upon them gather
here during times of extended drought, all reaping the benefits of the
alligator's activities . When alligators are absent, solution holes
fill with muck and the wegetation takes on a dome-like, brushy appear-
ance.

When peat accumulates in depths of one to four feet abave
bedrock, red bay, sweet bay, wax myrtle, cocoplum and dahoon holly
invade the willow head turning it into a "bay head". The decaying
vegetation increases the acldity of surrounding waters and dissolves
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the limestone perimeter of the bay head oftentimes creating a moat

10" to 20" wide. Here alligators ply their trade as in a willow head,
creating shelter and concentrations of food for other animal species.
The moat offers fire protection to the interior vegetation. Bay
heads may alsoc occur just inside the brackish zone, and may be seen
with a ring of red mangrove and paurctis palms inhabiting the inner
edges of the moat.

The final type of tree island is the tropical hardwood hammock.
Similar in species composition te the hammocks found along the ceastal
ridge, these tree islands differ in their origin. As bay heads com-
tinue to accumulate peat, and remain unscathed by fire, elevations of
from one to four feet above water levels are created, Hammock species,
intolerant to long periods of inundation, and requiring aerated scils,
find suitable habitat on the upstream ends of the lenticular bay heads.
More often, hammock species are found upon limestone cutcrops. Ficus
#p., poisonwood, and gumbo limbo, the primary invaders, rapidly pave
the way for additional hardwoods.

Moats are sometimes found around these tree island hasmocks,
of fering fire protection and wildlife habitat. Since they are the
highest elevations in the Everglades regiom, they also offer refuge
to animals during times of extreme high water. If droughts or flooding
become too severe, the hammock itself may succumb as well as the wild-

life.

EIEI‘EHE

Bald cypress, Taxodium distichum, has a limited distribution
within Dade County. The major stands are southeast of Shark River
5lough near Pa-Hay-Okee Overlook (Everglades Nat onal Park) and in
the northwestern corner of Dade County.

Cypress is a deciduous conifer with an affinity for deep water
and organic or clay soils. Its best habitat is within depressions
in the limestone bedrock, which remain wet during most of the dry
geason., Seasonal flooding is important for the initial establishment
or regeneration of the species. For proper seed germination, abundant
moisture is required for one to three months after seed-fall, allowing
the seed coat to soften and swell. After the water recedes, the seed-
ling sprouts, but its growth must be quick enough to stay above the

next geagonal flood.

Growth in soft, mucky soils has given cypress a characteristic
form and pattern. The wide buttressed base and characteristic "knees"
projecting above the water lime, are thought te be adaptatioms to
increase vertical stability. The "knee" has been the subject of much
speculation, as many pecple feel it funetiems in root respiration.

The dome profile of many cypress stands is a function of the deep
water and organic deposits near the center of the solutien hele, and
increasing shallowness of the same as one moves away from the center.
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With the decay of fallen needles, organic acids erode the limestone,
allowing the cypress to expand its habitat both vertically and horiz-
ontally.

A most unusual form of eypress, is found Iin northwestern Dade
County. Dwarf or "hat-rack" cypress respond to drastically flue-
tuating water levels, and poor soils, and become established on low,
broken limestone outerops. Here, winding their roots through cracks
in the bedrock in search of water and pockets of organic matter,
these trees seldom attain heights over ten or twelve feet.

Cypress are normally not affected by fire, due to their prin-
ciple habitation of low, wet areas. However, during extended droughts,
fire can burn away accumulations of peat and destroy root systems.
Dwarf cypress are somevhat less susceptible to fire damage, due to
limited accumulations of fuel on the bare limestone, and by the fact
that roots reach deep into rock fractures., Decreasing water levels,
make cypress domes more susceptible to invasion by willow and wax
myrtle and eventually other tropical hardwood species.

Cypress domes and forests provide watery haunts for many
species of wildlife. Numerous bromeliads support populations of
insects, snails, salamanders and snakes which are food for several
insectivorous and carnivorous bird species. '"Alligator holes" are
found within cypress heads, and draw herons, egrets, wood storks,
bald eagles, raccoons, bobeats, panther and black bear to feed upon
the abundant aguatic life.

Exotics

Exotic vegetation are those plants which have been introduced
either accidentally or intentionally into South Florida from foreign
lands, When controlled and cultivated, they have served useful land-
scaping and agricultural purposes. However, lacking biclegical con-
trols such as insects and disease, and finding a favorable ecological
niche, several species have escaped cultivation and are rapidly be-
coming & threat to native vegetation. These plants out-compete native
vegetation, furnish only limited support to desirable wildlife
populations, and can very rapidly dominate the regional landscape.

The most common, due mostly to their aggressiveness, are Aus-
tralian pine (Casuarina spp.), Cajeput (Melaleuca quinguenervia) and
Brazilian pepper iﬁghinul terebinthfolius). Posing an equally serious
threat, but not as common in Dade County are guava Psidium guajava,
Colubrina asiatica, Ardisia solanacea, Hydrilla verticillatla, and
water hyacinth (Eichhornia crassipes), These plants produce large
quantities of seeds readily dispersed by wind, water, or wildlife.
All are adept at invading disturbed lands, such as abandoned agri-
cultural fields, spoil banks, and lands impacted by fire or drainage.
Once established, these exotic species maintain control by ocut-com-
peting and excluding mative vegetation from the understory. Pure
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stands of exotic, once formed, generally insure that reclamation by
native vegetation is impossible,

Australian pine, introduced during the early 1900's were and
still are widely used for roadside plantings and windbreaks. & light
demanding tree, it readily spreads its winged seeds onte the marl
soils of the drying glades, abandoned agricultural lands,and, along
hurricane disturbed beaches where it grows prolifically. Although
susceptible to fire, frost and fungus disease, it forms dense stands
under which little understory grows. In southeast Dade, the roots
of Australian pines have provided physical barriers to the breeding
of loggerhead turtles and the Florida erocodile, both of which are
rare and endangered species,

Cajeput (melaleuca), simultanecusly introduced with Australian
pine, is an Asiatic relative of eucalyptus and is characterized by
its thick papery peeling bark. Coplously seeding when stressed by
fire, frost or mechanical damage, cajeput forms dense thickets dewoid
of wildlife. It alsc sprouts from the root system of a fallen or
cut tree trunk. Local naturalists claim that alligators move when
©ajeput invades the vicinity of a gator hole. Cases of human res-
piratory problems have been attributed to the species when planted
within an urban area. Highly resistant to flood and fire, cajeput
readily invades cypress domes and tree islands, often taking on the
dome-shape of the former. At present, no economical control exists
for eajeput, making it nearly impossible to eradicate once established.

Brazilian pepper, also called Florida holly is a shade-tolerant
species that easily invades native understories. Wintering robins,
rapldly attracted to the plants red frult, spread undigested seed
throughout the countryside, A vigorous grower, Brazilian pepper,
easily survives fire and cold damage by sprouting from its roots.
Given time, the species can entangle and dominate hammock understory,
out-competing native materials valuable to desirable wildlife species.

Populations of exotic plants appear on the increase within
Dade County. Increased drainage, wildfire, and careless clearing of
lands, provide additional habitat and further encouragement for popu-
lation explosions of these plants,

Hative plant materials are an integral part of the cyclic
process of the local ecosystem, supporting and supported by water,
wildlife, and scils. Exotic plants interrupt the cycles, creating
dead-end biological communities that take much and returnm little,
Encouraged by anthropogenic change, these plants are yet another
factor compounding the biological degradation of South Florida,
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NATURAL SYSTEMS

Despite his present position of dominance on earth, man is still
dependent upon other living organisms for his sustenance, Isolated within
the urban areas and segregated from nature some people lose this realiza-
tion. It is very important that people are aware that their life support
system is dependent upon the biosphere of the earth. As all other animals,
man is dependent upon the ecological interrelationships within the bio-
sphere--that thin layer of the earth's surface in which land, air, and
water intermingle, and life exists,

People must seek to understand that they constirute a blotic factor,
affecting and affected by the plant and animal communities around them.
Only through the understanding of natural processes may people intelligently
manage the environment and be a long term recipient of its wealth.

Living organisms do not exist independently of ome another. Every
plant and animal is a member of a living commmity and every member is
supported by, and lends support to, the other members of that community.
The lome pine tree on the coastal ridge is alone only in being separated
from the other pines. Below it, on the ground or in the soil, are a
variety of organisms without whose presence the pine could not continue
to grow, Similarly, the pine provides a source of nutrients and energy
upon which other organisms depend. A foreast of pines should not be con=
sidered solely for its aesthetic appeal, but alse for its value as an
interacting complex of vegetation and animal life, Such a complex is
referred to as a biotic community. If the definition of the complex is
expanded to also include non-living rescurces, such as water, soil, sun-
light, and atmosphere, the unit being considered can be referred to as
an ecosystem.

Concepts of Ecosystems

Basic to comprehending the relationship of man to an ecosystem 1s
a thorough understanding of cencepts that govern the function and processes
of an ecosystem. In this age of envirommental crises, it 1s possible to
trace current problems back to a disregard for the basic precepts under
which ecosystems operate, The previous paragraphs have alluded to an
interdependence of the various elements comprising an ecosystem. Several
concepts and principles of ecosystems will be discussed to provide the
necessary background information to understand the interdependence of the
various resource elements. Those concepts to be discussed initially are
interrelatedness, complexity and stabilicy, resilience, and carrying

capaclty.
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Interrelatedness

An inescapable characteristic of ecosystems is the interrelatedness
of the various parts. The use of one resource affects all the others,
The lowering of water levels in a sawgrass marsh exposes the organic
s0ils to the air and leads to destruction of the soils through oxidation.
The reduction of organic soils will cause subsequent invasion by other
vagetative species more adapted to the new soil conditions, and will
greatly reduce the natural filtration that surface waters will receive
as they percolate into the aquifer, The absence of standing water des-
troys the value such waters once held as a feeding habitat for wading
birds. These birds forced to compete for food in other areas often over—
tax these limited resources of food.

In a similar wvein, the destruction of an insect population through
the use of insecticides can prevent the pollination of desirable plants,
pollute surface and ground-water supplies, and create health hazards for
man and beast, It is, therefore, imperative to recognize that all living
respurces are in balance with their physical enviromment, and changes
exertéd upon ecosystems must be evaluated for more than their face value,
Their interrelated parts and functions must be understood.

Egggle:it: and itnhilitz

Ecosystems are by nature complex., Climate and geology determine
the soils that occur within an ecosystem. Soils and climate likewise
determine the types of vegetation, Vegetation, through a feedback fune-
tion, can alter soils and micro-climate in a given area and pave the way
for new forms of vegetation., In response to all these factors, the habi-
tabilicy of an area for wildlife is controlled; with wildlife exerting
some control over vegetation through feeding.

Between all plant and animal species there is competition for
growing space and energy, predationof one species upon another, parasitic
relationships and mutually supporting relationships. These act as checks
and balances to regulate the numbers and quality of each specles and pre=
vent a single specles from increasing or decreasing greatly. An ecosystem

working under these relationships, with no external change, can be referred
to as stable,

Resilience

Although the sensitivity of ecosvstems does VALY, 2coSystems are
not necessarily delicately balanced in a strict sense of the word. Change
is a common characteristic of ecosystems. Through time, acosystems hawve
been subjected to numerous traumas: storms, fire, flood, freeze or geo—
physical upheaval. Some ecosystems have adapted and survived, others have
succumbed and disappeared, but always destruction has been followed by
the replacement with ancother biological community and ecosystem more
adapted to the altered conditions,
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The ecosystems that have survived are those that have exhibited
the ability te adjust and adapt to change., This abilicy of ecosystems
is defined as resilience, and includes the ability to adjust to sudden
shocks or accumulative incremental changes, However, any ecosystem is
limited in its ability to adjust. The "dust bowl" phenomenon of the
1930's in the western United States is an example of a natural ecosystem
{prairie) succumbing to the cumulative effects of incremental change
{agriculture). The resilience of the system was exceeded and dramatic
umexpected signals of change occurred.

Of considerable consequence to planning is the resilience factor
in ecosystems. Planning operates under the philosophy that incremental
change will soon indicate the effect of intervening actions. At that
point the cost-benefit ratio of the action can be evaluated, and new
policies and actions developed to rectify any problem areas., However,
when taspering with ecosystems, actions do not produce immediate signals
of change and a series of actions may occur before their effects can be
detected, let alone evaluated, Due to this time lag the resilience of
an ecosystem can be overburdened and severe environment degradation can
occur long before remedial actions are instituted.

EurEIing ﬂngacitz

Within every ecosystem there are limited amounts of food, shelter,
water and growing space, Every organism has a specific set of minimm
requirements for its own growth and reproductive capacities, Organisms
compete with organisms for a sufficlent supply of necessary resources,
When numbers of organisms are low and the necessities of life are abun-
dant, competition is insignificant and growth rapid. However, as numbers
increase, the supply of food, shelter, water, and space for each indivi-
dual decreases and the competition intensifies, Various density dependent
factors act to reduce the total number of organisms as demand outstrips
supply. The final number of organisms to which an ecosystem can provide
the necessities for individual well-being is termed the carrying capacity
of that ecocsystem,

N " g Sy San San S S S S e

Processes of Ecosystems

The relationships within an ecological system are never static,
Life and death, growth and decline, change and replacement, go on contin-
wously, Energy pours downm from the sum, sunlight is captured by green
plants, and energy is transformed, used, and stored, Chemicals and
elements in the soil flow through complex pathways, from soll, to plants,
to animals and back to the soll. Water also follows an intricate cycle
through the ecosystem, starting from and returning to the atmoaphere.

Energy Flow

An ecosystem is drivem by an inflow of energy provided by sunlight.
Green plants capture the energy quanta with their leaves, and through the
process of photosynthesis, convert carbom dioxide from the air, and water
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from the soll, into glucose, Later, combining glucose with simple
chemical compounds obtained from the soil, plants build more complex
carbohydrates and proteins required by the animal world, Herbivores,
carnivores, parasites, decay bacteria, fungi, and other organisms

depend directly or indirectly upon plants to maintain their own living
processes,

The amount of energy available in sunlight is large in relation
to that which is captured and used by a biotic community. Omly a small
percentage of the sunlight striking plant leaves is retained in chemical
compounds, the remainder being radiated as heat or reflected from leaves.
Despite their ineffieciency, plants are the only effective converters of
sunlight energy into forms useful to animals and man, and presently are
the enly means of storing emergy in large quantities.

Eetween each energy transfer, some energy is lest. This is in
response to a basic natural law, the "Second Law of Thermodynamics".
It states that during any energy transfer from one form to another,
some energy escapes the system, usually as heat, No transfer is 100
percent efficient. To compensate for this inefficiency, the number of
green plants must be larger than the herbivores that feed upon them, and
likewise the numbersof herbivores must exceed those of carniveres., Much
of the energy stored in plant carbohydrates and proteins is not converted
to an equal quantity of animal tissue, As chemical conwversions ocecur
during digestion and animal metabolism, energy is lost,

Because of these energy relationships, it is possible to portray
the distribution of living organisms in an ecosystem in terms of a biotie
pyramid, as shown in Figure 22, The broad base corresponds to the ErEen
plants, which have a high calorie value and the largest total mass of the
organisms. The second layer represents the herbivores, and the third
layer the carnivores. The diminishing size of each level of the pyramid
corresponds to decreasing amount of stored energy and total masses of
organisms,

The pathways over which energy flows through a biotic community
are called food chains. A simple food chain is also illustrated by Figure
21, Grass captures energy from the sun and stores it in seeds, buds, and
roots. These are consumed by rabbits, and energy not lost in digestion or

metabolism is stored in animal tissues. Rabbits are then fed upon by hawks,

and energy is transferred with some loss, into hawk tissue. The food chain
ends, for no predators feed upon hawks. However, the hawk may Support a
variety of parasities, and upon its death will provide food for ALUMe Fou 8
organisms of decay. The rabbit population will simultanecusly be fed upon

by panthers, and the grassland by other herbivores. Thus, food chains become

interlaced into complicated food webs, and pathways of energy become diffi-
cult to trace.

Mineral Fathways

Ecosystems must not only have a source of energy, but a source of
chemical bullding blocks from which organisms can be constructed. Biotic
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pyramids rest on a chemical base whose source is the surface or subsurface
rock and the atmosphere.,

Rocks supply minerals to the soil slowly. Weathering, the action
of cold, heat, wind and precipitation, gradually crack bedrock shattering
it into small pleces. The process is accelerated through the action of
living organisms. Flant roots for instance penetrate into cracks between
rocks, widen them until they split, and the rock is fragmented. Acids
formed by water and decaying plant materials speed the process of rock
disintegration and release elements for soil formation.

Mineral pathways tend to be circular. Soil minerals enter green
plants via the root system to be stored in roots, stems, leaves, or fruits.
Here they may be eaten by animals and stored for a time in their tissues.
When the plant or animal dies, the minerals are released back to the soil,
Thus a molecule of nitrate or phosphate moves from soil to plant to animal,
back to soll where the cycle begins again, These chemicals are in constant
motion and at any one point in time a great deal of the soils fertility
and nutrient value may be tied up in plant or animal tissues. In some
tropical forests the solls, if considered alone, are quite sterile. HNut-
rients are captured in vegetation and animal life and are returned only
briefly to the soil by the action of decay organisms. Once the forest
is destroyed and the nutrients are removed; the soils are seldom able to
support agriculture for very long without substantial applications of
fertilizer. Without the constant cycling and storage of minerals within®
the natural community, existing soil nutrients are quickly leached
deep into the ground by rain or transported away from the ecosystem, as
in the removal of crops,

The Hydrologic Cycle

The cycle of water through an ecosystem is different than that of
other minerals. Originating in the oceans and evaporating into the atmos-
phere and falling as precipitation, it may fall upon plants or soil and be
evaporated directly back to the atmosphere. Some of the precipitation may
remain in the soil and leave the ecosystem via springs, surface waterways
or subsurface drainage. The remainder of the water is taken up by roots,
transported through the plants, to join in chemical bonds forming plant
tissue. It may also continue to flow up to the leaves and be lost to the
atmosphere through the process of transpiration, Water retained Im the
plants may be utilized by animals consuming the plant material. Eventually
all the water tied up in plant or animal tissue is returned to the soil and
continues its travels to the atmosphere, or the flow of streams to the
ocean, to eventually be evaporated back to the atmosphere., This comp lex
cycle of water from the oceans through the atmosphere, soils, vegetation,
animals, streams, ocean, and back to the atmosphere is termed the hydrologic
evele (see Figure 14),

Ecosystems are characterized by complexity, stability, and the
degrees to which they can abserb change. In a pristine state, organisms
control and are controlled by other organisms and processes functioning
within the ecosystem, They are limited in numbers,; distribution and the
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quality of their individual existence. There is a constant flow of energy,
chemicals, and water through a stable ecosystem, and so it continues with
inputs balancing losses.

Functioning of the Everglades Ecosystem

Previous paragraphs have discussed the concepts and process of
gcosystems, South Florida has developed several unique ecosystems based
principally on the natural resource water. Within the Everglades basin
existing in Dade County three ecosystems stand out: the extensive saw-
grass marsh characteristic of the Shark River Slough, the small cypress
swamp and prairie in the northwest, and the saline mangrove crescent and
prairie to the southeast. A fourth ecosystem existed on the Atlantic
Coastal Ridge composed of the Florida slash pine-palmetto asscciation,
however, only relics of this system remain today.

Southern Florida, from Lake Okeechobee to Florida Bay and the Gulf
of Mexico to the Atlantic Ocean, is one of nature's greatest masterplaces.
Here a massive swamp has been created between east and west coastal ridges
plugged by a forest of mangroves at its southern tip and filled with water
several feet deep during the rainy season. The swamp supports a lush veg-
etation which deposits a rich organic soil that in turn provides nutrients
for a fantastic population of animals, While hurricanes and occasional
freezes disrupt the supporting vegetation, and droughts and subsequent
lightning fires leave scars, they have had lictle effect on the wide expanse
of swampland. In the past the natural balance has possessed a resilience
that permitted recovery (see Figure 23),

The reproduction, growth, and survival of all Everglades life forms
are intricately tied to the pulsating rhythm set by alternating wet and dry
seasons. Heavy troplical rains during the summer and fall cause water to
rige out of the shallow scattered depressions--lakes, rivers, ponds, and
sloughs-=-in which it has been contained during the winter and early spring
droughts. Lt spreads over the southern Everglades in the form of a broad
marsh or lake which historically reached a maximum of 7 or 8 feet above
ground level during susmer flood.

The regenerative process blooms with the rising spread of nutrient
laden water and the warm summer sun., FPlant germination and animal repro-
ductionm flourish. Many agquatic organisms--insects, crayfish, killifish,
reptiles, snails, shrimp, garfish, etc.--engage in considerable reproduction.
As the water elevation increases and the marsh extends laterally, the pro-
geny spread throughout the Everglades basin, supporting wildlife higher
up on the food chain,

When the rains let up, usually in late October, the water begins
to recede into the deeper ponds and sloughs, thereby concentrating the
summer's production of small organisms and making them available in
essential concentrations to the larger predators during the drought
Sea50n.
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These ponds in many cases have been created by crayfish or alli-
gators. They dig their own watery holes which come to be occupied by a
great variety of refugees attempting to escape drought conditions else-
where. These "gator holes"” turn into microcosms of the Everglades eco-
system. Turtles lay their eggs, wading birds come to feed. HMany of the
plants and organisms die or are eaten by other predators. With the
recccurrence of rains in early summer the cyelic reproduction and distrib-
wution of life begins again,

Careful study of the estuarine area indicates that this interphase
of fresh and salt water is essential to the enviromment of numerous fish
that require the proper salinity gradients to feed or reproduce. Although
it is an extremely difficult enviromment in which to survive due te the
rapidly changing conditions, fish move back and forth from fresh to
estuarine water staying where the salt water gradient meets thelr specific
environmental needs, The interference with the normal sheetflow of fresh
water from the interior has already resulted in periods of super salinity
in some estuarine areas due to the loss of freshwater sheetflow. Salinity
of 70 parts per thousand, twice that of seawater, are already encountered
in Florida Bay. Although such can occur naturally, these salinities are
lethal to the eggs and young of menhaden, the black mullet, the spotted
sea trout, snook, tarpon, blue crabs, stone crabs, oysters, and pink shrimp.
Collectively these arve worth millions of dollars each year commercially
to Florida, and are one of the major drawing cards of the local tourist
industry.

Hatural freshwater bodies within the Everglades ecosystem contain
microcrganisms which in the presence of oxygen break down organic animal
wastes into inorganic substances. Aquatic plants, through photosynthesis,
convert these inorganic substances back into organie materials. These
become tied up within the plants, and are recycled back to the animal
1life of the system. As long as inputs balance losses,the system remains
stable, and life flourishes,

Runoff containing sewage, fertilizers, pesticides, and industrial
wastes, provide the recelving waters with additional sources of organic
and inorganic substances. Due to the resilience of the water body, a
certain percentage of these can be assimilated. The system breaks down
when excessive quantities of nitrates and phosphates are discharged, and
the ability of the plants to assimilate these back to organic material,
is exceeded. Such over-enrichment of the water-body, encourages a tremen=
dous growth of algae which shade out more valuable plants, deplete oxygen,
develop noxious odors, and in extreme cases cause the death of fish. Expen-
sive procedures are then required to purify the water, remove algal growths,
and restock the depleted wildlife., These costs stemming from environmental
degradation are felt in one form or another by every citizen of Dade County.

The problems evolving from environmental degradation are not limited
to the water-related components of the Everglades ecosystem. Improper use
and destruction of terrestrial aspects generate equally complicated circum-
stances and costs. Ome only has to look at the destruction which has
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occurred to the beaches, estuarine areas, hammocks and pinelands to see
the alterations which have occurred.

The envirommental problems experienced today are based upon our
previous disrespect for nature and the inviolability of the land. Hatural
processes perform considerable degrees of work for man, and the lack of
recognition of this fact eventually leads to costs that must be paid
by the vialators.

The character of the south Florida ecosystem has changed drastically
in this century. Early white settlers, seeking their fortunes, saw the
area for the wealth that could be made quickly from use of the land.
Delicate organic soils were drained and farmed, until their fertility was
destroyed or the soils themselves disappeared through oxidation., Rivers
were channelized to speed the drainage of marshlands to prevent the natural
annual occurance of floods, Animals were slaughtered, birds for their
plummage, alligators and crocodiles for their hides, mammals for their furs
and meat, and predators for the sake of killing. Beaches and dunes gave
way to resort areas and estuaries for residential developments. Those
resources that had an immediate value were destroyed and even those that
did not suffered equally due to their interrelations.

What future will the ecosystem within Dade County have? This is no
longer a question for bird watchers or wilderness enthuslasts. The limits
of our ecosystem and the stresses being placed upon it are involving all
people and all interests, in shared problems and common goals. To insure that
Dade County has a livable future, it is necessary to adopt land use concepts
and land evaluations different than those under which the area was settled.
A respect for the natural features of the area and a determination to live
in harmony with them must be paramount. Features which are valued for
their material function and the support they provide to urban populations
must be conserved or wisely used. This can only be realized through
proper land use controls and regulations or incentives,
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METHODOLOGY

The design and selection of the methodology for this study had to be
made relative to south Florida's wunique environmental situation, The
organization of the study process, from the initial direction provided
by the Citizens Task Force to the development of envirommental criteria,
is delineated in the schematic shown on Figure 24,

Concurrent with the development of the proposed environmental protec-
tion policies by the Citizens Task Force, technical assistance was obtained
from a Technical Coordinating Committee which consisted of individuals
represanting federal, state, and local agencies and organizations having
environmental and technical expertise. The following list indicates
those agencies and orpanizations that participated in the development
of the Environmental Protection Guide as members of the Technical Coordi-
nating Committee:

=Central and Southern Florida Flood Control District
=lade County Cooperative Extension Department=——Agricultural Divisionm
=Dade County Park and Recreation Department
=Dade County Pollution Control Department
=Dade County Public Works Department
=Florida International Univeraity-—Joint Centar fér
Urban and Eanvironmental Problems
=Greater Miami Chamber of Commerce—Environmental CQuality
Action Committee
=Izaak Walton League=—Mangrove Chapter
=Migmi-Dade Water and Sewer Authority
=South Florida Reglonal Plamning Councll
=5tate of Florida--Division of Forestry
=Tropical BioIndustries, Imc.
=United State Department of Interior
South Florida Ecologlcal Study
National Park Service--Everglades National Park and
Biscayne National Monument
=lnited States Geologlcal Survey
=Universicy of Miami
Center for Urban Studiss

The technical nature of the Envirommental Protsctiom Guide demsnded
asslstance from hydrologists, biologists, soll sclentists, enginears,
and planners. Thus pertinent and necessary technical information on
hydrology, soils, vegetation, land use, alr and water quality, and in
other areas of envirconmental concern was provided by the Technical Coordi=
nating Committee.

The combination of input from the Citizens Task Force, staff, and

Technical Coordinating Cormittee provided the basic information and data
necessary for the determination of the environmental resource parameters
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to be studied and analyzed. This determination is a reflection of the
attitudes of the public towards protection of the Dade County environment,
the magnitude and complexity of major local environmental problems, the
character of the existing enviromment and the availability and form of
existing data. The combination of the above factors provided the basis

for determining the resource parameters for the study which are: eclimate,
water, geology, soils, vegefation, and wildlife. The detailed information
embodied in the identified six resource parameters formed the basic input
for a map overlay process for use in this study. The map overlay process
closely follows the process developed by Lan McHarg in his book Design

With Hature. The map overlay process used in this study was developed in
the following manner. The six natural resource parameters listed previously
were grouped into three major study components: Hydrology, Geology, and
Biology. The information pertinment to each study component was then dis-
played on three individual transparent overlay maps entitled Hydrology, :
Geology, and Biology Composite Maps. The purpose of these overlay maps i
was to permit an interpretation of the sum of the factors depicted on
each individual composite map by superimposing the transparent maps upon
one another to arrive at a summary or final Composite Map. The final
Composite Map, therefore, reflects the environmental sensitivity or the |
development sultability of various geographic areas. The logical combin-
ation of areas with similar suitabilities and/or constraints resulted in
the formation of an Environmental Protection Zone Map which reflected
generally the input from the Composite Map Overlays.

Analvsis of Major Study Components

Prior to a detalled description of the methodology certain environ-
mental assumptions must be made, The environment represents one of the most
complex systems known to man for it truly represents the complete set of
resources, physical and geologpical, that exist on earth, as well as the
infinite interactions that occur ameng this set of resources. Thus, an
environmental evaluation system to be practical and effective, must
greatly simplify the environment inte a relatively small number of com—
penents and indicators that can be used to determine, for example, whether
of not a proposed project will have a significant impact on the environ=
ment., Those three major study components considered to be vital to this
project and based on the rescurce components previously identified are:
hydrelegy, geolopy, and biolopy. All resource parameters to be described
herein including water quality, seil and drainage characteristics, and
wildlife habitats are all inherent in the analysis of these three compo—
nents. The following descriptions discuss the resource parameters withim
each component and provide some ratienale for the inelusion of each para-

mEEETs

It must be emphasized that each component (hydrology, geology, biol-
ogy) discussed inirially is analyzed independently and therafore reflects
only those constraints which are dictated by the resource paramefers
directly related to that component, For example, a specific area delin-
aated on the Geolopy Composite !lap may appear to have no constraints to
development. Howewver, when the hydrolosic and biologic components of
that area are considered in the composite overlay process warious develop=
ment constralnts may become evident.
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Under the headinps of the three followinp astudy components=—-
Hydrelogie, Ceclopic, and Biolaric-=there will be a discussion of the
resource parameters. Following the explanation of the resource parameters
will be a description of the delineated subzones of varying environmental
sensitivity within each study component,

Hydrologie Conastraints. Those resource parameters which took
precedence over others within this study component include but may not
be limited to the following: aquifer recharge, freshwater sheetflow,
hurricane tidal inundatien, flood protection, fill requirements and the
related flood eriteria, and drainage patterns. Each of these parameters
vary in importance as they apply to the Hydrologic Constraints Map (Figure
25). For analytical purposes five zones: minor, slight, moderate, (hur-
ricane tidal zone), severe and very severe were delineated and given a
numérical ranking from one to five respectively, Those areas with minor
hydrologic constraints were rated H,, A similar procedure was used for
those areas on the Geologic and Ein}ugin Constraints Mapa: the use of this
ranking procedure aided in the identification of zones of varying charac—
ter on the Environmental Protection Zone Map. Therefore, the zonas poten=
tially range from H G)B, to H5G4Bs5, with Hydrology, Geology, and Biology
components having fivt. three and five categories respectively,

Basically, the Hydrologic Constraints cate ries ma
as follows. The Hy or Minor Hydrologic Eanltraingz cata:pirb;;:hE::czzﬁfztd
straints to development. Where flood driteria are met (as established
by the Dade County Public Works Department--Water Control Division or by
the Central and Southern Florida Flood Contrel District) through f111
requirements, protection from a ten year to a twenty-five year storm is
provided (see Figure 26), Fill required within this category ranges
generally from zero to two feet with the greater depths of fill needed
either in the old transverse glades or where organic soils exist. Greater
amoynts of fill may be required in the extreme northwest and southeast
portions of the Hy area. The western boundary of the H category is
genarally the line within which the Flood Control nlatrict can provide
flood protection for a ten to twenty=five wvear storm, It must be recog=
nized that the ability of these canals to drain freshwater to tide is a
function of a number of factors including the level of tidal waters,
Thus in the case of a hurricane vhen a rise in the tide prevents poaltive
drainage through the Flood Control Distriect canal gvatem the 10 to 25
year flood protection will be nomexistent. Although the moderate hurri-
cane (sustained winds of 125 mph) does not pose a serious tidal flood
threat (see Figure 17) hurricanes of a more severe nature could potentially
flood extensive portions of the H1 category (see Figure 28).

The second Hydrologic Constraints category is the H, or slight con-
straints category. This area is outside that area offered Eﬂ to 15 year
flood protection by the Flood Control District but is east of Levae J1-N,
thus providing the area with at least minimal flood protection when flood
eriteria are met, This area generally requires between zero and two feet
of fill and is not subject to inundation from hurrieane tidal flooding.
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The H4 category is the Hurricane Tidal Zone which is categorized as
moderate but actually ranges from slight to severe hydrologlc constraints
due to the varying degree of flood potential. The inland flood protection
is generally for the 10 year storm with the fill requirements ranging from
three to five feet. Tha hurricane flood with a moderate hurricane (sus-
tained winds of 125 mph) may result in a tidal surge of ten feet,! The
delineation of this area was based on comparisons of existing fill require=
ments te projections of potential tidal flooding associated with the land-
fall of a moderate hurricane, This area is felt to be most deficient in
amounts of fill required, comsidering the extreme nature and devastating
potential of a hurricane tidal surge. The western boundary of this zone
is the probable western extent of severe tidal flooding associated with
hurricanes with a 14 year return period.

Moreover, the adequacy of Dadea County's flood criteria within the
Hurricane protection Zone depends om the direction, intensity, and the
wetness of a given hurricane. Although it is based on the same intensity
storm as is the Building code, the delipeated hurricane tidal zone is a
conservative effort at hurricane flood protection. An analysis of the
Federal Flood Insurance Survey indicates the inadequacy of flood protection
criteria not only for this zone but for the county as a whole (Figure 29),
Maps prepared as part of the Federal Flood Imsurance Survey designate base
flood elevations or those elevations to which the first floor levels of
structures must be constructed in order to be protected from 100 year
floods., Within areas of special flood hazards the base elevations may
be met through filling. Within areas of special flood hazards with
velocity, structures must be constructed on adequately anchored piles
or columns, have no basement, and leave the space below the first floor
free of obstructions so that the 151';1::: of abnormally high storm tides
or wind-driven water is minimized.® Compliance with the Faderal Flood
Insurance Frogram 1s a positive step in avoiding a potentlially disastrous
situvation, However, the designated Hurricane Tidal Zone must be regarded
as & vulonerable area on wvhich standing water could remain for lomg periods
of time after a storm,

Maintenance of sheetflow is only a minor comsideration in the Hq zome,
The zone must, however, be considered important from an aquifer maintenance
standpoint; that i1s, the salt intrusion line of the aquifer borders the
eastern sector of this zone and the maintenance of this line at an eastern-
most point is crucial to the water quality within the aguifer.

The H; or Severe Hydrologic Comstralnt category is one with primary
emphasis being put on aquifer recharge, water quality, and flood protection
or the lack thereof. Neither the Flood Control Distriet nor the County
provides minimm flood protection within these zones. Thus, where f111
requirements are met with up to five feet of fill there is no assurance
that flooding will not occur.

Sheetflow is not a major consideration in all H, areas although during
the wet season there is some overland flow from H, areas into the Natiomal
Park and into the Taylor Slough Basin north of the Park. Also, there is
some sheetflow to the marshes in the Southern Coastal Province (Bee figure
30).



Note: Fill requirements in areas

designated V and F will be sig-
nificantly affected by conformance
with Federal Fiood Insurance Program
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The primary resource parameter to be considered in the H, categories
is recharge of the Biscayne Aquifer for the maintenance of groundwater
gradients. The geologic character of the area within this category north
of the Tamiami Trail makes it particularly ideal for racharge, The areas
west of L-31 are vital to the National Park; and the areas in southeastemn
and southern Dade County must be effectively controlled to maintain
stability of the salt barrier line and estuarine salinity gradients.

The category of yvery Severe Hydrologic Constraints or the Hg category
is ons whare water plays a significant role in the maintenance of natural
ecosystems and also where the threat of life and property is most severe
from tidal flooding. The primary comsideration in dealing with the He
areas ls the maintenance of she#tflow in these areas and thus the preven—
tion of changes in the depth, duratiom, patterns of overland flow, or
seasonality of the water levels as they support wital and sensitive
acosyatems (see Figure 30), Maintenance of a high water table in Conser-
vation Area #3 is importamt to the water supply of Dade County. Most
importantly, flow from the Comservation Area #3, and particularly across
Shark BRiver Slough, feeds invaluable wildlife habitats of the Natiomal
Park. The Hg area in southwest Dade County east of the park reflects
the importance of the prolific Taylor Slough with its biologically rich
resources. Finally, the sheetflow across the S8outhern coastal region of
Dade County is invaluable as it relates to the functioning of the pro=
ductive estuaries in Florida Bay, Card Soumd, and southern Biscayne Bay.

The characteristics of the H, through H. categories serve as those
hydrologic constraints applicable to the delinBated areas om the Hydrologic
Constraints Map and shall provide the basic water resources input to the
overall environmental conmstraints analysis.

Geoclogic Constraints. The two major resource parameters used to
dictate the geologlc constraints to development in Dade County include
topography and soils. The topographic relief factor has been reflected
to the extent necessary within the Hydrologic Constraints section partic-
ularly as it relates to the water table level and the functioning of
corveyance canals.

However, the solls which characterize Dade County are important
from several viewpoints in comsidaring the appropriate use of land in
harmony with the natural environment, As with the sectiom on Hydrologic
Constraints it must be remeémbered that the soils analysis is independent
of other factors and while no environmental or development constraints
may appear within a specific geologic category the overlay process may
result in bilologic or hydrologic factors dictating the development
implications for a given area.

Initially, eight different soil associations and several miscel-
laneous solls were analyzed in the determination of geclogic comstraints.
Although the initial analysis within this section delineated the four
basic soll types--sands, rockland, marls, and shallow and deep phase
organics--through the analysis of various physical and chemical properties
of the various soils it was determined that appropriate groupimng into
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thres constraints groups would be manageable and would not detract from
tha study's credibilicy, Therefore, the sands, rockdales and rockland
solls were grouped under the G, or Minor Geologlc Constraints category
(e Figure 31 The marl mlL composed the G or Moderate Geologilc
constraints category and the deep and shallow phase erganics formed the
G3 or severe G:ologlc Constraints category. The parameters for deter-
mining the comstraints characteristic of these soils include percolation
rates, bearing capacity, shrink swell potential, and depth of organic
material.

Those soils within the G, category,which are located primarily
on the coastal pine ridge, are generally well drained. Most sands have
a high percolation rate (the downward movement of water through soil)
generally exceeding one inch per thirty minutes, The rock solls are
moderately well drained with percolation rates ranging froem 30 te &0
minutas par inch. Both the sands and rock soils have high bearing
capacities and low shrink swell potentials, thus presenting no limita-
tions to development. The G) categorles are to some extent generalized
and therefore pockets of marl er organic soils may exist within these
zones which should be treated as would any generalized zone of marls or
organics,

The Gy or Moderate Geologic Comstraints category is characterized
by marl soils, with the marls in some cases overlying peat. The marls
are generally not well drained and have moderately slow percolation rates,
ranging from 60 to 90 minutes per inch. The shrink swell potential of
these soils is low to moderate and the beardng capacity the same. The
significance of these soils as they relate to development 1s the problem
of localized flooding and the disposal of generally poor quality surface
runoff which has been the suspected cause of water quality problems in
many canals and inland water bodies. These soils are located in the
southern coastal regions of Dade County and within the transverse glades.

The G5 or Severe Geologic Comstraints category is characterized
primarily by organic soils. An indepth analysis of the character and
importance of these soils is available in the Environmental Setting Chapter
of this study, Basically the organic scils present many obstacles to
development due to their natural wetness, high shrink swell potential and
their low bearing capacity. The present South Florida Building Code does
not permit construction over these peat or muck soils and the destruction
or removal of these solls can result in a series of water quality problems
discussed elsewhere in this study., The organic solls are located primarily
in the northwest sections of Dade County in the Everglades Waterway and
in the coastal mangrove regions.

Biulngl: Consfraints. The Biologlc Constraints Composite is
characterized by five environmental sensitivity categories which reflect
the viability, value, and sensitivity of wvarious biological commmities,
These properties indicate the biological comstraints which range from
minimal to very severe (see Figure 32). 1In addition to terrestrial
vegetative communities consideration is also given to the aquatic com=-

munities within Biscayne Bay and Card Souhkd. Although the Biscayne Bay
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information will not form part of the five biological comstraint categories,
the information is used to determine the criteria necessary for Bay pro=-
tection,

The establishment and the ranking of the five bilologic constraints
categories were based primarily om the following considerations: wildlife
activity or habitat values characteristic of the various vegetative com—
munities or associations; the viability or existing condition of the given
community; and the uniqueness of natural features,

Host important in assigning values to the given biological communi-
ties was the productivity of the given commumity in relation to the total
ecological system. Therefore, areas which are integrally tied to the
functioning of other highly productive areas or where synergistic relation-
ships between the native vegetation, wildlife, and soils exist, high
habitat values were registered. Values were also ascribed based on the
uniqueness of a given area from an aesthetic standpoint, Finally, the
viability of a given vegetative assoclation or the contiguousness of an
area as it related to the functioning of the surrounding environment was
an important factor in ranking areas of biologic value, Thesa factors
are discussed in greater depth in the Environmental Setting Chapter under
Vegetation and Wildlife and their relevance and applicability has been
established.

The first category under Biologic Constraints encompasses those
areas of minimal vegetative and wildlife value and has been assigned a
By habitat walue, These areas are urban and suburban landscape where
most native vegetation has been removed. Within this category are pockets
of high value biclogic areas. Such unique areas within the minimal value
zone==due to their scarcity and isolated nature--will be dealt with
through regulations specific to their situation. The scarified nature
of the rest of the urban landscape dictates that no special attention
be given to these areas,

Those areas of Minor Biologic Constraints (Ba) include, almost
exclusively, agricultural land, The native vegetation has been removed
and row crops predominate. The major concern in these areas is the
preservation of the present agricultural character. However, these are,
within this zone, several hammock forests and stands of Dade County Pine
which should be carefully regulated due to their scarétty and ecological
function. With the protection of the hammocks and pineland and the tcon-
tinuation of agricultural usage in some of these areas effective buffer
zones can be maintained between urban development and functioning natural
ecosystems.

The Moderate Bilologle Sensitivity category (B,) generally delineates
somawhat natural areas where the vegetation is neither predominantly row
crop agriculture nor urban ground cover, but where wvarious anthropogenic
changes have occurred. These areas have often been drained and, accom-
panying the lowering of the water table, have been subject to burning and
scarification. Most of the areas were formerly wet prairies or marshes;
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though a high water table still characterizes some of the areas, inundation
of the land is not prolonged. These areas are occasionally heavily invaded
by exotic plants,primarily shinus, melaleuca, and casuarina,which out-compate
the native vegetation. The drainage and organic soils oxidation also affected
the vegetative character of these areas.

The Redlands, due to their unique character of assoclated tropical
grovelands and pinelands, 1s considered an area of Moderate Biologle
Constraints {Bi). Though some of this area is in row crops special atten-
tion must be given to the overall character of the area in order to con-
serve it as an identifiable, unique commumity im Dade County.

The areas with a By notation have severe comstraints to development.
These areas delineated on Figure 31 are areas slightly to moderately
impacted by man, The category includes such diverse areas as wet prairies
and marshes, select pinelands and hammocks. The region within this, category
southwest of L=-31N is the northarn part of the Taylor Slough Basin and
is still a viable prairie although some invasion of axotic plants has
occurred, The marshes in southeastern Dade County are presently charac-
terized by high value native vegatation, Further draining of these lands
or lowering of the water table could encourage undesirable plant succession,

The pinelands and hammocks within this category, although slightly
impacted, still function similarly to their natural state. These areas
are not large contiguous areas but rather small pockets of valuable vegeta-
tion. A major factor in assigning this wvalue to many areas was uniqueness
or malntenance of the ecotones.

The wvery high value category of Biologic Constraints (Bs) which
includes Everglades National Park and Conservation Area #3, is characterized
by mangroves, inland sloughs, tree islands, cypress forests, and coastal
prairies;, all in a state approximating natural conditioms. The overall
system is, however, a managed one particularly from the hydrologic stand-
point; it, therefore, cannot be considered a system which will function
adaquately without the appropriate regulatory measures,

Also important in the establishment of the areas of Severe Biologic
Constraints is the high value wildlife habitat of these mones, Figure 33,
High Value Habitats, depicts the general areas which are important habitats
for the alligator, crocodile, wading birds, and other migratory birds.

These areas all support the wildlife populations of Everglades Mational
Park and Consarvation Area #3 and are necessary extensioms of the residen-
tial territorial requirements demanded by many species of wildlife, The
interrelatedness of the blologic and hydrologic character of these areas
points to thelr value as viable habitats and the alteratiom of these factors
may be crucial in affecting wildlife populations.

Many biologlc factors related to the character of Biscayne Bay are
relevant to the determination of envirommental constraints on the land
area of Dade County. Since the treatment of Biscayne Bay within this
Bovironmental Protection Guide was not a part of the overlay process or
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methodology being discussed here the discussion and analysis pertinent

The

Zone Map for Dade Cowunty.

Each composite was
indicated previously each
numerical value from 1 to
very severs environmental

to Biscavne Bay is presented in the Environmental Zone Description Chapter,
palte Overlay Process
Having described each of the inputs into the Hydrologic, Geologic,

and Biologic Constraints Maps it is appropriate to explain how these
three Constraints Maps interrelate to produce the Environmental Protection

illustrated on a transparent overlay. As was
category within each composite was assigned a
3orlte ), indicating ranking from minor to
constraints as they relate to development.

When the three composite maps, Hydrologiec Constraints, Geologic Constraints,
and Biologic Comstraints, having five, three, and five categories respec-
tively, were overlaid the result was a final Environmental Constraints
Composite Map. Figure 34, Final Composite Insert, is a sample of that

map. Each of the potential 75 areas (5 x 3 x 5 = 75) has a designated
numerical value which may be interpreted based on the following chart.

Hyd rnlnli.l: Const :!iut g8

l= HMinor § = Severe
2= Slight 3= Very Severe
3= Moderate
Geologic Constraints
l= Minor 3 = Savare
2= Moderate
Blﬁluiic Constraints
l= Minimal 4 = Sayvars
2= Minor 3 = Very Severe
3= Moderate
Using the above numerical system orderad consistently with Hydrology

firast, Geology second, and Biology third the Final Composite Insert would
be interpreted as indicated by the following exampla:

#4331 Severe Hydrologlec Constriints
Severe Geologle Comstraints

Moderate Biologle Constralnts

Hot all of the 75 combinations that are arithmetically possible
will oceur in nature. One such impossibility would be Hl-G -Bg, the
numerical designation which would be assigned to a wall-dul'ne. ATEA,
with sandy or rocky soils, coinciding geographically with a viable fresh-
water marsh or mangrove commmity.

T T A T T TR T T TR T T T
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Once the Final Composite Map had been developed as an aggregate
of the three Environmental Constraints Maps the total character and
overall importance of each delineated area ol the map could easily be
understood. However, the task of attempting to assign environmental
criteria to sixty or seventy areas would have been far too cumbersome.
Therafore, areas with similar characteristics were grouped in order to
form elght Envirommental Protection Zones (see insert in back pocket).

A comparisen of the Final Composite Insert (Figure %) with the Environ-
mental Protection Zone Insert (Figure 35) illustrates the results of
combining the many areas into the larger Environmental Protection Zones.

Humerous considerations prevailed in the grouping of the many
individually numbered areas on Figure 34 to form the eight Environmental
Protection Zones. The major consideration was similarity of character
or function of the different areas. As indicated below, a significant
pattern exists with respect to the grouping of areas by their character
or as illustrated here by their numerical value. Following are the
numarical zones which form each of the eight major Environmental Protec-
tion Zones illustrated on the insert in the back pocket,

1. Developmeént Zone: 111, 112, 121, 122
2, Marginal Development
Zone: 122, 123, 131, 133

3. Hurricane Tidal Zome: 311, 312, 322, 323
4, Forest=Grove Compati-

bilicy Zone: 114, 124, 214
5. Agricultural Zona: 212, 214, 222, 224
6. Sub-Marginal Develop-
ment Zone: 423, 433
7+ Conservation Zone: &14, 423, 424, 433, 434
8. Preservation Zome: 214, 515, 524, 525, 535

The boundaries forming the specific numerical areas were based om
numercus factors., Such factors included vegetation lines, flood protectiom
lines, soil series or association lines, tepographic relief, hurricane
inundation, and man-made boundaries such as expressways, levees, or canals,
The man=made boundaries were often instrumental in changing the fumetion
or viability of certain areas; when such is the case a man-made barrier

may be a predominant factor in differentiating between two Environmental
Protection Zones,

Areas with strong similar functions such as aquifer recharge areas
fell into the same Envirommental Protection Zone, Often the various
physlographic features dictated that certain areas be categorized gimilarly,
A single overvhelming shared characteristic of several zones may have
determined the grouping., For example, the single hydrologic facter of
hurricane inundation prevalled over soll and vegetation factors in the
delineation of the Hurricane Tidal Zone. Likewise, the vegetative
character of the Forest-Grove Compatibility Zone was the predominant
factor in setting the boundaries of this rome.
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It is felt that the cosbination of factors that produced these
Environmental Protection Zones has provided a reasonable and accurate
reflection of environmental sensitivities of the various sectors of Dade
County and thus provides a general indication of the extent to which
each of these areas can withstand further alteration from their existing
state, The following chapter will describe each of the zones in terms
of character, function, and viability of the area, Emanating from this
diseussion will them bha the eriteria which shall indicate which acstivities
are appropriate in each Environmental Protection Zone,
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ZONE DESCRIPTIONS

FPrior to the development of criteria for the Environmental Protecs
tion Zones it is necessary to understamd the character of each zone.
This chapter describes, in detail, some of these most pertinent character-
istice, This is accomplished by describing the present environmental
character of the area; alterations of the area from its natural state;
the area's existing value; and exlsting or potential conflicting land uscs.

Freservatlon Zone

The Preservation Zone 1is the most envirommentally sensitive of the
zones delineated in this study. Although much of the zone 1s managed due
to extensive water control devices, the geologic and biologic nature of
the zone approximates natural conditions., Uses permitted within this
zone must be very limited and should in no way adversely affect the
viability of the functioning ecosystems, The Preservation Zone consists
of four subzones, each of which is described below.

Water Conservation Area #3 (F-1)

This preservation subzone occuples the extreme northwestern
scctlon of Dade County (see Figure 37), It is bordered on the west by
Collier and Monroe Counties  on the north by Broward County, on the east
by the Central and Southern Florida Flood Control District's Levees 33
and 30, and on the south by U.5, Highway &1 - Tamiami Trail - and
Everglades National Park, The approximate size of this subzone is 360
square miles, As delineated above, this Preservation Zone includes
the portions of the Big Cypress Swamp within Dade County. The 35 square
miles 1s presently within the boundary of the Big Cypress Swamp "Area of
Critical State Concern” and funds for its acquisition should socon be
appropriated.

The subzone is characterized generally as part of the "Everglades
Waterway''. Thus the area is primarily a slough or wet prairie with
sawgrass, sedges, tree islands, and bay and willow heads being the
principal vegetation identified there. The subzone Is relatively flat with
the sheetflow movement across it being almost imperceptible. The eleva-
tions range from 10 feet above mean sea level (msl) in the northwest cypress
region to 6 feet above msl in the southeast prairie region.

The underlying bedrock is Miami Oolite, a highly permeable lime=
stone. The solls range from QOchopee fine sandy marls In the west to
Loxahachee peat (shallow and deep phase) and Everglades peat in the east.

The vegetation in the subzone includes cypress swamps with major

cypress stands in the northwest, sawgrass and wet prairie, bay heads,
willow heads, and tree islands including hardwood hammocks.
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The cypress forest in the west appears to be propagating well at
present and should continmue to do so 1f the hydroperiod is not altered.
The wvegetation within the borders of Conservation Area #3 has undergone
accelerated successional changes due to the manipulation of water flow
and the hydroperiod. The interior canal system of this area which conveys
vater from the northern to southern part has changed the natural patterns
of flooding and fire and has thus adversely affected vegetation in some areas.
Minor invasion of exotic species including melaleuca, Schinus, and casuarina
has occurred on berms west of Krome Avenue,

The significant water resource value of the area will be the most
important factor in considering future uses in the subzone. The area is
inmundated a significant portion of the year. It is a primary water
retention area for Dade County and Everglades NHational Park. Convevance
canals and weirs distribute part of the present 315,000 acre/feet annual
allocation for Everglades Natiomal Fark and the supply for the wellfields
serving Miami. The Park's water needs are also supplied in part through
sheet flow from the cypress reglon in the extreme western sector of the
area.

Alteration from the natural state within this subzone, although
not as great 48 in urbanized areas of Dade County, is quite evident,
The area was formerly an unobstructed part of a contiguous "River of
Crass" floving almost Imperceptibly from Palm Beach County southward.
How the reglion 18 segmented by & series of levees, canals, and roadbeds and
the water flow is artificially controlled by the Flood Control District.

The use of tracked vehicles has destroved some areas of native
vegetation. The seasons of annual flooding have undergone change result-
ing in an accelerated successlon of wvegetation placing added stresses on
wildlife populations. These changes include the water level changes that
now can occur with great rapidity. Though the amount of water in the
Everglades has always been variable, the natural variability has been accented
with it sometimes being too wet for too loeng or too dry for too long.

This subzone's existing value and importance is based primarily
on the critical role it serves in the future functioning of Everglades
National Park and contiguous wild areas and in the provision of water for
urban Dade County. The peat soils characterizing this area are a valuable
resource in terms of aquifer recharge due to thelr extremely high water
holding capacity and their filtration action. Moreover, the preservation
of these soils is dependent upon the continuation of the grass vegetative
communities from which the soll is derived. The soils value to the
natural enviromment and the functioning thereof 1s again exemplified by
the ion exchange capacity of these soils which provides the soile with
a high nutrient removal capacity thus making them very important water
quality maintenance controllers.? Finally, the fact that the soils in this
subzone have a low percolation rate, low bearing capacity, and high
shrink-swell capacity suggests that the soils are unsuitable for urban-

fzation.
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The subzone again retains a very high value as a wildlife habitat
particularly due to the integral wildlife use relationship between this
area and Everglades National Park, |

Considering the present character and value of this area the -
range of uses is quite extensive as it relates to the natural environment's
preservation and quite limited as it relates to man's usage., Thus for
water storage, wildlife habitat, and for passive recreational uses, the
area 18 well suited and such future uses should be pursued. In conclu=
sion, the present uses are in accord with the preservation of these
valuable natural areas in Dade County and any uses which would detrimentally
affect its natural function should mot be permitted. Only with
careful management and with the appropriate regulatory tools can this area
continue to function in its present state and balance its support of the
natural and urban areas concurrently.

Shark River Sleugh Preservation Subzone (P-2)

This area occuples the west central section of Dade County and is
approximately 91 square miles in area (gee Figure 38), Tamiami Trail forms
its northern border with Levee 31 being the eastern boundary. The socuthern
boundary is an imperfectly defined line which approximates the line of
transition from the peat solls and sawgrass into the rocky glades. The
Everglades Hational Park forms the western border of the area.

The character of the area is basically a freshwater marsh typical
of the Everglades. Although the sheetflow through the slough is
drastically altered by the Tamiami Canal, U.S. Highway #41, and L-67 Ext.,
the slough still maintains some sheetflow from rainfall that is supported
by sespage from Comservation Area #3.

Generally the area is a shallow basin with an elevation of about
6 feet above msl. The solls are primarily organic consisting of both
shallow and deep phase peats.

As was previously mentioned with the reference to sheet flow, the
area Is subject to periodic inundation. The area does experience a wet-
dry cyecle, however, and the natural hydroperiod has been shortened somewhat
from its natural condition.

The area is characterized vegetatively by sawgrass with periphyten
mat in the wet prairie and tree islands on higher elevations. Ferhaps
the most significant factor in this area is the endangered species
wildlife that are inhabitants. These species include the alligator, the
roseate spoonbill, the wood ibis, the Everglades kite, the Everglades
panther, the round-tailed muskrat, and the Everglades mink. The area
is integrally related to other areas and is used extensively as a feeding
area for various endangered species during periods when their primary
feeding grounds are not suitable,
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Alterations from the natural state have not been significant inm
this area to date. However, the hydroperiod has changed and willows
in the area have consequently been burned. The levees on three sides of
the area (north, east, west) also indicate the artificiality of the system
managing this area. Alterations of the surface area within the ocky

lades area to the south are indicative of the impending threat of

development in this area. As an area of perennial high water levels
{(Figures 8, 9, 10) it contributes to groundwater movement to socutheast
Dade County., Lowering water levels in P-2 would result in propertional
lowering of levels downgradient (south and southeasterly).

The subzone is important as a recharge area of nutrient rich
water for Everglades MNational Park. Important soll producing succulant
vegetation as well as periphyton characterizes the area and forms pact
of the self perpetuating system which can be maintained in this area if an
adequate water table and the appropriate hydroperiod is maintained.

The range of alternative uses s somewhat limited in this area due
to the integral relationships between this area and the Park. The uses
characteristic of such a preservation zone might include passive recrea-
tion, wildiife habitat, and & water retention area. Few conflicts exist
in the area presently or due to proposed projects. However, the plateing
of land in the southeast sector of the zone and the laying out of roads
is indicative of development pressure which is occurring in this area.

Taylor Slnuih Basin Freservation Subzone (P-13)

This basin which encompasses the headwaters of Taylor Slaugh is
contlguous to and crucial to the eastern portion of Everglades Hational
park (see Figure 39). This subzone is borderad on the west by Everglades
Mational Park, on the north by Shark River Slough, on the east by the
eastern limit of the Taylor Slough drainage basinm and L=31, and on the
south by the Park and State Road 27,

This subzone ranges in elevation from 7 feet In the north to just
under 5 feet near the park entrance. The solls are predominantly rockland
covered in some areas by shallow marls inm this Bl square mile area,

The basin provides an important source of fresh water that enters
the Haticnal Park just north of the park headquarters. Although the over=
land flow from this basin into the park is of shorter duratiom than flow
through Shark River Slough, it is more rapid than the Shark River Slough
flow. The mean monthly flow im Taylor Slough thus ranges from .01 cubilc
feet per second in April te 152 cublc feet per second in September. Vir-
tually all of the flow out of this basin is the result of precipitation
on the h.lli.n,3

Vegetatively the area 1s a wet prairie consisting of grasses,

sedges, and small tree islands. Wildlife inecludes various invertebrates,
fishes, samphibiana, reptiles, and birds.
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The construction of several canals and levees have had some effects
on the hydrology of the Taylor Slough Subzone. Levee 31N and C=111 have
created an artificial border on the east where the higher elevations of
the coastal pine ridge previously formed the natural eastern boundary
of the basin. A proposed project to convey more water into the Taylor
Slough by diverting water from Conservation Area 3 to the north through
the expansion of 1L=-31 borrow canal is in the planning stage. This
project would guarantee adequate flow to the slough and considerable
care 18 being taken to insure that the increase of flow will mot adversely
affect the flora and fauna of the slough.

It would be appropriate to point out that the Flood Control District
has established official policy relative to future construction of flood
control works as recently as February 1974, HNotable among the deactivated
works were various projects in this subzone and the next discussed subzone.
Flood Control District deactivated works include "the remaining werks of
the 1962 authorization for south Dade County and all of the 1965 authori=
gation for southwest Dade County." Comments by the F.C.D. Executive Director
exemplify the overall change in F.C.D. policy which should be considered
throughout this study when questions of the development potential of wet=-
lands in western Dade County arise. "Declding not to dig in these instances
instead of just going ahead with whatever was authorized years ago, is
appropriate to the orlentation of today's F.C.D. toward preservatiom of
the environment, If works are needed and justified, fine——but if the
economics or environmental consequences are doubtful we are standing pat."d

The Taylor Slough Basin's value lies in its importance as a source
of fresh water that enters the eastern portiom of Everglades National
Park. This water, which flows southward across Flamingo Road, is crucial
to the major attraction of the Park--Royal Palm Visitor Center. Here
are alligator holes, marshes, and a tropical hardwood hammock. Taylor
Slough is also essential to the maintenance of viable habitat areas for
wildlife in the eastern portion of the park. The vegetation and the
variety of fauna in this area depend on this water for survival.

As with the other preservation zones this area is crucial to the
maintenance of the viable functioning Everglades ecosystem. Thus, the
range of alternative uses of the area should include water preserve,
hunting and fishing area, camping use, nature study, or other passive
recreation uses that would not interfere with the viability of the basin.

The basin is now characterized by some significant conflicts between
a range of compatible uses and actuval or proposed uses in the area. First,
the nearby agricultural activity poses little threat to the water quality
of the slough from pesticides or fertilizers. However, any significant
expansion of agriculture into the basin could severely affect the water
quality and threaten the existence of fauna and flora in the slough.

Effective land use controls are paramount and the allowance of
industrial or residential development in this zone may be tantamount
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to permitting the destruction of the natural ecosystems characterizing
the basin.

Southern Coastal Preservation Subzone (P=-4)

This region of salt and fresh water marshes occupies the southern-
most sector of Dade County (see Figure 40), Everglades National Park
forms the western border, and the Park, Card Sound and Barnes Sound
constitute the boundary on the south. The eastern boundaries include
Biscayne Bay and Card Sound. The northern boundaries are Canal 111,
and a 1ine from the middle of Section 22-58-38 to the center of 21-58-39,
The surface area of this subzone is approximately 77 square miles.

The topography is characterized by elevations ranging from a
maximm of five feet above msl near the park entrance grading almost
imperceptably down to sea level to the south and east. However, the
ma jority of the area lies below the 3 foot elevation.

The western quarter of the zone is primarily marl soil over
bedrock with marl over peat characterizing the eastern portions of the
subzone. Mangrove peat underlies the estuarine areas along the coast where
the elevation is generally less than one foot above msl.

Mean annual water table levels range from msl to 3 feet above
mel generally, with a high of 5 feet msl near the park entrance. Most
of the subzone, therefore, is inundated on an annual basis to a depth
of at least one foot, Inundation in the southern portions of the
area is more frequent and longer lasting than in the northern sector.
The northern reaches of the subzone west of U.5. Route #1 are bisected
by Canals 111, 110, and 109, Although C=111 is connected to tide
Canals 110 and 109 are presently plugged to prevent drainage of the
area. Canal 111 is equipped with gated control structures to préevent
overdrainage of the coastal region and to retard landward intrusion of
saltwater., Canal 111 is also equipped with a levee on the north side of
the canal which has a series of inlet structures which alleviate some of
the ponding that backs up along the levee and U.5. #1. These inlets
and the overflow structures on the south side of C-lll provide a
semblance of natural sheetflow conditions across the canal which permits
sheetflow to the coastal estuaries in southern Dade County.

Predominant vegetation in this subzone includes the spikerush,
beakrush, and sawgrass typlcal of wet prairies. South of C~11l widely
dispersed sloughs support the growth of shrubs and stunted trees. The
algal-mat or periphyton community is a dominant feature which forms
the foundation of the biological web of the freshwater marshes and also
plays an important role as a water filtering agent and soil builder.
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The wildlife habitat value of this area is extremely high.
Numerous vertebrates, invertebrates, fishes, reptiles and asphiblans
including several endangered species inhabit the area, The mangrove estuaries
are of extremely high productivity and serve as essential nesting areas

for the crocodile and manatee.
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Alterations within this area are primarily of a hydrologic nature.
Historically the area was characterized by uninterrupted overland flow
of freshwater during high warer periods from the pine ridge in the vicin=
ity of Florida City southward and eastward over the buttomsood embankment
and into the coastal mangrove estuaries, This sheetflow provided for
the wide dispersal of nutrients with productivity peaks being reached
in the brackish = saline ecotone and in mangrove estuaries.

The natural conditions have since been altered by an aggressive
drainage project undertaken in the mid 1960's to reclaim the southern
wet lands northwest of L-31. Canal 111 in addition te its drainage
function was intended to be used as a navigable waterway for barge
traffic. However, at the insistence of various agencies and organiza-
tions, both public and private, Canals 109 and 110 were left with
earthern plugs thus preventing the drainage of these valuable wetlands,
i and C-111 was equipped with gated control structures,

| The U.S. 1 roadbed, C-109 plug and C-111 contrel structure have

| created a ponding situation where a vegetative reversal to wet prarie

is taking place. U.5. 1l and Card Sound Road also act as levees thus
isclating the intermediate area. Levee 31E, which parallels the Biscayne
Bay coast, is a 7.5 foot levee constructed in 1966 to prevent tidal
flooding in the lowlands east and north of Card Sound Road. This leves

| effectively prevents overland flow of fresh water into the coastal man-
grove estuaries northeast of Card Sound Road thereby potentially
decreasing the productivicty of these estuarine areas.

Hotwithstanding the fact that this area has been altered by a
number of canals, levees and roads, the area is still a highly productive
biological area; assuming no additional obstructions to sheetflow, the
area can continue to function &as a highly productive area. The area is
stil]l an intact expanse of wet prairies and sawgrass from which nutrient
laden waters flow into the mangrove estuaries all along the south and
southeastern coast of Dade County.

The prairie vegetation of the upland portions of this subzone sup-
ports diverse populations of organisms existing in delicate balance
to form & food web which is basic to the consumer species inhabitating
and protected by Everglades National Park but which nest and feed in
this area ocutside the park. The exports from this coastal prairie
ecosystem are transported down gradient by the overland flow of fresh
water into the mangrove estuaries. It has been demonstrated that the
productivity of the mlngrgﬂe estuaries is dependent upon a steady imput
of terrestrial nutrients. It has also been shown in other areas that the
yield of gamefish must decline following red mangrove destruction even where
there is further detritus production from seagrasses and from benthic
macroalgae. Maintenance of the mangrove estuaries and rhelr integrally
related marsh prairies is critical to the production of gamefish,
commercial fish, and the perpetuation of all that man benefits from
their existence.
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The range of uses within this subzone as it relates to the value
and present condition of the area is much the same as other preservation
areas. Thus activities which would not upset the natural balance might
include hunting, fishing, other forme of passive recreation, and use of
the area for camping or as a wildlife habitat.

Potential conflicts between appropriate and existing or proposed
uges do exist. Any development of the coastal marsh would not be in
harmony with this environment. Removal of the earthern plugs in Canals
109 and 110 or of the salt barrier structure from C=111 would further
drain the area and invite salt Iintrusion. Another potentially damaging
activity would be the development of Mangrove Foint to an active park in
which destruction of mangroves would oeccur, A final conflict might be the
proliferation of rock quarries in the area which would continue the scarifica-
tion of the natural vegetation.

Conservatlon Zone

As the Preservation Zone the Conservation Zone is an area of special
environmental concern. Although the biologle character of this area is
not as valuable as the Preservation Zone, the water resource value and
the relatively high biologic value of the zone does demand that special
regulations carefully restricting uses be adopted.

Area B Conservation Subzone (C-1)

The Area B Subzone i{s a former wet prairie which has been partially
drained, The area is bordered on the north by the Dade-Broward County
line, on the east by the Florida Turnpike Extension and a line approxi-
mating the western limite of effective flood control (see Figure 41).
part of this subzone is an 8 square mile tract south of Tamiami Trail.

The western border of this area is L-31N and the eastern and southem
boundary is a line paralleling the historic eastern boundary of the Shark
River Slough. Although the section of this subzome south of the Tamiami
Trail is not contiguous to the larger northern portion due to the Tamiami
Trall and Canal, these two area's likeness allows them to be discussed

as a single rome of approximately B3 souare milas,
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This shallow basin ranges in elevation from 5 to 6 feet mal. The
solls are organics with marls exposed where organic soils have oxidized
or burned. The scils are underlain by highly permeable limestone.

The subzone 18 an important aquifer recharge area characterized
by periodic imundation. The water table levels range from & to 7 feet
msl indicating zero to two feet of inundation, primarily during the
wet seagon. The section of this subzone west of the Dade-Broward leves
is wetter than east of that levee although the area is not as wet as the
adjacent Shark River Slough. This is due to the interception of runoff
by levees to the east and west of this area and on the south by the
Tamiami Trail.
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The recharge importance of the subzone is illustrated by the fact
that the area provides much of the recharge for the Miami, Snapper Creek,
Tamiami, and Snake Creek Canals, which furnish water for recharging
municipal well fields in Dade County. The area is also outside the F.C.D.
25 year flood protection line and, therefore, has very inadequate flood
protection.

Biologically, the area is a drained wet prairie characterized by
a heavy invasion of exotic plants. Alterations in this area have changed
it extensively from the natural state., The reglon formerly was the
eastern part of the Everglades watercourse., The area is now isolated by
F.C.D, canals and levees and the water level peaks are now 2 to 3 feet
lower than they were prior to the improvement of drainage works.’
Oxidation and burning of the soils accompanied the general lowering of the
water table and shortened hydroperied.

In addition to its recharge value, the area also functions as an
{mportant provider of high quality water due to the absence of urban
development and the filtering capacity of the organic soils, The subzone
also acts as an important buffer zone between urban Dade County and the
natural ecosystems within Conservation Area #3. Necessary to understanding
the value of this area are the following points. Although the area has
been impacted by the works of man and 18 now a caricature of the natural
area, a number of matural processes are still at work in the region.

The organic soils underlying this former wet prairie and the vegetation
thereon play an important role in the natural purification of water.
This is accomplished through the ion exchange capacity of the organic
solls and the nutrient uptake by the vegetation. The groundwater
direction of flow in this area is northwest to southeast which means

the flow is directly towards the two major water withdrawal points

in Dade County. Thus the preservatlon of water quality as it relates to
the municipal drinking water supply demands that prime consideration be
given to the protection of this area.

The portion of this subzone south of the Tamiami Trail, in addition
to its importance as an aquifer recharge area, functions as a buffer zone
between the eastern reaches of the blologically productive Shark River
Slough and the more developable areas to the east. The lowering of the
water table could adversely affect water levels in Shark River Slough as
the subterranian flow moves to the east.

The range of alternative uses within this Conservation Subzone as
it relates to the area's value and existing condition is determined primarily
by the environmental concern of ground-water quality. The terrestrial ecology
has been impacted to such a degree that it serves little purpose as a wild=
1ife habitar. However, the association of organic soils and prairie vegeta-
tion acts as a water purification system insuring percolation of a high
quality water into the Biscayne Aquifer, the county's primary source of
potable water.
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Ideal use of the area might be park or active recreation use.
Camping could be a desirable use also. The existing value of the area
could be maintained with very strict controls on development which would
insure minimum ground cover disturbance as recommended Iin the Criteria
Chapter of this study. Selective landfill and drainage to open space
areas should replace any positive drainage efforts to provide for
development flood protection in this subzone. Development in the area
would be disruptive to the water quality unless septic tanks and package
treatment plants were prohibited and public sewer services were provided.
Thus the uses in this area must be somewhat limited 1f the costly consequences
of environmental degradation are to be avoided.

The present uses of the subzone are not as yet presenting severe
conflicts with proposed uses, The area still functions as a buffer zone,
aquifer recharge area, wildlife habitat, and cutdoor recreation area.

However, some existing uses including quarrying and residential use may

soon present problems, This area is under increasing demand to be

developed, HResidential zoning not compatible with the functional

preservation of the reglon is already present. Platting for subdivisions

ig presently eccurring which could precipitate the destruction of the subzone.
Drainage for flood protection im the area must not preclude consideration

of the following potential problems.

The provision of flood protection in this area could create many
problems beyond jeopardizing the municipal water supply. The present
means of providing flood protection in Dade County is through an Integrated
system of landfill and positive drainage (i.e. dewatering an ares through
conveyance canals or pumps), Diversion of flocdwater from this :rea
eastward through the coastal ridge could jeopardize the presentl)
developed areas by overloading the primary drainage canals of the F.C.D.,
particularly during a hurricane when a storm surge along the coast could
prevent any drainage of backwater to tide. Other possible water
management schemes would include a series of high volume pumps which would
be used to increase storage by diverting floodwater westward to F.CuDu
Conservation Area #3. Such a project could cause further disruption and
gtress on the biota and wildlife communities in the Conservation Area,
increase the cost of pumping to offset the increased rate of groundwater
seepage out of the Conservation Area, and affect water levels under the
presently developed coastal ridge. However, backpumping could have the
positive effect of reducing the dralnage to tide of fresh water through
Snake Creek, Miami, Tamiami, and Snapper Creek Canals.

Rocky Glades Conservation Subzone (C-1)

Located west of 1L-31N and south of Shark River Slough, this is
the westernmost Conservation Subzone in Dade County (see Figure 42).
The area is bordered on the southwest by the Taylor Slough Basin, on the
north by the southern border of the Shark River Slough and on thes east
by L=31§, This subzone is approximately 28 square miles in size.
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Topographically, the area i{s quite flat with elevations ranging
from 7 to B feet msl. The soil is primarily rockland and is, in its
natural state, characterized by numerous solution holes and ocutcroppings
of limestone weathered to pinnacle rock.

The area is partially inundated during the wet season and is outside
the area provided with flood protectiom by the F.C.D. However, internal
drainage is good within this area and most drainage is subterranean and
southeastward, then intercepted by L-31N., Soils other than the rock are
scarce and, generally, are accumulated only in the solution holes.

The vegetation of the subzone is marsh with sawgrass, sedges,
and small tree islands predominating. Deer and various birds may be
found in the natural areas. Innundation of this area, which occurs as a
result of the rising of the water table during the wet season, has been
gradually diminishing in recent years; this may be due to increased
water withdrawals or diversions upgradient, improved cutlets downgradient,
natural climatic occurances, or a combination of these. Consequently this
area has been less of a challenge to hardy agricultural minded settlers.
Numerous roads and small farms mow characterize the area once deemed
unsuitable for agricultural activity which requires dry land during the
growing season. The impact of this development is not great at this time,
but as minor flooding plagues such agricultural attempts, the settlers
requests for drainage facilities may persist. Making this land
hydrolegically suitable for agriculture would disrupt groundwater gradients
throughout Shark River Slough and the Taylor Slough Basin. In additiom,
widespread application of pesticides and fertilizers in this area would dis-
rupt the balance of the fragile Everglades communities just a few miles
downgradient, The drainage works programmed for this area were among
the Deactivated Projects of the Flood Control District (see Figure 13).

South Dade Conservation Subzone (C=3)

Located directly south of Florida City, this subzone is approxi-
tately 19 square miles in size (see Figure 43), Card Sound Road forms
the eastern border and a line extending from the half-section line on
Section 22-58-38, through the half-section line on Section 21-58-39, forms
the southern boundary, The western border is C=1l11, and the northern
border of Sections 10-58-38, 16-58-38, 17-58-38, 1-58-18, and 2-58-38
forms the northern boundary of the area.

Elevations within the area range from 5 feet msl along Ingraham
Highway in the north to 3 feet msl in the southern part of the area,
The soils in the area are predominantly Perrine marl amd marl over peat
with some areas of rockdale solls near Ingraham Highway which is
located at the southern end of the coastal ridge.

Due to the poorly drained soils and the water table vhich annually
rises above the ground elevation, the area is not well drained. More-
over, the flat topography is mot conducive to adequate surface runoff,
The area 1s not adequately served by the Flooed Control District and thus,
no degree of flood protectionm is present in the subzone.
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Although the area was originally a fresh water marsh, the charac-
ter of the vegetation has changed immensely. A dense band of exotic
vegetation including Florida holly and Australian pine characterize the
area between Card Sound Reoad and U.5. 1, and along the northern fringe of
the reglon, with increasing amounts of willow near the Park entrance.

ALlterations in the form of roadways, canals, and scarification for
early agricultural attempts are the primary causes of the change in vegeta-
tion, The northwestern section of the area 1s draimed by C=111,

U.5:, 1 and Card Sound Road bisect the area and act as a barrier to water
and wildlife movement. The abandoned agricultural lands im the north have
also been drastically altered--first by the scarification for agriculture
and then by the invasion of exotie vegetation.

The subzone presently functions as an important hydrologic area
from two standpoints. The area serves as an aquifer recharge area during
wet seasons and at the same time supports the areas to the south and cast
in the maintenance of a salt barrier line, The maintenance of the area
as an open space buffer zone for the Southern Coastal Preservation Zome
could be an important factor inm maintenance of high water quality in southeast
Dade County.

The range of uses could include agricultural and associated
estate density residential assuming no positive drainage of the area
and assuming conformance to the coverage disturbance limits recommended
in the criteria for this area.

Although the only potentially damaging uses present im the area
at this time are rock quarrying operations which disturb natural vegeta=
tion, some pressure does exist for urban development. Appropriate
precautions need to be taken, therefore, to minimize conflicts 1in this
subzone to see that this area can function in a manner necessary to
provide its incremental support to the southeast Florida ecosystem.

Southeast Dade County Conservation Subzone (C=4)

This former fresh and salt water marsh occuples a relatively intact
34 square miles of southeastern Dade County (see Figure &4)., Palm Drive forss
the northern border of the area with the sastern boundary being formed by
a north-south line approximating the eastern boundary of Sections 34-57-40
and 21-58-40. The southern border is L-31E and the scuthern boundary
of Sections 19-58-40, 20-58-40 and 21-58-40, The western border is not
clearly definable but 1is generally a delineation between areas with
contrasting qualicies of vegetation.

Elevation variations in this area are very slight with the highest
elevation of 3 feet msl being in the nortlwest and the lowest approaching
sea level along the eastern end of the subzone. The soils are Perrine
marl and marl over peat with mangrove peats in the east.
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The area is subject to considerable flooding and has minimum
drainage by unmaintained canals. Potentially severe flooding from a hurri-
cane tidal surge exists in the area and the presence of L=31E allowvs
for the possibility of large amounts of tidewater being trapped west of the
levee during a hurricane.

Biologically, the area is a former sawgrass marsh which has exper-
ienced some invasion of exotic plants including melaleuca, casuarina,
and schinus.

Alteration to the area has been primarily the result of canals or
levees. Levee 31E bisects the area and Model Land Morth and South Canals
cross the area from west to east. Almost total alteration of the subzone
eagt of L-31E has resulted from the cooling canals constructed by
Florida Power and Light Company.

The area, excepting FP & L property, functions as a valuable water
recharge area for the maintenance of a salt barrier line and presently
is characterized by relatively intact native vegetation. 1Its conserva-
tion is important to the preservation areas to the south and east in that
the maintenance of open space in the Conservation Subzome is related
to the preservation of high water quality moving into the coastal
estuarine zones,.

The range of alternative uses due to the area's proximity to the
estuaries should be limited to open space recreation use, other passive
recreation types, wildlife refuge, and a minimum amount of development.
Care should be taken to exélude any development from cccuring within
appropriate distances of the nuclear power plants located within this zone,

Submarginal Development Zone

This zone has moderate development constraints in the form of soils
poorly suited for development, a lack of adequate flood protection, and
remnants of native vegetation interspersed throughout the zone. Develop-
ment with adequate precaution may take place within the zone, although
definite restrictions will be necessary. Its three subzones also should
act as an initial buffer zone between the more intensive development in
the Marginal and Development Zones and the sensitive Conservation and
Pregervation Zones.

Submarginal Zone North (SH-1)

This reglion which consists of two parts is located in north-central
Dade County, It is 17 square miles in area and is bordered on the west
by the Homestead Extension of the Florida Turnpike. The eastern boundary
of its two parts is formed by the flood protection line (see Figure 43).
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Both areas were historically on the eastern fringe of the Everglades
Waterway. These former wet prairies are not now characterized as unique
and sensitive ecological systems. However, they do have special soil and
hydrologic constraints which demand that certain development restrictions
be imposed. The area is relatively flat with an elevation of five feet
msl. The solls are predominately shallew phase organics or Everglades
peat, Drainage has accelerated oxidation of the organic solls and thus left
exposed marl soils in many places.

A high water table characterizes this area and periocdic inundation
is common., The interaction of surface water in this area with ground-water
demands that the preservation of water quality sust bea given high
priority in developing this area.

A major factor in this subzone which will dictate to some extent
the future use of the area is the Florida Turnpike. The land scar-
ification and borrow pits resulting from the highway and the rock pits
within these areas have caused adverse impact. The quarrying operations
may not have an adverse envirommental impact if proper land rehabilitation
follows the operation; however, precautions must be taken in the lake design
and the surface drainage system around the lake if residential use is teo
follow the quarrying operation and water quality problems are to be avolded.

The subzone's value lies primarily in its use as an aquifer recharge
area and in the maintenance of high quality water entering the aquifer.
Future uses should not conflict with this function. The area should be
used for agricultural, low coverage development and recreation. Ceonflicts
would be posed by permitting any uses which would result in high percentages
of impermeable surface or growth which would result in low quality surface

runoft.

Submarginal Subzone Central (SM-2)

This roughly definable area is located on the northern border of
the proposed Agricultural Zone (see Figure 46), The northern border is
Tamiami Trail and L-31N forms the wvestern boundary. The northwest
border may be defined as a line from approximately the northeast corner of
Section B-54-39, to the southeast cormer of Section 26-54-38, The
borders on the east and southeast include: (1) a line forming the western
boundary of the previously delineated flood contrel line on the northeast
gector of the area: (2) the southern border of the western half of Section 14
and the eastern half of Section 15-54-39, The rest of that southeast boundary
is formed by a line running through the northeast corner of Sectlonm Z1-54-39
to the southwest corner of Section 36-54-38.

This area of less than 11 square miles has an approximate eleva-
tion of 5 feet msl, The soils are still predominantly Everglades peat
with some marls. HNelther of the solls are suitable for development
and considerable alteration of the ground surface must accompany any
growth in this area. Since the area is west of the flood protection line
and therefore poorly drained, the water table level anmually rises above
the land surface,
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Although the area has been drained to some extent it is still
characterized by native grasses and sedges. Sheet flow through the area
no longer persists due to the isolation by roadbeds and levees. Adverse
impact on the area may continue if more water is removed because oxlda=
tion of the soils and subsequent destruction of vegetation has already
begun and will continue if the water table is lowered.

The buffer zone function of this area for wetlands to the west
and the area's function as an aquifer recharge area constitute the major
value of the zone. Development in the area is almost nonexistent.
FPositive drainage in this area would have sevare effects upon its current
function., As in other Submarginal Subzones, low density, low coverage
development, and recreation are the desired uses,

Submarginal Subzene Scuth (SM-3)

Thits region lies to the southeast of Florida City and encompasses
8 land area of only about thirteen square milas (see Fipure 47). Palm
Drive forms the northern boundary and Card Sound Road is the south and western
boundary. The eastern bordar of tha subzone is not clearly definable but
is generally a delineation between areas with contrasting qualities of
vegetation. A legal definition of the border would be a line directly from
the northeast corner of Section 26-57-39 to the southwest cormer of
Section 15-58-39,

Topographically, the area is quite flat with the elevations ranging
from 2 to 5 feet msl, The solls are almost exclusively marls with some

marl over peats

Hydrologically, the area is very poorly drained and the water table
often rises above the land surface, The area is also cutside the flood
protection zone of the Flood Contrel District and the County.

Biologically, the zone is severely impacted. Invasion of exotic
vegetationy primarily Florida holly and casuarina, has become dominant.
Moreover, agricultural use in the area destroyed much of the native
vegetation and opened the area to plant invasion. The former marshland and
wet prairie is, therefore, barely discernable. Though most agriculturnl
uge in the area has been abandoned small tracts are still cultivated.

The primacy value of the area today is its recharge value and its
subsequent use for salt stabilization in southeast Dade County. The area
also may be considered a region which should function as a buffer zone
for valuable wetlands and estuaries in south Dade, Thus development
restrictions=-=1f services are ever available to the area==should be
imposed in this region.

The area presently supports little or no development, although
development pressures are rapldly increasing. Open space and agricultural
uses are dominant at present.
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Future use of the area should be limited to low intensity residen-
tial with special precautions taken to preserve water quality. Limited
agriculture and recreational uses could not be considered Iincompatible
in the area. Development of a high land coverage with resulting adverse
water quality effects could present a potential threat to the estuaries
to the South.

Hurricane Tidal Zome (H)

Lying in southeastern Dade County the Hurricane Tidal Zone is
characterized by low elevations ranging from one to five feet msl.
The area generally delineates the reglon (excepting the Coastal Preserva-
tion Zone to the east) susceptible to at least five feet inundation from
the hurricane tidal surge of a moderate hurricane (one with sustained
winds of 125 miles per hour)., The boundaries of the zone include
L=31E on the east, Palm Drive on the south and the five foor inundation
line for the above described Hurricane Zone on the west, The low
elevation of the area indicates the probabllity of a high water table
in the area and the flood potential both from hurricanes and inland
rainfall. This zone is approximately 14 square miles in size,

Soils also pose a development constraint within this zone. The
Ferrine marls characteristic here have very poor internal drainage.
Most of the area was formerly salt or fresh water marsh, however; the
drainage of the area, the isolation by levees, and the clearing of
land for agriculture have heavily impacted the vegetation of the area.
Remnants of the natural salt marsh may still exist, but interaction
with tide is totally devoid due to the presence of L=31E. Because the
land elevation is low, the solls are marl, the area is criasscrossed by
numérous filled road beds, and is bordered on the east by L=31E, drainage
is very slow and standing water for several davs after a storm 18 not
UL C om0,
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A primary concern in this zone is hurricane tidal flooding.
Although areas of much greater size may flood, depending on the intensity
and direction of the hurricans strike, this zone represents the area
of greatest vulnerability to severe Lfnundation by the tidal surge,

1

The delineation of this area was based on comparisons of existing
fill requirements throughout the county to projections of potential tidal
flooding associated with the landfall of a moderate hurricane,

This zone was found to be most deficient in amounts of fill currently re-
quired, considering the extreme nature and devastating potential of a
hurricane tidal surge. The western boundary of this zone represents the
probable vestern extent of tidal flooding assoclated with hurricanes with
a fourteen year return periocd.

1
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with few exceptions, present uses are not in conflict with desirable
uses in the area. Since open space and agricultural use predominate in
the zone conflicts to date are minimal. However, extreme cavtion must
prevail in dealing with any future development. Ceonformance with the
U.5. Department of Housing and Urban Development's Flood Insurance Adminis-

e |
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tration's guidelines should provide adequate protection to this and all
areas of Dade County. Land uses which cannot conform to such guidelines
should be discouraged. Intensive use of small portioms of this zone may

be the most desirable in light of its environmental setting, and most feas=
able due to the great amounts of fill required under structures.

Land use in this area presents a unique set of problems in regard
to water management. At present the area is used extensively for
agriculture. The marl soils east of U.S. 1 in south Dade, unlike the
rockdale soils west of U.5. 1, are suitable for growing legumes and
other vegetables under the soll surface. There is, however, a serious
problem of soil salinity caused chiefly by evapotranspiration of brackish
ground water during dry periods, The inland advance of the salt front
during the dry season is usually reversed by fresh water moving seaward
during the wet season; however, the advance during a drought, such as
that in 1971, would require an event of opposite but equal magnitude
to return the salt front to the original position, Current land use
in the area does not permit widespread flooding, therefore the chances
of returning the salt front to the predrought position without raising
water levels is remote.

The long-term solution to the saline soil problem would be to
prevent further intrusion from coastal canals by holding water levels
higher there during dry periods. The fact that the winter growing season
generally corresponds with the annual dry season poses a speclal problem
to the Central and Southern Florida Flood Control District because the
Tespective water-level needs are conflicting. Agricultural use east of
Us 5. Boute 1 requires that water levels in coastal canals be held
sufficiently low to farm low-lying fields while water managers require
that coastal water levels be held sufficiently high to prevent seawater
intrusion. Keeping water levels low during the dry season is a short-
term benefit to agriculture. Howewver, the practice often leads to
increased seawater Iintrusion which is a long-term detriment to agriculture.
Thus, the ocutlock for this area is for no improvement in seawater intru-
sion and saline soil problems unless there are significant changes in
land use that will permit the maintenance of higher water levels upstream
from the coastal salinity control structures,

Recognizing that the Perrine marl is of major agricultural and
economic ilmportance, the need to utilize this wvaluable resource to the
fullest will become more apparent as the need for future food supply and
"green areas" increases. The data collected and analyzed by the U.5.G.S.
indicates that the problems of seawater intrusion and saline soils in
this area are related and that the solution will require changes in land
use as water levels are raised to optimum levels to halt seawater intru—
sion and to reclaim lands already affected by seawater intrusion,.

Une method of changing the land use would be to mound the marl
deposit in low-lying fields so that water levels can be raised. Another
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method would involve the complete removal of the marl deposit from low-
lying lands along the coast and the distribution of the deposit on higher
areas to the west., The denuded fialds could be filled with crushed lime-
stone for urban development and the raised fields could be used for agri-
culture and parks. Both methods would permit holding higher water levels
above the coastal controls and continued use of the marl for agriculture.
Precautions must ba taken under this kind of intensive land utilization
to insure that polluted urban runoff and agricultural wastes are not
reéleased into the Biscayne National Honument via the extensive drainage
natwork in the area, It is therafore recognized that slight but effective
density bonuses may be in order to imsure ample utilization of detentiom
basins for water quality control In the Hurricane Tidal Zone.

Forest-Grove Compatibility Zone (FG)

This zone which encompasses most of Dade County "Redlands" covers
an area of roughly 47 square miles in southwest Dade County
(see Figure 49), The primary value of the area lies in its unique vegetative
mixture of agricultural lands including groves and several large pine tracts.
Eureka Drive genmerally forms the nerthern border with U.5. 1 generally form-
ing the eastern boundary. Falm Drive is the southern boundary and the western
extent of flood protection, which is approximately a morth-socuth line one
mile east of Levee 31N, 18 the western border. The nature of the
vegetative boundary of this zome, which consists of raw crop agriculture,
pinelands, hammocks, and groves which slowly decline as one moves towards
the urbanized area, makes it difficult to establish over any length of
time a precise boundary for the area.

This zone lies on the coastal pine ridge and ranges in elevation
from 8 to 10 feet. Rockdale and Rockland soils predominate, although the
finger glades are characterized by marl soils.

Hydrologically the area is well drained by the existing system of
canals, At least 5 year storm protection is provided in the zone though
drainage may be slightly slower where marl soils exist. The water table
ig not extremely high in this area.

It is the comination of groves (including oranges, limes, grapefruit,
mangos, avacados and other tropical fruits),pinelands, and tropical hardwood
hammocks which makes this area unique in Dade County. Though many of the
pine tracts are small they are genmerally characterized by associated natural
undergrowth and tend te support, as do the groves, substantial bird and
other wildlife populations.

Although the zone shows remmants of the natural character of the
pine ridge, alterations have affected the area. The transverse or
finger glades have been canalized resulting in a general lowering
of the water tabla. The exclusion of the natural occurence of fire has
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resulted in plant succession whereby hardwoods have become predominant
in many former pinelands. Of course the major alterations have been clear-
ing for agriculture and expanding urbanization.

The area contains the most suitable agricultural land in the
county. The groves inm this zone produce subtropical frults that are
produced in no other part of the Continental United States. The pinelands
and hammocks are remains of once common but now rare ecological communities
which still support significant wildlife populations that have been
receeding south and west due to the expanding urbanization.?

Future uses in the zone should be limited to those which would not
adversely affect the present character of the area. Thus urbanization
other than low coverage, low density residential should not be permitted.
The maintenance of existing narrow roadways which form part of the character
of the area should predominate over the introduction of wide arterial streets,
Haintenance of the groves, pinelands, and hammocks are the most important
factors in preserving the area and all implementation tools--especially
the use of effective preferential tax policies should be pursued.

Agricultural Zone (A)

This former transitional zone between the Everglades Waterway
and the coastal ridge extends over twenty miles along the southwestern
portion of the coastal ridge (see Figure 50), The zone 18 a narrow band
of about 62  square miles. Western portions of the zome historically
formed the eastern wet prairie regions of the Everglades and Rocky Glades.
Most of the area 1s on the western slopes of the coastal ridge with
elevations ranging from six to nine feet msl.

The boundaries of the zone include the Bird Road extenslion on the
north, on the east the western extent of flood protection assured by the
Flood Control District and County, and on the south by Ingraham Highway
and the southermn boundaries of Sections B=58=38 and 9=58=38, The western
border is formed by C-1l1 and L-31N. Geologically, Rockdale and Rockland,
both well drained seils, characterize the area. Pockets of Perrine marl,
which demand special drainage and foundatien considerations are also found
in the zone.

Since the zone 1s east of the leves but still west of the flood
protected area of the Fleod Control District, slight imundation does
oceur during the rainy season, However, the water table does remain low
encugh not to cause any serious disturbance to agricultural activities.
The area drains slowly due to its setting west of the ridge.

Row crops are the predominant vegetation in the zone. The rockland
soll, though relatively unfertile, can be economically prepared for
agricultural use. Scattered sites of pineland and hammock still may
be found. This area of former low pinelands and hammocks has been
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biologically destroyed relative to its native character. The pinelands
ware heavily lumbered in the 1920's and 1930's and no virgin stands remain.
Drainage has recently opened the area more to agriculture, although,
somewhat later than the slightly higher elevation Forest Grove Compatibilicy
ZONE . 1f early winter planting is practiced, winter crops can be raised e
and harvested before the water table rises during the summer rainy season.

The necessity for fill in the zome to accommodate urbam uses, the |-
present adequacy of the area for agricultural use, the open space demands
for the county, the essential need for a buffer zone between urbanized
Dade County and western Freservation and Conservation Zones, and perhaps
most importantly the need to protect the economic integrity of agriculture
in the county all indicate that a substantial portion of this zone should
remain in open space agricultural use. Thus uses in the zone should be
restricted to agriculture and limited residemtial uses. Due to the large —
expanses of existing cleared land and the relative scarcity of pineland
and hammocks, the remaining pineland and hammocks should be preserved.

——
Marginal Development Zones
The Marginal Zones present fewer development constraints than all 0y
other zones except the Development Zone. Special consideration must be
given in the Marginal Zone to drainage due to the poor drainage character
of the marl soils which characterize the zone. —
Marginal Subzone North (M-1)
(-

The Marginal Development Zone, like the Development Zone, is

located within the area of adequate water table management and is considered
to have protection from the 10 to 25 year flood when flood criterla are met.
However, unlike the Development Zone, these zones are characterized by -
lower elevations where more fill is required and by marl and organic soils

which pose substantial drainage and foundation problems. Marginal Subzone

North lies west of the Palmetto Expressway, north of Tamiami Trail, south —
of the Dade-Broward County line, and has its meandering boundaries formed
by soill delineations and the western fringe of the F.C.D. flood protection
zone (see Figure 51). This subzone is roughly 28 square miles in size,

The area is quite flat with elevations of five to six fest msl.
The soils are predominantly Everglades peat with some pockets of Hialeah
mucky marl, Both soils have slow percolation rates, high shrink-swell -
capacities, and low bearing values, all parameters indicative of solls
poorly suited for development.

Vegetation is predominantly prairle or improved pasture previously
used for grazing. This is a former sawgrass marsh which has been effectively
drained, although the annual mean high water table still rises to within
cne foot of the land surface creating a rather moist soil condition during .
the wet season.
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Maintenance of high water quality is of utmost importance in this
zone, which is directly upgradient and in direct influence with the
Hialeah well fields, Miami's primary potable water source. The deteriora-
tion of water quality in this area could lead to much greater costs in the
long run of providing water of potable quality.

The maintenance of water quality could be aided by encouraging devel-
opment designs which incorporate schemes of flood protection that include
selective filling and the diversion of surface runoff into vegetated swale
areas underlain by the organic soils characteristic of the area. Similar
buffer zones should be maintained between developed tracts and open bodies
of surface water which often experience accelerated eutrophocation when
receiving runoff from urban developments or high maintenance landscapes.

Future use of the area should be confined to relatively small areas

which demand only slight alteration of the organic soils in order to insure
that the water recharging the aquifer in the area is not of poor quality.

Marginal Subzone South (M=2)

This subzone is located directly east of Homestead and encompasses
a reglon which historically stretched from the pine ridge on the west to
salt marshes on the east (see Figure 52). Positioned between the southern
coastal marsh on the east and the pine ridge on the west were numerous
transitional hammocks which have for the most part been removed.

The area is bounded by the Hurricane Flood Zone on the east, Falm
Drive on the south, and a line which delineates the inland extent of marl
gsoils to the north and west, Like the Marginal Subzone North this area
is distinguished primarily by its marl soils which have poor internal
drainage; thus the low percolation rates require special drainage considera-
tions. This subzone encompasses a 21 square mile area,

Elevations range from about three feet in the socutheast corner to
six feet in the western part of the zone. The low elevatlons and the
area's proximity to the coast results inm a flooding potential, particularly
during hurricanes. The area is provided some flood protection by the
F.C. D,"s internal drainage svstem, Speclal sicte drainage considerations
are important, however, due to the soil conditions,

Biologically, the area bears little resemblance to its natural
gtate., Agriculture has denuded the area of most native vegetation and
exotic plants have heavily invaded the abandoned agricultural areas.

Environmentally, constraints within the area are primarily dus to
the solls and elevaticns. Appropriate design considerations can overcome
most of these problems. Care must be takenm within the subzone to implement
measureés which will prevent low quality surface runcff from reaching the
Biscayne National Monument through canals. Low ground coverage development
could be compatible in this region. However, extensive development of the
area for urban uses could adversely affect the estuaries to the ecast and
gouth.
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Deve lopment Zone

The Development Zone includes most of urbanized Dade County and
all of the land area not included in one of the seven previously described 2
zones or within National Park Service jurisdiction. Basically the
environmental constraints including soils, vegetation, and water are
minimal within the zone, For the most part the zone is confined to the
coastal ridge where the soils are genmerally rock or sand and thus well
drained, where most native vegetation has been removed, and where water —
table levels are low relative to the land surface.

One should not interpret the Developmeént Zone as being an area
in which any kind of activity can take place anywhere without envirommental
degradation, It is simply from a matural environmental standpoint am -
area where fewer constraints exist overall than in other zones. Special

considerations in the Development Zone, must be undertaken under varying e
conditions. For example, policies to minimize water quality deterioratiom,
protection of tracts of pinelands, hammocks, and other unique vegetation ¥
must be strived for within all parts of Dade County. Specific soil | -
conditions not delineated in detail in this study exist within the

Deve lopment Zone where pockets of peat or marl soils require special s

development considerations.

However, 1f the environmental protection policies of this study are
to be realized it will be necessary to make most efficient use of the large
expanses of developable land within the Development Zone; such practices =
ghould result in an alleviation of development pressures in the more
sensitive environmental zones.

Biscayne Bay

Biscayne Bay is a shallov subtropical estuary partially isclated
from the Atlantic Ocean by a series of barrier islands and shoals: it —
is inhabited by a very large mumber of species of plants, invertebrate
animals, fishes, and other vertebrates. The Bay iz a very complex, pro=-
ductive, and sensitive ecological reglon, which (including Dumfoundling

Bay in the north and Card Sound in the south) is approximately L5 miles i
long and reaches a maximum width of ten miles. i
The basins of Biscayne Bay (North Bay, Middle Bay, South Bay) are i
separated from each other by shoals and causeways, and from the ocean i
by shoals and barrier islands. Exchange between the basins is over the
shoals and through dredged navigation channels. Exchange with the ocean e
takes place through memerous tidal inlets and across the Biscayne Flats
which are honeyeombed with narrow "finger" channels. North Biscayne Bay 7
may b defined as that portion of the Bay north of the Rickenbacker
Causewny, the Mid-Bay as the area between the Rickenbacker Causeway and e
Featherbed Bank (vhich is east of Black Point), and South Bay as that -
gy
|
144 M
.

=,



R

.

AR e e A A R

[ saustic Grasses (mad. i dense |

|:] Sparis Ofaes, Gowen Aigas . Spongs
Coral, Heedyand

::muu Giags a5 Sadimanis

U

o] Havigation  Chasssl

Mang evn

[ euisneas

IR | -".'

= .':!. LT
]
r
D -
' .
i f ™
. [
P -
i
¥
.-'-r"r =
[
w

BIOLOGICAL CHARACTERISTICS
OF BISCAYNE BAY

— FIGURE 53




area south of the Featherbed Bank including Card Sound, The maximum

natural depths of 12 feet occur in the mid-bay area., Shallows and -—
flats of depths less than 3 to 5 feet are common throughout the Bay.

The South Bay remains essentially in its natural state as the entire 1
Bay appeared at the turn of the century. =

The appesarance of the water ressemblesz that of turquolse crystal
through which the white sandy bottom and grass beds are readily visible.

The weatern shore is characterized by a dense fringe of mangroves and —
the sastern shore at Elliott Key¥ by a bare rocky coast with some mangrove
areas. The bottom communities of the South Bay are bioclogically complex y

and extensively mixed but can be generally categorized as areas of dense

beds of marine grasses, sparse grass beds and algal communities, apnd hard il

sandy bottom areas. -
North of the Featherbed Bank within the Mid-Bay, the water 1s con- =

siderably darker and more turbid, particularly in the near shore area; o

however, the east central part of this Mid-Bay subzone appears relatively

unepoiled. This is due to the strong tidal exchange which moves ocean -

water through the finger channels in the shallow Biscayne Flats, separ-

ating the Bay from the ocean in this Mid-Bay area. The western shoreline 3

remains in a relatively natural mangrove condition in the southerpmost .

areas, but northward, in the vicinity of Coral Gables, artificial seawalls

begin to dominate the shoreline. -
The Horth Bay represents a polluted body of water where man's impact e

has been intense. The North Bay has been the "-mr]_{irl._f part of the bay for

fifty years. The Miami River discharges a heavy load of industrial and M

domestic wastes. Dredge and fill operations associated with the Port of -

Miami, shoreline land development, and construction of solid fill causeways

have greatly altered the bottom topography and circulation patterns. b

The creation of bulkheads and fill islands and construction of sea walls 1

has been extensive, denudling virtually all of the low=1lying coastal
vegetation and off=ghore flats. The flov of rav sewage into the North
Bay was eliminated to a great extent in 1956 when the City of Miami
sevage treatment plant went into operation, but recovery of the bay has —
bean noticeably slow. The adverse effects of polluted water

depogits decaying anseroblcally, reduced populations of desirable inverte=
brates and fish are still evident. This may in part be due to the rein-

|
troduction of treated sewage from the Virginia Key Flant via Government,
Norris and Bear Cuts.l0 -
The following discussion of the Bay's physical and biological e
properties may provide some insight into the mechanisms that keep a water =
body productive and self maintaining.
—
Physical Paraseters
An estuary generally defined is a semi-enclosed coastal body of 8
vater with a free connection with the open sea. It is thus strongly
affacted by tidal action, and within it sea water is mixed with fresh —
-
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vater from land drainage. River mouths, cosstal bays, tidal marshes,
and bodies of water behind barrier beaches are examples. Estuaries
couuld be considered as transition zones or ecotones between the fresh
vater and marine habltats btut many of thelr most important physical and
blologiecal attributes are not transitional but unique to the estuary.
Characteristically, estuaries tend to be more productive than either the
gea on one silde or the fresh water drainsge on the other.

Clreulation. Important physical factors vwhich determine the
pollution sensitivity of a coastal or estuarine water body are the water's
eireulation characteristics, and its degree of stratifiecation. In & very
shallow body of water with only & relatively small freshwater input, such
ag Biscayne Bay, the latter iz less important. When one is studying
water mass exchange with reference to pollution problems, a hierarchy of
problems arise. The need for water hygliene at a marina or a construction
site along the shore depends on the local cireulation and vertical mixing
conditions. But county-wide planning must take into account the combined
impact of perhaps several dozen construction projects along the shoreline.

t then becomes necessary to understand the circulation of the bay as a
whole, and the rate of exchange between the bay and cutlying waters. The
rate and quality of the effluent entering Biscayne Bay is a function of
past planning and water management practices on land. Therefore, in
order to protect or restore the Bay environment, consideration oust be
given to the ability of the receiving water body to remove pollutants
through various physical, chemical, and biologleal processes.

€irculation characteristics, flushing rates, or residence time
of a receiving water body can provide some perspective. The tides in
Biscayne Bay are semidiurmal and have a mean ranmge of 1.5 feet and are
influenced by winds which when greater than 20 knots (as they frequently
are) may nullify tidal currents. Current wvelocities through the bay to
ocean tidal passes along the eastern side of Biscayne Bay average .5 to
3.0 knots but within the bay the average velocities are less than .5 knots.

The reglons of direct coastal-estuarine interaction are confined
to the immediate vicinity of the seaward cpening coupling the estuary to
the sea. Flow through these cpenings normally will be dominated by tidal
forces.

The residence time of water within the inlet exchange regions
depends greatly on the magnitude of the longshore coastal current seaward
of the inlet, If, on ebb tide, the estuarine discharge intersects a
strong coastal current flowing parallel to the shoreline, then a large
portion of the discharge will bea removed from the vicinity of the inlet,
thus reducing the residence time of the region to about one day. Often,
the coastal currénts are weak seaward of Biscayne Bay. Therefore, a
large portion of an ebbing discharge will return te the bay on the flood
tide, The residence time in the vicinity of the tidal inlet in this
gituation will range from a few davs to a week,
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In an estuary such as Biscayne Bay that consists of several inter-
connected basins, the exchange of interior water will be predominantly
between the different basine. Direct exchange with the ocean will be
restricted to the regions In the wicinity of the tidal inlets. 48 a
result of the simple reversing tidal current patterm, the interiors of
the basins in Biscayne Bay will exchanga with the adjacent north and
south basins with very little direet exchange with the ocsan by tidal
mechanisms. The residence time of interisr twaters has been estimated ta
be on the order of one year. Wind induced cireulations were found to be
capable of reducing the residence time by a factor ranging from 10 to
100, The strong northerly or northwesterly winds which set up the proper
offshore currents reducing the residence time are associated with the
passage of cold fronts during the winter months of Decembar through March,
However, during the remainder of the year, winds are predominantly weak
in intensity and in an onshore directiom, with the result that interior
water exchange is dependent upon the tides. The effect em pollutants
being diacharged into the bay will be to accumulate pollutants along the

mainland shore with very little removal except during periods of intensive
meteperological activity,lZ

Salinity. Salinities in Biscayne Bay range from chloride roncen-
trations well belew that of seawater (which is normally 35 parts per
thousand) to hypersaline condition during which chloride concentrations
can reach 42 parts per thoumand. The occasienal hypersaline conditien
can result from lack of rainfall and no terrescrial discharge of fresh
water for extended periods,in conjunction with high evaporation rates
from the partially enclosed, shallow echayment.

Under predevelopment conditions, terrestrial surface water
discharge during the reiny season flowed through the shallow transverse
glades dissecting the ceastal ridge, The few natural streasms continued
to flow as a result of ground water seepage, and underflow occurred along
the coast and bay fleoor for several months after the rainy season. Under
present day highly urbanized conditions, water management and water con-
trol practices have resulted in an acceleration af the discharge of
fresh water to Biscayne Bay (via canals) thus causing great fluetuations
in bay salinities in the vicinity of the major camals. The general impli-
catione of the various land use controls and artificial manipulation of
the system has caused salinities te be both higher and lower than what
would be expected under natural conditions, Moreover, if proposed F,C,D,
backpumping practices become operational, the freshening in Biscayne
Bay will be less frequent, and bay salinity will most likely be increased.

lemperature, In all ecosystems, whether terrestrial or aquatic,
temperature is a factor to which the biota responds. The ecology of
Biscayne Day is based on normal annual temperatures which range From
approximately 70° F in winter to as high as 90° F in summar. The optinal
temparature for diversity of species and numbers of individuals is
approximately 80°% F, The occurence and behavior of the Bay's biota
responds markedly to significant deviations from normal seasonal tampera—
tures., The growth of benthic macro-flora is retarded by normally high
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summer Cemparatures but recovers during the cooler winter months., Simi-
larly the spawning of most animals is critically tied to the normal
annual progression of temperatura change.

Studies of South Biscayne Bay to determine the effects of the
discharge of heated water on the biota in the vicinity of the Turkey
Foint power plants have shown that sea gresses, benthic algae, inverte-
brates, and fish were all aignificantly affected by elevated temperature
near the polnt of discharge. The most obvious effects were the decreéases
in the number of algal species and the decline in the growth of sea grasses
over an area of several hundred acres of bay bottom with barren conditions
being created on some 50 acres, In general, animals where shown to be
affected by temperatures exceeding 917 F, L

Biology. The productivity of the Biscayne Bay estuary is dependent
upon the viability of the two major vepetative communities: the shoreline
mangrove community and the benthic marine grass beds with their associa-
tions of macro algae. These vegetative types support a detritus=-based
ecosystem of high productivity in terms of numbers of individuals whose
value to man is realized in terms of water clarity and an abundance of
lower order species which attract large populations of game fishes. The
value of the mangroves as they relate to the health of flora and fauna
has been discussed in detail in the chapter om Natural Svetema, For
this reason, it is discussed very briefly here,

The mangrove swamp is an example of a detritus-based ecosystem
which until recently has been little understood. Formerly, mangrove
gwamps were erroneécusly considered to be biological wastelands, but
recent reasearch has yielded important informatiom about the productivity
of these areas and the importance of red mangroves to Florida fisheries,
It is now believed that fragmenteéed leaves of red mangrove trees supplement
phytoplankton as the primary base of the nutrient pyramid in tropical
coastal waters, When the mangrove leaves fall in the warm shallow waters
they become covered with fungi, bacteria, and protozoa which are themselves
rich sources of vitamins and protein and are subsequently decomposed into
minute particles called detritus., As the decrital particles decrease in
aize, thelr surface area Increases, and the increased surface leads to
more fungl, bacteria, and protozoa thereby inareasing the relative concen-
tration of protein and caloric value making them more valuable as a food
sourceé. Ihese particles are fed upon by a key group of detrital E"“’HEEI'
such as amphipods, mysids, copepods, shrimp and some species of fish,

The extensive prop root syvstem produces a maze reducing tidal
currents causing the deposition of suspended silt, and providing surfaces
for attachement of marine organisms and protection for juwvenile fishes
from predators. The penetration of the mangrove roots deep into the
anaerobic mud of the shoreline is basic to mineral cyeling necessary for
maintaining the high primary productivity of this aquatic community.
Gross photosynthesis of mangroves has also been shown to be sensitive
to the terrestrial inflov of nutrients from adjacent upland vegetation.l3
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Although mangroves are effective in converting nutrients into a form
useable by aquatic life, they are subject, as are all eutrophic systems,
to overenrichment, oxygen depletion and fish kills, This illustrates
both the role of the mangroves in the maintenance of water quality, and
the desirability to plan and properly design developments upland from
mangrove areas.

Within the bay itself the most important biotic community is that
of the marine grasses and associated algae., The grass commmity is
composed of turtle grass (Thalassia testudinum), the manatee grass
(Syringodium filiforme), and Cuban sheal weed (Diplanthera wrightii).
These grasses may form a dense cover on the bottom, Thalassia rhizomes
form a thick mat penetrating the bottom for up to eighteen inches,

Grass beds of varying densities occur throughout the bay depending upon
the depth of water, physical and chemical consistency, and thickness of
the sediment deposit. The shoreline sediment wedge in the South Bay
sustains a far higher thalassia population than the mid-bay area with
shallow sediment. The deeply penetrating root and rhizome system plays

an important role in nutrient recycling as well as aiding in water clarity
by accumulating and stabilizing sediments, The grasses and algae are the
Bay's primary contribution of nutrient and habitat to small food chain
animals and early stages of commercially important species. Some of the
more conSplcuous specles inhabiting this area are toadfish, gobies,

snapper, mussels, oysters, mud crabs and snapping shrimp as well as a
wide variety of other animals.

Areas of shallow silt deposits support what can be considered a
suborder of the above community. In these areas the grass beds are sparse
and macro algae predominate, These communities are generally found just
seaward from the coastal sediment fringe in the Bouth Bay and support
large populations of mojarras, pinfish, caridean shrimp, and a wide
variety of mollusks.

On the hard sandy bottom areas of south Biscayne Bay a less
productive zone exists, Here the grass and algal beda are patchy and
confined to pockets of sediment. On the hard bottom, sponges, corals,
and sea feathers have attached themselves and creatures of the offshore
coral reefs such as crabs and starfish may be seen, This is a beautiful
though less productive zone as most of the enrichment is gained from the
adjacent thalassia beds and from the import of mangrove detritus,l6

Grassbeds of varying densities and productivity ocecur throughout
the BEay depending upon the depth and salinity of water and the thickness
and consistence of bottom sediments. However, the water clarity and
bottom condition of much of the north bay i1s unfavorable for any signifi-
cant plant growth. A layer of unconsolidated sediment has accumulated
as a result of years of serving as the "sink" for urban wastes. This
mud is easily stirred up by wind, perpetuating the unfaverable turbid
conditions.
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Unfortunately, the shoreline has attracted considerable urban
development., A particularly unfortunate modification that has been made
to nearly two-thirds of the shoreline of Biscayne Bay is the removal of
mangroves and other shoreline vegetation by practices of dredging, filling
and bulkheading. This destroys an essential zone of productivity and
creates residential property that is more vulnerable to storm tides, the
brunt of which would have been borne by the mangroves. Vertical seawalls
alsc directly reflect wave action without dissipating much of the wave's
force. An improvement over the wertical geawall, wvhere they presently
exist, would be replacement with a sloping riprap shoreline vhich would
help dissipate the force of wave action as well as provide a faverable
surface on which mangroves can establish themselves, Biologists of the
F.C.D: and the Florida State Marine Laboratory in St. Petersburg consider
the reforestation of mangroves as a positive action that can be taken to
enhance the condition of the State's estuarine environment.

Appraising the high costs of creating residential property out of
estuarine shorelines and the costs of maintenance and repair of storm
damaga, as opposed to the high potential of the unmodified estuarine
shoreline for production of marine life essential to commercial fisheries,
sport fisheries, and tourism as well as maintenance of a clean water body
fit and attractive to use by residents, it becomes clear that shoreline
planning and management and preservation as a functioning marine nursery
ground is its best use.

Along with the southward expansion of urban development in Dade
County 1s the concurrent southward recession of biologically productive
estuarine areas in Biscayne Bay. Reasons for this are numerous, Some
are easily avoidable, others are not. Bulkheading can be avoided and
replaced with a sloping riprap shoreline, Mangroves can be preserved
and replanted. Shallow grassbeds can be adequately marked so as to avoid
rilling by power boats, New marinas and boating facilities can be located
in areas least sensitive to necessary alterations. Access facilities in
the vicinity of South Biscayne Bay can be designed exclusively for the
types of craft suitable for use in the shallow grassy environment,

One problem which does not have an easy solution is the ¢leanup
of the primary drainage canal system which systematically discharges slugs
of stagnant water, laden with anaercbic sludge, into Biscayne Bay. The
anaerobic sludge is stirred up bottom material. Tt forms under the
canal's stagnant conditions and from a steady input of urban and agricul=-
tural runoff laden with insecticides, herbieides, fertilizers, and animal
excrement washed from lawms, gardens and parks; oil and grease from aute—
mobiles, service statioms, garages and junk yards; chemical products from
auto washing, laundries and industry; and garbage, trash and other refuse
also finds its way into the canals., Ground water flow alse adds inputs
of pollutants from septic tanks and leachates from cumps and landfills,
Whatever the origin, pollutants of all types find their way into inland
waterwvays and ultimately into Biscayne Bay. Location and design of land
uses both along the shore and far inland all have effects upon the aquatic




and marine environments through direct interaction and through the highly
transmissive Bilscayne Aquifer.

Biscayne Bay with its unique coastline, is the priceless heritage
not of a few but of all the people; as such, its availability, its acces-
sibility, to all the people must be assured; and above all, its quality
and beaauty protected and maintained.

General Zone Description Summary

The descriptions of the envirommental zomes provided in this chapter,
which are an outgrowth of the methodology described in the previous chapter
should provide the basic information on the character of each area; this
background is also germane to the criteria for regulating the use of these
zones as presented in the next chapter. Although minute detall was not
provided here, the present physlographic nature of each zone must be under-
stood in order to grasp the rationale underlying the recommendations for
land use in the various rones.
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ENVIRONMENTAL GUIDELINES

The purpose of these guidelines is to insure that future development
within Dade County is directed in a manner that is harmonious with the
existing natural environment. More specifically, the purpose of the guide-
lines is to: (a) preserve viable functioming ecosystems in a state approx=-
imaténg natural conditions; (b) provide assurance that the natural water
supply's quality and quantity is not threatened by urban growth, and (c)
insure that the carrying capacity of given natural areas 1s not exceeded
by regulating development based on hydrological conditioms, the sultability
of soils, and the character and viability of the wvegetatiom,

These guidelines, moreover, have important implications as they
relate to the existing urban areas. It is intended that adherence to
the guidelines of this Environmental Protection Guide will help alleviate,
in areas to be developed, some of the characteristic urban problems such
a8 alr and water pollution.

County=wide Guidelines

The following guldelines are considered minimem guldelines and
apply to all of Dade County eéxcept where a greater degrea of protectiom
is offered by a guideline within a specific eénvironmental protectionm

zoné or subzone,

Genaral Environmental Considerations

In case of a conflict between guldelines proposed herein and other
eriteria which are a proper exercise of authority of a governmental
jurisdiction, the more restrictive criterion will govern.

The environmental impact of major developments to be specified
will be assessed under a Dade County Development Impact Ordinance
or an Environmental Impact Ordinance.

Drainage, Flood Contrel, and Water Quality

The construction of additional canals, ditches or other waterways
is permitted only in accordance with the guidelines established
for each specific Environmental Frotectionm Zone,

Minimm flood protection and water qQuality control om future develop-
ments is to be provided to the maximum extent possible through use
of retention basins and/or grassy swale areas for handling surface
water rundff. Undisturbed open space areas accompanying development
may be used as retention basins. The degree of on-site retention
will ba a function of the site character and will depend on soil
character, peak flow, storage wvolume, seepage rates, and water
quality information as may be available from existing and future
surface water runoff studies for Dade County.
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The approval of inland water body comstructionm shall be contingent =3
upon meeting the following guidelines: _
Bulkhaading shall be discouraged. —
Surface runoff from new developments to be handled in -
accordance with the previous guidaline on minimum flood |
protaction is to avoid to the maximum extent possible
the diversion of runoff directly to a wvater body through K
the following design considerations:
Setbacks
Proper contouring | ]
Swale areas 8
Retention basins
No septic tanks are permitted om lots less than ome acre. R

Septic tank approval on lots one acre or larger is conditioned
on Department of Foellution Control approval based on soll and
water table suitability which insures no adverse effects on
publiec health. Septic tanks will be phased out as soom as the =
regional wastewater system is able to serve the various zones.

Mo septic tanks or appurtenances thereto are permitted withim g
100 feet of any surface water body.

The sponsors of developments are required to inform all
prospective home buyers of the flood hazard from hurricane
tidal surge or flooding from rainfall inundation, and from
a combinatlion of the two factors. The potential frequency
and extent of inundatlon must be provided for a 10 year and =
100 year flood.

Vegetation and Site Alteration

h.‘
Development is not permitted in the mangrove estuaries -
below mean high water except for the expansion of existing or
the construction of already planmned and funded public bay access .
facilicies.
Within viable hammocks (less than 40 percent exotic vegeatation) —
the following guidelines shall apply:
-
Viable hammocks are considered areas of high priority 4
for public acquisition to be used as passive recreation
Areas. e
A maximum 25 percent site alteration (includes any ground ==
cover disturbance Including structures, streets, sidewalkd,
parking, yards, etc.) 1is permitted within any viable 1
hammock which is one acre or larger. —
-
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all preservation areas except where specific subzone guidelines offer

a higher degree of protection for areas of greater environmental sensi-
tivity. Any deviation from these guldelines must be justified in the
Environmental Impact Ordinance,.

The altered area 1s, to the maximum extent possible, to
be confined to the least wiable areas,

Recognized standards dictate the type and amount of
fi11l permitted around various tree species within the 25
percent maximm disturbed area.

Tree wells or contouring are considered adequate substi-
tukes for fill.

Within impacted hammocks (40-60 percent exotic plants) construction
is, to the maximum extent possible, to be confined to areas charac-
terized by exotic vegetation. A maximum 50 percent site alteration

is permitted.

Within stands of Dade County Pine of one acre or larger the
following standards apply:

A maximum of 50 percent site alteration 18 permitted.

The altered area is, to the maxisum extent possible, to be
confined to the least wviable areas,

A maximum of 6 inches of fill may be placed at the base of
any pine tree during and after development.

Where £1ll exceeds & inches tree wells or contouring may
be considered as alternatives.

Within all areas of allowable site alterations the existing native
vegetation 18 to be incorporated into the landscape plan of the
development to the maximum degree possible,

Revegetation is to be accomplished with preexisting specles or
other suitable species except that the undesirable exotic speclas
(see list below) are mot to be replanted or propagated.

Ardisia (marlberry) - Ardisia Solanacea
Australian pine - Casuarina spp.

Bishopwood - Bischofia javanica

Brazilian pepper (holly) - Schinus terebinthfolius
Castor bean = Ricinus communis

Colubrina = Colubrina asiatica

Common snakeplant - Sanseviera trifasciata

Guava = Psidium guajava
Melaleuca icljeput = Melaleuca guinguenervia
Trailing wedellia - Wedelia trilobata

Preservation Tone Guidelines

These guidelines are considered minimum standards and apply te
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Ho development is permitted which would remove or

displace organic soils, native vegetation, or endangered species
of wildlife. Restricted development includes, but is not
limited to:

Hock pits or borrow plts
Paved surfaces or roadbeds
All structures

Passeive recreation facllities and public facilitles essential to
public health, safety and welfare, approved under the Environmental
Impact Ordinance, are regulated as follows:

Where facilities for sanitary waste are necessary, self-
contained facilities may be utilized.

Transportation facllities which would retain, divert or
otherwise bleock surface water flow of a 50 year storm must
provide for the resstablishment of sheet flow through the

useé of interceptor spreader systems or performance equivalent
structures and shall provide for passage of stream, strand

or slough waters through the use of bridges, culverts, piling
construction or performance aquivalent structures or syvstems.
Channelization of such areas shall be the minimum length
necessary to maintain reasonable flow and prevent weed
blockage.

Flacement of structures oust be accomplished in a manner
that will not adversely affect surface water flow or tidal
action,

No activities which alter the depth, duration, or seasonality
of inundation are permittad.

No tracked vehicles except for fire fighting purposes are
permitted off roadways.

Flood Control District Conservation Area #3 Subzone Guldelinea (P-1)

Backpumping should be pursued to increase water storage provided
that:

Flood plain zoning or other preservation meéchanisms are
initiated to protect recharge areas having deep organic
soils and ground-water within these areas is maintained
at the highest practicable level,

The quality, quantity and seasonality of water in the
Conservation Area JA 1s maintained to protect the natural
Everglades environment and the water supply of the Everglades
National Park.
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The water which is backpumped will have no detrimental effects
upon the Everglades.

Coastal Freservation Subsona (P=4)

Public bay access facilities are limited to the expansiom

of existing facilities and the construction of already planned
public bay access facilities., These facilities are to be located
and designed, to the maximum extent possible, in a manner which
has minimum impact on mangrove commmities,

Within the boundaries of South Eiscaynea Bay and Card Sound (to
be defined as those waters to the mean high water mark) dredge
and fill, bulkheading, and new navigation channels is
permitted only in accordance with already planned public bay
access facilities.

Redevelopment along Biscayne Bay is to be accompanied by the
replacement of existing bulkheads with a riprap shoreline with
a 3:1 slope to the bay bottom.

Development regulations within one mile of coastal waters should

minimize surface runoff to South Biscayne Bay to preserve water
quality. Use of fertilizer and pesticides should be minimizad,

Lonservation Zonea Criteria

No septic tanks, package treatment plants, dumps or sanitary landfills
are permitted in these zones., Self-contained waste treatment
systems may be permitted.

Site alteration is limited to 25 percent of any given tract.

There 1s to be no further destruction of tree islands, bay heads,
and willow heads.

High maintenance landscaping is discouraged and revegetation

with native vegetation is encouraged to minimize water consumed
for sprinkling and the necessity to fertilize.

Conservatlon Subzone Area B gc—zl

Water control facilities within this subzone are limited to
water conveyance facilities (e.g., for backpumping) constructed
solely for the purpose of water conservation or water quality
control, Thus, water control for the sole purpose of providing
flood protection for urban development, is not permitted.

Such protection may only be realized through filling.

159




Hurricane Tidal Zome

These guidelines should be copsidered minimum standards to protect
areas of greatest hurricane flood potential. They are mot purported to
provide adequate flood protection for other areas or from greater storms.

Development within this zone must have floor elevation at or

above the 100 year flood level. This is to be comsidered an

interim guideline until compliance with Federal Flood Insurance -
Frogram regulation is realized.

Development is, to the maximum extent possible, to utilize
organic soll pockets as retentiom basins.

Ho septic tanks are permitted,.

Wataer control facilities within these zoneg A2 limitad to

those additional facilities which will not potentially overload

the primary and secondary drainage system now providing flood --
protection for Dade County.

Submarginal Development Zone

No septic tanks or package treatments are permitted in this
zone, Self-contained facilities may be permitted. oo

Site alteration is limited to 50 percent within any given
tract in this zone. The disturbance should be to the maximums

extent possible confined to those areas impacted by exotic vegeta- 5
tion and to areas not characterized by organic soils.
The following vegetative associations are to be preserved to the a
greatest extent possible;

Hardwood hammocks —~

Bay heads
Cypress domes
Mangrove fingers

Water control facilities withim these zones are limited to

those additional facilities which will not potentially overload

the primary and secondary drainage system now providing flood e
protection for Dade County.

Southeast Submarginal Development Subzene (SMH=1) -

Any drainage of thils subzone to the southeast across L=31FE must [
insure that a system of weirs to distribute water beyond L=-31E
as sheetflow across P-4 to the mangrove estuaries is adopted.
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Agricultural Zone

Maximgm effort should be made to maintain all this zone as
agricultural open space., Pineland and hamsocks should not be
destroyed to provide for agricultural or urban land uses.

Septic tanks are permitted only on lots of one acre or larger.

Water control facilities within these zones are limited to
those additional facilities which will not potentially overload
the primary and secondary drainage system now providing flood
protection for Dade Coumty.

Forest-Grove Compatibility Zcme
This area has a maximum site alteration of 50 percent within

wvlable growves,
Removal of pineland for agricultural purposes 18 not permitted.

Septic tanks are permitted only om lots of one acre or larger.

Water control facilities within these zones are limited to
those additional facilities which will not potentially overload
the primary and secondary drainage system now providing flood
protection for Dade County.

Marginal Development Zone

Development is to the maximum extent possible, to utilize organic
soll pockets as retentlon basins.

HNo septic tanks are permitted.

Water control facilities within thése zones are limited to
those additional facilities which will not potentially overload

the primary and secondary drainage system now providing flood
protection for Dade County.

Development Zone

Within the development zone the only criteria are those
applicable to all Dade County. However, water control facilities
within these rones are limited to those additional facilities
which will not potentially overload the primary and secondary
drainage system now providing flood protection for Dade County.
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IMPLEMENTATION

The purpose of this chapter is to present a package of proposed
tools for implementing the Environmental Protection Guide. These tools
are not purported to be a conclusive package, but should provide a broad
basis for realizing the major goals of this study. Moreover, some of the
tools presented herein will require additional legal research and study
before they can be drafted for adoption.

The primary function of the implementation tools recommended in-
clude: (a) the preservation of the most unique and wvaluable natural
areas; (b) the regulation of the intensity of development and therefore
the overall disturbance of given areas; (e) tailoring the intensity and
density of a development in & manner which is compatible with the natural
environment; (d) the comtrol of development site design so as to preserve
vater quality; (e) the strict control of development impact in small areas
of unigue and valuable vegetation; and (f) the control of site design so
as to protect the recharge capacity of the Biscayne Aquifer.

Realization of the above protective measures will necessitate a
change in values which will permit decisions to be based on more than short-
term economie and political factors. It is, therefore, the aesthetic, psycho-
logical, and soecial benefits of open space and natural area preservation
Wwhich must insure that these areas are protected in future planning and
development .

Without the embodiment of environmental protection measures in
legal tools, progress camnot be achieved. Although the field of environ-
mental law is relatively mew, there have evolved on the federal, state and
local levels many laws related to: flood plain zoning, wetlands protection,
coastal zoning and protection, water resource regulation, land use, and
envirommental impact which refleet a genuine concern for environmental
protection.

Environmental Impact Ordinance

The tool which demands immediate attention and is of greatest import-
ance in implementing key recommendations of this study is the Environmental
Impact Ordipapnce. Ostensibly this ordinance will contain the slemspts pec=
egsary to provide substantial protection within designated Preservation and
Conservation Environmental Protection Zones as wvell as within the unique
vegetative associations of mangroves, hammocks, and pinelands. This law
will, therefore, require the subtmission of an environmental impact statement
vhich must justify the proposed activity within any area for which the law
is applicable. The impact statement for activities within these "Areas of
Critical County Concern" must state all impacts on the nmatural environment
and must Justify any deviations from the guidelines for the designated
areas as embodied in the Environmental Protection Guide. Thus, deviations
from permitted uses or recommended site alteration limitations must be
thoroughly Justified on scientific grounds. Although 1t cannot be assumed
that maximum protection will be provided for these critical areas, sub=
stantial protection should be provided until legal research on all potential

v N, e ey e
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Protection mechanisms can be completed.

Special Zoning District

In such cases where adequate protection for the Conservation Envir-
onmental Protection Zone or for mangroves, hammocks, or pinelands cannot be
provided through the Environmental Impact Ordinance, & second tool should
be considered. This tool would be a special zoning district; & second tier
of zoning, which would superimpose over all existing zoning districts the
following regulations: first, any zoning permitted within the Conservation
Zone delineated by this study would be subject to the site alteration limit-
ations and all other guidelines presently applicable to the Conservation
Zone; second, any zoning permitted within mangroves, hammocks, or pinelands
would be subject to previously recommended site alteration limitations
and other regulations embodied in the guidelines for these areas. Such a
tool would not specify permitted densities (this would be determined by
existing zoning), but would impose regulations over and above those embodied
in the zoning district dictating permitted density.

Developmental Impact Ordinance

A Developmental Impact Ordinance, unlike the Environmental Impact
Ordinance, would provide & systematic and comprehensive review process for
development in all Dade County. The tool should require developments of
more than 250 units, and up to the threshold at vhich they meet the standards
degignating them as (State of Florida) "Developments of Regional Impact" to
submit an impact statement outlining the impact the proposed project will
have, based on consideration of the following factors:

1. natural characteristics, ineluding geclogy, scoils, hydrology,
plant groupings, rare or endangered species, and wildlife
habitats;

2. changes in micro-climate, surface water runoff, natural
vegetation, ailr quality, and effects on topography or
landscape resulting from soll remowval;

3. design process and its relationship with the natural charac-
teristics of the site and swrrounding area;

L. sewage generation and capacity of treatment facilities;
5. water consumption and availability;
6. storm water runoff and retention;

T. traffic generation and capacity of roads and publiec trans-
portation facilities;

B. projected school enrollment and capacity of existing
facilities;
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9. open space and recreation needs and existing facilities, and
10, Public safety facilities.

The Devalopmental Impact Ordinance would be designed to assess the
impact of a project regardless of its location and, therefore, would be
equally useful in protecting the environment in all zones. The ordinance
could offer protection to mangroves or sloughs in the Preservation Zones,
to hammocks or pineland in the Development or the Forest-Groves Zones, or
it could aid in the protection of marshland in the Hurricane Tidal Zone.
However, its purpose will be to assess the county-wide impact of any major
project and, therefore, should help alleviate some of the major envirommental
problems which seem to emanate from urban development.

B and Shareline Protection Measures

The adoption of tools to insure the protection of coastal estuaries
and Biscayne Bay are essential 1f water quality and marine productivity are
to be maintained in Biscayne Bay. With respect to mangrove protection
the adoption of a bulkhead line at or above mean high water should be
pursued without hesitation. Although such a regulation may not protect all
mangroves, it would provide substantial protection to red mengroves which
have been shown to be essential to the maintenance of marine productivity.

A tool vhich could be useful in the maintenance of, or the reestablish-
ment of bioclogical productivity is a Bulkhead Regulation Ordinance; such an
ordinance should prohibit the use of bulkheads in any shoreline development
or redevelopment and should require the use of shoreline riprap.

Overall protection of the Bay can only be realized by eliminating
the multi-jurisdictional regulation which now exists and establishing
8 Biscayne Bay Conservation Commission with complete authority over Bay
activities wuch as now exists in the San Francisco area. Under such an
agency, permits would be required for all bayshore development, for any
discharges into the Bay, and for all other activities within the Bay. The
Commission should retain veto power over all bay activity if effective
regulation is to be achieved.

Federal Flood Insurance Ordinance

One additional tool which should be adopted as scon as possible
iz an ordinance adepting the regulations for conformance with the Federal
Flood Insurance 100 year flood program. Iemediate adoption will impsure
protection within the Hurricane Tidal Zone designated in this study as
well a8 In other Ilood prone areas in Dade County.

Wastewater Disposal Ordinances

Another area where protection is needed is the effective regulation
of septic tanks and package treatment plants. Although some ongoing studies
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exist on the water quality effects of septic tanks these conclusions —
cannct be appropriately applied to areas off the ccoastal pine ridge

vhere the most severe problems exist due to a high water table and low

permeablility splils. An ordinance should be adopted which would take a -
very conservative approach to permitting septic tanks; such action should

insure that effective precauticnary measures for the protection of our =
drinking water supply, the Biscayne Aquifer, are taken. The guldelines
of the E.P.G. should be considered an appropriate starting point with
septic tanks to be prohibited from Preservation, Conservation, Submarginal, e
and Marginal Zones. Package treatment plants vhich presently come under

County ordinance, only in the requirement of a permit and a public hearing, -
should be regulated more rigidly with them prohibited in Preservation,
Conservation and Submarginal Zones.

Subdivision Regulations

’ A tool which could be used effectively for environmental protection
but which has seldom been put to such use is the Subdivision Code; Chapter
28 of the Metropolitan Dade County Code encompasses these regulations which
are presently reviewed and revised, according to the Metro Charter, by the

Flanning Department. At present the regulations under Chapter 28 are en- —_
forced by the Flat Review Committee which has representation from the Public
Works, Building and Zoning, Traffic and Transportation, Parks and Recreation, '

and Planning Departments; the School Board is also represented. One basic
shortcoming of the Flat Review Committee has been its inability to effectively

reviev and recommend on issues other than technical or enginesring matters —
vwhich are specifically provided for in the Subdivision Cods. In light of
the Committee's present membership and responsibilities it would be desirable -

for the Committee to have the authority to review planned subdivision de-
sign. Insurance that site design iz compatible with the existing environ-
ment should be achieved through amendments to Chapter 28. -

An implementation issue which is at the heart of the Environmental =
Protection Guide is that of controlling surface water runcff and the
deleterious effects which it often has on water quality. Changes in Chapter
28 of the Dade County Code and in overall County policy may be necessary
to effectively deal with this problem. Although extensive, indepth studies

of the adverse nature and effects of surface water runoff have not been con- "
ducted in Dade County, wvarious studies throughout the United States polnt
to the severity of this problem. Although recent efforts have been made W

to effectively deal with this problem on the development site scale a
number of additional changes in County policies, plans, and lawvs may bhe

necessary. A further shift from past County policy which often required -
positive drainage via culverts, gutters or storm drains, to the incor-
poration of seepage drainage using retention basins or swale areas, will vy,

probably be the most effective means of reducing surface water runoff
pollution in developing areas. The extent to which seepage dralinage can

be used will necessarily depend on the flood protection avallable to the -
proposed development site; the soll and vegetatlve character of the site,
and the amount of undisturbed open space available for retentlon purposes. -

In certain Environmental Frotection Zones it is anticipated that complete
on site retention without additional dralnage for flood protection may be
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possible if large enough areas are left as undisturbed open space. The
Subdivision Code and the references it makes to the Public Works Con-
gtruction Manual is the basis for regulating the handling of surface

water runoff, Thus, it is this regulatory mechanism which must reflect

the findings of local storm water studies by changing the Code where
necessary to insure that the deleterious effects of runoff on water

quality are minimized. The increased use of soil filtration and vegetation
nutrient uptake should be an effective means of beginning to cope with the
problem.

Relative to the incorporation of seepage drainage in place of or
in conjunction with positive drainage, the issue of flood eriteria must
be addressed. It is possible that the present flood eriteria may not be
applicable to areas where flood protection is not presently adequate and
where development without additional flood protection through positive
drainage is to be permitted. In such cases it is anticipated that the
required undisturbed open space will be adequate for on site retention.
I1f, however, the water table rises with the contour of the land where
£111 is needed on the portion of the tract to be disturbed, then revised
£fill requirements based on & study of the site may be necessary.

Building Code

Building Code regulations might be considered of little importance
in terms of their potential for providing any protection of the natural
environment. However, in certain areas the adoption and enforcement of
new regulations could be a useful implementation tool. Perhaps the adoption
of more restrictive regulations on the development that can take place
on Dade County soils is the most important issue relative te the Envirom-
mental Protection Guide. The appropriate place for such changes would be
Chapter 24 of the South Florida Building Code. Guidelines should be deter-
mined and ordinances amending Chapter 24 should be adopted to control
development on marl soils and organic-peat or muck soils. Specifically,
the code should state the alterations that must accompany development on
marl soils to insure that adequate drainage is provided at the same time
that maximm possible percolation of rainfall is guaranteed.

Changes in the code may also be necessary to provide adequate hur-
ricane flood protection in some areas. Presently the County is attempting
to conform to federal flood insurance regulations which will necessitate
drastic building code change in flood prone areas., Requirements for stilt-
ing structures may be part of such regulations.

Taxation

At the heart of existing inadequacies in the present tax structure
{s the fact that Florida law requires that structures and land be taxed
at the same rate., The net effect is that relatively close-in land can be
held at low tax cost while the community produced value of the land con-
tinues to rise, Thus, speculators and developers continue to have the
speculation impetus for leap-frog development that characterizes urban
sprawl, So long as these incentives exist controls such as subdivision
controls or environmental regulations may not be effective.
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A number of modifications in the tax structure could be undertaken,
but discussion here will be limited to a few alternatives. One taxing
method which would encourage the maintenance of open space is "annual
value taxation", Under this tax policy land is taxed according to its
annual value which is equal to the annual gross rental value of the
property. Thus the tax is placed on the existing use of the property and
not on the most profitable use of the property. Since such a tax system
would not levy tax on vacant property the creation of greenbelts, or the
maintenance of open space “pockets” would be more economical than is pre-
gently the case.

A second tool to be considered is "land value increment taxation'.
In such a system taxes are levied only on the increased value of the land.
This tax would encourage more intensive use of land by reducing the return
from land speculation. Since the tool has the potential of encouraging
efficient land use, particularly in the central city, it could have the
indirect effect of providing more open space.

Land Banking

Another lmplementation tool which could assure the realization of
the goal to restrict development in the Conservation and Preservation Zones
delineated in this study is land banking. Land banking by the County
could be accomplished through the use of general obligation bonds and
is the tool which in the long run has the greatest potential for preserving
natural areas. Immediate investigation into the possibility of floating
bonds for the purchase of lands in designated Preservation Zones and in
some Conservation Zones should be pursued. Frecedent for land banking is
common, particularly in Canada and Europe. The extent to vhich the govern-
ment in Dade County can become involved in land banking depends on powers
granted by the State enabling legislation. However, if the powers are
available, a program should be developed which would provide for the return
of some purchased lands in the Conservation Zones to the private sector with
restrictive covenants or deed restrictions accompanying the sales, The
resale of land by the government would serve a two-fold purpose. First,
it would avoid the legal complications involved in zoning where the re-
striction of an individual's use of his property may conflict with the
constitutional rights of the individual to use that land. Second, through
the use of covenants or deed restrictions, it would provide the County with
an effective method of restricting the use of land to appropriate inten-
sitles of development. If implementing a land banking program proved to
be time consuming and required drastic changes in governmental policy and
responsibility, it could be preceded in the interim by zoning changes or
other implementation tools. Ultimately, the consideration of publie pur-
chase may be necessary in the Preservation Zones.
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