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SOUTHWEST BROWARDNORTHWEST DADE SUBREGIONAL STUDY
Phase 2

FINAL DRAFT

L INTRODUCTION

The Southwest Broward/Northwest Dade Subregional Study area encompasses
approximately 200 square miles in southwest Broward County and northwest Dade County
(Figure 1). The study area was chosen because it is a relatively undeveloped part of the
region, portions of which have been experiencing growth pressures. The study has been
completed in two phases.

In August 1988, Council staff assembled a working group of agency and local government
representatives to address issues related to the study area. The working group met on a
regular basis for ten months and assisted staff in compiling existing information regarding
land use, natural resources and infrastructure in the study area from published sources and
agency documents. Compilation of the information resulted in the Phase 1 report which was
completed in June 1989.

The Phase 2 report is a continuation of Phase 1. It includes an analysis of existing information
in five subject areas: water resources; wetlands; surface water management; transportation;
and potable water, wastewater and solid waste infrastructure. Technical committees have
been established to address each of the subject areas. Each committee includes individuals
representing a variety of interests, and a respected professional with substantive knowledge
of the subject area serves as its chair. The committees have met regularly for approximately a
one year period to reach a consensus in interpreting existing data, summarizing major
findings and formulating recommendations based on the findings.

In addition, a study participants group has been established to review and comment on all
draft materials compiled from the Committees' work by Council staff. This group includes
approximately 200 members representing all agencies, groups and individuals who have
expressed an interest in the study and have requested to be kept informed. The group has
met four times over the past year and has provided numerous written comments on draft
materials.

The chairmen and chairwomen of the give committees and the Planning Council staff are
responsible for coordinating and consolidating information from the technical committees,
resolving conflicts within and between the committees and preparing reports on the study's
findings and recommendations.

Local governments and permitting agencies may use the information in this study as well as
information referenced in this study to assist in their decisions, to modify local and regional
comprehensive plans and to establish priorities and planning initiatives in areas identified as
requiring additional consideration.

This report has been organized by subject. Data, information and analysis on each subject is
followed by a summary of findings with corresponding recommendations for each major
subject area. An executive summary containing the entire set of the study's findings and
recommendations accompanies this report.
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IL LAND USE

A. Existing Land Use

The study area covers approximately 215 square miles of mostly undeveloped land.
Most t the development that has taken place or been proposed is in Broward County,
where a number of large-scale developments are under way or have received
governmental approval. Dade County has restricted the area's development by setting
its urban development boundary through 2010 at the Homestead Extension of the
Florida Turnpike (HEFT). Broward County has not designated an urban development
boundary.

The Broward County portion of the study area lies within the jurisdictions of five cities:
Miramar, Pembroke Pines, Cooper City, Davie, and Sunrise, and in unincorporated
Broward County. Most of the Dade County area falls within the jurisdiction of the
county government with a small portion in the cities of Hialeah and Hialeah Gardens.

Broward County adopted a 1977 land use plan that called for growth to be phased with
the provision of community services, facilities, and transportation. The plan also called
for close scrutiny and monitoring of the environmental impact of all future growth in
developing areas in order to preclude unnecessary degradation of the area's land, air,
and water resources and to prevent irreversible damage to the environmental resources
of the region. Dade County's Master Plan at that time designated the area west of the
HEFT as conservation and limited land uses to agriculture and open space except along
the Palmetto Expressway and 1-75.

Table 1 contains approximations of existing and proposed land use acreage for the study
area. Since Broward and Dade Counties do not use the same land use classifications, the
classifications used in this report are a composite of both systems. The figures were
derived through consultation with local governments and using planimeter and
computer calculations. These figures are estimates and the differences in total acreage is
due to human error.

The counties have not established data bases containing this information at this time.
Once this information is in place, a more accurate assessment of land use acreage can be
made.

The Broward County portion of the study area covers approximately 72,000 acres, a large
part of which is either undeveloped or in agricultural use. The area north of Sheridan
Street includes most of the existing residential acreage in the Broward section of the
study area. As Figure 2 indicates, the majority of this housing is estate residential
surrounded by undeveloped land, with higher densities close to 1-75 and State Road 84.

In the Dade County portion of the study area (Figure 3), most of the land is designated
as open land and environmental protection and is part of Dade's Northwest Wellfield
protection area. The Dade County portion of the study area covers approximately 56,000
acres; 75 percent is undeveloped; eight percent is being mined; nine percent is
agriculture; and the remaining eight percent includes residential development near
Tamiami Trail and Okeechobee Road.

3
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Land e h e 11ae

Eate Resdential(1unitS5acres) 11,734 19,534
Low Density Residential (14 DU/A) 4915 2
Medium DensityResidential (7-25DU/A) 1,504 172
High Density Residential (25 DU and up) 2,113 354
Business (Counercial) 701 4137
Industrial (Includes Mining) 10862 6,114
Cannunity Facilities 421 1I1
Conservation 498 12,176
Parks and Recreation 3,785 2447
Transportation 2,762 2,860

Open Land (Vacant) 3

TOTAL 141,924** 129,090*

* DU/A - dwelling units per acre.

** The actual acreage of the study area is approximately 138,000 aces This figure
reprsents an area different from that of the study area. This is likely the result
of human error during calculation

SOURCES: Broward County Comprehensive Plan (1989), Dade County
Comprehensive Master Development Plan (1988), SFRPC.

B. Future Land Use

Figures 4 and 5 illustrate the future land uses proposed for the study area

The principal jurisdictions along the Dade/Broward County line are the City of Miramar

compatible with Miramar's proposed use
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Loal government comprehensive plans anticipate that most urban type development in
the study area will occurin Broward County with the exception of an industrial corridor
along 1-75 south of the HEFT in Dade County. Most of Dade County within the study
area lies beyond the county's year 2010 urban development boundary; the area is
restricted to agricultural uses and relatively very low density residential.

The significance of the growth that is prposed for the study area can be derived from
the existing and future land use figures in Table 1. According to these figures,
residential acreage, which includes areas that are currently being mined for limestone,
will increase sharply, as will commercial acreage. Industrial acreage will decrease;
however, this acreage includes areas currently being mined. As the resource is extracted,
this land may be converted to other land uses. If the area is developed in accordance
with the land use plans, the amount of open land will drop sharply with much of it
going to residential development, although some of it will be designated as
conservation.

If not planned for properly, this may result in increased pressure on the Region's natural
systems and infrastructure as new residents require services such as water and sewer,
solid waste disposal, electricity, roads and mass transit The low density nature of the
development may increase urban sprawl and increase the cost of providing services.

Eleven Developments of Regional Impact (DRIs) and one Florida Quality Development
(FQD) totalling 18,936 acres have been approved for the study area (Figure 6). Table 2
lists the approved land uses for these proects. These projects represent only the large
scale developments within the study area which have undergone DRI or FQD review.
Several smaller developments have gone through local government approval.

C. General Description of Natural Resources in the Study Area

The study area was historically part of the Everglades wetland system. Large volumes of
fresh water flowed over the land during the wet season (summer and fall) recharging the
Biscayne Aquifer underneath. In some sections, the study area still exhibits some of the
historical characteristics of fresh water prairie and forested wetlands. However,
draining and filling for agricultural and urban development, and water withdrawals for
potable water supply have changed the physical characteristics of the area. Melaleuca,
an invasive exotic plant species that will crwd out native vegetation and alter wetlands
habitat, has flourished. Remnant wetlands occur in areas where the water table is close
to or at the land surface. The balance of the area can be considered transitional from
wetland to upland habitat.

While extensive impacts have occurred, they have not eliminated the benefits of the area
as habitat for wildlife. Many species of animals, both wetland and upland, are found
throughout the study area. These values should not be dismissed because of alteration
of the area from its previous state.

The Biscayne Aquifer, the primary source of drining water for the nearly three million
people in Broward, Dade and Monroe Counties, lies beneath the entire study area.
Water enters the aquifer from rainfall and from the canals that lead from the Water

9
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DEVELOPMENTS OF REGIONAL IMPACT AND FLORIDA QUALITY DEVELOPMENTS

Dwelling Industrial Commercial Office Hotel
Units in sq. ft. in sq. ft in sq. ft. Rooms Other* Total

E... 8acr .. agss. (acres) aggs.. acres acres) Acres

Country 5,100 1,621,000 1,142,000 504,000 -
Lakes

Bluegrass 2,700 - 200,000 - -
Lakes (318) (20) (140) (478)

Miramar Park - 1,365,000 - 735,000 -
of Commerce (127) (40) (167)

Chapel 3,200 1,274,000 285,000 709,000 -
Trail (437) (73) (26) (42) (723) (1,301)

Silver 6,498 - 758,000 553,000 300
Lakes (2,166) (98) (66) (19) (2,349)

Pemb. Pines - - 1,30,000 - - (105)
Reg. Ctr. (105)

Pembroke 4,339 3,116,000 632,000 1,019,000 -
Meadows (488) (259) (61) (85) (580) (1,473)

Pemb. Lakes 900 - 1,755,000 575,000 200
Reg. Ctr. (40) (46) (36) (6) (40) (168)

Embassy 1796 - 185,000 - -
Lakes (365) (20) (247) (632)

Weston 20,642 105,000 2,398,000 1,027,000 -
(4,836) (853)" (316) N/A (3,491) (9,496)

84 South 1,998 440,000 579,000 95,000 130
(304) (68) (54) N/A (11) (226) (663)

Tishman- - 5,222,000 419,000 2,134,00 600
Speyer _(604)" (604)

TOTAL 47,173 13,143,000 9,690,000 7,387,000 1,230
(9,485) (2,104) (827) (307) (36) (6,177) (18,936)

* This category includes community facilities, roads, parking, surface water management, rights-of-way, etc.
" The land use in the application for development approval (ADA) is shown as Industrial/Office/Commercial (I/O/C).
N/A - The information is not available (see note).

NOTE. The applications for these projects were submitted before there was an 'office land use category in the
Broward County Comprehensive Plan. In this table, "Office* is considered a commercial land use and is
included as commercial acreage, unless otherwise indicated.

SOURCE: SFRPC
11



Southwest Broward/Northwest Dade
Subregional Study - Phase 2
FINAL DRAFT
July 2, 1990

1. GrlmwaeruddlielEiectio

Conservation Areas Because much of the study area is undeveloped land, it is an
important recharge area for the aquifer. Most of the Dade County parton of the stud
area is within the protection area of the Northwest Wagfield, which supplies water t

northern Dade County.

D. Special Land Use Planning Isnest

SGroundwater and welield protection

The study area is important in terms of aquifer recharge due to its large open are
and highly peaneable substrate. The Northwest Wellfeld occuples the majority o
the Dade County portion of the study area. A partian of the protedtian aeater the

proposed Dade County West Welfeld is within the study area. Buward County
proposing a new regional wellfeld just outside the study area. Any future land a
decisions must consider these facts. These issues are discussed in greater detail i
the water resources section

1 Proposed air facilities

Two airports are proposed for the study area: a major commercial airport in Dad
County west of the HEFT near the Dada/Broward Canry line, and a genema
aviation facility east of U.S. 27 and South of S.IL 84 near the Weston DRL The Dae
County facility is proposed pimarily to relieve commerdal air taffc at Mia
International Airport. The Broward County airport, if approved, will alleviate th
general aviation traffic at North Perry and Fort Lauderdale-Hollywoo
Intemnational airports. Both of the sites are undergoing evaluation for natual
resource and socioeconomic impacts. They are discussed in more detail in th
transportation section of this report. As the plans for these airports are advance
consideration of aisting and proposed land uses in the area must be taken in
consideration.

E Findings and Recommendations

1) : land Use Coordination and Compatibilty

* The existing and proposed land uses within the study area vary in intensity.

.me ''I ',:.'"

* While Chapter 163, F.S., and Rule 9-5, F.C., require intergovernment
coordination in land use planning, this only applies to adjacent kmta
govemnments.

* Land use decisions in the study area may affect noaedjacent local governments

* There is minimal land use coordination between Dade and Broward Countie
and municipalities within the study area.

12
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Recommendation

Proposed land use changes in the study area should be more closely coordinated
between the counties as well as municipalities. A procedure for facilitating the
coordination of land use changes shall be developed by the South Florida Regional
Planning Council.

2) finding Arpoartlanning

* If built, the proposed northwest Dade County airport will create additional land
use conflicts in the study area.

Recommendation

All proposed land use changes in the study should be reviewed with consideration
for compatibility with the proposed northwest Dade County airport In addition,
the proposed northwest Dade County airport should be planned with
consideration given to the existing and proposed land uses in the area.

13

@@ @@~~~~

b; Nl"~ ~ l~~;Ri, :;, , ;:, , i , :~;;i



SouthwestBroward/Northwest Dade
Subrgional Study - Phase 2

The land elevation in the study area is latively lw, and the water table the

than more mineraled, better drained soils.

SEngineering techniques may lower the water te to dry the land and male it

problems in the eastern part of the region and reduce the already-limited supply of
drinking water (Tuckett, 1989). Development involves removing the natural soils

which provide a protective layer above the aquifer and replacing them with more

porous soils. u l

1 Water Quantity Issuesad d

a. Water storage and deliverya n

The continued growth and diversification of South Florida pose unique

Historically, Lake Okeechobee would overflow its banks during the rainy
season, providing a southward sheet flow of water to Florida Bay. Through

14
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management. As demand increases and water becomes more scarce, important
policy decisions must be made regarding the priority of water allocation and
delivery.

Dade County and the SFWMD have an unwritten agreement that would
deliver 500 cubic feet per second of water down the Miami Canal to recharge
the Northwest Wellfield. However this water has not been delivered and
canal recharge of the wellfleld is through the Snapper Creek Extension Canal
flowing north from the Tamiami Canal (Hernandez, Dade County DERM,

the dry months to the proposed South Regional Wellfield (Shair, Broward
County Water Resources Management Division, 1990, personal
communication).

The SFWMD has begun implementation of the Surface Water Improvement
and Management (SWIM) Plan for Lake Okeechobee. This includes
information regarding both water quantity and water quality which will
ultimately affect South Florida. The district is currently completing the SWIM
plan for the Everglades and WCAs. This also includes both water quality and
water quantity issues. The most notable is the allocation of water resources for
natural habitat protection as well as public water supply.

b. The Biscayne Aquifer

The main source of water in the study area, and the Region, is the Biscayne
Aquifer. This is a highly permeable limestone aquifer capable of high yields
with some wells in Miami's municipal system able to pump 7,000 gallons per
minute or 10 million gallons per day (MGD) (USACE,1989). It is also the most
intensely used of all Florida's aquifers.

The aquifer is recharged primarily by rainfall, which averages 60 inches in
South Florida. Of this, it is estimated that only 20 inches recharge the aquifer
an average of 14 inches runs off into surface waters and the remainder is lost to
evaporation and evapotranspiration. Water is also stored in the aquifer for use
during times of low water. During times of low rainfall, water is delivered by
canals from the water conservation areas and from Lake Okeechobee to the
vicinity of the wellfields. Water levels in most canals are controlled by pumps
and structures installed to reduce salt water intrusion. This helps maintain the
proper groundwater elevation in the wellfields. The canals also provide
drainage and flood controL

c. Water level trends

Water levels in the study area historically are high; above the land surface a
large part of the year. Drainage for development has lowered the water table
and reduced the length of time groundwater is at or above the land surface.
Water resources are now part of a managed system of canals and control
structures. The SFWMD controls water levels through management of the

15
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prhnary canal system. Secondary drainage proera ratewtrpeesi
sub-basins throughout the study area in accordancewihtectraan
schedules set by the SF WMD.

There is no comprehenslve groundwater level data for thsuyaa.Frti
report, data was available from three wells in Broward Coutc Fgue7 n
from the Northwest Wellfeld area in Dade County. In aet
water resources on a larger than local scate, more comprelesvl at utb
gathered.

flyawar Coulnty

Existing water level information within the Broward Counyprino h
study area includes ground and surface water level gauge eod n ae
level contour maps. Water level contour maps have beepraedbth
United States Geological Survey (USGS) twice a year formoetaVyar
Generally, the maps have been produced to show water levesna h nlo
the wet season and the dry season These maps were usedi h olwn
description of water level trends in Broward County. Gagn( tain o
both surface and ground water levels are maintained by theUG ihsm
having periods of record predating 1960. Surface water gauigsatoshv
also been maintained by the South Broward Drainage Disrc n rwr
and Dade Counties. Gauge data ranges from continuous-rcdhyrgas
to weekly water level measurements. The gauges are locate ntenrhat
central, and southern portions of the Broward County Foto f h td
area. The gauges used for this analysis are G-617, G-2034 anG-66

An examination of the water level contour maps for Browars ony niae
that water levels within the study area are generally highria h etr
areas and decline to the east. There also seems to be ageralo rigf
water levels within the study area over time. North of the -1Cnl ae
levels seem to have declined approximately one foot in clvtonoehtels
27 years. It now appears that water elevations of seven feetNVw addv
are less likely to occur or to extend as far east as the masidctfoth
period of and before the early nineteen seventies. Thistrnapestob
exhibited in both the wet season and the dry season.

In the study are between the C-11 Canal and the C-9 Canthwaelve
contour maps seem to indicate a decline over time i ae vlo
approximately two feet Elevations of six feet NGVD thataperalyith
record during the wet season seem to have declined to fourfe GDwt
sporadic occurrences of five feet NGVD. Dry season watrlvl a o
have declined to the same extent as wet season water hees u pert
have changed from a high of six feet NGVD to four feet NGDadfieIe
NGVD. The higher water levels of both the wet seasonantedr nn
now appear to be confined to areas dloser to WCA 3 thanthe eepirt
the middle nineteen seventles. This constriction seems to bemrt roone
between Pines Boulevard and the C-9 Canal than betweeo ie olvr
and the C-11 Canal.

16
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In Broward County, the stage duration plotted curves for G417 hndicate that

water levels were above elevation 35 feet NGVD apprudimately fty percent

Water levels during the earlier 19741977 were at or above the 30 feet NGVD
elevation appraximately ninety-thw yeant of the time. The informatlon
may also indicate that the lowest water levels may not last for as long now as
they did betwem 1974 and 197. In general, the water level was higer and

G-617 In that during 1974-1977 water levels above the 50 percent exceedence
level were generally higher than the 1984199 water levels. During l974-977,
water levels exceeded an elevation of a5 feet NGVD a greater percent of the
time than during the 1978-1989 period. This appears to indicate that the

occurrence of the extrme high and low water conditions and bringing water
levels towards the systems' control elevations.

The curves of Gauge G-1636 did not exhibit the same pattern as G-617 and G-
2034. Instead, during the 1974-1977 it is more likely that a given water level
was exceeded than during the 1978 to 1989 period The curves for the two
periods indicate a general lowering of water levels instead of the pattern seen
in the mo northerly area.

The data examined was not mutually supportive The water level contour

levels but did not support the extent indicated by the contour maps The
differences may be due to the following factors:

* the contour maps represent an exrapolation of data from several gauges
over a large area while the three gauges rpresent site specfic data;

groundwater levels and

maps.
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Dade County

In 1988, Dade County DERM produced Technical Report 88-3 (Geology,
Hdrlg, and Water Monitoring Program, Northwest Wlf Protection Area).
This report provided the basis for the following description of existing water
level conditions and trends in the Dade County portion of the study area.

In general, groundwater flow in the area is influenced by water levels in WCA
3B and control structures on the Levee 30 Canal to the west and northwest of
the study area, the Miami Canal to the north and northeast, anmiami

dominant factors influencing water levels are pumpage from the wellfield and
water levels in the Snapper Creek Extension Canal east of the wellfield.

The Miami Canal has a noteworthy influence on the hydrology of the Dade
County portion of the study area. During or in anticipation of heavy rains,
flood gates are fully opened to lower the water levels in the canal and
groundwater flow toward the canal is greatly accelerated. The Miami Canal
also functions to recharge the Northwest Wellfield, a situation which occurs
when groundwater levels are below normal and the SFWMD keeps flood gates
closed to maintain higher water levels.

Comparison of water level maps developed for the DERM study with
historical maps developed by the USGS prior to the wellfield's installation is
difficult due to adjustments to the water management system as well as the
lack of data points available for the older maps. However, comparison reveals
hydraulic gradients (calculated along a line extending from the Dade-Broward
Levee through the center of the wellfield to the Miami Canal) for the area
appear consistent across the gradient The average hydraulic gradient from
the 1987 maps is about 0.25 feet/mile.

The ability to release water from the WCAs and the addition of control
structures on the Miami Canal provided the capacity of holding higher levels
in the dry season and preventing overdrainage. The most obvious result of
improvements in the water management system is the moderation of annual
changes in water levels (DERM, 1988).

A major cause of declining waters level in the study area is potable water
withdrawals. In the Northwest Wellfield area of Dade County, a significant
decrease in water level has been observed in the area where the water is being
withdrawn

Decision makers will continue to confront the issues of water delivery for
public supply competing with the need for water for agriculture, industn and
natural resource protection and enhancement There is a continuing attempt
to balance the allocation of water throughout not only the study area, but the
Region. The system must be able to supply enough water of adequate quality
to sustain hydrologically sensitive habitats, recharge wellfields from which
potable water is drawn, and support agriculture.

19
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3. Water Quality Iesnes

a. La nd use patterns

The major dings and reco endations of a study on land e lesia

area encompaing the Broward County prtn the study area, Soumt

Broard Count y ud (SFWiD, 19a) found that the physical and dmial

future development proceeds in acadance with the secommendations at the

* Industri Zoning Categories should be reevaluated based on potenti

* Broward County should initiate a program to evaluate those areas in the

development
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Since 1982, there has been little change in the Dade portion of the study area
while Broward has witnessed a general intensification of land uses. Intensive

of the nature of the industry, it can be assumed that most of these applications
were in or near the study area. Of these, 50 were exempt from permitting,
three were withdrawn, four were issued, two were denied and there was one
active (DER, 1985). The U. S. Fish and Wildlife Service has characterized
certain aspects of water quality and provided guidance for future protection of
habitat disturbed by rock mining in South Florida in a study completed in 1984
(USDI, 1964) Generally, the study concluded:

* there was no pattern showing annual variations of alkalinity and hardness
common to all lakes,

* annual variability within a lake for pH, conductivity, and transparency was
small,

* annual variations for total phosphorus, total nitrogen, and chlorophyll a
varied by lake but were all classified as oligotrophic or oligotrophic-
mesotrophic (sterile) lakes, and

* No significant correlation among mean depth, age, or surface area of each
lake and total phosphorus, total nitrogen, or chlorophyll a was found.

Another significant trend in land uses in the study area has been the
development of plant nurseries in both counties. Because of their heavy use of
fertilizers and pesticides, these nurseries may have a significant affect on water
quality. These are discussed in greater detail in the next section.

Although designated land use intensities have increased, a large portion of the
study area is still planned for very low intensity agricultural uses (maximum
densities not to exceed one dwelling unit per two and one half gross acres). As
a result, there is continuing pressure for land use changes which increase the
overall density, especially in the Broward County portion of the study area.

b. Water quality in the study area

Dade County

In the Dade County portion of the study area, the maor pollution concerns are
industrial uses, rock mining, illegal dump sites, nursery operations,
underground storage tanks and demolition landfills.

Dade County has maintained four ambient surface and three groundwater
monitoring stations within the study area since the early 1980s (Figure 7).
Land in the vicinity of two of the groundwater monitoring sites (G-1488 and
G-3103) is vacant, the third (G-1637) is near an industrial area. In 1983, higher
than normal magnesium, sodium and chloride concentrations were detected at
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these groundwater stations. 1-2-dkhloroethane was found at station G-3103
Water fmn these stallons routinely has high levels of color which imcaeases
the trihatoethane (TI64) formation potential when this water is uged asa
source of potable water. Phenot concmnallons age also high in tis area du
to the presence or the exotsc plant species againce. Dung 1963 sonal waer
routinely eeeded state and county califoum standads This is indicate o
contandnation by human and animl waste.

Volatile organic compounds (VOCs) wee only sampled from monitudn wel
a-us8a In 198 elevated cthlarde oncentradans were found a two wells
probably as a result of canal sectuarge from minerallaed watersorgnig
from the EAA. One of th sites was G-14AL No volatile oanins wer
detected, but high levels of iron wee found in two at the wells, posslbly de
to emasion of the well caslags. Higher than average levels of ammnania and
total organic nibroen wee found in the anals. This is likely related to igh
organic matter count in muck soils. Other than agricultural runof, no agher
pallution problems ware observed io the canals during 198K No herbickde
wee detected in surface waters

In 1985 high levels of color and chloride continued to be found and
manganese was above average at two wells Selenium, which is indicative of
pollution from paints, dyes, electrical apparatus and insectidide sprays
exceeded water quality standards at two wells during the dry season. Al
canals exceeded county and state standards for coliform bacteria

Since 1966, the Dade County ambient groundwater monitoring network in the
study arma was augmented by the addition of almost 50 sampling stations as
part of the Northwest Wellfield project These indlude deep (55 feet) and
shallow (20 feet) wells, two surface water sites in the Snapper Creek Canal, ore
surface water site along the Miami Canal and sampling from two of the
production wells Twenty-two of these stations are located within the study
area.

Currently, Dade County tests water samples bimonthly for ammonia and
chlorides, and annually for 220 synthetic chemicals such as volatile organics
phthalates, chlorinated pestidides and hydrocarbons There have been no
detections of orgardes in the study are since 1986, nor were organophosphats
or carbonate pestidides detected during a one tim sampling of the shallow
wells. To the east of the study area, toluene and dichlorabenezee have been
detected in the vicinity of the 58th Street landfill and resources recovery plant
The levels of ammonia and chloride compounds within the study area reflec
uncontaminated, background conditions.

To illustrate the pimliferation of underground storage tanks and their potential
for contamination, FRem 8 shows the locations of the toaks in Dade County
with probable fuel leaks and ladustrial waste sites.
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Dade County has taken a threepronged appreadhto gronwtpoeton
that:

(1) requires inspectlans of land uses that pose a disk togronwtr

(2) prohibits certain high-risk activities from locaignweled
protection areas and areas not served by sanitary sews;n

(3) identifies and cleans up contaminated sites.

In the early 1980s Dade County enacted ordinances to protetwlfd(adt
rrgulate liquid waste haulers, storage tank facilities,an geetoso
hazardous wastes.

The Dade County programs related to hazardous materials r umrzdi
Table 3. Table 4 abows industrial, agricultural, liquid wastestagtnkad
solid waste programs and Table S summarizes the major hazadu ierve
programs. With the exception of the Miami InternationalAiprpogaal
of these are being implemented in the study area.

A solid waste task force, 'Dump Busters' has been cra ted t netgt lea
dumping. They conduct joint sting operations with ohrefrem
agencies and provide weekend and evening surveillance. Tbe6sosDd
County's code enforcement policy and procedures.

Broward County

The EQCB monitors the quality at surface and groundwtri rwr
County. Water quality samples have been routinely colt da ieso h
primary canals and waterways since 1973. A groundwater ult mntrn
program was started in 1980 in a cooperative program wihteUG1I
addidion, any wastewater or industrial effluents as well as deg/iipoet
are subject to routine compliance monitoring by EQCB.

In the Broward County portion of the study area, ther r he rmr
canals monitored by EQCB. These are the North New River(N ot e
RiveMSNR) and Snake Creek(SC) Canals. In the study aeteea w
sampling sites on both the NNR and SNR Canals and threcnthSCaal
Samples are collected at mid-hannel at mild4cpth. Imdaeydk
collection, the water is analyzed for physical, chemic adbogil
parameters In order to characterize the ambient waerqaiyo h
waterways. Samples are analyzed for tempeature turbiiy F pdi
conductance, salinity, dissolved azygen, tiochemical oxygendmn 7dy
total organic caubon, organic nitrogen, total ammonia nitrn, oa irgn
nitrates, aitrites, total nitrogen, total phospharous, andthbaerogil
indicators - total coliorm, fecal co~forM and focal streptococ< Ec ftm
tests defines a spedific condition of the aquatic system.
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TABLE 3

SUMMARY OF DADE COUNTY DERM PROGRAMS THAT REGULATE THE USE, GENERATION,
DISPOSAL, AND CLEANUP OF HAZARDOUS MATERIALS/WASTE

OPERATING PERMITS * Industrial, agricultural, or commercial activities that use hazardous
materials or discharge waste are required to obtain operating permits.

SPrograms include development of best management practices,
inspection, sampling and enforcement

* Annual permit fees fund separate programs staffed with Pollution
Control Inspectors and Engineers.

HAZARDOUS SITES * Reviews plans for the assessment of cleanups of hazardous materials

REVIEW AND discharges and monitors and supervises cleanups.
CLEANUP AND TRUST * Emergency cleanups are funded by a cleanup Trust Fund replenished
FUND by Operating Permits fees.

UNDERGROUND * As of October 3, 1989, DERM is authorized by State DER contract to
FUEL STORAGE implement all Federal, State, and County contamination assessment

ASSESSMENT AND and remedial action plans for underground fuel storage leaks and
CLEANUP spills.

* New Federal and State requirements for private liability insurance
replaces State cleanup funds.

LABORATORY * Annually analyzes more than 25,000 air, soil and water samples taken
by DERM inspectors.

* State certified and able to test for a broad range of organic and
inorganic pollutants.

* Maintains chain of custody for the environmental samples used as
evidence in enforcement cases.

POLLUTION * Area inspectors patrol within assigned areas (see Map 1) in vehicles
CONTROL equipped with radio cornunication and environmental sampling gear.
COMPLIANCE * Inspectors can be mobilized instantly to respond to all environmental
INSPECTORS problems relayed to DERM by Metro Police and Fire, and citizen's

complaints.
* Inspectors are empowered to issue tickets for pollution control

infractions.

ENFORCEMENT AND * Code Enforcement Officers utilize case files prepared by inspectors to

LITIGATION TRUST enforce pollution codes.
FUND * Cases are handled administratively or by the appropriate court.

* Monetary penalties obtained from litigation are used to finance DERM
enforcement activities.

THE SPECIAL TASK * Teams are comprised of staff from the Compliance Inspectors Program
FORCE in cooperation with the FBI and Metro Police on Federal investigations.

* Teams provide around the clock surveillance to meet special
enforcement needs.

SOURCE: Metro Dade Department of Environmental Resources Management, 1990
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SUMMARY OF DADE COUNTY'S MAJOR HAZARDOUS SITES REVIEW PROGRAM

and Compensation Liability Act (CERCLA) in 1980 to provide
money to deal with uncontrolled site cleanup and emergency

SSix Dade sites have received priority Supefund ranking. The
cleanup and monitoring are supervised by DERM's Hazardous

* Two of the six sites are remediated and the other four are in
various stages of remediation.

MIAMI * DERM conducts monitoring and supervises cleanup for an
RNATIONAL estimated million gallons of fuel and ther hydrocarbons in the
ORT groundwater at the airport.

SSince 1983, over 300,000 gallons of fuel have been recovered
from eight clean up sites.

* 400,000 gallons of mineral spirits were recovered under
Superfund.

LNDFILL * In 1983, DER hired DERM to assess the environmental impact
MNITORING of 50 former solid waste sites in Dade County.

TE of hazardous materials.
EANUP * Financed by DERM operating permit fees from the Liquid

* Approxmately $100,000 is spent annually to clean up these

DRM * Outfitted to screen abandoned drums for hazardous

3OBLE * Without the advantage of field screening, DERM must assume

27
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Water quality standards for many of these parameters, but not all, have been
set by the State of Florida (Chapter 17-, F.A.C.) to carry out the purpose of the
Clean Water Act and by the EQCB Code of Regulations. All of the canals and
waterwaysin Broward County have been designated by the state as Class
for recreational use and propagation of fish and wildlife. This is the regulated
use for which water quality standards have been set (Chapter 17-3, F.A.C. and
BCEQCB CR, Ch. 27-5).

While there is not a standard for specific conductance, it is a useful indicator of
the origin of a water mass and can be useful in the detection of highly
mineralized discharges. The western reaches of the primary canals, especially
in the study area, have a much higher mineral content than the eastern,
urbanized reaches. (The mineral content is measured indirectly by specific
conductance.) The high specific conductance readings for stations in the
western reaches of the primary canals reflect origin of the waters in these
canals: the conservation areas and groundwater. Fresh water in the eastern
reaches of the primary canals is primarily from the immediate urban drainage
basin and reflects the lower mineral content of urban runoff.

The stations in the western reaches of the primary canals in Broward County
and the canals that discharge to WCA 3A continue to demonstrate low levels
of oxygen with frequent violations of the county's 4.0 mg? standard that was
typical of the area in 1989. Total organic carbon (TOC) continued to be high
for the western reaches of the primary canals and canals that discharged into
WCA 3A during 1989 and low in the eastern reaches and tidal waters of the
county. TOC levels tend to be low for stations with high dissolved oxygen
levels and high for stations with low dissolved oxygen levels.

Nutrient concentrations for 1989 were low and reflect the fact that it was a dry
year. The lowest concentration of phosphorous occurred in the western
reaches of the Snake Creek, South New River, and North New River Canals.
By comparison the phosphorous concentrations of the Hillsboro canal and the
canals discharging from the agricultural areas of Palm Beach County into
Conservation Area 3A, however, were high. Total Nitrogen (TN) levels tend to
be higher than the county's 1.5 mgi standard in all western reaches of the
primary canals and the discharge canals to the WCA 3A. Annual average TN
concentrations were highest for the Hillsboro and South New River Canals.

In general, the water quality of a canal or waterway reflects the uses of the
lands from which it drains. Direct urban and rural area runoff contaminated
with wastes; direct and indirect discharges from wastewater treatment plants,
industry, and other businesses; and contaminated groundwater seepage from
septic tank areas and agricultural areas constitute the major sources of
pollution of the canal system.

Historically, municipal and private sewage treatment plants discharged
millions of gallons a day of treated wastes into canals and waterways.
Consequently, many of these receiving waters could not meet water quality
standards and thus could not support the designated use for recreation and
propagation of fish and wildlife.
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probably the best Indicators of this overall lapoement in water quality

those waters that had historicaly received dcharges from wastewat

support desirable species of fish and other aquatic organisms; and utle

shallow and a deep welL The shallow wells range from 11 feet to 34 feet
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18D WestDavie G-2365 225 260505080204701
18 WestDavie G 65A 7.8 2605050802002

D W.Rolling Oaks G-268 181 260202080230701
20S W. Rolling Oaks G-2368A 3.4 260202080230702

TD CTB. SmithTPark G-2369 20.6 260046080190 E01

22 CB. Smith Park G269A 5.2 60046080190i02iane

D laingo G-274 29.0 255905080194001,-Di
30D Weston -2.73 18.3 260752080253701

SOURCE: EQCB,1989 48. 1,1e

3. pH 25. Arsenic 47. 1,2-Dichloroethane

5. TotalAmmonia-Nitrogen 27. Baium 49. Trans-,2 Dichloroethane
6. Ortho-Phosphate-Phosphorus 28. Manganese 50. 1,2 Dichloropropane
7. Sodium 29. Nickel 51. CIS-1,3Dichloropropene

8. Potassium 30. Chromium 52. Trans-1,3 Dichloropropene
9. Calcium 31. Selenium 53. Ethyl Benzene
10. Magnesium 31 Silver 54. Methylene Chloride

11. Chloride 33. Cyanide 55. 1,1,2,2-Tetrachloroethane
12. Sulfate 34. Benzene 56. Tetrachloroethane

13. Iron 35. Bromodichlormethane 57. 1,1,1-Trichloroethane
14. Fluoride 36. Bromoform 58. 1,1,2-Trichloroethane

17. Bicarbonate 39. Chlorobenzene 61. Toluene

18. Alkalinity 40. Chloroethane 62. Vinyl Chloride
19. Total Dissolved Solids 41. 2-Chloroethylvinyl Ether 63. 1,3-Dibromoethane

SOURCE: EQCB, 1989
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The total concentration of the six maor ns make up th k Idissolved solids. Groundwater contaminalian usually results in a cag i
the total dissolved solids and in the retve abundance of the a o
general the water type of the study aredas Caldum-bdarbanat

The data shows that the water (both shallow and deep) in the na st
of the study area teso be quite different from tie sust of the sle
Sodium, chlaride, and magnesium account far a greater percentage ofthetoa
dissolved solids than in the other wells. The sudfate ion is also absenathi
location and the total dissalved solids concentration are muadh highershni

other parts of the study area.

The EQCB and DER standard for total dissolved solids is 500 ag S
frm wells G-30D, G-30S, G-20D), G-20S, G-18D), and G-18S typically exces ti
value. However, there have been no exceedences of the DER secodr
drinking water standards for sodium, chloride, or sulfate.

The concentrations of various forms of nitrogen (nitrate, nitrite, and ammna
along with iron (Fe) and total organic carbon (TOC) also are quite vral
with depth and among individual monitoring locations. In gnrl
nitrates(NO3-N) and altrites(NO2- N) tend to be high; and Fe, TO an
ammonia(NH4-N) tend to be low in the shallow wells in resideniaan
recreational area locations while the opposite in deeper wells at thesm
location and the wells at the undeveloped locations in the study area i i
suggestive of the use of fertilizers and septic tanks in residential areas~tw
and recreational areas impacting an the quality of water in the shallowpotn
of the aquifer. The State standard for NOS-N is 10 mg&. The concentraino
NO3-N in several samples from Well G-20S in the residential anea andwelG
18S located on a small farm (in close pnxdmity to the scptic tank and inkn
water well) exceeded this value. The potable well for the farm house ansti
water well near the barn were also sampled and NOW-N concentrationc wr
9.64 ag/1 for the potable well but none was detected the stock wateringwl
The owner was able to change over to his barn well and abandon hihos
well to supply drinking water to the house.

Heavy metals are typically non-detected or found at trace coneatntn i
the study area. While one ample from G2A in 1987 had a concenbti o
31 micrograms per liter (ug/I) of cadmium that exceeds the EQCB grue
standard and State drinking water standard of 10 USX no other samplsEa
this well or other wells have concentrations of heavy metals that me
appropriate standards. This single, isolated exceedence is not indictveoa
problem.

Contamination of groundwater and drinking water supplies by vltl
organic compounds (VOCs) has been the major ground water contalrbo
problem in South Florida Contamination of groundwater with VO1 I
primarily related to the industrial use.
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Over the past four years of monitoring there have been no positive detections
of VOCs in the ten monitoring wells in the study area. However, the
groundwater south of the Broward County Landfill, Davie, and a few

to contain vinyl chloride at concentrations at and below five ng/L. Traces of
te ne and benzene have also been detected in the plume emanatinfrom the

landfill

The EQCB prorams for resource protection include hazardous materials
control, wastewater discharge effuent regulations, underground storage
tanks, ground and surface water quality, and wellfield protection. The Water
Pollution Control Program is divided into two sections; the Industrial Section
and the Domestic Section. The Industrial Section basically has twelve
programs: Storage Tank Licensing, Compliance Verification, Hazardous
Material Licensing, Hazardous Waste Assessment, Infectious Waste Licensing,
Industrial Sludge Hauler Licensing, Transfer Station Licensing, Industrial
Wastewater Treatment Licensing, Industrial Pre-treatment Licensing, Wellfield
Protection, Early Detection Incentive, and Environmental Assessment. Tables
9 and 10 describe the Industrial and Domestic Section Activities. Table 11 lists
contaminated sites within the study area involved in settlement and/or

remediation through the Broward County EQCB.
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TABLE 9

BROWARD COUNTYV
INDUSTRIAL SECTION ACTIVITIES

Pemit hroamm I klbilll
° of dthismlym r.;

Iummequpie de foduele fom anmele amldeo tt"
ents a absm as*k fatti dele phato
midouspeedieedevioewadiamagr w@kt

• ,: : , , iiOi: i , i i "i , ,, i '
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Hazardous MateW Lawkqsin Any radary within grawrd County duhati ses o sw
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Hazmdoum Wwst Assesmen~t BQCB has now c opeed the fifth year atde y.T, ,:, , , , , i : iiliiliiii'!ll~iliiiiiiiiiiliiiii
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TransferStation Ucensing Time are no lawful disposal sites for hazardous wastes within
Broward County; however, numerous falities treat or temporarily
store hazardous wastes before shipping them to other disposers or
redalme These facilities are required to be licensed by EQCI,
which periodically inspects them for compliance with license
conditions and local, state, and federal regulations.

Indurial Wastewater Treatment
Licensing Since 1984, EQCB regulations permit no new Industrial wastewater

discharges to gound or surface water other than through a sanitary
sewer system to a wastewater treatment plant Industrial
Wastewater Treatment licenses are issued only to direct dischargers
of industrial effluent to drainfelds, etc, if their discharges existed

prior to 1984.

IndustrialPre-teatmentLicensing Industrial users that produce wastewater that may be deleterious to
industrial plant processes or, if they dispose of significant amounts of
hazardous materials, are licensed and required to maintain effluents
within plant or federal categorical standards, in order to protect the
facility, the receiving waters, and to produce Class I sludge in their
solids processing.

Welifield Protection In mid-April of 1989, the County Commission transferred the
responsibility for the Wellfield Protection program from the Water
Resources Management Division of the Office of Environmental
Services to the EQCB. Prior study had indicated that EQCB Haz Mat
licenses provided more protection than Wellfield Protection licenses
in Zone 3. Therefore, all firms with Haz Mat licenses in that zone
were notified that the Wellfield license was no longer necessary. In
the event that firms held Wellfleld licenses and not Haz Mat, the
wellfield licenses remained in effect until the Haz Mats were
obtained. At present there are 104 outstanding Haz Mat Welfield
licenses for Zones 1 and

Early Detection Incentive The EDI program deals with the cleanup of storage tank facilities that
are contaminated with petroleum products used as vehicular fuels.

Environmental Assessment This is a contamination cleanup program which deals with sites that
have chemical contamination by hazardous materials of any sort as
well as petroleum products and that are not eligible for the Early
Detection Incentive Program.

SOURCE Broward County Environmental Quality Control Board, 1990
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TABLE10

Funt Desk- Construction Plan Review The prhmary duty of this group is teeaview of
constru ion plans prior to bu. ding pe t

wastes m eptc tans, gas traps ships

wet wells, are required to be icensed by EQCB.
both EQCB and DER are leaued for walewater

Platand Site Plan Review Appleadns for plat and/r she plan approvals
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TABLE 11

BROWARD COUNTY
CONTAMINATED SITES

EQCB ID#
Name/Address Lead Agency Comments

HAZARDOUS WASTE

1,. Broward County Landfill 88050790 Formal closure - SUPERFUND
4001 S.W.142 Ave., Davie EPA Start date - 5/88

2. Community Asphalt Corp. 85100166 RISK ASSESSMENT
17351 Hollywood Blvd. DER Start date- 10/85

3. Diesel Truck Spill 88050775 Informal closure - INACTIVE
19600 Pines Blvd., EQCB Start date - 5/88
Pembroke Pines

4. Ireco Chemicals, Inc. 85080534 Informal closure- INACTIVE
4101 S.W. 196th Ave., EQCB Start date - 8/85
Miramar, FL 33332

5. Mack Industries 88040739 Informal closure - INACTIVE
3501 S.W. 172nd Ave., EQCB Start date - 4/88
Miramar, FL 33027

6. Parcel #1, Shops at Cooper City 87070469 Informal closure - INACTIVE
Flamingo Rd. at Sheridan St. EQCB Start date - 7/87
Cooper City

7. Scott Systems, Inc 87100578 Informal closure-
Pines Blvd. at Palm Ave. EQCB Start date - 10/87
Pembroke Pines

8. Bonaventure Golf Course 89091049 Formal closure -Process
200 Bonaventure Blvd. EQCB involving necessary ground-
Fort Lauderdale, FL 33326 water/soil remediation

Start date - 9/88

9. CB Smith Park 89051002 Informal closure - Process
900 North Flamingo Rd. EQCB involving necessary soil

remediation
Start date - 9/88

10. Century Village 89101078 Rick assessment
Maintenance Facility EQCB Start date - 10/89
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Name/Address lad Agency Commels

PETROLEUM

1. Florida OffetCannett Co, Inc 06016 Low level tamin

10S USA Today Way conducting monitorn
Miramar, Florida 3302 raoeamy b q

in fu e depending

andleetnes , Plil llistS Amoco Station # 03 0641 REMBURSIElffi Ct

10. 07Pines Blvd tna mentp

PembrolkePines,Plrida 33025 beenapprovedree

IIS4S Stirling Road "
Cooper City, Florida 33ADM6

17301 Pines Boulevard

10. Shell Station, Westgate 06,6837 REIMBURSEMENT.Con

Sunrise, Florida 33326. .ontamination being iipr

&I
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11. Mobil Station #Q2-AER 06-7021 State cleanup site
15988 Ste Road 84
Sunrise, Florida 33326

12. Coer City, City of 06-0471 REIMBURSEMENT,
PubllcforksDepartment in remediation

1151 SouthwestM9th Street
Cooper City, Florida 33330

1S. Imaginatn Farms 06-6833 REIMBURSEMENT,
13000 West Orange Drive under investigation

Davie, Florida SS330

SOURCE: Broward County, Environmental Quality Control Board,1990
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c. Impact of nurscry operations

Container nunseries are year-round operations thtcptfuea hayla
rainfall and an abundant supply of irrigation watersrmteBscyeaufr
Nursedies are atten chemical-intensive, frequentlyapligabodseru
of pesticides, fertilizers and other agrochemicalsDEMnpetosf

constructed or abandoned wells Such wells mayacasxhd frdet
introduction of Surface contaminant Into groundwae oewlsspl
water for "fertigation' systems (where fertilizer prsdvaieiio
pipes, but there is lack of proper equipment to preven hmn u lwn
bacik into the supply well. Back flow pervetnt ha lo0e fudd
for water lines serving agrochemical mixing operatios

A number of the chemicals commonly used in coanenuershaeb
Identified by EPA as compounds with a propensity t irt oruda
and contaminate drinking water supplies. This cobntnof@*u
and hydrogeological codtions raises concemns tha otn p~alno
agrochemicals by nurseries may contribute to grounwtrpluiTiss
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of special concern because many nurseries are located within or upstream of
wellfleld protection areas or in areas where residents obtain their drinking
water through shallow private wells.

Other potential threats to groundwater include inadequate safety measures in
storing fuels, lubricants and agrochemicals and improper disposal of liquid
wastes from chemical mixing and equipment maintenance/repair operations.
On-site disposal of solid wastes also may threaten drinking water supplies.

The following discussion contains information on wellfield location,
production and programs to ensure water quality. Figure 9 illustrates the
location of existing and proposed wellflelds in the study area. Figure 10 shows
the areas currently serviced with potable water. Areas which are not serviced
obtain water through private or community wells. The extent to which private
and community wells are used is unclearat this time.

Dade County

The main source of water for the Dade County portion of the study area, and
the majority of northern Dade County, is the Northwest Wellfeld, whose cone
of influence dominates the Dade County portion of the study area. A three
square mile site was obtained from the state in 1945 for the specified purpose
of purpose of providing a municipal water supply (Metro Dade DERM, 1985).
The wellfield contains 15 wells which can supply 150 MGD when operating at
low speed and 220 MGD when operating at high speed. It was originally
intended to supplement existing wells, primarily the Hialeal/Preston and
Miami Springs wellfields to the east However, because of pollution, mainly
organic chemicals, these wellfelds were phased down as the new wellfield
came on line in 1983 (Metro Dade DERM, 1985). The Northwest welfield
currently supplies water to approximately 800,000 thousand Dade County
residents.

Water from the Northwest Wellfield is treated at the Hialeah and Preston
water treatment plants east of the study area. Miami Dade Water and Sewer
Authority Department (WASAD) maintains the wellfield and the treatment
complex.

Approximately 94 percent of the water treated at the Hialeah/Preston plant
comes from the Northwest Wellfield (Metro Dade Planning, 1989). The
wellfield along with the water drawn at the Hialeah/Preston complex, provides
water for the area generally north of Flagler Street. While the majority of the
study area is outside of the urban services boundary and does not receive
municipal water, the area is crucial in the supply of potable water for the
county.
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The county wellfield will be recharged by rainfall in the wet season and by
canals during the dry season. The Flamingo Road Canal on the west, and the
C-11 Canal to the north will provide water during the drier times of the year.
The C-11 Canal receives water from WCA 3A through gates regulated by the
SFWMD.

b. Welfield protection

Broward and Dade Counties both have wellfield protection programs. The
programs, passed by county ordinances, protect all existing and some
proposed potable water well sites from hazardous and toxic materials.
Protection is based on water travel time (distance and transmissivity) within
the aquifer. The requirement of best management practices for stormwater
runoff may also help protect groundwater through treatment of stormwater
prior to discharge.

Dade County

In 1985, Dade County developed its Wellfield Protection Plan, with special
emphasis on the Northwest Wellfield. The county-wide welfield protection
plan focuses on expanding the existing water quality monitoring network,
establishing a state wide hazardous waste management system, inspecting and
maintaining sewer lines, studying viral contaminants, reevaluating stormwater
disposal practices, and improving public awareness programs. The developed
criteria apply to all welfields in the county, including the Florida Keys
Aqueduct Authority welfield near Everglades National Park.

The Northwest Wellfield Protection Plan was developed in 1985 to
substantially reduce the easter extent of the cone of influence so that it will
not encompass existing sources of groundwater contamination currently
within its boundaries and encourage environmentally sound and economically
compatible land uses (Metr-Dade DERM, 1985). In order to facilitate this, a
three phase program was developed. Phase 1 represents existing conditions
and defines the initial area that is subject to wellfield protection. Maximum
use of the Northwest Wellfield was set to continue during this time with
minimal use of the Hialeah/Preston wells. Phase 2 involves air stripping the
water at the Hialeah/Preston Plant to reduce the levels of volatile organic
chemical (VOCs). The purpose of this is to increase the pumpage from these
wells, thus decreasing the pumpage at the Northwest Welfield causing the
retraction of the cone of influence away from the contaminated portion of the
aquifer. Phase 3 involve improvements to the water management
infrastructure, such as deepening some existing canals and construction of
new canals. This is the final stage of the program and will define the
permanent protection area for the wellfield (Metro-Dade DERM, 1985).

Currently, Dade County is implementing Phase 1 of the plan. The air stripping
system may come on line in late 1990. The improved canal system is under
construction and may be completed at the same time (Hernandez, Metro Dade
DERM, 1990, personal communication). A modification to the plan has been
made in that the Hialeah and Preston treatment plant will continue to treat
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water frm the wellaields on site a well as the Northwest Wellfeld, du t
increased demand (Hernander, Metro Dade DERI 1994 pea
communicatian).

These are various degrees and areas of protection in the Nortinwest wdel
area. In the permanent protectlan area these are 140 304 1 mulnd210 dayzoe
of protectlan. There is a buffer anne? east of the Snapper Credoek lio
(SCE) canal which appears to have a degree at protedtian les stgingent ha
west of the canal because the urban development boundary is algnedaln
the SCB and allows developennt to the east Once theeanal project suced
in retracting the etent at the cone at infuence to the SCE mosal~ thefia
protection boudary wll not be set at the canal but wil ladeude a buffr m
east at the SCE canal. The two protection annes with lessgestrictions arno
expected to remain in the permanent protection are. These tweszones arees
at the buffer zone that is east of the SCE.

The highest degree of pretection is in the asee west of the Homaua
Extension of the Flarlda Turnpikoe. This is the palmary sucharge srea of alth
potable water resources for north Dade County. The land use desal m
hese is Open Space which is conslstent with the objectives of protetn
groundwater quality

A drought safey bufrer anne provides the second degree of prection andi
immediately west at th Snapper Creek Exlenslan Canal. This amea provde
water fBow to th wellfild during time of severe droght when the i
insuficient water in the conservailan arens and Lale Okeechabee tomntai
the water elevations in the Snapper Creek Canal.

The remalader of the wellfidd area comes under the thlrd level of pret~
This area contins water that is in the cone of influence temporaily. h
water in these areas moves west, towants the wells. More liberal land usa r
allowed in these areas.

Since 1982 Dade County has expanded its wellfield protection progna t
include regulations specifically designed for regional wellflds (Tabic 12)

Broward QUrM

In 1984, Broward County estaished the Wellfield protecti0n Programt
protect the county's existing and future water supples fremtane w&
Zones of protection have been estabished around exdedng welifelds boedo
models of travel time of potential contaminants associated with specla
use. The three zones of protectdon described in the ordinance are as felok

Zone 1 The lAnd between the weils and the 10 day travel time canr.
The ordinance lists 192 substance that are prohibted.

Zone 2 The land between the 10 day and 30 day travel time contoursTh
ordinance provides for the control of regulated substancesan
mnventory, containment, surveillance and monitoring owater
resources in the area.
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LAND USE REGULATIONS FOR REGIONAL WELLFIELD PROTECTION
AND HOW THE REGULATIONS ARE IMPLEMENTED

LAND USE REGULATIONS HOW IMPLEMENTED

No new activities involving hazardous No BU-3 or IU zoning allowed in West
materials are allowed within Wellfield and Northwest Wellfields, IW-6 and
Protection Areas of the Northwest and AW-6 permitting programs inspect all
West Wellfields and within the basic non-residential activities to ensure that
protection area for all other wellfields no use conversions involve hazardous
(excluding public utilities, rock mining, materials
pre-packaged haz. mats. for domestic use
& agriculture)

No new non-residential activities except DERM plans review process.
on sewers.

BU-3 and IU zoning prohibited. Wellfield Zoning Overlay Ordinance for
West and Northwest

Regulate existing uses handling Grandfathering and restrictive
hazardous materials. covenants.

Reducing risks with operating permits.
No expansion unless demonstrate
decreased risk of contamination.

Expedited sewering of unsewered areas. Creation of Special Taxing Districts and
prioritization of unsewered areas.

Limiting residential density to reduce Zoning rollbacks and zoning overlay,
sewage loading for both septic tank and DERM plan review.
sewer.

Zoning variances require 4/5 vote from Zoning hearing and appeals process is
Zoning Appeals Board more stringent than for outside of

welfield areas.

Removal or retrofitting of existing Storage tank permitting program and
underground storage tanks. DERM plan review.

Stringent stormwater disposal DERM plans review and creation of
requirements and improved municipal Stormwater Utility.
system maintenance.

Prohibit pipelines transporting DERM plans review process.
hazardous materials.

Rock mining restricted but promoted as DERM plans review process.
an acceptable land use.

SOURCE: Metro Dade Department of Environmental Resources Management, 1990

47



Subregional Study - Phase 2
FINAL DRAFT
July 2,1990

Zone 3 The land between the 30 day and the 230 day havel conte o
the 3 day and one foot draw down contour, whicheew is gra
in tis area, regulated substances are inventoried and spiglsIr
monitored.

The wellield protecdon onlinance authoded compensala to facility on
for the removal of pollutlan generating fadlities frome a 2ane Proteled ova
Pacilities generating pollutlan in Z nes 2 and 3 are being equired tot
corrective actions. In April 1989, regulatory for the WeAtfie w
Protection Program and water management was transferal fras the te
tesoure Management ivision to EQCB. mehn EQCB the pg.w
merged into their larger addsing network of water quality and envigrest
isses. Tne EQCe programs inctude hazadous materia controt, wastewte
discharge effinent regulations, underground storage tank, ground n
surface water quality, and we~eld pretection

All at the failtes in the county which were operating and considered tob
potential polluters at the time of adoption at the ordinance have been brogh
into compliance. However, even successful programs can be impred
Enforcement pesonnel is needed to parsue those new facilities who have o
applied for proper pernits and to verify that faciites are actually builtan
storing hazardous materials tie way in which they were designedan
likensed.

5. On-site sewage disposal

The concern in the Region and in the study area about the potential adves
impacts to water quality and public health from the use af on-ste sewage disFoa
systems (OSDS) is not new.

In Dade County, the county commission adopted county wide regulations in 192
According to the Dade County Comprehensive Plan (1989), septic tanks can provd
acceptable treatment for low density residential areas. However, 'because t
relatively high bacterial content associated OSDS effluent, and the inabQliy ofdu
process to remove chemical constituents, the potential contamination to DaW&
groundwaters could be considerable'. The county's adopted OSDS regulations o
residential uses consider the minimum lot size, equivalent residential densiy
whether a private well is onite and type of development. Furthermore, the pstates that given soil types, no area In Dade County is particularly wel suite
OSDS use. This is reflected In the Dade County Comprehensive DevelopenMaster Plan and Chapter 24-13(5) of the Dade County Code.

Within Dade County, the only areas designated for residential ses are wtl
mncorporated areas of Hialeah and Hialesh Gardens which are within the conw
urban services area boundary. Since the county will not permit OSDS for aoutside the urban services boundary other than residential, and because the onlresidential uses will be those associated with agricultural development, applicationfor OSDS permits will be limited within the Dade portion of the study area.

Over a decade ago the Broward County Health Department staff reported to hcounty commission on this concern (Broward County Health Department, 1978
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One at the reports presented is entitled Recommended Criteria for Water Supply and

port's study area overlaps a large portion of this study area from Pines
Boulevard in Brmwart Cannty to two miles south of the Broward/Dade county line,
extendingbeyand the eastern boundary at the study area, and west to U.S. 27. The

report describes the public health threat m OSDS use as minimal when densities
emain low and proper maintenance is followed. However, as densities increase, so

does the potential contaminatin of ground and surface waters. The conditions
that ke contamination so likely with dense OSDS use is the natural low land

eleation, poor soils (for OSDS) and the shallow water table. In addition, the report
comments that existing wastewater systems are not designed to treat many of the
chemical substances that ten find their way nto the wastewater stream. The
report led the county commission to prepare and adopt the Broward County Water
and SepicTankOrdinance(Article ).Theordinanceis still one of the most
stringent in the state going beyond the requirements of Rule 1OD-6, F.A.C., the

To reduce the threat to public health om water contamination, the Water
Quality Assurance Act of 1983 mandated that the Florida Department of

different types of environments to determine if they are poluting the grond
water (Ayes and Associates, 1988). This ngoing research project is intended

practices for installing and maintaining OSDSs in Florida. It is anticipated that
Rule 10P4 FAC., will be amended to include these recommended practices
(Carlson, 1989).

soil. The soil removes those infective pathogens that otherwise contaminate
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The Broward County Envirommenal Qualiy Coalsol Bards Amt ert o
Fmsan Year 198711988 decunments tihe remilts afthde ground water qab
manbeoring program the county has pargiaed in since 198M EQCBlsfliv
moanitoring stations~ with two wells per station within the study arm. h
repart docusments that cntoanation of gromndwater by voatle orani
com.pounds (VOCs) has been the major ground water coamitio M m
in South lorlda (lEQCiB, 199 Septic tanks are a potenial saure o ti
pollutant The proliealian of VOCs in the groundwater undeses th
need for consumer educalian of tas proper ase and disposal ofta d
substances and hazardous anatedals in sepie systems.

The EQCB seesnny began investnating poemeal resead OSMus,
mnonitoring program is too slte spedgei to provds data a to whte
groundwater contamination fam impropery eaed h

u
n fecs ha. .

ocumred on a widespread beass

The sonls recommended in the tement or peahgens arm domnesti ase
do not have the capachty to treat manry of the hehold< hdmals tatfn
their way into drain fields via toilets and kitchen shnks Ont-eit disoa
systems wase never deigned to treat such desemicas as discussed aboveEvr
tohel smany household and yard chemicals are defined a hazrs
materils by county and faeeal segulatians, and laws prohibi he depaslo
such chemicals into the environmtent, the pactice continues and the potal
theat to gromndwater ediss. The proliration at VOCs to the gramdwte
underscore the need for consumer education of the proper use and &ipca
of taxic othstanes and hazardrus materials.

Ex Alternatives

Rule 10D-6, F.AC, and Broward County Ordinance Artide HIIn/ recooren
aAig alternative wastewater treatment systems befor applying fraOSDS pennit One alternative is hooking up to an available pb ir ivtsewer systent Some of th e definitions of availality, as defined by the Si
Florida are listed below (Carsonr, 194u

, • , , , i ... .. . , , , ,, i i '  o . ... ,, , ....... .... i ,, , .. .. ,, . .. . .... ,

* If the sysmis noot under a Department of Enn mvimrunentulaReg n
* For estimated Sewage flows of 600 r less gallons per da, av yi

whether a sewer line edss in a public sement or right-wayw
abuts the property, and if gravity flow can be Maintained frm.. the M.~h
dran to the sewer kne.

* For esdmatel aewage BOWS exceedingW gallons per day, availabwiyiwhether a fure .in, orr aift sadon exists in a pubc gaCsem or 4t -dway which abuts the property or is within 100 feet of the property.

* quwh sewerage system has adequate hydraulic capedrty 1aniy sw po gertdbyherpsd nt th

quant 
i i

ty of wweg Be ge d b th p e
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While these recommendations for deninavailabilityexist, the state des not
a home owner to hooup to an available system Broward County

C regulations prohibit the use of any OSDS after access to a public

available if it is in a public easement that abuts or is within 100 feet of the
property and the sewage systen's hydraulic capacity will not be exceeded by

acceptng thep the flow.nicipal

While 1 theard County i the permit grantor for OSDS in the study area, cities
regulate building and zaning and have the authority to refuse to allow

Sewer Ordinance requires hook-up when service is provided. Davie and
Pembroke Pines do not require hook-up to sewer systems when they become
available. Sunrise reports no septic tank use within the city even though no

Similar to the assessment of the Browar Health Department, the
current staff of the department maintains the position that when proper

stallation and maintenance practces are followed, the potential for water
contamination from human feces is low. Yet, the alterations to the land that

* The regional water system must serve the multiple and sometimes

protection in a cost-effective manner. This necessitates balanced
allocation of water resources.ater

water conditions, it arlies on SFWMD-regulated water delivery from the

* Water from the Biscayne Aquifer may not be available at all times un

resource at both local and regional levels.
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* Water is allocated by the SFWMD through the cosma~piv
permitting process. However, cosumpilve mse permits do ritprvd
assurance at receiving the permitted withdrawal amount at alllin

* Capital facility plans are usually for five or ten yemrhowver,
consumptive use permits are isaed for two to fie yeamn inBo
County and 10 years in Dade County.

* Water level data eramined for the study ares is not autually suprie
However, water level contour maps recelved iadicate a genealoern
of water levels by as much as two feet dudang a 27 year perid.Stl
duration curves indicate some lowering of water levels but ntt h
extent ladicated by the contour maps This may be due to thfatht
contour maps represent an interpolation of data over a largo rwie a
stage duration curve represents one geographic point.

* Data indicates that groundwater levels are falling within the suyae
and may decline euficiently to have a negalive effect on poaleae
spply and increase the poslbility at salt water intrusion.

Recammendations

a) Water supply and drainage should be managed by allncne
agenaes as components of a single water management system
should work with locl governments within the study aura orfn
basin management and water supply planning efforts usingastn
state, regional and local planning efforts. Water allocationushudb
based on sound regional modeling that addresses long temwae
needs and cumulative unpacts.

b) Local governments within the study area, in conjunction wt h
SFWMD, should pursue water conservation measures in l e
development or redevelopment These should include

* maintenance or improvement where feasible at the aquiterecag
and storage potential of the Biscayne Aquifer-

* further development of alternative water treatment tc<nioi
such as aquifer storage and recovery (ASR) technoRog andrvesosmosis pilot projects;

* the exploration of best methods of treating andutlinreamd
water (see potable water, watewater and solid waste findig nrecommendations section);

* adoption of landscape codes, such as the SFWMD Model Ladc1
Code, that incorporate xeniscape concepts and low lossmethods; and
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* increased on and off-site storage of surface water and a cooperative
management system of water management areas as a means to satisfy
future water supply needs

c) Local governments and the South Florida Regional Planning Council
should coordinate with the SFWMD as they establish or amend levels of
service standards for potable water

d) A definitive examination of historical water level data should be
undertaken in conjunction with computer modeling of the interaction
of the groundwater and surface water systems At a minimum the
objectives should include:

* the effect of surface water management systems on groundwater,

* a determination of the elevation at which groundwater and surface
water will stabilize, and

* the effect of the determined water level on potable water supply and
salt water intrusion.

2) Finding : Water Quality

* The Biscayne Aquifer is extremely permeable and susceptible to water

pollution.

* There are several programs at the local, state, and federal levels to protect
water resources, but they are in need of additional monitoring,
enforcement and coordination.

* Detected groundwater contamination in the Broward County portion of
the study area appears to be related to the use of lawn fertilizers and
septic tanks. Contaminants detected in the groundwater east of the study
area suggest that past or current requirements to control point and non-
point sources of pollution were not in place when impacts occurred or
may be inadequate.

* While detection of groundwater contaminants in the Dade County
portion of the study area has been minimal, detection of contaminants
east of the study area suggest that past or current requirements to control
point and non-point sources of pollution outside of the Dade County
Northwest Wellfield protection area west and northwest of the County's
urban development boundary may be inadequate.

* Contamination in the Dade County portion of the study area east of the
Turnpike has generally been attributed to industrial activities including
solid waste disposaL
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* There are high twvels of organkcs, fron, and minerals in the amblent

grondwar ote ad County p n of the study area To meet

state and federal drinag water standards higher levels of treat n w
be red than is currently utilized in eastern wellfieds

Recommendations

a) Surface and groundwater quality monitoring programs should be
developed to address gaps in the existing (1990) database to determine
causes of contamination More efective methods tw identifying
sources of detected contaminants should be developed.

b) Browant County EQCB, Dade County DERM, FDER and the SFWMD
should inesease monitoring and enforcement of water resoames
protection program&

c) Broward County EQCB, Dade County DERM, FDER and the SFWMD
abould investigate and take corrective actions to reduce the causes of
point and non-point pollution in the study asee and in other mreas
where pollution may potentdally impact the study area.

d) Local governments in the study area abould estabilsh land us contrate
and other programs to eliminate the cause of point and n-point
poltution.

e) Potabe water service providers in the armaard County portion of the
study area should protect eastern wellflelds to the greatest extent
possible. If western wellfields are developed, service providers should
plan for the high cost of future water treatment facilities and
technologies, (see potable water, wastewater and solid waste findings
and recommendations section)

f) Local governments and the SFWMD abould establish a cooperative
management system to ensure adequate centralized water treatment
and distribution facilities are available concurrent with development
(see Potable water, wastewater and solid waste findings and
recommendationsesection).

3) Fjadjugg Water Resource and Wellfled Protection

* Broward County is in the process of choosing a site for a regional
wellfield, part of which is within the boundaries of the study area.

* The Northwest Wellfield is the last source of high quality drinking water
at a regional scale in north Dade County. y790 pers
in north Dade Countytsv thei drinking wate fomths source.

* Wellfields that are alternate sources of potable water for north Dade
County either have Industrial contamination prsent in the groundwater
or have experienced salt water intrusion.
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"Due to the general flow of groundwater in the study area, the presence of
conveyance canals and the interconnection of ground and surface water,
and the siting and operation of facilities that use or generate hazardous
materials upstream of public and private water wells in the study area
may cause pollution of the downstream water wells.

* Hazardous materials are currently transported through the Dade County
Northwest Wellfield area. It is generally not desirable from a public
safety standpoint to re-route the transportation of these materials to more
heavily used and populated corridors outside of wellfield protection
areas. The accidental release of a hazardos substance from a vehice on a
roadway traversing the study area is likely to cause significant
degradation to water quality where drainage is via a direct positive
outfall into a canal.

Recommendations

a) In order to protect the resources of the Northwest Wellfield area, the
Urban Development Boundary between NW 12th to NW 154 Streets in
Dade County should become a permanent boundary.

b) All new and planned facilities that use, generate or store hazardous
materials in the study area should be designed, constructed and
monitored to ensure that runoff or discharges from such facilities will
not pollute surface or groundwater resources or downstream potable
water wells. All local governments should establish programs to
identify and phase out high risk generators, whose runoff or discharges
threaten downstream potable water wells.

c) To reduce the exposure of ground and surface water resources,
especially within wellfield cones of influence, wellfield protection
programs and roadway stormwater management requirements should
include methods for immediate containment of accidental spills.

4) Finding: Airport Planning

* There are two proposed airports within the study area: the Broward
County general aviation facility and the northwest Dade County air
camier airport

* The proposed northwest Dade County airport is near Dade County's
Northwest Wellfield. Several locations within the study area are being
considered for the proposed Broward County general aviation facility.
The Broward County Aviation Department has proposed a site in the
northwest corner of the study area near the Weston DRL

* Airports require large fueling facilities and other operations that may
adversely impact water quality in the event of an accident They also
attract ancillary development that handles hazardous materials. Dade
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County DERM and Bsowant County EQCB have decente
contaminallon in and around ral arports in Dade and are
Countles.

* An accident at an airport could contaminate tw ground and a
water.

Recommendadions

a) Airpars and anciary facilitis abould to aulgent to Odedan
deslgn, constradtian and manitordag cditera to prevent pollutonf
ground and surface water supplies. Design consideaous shol
include the ability to detect, contala, and nspidly dean-u y
contamination.

b) Emergency response contingency plants that wil ensure Ainan

aesponaibility for tie clean-up and rustorationt at mitigallon abouldbt
spedic condition of i an opeatins permit for any a
renaed racliy fram Bawrd aC or Dade County ERK
Such assurance could tale the fans a fadlity operator postigb

which would cover dean-up costsa

5) Fing Impacts Outside the Study Area

* Lowering water table elevations in the study area can adversely afc
eastern welfdds by accelerating salt water intrusion and migrationo
other pollutants SFWMD criteria does not allow this to occur.

Recommendation

Prior to allowing any modifications to existing groundwater coto
elevations in the study area the SFWMD should evaluate the impacts of

a) the effect on water quality within and potential impacts outside h
study area;

b) the effect on salt water intrusion into eastern welHa; and

c) the effect on the Region's water supply.

6) Oding Stormwater Runoff

* Required "best management practices for stormwater managemn
systems are technology based and not perfornance baed Inote
words, their effectivenw is asmumed based on the technology used n
not performance.

* While studies have shown that the use of stormwater mnagean
systems can decrease surface water quality impacts the ipeso
stormwater runoff an groundwater quality have not been aeutl
evaluated.
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Recommendations

a) Secondary drainage providers should implement long term monitoring
and maintenance programs far stormwater systems to assure that all
systems comply with state or county water quality standards prior to
discharging into the SFWMD's primary canal system.

b) Future stormwater research efforts should examine how effectively
stormwater management systems prevent contaminants from entering
ground and surface waters.

7) Findings: Nursery and Agricultural Operations

* In the study area there is widespread occurrence of improperly
constructed wells, abandoned wells, and unpermitted irrigation wells at
plant nurseries. Such wells may act as conduits for direct introduction of
surface contaminants into groundwater

* Wells often supply water for fertigation' (systems where fertilizer is
dispersed through irrigation pipes). Such systems often lack proper
equipment to prevent chemicals from flowing back into the supply welL

* Nursery and agricultural operations involve the extensive use of
fertilizers and pesticides. Very often, they are not properly contained and
may contaminate ground and surface waters.

Recommendations

a) Comprehensive studies to determine the extent to which plant nurseries
impact groundwater quality should be initiated by Dade County DERM
and Broward County EQCB. Particular emphasis should be placed on
evaluating the effects of agrochemical applications, irrigation,
stormwater and the use of pumps which prevent back flow.

b) Increased enforcement for nursery operations should be provided by
Dade County DERM, Broward County EQCB, SFWMD and FDER.

c) All irrigation wells at nursery and agricultural operations should be
identified and evaluated. A water quality survey of these wells and an
evaluation of groundwater contamination should be conducted by
Broward County EQCB and Dade County DERM.

8) Findings On-Site Disposal Systems

There are little data to support conclusive findings regarding on-site disposal
systems (OSDS). The following findings are the result of the limited data
and the expert opinion of professionals working in the field.
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* Without signlfcant site modiicadens, the study area is not sal

groundwater waterlevelsandadversesaBanditimns

Broward prtion of the study area appear to be related to the use o la

*

fetersandeptictanks

Bsoward County have found that some ridents in the sdy are do

* Improper instalatan, maintenance and use of OSDS wi tten la

* Within the study area, there are aas planned for industrial use an laal

:- -

a) Within the study area any edsting or new user of OSDS in the Bow

wastewater collection and treatment facilities are v e concur
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g) Areas within the Dade County urban development boundary and the
entire Broward portion of the study area that are designated as
industrial on future land use maps should be sewered prior to
development as industrial facilities.

9) Piding : Private Wells

* Improper installation, maintenance and closure of private potable water
systems often lead to contamination of the potable water supply.

* There is no graphic illustration of the distribution or density of permitted
private wells and permitted OSDS use in Broward County. This inhibits
the ability of the county t consider the potential impacts of land use
proposals on the potable water supply from private wells.

Recommendations

a) If community and private wells are permitted in the study area,
inspections and enforcement of criteria should continue to be carried
out by the appropriate agencies, such as Broward County EQCB, Dade
County DERM, local HRS and FDEL

b) A survey of water quality from private drinking water wells should be
conducted by the local HRS in coordination with Broward County
EQCB, Dade County DERM, and FDER, principally focusing on older
developments in the study area that are using septic tanks.

c) Educational programs should be developed on the proper maintenance
of residential potable water wells and treatment systems. This would
include special precautions to be taken by the owner with regard to use
of pesticides and fertilizers on the property.

d) The existing distribution and density of private and community wells
and OSDS in the study area should be mapped and distributed to all of
the effected local governments by the local department of the Florida
Health and Rehabilitative Services, the regulating agency. The location
of these wells, OSDSs and cones of influence should be considered in
land use planning to ensure proper siting of land uses near these areas

10) Fmding Illegal Dumping

* Illegal dumping creates surface and groundwater contamination.

* Illegal dumping of solid waste and toxic substances along roadways, on
vacant lands and in canals in the study area is likely a function of the
inconvenience and expense associated with legal means of disposal.
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Recommendations

a) Within the study area, local governmens should w
collection service to alB properties within the Dade County uran
development bounndrd in Broward County.

b) Local governments should provide conveniently located ter
atations far trash, household baadous waste, white god

(refrigerators and appliances), and other bulky itIems

B. Wetlands

1. Habitat Analysis

a. Historical conditions

Historically, the study area was pat at the Everglades system The princp
vegetation sociations of the ames were fresh water mashes and was pris
Sawgrass was the dominant plant in marsh comanities occurring a pur
stands or mixed with a variety at grasses. Within sawgrass communlties, an
occasionally occurring in pure stands, wee cattails, saidencne, glet
arrowhead and pickerel weed. Shrubs conunonly present were buttanbush
willow and wax myrdle. Bladderwart, white water lily, floating heart asd

figwort were found in more open water areas Wet prairies were relativey
low-stature communities termed fBats. Beakrush, Spike rush and maidlenal
dominated wet prairie habitats. Hydroperiods (ground and surface wale
levels over time) in the region ranged from seasonal to complete inundaticn
More complete description of historical Everglades fresh water mars
communities can be found in Davis (1943), Harshberger (1914) and Levelsa

(1959),

Inundated areas of the Everglades provide habitat for a diverse aquatic faura
Upland communities provide habitat for many terrestria species, some o
which (white-tailed deer for example) are surprisingly adapted for wet red
(George, 1988) A selection of typical fish and wildlife species of fresh wale
marshes is shown in Table 13. Historic abundances of fish and wildlife in the
Everglades are generally unknown, but because of habitat lose it is afet
assume that most species have declined in number (a few species particularl
well adapted for human presence, such as racioons may have incrased). Tis
point is best illustrated by the decline in wading birds, which are cetainl tle
most visible if not popular wildlife group. Even here, the best population
estimates are admittedly crude (Robertson and Kuslan, 1974), but there i
little dispute that population leels wee once well over one million birds asd
are now well under one hundred thousand Marshes on the edge of the
central Everglades sloughs (such as those that historically occurred in the
study site) were an essential foraging habitat for nesting wading tirds.
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REPRESENTATIVE ISH AND WILDLIFE SPECIES FOUND IN SOUTH FLORIDA FRESH
WATER MARSHES

idMam m

GntaBleHewtn Opossm
itle lue Hron Round-Taled Muskrat

GriatEget Marsh Rabbit
Smwy gRice Rat

Thoor Heon Raccoo.
Wood Stork Mink

Whithlbs RiverOtter
KingRail White-Tailed Deer
Comamon Gallinue Bobcat

MoutledoDuck
EvergladesKite eg1
Mash Hawk
Red-Shoulered Hawk American Alligator
BelthedKingfisher Mud Turtle
Red-Wingedt Blackbird Red-Bellied Turtle
Commn Gradle Softshell Turtle
Boait-Tailed Grackle CaEolina Aole
Yellowthout Cottonmouth
Osprey Green Water Snake
Greenback Heron Banded Water Snake

Amerian ittern Brown Water Snake
Least Bitlem Southern Ribbon Snake
Sandhill Cane Garter Snake
Clapper Rail Striped Swamp Snake

Sana Rail Musk Turtle
CoummonMoorehen Chicken Turtle

Purple Gallinule Snapping Turtle
American Coot Green Anole

Blue Winged Teal Green Water Snake

Fish Am

Dollar Sunfish Dwarf Sizen
Spotted Sunfish Greater Siren

Golden Shiner Peninsula Newt

Flagfish Green Tree Frog

Bluefin Killifish Squirrmi Tree Frog

Brown Bullhead Florida Chorus Frog
Least Killifish Florida Cricket Frog

Mosquito fish ittle Grass Frog
Sailfin Molly Pig Frog
Bowfin Southern Ieopard Frog

Eastern Chubsucker Southhern Toad

Warmouth Oak Toad

Bluegill

Largemouth Bass Invertebrates
Florida Spotted Gar

Apple Snail

Crayfish
Fresh Water Prawn

Aquatic Insects
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b. Presentconditions

Extensive draininS, dreiging, and filling for urban and agricutua
development in and adjacent to the study area has led to slgnifiuant dhane i
fish and wildlife rsources. Invasive exotic plants, Melatuca, and BraU&

Pepper, have becomse established in the study area. These anotic speis
which can readily ent-comnpete native vegetation in areas of atlteret hydrosy
foun dense stands in partdons at the study area. As a esult of the leato
shortened hydraperiods on welland partdons of the study area have talenn
charactedislks of upland habials. IHence, the general trend in this aas
been a loss of habitat for watdand specise, with an increase in hablet o

upland species, many at whkch have been displaced as a result of develogmm
on the Atlantic Coastal Ridge.

The study area has been systematically observed by slaff fausm Dade Cout
DERM, IBroward County Office of Planning, Broward County SQCB S.
Environamantal Protection Agency, U. S. Army Corps of Enginaes, U.11 Fs
and Wildlife Service and other qualifed field bialogists. By synateszn
abservations, it is apparent that slmilar welland habitals occur in bt
countles. DERM has identified and partially evaluated fish and arl~
habitats in the Dade County partion of the study area. The distribution n
quantity of these habitats is unknown in Broward County.

The various vegetation communlties identified can be grouped as ftlow
(adopted from McMahon, 198)

Short hWmpjdod - Characterized by a one to three mot
hydroperiod, and dominated by grasses and similar species. Muhly gas
Saw grass and Beardgrass are significant components of these habitatsa

Short hydroperiod grairie with Mcelara - Mceena occurs from scatterdt
dominant within this prairie community.

Short hydrod prairie with shnibs - Some area have a significant rasm
of shrubs other than exotic spedies. Wax myrtic and Coastal Plain wilio c
common.

Sawsera marsh - Dense sawgrraes comununity with a Ionr (sir tn rune.,xth
hydroperiod. Giant arrowhead is also common.

Sawerass marsh with Melakenca - Mcelaua occnrs from scatteed todn an
in the dense sawgrass communities.

Wet rairic - Long hydroperiod (six to 12 month) predrominantly ses
community. Sawgrase, Spike rush and beakrush are common. Bladdsror
and figwort occur in more open areas.

Wet prabie with Melateura - Mcelas occus from scted to.ominn ins
wet prairie communities,
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Dense Melaleuca stands - Dense stands of Melaleuca are found throughout the
study area, and are the most common forested habitat.

Tree island/Willow head - These two types of forested communities have many
of the same species. Common species include Red bay, Coastal Plain willow,
Wax myrtle and the exotic, Brazilian pepper.

Forested disturbed areas - This community type occurs along canal berms and
roadsides, and is dominated by exotic species, especially Melaleuca, Australian
Pine and Brazilian Pepper.

Open disturbed areas - This community is found along roadsides, old fields
and scraped areas. Herbaceous, weedy species predominate, but no single
species is dominant

Excavated disturbed areas - This community type consists of canals, ditches
and ponds that contain water year round. Spike rush, maidencane and cattails
are common in littoral zones.

Fish and wildlife populations in available habitats in the study area have not
been quantified, but can be described qualitatively. The remaining longer
hydroperiod wetlands that have not yet been invaded by exotic plants support
a typical Everglades wetlands fauna. Shorter hydroperiod wetlands have
fewer populations of wetland species, but increased populations of more
terrestrial species, such as foxes and small mammals. These short hydroperiod
wetlands also are important, if not essential, foraging habitat for wading birds
when water levels are higher in wetter areas. Some species of amphibians (e.g.,
Squirrel tree frog and Oak toad) are completely dependant on short period
wetlands for breeding habitat Amphibians like these are an important food
source for higher vertebrates, and are the major route for the important
ecosystem function of energy transfer from aquatic to terrestrial environments
(Moler and Franz, 19847). Short period wetlands are the habitats most
threatened with complete elimination in South Florida.

The perspective that the presence of exotic plant species eliminates all of the
value of a wetland as fish and wildlife habitat is somewhat erroneous. The
impacts of exotic invasion on wetland wildlife depends on the degree of
infestation and on the quality of surrounding areas. Even extensive
monocultures can support some levels of wildlife activity (Mazzotti et al.,
1978). More importantly scattered exotic trees, such as Melaleuca may actually
add habitat diversity to a grassy, wetland community. For example
endangered snail kites use Melalenca trees for perches on a frequency greater
than that expected by chance (Bennetts, personal communication, 1990). This
explanation should not be interpreted as a testimonial for exotic species, but
rather an acknowledgement that not all of the effects of exotics are bad and
that the worst effects occur in extensive areas of heavy infestation. In the long
term, a few scattered trees certainly bodes ill for the future of an area.
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Wildife Service Habita Evalualion prosedure (HIP) and periodic wile
surveys. Both anthods demanstrated that the Bihd Drve B
conalderable value as wildlife habitt (Rtichler, 188) Dade Cut EM
19s9).

The study area Is important for its diversity at fsh and wildillad lofot
polential for utilisation by threatened and endangered spece fbe1
Some at these specle are lanew to inhabit the aea, but how anwe ty
are, and how they use the arealis not known.

The psanimity of welland habitals within the study ara to catn frgn
and nesting sites for wading birds (especially wood storks)adSai ie
(Bennetts et al, 1988 in adjacent Water Conservation Areas aksiesntl
to maintain or even enhance the capacity of remaining wetlad o upr
these endangard species. Even short hydroperiod wedlandte motn
because they allow wading bird foraging, and possibly initi
while water conditions are too high in longer hydroperiod wetlns

Significant but unquantified fish and wildlife resources exist in h otws
Broward/orthwest Dade Subregion. Although typical wethadseishv
declined due primarily to habitat look other populations may aein:ae

.. ... iisyci@ ' ~n !i

as a result of the mosaic of upland, wetdand and open watersta curnl
available in the study area Hence although wedarnd prdcivt a
declined, regional biodiversity has probably increased.o d

hydroperiod wetands and upland habitats historically foundo
Atlantic Coastal Ridge now occur in western Dade and Browrv onis
The ability of these counties to sustain the historical fish an
will be inextricably intertwined with protection and managemntoreucs
in the study area. Quantification of the resourves in thestdam n
provide an understanding which may help toaslow the declineofteh t.

2. Definition and Jurisdiction

The wetland resources in the study area are varied in quality and quniy.Wti
the study area, there are four primary agencdes responsible for welnspMrtn
and management.

* U.S. Army Corps of Engineetr
* Florida Department at Environmental Regulation; and

b l i~i; ii'; l iU iiii ;
'iiii! l xdiiiiii

S
South Florida Water Management District

* County (Dade County DERM and Broward county EC)

Each of these agencies has its own wetlands definition, jurisdicnl ra n
permitting criteria. A permit from one agency does not guaranteeaerif manother. Each agency's criteria are discussed in this section.
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FISH AND WILDLIFE SPECIES LISTED FOR PROTECTION BY THE U.S. FISH AND WILDLIFE
SERVICE (FWS) AND THE FLORIDA GAME AND FRESH WATER FISH COMMISSION (G KC)
THAT, BASED ON HABITAT PREFERENCES AND HISTORIC RANGE, COULD BE IN THE

SOUTHWEST BROWARD/NORTHWEST DADE SUBREGION

SSis FWS GFC Comments

Everglades Mink UR2 T I

Round-Tailed Muskrat UR2 1

WoodStork E E 2

Snail Kite E E 2

Southeaster American UR2 T 2
Kestrel

Florida Sandhill Crane T 1

Osprey SSC 2

Little Blue Heron SSC 2

Snowy Egret SSC 2

Limpkin SSC 2

Eastern Indigo Snake T T 1

Red Rat Snake SSC 2

American Alligator T/SA SSC 2

E = Endangered; T = Threatened; T/SA = Threatened by similarity of Appearance; UR2 = Under
review by FWS, but lacking sufficient information for determination; SSC = Species of special
concern
1 = Occurrence questionable; 2 = Known to occur.
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U.S. Army Corps of Engineers

The U.S. Army Corps of Engineers (USACE) is the priamary agency at the f(ea
level responsible for wetlands regulation. The USACE is responsible for reat n
activities in waters of the United States, including wetlands The defnt
wetlands used by the USACE is based on vegetation and soil types and con s
in an area as the following definition ladicates:

The term 'wetlands' means those areas that are inundated or salurated by a
or ground water at a frequency and duration suficient to support and
normal circumstances do support, a prevalence of vegetation typically adoptd o
life in saturated soil conditions' (33 CFR, part 3283(b)).

Florida Department of Environmental Resulation

The extent of the Florida Department of Environmental Regulation
jurisdiction over dredge and fill activities conducted in, or over surface we
the state are generally found in Rule 17-311030, PAC. Some exemptions ap
Sections 403.813, 403.913, 403.927, F.S., and Rule 17-31200, FAC. The land
extent of surface waters of the state is determined in accordance with Rules I
and 17-4.022, FAC. and Sections 403.817, 403.8171 and 403.913, F.S. In deten
the landward extent of waters of the state, plant and soil indicators are utilize

South Florida Water Manaement District

Wetlands that are not connected to waters of the state are considered is
wetlands and fall under the jurisdiction of the South Florida Water Manag
District (SFWMD), pursuant to the Isolated Wetlands Rule (Appendix 7 of the ai
for Review for Surface Water Management Permit Applications). The criteria of thdrl
pertain to wetlands which are not under DER jurisdiction. The definitino
wetlands used in the nule is similar to that used by the USACE in that it depenso
vegetation and soil type and conditions for wetland determination.

Dade County

Dade County's wetlands jurisdiction in the study area is derived from Chapter24o
the Dade County Code. Section 24-58 gives Dade County Departmeto
Environmental Resources Management (DERM) the authority to regulate woki
freshwater wetlands. The definition of freshwater wetlands is contained in Seto
24-3(79)(a) and is based on vegetation and/or hydrology. Vegetatively, "frehwte
wetlands shall mean those lands where the dominant plant community is canpse
of any of the following primary wetland plant species or where an associalino
any of the following primary and secondary wetland plant species constitute h
dominant plant community.' A plant list is contained in the code. The hydrokoa
criteria include 'those lands which are subject to soil saturation conditiorsC .
groundwater levels no lower than one foot below surface elevations)foa
minimum of thirty (30) consecutive days per year based on an average of data o
minimum ten-year period." Section 24-3(7)(b) exempts certain areas from wetad
jurisdiction including excavations that are not contiguous to wetlands, stornwte
management systems and grandfatheard agricultural development The majoriyo
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the study area west of the Homestead Extension of the Florida Turnpike which
remains as undeveloped wetlands will be jurisdictional pursuant to Dade County
Code, as will be other more limited wetlands that may exist east of the Turnpike.

Broward County

In Broward County, the Environmental Quality Control Board (EQCB) has been
given regulatory authority for wetland resources. Wetlands are defined as "areas
that are inundated by water with sufficient frequency to support, and normally do
support, an assemblage of organisms that is adapted to saturated or seasonally
saturated soil conditions for growth and reproduction including, but not
necessarily limited to swamps, marshes, bogs, sloughs, potholes, wet meadow, river
flood plains, mud flats, and wet prairies' (Chapter 27-11.029 of the Code of

Regulations of the EQCB).

In order to delineate those areas described above, the EQCB currently uses the
methodologies described in Rule 17-3.022, F.A.C., (DER Criteria) with some
modifications, and the plant indicator species list in that same section. Unlike DER,
EQCB has jurisdiction in isolated wetlands (those not connected to waters of the
state). As a result, the EQCB regulates wetlands of all sizes and types that meet the
regulatory definition and fall within the boundaries delineated using the
methodologies described above.

EQCB applies two formulas, using species listed in Rule 17-3.002, F.A.C., (DER
Criteria), to determine dominance of wetland vegetation. Those formulas are

simplified hese:

The boundary of the landward extent of waters is the area (in the selected stratum)
where either.

1. submerged vegetation + transitional vegetation > 50 percent of all plant
species;
and submerged vegetation > 10 percent of all plant species; and
submerged vegetation > upland species

or

2. transitional vegetation > 80 percent of all plant species, and;
submerged vegetation < 10 percent of all plant species; and
upland vegetation < 10 percent of all plant species; and
substantial, competent evidence using indicators such as hydrology and soils,
indicates that area is subject to regular and periodic inundation.

In areas where a visual determination of the wetland line cannot be made, other
methods may be used. These are:

1. Belt transects to establish relative basal area percentage - In areas where a
canopy is used as the indicator.
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ground cover is used as the indicator.

in the formulas above.

It has been estimated by regulatory field afike personnel that over 75percent of the

HEFT in the study area which have not been filled or developed would require a

conditions of a nationwide permit These are wetlands which would, in general, be

dredged material in wetlands. Removal t materlal from wetands above mean high
water does not require a USACE permit

Thre USACE has entered into a Memorandum of Agreement (MOA) with the U.S.
Fish and Wildlife Service (USFWS), the Environmental Protection Agency (EPA)

applications for dredge and fill activities The MOA states that the USACE wil

applicant cannot meet the criteria for issuance, the department may consider

S. . . i .
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Unlike DER and USACE criteria, the Isolated Wetlands Rule distinguishes between
disturbed and non-disturbed wetlands; disturbed wetlands being those which have

been altered by drainage, dredge and fill, or invasive exotic plants so that the
hydrologic and biological functions are significantly diminished". Under this
definition, the majority of the wetlands in the study area are often exempt from
SFWMD isolated wetlands permitting. The Isolated Wetlands Rule also only

applies to those areas reater than 0.5 acre. If a project will impact an isolated
wetland greater than 0.5 acre, regardless of surface water management permitting
criteria, the applicant would need to obtain a permit or exemption from the

Dade County

impact and cumulative adverse environmental impact of the proposed work,
including but not limited to the efect upon hydrology, water quality, water supply,
welfields, aquifer recharge, aesthetics, public health, historic values, air quality,
marine and wildlife habitats, archaeological values, marine and freshwater soils
suitable for habitat, floral and faunal values, rare, threatened and endangered
species, natural flood damage protection, wetland values, land use classification,
recreation, and any other environmental values, affecting the public interest. The
DadeCously FreshnuaterWetands Permit Guidelines Manual provides some additional
guidance, although permittin decisions are ultimately made on a site by site basis.
DERM is currently in the early phases of a study to developa basin-wide plan for
wetland resources and stormwater manageent in the North Trail Basin which is in

The citeria that EQCB currently employs in determining whether a project should
be licensed or not is found in Section 27-11.051 of the Code of Regulations of the

No dredge and fll license shall be issued in the absence of an affirmative

a. The project will not cause degradation of the water beyond those water

quality standards as established by EQCB Ch. 27 and Rule 17-3, F.A.C. for the

of waters of the propagation of fish or wildlife or their habitats;
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d. That the project will not cause turidity exceeding 29 Nephekmetric Tubdity
Units (NTUs) above ambent, or pre-construction readings outside of a

i one which will be estaMished by the EQCB;
e. That when considering all aspects of the project, including

feasible alternatives, pollution control feature4, and mitigation, the

4. Mitigatlan Criteria

determination of the type and level at mitigation necessary to demonstrate

addresses the following altigation polkaes:

10
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In each case, the DER must first examine project modifications that reduce or
eliminate the adverse environmental impacts of the project Once these negative
aspects are identified, a mitigation proposal may be developed to offset the
expected adverse impacts so that the project is not contrary to the public interest.
In the case of projects adjacent to designated Outstanding Florida Waters, the
project must be shown to be clearly in the public interest. A mitigation proposal is
required to include a description of the mitigation area, description of the
referenced waters, description of the proximal habitat, a monitoring plan, estimate
of the cost of mitigation, and show sufficient legal interest.

Mitigation proposals are evaluated on a case by case basis. The department must
determine the probability that the proposed mitigation plan will offset the
cumulative adverse impacts of the dredging and filling (Le. the likelihood that the
mitigation will be successful). Reclamation activities may be viewed as mitigation
with respect to mining activities. Mitigation is best addressed through protection,
enhancement or creation of the same type of waters as those being affected by the
proposed project. Other types of mitigation may be considered, when the waters
have been significantly altered by human activity or other factors.

For mitigation involving the creation of waters of the state, DER utilizes a guideline
of two acres created for each acre adversely impacted by a proposed dredge and fill
activity. This ratio may vary depending on the following factors:

a. likelihood of success;
b. distance from the project site;
c. elapse of time before restoration of impacted functions within the water body;
d. special designation or classification of the affected water body;
e. current condition of the area to be affected;
f. uniqueness of the waters;
g. the presence or absence of exotic or nuisance plant species; and
h. whether the proposed project eliminates waters or changes waters from one

type to another.

Ratios for "created mitigation" generally range from less than 1:1 (one acre created
for each acre lost) up to 5:1.

Because the success rate in plantings has been emphasized, the department will
consider enhancement as mitigation. For enhancement proposals, DER will
evaluate the degree to which the wetlands are stressed, type and cause of stress,
maintenance requirements, and likelihood of success. "Enhancement" mitigation
ratios usually range from 4:1 to 20:1.

'Conveyance of property" is another method of mitigation. The lowest quality
conveyance would be considered at a ratio of 100:1, while the highest quality
conveyance would not be granted a ratio lower than 10:1.

Also, the department examines what means have been provided to protect a
mitigation area, to remove exotic or nuisance plant species, to locate a mitigation
area on or off-site, to identify the use and location of donor sites for plant and/or
soil material, and to provide evidence of the financial resources necessary to
conduct mitigation activities.
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Determination of success for mitigation projects is genally detwaine
comparing the altigation to a rferenced water. The critedi used to ju
projects success includes whether appilcable state water quality standards ar

ar mt, and whether the created or enhanced water can be used for its de

Dade County

aon;

vironment;

that the impacts have been minimized before mitigation is reviewed.
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c. There must be reasonable assurances that the design and type of replacement
wetlands will have a high degree of success;

d. Functions being provided by the proposed impacted wetlands must also be
provided by the replacement wetlands;

e. In determining an appropriate ratio for created wetlands a base of 2:1 is used,
however depending upon the degree of success, rate of growth to maturity,
quality and type of impacted wetlands, etc., either a higher or lower figure
may be used. In enhanced wetland mitigation proposals, a base of 4:1 is used
again, however, with various factors as above either increasing or decreasing
the ratio;

f. The applicant must demonstrate a commitment to ensure the successful
reestablishment of wetlands within the mitigation area. This would include
factors such as removal of exotic and nuisance plant species, monitoring of
ground or surface water elevations, replacement of dead or diseased plants (80
percent survival rate), and redesign of the mitigation area where unanticipated
factors precipitate failure of the site or a portion thereof.

5. Enforcement and Compliance

U.S. Army Corps of Engineers

Enforcement of the federal wetlands regulations is carried out by the district and
regulatory field offices of the US. Army Corps of Engineers as described in Section
404 of the Clean Water Act In a worst case, the EPA would take enforcement
action; in most cases, the USACE does.

There are two types of enforcement actions. The first is for illegal (non-permitted)
activity. In these instances, warning letters are issued and a cease and desist order
is issued for the property. The violator must then apply for an after-the-fact permit.
No further work can continue until the USACE decides whether to issue a permit.
The second type of enforcement action is if an applicant is in violation of the
conditions of a permit In this instance, a stop work order is issued and the violator
must come in compliance with the conditions of the permit.

Florida Department of Environmental Regulation

The department's policies on compliance are based on internal policies which are
based upon available staff. DER is given authority to conduct enforcement
activities in Section 403.061, F.S., (Department powers and duties), Section 403.087,
F.S., (Permits: general issuance, denial, revocation, prohibition, and penalty),
Section 403.121, F.S., (Enforcement: procedures and remedies), Section 403.141, F.S.,
(Civil liability), and Section 403.161, F.S. (Prohibitions, violations, penalty and
intent). Enforcement priorities in the Southeast District Office of which the study
area is in part are geared towards:

73

wn~ln, e ; n~~l;~ 1~tI~ ~"

141,Ip,



Southwest Broward/Northwest Dade
Subregional Study -Phase 2
FINAL DRAFT
July 2,1990

1. compliance with an issued permit;
2. construction before permit issnance; and,
3I unpermitted dredge and fill activities.

After-the-fact permitting is viewed as a response to a violation. The department's
final action will be dependent upon the severity of the adverse impact on waters of
the state.

Dade County

Enforcement actions can be initiated via several different pathways. Potential
violations may be observed directly in the field by wetlands penmitag staf,
compliance inspectors, other department staff or concerned citizens. Aedial
surveillance via helicopter overflights and review of the county's annual aalat
photographs are also used. If staff actually observe the action, they attempt to have
it halted based on discussion with the person on she. In addition, some staf have
been authorized to issue tickets in the field. Once an illegal action has been halted,
It is time to initiate a resoludon of the violations whih could include restoraon or
after-the-tact permitting. At this point the code enforcement section generally
becomes involved in making smre that the proper informadon is gathered and
procedures followed so that if a satisfactory resolution cannot be negotiated at the
staff level more formal enforcement can be undertaken. If departmental efforts to
reach a satisfactory resolution are not successful the matterls refered to the county
attorney's office for adjudicaion. The county has a high rate of success Ints
wetlands enforcement program.

Compliance efforts in the study area are not highly structured in the sense that
regular inspections are scheduled and logged. Staff inspections of permitted
projects are made when in the vicinity. If discrpancies with the permits are noted,
a further investigation is undertaken. In addition, where mitigation is involved,
monitoning reports are generally required to provide additional information on the
project status.

After-the-fact pernitting is generally a result of the enforcement process wherein
the violation is resolved at the staff level. There is a penalty involved in that
"permits... shall provide twice as much mitigation as would have been required ifthe...permit was obtained prior to the commencement of construction.' (Section 24-
58.4, Dade County Code} In addition double permit fees are required for an after.
the-fact permit.

Broward Cournty

The EQCB operates with an enforcement section which may issue Warning Le.tter
or Notices of Violations for non-compliance with its code of regulations. It has an
administrative hearing process in which a duly appointed hearing officer presides
Fines up to a maximum of5$10,000 per day per offense may be imposed for violations
of the code.
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In cases of non-compliance with dredge/fill license conditions or regulations,
attempts are arduously made to resolve the issues prior to taking enforcement
action. Only after negotiations fail to resolve the issues, are enforcement actions
considered through coordination with the enforcement section. The main goal, in
any case, is to restore or ensure the viability of the resource.

Within the last year, the Dredge and Fill Section has established a computerized
data base and implemented periodic field inspections to assist in tracking the

progress and success of all mitigation projects. This tracking system coupled with
periodic field-complance inspections ensures compliance with the license
requirements and success of the mitigation. It is anticipated that this system will

provide an extremely high degree of compliance with licensed projects.

In cases where activities have begun without the appropriate licenses, a Notice-of-
Violation is issued. The enforcement action must be resolved prior to the review of
a license application. If the application would have been denied based upon the

nature and extent of the activity, attempts at restoration of the site or nearby sites

are pursued. If the activity would have been licensed, appropriate fines and costs
are assessed and an application requested for remaining portions of the project.

6. Invasive Exotic Plants

The Melaleuca, native to Australia, was introduced to Florida as part of the effort to
drain the Everglades. The plant has a high rate of transpiration and removes large

amounts of water from the soil. Melaleuca is considered to be an ecologically
undesirable species. Over time, it replaces native vegetation communities with
dense, monotypic stands that are considered to afford poor habitat. Melaleuca is

tolerant of a wide range of habitats and conditions . It is cold and fire tolerant and

develops in both aquatic and terrestrial communities.

Studies have shown that stress (fire, mechanical or chemical) to an individual plant

may be particularly conducive to Melaleuca invasion. Anything that causes a 25

percent or greater drop in the moisture content of the plant will result in the release
of seeds. Fire, for example, not only causes a massive seed release, but also clears

the site of competitors and consumes litter that may prevent germinating seed from
reaching soil. Fire also causes a nutrient release within the soil thereby aiding
seedling establishment.

Melaleuca constantly produces a large number of small, wind-borne seeds that
maintain their viability for several years. Seeds can germinate under water but they

cannot tolerate extended periods (5-6 months) of submergence. Seedlings also
cannot tolerate long periods of inundation. Yet once mature, the plant can survive
flooded conditions indefinitely. During periods of drought Melaleuca root
elongation can keep pace with the drop in water table, thereby giving it an
advantage over competitors.

Melaleuca invasion is a growing problem in western Dade and Broward counties,
especially in WCAs 2B, 3A, and 3B, portions of the East Everglades, and much of the
undeveloped land east of the WCAs. In 1977, a study using an aerial survey
technique determined that 33 percent of the area in WCA 2 and 3 contained
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Melateuca. Although no follow-up study has been performed in thee areas, it can
be assumed that the Melaleuca has spread considerably since the rate of spread and

the growth of individual plants are astonishingly rapid (Hofstatte, 1976}

Large stands of Melalenca found in the East Everglade along Krome Avenue are

expanding into smrounding disturted wetlands In aldition, large stands have

established themselves in Broward County along U.S. 7 and areas east The is
concern that without adequate control, Melaleuca wili cantinue to invade much of

South Florida's wetlands, replacing native wetland flora ad adversely altering
native wildlife habitats

Studies of the effects of an area's hydrology on the stablishment of M euca have
shown that higher groundwater can limit but not curtail expanon. The inceased
water flow into areas east of U.S. 27 rseling from additional storage of watr in
the WCAs has not contributed significantly to the recovery at the wedands.
Experts indicate that a 100 percent hydroperiod is equed to imit the expansion of
Melalence.

South Florida wetlands systems are undergoing stress from the invasive exotic
Melaleuca and although some areas are stresaed more than others, the invasion is
serious. The mere preservation of existing wetlandsin their present condition will
not stop the invasion and therefore preservation may not be the most appropriate
means by which to guarantee long-term wetland viability in either valne or
function.

Dade County has implemented an exotic species control program aimed at
controlling Melaleuca infestation adjacent to Everglades National Park It is a
mitigation program in which developers who are impacting wetland resources may,
with County approval, mitigate by contributing to the program.. The SFWMD has
drafted a proposal for control of Melaleuca district-wide. This will be implemented
through the Everglades Surface Water Improvement and Management (SWIM) Plan
and involves both research and eradication of the species.

Another invasive exotic species prevalent in the study area is Brazilian pepper
(Sdtinus teebinthifolius). The red berries produced in the late fall and winter have
lead to the common name of Florida holly. It has been used as a landscaping plant
however, it quickly invades disturbed land and becomes the dominant plant,
outcompeting all other vegetation. Brazilian pepper faos such dense stands that it
blocks out the light so no other plants can grow (Iassater, 1974). While it may not
increase evapotranspiration like Melalcuca, it does take over an area, especially if
the areas has been disturbed. That is why thick stands of it are found along roads
and dredged canals. Eradication of Brazilian pepper is also very difficult. New
plants will grow from stumps of cut trees and unless the root system is removed the
plant will grow back over tune.

7. Methodology for Protecting Fish and Wildlife Resources

The incorporation of fish and wildlife considerations into growth management
planning is becoming both more common and more important (Mason and Iker,
1982- Kautz, 1984; Westman, 1986; Roberts and Roberts, 1986) but has been limited
by lack of information, and lack of a suitable scientific method for quantifying
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existing regional fish and wildlife resources and the probable impacts to them from
alternative methods of project development. Several papers have discussed criteria
and methods for evaluating regional fish and wildlife resources (Adamus and
Clough, 1978; Klopatek et al., 1981; Margules and Usher, 1981; Kautz, 1984). All
have emphasized the importance of quantitative approaches to assess fish and
wildlife resources. New multivariate habitat modeling methods, based on vanrious
land and water uses and natural vegetation types, show great potential for
furthering our ability to predict the distribution and abundance of fish and wildlife
at regional levels (Clawson et al., 1984; Klopatek and Kithchings, 1985). An
important principle is that effort expended on data collection and analysis should
be commensurate with the perceived impact of the proposed action. In general
greater effort should be expended on projects that are expensive, cover large areas,
impose serious environmental risks, and may be controversial. All of these factors
are important in the Southwest Broward/Northwest Dade Subregional Study.

a. Scientific framework

Figure 11 presents a scientific framework for planning studies of regional fish
and wildlife resources. A clear statement of goals is necessary to focus
research, and can increase the chance of protecting components of the
environment identified as valuable (National Research Council, 1986).

The scoping process identifies important ecosystem components, significant
issues and major potential environmental effects, and guides the design of
ecological studies. The scoping process can also be used to do a subjective
assessment of regional fish and wildlife resources. One of the most important
and difficult tasks in the design of environmental research is to decide when,
for how long, and over what area effects might occur and what aspects of
ecosystem structure and function will be affected. The next steps (invertory
through monitoring) in the process are the heart of fish and wildlife habitat
evaluation systems.

Figure 12 is a conceptual approach to integrating fish and wildlife evaluation
systems with both site design and regional planning. The proposed
methodology includes an inventory of existing fish and wildlife habitat
conditions, an analysis of existing and proposed land and water uses, a
prediction and assessment of impacts, a decision and action phase, and
monitoring.

b. Inventory of existing fish and wildlife habitat conditions

The first step in an inventory process is to identify, map and evaluate available
wildlife habitat types (Leedy et al., 1978; Jones, 1986). Habitat types can be
identified, in part, from good vegetation maps. The relative value of the
available habitat types should be determined. Exceptionally sensitive unique
or rare habitats, as well as habitats for species of special concern (especially
threatened and endangered species) should be protected. The relative value of
the remaining habitats should also be evaluated. The diversity, distribution
and abundance of fish and wildlife species in the available habitats should be
determined. To a certain extent this can be done by reviewing the available
literature, but this is not a substitute for field surveys. Wildlife surve s are
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Define Environmental Goals and
Scientific Questions

-Scoping the Issue

-Establish Study Boundaries

-Inventory and Evaluate Study Area

-Develop Species/Habitat Models

-Make Predictions and Assess Impacts

-Develop and Implement Manxagement Plans

-Monitor

-Revise Plans as Necessary

Figurea 11. Scientific framework for integratirng fish and wild
life concerns into growth managemnent plans.
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important for two reasons. First, the species list developed from the inventory
can be used to select species for further evaluatiest Second, the distribullon
and abundance data can be need to help develop spedes habitat models for the
selected species.

Selection of evaluation spedies is potentially the most controversial portlenaof
an inventory process. Quantitatively evaluating effects of growth on all fish
and wildlife species that could potentially occur in an area logi ally a
financially impossible, thesefore some subset of all species that could occur ln
an area must be used, Mlast agree that threatened and endangered species
shouid be considered. Other species or groups of dosely related spedies
should be chosen for their ecological slgnificance. Examples of critedia tat
could be used for rating ecological significance include senaltivity to raglanal
changes in land and water use (e. g. wading birds and water levels) andior
performance of important ecological functions, such as the transfer of energy
between aquatic to terrestrial habitats by amphibians. The determinallon of
ariteria for ecological signifcance and the selection of key spedies for
evaluation should occur during the scoping process.

Once the evaluation spedies have been selected, species-habitat relationship
models must be developed. Several different types of species-habitat models
are available, but they all share the following basic steps used in developing
the model (Cooperides 1986):

1. Determine model objectives

2. Select and quantify habitat variables

3. Determine the correlation and prediction function

4. Verify and validate the model.

Species-habitat models are untested working hypotheses. Ideally models
should be rigorously tested and calibrated. In reality most models will be
based on incomplete information. However, monitoring programs (discussed
in more detail below) can be designed as expenments to test models.

c. Analysis of existing and proposed land and water uses

Planning for wildlife must take into consideration adjacent and on-4te land
and water uses. Large, permanent, open space areas immediately adjacent to
the planning area should be connected by corridors to large open space area
preserved within the planning area (Leedy et aL 1978} This connectivity
increases the value of fish and wildlife habitat available throughout the
region. It is important to remember that some isolated areas (for example,
seasonal wetlands) are valuable and may have uque values.
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environmental impacts and to mitigate environmental losses. Mitigation sites
can become corridors linking preserved open areas. Changes in on-site and
off-site hydrological conditions affect not only fish and wildlife habitat, but
also flood control and the protection of the public drinking water supply.

d. Prediction and assessment of impacts

The next step is to use the data assembled to predict the effects of alternative
management actions. The objective is to generate a set of specific predictions
of ecological change that can be used in decision making. Determining the
magnitude and significance of predicted ecological changes is often very
difficult, because the ecosystems in question are not fully understood. Since
invariably decisions are made and plans formulated based on incomplete
information, a monitoring program is absolutely essential.

e. Development and implementation of management plans

During this decision and action phase growth management plans are
developed that integrate protection of natural resources with economics and
other social, political and legal factors. The information collected and models

developed during the preceding steps not only provide a scientific basis for
decision making, but also become tools of the manager interested with the
model outputs. For example, the species habitat models developed not only
help to quantify potential impacts of regional and site development, but can
also be used as a tool to assess the effectiveness of permitting criteria and
mitigation plans.

Once available fish and wildlife habitats have been inventoried and evaluated,
those of greatest value should be integrated into a natural area/corridor system
to enhance the regional capacity to support fish and wildlife. In the Southwest
Broward/Northwest Dade Subregion a natural area-corridor system should be

based on existing wetlands.

f. Monitoring

Monitoring is an absolutely essential but too-often neglected process.
Monitoring programs serve two important functions. First, because of lack of
money, time and techniques, environmental management decisions are almost
always based on incomplete information. Through monitoring, it is possible to
empirically test the predictions of impacts to fish and wildlife resources. If
management plans are not meeting the desired objectives within tolerable
limits then it is possible to modify management plans (Holling, 1978). Second,
monitoring also increases our knowledge of how ecosystems work and
respond to man's interference. Thus, monitoring also refines our predictive
tools, which in turn improves our ability to make future management
decisions.
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Preliminary information regarding wetland conditions in the study assa has been
compiled and is presented ia Figures 13 and 14. This includes general ground cover

General Grannd Cover

The general ground cover in the study area was determined using a land coer

Department has mapped the ground cover in that portion of the study area undera

contract with the SFWMD. This was done duough interpretaeon of 1MS aerial
photography and ground truting. Broward County EQCB has done the same for
the Broward County portion of the study area using 1989 serial photographs.
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Mitigation for site specific wetland impacts tend to be small in size and over time
are effected by the development. For example, littoral wetlands adjacent to
residential areas are often mowed down or sprayed with herbicides to remove
obnoxious plants. This limits the benefit of these areas in terms of wetland

habitat.

In order to better plan for and manage wetland resources in the study area, and
South Florida, a basin wide or regional plan would be the first step. Establishing a
wetlands goal through programs such as those described in this section are the
basis for effectively managing the resources. The preliminary information provided
in this report can be the beginning of the process.

Dade County has begun a similar process through its Bird Drive Basin plan. Areas
have been identified for mitigation "banks as well as areas where the impacts to
wetlands can be mitigated off-site. The EPA and USACE are completing an
Advance Identification study which designates areas as suitable or unsuitable for
filling. Those areas designated as unsuitabl e considered for off-site
mitigation areas.

In order to implement a regional wetlands management plan, all agencies involved
in wetland planning and regulation need to be involved and their concerns
addressed. In addition, representatives of the private sector and other interest
groups need to be included in plan development. It is through cooperation such as
this that a regional approach to wetlands planning can be accomplished.

10. Findings and Recommendations

I) Findings: Wetlands Evaluation

* The wetlands of the study area have been impacted by development,
drainage, wellfield withdrawals, and invasive exotic plants; however, the
area still is valuable for wildlife habitat and aquifer recharge.

* A better understanding of wetland value in the study area, both in terms of
biology and hydrology, is needed to plan for future uses.

* In order to adequately evaluate the wetland resources of an area, several
factors must be considered, including vegetation, soil conditions,
hydrology, and fish and wildlife resources.

* There is a lack of comprehensive data for water levels within the study
area. The hydrologic conditions of the study area have been estimated
using modeling based on the limited available water level data.

Recommendations

a) An appropriate scientific methodology similar to the one presented in
Part 7 of this section should be used for further evaluation of the habitat
value in the study area and development of a regional habitat plan.
Pertinent elements include defining goals, establishing issues,
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b) The information regarding welands e

should be conaldered as a besls for prelialk eauain f dtn
watiand resources.

c) A program to mare fully understand thehyrlgoftesuyaa
should be developed. Hxladag conditians edt edtrie n
future impacts anticipated in order to flyass h eln
charactedastics of the study agesaI

2) Fidgs:g WetlandsPenltdag and anagemen

* Wetland protection and management is accopihdpimrlthog
the pernittng process, This leads to sie-ecfconieaonfth
resource instead of rgonal orbasin-wide an

* Mitigation for projects which trpact wet
provide benefits different than those associatewihlreetadraso
pre-development conditions.

* Basin-wide and regional wetland planning efrshv eniiitdi
the study area, including the direction gvni h aeCut
Comprehensive Development Master Plan andteAvneIetfcto
study currently being completed by the EPA an SAE

* Effective resoure management must be basedothruhieifcin
of the resource.

* Wetlands management includes identifying aesfrpeevto n
mitigation banking.

Remommendation

a) Those agencies responsible for wetlandsr

/~ N

within the study area abould manage wel
scale in cooperation with one another. Anapocsuhsteoe
outlined in Recommendation 1(a) above shoe

b) Regional land banking for mitigation andwtadsaaeeti
encouraged.
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3) Finding Jurisdictionallsses

* Wetland regulation and permitting in the study area are carried out by
various agencies at different levels. Different standards and criteria make
this a diffcult processto administer and with which to comply.

SMost of the study area may be under the jurisdiction of one or more
wetland permitting agency.

Coordination between the agencies involved in wetland definition,
jurisdiction and mitigation requirements should be furthered through
interagency agreements based on regional planning. Concurrent agency
review of permitting activities in wetlands is strongly recommended.

4) Finding* Invasive Exotic Plants

* Invasion of exotic plants, particularly Melaleuca, threatens wetland
resources within the study area. Over time such species outcompete native
wetland vegetation and form a monoculture that provides little of the
habitat value typically associated with wetlands.

* Other invasive exotic species often found in disturbed wetlands, such as
Australian pine and Brazilian pepper, are becoming more prevalent.

Recommendations

a) Coordinated efforts to eradicate invasive exotic plant species should be
implemented. Inter-agency programs, such as the SFWMD Melaleuca
Control Program, should be used to coordinate and implement

b) Programs should be developed to address the eradication of other exotic
invasive species, such as Brazilian pepper and Australian pine.

* Impacts to wetlands occur not only through dredging and filling, but
through more indirect means as well. For example, lowerig the water
table for drainage and potable water withdrawal also adversely impact
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IV. INFRASTRUCTURE

A. Surface Water Management

1. Introduction

Because of the relatively small distance between the land surface and the water
table, the study area is subject to flooding. The land elevations average e felt
above sea level in this part of the region. The average wet season water elevation
varies from three to are feet above mean sea level and is highest in the western paut
of the study area close to the Water Conservation Areas (WCAs) wher water is

tertiary systems specidc to a project.

2 Primary Drainage System

Dade Count

study area: C-9, C4 and C-.

.;; ii ;;i;:: ;; + ++ + + + + + + + : + + + + + + . ..+. . •.. .. .

AL++++ +,+++

il n"1:1111 U I I+: IB+I



SR B

WTRS.

two ~ qor0BLVBL

< ** *iaa I.

i.. 
" .".

4- -
-:,

4 
z

fr1 SR b20 z "" ? S d

BV2*BD -

*4OER
MikMW PKWY. 4LANME HGBLVi.

BROWARD C. C 9

""" .... "" "...t SR e26 SR e26 ~
" ". PALMETTO X- ,-- las'ii :,ii i +

"i " " mo Y

C - E X T j ru~rr sr ri; i
...... u 3 m "" . 1



Subregional Study - Phase 2
FINAL DRAFT
July 2, 1990

they are not prohibited by other regulations and rsrcin SW D 96
Development should offer reasonable assurance that established regulatory flood

elevations are not ralsed (SPWMD, 1976).

The C4 basin has an area of appraximately 60.9 square alles The C Tmaf
Canal is the main canal in th basin and discharges to the C-4 Canal ura mo
State Road 9. The L-80 Barrow Canal is also a part at the C4 basi he baini
divided into two areas: Area A and Area B. Area B is within in th stuaee n
makes up most of the Northwest Welllield. The area la poorly drained andi en
studied by the USACE to determine the feasibility of backpamping rnffit
WCA 3B. Dade County DERM, in conjunction with the SFWMD, is urnl
studying the partlan of Area B designated for the mostdatense develapetg h
study will address drainage problems in the area and methods for handigm a
(SFWMD, 1989). Currently, water is pumped late the C4 Canal fromWC35t
help recharge the Northwest Welllield and prevent contaminallon ofthpoal
water supply due te seepage from the 56th Street Landfilll(SFWhilS

The North Trail Basin is part of Area B and is ithe southern meet poriol f h
study area. The ares is subject to specilkc cut and fill calteria as implemetdb
Dade County DERM because of severe drainage problems in the area. Teciei
were developed to prevent flooding of the eastern partion of the counydet
overloading of the primary canal system (DERM,19#7).

The C-4 Basin is the third drainage basin in the Dade partlan of the udar.
Covering 69 square mlles, it has one main canal, the C-6 (Miam)Cnl
Historically, the C-6 Canal was used to recharge the Hisleah and Mimifu ug
wellfields (SFWMD, 1987). However, with the opening of the NorthwestWlfe
the demand on the two wellfields has decreased and the water once divetdoth
C-6 Basin from WCA 38 for potable water purposes is now routed to theCBai
(Area B) by way of the L30 Borrow Canal (SFWMD, 1987).

Brmward County

The Browvard portion of the study area lies within two primary drainaebsn
controlled by the SFWMD the C-11 and the C-9. A small portion of the suyae
(the West Lauderdale Water Control District) drains to the north to theNeRir
Canal. This area is discussed in the section an secondary drainage systes

The C-1l Basin is bisected by the South New River (C-11) Canal Thetoabsi
covers 104 square miles and is divided into eastern and western sub-btins h

runoff per day (SFWMD, 1987). Excess water in the eastern basin is discagdt
the east to the South Fork of the New River by way of the S-13 contrd tucue
Excess water in the western sub-basin is pumped from the C-11 Canalt ae
Conservation Area (WCA) 3A through the S-9 structure. If S-13 is nopmiga
full capacity, additional discharges of excess water from the western subwi a
be made to the eastern basin. In times of low natural flow, water can beI ple
from the western sub-basin to the eastern sub-basin to maintain optimum uni
the eastern reaches of the basin and prevent saltwater intrusion (SFWhilgv
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In the early 1970s, the U.S. Army Corps of Engineers did a feasibility study that
indicated a positive cost benefit ratio for increasing the flood protection capacity in
the western C-11 sub-basin to 2.5 inches of runoff per day. However, there was an
anticipated decline in water quality due to increased runoff which prevented the
added flood protection (SFWMD, 1987).

In 1981, the SFWMD completed a water management study, which was updated in
1989, of the western C-11 sub-basin which made several recommendations
regarding flood protection. There are two main recommendations:

1) stormwater removal rates from projects in the western sub-basin should not

development 100-year no-discharge" flood elevations in new developments to
be higher than those computed for that sub-basin by the SFWMD should not
be permitted (SFWMD, 1987).

The C-9 Basin straddles the Broward-Dade line and is discussed in the Dade
County description. The portion in Broward County covers 59 square miles. As
discussed earlier, the western reaches of the C-9 are lower than the eastern portions
and are subject to flooding during severe rain events. Pumped inflow of runoff to
the C-9 canal in the western area is limited to three-quarters of an inch per day
(SFWMD, 1987). Any development in the western part of the basin is governed by
the criteria for the C-9 Basin set by the SFWMD (Rule 40E-41, Part I, F.A.C.).

3. Secondary Drainage System

Dade County

Dade County DERM maintains the secondary drainage system in Dade County;
there are no drainage districts. There are 14 canals in the secondary system within
the study area totaling approximately 30.75 miles. The primary function of these
canals is for wellfield protection and recharge. Dade County does not provide
flood protection in most of the study area because it is outside the urban services
boundary.

Broward County

The drainage districts in Broward County make up the secondary drainage system
for the county and are required to receive SFWMD permits for any improvements
requiring discharge to a SFWMD canaL They are outlined in Figure 16. Within the
individual basins, the drainage districts require permitting for drainage projects. in
some of the drainage districts, some of the large projects which tie into the
secondary drainage system deed their project lakes over to the drainage districts to
be included in the secondary system for maintenance purposes. Maintenance
includes weed control and maintenance of water flow. There are five independent
taxing drainage districts within the Broward portion of the study area, South
Broward Drainage District, Bailey Drainage District, Indian Trace Improvement
District, West Lauderdale Water Control District, and Central Broward Drainage
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District. With the exception of the West Lauderdale Water Control District and a
small area of the Central Broward Drainage District, portions or all of these basins

discharge to the C-11 or C-9 canals of the SFWMD system.

South Broward Drainage District

The South Broward Drainage District (SBDD) (formerly known as the Hollywood
Reclamation District) covers approximately 45,174 acres (70.5 square miles) of
southwest Broward County. It is an independent taxing district overseen by a five

member Board of Supervisors.

The northern portion of the SBDD, west of Flamingo Road (except for CB Smith
Park), is designed to discharge to the C-11 canal; the remaining portion drains to
the C-9 Canal. The SBDD currenty maintains nine principal north-south canals;

five extending from State Road 820 (Hollywood/Pines Boulevard) to the C-9 Canal;

four extending from the north boundary of the district to the C-9 canal; two of
which (Flamingo Road and the borrow ditch along U.S. 27) extend from the C-11
Canal to the C-9 Canal. Several east-west canals exist east of Flamingo Road. There
are 10 secondary pump stations discharging the University Drive Canal which are
scheduled to be eliminated, converting these canals to gravity flow. The University
Drive Canal is controlled by a pump station. Four major pump stations within the
SBDD serve the area east of SBDD Canal No. 5 (just west of -75). Approximately 90
major structures, including bridges and culverts, exist in the district; the majority of
these are east of 1-75.

The SBDD is divided into 12 separate drainage basins referred to as unit districts.

Each unit district or combination of unit districts has or will have its own pump
station, except for the basins north of Pines Boulevard and west of 172nd Avenue
and the two basins west of U.S. 27. Canals witiun the unit districts are used to
convey surface water by gravity to the pump stations or the primary canals through
direct connections. The minimum design water elevation (control elevation) varies

from 2.5 to 3.0 feet NGVD for systems controlled by the four pump stations which
discharge to the C-9 Canal. For those drainage basins which are not controlled by a

pump station, the district is proposing a control elevation for its future pump
stations between 3.5 and 4.0 feet NGVD. How ever, this is undergoing permit

review by the SFWMD. The existing and future pump stations and control

structures are designed to keep the water level within a minimum and maximum

designated elevation. The existing four pump stations will continue to have a

maximum discharge capacity at their permitted rate. Future pump station capacities

and allowable control structure discharge will be based on maximum allowable
flows to the C-9 and C-11 Canals.

Planned future surface water management facility construction within the SBDD

includes new canals, pump stations, and control structures to be phased over a

period of years. The phasing of new facilities is presently under review and will be

included as part of the facilities report being prepared for the SBDD. The majority
of the new work is proposed for west of 1-75; however, there are no anticipated

improvements for the Everglades buffer strip west of U.S. 27.
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Central Broward Drainate District

The Central Broward Drainage Distrlet (CBDD) is located north of the SD n
covers approximately 27,0100 acres (42 square mile). Far voting purposs hrai
broken up into six zanes with one commissloner reprasenting each aoe ti

gravity controlled drainage system. MIl but 800 asses (I.25 squere mile) wtih
district drains into the C-11 Canals the remaining area (the Shnnda
deveont drains north Into the North New River Canal which lisote a ot

The control elevation was of 100th Avene is maintained at approiedy 4.
feet, NGVD. The area east of 100th Avenue has a control eleaon f
approdimately +30 feet, NGVD (Bell, CBDD, personal communication,199Th
water level in the canals responds to the level at the C411 Canal, which i otrle
by the SFWMD. The facilities in the CBDD include approximately 80calsth
majodaty of which run north and south and are centered on or near setoa ie
and half section thne.

Indian Trace Commnly DeveLopMent District

The Indian Trace Community Development District covers 9,9119 acres (13sur
miles) la wast central Broward County (Gee and Jenson, 198) It encompassms
of the Weston and Tishman-Speyer Developments of Regional Impatadi
divided into 2 main bains and 16 sectors. Seven of these sectors hae ntbe
developed yet and do not have complete water management systems.Tecotl
elevation for the distdict is approxdmately +4.0 feet, NGVD which is maiie db
a series of pumps. These pumps begin operation when the level in the lae ece
+45S feet, NGVD, and stop when the level Is brought back down to 4 et
NCVD. The district discharges into the C-11 Canal maintained by the SW Da
three points (Cee and Jenson, 1988).

West ILauderdale Water Control District

The West Lauderdale Water Control District (WLWCD) comprises 1,237.99ars(.
square miles) adjacent to the south side of State Road 84 in west Browar ony
Surrounded by the CBDD on the east side, and the ITCDD on the west adsuh
the WLWCD primarily serves the Bonaventure development The distitdan
into the North New River Canal, which is controlled by the SFWMD,bywyo
two pumping facilities The water levels in the canals are mainanda
approximately +5.0 feet, NGVD (Gee and Jenson, 1969). Water flows frthest
through the project lakes for the Bonaventure development (Gee and Jersn 99

ail rain age Dirtrist

The Bailey Drainage District (BDD) is surrounded on three sides by the SD n
is bordered by the ITCDD on the north. It covers approximately 1M40 ars{..
square miles). The BDD has 12 canals and two pump stations (whiharno
currently in operation) which discharge to the New River (C-11) Canal.TeSD
is currently investigating the feasibility of incorporating the BDD into
system.
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4. Planning Efforts for Surface Water Management

In 1989, the Florida Legislature passed House Bill 599, commonly known as the
Special Districts Bill (Sections 189.415 and 189.4155, F.. specifically address the

inventory of existing infrastructure and plans for future infrastructure) which

requires all special taxing districts in the state to promote coordination between the

districts and local governments and to develop facilities management plans which

are consistent with local government comprehensive plans developed in

accordance with Chapter 163, F.S. These plans must include an inventory of

faclities and their capacities as well as identify future needs. The financing for

future expansions must also be identified. These plans are to be submitted by

March 1991. The independent drainage districts have begun compiling this

information and it will be available for use in surface water management analysis
by March 1991.

The SFWMD is also developing basin management plans for the primary drainage

basins in the district. The anticipated completion date is March 1991. In addition,

the SFWMD has ongoing surface water management and water use planning
activities such as water use management plans and their involvement in the

comprehensive plan review process.

5. Methodologies for Evaluating Drainage Capacity

a. Modeling approach

The development of a precise predictive methodology for flood plain

management can be a lengthy and complex process. An analysis by Broward

County Water Resources Management Division, based on previous studies of a
similar nature done in other areas of Florida and the United States, indicates

that a computer simulation of the area would be required. Such a simulation

requires the establishment of a hydrologic model to estimate the amount of

rainfall which ponds and runs off from the area as a function of storm events

and land use. The runoff is either handled by the on-site surface water

management system and the flood protection network of canals or causes local

flooding.

The capability of the flood protection network is ascertained by a hydraulic

model which takes inputs from the hydrologic model. Both models require
considerable data relating to physical characteristics of the area, amount of

development and a delineation of the network of ditches and canals that are in

place to handle the runoff.

This approach is a sound and comprehensive method of long range water

management; however, it is long term and beyond the scope of this study.
Several models could be considered and various combinations of hydrologic
and hydraulic models used. The following is a list of the various models

available and the combinations that have been used in several Florida basin

studies:
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HYDROLOGIC AND HYDRAULIC MODELS

1. SWMM - Runoff Block (TR-20) used with dBase lM Prm (hydrologc

2. EC2Hydraulic

3. BRASS MODEL - Canal and sub area flood stages (hydrologic)

4. USDA - Soll Cons Service Computer Program ]Regig(hydrologic)

S. NOAA-.National Weather Service DWOPER (hydraulic)

6& llEE -Hydrologic simuladion P.- FORTRAN - Runoff (hydrologic)

7. Whig.- New hydraulic model used with TR-20 runoff hydrologic inpt

8& MER. Multi Basin Routing - 2D Routdag Model (hydrologic) develpdb
SFWMD

RORIDA BASIN STUDIES

1. Rocky Creeak Tampa area - SWMid hydrologic and HEC 2 hydraullc

2. Hillboro Canal Basin in Broward - TR-20 and DW OPER

3. C-11 Basin in Browant.-BRASS and DWOPER

There are problems assadiated with the use of the above listed madel.Seconcers are as follows
(a) Calibrating data is meager.

(b) The terrain in the study are is flat and there is little slopetocee
hydraulic gradients to cause the water to flow to the dischargeponsa
the primary canals.

(c) Models used to date have difficulty coping with structures adfo
reversal.

There is a new model, UNET, which is purported to be able to cope wt h
low slopes, structures, and flow reversals - similar to the conditions i ot
Florida. The SFWMD is considering further development of the UNETmoe
using data from the study area.

Development of the longer more involved approach would require tedt
listed below:

1. soils and percolation;

2. vegetation/wetlands/habitats

%
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7. ,ditches, waterbodies, streams

10. geology of the Biscayne Aquifer

Spotential use of ths approach and the development of the UNET model
ep n d for ft n nts of the Phase 2 Study and forof drainage capacity analysis to other parts of the study area.

Seffetive method of evauatg suac water management needs can be

engineering judgment in localized areas based on available data to develop
guidlines ordcision makeoin st.

Stage storage and flood routing calculatins a mad using the computer

programs available from the South Florida Water nagement District and. in the SWMD Baslsof Review I.

Significnt assumptions made fo this tehnical approach, using the SFWMD

(a) Te inrs tructre shown in basin pnts wil eput inplace in time to

b) Seondary frastructre will be adequately designed and installed so
thtAtomwte wile, wte or delay, reach the pumpsahat ihart toehe primaf r an ls. Th calcution of

(c)i eewwater in areas distantE ' .. . .
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county urban service boundary and does not receive fload protection from the
county. However, this methodology can be applied throughout the study
area.)

The Broward County portion of the study areas was divided into six study
sub-areas (subsections) whose boundaries closely appsoximate the drainage
basins in the area for which water management plans have been developed
and for which drainage basin permits have been applied for or received from
the SPWMD by the cognizant independent water contrnt distria. The
subsections are as follows:

SW 1 - South West Subsection No 1- Far southwest corner of study area
from Snake Caeek Canal north to Pinies Boulevard. From U.S. 27 east to 172
Avenue. In South Broward Drainage District, Western C.9 Basin

MW 2 - Mid West Subsection No. 2 - Far west area between Pines Boulevard
and Grillan Road From U.S. 27 east to 172 Avenue. In South lisoward
Drainage District, Western C-11 Basin, with northwest corner of subsection of
Banley Drainage nistrict.

NW 3 - North West Subsection N. 3- Far west area between Griffin Road
and North New River Canal on State Road . From U.S. 27 to Weston Road.
In Iadian Trace Community Development District, Western C-11I Basin, with
northwest corner of West Latuderdale Drainage Districa.

SE 4 - South East Subsecdon Na 4 - Eastern area between Snake Creek Canal
and Pines Boulevard. om 172 Avenue east to Palm Avenue. in South
Broward Drainage District, C-9 Basin.

ME 5 - Mid East Subsection No. 5 - Eastern area between Pines Boulevard and
Sheridan Strret from 172nd Avenue east to Palm Avenue, and extending north
to Griffin Road between 172 and Volunteer Road In South Broward Drainage
District, C-11 Basin-

NE 6 - North East Subsection No. 6 - Eastern area between Sheridan Street
and State Road 84 from Weston Road and Volunteer Road east to Nob Hill
Road In Central Broward Drainage District, C-11 Basin.

In each subsection there is a mix of developed and undeveloped area. The
developed areas usually have already had extensive analysis in Development
of Regional Impact (DRI) documents or In SFWMD drainage permits. In most
cases, the surface water management designs for these areas and the drainage
analyses show that the development will meet all codified
regulatory/engineerig criteria. For the analyses of this study, the land use
configurations and water management areas of developed portions have been
backed out of each subsection. Analysis has then proceeded for the remraining
undeveloped areas. This has been confirmed to be a correct procedure since
any individual development uses all of its water management area to satisfy its
drainage requirements and other development within the basin must provide
Its own water management areas.
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In order to do the stage storage and flood routing calculations, certain
technical parameters were defined for each subsection:

(a) A composite site configuration was formulated based on the land use in
the basin permit which in turn is based on the March 1989 Broward
County Land Use Plan. To determine the effect of increased density,
such as might be obtained if proposed land use amendments are
approved, a more dense land use configuration was formulated.

This configuration was based on proposed land use amendments
submitted to the county in early 1989. Each of the two land use
configurations is used in the calculations.

(b) An acreage amount is required for water management area. The amount
of water management area was varied from 16 to 50 percent to observe
its effect on meeting criteria.

(c) A value for wet season water level - or control elevation - is required.
Since there is considerable discussion ensuing between regulators and
developers as to what is the proper value to use, a range of values was
used to determine its effects. Ultimately, there needs to be a consensus
on the control elevation, since it may have a bearing on water supply,
salt water intrusion, wetlands and septic tanks as well as on drainage
capacity.

(d) The design storm determines the amount of rainfalL At least four storm
event magnitudes have been used in determining ability to meet
engineering/regulatory criteria and provide a public convenience level
of service. At some future date, if time permits, historical rainfall
sequences and amounts may be used in place of design rainfalls to
calculate public convenience of level of service.

(e) Natural and developed land elevations are a factor in the calculations.
For the south-west area there does not exist a consensus on the true
natural land elevations. For the calculations, the land elevations
certified by the design engineers to be in existence were used, and the
developed land elevations specified in the basin permits were also used.

c. Discussion of results

The drainage capacity methodology has to date been applied to two
subsections: SW1 and MW2.

SW1 Subsection

The SW1 subsection is characterized by low land elevation and high water
table. Under such conditions a rainfall event will quickly raise the water level
above ground level. Developed land elevation is therefore raised using fill to
keep non-water management areas as dry as possible.
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Por the SW1 Subsectian all calculations completed to date aned the Palponed
Future Amended Land 1Us* Confguration.

For all cases the 10D-year M-ay minimum floor standard can be met If the Wet
Season Water Level (WSWL) is 45 feet mean sea level (a.a.L), then a 25 pessent
water management area is barely enough to meet the SFWMD 25-year 3-day
standart which is related to non-encreachment of storm water runoff anto
neighboring property. While the Broward County water level maps show the
WSWL to be 4.5 feet, this value is currently in contention Basin permits and
developer calculations are using WSWL values of 4.0 feet ms I. and 35 feet
m.s.I.

MW2 Subsection

To date, the site configuration examined has been based on the basin permit
application to SFWMD which is based on the Broward County Land Use Plan
of March, 1989. Stage Storage calentations ladicate that minimum floor and
road (englaeeringhegulatory) standards ae achieved. Note that allowable
discharge rate into the C-11 Canal is 125 inches per day for this area compared
to 05 inch per day for the C-9 Canal in the farthest southwest sectln. The
higher allowable discharge rate also makes it easier for the area to meet the
public convenience level of service. The 10-year 3-day level of service set forth
in the Comprehensive Plan ia achievable - at least for the land use shte
configuration used in the basin permit applicallon.

6. Level of Service

Level of service (LOS) for flood protection is a relatively new concept Flood
protection applies to life and property from loss as a result of flooding. The concept
of flood protection levels of service is most meaningful when considered in the
context of land uses. Water quality is an inherent component of flood protection
because the first flush of storm water runoff generally contains contaminants which
may pollute the receiving water bodies if it is discharged untreated. Figure 17
summarizes the level of service standards for drainage in effect in the study area

The South Florida Water Management District has proposed draft LOS standards
for consideration. The intent is to provide a common language to communicate
relative risk and protection expectations throughout the district. Figure 18 is a
summary of the proposed LOS standards, with C being the recommended minimum
LOS. This standard is generally consistent with the district's surface water
management criteria for new projects They also include a standard for emergency
service, evacuation routes and arterial and collector roads.

a. Impact of level of service standard

Because of the variety of levels of service adopted for the study area, it is
difficult to determine an area wide Impact

Within Dade County, the majority of the study area is outside the urban
services boundary and the county does not provide flood protection.
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Fig= 18

SFWMD Proposed Levels of Service for Surface Water Management
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Therefore, all development must retain runoff on site. In Broward County, the
local governments have established a level of service standard.

The level of service currently established in the Broward County
Comprehensive Plan for unincorporated Broward County specifies that "...
future development shall be designed to remove stormwater from non-water
management areas, including but not limited to yards, within 72 hours of the
end of the ten-year design rainfall? This level of service is difficult to achieve
in some parts of the study area. A typical flood routing calculation for land
within this area indicates the following:

(a) Site natural land elevation: 4.2 feet mean sea level (m.s.l.)

(b) Developed site average elevation: 6.0 feet m.s.L

(c) Large percent of site at 5.5 feet or lower.

(d) Applying standard engineering methodology, it can be determined that
during a 10-year 3-day storm, water will rise to 5.5 feet in 59 hours, to 6.0
feet in 66 hours, and peak at 6.06 feet in 72 hours.

(e) Waters, with pumped drainage, wil recede to 6.0 feet at 84 hours after
storm begins, to 5.5 feet after 167 hours, and back to 4.5 feet after 305

tThe Broward County Comprehensive Plan LOS requires dry non-water

management areas 144 hours after a 10-year 3-day storm has begun. The flood
routing results above indicate that average land elevation will meet the
criteria, but the back yard at elevations between 5.5 and 4.2 feet will remain
wet for over 300 hours.

7. Backpumping in the Study Area

There is one canal in the study area, the C-11, which has a pump (S-9) for
discharging water from the canal to WCA 3A. Thi is for flood protection. There
has been discussion of retrofitting the C-9 canal to be able to backpump. The water
pumped into WCA 3A must meet the water quality standards established by the
SFWMD and DER Concerns over backpumping include increasing nutrient-
related changes to the WCAs and Everglades National Park (SFWMD, 1989).
Currently, the water from the S-9 structure meets existing standards (SFWMD,
1989), however, as the C-11 basin experiences increased development, there is a
potential for degradation of the water quality. The theory is that as long as best
management practices for stormwater management systems are installed and
maintained, the water quality of the canal will be maintained.

8. Right of Way Issues

In Dade County, the primary purpose of the secondary drainage system is to
provide recharge for the Northwest Wellfield. The county does not provide flood
protection in the majority if their portion of the study area. Right-of-way issues are
more of a concern in the Broward County portion of the study area.
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Historically the plans of recdamation for the secondary drainage providersi h
study area have provided for construction of drainage canals on the nort-oh
section line or half section lines. These canals an be cnrted s that
connected to a SFWMD canal by either a contral structure area pump saio wic
maintains a mlaimum permitted water elevation. As autherlly for its
construct the secondary drainage sytem, each of the drainage districts is gi
power to establlah, construct, operate and maintain a drainage syatem wihna t
areas of jurisdiction. In addition, the Florida legislature provides that theditcs
or Dade County may use reservations and dedicallons to public use for daing

Since the initial drainage canals were constructed in Broward County, a aofics a
developed among the proposed Broward County Thalfcways Program, t
delies proposed roadway plans and the drainage distais' canal plans. Oftencnl
and roadways are to be built in the same localon. The South Browerd 1
District is in the process of determining the exact status of the servations
it by various agencies, both past and present

9. Findings and Recommendations

1) 15081: Level of Service

* Due to the low land elevation, high water table, lack t conveye
limits on allowable discharge to some of the primary canals, there is pca
concern regarding surface water management infrastructure inrti
portions of the study area.

* Several differing level of service standards for surface water man
for the study area exist.

* Areas where there is a low level of service for surface water managmn
(flood prone areas) serve as important aquiter recharge areas.

Recnymnendations

a) The proposed surface water management levels of service stnad
developed by the South Florida Water Management District (Fiue 9
should be used as guidelines for the adoptkmn of appropriate lvlo
service standards for local governments LOS C should be considrda
the minimum standant for new development

b) Developed areas where LOS is D or E should be reviewed to detemn
feasibility of improving the level of service.

c) The value of an area for aquifer recharge should be consideredwe
establishing a level of service for surface water management
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2) Findings: Availability of Infrastructmure Concurrent with Need

SIn portions of the study area, development approvals do not require
secondary surface water management infrastructure planned or in place.

* Single family homes which are not part of a planned development are often
exempt from the surface water management permitting process; therefore,
their cumulative impacts are difficult to monitor. In addition, the costs
associated with development of a surface water management analysis for a
small single lot can be expensive.

* Upon completion of the facilities analysis required by sections 189.415 and
189.4155, F.S., the information will be available for use in reviewing
proposed land use changes.

Recommendations

a) Prior to final plat approval, secondary surface water management
infrastructure required to meet the adopted level of service standard
should be in place or scheduled to be in place prior to construction.
Proposed surface water management infrastructure includes those
facilities which are planned by secondary drainage providers and
conceptual site specific surface water management plans.

b) A surface water management plan for basins within secondary drainage
districts should be in place prior to any development approval.

c) If a basin surface water management plan is undergoing review for
change, land use amendments that would affect the drainage capacity of
the basin should be deferred until the surface water management capacity
of the area is verified by the applicant

d) Surface water management permit issuers should develop methodologies
to allow single lot owners to develop surface water management plans in
a cost-effective manner. This can include development of a surface water
management manual and procedures which allow small single lots to be
reviewed in the context of a basin plan.

3) Findings: Water Management Areas

* Within the study area, there are many individually owned lots which will
need to provide their own surface water management.

* Since many individually owned lots are not connected to secondary
drainage infrastructure, large portions of property would need to be
designated for surface water management. Common surface water
management areas in a given sub-basin can help reduce the need for
individual water storage for individually owned lots.
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Recommendation

Common water management areas should be planned by secondary drie
providers to hold runoff from individual lat in an area Theseare s ho
identified and their se required as a condition for the iesane of a buidn
permit.

4) FidiBng SecandaryDranage Provider Review

* Secondary dralnage providers can contrbute valuable and nsary
information in the land use amendment process.

* For some portions at the study area, secondary drainage is not in place

Recommenatisan

To assure adequate secondary drainage capacity is available or scheduled ob
available upon need, secondary drainage providers should be included i h
review at land use amendments.

5) D g .in Surtace Water Management Modeling

* In order to fully evaluate the dynamics of the surface water manaleen
needs of the study ares, a hydrologic model needs to be developed.Ti
can be accompished by modifying exlsting models adapted toth

il . . .. .. ... ..... ? . ' 1 ;.. i

spedfications of the study area.

* Independent drainage districts are required to do facility capacity anayi
as required tby sections 189.415 and 189A4155, F.S.

Recommendations

a) Consideration should be given to implementing a technical moeln
approach for surface water management planning similar to the prosa
in Section 5(a) on page 95 of the Surface Water Management sectono
this report and expanding existing modeling efforts.

b) Coordination between agencies currently undertaking modelingefot
should be expanded.

li; i i~i.;iii~:i ili ii~~liiiiii! iilis!iii l i! . . .... "; .... . • ...... .~~~i • .. . . . ." ........ .......

6) Findipn Interaction of Swsteme

* Within the study area, everal factors can be affected by water quaniy
primarily wetland habitat, aquifer recharge and water supply. The voum
of water removed frm an area can adversely impact these resources

Recommendation

Decisions regarding surface water management and flood control in thestd
area should be coordinated with the appropriate agencies and considerii  efc
on water supply and wetland habitat
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7) Findings: Information for Application Review

* Preliminary information regarding the surface water management needs of
a site is needed for evaluating the impacts of the land use amendment.

* Since detailed information regarding surface water management is required
at the platting or permitting stage, minimal information is required at the
land use plan amendment stage.

* The drainage districts in the study are required to complete facility analysis
by March 1991.

Recommendations

a) For proposed land use amendments, sufficient information should be
submitted indicating that the levels of service will be achieved. This
information should be prepared by a licensed engineer and reviewed by
the appropriate agency staff. The following is a minimum of the
information which should be received:

* current land use;
* proposed land use;
* wet season water level*;
* design storm;
* natural* and proposed land elevation;
* acreage for proposed water management area;
* proposed minimum first floor elevation;
* 100 year flood elevation
* time for water to recede to natural land elevation**

* Provide source of information
** Submit stage storage and runoff calculations for the design storm for the site

b) Information regarding surface water management from the drainage
districts through the activities of Sections 189.415 and 189.4155, F.S., should
be incorporated into the land use amendment review process by October
1991.
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B. Transportation

1. Introduction

The transportation discusslon contains six sections, including lan usehighway
system, mass transit system, airport facilities, air quality and transpotto oto
methods, and concurrency management methods.

The land use section examines the compatibilkty at the adoptedfurelnus
plans of Broward County, Dade County, and the cities within the rwdpotn
of tie study area, with dhe physical envbronment of the sandy area.I loevlae
the coordination of land use projectians aross county lines. In gealtecurn
and future land use designations within the study area as compate.

The highway system section analyses the compatibility of the ftr lne
network across the county line. Existing network and programmean roeet
are described. The Bseward County Year 2010 Plan envisions nitgae
roadway network for the Broward portion of the study area. Forthsudarai
Dade County, almost all is outside of the county's urban developmetbudrfo
the year 2010; therefore, no major improvements are planned in thDaeCut
Year 2010 Plan. If development occurs as indicated in the Future LadUePnso
Broward and Dade counties, the (Old) Flamingo Road will fall belowteacpal
level of service standard in the year 2010.

The mass transit system provides an overview and analysis of teeitn n
proposed transit services in Broward and Dade counties, especialyithsud
area. Only a small section of the study area in Broward County is cretysre
by mass transit The Dade portion is designated largely as open Iadadteei
no anticipated transit service. The Broward portion is projectigubntp
growth patterns, consequently transt service expansion is also projctdoinue
approximately 85 percent of the study area. The major generatoae prmil
developments of regional impact in Broward County.

The airport facilities section discusses the current status and deveomntise
related to the proposed South Broward General Aviation Airport andtepooe
Northwest Dade Air Carrier Airport The final location has not bendcIe o
either airport. Several studies have been conducted and more are niiae o
the South Broward General Aviation Airport in the near future. Fo h1 pooe
Northwest Dade Airport, in February 1990, the Dade County Bor fCut
Commissioners authorized a feasbility study over the next two yeastdermn
if it would be possible to build and operate an air carrier airport there

The air quality and transportation control methods section explorethaiqult
condition based on field monitoring results and computer mcdln tas
suggests transportation control measures to be used Dade and BrIadCome
currently are not meeting the federal air standard. Additionalgothish
subregion can only add to this problem if adequate measures are no aknSic
motor vehicles cumulatively contribute as much as 75 percent of alltemnmd
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pollution in metropolitan areas, the most effective means available would be the
joint implementation of Transportation Control Measures (TCMs) by both counties.
Education programs promoting alternatives to automobile travel should be
encouraged.

The concurrency management methods section discusses level of service (LOS)
standards and concurrency management system adopted by the local governments
within the study area. The LOS standards for the study area vary between the two
counties. Both Broward and Dade counties have adopted and currently implement
a concurrency management program. In Broward County, platting is a county
function, therefore, concurrency management is more centralized and easier to
effect. The details of each county's concurrency management systems are
described. Due to differences in LOS standards and concurrency management
program implementation procedures, concurrency conclusions can be very different
across jurisdictional lines.

2. Land Use and Transportation

Land use is a determinant of the transportation system, therefore, accurate land use
data is an essential component of transportation analysis, forecasting and planning.
Land use in terms of the number of dwelling units (DUs) by type equates to the
number of home-based trips generated work, shopping, social/recreation and other
purposes. Acres of commercial use are translated into shopping trips, square feet of
office space and acreage of industrial use are translated into work and business
trips assigned to the arterial street and highway network Crossing jurisdictional
boundaries, these become External/Internal (EI) or External/External (E/E) trips in
the respective transportation models which are the basis for transportation plans.

Significant urban development is proposed in Broward County including
concentrations of industrial and commercial development at interchanges of surface
arterial streets with I-75, and new residential development at urban densities
(greater than 1 DU/ac.) nearly to U.S. 27 primarily along the Pines Boulevard (SR-
820) corridor.

Approved DRIs and Florida Quality Developments alone in Broward County will
add over 47,000 DUs (9,485 acres) at an average density of just under five DUs/acre,
the threshold of the low-medium density range. The lowest density is 3.07
DUs/acre (Silver Lakes FQD) the highest, 22.5 in the Pembroke Lakes Regional
Center DRI. Overall, in addition to residential uses, 2,104 acres of industrial, 827
acres of shopping and general commercial, and 7.4 million square feet (307 acres) of
office uses will be added in Miramar, Pembroke Pines, Davie, unincorporated
Broward County including Weston. The vehicular trips produced by these
developments are included in the Broward County Transportation Model. Their
impact was considered in Dade. There are no DRIs or FQDs in the Dade County
portion of the study area.

The impact of the existing and future land uses on the highway network and transit
uses will be discussed under the highway network and mass transit sections.
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3. Highway System

a. Existing highway network

The exlsting highway functional clasification wihin the study area is shw
on Figure 19. With the exception of the Flaminge Road froen Hollyod
Boulevard to Sheridan Street, the exlsting highway system is operatiga
acceptable levels of service.

Winhinthe exsaingstigway syste.m, I-75aisten.ma anort-othcorido.I
Dade County, I-7 connects to ths Palmetto Expressway wich provides acs
to employment centers in Hialeah, west Dade, the Miami Internalonal Ai
area, and Downtown Miami. To the north, 1-75 connects to the Sawgrs
Expressway which provides access to northern Browant County as weas
southern Palm Beach County. It also connects to 1-595 whkch provides acs
to Port Everglades, Fort Lauderdale~ollywood Internadional Alrpoand
Downtown Fort Lauderdale via 1-95& In Dade County, the Homsta
Extensian of the Florida Turnpike serves as the major north-south corio
and provides a connection between west Dade and south Broward.Te
arterial system within the study area is well connected east of I-7S. Howeer
It is poorly connected west of I.75 and HET

The east-west routes that serve the area west of I-75 and the HEFT incud
GrifWin Road and Pines Boutevard in Browant County, and OkeechabeeRod
NW 58th Street and the Tamiaml Trail in Dade County.

Sigifiant impovements completed recently incdded the completson ofr-55
si-ane widening or Flamingo Rad frm Hollywood aoulevard toPembok
Road, and the construction of the new Flamingo Road from Pembroke Radt
Red Road

b. Programmed roadway improvements

The Broward County Transportation Improvement Program (IP) inclue
state, county, city, or developerfunded improvements to major facilities i h
study area (Table 15) Among those, Palm Avenue is to be improved to a fu
lane road extending from 1I95 to Pembroke Road except for a ture ae
section between Griffin Road and Stirling Road These improvementswl
significantly fadilitate north-south travel in western Broward County. MIo
improvements to the eastwest network indlude the four-lane wideninto
Pines Boulevard from SW 160th Avenue to SW 196th Avenue, the foula
widening of Sheridan Stret from Palm Avenue to Flamingo Road, the fu
lane widening of Griffin Road from 160th Avenue to 180th Avenue and fo
142nd Avenue to 148th Avenue.

In Dade County, the programmed improvements consist of the two new
interchanges on the Homestead Extension of Florida's Turnpike at NYW 41s
Street and NW 106th Street. Further detail is provided in the Broward and
Dade County TIPs.
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TABLE 15

SW BROWARD/NW DADB STUDY AREA
BROWARD COUNTY PROGRAMMED TRANSPORTATION DMPROVEMENTS

P.ast-West Facilblie

TIP Ya
Fac. Name FgagTo Imoements his ost

Griftn Rd SW 142 Ave.- SW 128 Ave +2L 51
(Co')

Gritafin Rd SW 1 Ave - S1oAv +2L 1178
(De v)

Stiding Rd. atus-Palm +2L %8
(Des.)

Pines Blvd. Flamingo - Histus +2 9
(Dev.)

Pine Blvd Dykes -1-75 +4L 275899
(Dev.)

Pine Blvd 1% Avm -160 Ava. +2L. 221 934

(Dev.)
Miremar Pkwy. SW 184 Ave.*- SW 172 Ave. New 4L 202 319

(De v.)
Miramar Pkwy. 1-5 -SW 148 Ava- +4L I5S

(Dev.)
Miramar Pkwy. 1-75.Flaming RdA +2L 9

(Co.)

North-South Facilities

Palm Ave. SR84- Gin Rd. New 4LD 3539
(SW 100 Ave.) (Co)

Palm Ave. Sterling - Pembroke +2L 36138 "
(SW 100 Ave) (Co.)

SW 136 Ave. Sheridan -Pines New 4L 70
(Dev.)

SW 160 Ave. Sheridan - Pines New 4LD 284 913
(Weston Rd) (Day.)
(Dykes Rd-)

SW 17n Ave- Sheridan -Pines New 2L 2D9 a
(Dev.)

SW 184 Ave. Pines - Miramar New 2L 205 919
(Dev.)

112



gional Study - Phase 2

On the principal arterial network, Flamingo Road (S.R. 823) will be six laned
(6LD) construcion now in progressis completed. Both I-75 and the HEFT will
remain as they are. Krome Avenue will remain 2LD. U.S. 27 will remain 4LD.
I-595 will be complete as 6LD with four lanes of frontage road. Griffin Road
(S.R. 818) will be 6LD from Palm Avenue to 160th Avenue, 4LD from 160th
Avenue west to U.S. 27. Pines Boulevard (S.R. 820) is proposed as 6LD plus
four lanes of frontage road from Palm Avenue to 1-75, 6LD from 1-75 to just
west of I-75 and 4LD to US-27.

The 2010 network also includes Weston Road/SW 160th Avenue and SW 184th
Avenue as additional north-south routes between I-75 and U.S. 27. Additional
east-west routes connecting I-75 and U.S. 27 include Stirling Road, Sheridan
Street and Miramar Parkway. As development west of 1-75 intensifies, these
additional north-south and east-west routes will provide access to land as well
as relief for I-75 and Pines Boulevard.

According to the Dade County Public Works Department Highway Division,
the Dade County 2010 Plan shows the following:

SW Broward/NW Dade Study Area
Dade County Planned Transportation Improvements

North-South Facilities

Fac. Name From/To Improvements

HEFT Brward County Line - +2L
US-41 (TP)

I-75 Interch. at NW 38 St. 4LD
Connector into US-7 (State/Co.)
US-27at 97 Ave.

NW 87 Ave. HEFT - US-27 4LD
(Co.)

d. Travel demand modeling
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* SW 172nd Avenue in Broward County is a twolaerdwihnpasfo
widening. It dead ends at the county line.

* SW 184 Avenue in Browart County is a twolanerai ihfuuepast
be 4LD north of Miramaar Parkway. The road deaenstthcotyin

* U.S. 27 is a four-lane divided road in the two counis

4. Mass Transit Sy stae

Even though the automobise continues to be the principlmasottasotto
in Braward and Dade Counties, msees transit services areefcieisicesn h
capacity and effidiency of the transportation system.

The transit systems in both counties comhbine different mdsfrmvn epe
bus, paratransit and rapid transit (Dade County only) sevcs ayas epn
to high travel demand areas especially in corridors weerawycpcte
cannot be increased.

The following provides an overview and analysis ofth xsngadpose
transit services In Broward and Dade counties, especiall ntesuyae.Fu
elements are considered:

* transit connections between Broward and Dade Couny

* transit usage (ridership)

* future mass transit provision; and

* major transit generators

a. Transit connections between Broward and Dade Coute

The responsibility for providing public mass transterienBowdad
Dade counties resides exclusively with Broward TrniDvsonadMt-
Dade Transit Agency, respectively. Both agenciearrspnilfoth
planning, management, and operation of their respecietasisytm

The study area is not presently served by any of the astastsseswt
the exception of a small area of Pines Boulevard, eato -5*i h rwr
County portion of the study area. But six bus rotescr tycnetbt
counties serving areas east of the study area (Figure21

Outside the study area, B~roward and Dade countisaecnetdb w
modes of mass transit- a system of bus routes opertn< nexrwa n
arterial streets to serve areas of both counties; and teTiCut amu
Rail System, better known as Tr-Rail, which serves
Dade counties (Figure 21 The operation and so en
System is the responsibility of the Ti-County Comm
operation beyond its first three years is still uncertain
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Route 7 serves Calder Race Track and the Joe Robble Stadium via Univerall
Drive and Route 18 serves the NL d Street Shopping Center via a
Road 7.

-Routes 3, D, and V. Route serves the Diplomat Mal via US 1/Biscay
Boulevard, and Routes D and V also serve the Diplomat Mail via A1ACollin
Avenue.

Three other bus routes, Route 6 of Broward County and Routes E and 91
Dade County, do not directly inteconnect, but converge at County Line Ea

The other mass transit made directly linklag Broward and Dade countles1id1

CSX West Palm to Miami corridor. Th transit system lies well outside

b. Transit ridership

three quarters of 1988 is 31 for Route 1, 16 for Route 7, and 27 for Route 1

c. Future mass transit provisions
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Thirteen Developments of Regional Impact and one Florida Quality
Development are identified in the Broward portion of the study area. No
major urban type development is expected within the Dade portion because
the Dade portion of the study area is outside the county's urban development
boundary. Nearly all of the Dade portion ofthestudy area is designated on
the 2000-2010 Future Land Use Plan map as Open Land. In Dade County, only
a small portion within the study area is designated as industrial and office
development in a strip of land west of I-75, south of the HEFT and north of
NW 138th Street. As these generators develop over time, the potential for
transit service will be considered.

5. Airport Facilities

Two new airports which may be built within the study area in the next ten to
twenty years. One is the proposed South Broward General Aviation Airport. The
other is the proposed air carrier airport in the northwest Dade area. The final
location has not been decided for either airport. Both airports are still in the
planning stages in terms of site selection.

a. The proposed South Broward General Aviation Airport

The need for additional general aviation airport facilities in Broward County
was documented in a 1975 study entitled "Florida Aviation Systems Plan"
conducted by the Federal Aviation Administration and the Department of
Transportation. In light of this need, the Broward County Aviation

.Department contracted an Airport Site Selection Study in 1981. This inventory
resulted in ten potential sites. Of these ten potential sites; Sites 3, 3A, 4 and 5
are within the study area (Figure 22). The South Florida Metropolitan
Aviation System Plan, completed in June 1988, also recommended a new
general aviation airport in the southwest Broward area, and another general

The purpose for an additional general aviation airport in the southwest

Fort Lauderdale/Hollywood International to allow for safe and continued

aviation demands and student flying from other regional airports such as Foit

the existing airports.

future. An environmental assessment (EA) for the basic transport airport for
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approved by the FAA, a finding of no significant impact will be issued. If the
EA does not adequately address all of the impacts expected to be created by
the proposed airport, an environmental impact statement will be required.

Site 3 has been part of the development plan for the area since the mid-1970s.
Both Site 4 and Site 5 are located within the approach path of the Ft.
Lauderdale/Hollywood International Airport Neither Site 4 or 5 will be
compatible with the adjacent residential areas. Hence, while recognizing that
the final site selection has not been decided, the following section will focus
on sites 3 and 3A only.

Under the Broward County Comprehensive Plan (BCCP), an airport facility
can only be located within land designated as agriculture, industrial or
transportation. Otherwise, a land use amendment will be needed. An airport
designation has remained on Site 3 since the adoption of the Broward county
Land Use Plan in 1977. The subject property was then proposed for use as a
general aviation airport as part of the development order for the Weston DRI.
Development of the surrounding area has proceeded with this airport site
under consideration to avoid establishing any incompatible uses.

The BCCP General Aviation element has a goal for providing additional
general aviation airports. It also has specific policy stating that the plans to
develop "Weston and Parkland airports should be pursued to accommodate
future demand of developing areas in the western sectors of the county.

Preliminary runway configurations and clear zones are designed to minimize
the impact of aviation activities upon existing and planned residences.
However, the location of Site 3A may have a greater impact upon this existing
residential area than Site 3, particularly with regard to the Bonaventure area.

For Sites 3 and 3A, the Airport Site Evaluation indicated that currently sanitary
sewer and potable water are not available. Expansion of the Indian Trace
Community Development District will be required.

Other potential impacts from Site 3 or 3A will include at least the following:
impacts on water resources, threatened and endangered species, and noise

impacts.

b. The proposed Dade County supplemental air carrier airport.

The Southeast Florida Metropolitan Aviation System Plan conducted by the
Florida Department of Transportation and concluded in 1988 studied aviation
needs in South Florida through the year 2005. This study concluded that
additional air carnier airport capacity will be needed to support South Florida's
aviation needs by shortly after the turn of the century. The study recommends
that a site be identified, purchased, and land banked for that purpose in south
Broward County or north Dade County.

121



Southwest Broward/Northwest Dade
Subregional Study - Phase 2
FINAL DRAFT
July 2, 1990

The Dade County Aviation System Planning Study, also concluded in 1968,

determined that additional air cardier capadity is needed by the year 205 The

study recommends that a site somewhere in northwest Dade county be
selected and land banked, to be used for a supplemental air carrier airport
when increased volumes of activity warant the need.II

The Dade County Board of County Commissones establilshed criteria for the

proposed site which dictated that it be outside the urban development area
described in the Comprehensive Development Master Plan, outside of any
designated wetands, and that it not laterfue with any designated wel felds.

When considedang one other important siting criterion, that of integrallag the
anticipated air cardier flights late the alespace, only one shte in Dade County
meets all of these criteria. This site is generally located south of the Dade-
Broward County line, west of the HEFT, north at Okeechabee Road ad east
of U.S. 27.

In February 1990, the Dade County Board of County Commissioners
authorised a feasHAbity study of the proposed site to determine if it would be

possible to build and operate an air carder airport thee. These studies, which
will be undertaken over the next two years, will evaluate engineering asipects
of the shte, provide airport layout and operational plans, evaluate ground

transportation access needs, and provide an environmental assessment.
n.M Consideratdon for the development of regional impact analysls will also te

included.

6. Air Quality and Tranasportation Control Methods

Dade and Broward Counties cursently are not meeting the federal air standard for
ozne ad are classfied asnon-atinment areas for thispold Aiqua
concerns in the region were evaluated to ensure that growth would not increase

pollution, especially as it affects local public health and the quality of life.

Staff from Dade Environmental Resource Management, Broward EQCB and DER in
West Palm Beach performed an analysis of three parameters ozone, 24 hour total

suspended particulates and carbon monoxide, through actual field monitoring
results of air pollutants (Table 16). It was found that during a consecutive nine-year
period (1980 to 19"8, the region had monitoring results above the federal ozone
standard in 1981, 1966 and 1987. The region also recorded monitoring results for
the same time period above the 24 hour standard for total suspended particulates in
1981, 1986 and 1987. Computer modeling for projected carbon monoxide
concentrations was performed for fifteen different years, beginning with 1985 and
ending with 2006 (Table 17} While no exceedences were forecast, the maximum
allowable concentration was predicted for 1989, 1991, 1997 and 20102. An air quality
trend was established by eamining the 17 differet roadway intersections that
were modeled for carbon monaxide for two or most years. Of these 17
intersections, 15 showed increases in projected carbon monoxide concentrations
and two showed declines. In some cases the increases were dramatic, one was
almost four times the original concentration, while the two declines were minimal
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The range of the increases were from 0.5 to 5.9 parts per million (ppm), whereas the
reductions were 0.1 and 0.3 ppm. Based on these findings, it was decided that
concerns over air quality were justified and corrective actions should be
considered.

The analysis showed that the region has recorded monitoring results above the
federal standards for ozone and total suspended particulates three times over the
last nine years. A review of computer modeling for carbon monoxide (CO)
indicates that four times in the next fifteen years the CO levels are forecasted to be
at the maximum allowable concentration.

Since surveys show that motor vehicles may cumulatively contribute as much as 75
percent of all the man-made pollution in metropolitan areas, it is suggested that
Dade and Broward counties together address reduction of automobile emissions.
The most effective means available would be joint implementation, perhaps
through the MPOs, of the TCMs listed in Table 18. These TCMs can be coupled
with a good public information campaign designed to encourage support for
programs aimed at reducing vehicle miles travelled.

7. Concurrency Management Related to Transportation Facilities

a. Level of service coordination

Level of service for transportation systems is one consideration for
development within the study area. All jurisdictions within the study area
have prepared and adopted major updates of their respective comprehensive
plans as mandated by the state growth management legislation. These
documents include a traffic circulation element which, by statute, must
establish minimum level of service (LOS) standards.

Establishment of these standards began with the adoption of minimum LOS
standards for state roadways by FDOT. The FDOT criteria recognize the
difficulties in maintaining high levels (non-congested roadways) of service in
urban areas and allow certain roadway categories to operate at LOS "E". On
the other hand, LOS standards for small urban or rural areas are generally
higher.

Both Broward and Dade Counties have adopted levels of service standards
which apply within the respective unincorporated areas. LOS standards at the
municipal level are generally the same or more stringent than the
corresponding county LOS standard. The standards established by both
counties have been effective in recognizing existing low LOS and constraints.
Dade County also recognized different levels of mass transit as a
transportation mitigation tool which allows low levels of service on roadways
in areas where effective mass transit is available. This is applicable primarily in
areas outside of the study area.
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TABLE 18

RECOMMENDED TRANSPORTATION CONTROL MEASURES (TCMs)

1. Roadway improvements-synchronized signals, grade separated intersections, one-way
pais, reversible lanes, additional lanes

2 Obtaining right-of-way for future exclusive mass transit corridors

3. New mass transit routes

4 Car and van pooling

5. Posting of mass transit schedules

6. Bus shelters

7. Bus turnout lanes

8. Preferential parking spaces for car and vanpool users

9. Exclusive bus and car pool lanes

10. Bicycle lanes

]i. Programs for secure bicycle storage facilities and other facilities, including bicycle lanes, for
the convenience and protection of bicyclists, in both public and private areas

12 Programs to limit portions of road surfaces to the use of non-motorized vehicles or
pedestrian use, both as to time and place

13. Require that streets be designed for pedestrians and bicycles as well as cars.

14. Fringe and transportation corridor parking facilities serving multiple occupancy vehicle
programs or transit service

15. Programs to limit or restrict vehicle use during periods of peak use, through road use
charges, tolls, parking surcharges, or vehicle registration programs

16. Establish employee data base for ride sharing matching service

17. Require that development be mixed use, detailed in such a way that pedestrian travel
within the development is more convenient and desirable than automobile

18. Transportation management plans for developers for VMT reduction

19. Assess developments, based on square footage and/or vehicle trips generated, for funding
TCMs.

20. Limit development around trafficways which are operating at unacceptable level of service
standards
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SUGGESTED TRANSPORTATION CONTROL MEASURES (TCMs)

1. Staggered hours of work and four-day workweek

2. On-site amenities - day care, restaurants, shops

3. Endorsement of the new Automobile Anti-Tampering and Inspection
Program

4. Shuttle system including free lunch-time service

5. Require streets to connect with one another such that local trips will not
impact collector and arterial streets: no cul-de-sacs

6. Require that streets within a development connect with streets in adjacent
developments when it does not interfere with Crime Watch activities

7. Employer-based transportation management plans on reduction of VMT

& Trip-reduction ordinances

9. Limit parking and on-street parking restrictions including loading/unloading
restrictions for trucks

10. Require telecommuting, i.e. work at home, use of teleconferencing, Fax and
computer

11. Restrict truck operations to specific periods of the day

12. Programs for conversion of fleet vehicles to cleaner engines or fuels

13. Prohibit all drive thru

14. Encourage tourists commuting during off-peak hours, i.e. early bird dinner

specials, attraction discounts

15. Stage II Vapor Recovery

16. Support the continuing operation of the Tri-Rail

The Broward County circulation LOS standards considers existing levels of
service (1989). In essence, roadways operating at LOS " or better will not be
allowed to deteriorate below LOS "D' and long range improvements are
planned. The objective would be to achieve LOS "D' with the adopted
improvement. In the case where the existing LOS is below "D" and
improvements are not planned, the objective is to prevent the LOS from
deteriorating too far beyond the existing levels. Building permits in areas
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where the existing levels of service are below 'D' willontiueatbessue
until projected trafile volumes seach a mauimlm of1 ecn<eo h
edsting levels.

The Dade County adopted LOS standard is subdvi
through 1994 and beginning from 1995. The stanrds r losniiet
geographic ares. The latent of the geographic strtfctoisoprme
inf il development and discousage urban sprawl.Tecprhniela
delined thre basic geographic areans as follows:

*The area outside the urban development boundary(etr aeCut)

- The urban infil area (east of the Palmetto Empsessy)

- The area between the urban development bomnayadeh ranifl

areaThe short term LOS standard (through 1994) establishsrltvyhihees
of service outside the urban development boundarlevl(O CoD
depending on the type of roadway) LOS '1, howevrisalwdnieth
urban development boundary. Additionally, traffic oue nrawy
presently operating below LOS 'T could continue toinraeuto1prct
of existing levels in the area between the urban devlpetbudran
the urban infill area. A 15 percent increase in traffic i emte nrawy
within the urban infill area. LOS TE and up to 21) percn fcranrawy
below I ( P are ailower in Special TransportatinAreas

The Dade County long term LOS standard (beginning rm19)isbsdbt
on geographic location and level of mass transit sevc.Iasechg
traffic levels of service are required in the less devekoe ra ihn rni
service while low traffic levels of service (as low as 150pcetothrad y
capacity - LOS "E) is allowed In the more dense areaswt infcn rni
service (including Metrorail, Metromover, CommuterRaloExrsBu)

The adopted levels of service in the Dade municipalitilae o tems at
LOS 'D'. This standard is compatible with or higher hnteLOstnad
in the state, regional and county comprehensive pln.Tedtisoth
municipal levels of sevice standards vary widely.Mayothmdnt
recognize the lower levels of service standards allowedi te ln ne
certain conditions. From that standpoint; there arecrandsmne
which make comprrhensive planning somewhat difiutFrnsacn
certain cases, acceptable levels of service can be foudc n ieo h
jurisdictional line for a roadway with a certain trafcvlmeadco
section. Under the same conditions, on the other sideoftejrsitnaln,
the resulting LOS may be deemed unacceptable.
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b. Concurrency management

Both Broward and Dade counties have adopted and currently implement a
concurrency management program. Municipalities, for the most part, lag
behind the counties in the implementation of these programs. The lag is more
noticeable in Dade County where, in many cases, platting and building
permits are approved at the municipal leveL In Broward, platting is a county
function, therefore, concurrency management is more centralized and easier to
effect.

The Broward County Concurrency Management Program is based on the
TRIPS model. The county, through the use of the model, keeps track of all
approved development and associated traffic The model is used as a tool to
accumulate traffic volumes, therefore providing projections of existing plus
approved developments on all principal county roads. Traffic projections,
coupled with roadway capacity estimates, establish existing and anticipated
levels of service on these roadways.

Broward County has published a map illustrating areas with anticipated
deficient roadway levels of service (compact deferral areas). Generally,
development is not allowed in compact deferral areas within one-half mile in
each direction from the end of a deficient roadway segment as well as one mile
in each direction parallel to each deficient roadway link. the program,
however, allows for development applicants in those areas to submit an Action
Plan designed to mitigate the impact of a proposed development. Action Plans
showing complete mitigation of project impacts may be determined to fulfill
the concurrency requirement and are used as a basis for issuance of
development permits.

Dade County is in the process of establishing a Concurrency Management
Information Center. In the meantime, concurrency requirements are being
reviewed by the appropriate county departments. Traffic concurrency is the
responsibility of the Public Works Department

Concurrency determinations are performed prior to issuance of any
development approval. The determination takes into consideration
programmed and planned improvements. The future roadway improvements
may be recognized in the concurrency determination depending on the type of
development permit and geographic location. For example, rezoning
applications will recognize roadway improvements in the long range plan (as
late as the year 2010), on the other hand, programmed improvements in areas
outside the urban development area must be present concurrently with or
before the proposed development.

Dade County has an extensive database of existing traffic counts. Previously
approved developments are taken into consideration. Traffic volumes
generated by a new project are estimated and added to the roadway network
as appropriate. Levels of service with the approved and the proposed
development is calculated. Development approvals are issued if the projected
LOS is consistent with the comprehensive plan.
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Generally spealdng, Dade and Broward Counteprfmthiow
concunency determinations. Municipalities in Bw
Broward County for concurrency calculations. uiiaiisiae
however, must prepare their own concurrency detemntos fe h
burden is put on an appilcant to provide the eesr ocrec
information.

Duerto differences in IOS standards and concurrenymagetprrm
laplementation procedures, concurrency concins cnb ey ifrna s jurisdictional es. In general, concurenci
Not only does each jurlediction have potentialydifrnleeso rve
standards and concurrency programs, but also onlyoejrsito a h
legal powers to approve or deny development andesIotr advn
though canawarncy conclusions may vrary acrossabudr ie h
adjoining jurisdiction across from a proposed devlpethsn ea
authority to approve or disapprove a project in the adjiigjrsito

Jurisdictional barriers are one issue that the growthmngmn ssao
does not spedifcally address. In theary, through h mlmnaino
consistent municipal, county, regional, and state pe, seanissol
not adise. In tealiy, each local juriddledon, tirugesinentpwro
adopt local regulations and goals (which ar camp.tbewthtedsie1n
resoures of its constituency), differences in standardn r nvtbe ait
of development approval policies, therefore, has resuted

8 Findings and Recommendations

1) Finlings Highway Planning Coordination

* The future motor vehicle traffic forecasts betweenteBoadadDd
Counties are compatibic except for few instances;hwvrten saed
to strengthen the dialogue between the countyaece o iha
planning.

* Due to the divergent land use policies of the twocutethv r e

existing or planned inter-county connections

within the study area.

Recommendations

a) The mechanisms for coordination of motor veil lnnnauha
traffic count surveys at the Broward/adeconyleshudb
strengthened.

b) Within the study area, if Dade County's Comprensv lniamdd
in the future to authorize urban development atjiigBowr ony
the need for additional inter-county roadwaycneto hudb
addressed.
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SWithin the study area, there are no connections between the two mass
transit systems due to different land use and associated transportation
policies of the two counties.

* Outside the study area, the Bowa and Dade mass transit systems have

Recommendations

a) land use changes within and outside the study area area are proposed,
coordination between Broward and Dade Counties is needed to address
greater connectivity issue between their respective mass transit systems.

b) In order to more fully evaluate the need for greater system connectivity,
the Soth loida Regional Planning Council, in conjunction with the
appropriae agencies, should initiate an inter-county transit study.

3) Findings: Proposed Airport Facilities

* The proposed northwest Dade air carrier airport and the south Broward

general avitin airport would share common airspace, which will impact
the operations and design of the proposed airports.

* NEPA (National Environmental Policy Act) process will require the

planning of the proposed airports to be multi-jurisdictional

* The proposed northwest Dade air carrier airport is in close proximity to the
Broward/Dade county line.

All stages of the planning of the proposed airport facilities, including before
entering the NEPA process, shall be multi-jurisdictional.

4) Finding: Air Quality

SDeclnng ar qualty has been assocated wth ncreases in automobile

Recommendation

Counties.
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5) Fn ing eel ofService and C ur ***PIngeen

* state growth management law allows each county to adopt and anforce its

own level of service standards

* TranspoStation level of service standards and concunrncy management

system are different between Broward and Dade Counties These
differences could impede an ellective impact aview press.

Recomnmendations

a) To facilitate a more effective impact review proess4 the incoughlstnles
sbould be resolved through measures such as latejurisdictional
agreements

b) A transitional area which blends the digierent level of service standards
and concurrency amanagement system shaould be established at the
Browant/Dade county line. The South Florida Regonal Planning Council
abould coordinate these ef forts

C Potable Water, Wastewater and Solid Waste

Crowth in the study asre will result in the need for local governments to provide water,
wastewater and soaid waste service. Local governments ahready have some ability to
provide these services, but the existing infrastructure wil need to be expended as
further development takes place.

1. Infrastructure Availability

Tables 19 and 20 indicate the existing capacity and oxpnsion plans for potable
water and wastewater facilties serving the study arets Most of these facilities also

provide service to areas outside the study area, and it was not possible to obtain
data which would identify the capacity currently allocated or proected to be
allocated specifically to the study area Therefore the figures should be taken only
as a rough approximation of total service capability available to the area.

a. Potable water

Both the South Florida Water Management District (SFWMD) and the Florida

Department of Environmental Regulation (FDER) rgulate potable water
service. The SFWMD issues permits for the withdrawal of raw water from
wells, while the FDER issues permits for the treatment plants. Both
institutions maintain data bases which contain information on the permits
issued, as well as data gathered from monthly operating repots prepared for
each treatment facility.

There are, however, some inconsistencies in the data coming from the two
sources, which make it difficult to compare permitted consumptive use
capacity with the permitted design capacity of potable water treabment plants
and their actual production of potable water.
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SOUTHWEST BROWARD/NORTHWEST DADE SUBREGIONAL STUDY
POTABLE WATER TREATMENT FACILITIES SERVING THE STUDY AREA -1990

SFWMD FDER Current Projected Planned
Current Design Maximum Available Maximum Capacity
Allocation Capacity Demand Capacity Demand Expansion

County/Entity MD (MGD) ( D (MGD) (MGD) MGD)

Dade County:
WASAD 165.5 225.0 178.0 47.0 263.0 20.0

Broward County:
Cooper City 3.3 4.9 2.8 2.1 7.5
Pembroke Pines 5.9 12.0 8.2 3.8
Miramar 3.4 6.0 3.8 2.2 12.8
Sunrise 13.6 21.5 14.1 7.4 3.0
S. Broward Utility 0.7 2.0 0.9 1.1 0.2
Ferncrest Utilities 0.9 1.2 1.1 0.1
Davie 3.1 7.4 4.1 3.3

TOTAL 1%.4 280.0 213.0 67.0 283.3 23.2

SOURCES: FDER, Drinking Water Program - System Inventory Information (April 5,1990)
SFWMD, Public Water Supply Database (April 10, 1990).

TABLE 20

SOUTHWEST BROWARD/NORTHWEST DADE SUBREGIONAL STUDY
WASTEWATER TREATMENT FACILITIES SERVING THE STUDY AREA - 1990

Planned
Rated Current Available Capacity
Capacity Demand Capacity Expansion

County/Entity (MGD) (MCD) (MGD)) (MGD)

Dade County:
North District 90.0 78.3 11.7 40.0
Central District 133.0 127.2 5.8 0.0

Broward County:
Cooper City 3.5 2.0 1.4 6.5
Cenvill 1.3 0.9 0.4 7.5
Hollywood 38.0 34.7 3.3 46.0
Sunrise 6.0 5.8 0.3 11.0
S. Broward Utility 0.5 0.3 0.2 1.0
Ferncrest Utilities 0.5 0.6 -0.1
Davie 3.0 1.6 1.40

TOTAL 275.8 251.4 24.3 112.0

SOURCES: Local Government Comprehensive Plans (1989) and direct collection.
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The following definitions are used a the tables:

SFWMD Caent Allocation

c,~utialmu~lemaa4

The amount alloaed in the consumptive use permit isued by
Florida Water Management District These penalls are valid for

from two to ten years

aE Design Cpeady
The maximum amount of water that a system is permitted by FDERtprdc
(as measured by a finished water flow meter) on any given day,;rgrleso
how atten that peak occurs in a given year. The permittel capacted qult
or less than the rated capadity.

Carrent Maximum Demand
The maximum volume of treated potable water actually withrw fo
distribution on any given day.

Available Capacity
FDER design capacity minus current maximum demand The eitneo
storage capacity for treated potable water may increase the maximu mon
of water actually available for distribution.

Projected Maximum Demand
The volume of water proected to be needed by the populatior xetdt
reside within the plant's service area, based on a 2010 planning horzn

Planned Capacity Expansion
The amount of capacity which is currently planned to be added Iotesse
within the planning horizort

A total of 19 potable water treatment plants provide service to the td ra
two for all of Dade County, under the responsibility of WASADad1lo
varying local governments and private entities in Broward Court.O hs
17, three do not currently treat water (they are used as repump statir

Although these plants have a total design capacity of 280 M7 milo

gallons a day), they are currently permitted to withdraw only 196 MDb h
SFWMD. Actual use averages between 160 and 180 MGD.Itiwoh
repeating, however, that a significant part of this capacity servespulto
outside of the study area. This is notably the case in Dade Countwhrte

population in the study area is a smnall portion of the total populainsre
by the Hialeah-Prston plant

Planned expansions will provide an additional 23 MGD over th1 latn
horizon, according to the local comprehensive plans and data aolcedfo
the facility operators.

b. Wastewater

The FDER issues permits for wastewater treatment plants Thefllwn
definitions are used in the tables:
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Rated Treatment Capacity
The system is assigned a rated capacity based on its most limiting component.
Each treatment and disposal unit within a treatment facility is given a rated
capacity based on its ability to process hydraulic and organic loadings. This is
equal to the capacity permitted by FDER

Current Demand
The volume of wastewater actually taken in for treatment, expressed as a peakday demand.

Available Capacity
Permitted treatment capacity minus current demand, expressed in peak day
terms.

Projected Maximum Demand
The volume of wastewater treatment capacity projected to be needed by the
population expected to reside within the plant's service area, based on a 2010
planning horizon.

Planned Capacity Expansion
The amount of capacity which is currently planned to be added to the system
within the planning horizon.

The overall capacity of the facilities which service the study area is estimated
to be 275 MGD, of which 80 percent is located in Dade County. Once again,
the population in the study area represents only a small portion of the total
demand served by those facilities. Current demand is estimated to be 251
MCD. Planned capacity expansion will provide an additional 112 MGD
within the planning horizon.

c. Solid waste

The FDER regulates the disposal of solid waste in Florida.

Dade County has three primary solid waste disposal sites operated by Metro-
Dade Solid Waste Management and one private facility. The North Dade
Landfill is closest in proximity to the Dade portion of the study area, located
near the Dade-Broward line, south of the HEFT. It has a capacity of 11,500
tons per week and an expected life of eight years. The South Dade Waste
Disposal Facility has a capacity of 25,000 tons per week and an expected
remaining life of 15 years. The county resource recovery facility, located
adjacent to the county's 58th Street landfill, is designed to process
approximately 17,692 tons per week into electrical energy. These figures are
based on 1988-1989 data and assume disposal alternatives, such as recycling
and composting programs. If these programs perform marginally or not at all,
landfill capacity will be reduced at a faster rate. The private facility was
scheduled to close in 1992; however, the contract agreement with the county
has been extended until the landfill has received sufficient quantities of solid
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waste to achieve its design contours. This extenslon occurred as part of Wast

Mlanagement's agreement to undertake substantial envirusumental agreement
None of the sites is located in the study area.

Broward County currendly operates two aar salid waste facildtes, th
Central Disposal Sanitary Landfill (CDSL.) and the Broward County Interi
Condngency Lanll8 (BCIL). The latter facility is located on a SI cresit

within the study area, directly east of US 27 at the propased extension o
Sheridan Street. It is expected to be operational far another 17 yearse an
accommodates primarily trash and unprocessable waste. In addition, Ih
county has an Office of Resource Recovery which is developlng a solid wast
resource recovery system. The system will include two subregional resonac
recovery facilities, one next to the CDSL and the other at SR 441 and I-.II
These are scheduled to come on line in 1990, willh a combined capadlty at 3,57
tons per day and generating capadity at 124 megawants of electrical energy.

Both Dade and Broward have salid waste programs that wBi meet the needs o
theestuy area. Dade County has a county-wide plan for sonid waste cectnc
and dispasal which wll meet their needs untBl the year am06 The pla
includes transfer stations and public trash drop off sltes to control il11ga

dumping Detailed capacity analyses are currently belng undertaken andar
an ongoing activity of thw planning and engineering departments to detemn
changes in remaining capacity. Brnwad County has a plan that inclue
solutions for the disposal of solid waste through the year 2am0 Howevr
Broward does not have a countywide cotlection program. Th method o
waste cottection and the enforcement of prohibitions of illegal dumpingar
the responsibility of each city or municipality within their jurisdiction.

The FDER has specific requirements regarding the disposal of hazardous wast
which are enforced at a county level by Metro-Dade Department o
Environmental Resources Management (DERM) and Broward Count
Environmental Quality Control Board (EQCB) Both counties report tha

improper disposal is widespread. There is only one permitted hazardou
waste transfer station in southeastern Florida, located in Pompano Beach.

The data reviewed on existing and planned capacity for potable water
wastewater and solid waste in the study area was insufficient to determine th
capacity available for attending expected development in the study area. Thi
was primarily due to the difficulty of separating expected population growt
and capacity estimates for the study area from jurisdictionwide data for eac
facility operator. This problem was exacerbated in Broward County due to th
large number of public and private operators of facilities.

Solid waste planning typically establishes a long-term horizon, and bot
Broward and Dade Counties indicate the ability to satisfy the demand for soli
waste facilities In the next 20 years.

On the other hand the planning horizon for potable water and wastewate
facilities is much shorter. In Broward County, the treatment of projecte
demand for each facility is not systematic in the different local comprehensiv
plans. Moreover, because the surplus capacity identified in some of the plant
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that serve te study area is also available for areas outside the study area, it is
not possible to compare projected growth within the study area with the
existing plant capacity and planned expansions. In the case of potable water,
this evaluation is complicated by the need to analyze both consumptive use

capacity and water treatment capacity.

Ther is a geeral consensus that hysical plant capacity can be expanded to
meet the needs of future development in the study area provided that the
necessary natural resources are available and capital facilities funding is
guaranteed; however, available financing is often a primary factor in landfill
expansion. The costs and fiscal resources assoiated with the acquisition of
land, design and construction must be carefully evaluated.

2. Potable Water

a. Water supply

As discussed in the ate resources section, th sole source of potable water in
Sth lorida is the Biscayne Aquifer. n its naturally occurring state, water
from the Biscayne Aquifer is generally hard and often contains high
concentrations of iron, which are primarily attributed to the large natural

organic content of the aquifer. This large natural organic content has
contributed to the formation of trihalomethanes during the chlorination of

public water supplies. Locally, portions of the Biscayne Aquifer have been

contaminated by industrial discharges, landfill leachate and fuel spills. East of

the study area, wellfields have alo become contaminated from nearby saline

water (salt water intrusion).

Within the study area, no public water supplies currently draw raw water from

the Floridan Aquifer system. In this area the aquifer is confined and artesian.

Several adjacent supplies have constructed test wells to investigate the
feasibility of this source. The overall water quality from this formation is lesser
than from the Biscayne, but it is less vulnerable to contamination because of its

b. Potable water treatment

There are two objectives of water treatment as discussed herein: to make it
safe for human consumption and to make it appealing to the consumer, both of
which must be provided for reasonable cost The type of treatment depends

Private Wells

private wells use the water just as it is taken from the ground, while others

taste and odor), package softeners, disinfection and cartridge filters.
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Treatment Methods

Ground water suppiles are ighly adneralland. In this locale this isnal
synonymous with hard water and the type of hardness is defieda
bicarbonate hardness. Hardness causes soaps and deegents top
poorly, reduces fabric life with repeated washing and causes scaling prblm
on pipes, water heaters and cooking utensils.

The present treatment process incorporates the following unlt procesms

* Chemical addition
* Softening
* Filtration
* Disinfection

All public water supplies in the study area employ the lime softenial
to remove hardness. Chemicals are added to the raw water as it ens th
plant At this polat lime, the principal agent osed in softening, is adde.As
an aoddent or activated carbon may be added to combat taste andoo
problemu. A polymer may also be added to enhance coagulatini h
softening proces

In this process chemicals (primarily lime) are added and mshed withthra
water. The chemically rich raw water is fed to a solids contact unit. T1r r
several solids contact units in the area. Thee units are fundamentalsila
in design In that they mombine solids contact miving flocculationm, solid-ae
separation and continuous removal of studge in a single package ty b
In these units water enters at the bottom of the units flows up thoga
suspended sludge blanket and the softened water is withdrawn,

Filtration follows softening to remove colloidal matter from the
water. Disinfection Is a unit process used to render pathogenic an

organisms harmless. Chlorine is the disinfectant of choice. State reglto
requires that a residual be maintained in the distribution system.Sera
utilities now add ammonia to allow the chlorine residual to last longeri h
distribution system.

The present softening process used produces large amounts of sludge,asop
substance which is crtremely difficult to dispose of properly. Presentlms
utilities are lagooning or land spreading the slndge,

c. Regulations

An increased awareness and public concern about the quality of the atrw
drink has brought about two major pieces of Icgislation in the ls w
decades: the Safe Drinking Water Act (SDWA) of 1974 and the marnecn
1986 Amendments. The new rules frm this legislation wll have p
impacts on the future ttratment of public drinking water supplies.
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d. Emerging treatment processes

With the advent of the new regulations several new treatment processes and
ancillary unit process may emerge. They are:

* Membrane Softening
* Reverse Osmosis
* Aeration
* Absorption
* Ozonation

Membrane softening is a recent modification of the reverse osmosis process
used for saline and brackish water desalination. In the membrane softening
process, semi-permeable membranes have been specifically formulated to
retain calcium, magnesium and other multi-valent ions that comprise water
hardness, while allowing suitable water flux at relatively low pressures (90-150
psi). The membranes filter out humic and fulvc acids and other long chained
organic molecules, including trihalomethanes, that are by-products of
disinfection. Complete retention of bacteria, viruses and protozoans in
conjunction with the nearly complete removal of color allows the use of free
chlorine at relatively low doses to satisfy disinfection requirements.

Basically, membranes have been used for softening, desalination and, more
recently, removal of volatile organic compounds (VOCs), manmade pollutants.
The composition of the membrane and the pressure applied to the feed water

Aeration is used as a water treatment method for oxidizing iron and
manganese, by adding oxygen to the water, a process referred to as a gas
absorption. Conversely, aeration also has been used to release or strip
sparingly soluble gases, such as hydrogen sulfide and carbon dioxide, from the
water, a process which is referred to as air stripping. The fact that the most
frequently occurring organic compounds in ground water are very slightly
soluble in water, and thus are volatile, causes aeration to be a feasible
alternative for removing these compounds from contaminated ground water
supplies.

Adsorption, a technique for removing organic chemical contaminants from
drinking water, has received the most attention to date in this country,
especially for decontaminating large surface water supply systems. In contrast,
the treatment of affected ground water supplies using adsorption techniques
has only recently been the subject of pilot and full-scale plant projects.
Adsorption techniques which have been considered for removing organics
from ground waters are:

* Granular activated carbon (GAC)
* Powdered activated carbon (PAC)
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Ozonation is a process using azone (strong aoddant) that has been:hrldda
the disinfectant of the future because it does not generate halogntdb

"sa

products often assondated with the use of chlorine. However, a rsash ano
be maintained in the distribudon system. It now appears
(secondary) dislnfeelants will also be required.

3. Wastewater Management

The provision of wastewater treatment and disposal has long been recognie sa
important factor in influencing urban growth patteras. With today's nrae
awareness of environmental quality it has become a major inveslmen f oa
municipal governments. Psam past experiences, heelth hazards assoatdwh
high density use of on-site disposal sytes ineasing land costs, andthnedo
protect surface and groundwater quality have been recognized. In manyasth
presence or absence of wastewater systems has meant the financial sceso
failure of land development activities

Planning for wastewater management involves three design parameters:

* the ultimate extent of the service area,

* the ultimate service area population, and

* the projected capital service level requirements.

Therefore, it requires decision making by both planners and design egnes
Choice of techniques to be utilized for wastewater treatment Rin h
identification of local conditions within an area to the point thataleatv
investments can be considered Trade-offs can be made between high is ot
with low operating and maintenance costs and low first costs with a relaieyhg
operation and maintenance component

There are many different types of wastewater treatment systems Theyarng
from individual septic tanks and drain fields to large regional systesi hc
include gravity collection sewers, lift stations, transmission mainsrgoa
treatment plants and reclaimed wastewater (effluent) disposal facilities Adcso
to develop a regional system versus local facilities will depend on the svnsi
capital (i.e., size of the facility) and the cost of operations (L~e-, transporc fwr
over greater distances) with septic systems being the most cost effective.

a. Septic systems

The Florida Department of Health and Rehabilitation Services (HRS rglae
septic tanks and drain field installation for systems up to 5,000 gallo
(gpd) for domestic sewage and 3P00 gpd for food service establishmet. h
rules which regulate septic tanks are in Chapter 10D46, FA.C. Counyhat
departments or health units lasue individual permits for sepitak
Additionally, in Dade County DERM regulates all wastewater ipsl
including septic tank/drainfield systems. Severe restrictions for theuaeo
septic tanks are established by section 24-111 of the Metropa
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County Code for the Northwest Welfield Protection Area, which occupies
most of the Dade County portion of the study area. In Broward the EQCB has
regulatory responsibility.

Septic tanks are generally used to serve single housing units, although
relatively large scale systems have been created. The system consists of the
septic tank and the drain field. The tank receives wastewater and provides a
period of settling, during which time a significant portion of the suspended
solids settle out The remaining liquids are discharged through underground
perforated drainage pipes into the drain field and allowed to percolate into the
soil. Micro-organisms and filtration processes remove the solids from the
liquids. Septic tanks generally require removal of the settled solids (septage)
every two to three years.

A detailed discussion of septic tanks is included in the water resources section
of this report.

b. Package treatment plants

Package plants are essentially small treatment systems which have a collection
network, treatment plant and disposal system. They can be designed to
provide any level of treatment, dependent upon state and local regulations.
Capacities can range up to one million gallons per day. They generally serve
isolated developments and are usually partially or completely pre-assembled
by the manufacturer prior to shipment. Effluent disposal is generally in the
form of drain fields, percolation ponds or spray irrigation. Most of the
package plants in existence today are privately owned and operated. The
average small package plant has an operator on-site for only one-half hour per
day, five days per week and a weekend visit. There are no package treatment
plants in the study area at this time.

Package plants and regional systems are governed by the Federal Water
Pollution Control Act (PL 92-500), as well as local regulations. The goal of this
act is the restoration and maintenance of the chemical, physical and biological
integrity of the nation's waters. The Environmental Protection Agency is
responsible for implementing the act The Florida Department of Regulation
(FDER) is responsible for ensuring that the state implements the federal
legislation. FDER regulates wastewater facilities under Chapter 17-600, F.A.C.
These rules apply to facilities which treat flows exceeding 5,000 gallons per day
for domestic establishments, 3,000 gallons per day for food service
establishments, and where sewage contains industrial, toxic or hazardous
chemical wastes.

Dade County DERM enforces these requirements on behalf of FDER through
an interagency agreement for all package plants in Dade County. Package
treatment plants cannot be administratively approved in Dade County. They
can only be approved through a variance granted by the Environmental
Quality Control Board (EQCB), in a process which requires a public hearing.
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c. Regional facilities

Regional facilities are large-scale sanitary sewage systems wicd generally
provide service to densely populated areas These facilities are comprised of
three components which perform the basic functions at collection, treatment
and disposal of domestic sewage and industrial waste.

A collection system is composed of a netweak ot gravity sewer pipes and
pressure swer mains which conle senae from idividual s and
convey it to a central location for treatment In South Florida, these systems
generally contain lift statkmns which raise the sewage flow to higher
elevatsons. uif stations discharge into force malns, other lift statiens, other
gravity sewer systems or into a treatment plant

The treatment plant funcions to emove solid and organic matedals from the
sewage. Primary treatment refers to the removal of between 3 percent to 3
percent of the organic materials and up to 5 percent of the solids wich an be
accomplished with scrns and settding tank Secondary treatment refers to
the removal of between 80 and 90 percent of total organic material and
suspended solids This level of treatment generally requires multiple steps
involving at least one biological process and one or more processes for removal
of suspended solids Tertiary or advanced treatment provides processes to
remove synthetic organic compounds and inorganic chemicals.

Treated water produced by the wastewater treatment system is known as
effluent and is disposed of through ocean o utfalls or deep injecilan wells into
the boulder zone. Beneficial ruse of wastewater may be permitted subject to
state and local regulations and requirements It should be noted that effluent
truse is not permitted within the Northwest Wellfield Protection Area due to
water quality considerations. Effluent is not discharged into the region's
canals. The effluent is generally disinfected by chlorination. The solid by-
product or residual is known as sludge. Sludge is usually subjected to one or
more additional processes to remove pathogens, stabilize and dewater.
Common disposal methods include burial in solid waste landfills, land
application as a soil conditioner for agricultural purposes or incineration,

d. An Evaluation of wastewater treatment systems

Stpti Sysvetms

Septic systems are the least expensive method of treatment, but they provide
the least amount of treatment. Problems arise generally due to periodically
high water tables, poor drainage, lack of space, improper installation,
hydraulic overloading from washing machines and lack of maintenance. Also,
the use of non-biodegradable products and chemicals which destroy bacteria
may result in septic system failures.

There are no federal, state or local rules to require the proper maintenance of
these systems or disinfection of the effluent In a 1986 U.S. Geoloecal Service
study, effluent in sand substrate was detected more than 20 feet below the
septic tank outlet, but diluted to near background within 50 feet down
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gradient from the tank, while effluent in a limestone substrate was detected to
depths greater than 25 feet and was diluted, but still detectable at distances 40
feet down gradient from the tank.

Much of Florida's soil is unsuitable for septic tanks. However, in some areas it
is thought that septic systems may provide significant amounts of

groundwater recharge. A 1985 report by the University of Florida's Institute of

Food and Agricultural Sciences stated that 1.3 million families (27 percent of
the existing housing units) in Florida were served by on-site sewage disposal
systems, while introducing an estimated 170 million gallons of effluent per day
into the subsurface environment.

Package Treatment Plants

Package treatment plants are a step up from septic tanks, in that they provide
tertiary treatment for the wastewater, which lessens the chance of

groundwater contamination. Initial cost and management of the plant is

relatively low compared with the cost and management of regional facilities.

Because they are generally utilized to serve isolated communities, it provides
for the decentralization of large amounts of effluent, which in turn, provides
for more wide-spread opportunities for the use of reclaimed water. Problems
occur within package plants generally as a result of poor maintenance practices
and failure of percolation ponds due to poor soils and high water tables.
Private ownership of most of these plants has contributed to many of these

purchase these facilities, or phase them out by requiring hook-up to existing
regional systems.

Regional Systems

Regional systems are a necessity for densely populated areas. Because they are
capable of treating large quantities of sewage, there is less chance of ground
and surface water contamination in the areas they serve. Initial cost and

management of these systems is high. Problems generally arise at regional
facilities due to poor maintenance practices and occasionally from the

introduction of toxic substances from outside sources (i.e., illegal dumping or
stormwater runoff).

Many of these systems are very old and still may have connections to existing
stormwater systems, which may over-load the plant during periods of heavy
rainfall. Other problems are associated with final disposal of the effluent and

sludge. Disposal of effluent to surface water bodies (including fresh, brackish
and oceanic waters) does contribute to the pollution of these natural resources,
particularly when the effluent is toxic; and it discourages the use of reclaimed
water. The use of deep well injection systems results in a permanent loss of

large volumes of water from the system, discourages water reuse and has a

high initial cost On the positive side, deep well injection systems have lower

operating costs than other methods of disposal, require minimal amounts of

land, and require only a secondary level of treatment of the effluent. Sludge
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disposal may caeste problems due to the presee of bacteria and vkruses, a
result of inadequate treatment, and from the accumulation of heavy metalsan
high levels of nutrients.

Low pressure sewer systems have lower constrncian cost per tineal lotta
regional gravity systems Problems asise with the serviceability at the on-st
components, electrical faoures(power outages and groundwater seepagr an
the accumulation of hazardous and potentially smlly gases underth
pressurisetion unit wetwelB cover. STEP systems do have additional sal e
capacity in the pump watwell which is useful duding prolonged powe
outages. The operatlon and maintenance of the pressure sewer systeens mus
be the responalblty of a central management entity. Homeowners cannosb
relled upon to take a responslble role in the management of these systms
Periodic inspections must be made of the pressurization unit, pressure aee
valve and the septac tank rsadual accumulation. Spedalized trainingi
required for overall maintenance and operadion of these systems.

Today, most regulatory agencies encourage the regionalisation of wasteate
treatment systems beamse they provide the best known efluent and shug
management techniques, which, in turn, provkle for better protectian ofou
ddining water sources. In additlan, they povide a amore reliable sourcefo
the production of reclaimed water, which will be verylimportant in our efts
to canserve water in South Florida.

e. Wastewater effluent rense

The challenges South Florida faces with the dimablehlag supply ofat ity
groundwater and the ever-increasing demands of a growing poulinteale
well documented. One water conservation and management method that wl
play an ever-increasing role in Florida's future is the rruse of wastewae
effluent for non-potable purposes. As a typical community uses 50 percesto
its potable water supply for irrigation purposes, the potential benefits o
reuse program are significant. (Wastewater effluent reuse is commol
referred to as reuse, reclaimed, recycled, or gray water)

Florida, through its State Water Policy, Chapter 17.40, F.A.C., is vr
supportive of wastewater reuse, referring to it as a beneficial replacement o
the use of higher quality water. Under this policy, the state and the wate
management districts are required to 'promote water conservation and res
as an integral part of water management programs, rules and plansan
encourage the use of water of the lowest acceptable quality for the purpos
intended."

Federal, state and local regulatory agencies have stringent treatment standad
on wastewater facilities which govern the quality of the effluent which the
discharge to surface waters, deep wells or the ocean. With additiol
treatment, effluent previously disporsed can be reused for irrigation and ate
uses which do not require potable water, such as cooling for industrial plat
and flushing of toilets. For a typical secondary wastewater treatment plat
the additional treatment required for reuse includes filtration and high-lee
disinfection typically utilizing chlorine.
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The FDER, through Rule 17-610, F.A.C., regulates the reuse of wastewater
effluent for irrigation purposes where there may be public access such as golf
courses, parks and residential properties. Effluent reuse must contain less than
five milligrams per liter of total suspended solids prior to high-level
disinfection. High-level disinfection must accomplish at least 75 percent of all
fecal coliform observations made on a daily basis during a month to be below
detectable limits. No sample shall exceed 25 fecal coliform per 100 milliliters.
Effluent reuse which meets these standards is considered extremely safe, as
there have been no documented health problems in Florida.

Reuse Programs in the State

Nearly 20 million gallons per day (MGD) of reclaimed water was used for
irrigation purposes by over 5,000 customers in St Petersburg in 1987. By the
year 2000, it is estimated the St Petersburg reclaimed water system will have
the potential to serve approximately 17,000 customers and irrigate almost 9,000
acres.

The City of Naples is currently using six MGD of reclaimed water for irrigation
at local golf courses. The city is currently negotiating with other golf courses
to expand the program.

In the Loxahatchee River Environmental Control District (ENCON), a

reclaimed water system has been developed to help recharge groundwater.

The system currently reclaims 4.3 MGD by irrigation of eight golf courses and

has contracts for 6.2 MGD with a waiting list for this resource.

The City of Altamonte Springs is currently developing a reclaimed water

program which involves the installation of an extensive reclaimed water
distribution system. By means of this system, reused water will be delivered
throughout the city for irrigation of residential, public and commercial

properties, citrus groves, farm trees, crops, golf courses and other recreational
facilities. It is ultimately the intent of the city to install dual water systems min
homes, commercial buildings and factories, where, in addition to irrigation,

the reclaimed water will be used for toilets, fire protection sprinkler systems,
cooling water and processed water, and is projected to be fully operational by

1993.

Local Reuse Programs

In August 1989, the City of Pompano Beach placed in operation its 2.5 MGD
reuse plant which withdraws effluent from Broward County's North Regional
Wastewater Treatment Plant (NRWWTP) for further treatment prior to

irrigation of the city's two public golf courses. The NRWWTP currently
utilizes 1.25 MGD for site irrigation and process purposes and is currently
planning expansion of its reuse system to increase capacity to approximately 10
MGD by 1991. Users of the reclaimed water include the county's North
Resource Recovery Plant for cooling purposes and potentially expanding
irrigation of local parks and golf courses
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The Miami-Dade Water and Sewer AuthoriD eatnt(A D)i
planning to install a one MGD reuse system at thiNohDstc W tear
Treatment Plant Florida International Univers
gallons per day for inrigation. It is estimated thtWSDcretyrue
approadmately nine MGD at its three regional tramn lnsIo riain
antenance and other non-patable uses. HoeeresIfefleti

prohibited in Dade County within the NarthetWelidPreconAa
due to water quality consideraticas.

Economic Considerations for Wastewater Ruse

It is significantly less expensive to withdrawwaefrmlc sfceo
underground supplies than from a wastewater ruefclt.Hwvr h
incentive for developing and implementingstwereuepgsm
involves more than economic considerations.

A local example is the situation faced by thCtyoPmpnBec
Continued irrigation of golf courses by pmiggonwtra
approoimately five cents per thousand gallonswscerytemtco-
effective option. However, this practice was novibeecuefsattr
intrusion which led the SFWMD to refuse to renwterwterosmtv
use permit In other words, the city was forced inoa flet1es rga
because suitable water for inrigation was unavailabe

Similar situations have already been addressed b tPtrbrNpe n
Altamonte Springs, and certainly more will be facdwtthshalne

It is clear that further utilization and expansion o atwtrefun es
programs will be a vital component of the statefottomngiswae
resources. Public and private interests must grv u osdrto oms
programs to protect our most valuable resource.

4. Water and sewer permitting

The development of any site requires the basic essetaso ae evc n
sewage disposal. A report of the water and sewer requrmnsfrtesuyae
would not be complete without a summary of th 1 tn rcdrsta
developers must follow to provide utility services. TIr r eealgvrmna
processes and requirements which must be met Thyicueagvrmna
approval process for the design drawings, a construto emtigpoes
construction observation process and in some instas advlpr gemn
There are several differences in the approval processes ewe rwr n ae

Bmoward Coumty

The typical development process begins with the deveoes ntaigapa rst
plan appmoval process through the local governmentWhnastplnasbe
approved, the developer will hhr a consulting egne opeaedsg
drawings. The design drawings will include plans anddtisfrtesntlaino
water and sewer utilities.
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The engineer will submit the design drawings, along with license applications, for
approval to the local government, the utility company that will provide the service,
and finally the county approval agency. At each submittal, the agency must
approve the design drawing and sign the license applications. Each municipality
and utility has its own design standards that it will enforce. The Broward County
Public Health Unit (BCPHU) approves the design drawings for the water system
and the Broward County EQCB approves the design drawings for the sewer
system. Each county agency requires a different application.

Once the design drawings have been reviewed and approved by the county
agencies, they are given to a contractor. The contractor will then obtain a
construction permit from the local government The construction will be
supervised by the engineer, the local government and the utility company. When
the construction is completed in accordance with the design drawings the engineer
will forward a certification letter to each county agency along with certification
documents for final approval. The county agency or the appropriate city agency
will then issue an operating permit to the owner.

The approval process is quite involved and can even become complicated when the
utility company is not in the same city as the project

Dade County

Metropolitan Dade County Code establishes the following criteria for the
installation of potable water and wastewater facilities:

* Residential Development

From low density (up to 6 dwelling units per gross acre) to high density (up to
125 dwelling units per gross acre) shall only be permitted with public water
and public sanitary sewes. Estates density (up to 2.9 units per gross acre) shall
be permitted with public water and septic tanks. Development at densities of
more than 25,000 square feet gross per dwelling unit could be permitted with
on-site drinking water supply wells and septic tank/drainfield, provided that
connection to public facilities is not feasible.

* Commercial Development

Neighborhood business and semi-professional offices that do not generate
liquid waste other than domestic sewage could be permitted on public water
and septic tanks provided that connection to public facilities is not feasible.
Any other commercial development should only be permitted with public
water and public sanitary sewers. An operating permit program should be
implemented in order to monitor the nature of the businesses.

* Industrial Development

Industrial development can only be permitted on public water and public
sanitary sewers.
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The approval process in Dade requires the oeuoiiit evlpr gemn
with the utility agency in charge of water deieyadwsewtrcleto

sytm.Within the study area, these agencie le d AA n h tlte
departments of the iles of Hialeah and H l eat

Drawings of the proposed system are then preae yaSaeo FoiaRgse
Professional Engineer. A minimum of five setsofapitonor ocnsuca
drinking water system and three sets for a wasteae olcinadtasiso
system must also accompany the design drawnsTeearfoaddfr
approval to the appropriate utility agency befort umta oteDR.DR
issues the state general permit for sewer axsiosadapoe h ae
extensions as the county environmental regulator gny h umta o ae
is then routed to the Health Department for fute eiwad1prvlb h
State.

The approved drawings are held at DERMwhrtecoraoril ths
construction permit The construction will b observed b t, e e ithI

monitoring by utility agency staff and oversighbyDR Occosrtins
complete the Certification of Completion of CosrcinsfrwdetoDR
through the appropriate utility agency for approa n oeain

5 Findings and Recommendations

1) [Jgglj£U Infrastructure Capacity

* Infrastructure for potable water, wastwtradsldwsei o
anticipated to be a limiting factor for fitr eeomn wti h td
area, given the ability to expandplncaciisndadflst
accommodate growth, provided that naua eore r vial n
facility construction schedules are met.

ecSm1111 ationl1

All planning for future development shoulbecnittwthheaiaiit
of natural resources and the facility constrcinshdlsfrtoepbi
services and facilities serving the study are.

2) figaggy Standardization of Capacity Data

* Utilizing data from permit applicationadmotloprigrers
provided by facility operator, both the FM n h DRmiti
databases on the potable water systemwihntesuyas.Trer,
however, inconsistencies in the data wi
permitted consumptive use capacity withtepritddsg aaiyo
potable water tratment plants and thi culpoucino oal
water.

* There is a general need to improve tecnitnyadrlaiiyo
information pertaining to the existing dsg n emte aaiyo
potable water and wastewater treatmentfclte evn otoso h
study area in Broward County.
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a) The SFWMD and the FDER should more closely coordinate the

f potable water treatment plants and work ith the Broward County
Public Health Department and the Dade County DERM to maintain an
accurate and up-to-date database regarding the actual withdrawal,
production ad use of potable water

b) Standardized information pertaining to those potable water and
wastewater facilities servicing the study area should be generated
through a cooperative effort involving all permitting agencies, local
governments and facility operators within Broward and Dade Counties.
The information generated should include each facility's design and
permitted capacity, existing and planned service area, current customer
base, committed capacity, projected future needs, excess capacity and
planned expansions.

3) Finding Regionalization of TreatentFacilities

* Within the Broward County portion of the study area, potable water and
wastewater treatment plants are owned and operated by various public and
private interests.

* In Dade County, the WASAD is responsible for the production of potable
water and the provision of wastewater service in the study area. The cities
of Hialeah and Hialeah Gardens and the Town of Medley operate water
distribution and wastewater collection systems in a small portion of the
study area.

* Some potable water and wastewater treatment plants serving the study
area cannot be renovated and brought up to current minimum federal and
state standards.

* Today, most regulatory agencies encourage the regionalization of potable
water and wastewater treatment systems because they provide the best
known effluent and sludge management techniques, which, in turn,
provide for better protection of our drinking water sources. In addition,

effective to maintain
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b) Promote the regionalisation of potable water and wastewater treatment
facilitles, while establishing the long-term goal of having all plants and
the conresponding distribudon and colection systemns operated by locl
government entitles rather than develapersmerdomeowner associallens.

• .iii i

4) gigging: Reclahmed Water

* Within and outside the study area in both Browant and Dade Countles, a
substantial loss of fresh water and diminished aquifer recharge potential
occus as the resl of wastewater disposal methods indadingaocean outfall

a) In order to conserve limited edsting potable water supplies, local

government entess witn Barad and Dae counties should promote
the utilizsaion of reclaime e r, r .r. pid rate inlraatn as ad aquifer
recharge areas.

b) The environmental and economic laplications of water reuse abould be
carefully evaluated prior to large sense promotnon.

c) Broward County EQCB and Dade County DERM should establish
uniform effluent quality standards to be adopted by their respective
coundies

d) ABl future wastewater treatment facilities serving theastudy area abould be
designed to util eclaimed water

e) Colf courses, parks and smilar open space areas should use reclaimed
water and spray irrigation whenever feasible.

5) Fiping Hazardous Waste Generators

* Hazardous wastes introduced into the study area's wastewater treatment
system constitute a threat to the water quality and potable water supplies
of both Broward and Dade Counties.

Recommendations

a) Local governments should discourage the location of hazardous waste
generators within the study arm However, all existing and future
hazardous waste generators located within the study area should be
required to provide for the disposal of hazardous wastes through a
licensed contractor and connect to a centralised sanitary sewer system
and pre-treat hazardous wastes on-site prior to disposal through that
systern.

b) An operating permit program to monitor industrial activity should be
implemented by the regulatory agencies
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6) Findings: Disposal of Hazardous Waste

* Broward and Dade Counties both report that the improper disposal of
hazardous waste continues to be a problem.

* The only permitted hazardous waste transfer station in southeastern
Florida is located in Pompano Beach.

* Broward and Dade Counties both have recently obtained Local Household
Hazardous Waste Collection Center grants from the FDER.

Recommendation

The Dade County DERM and the Broward County Office of Environmental
Services should both increase the availability of convenient and safe
hazardous waste disposal opportunities within the study area including the
establishment of special collection programs.

7) Finding Solid Waste

* The Metropolitan Dade County Code restricts the location of landfills
within the Northwest Wellfield Protection Area, which includes most of
the study area within Dade County. However, landfills and related solid
waste facilities within the Broward County portion of the study area may
pose a threat to the water quality of wellfields, including the Northwest
Wellfield in Dade County.

Recommendation

Before siting any additional landfills within the study area, a thorough
evaluation of their potential impacts on water quality within the study area
should be conducted.

8) Findin: Recycling

* The State of Florida and South Florida Regional Planning Council goal of
reducing the solid waste stream by 30 percent over current levels will
require the widespread participation of all local government entities within
both Broward and Dade Counties in existing and new recycling programs.

Recommendation

Recycling should be required by all local government entities within both
Broward and Dade Counties, with public accessibility sufficiently convenient
to assure broad acceptance and compliance.

9) Finding: Illegal Dumping

* In Broward County the enforcement of illegal dumping is the responsibility
of each municipality while in Dade County it is a shared responsibility
between the county and each municipality.
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ecommendation

Broward County should consider aconyiepgrmtcnrlilga
dumping, which could indude a pulcifraonamiggresv
countywide enforcement and strategclyoctdrasesainswh
convenient public accessibility.
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need of further xpansion and refinement of data, information, and policy development. It
will be through the cooperative efforts of a full range of interests, including federal, state,
regional andlocal agencies, that this will occur most effectively
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elements are considered:
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The Browart County bms saltes serving aots aeae oue ,7 n 8
Route 1 enters Dade County via US I to NE.192dSre n vnuaM
Route 7 serves Calder Race Track and the ]o obeSaimvaUiest
Drive: and Route I8 serves the N. 1 63rd Sre hpigCne i tt
Road 7.

IThe three Dade County Metrobus routes sevna ot rwr onyae
Routes 3, D, and V. Route 3 serves theD
Boulevard; and Routes D and V also serve teDpoa alvaAACln
Avenue.

Three other bus routes, Route 6 of Broward onyadRue n 1o
Dade County, do not directly interconnect, btcneg tCut ieRa
(NE/NW 215th Strmt). Again, it should be roe htteaessre yalo
these bus routes are outside the study area.

The other mass transit mode directly linking BoadadDd onisi h
Tri-Rail system, a @0mile long commuterralstesrvnPlmBch
Broward, and Dade counties. The Tri-Rail sy
CSX West Palm to Miamhi corridor. This trrtsteliswlouidth
study area.

b. Transit ridership

Average daily ridership for people transferigbtenDdadBowd
counties for the Broward County bus routes evn aeCut o h is
three quarters of 1988 is: 31 for Route 1, 16 forRue7<n 7frRueI

Average daily boarding for the Tri-Rail systemwscmie o uy uut
September, and October 1989. These boardigavred80frteBor-
Dade ridership and 876 for the Dade-Browar ierhp

c. Future mass transit provisions

Dade's adopted Mass Transit Element ofte20-<0 opeesv
Development Master Plan (CDMP) recogniztatbsraitwlcoineo
be important in meeting mobility needs 1tds1 bstelogtr oeta
expansion of the existing Metrobus servic
corridors. However, the plan does not cansdraigfcnttpso fth
transit system to the Dade portion of the suyae ihteecpino
small area of Miami Gardens Drive, east of
at U.S. 27

Prtliminary findings of Dade Countys Lang Range TransportationPlan
Update proposes three new preliminary bus rueRue x 4 n 9 o
the area east of the study area, but nonewudsre nwdCut
directly. In addition, the possibility exisfrftr evieit rw
County via 27th Avenue/Univarsity Drive c<rdr rvdd udn~are
are available.
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The 1989 Broward County Comprehensive Plan includes in its Mass Transit
Element expansion of the existing service area to about 85 percent of the
Broward portion of the study area by 2010 and also proposes a major transfer
station at Pines Boulevard and SW 136th Avenue.

Thirteen Developments of Regional Impact and one Florida Quality
Development are identified in the Broward portion of the study area. No
major urban type development is expected within the Dade portion because
the Dade portion of the study area is outside the county's urban development
boundary. Nearly all of the Dade portion of the study area is designated on
the 2000-2010 Future Land Use Plan map as Open Land. In Dade County, only
a small portion within the study area is designated as industrial and office
development in a strip of land west of I-75, south of the HEFT and north of
NW 138th Street. As these generators develop over time, the potential for
transit service will be considered.

5. Airport Facilities

Two new airports which may be built within the study area in the next ten to
twenty years. One is the proposed South Broward General Aviation Airport. The
other is the proposed air carrier airport in the northwest Dade area. The final
location has not been decided for either airport. Both airports are still in the
planning stages in termsof site selection.

a. The proposed South Broward General Aviation Airport

The need for additional general aviation airport facilities in Broward County
was documented in a 1975 study entitled "Florida Aviation Systems Plan"
conducted by the Federal Aviation Administration and the Department of

Department contracted an Airport Site Selection Study in 1981. This inventory
resulted in ten potential sites. Of theseten potential sites, Sites 3 3A 4 and 5
are within the stdy area 22). TheSouth Florida Metroplitan

The purpose for an additional general aviation airport in the southwest

Fort Lauderdale/Hollywood International to allow for safe and continued
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approved by the FAA, a finding of no significant impact will be issued. If the
EA does not adequately address all of the impacts expected to be created by
the proposed airport, an environmental impact statement will be required.

Site 3 has been part of the development plan for the area since the mid-1970s.
Both Site 4 and Site 5 are located within the approach path of the Ft.
Lauderdale/Hollywood International Airport. Neither Site 4 or 5 will be
compatible with the adjacent residential areas. Hence, while recognizing that
the final site selection has not been decided, the following section will focus
on sites 3 and 3A only.

Under the Broward County Comprehensive Plan (BCCP), an airport facility
can only be located within land designated as agriculture, industrial or
transportation. Otherwise, a land use amendment will be needed. An airport
designation has remained on Site 3 since the adoption of the Broward county
Land Use Plan in 1977. The subject property was then proposed for use as a
general aviation airport as part of the development order for the Weston DRI.
Development of the surrounding area has proceeded with this airport site
under consideration to avoid establishing any incompatible uses.

The BCCP General Aviation element has a goal for providing additional
general aviation airports. It also has specific policy stating that the plans to
develop 'Weston' and "Parkland" airports should be pursued to accommodate
future demand of developing areas in the western sectors of the county.

Preliminary runway configurations and clear zones are designed to minimize
the impact of aviation activities upon existing and planned residences.
However, the location of Site 3A may have a greater impact upon this existing
residential area than Site 3, particularly with regard to the Bonaventure area.

For Sites 3 and 3A, the Airport Site Evaluation indicated that currently sanitary
sewer and potable water are not available. Expansion of the Indian Trace
Community Development District will be required.

Other potential impacts from Site 3 or 3A will include at least the following:
impacts on water resources, threatened and endangered species, and noise
impacts.

b. The proposed Dade County supplemental air carrier airport.

The Southeast Florida Metropolitan Aviation System Plan conducted by the
Florida Department of Transportation and concluded in 1988 studied aviation
needs in South Florida through the year 2005. This study concluded that
additional air carrier airport capacity will be needed to support South Florida's
aviation needs by shortly after the turn of the century. The study recommends
that a site be identified, purchased, and land banked for that purpose in south
Broward County or north Dade County.
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- - ~~~~~The Dade County Aviation System Planning Study locnlddi 98
determined that additional air cardier capacity is aeddb h ya 05 h
study recommends that a site somewhee in notwsaad onyb
selected and land banked, to be used for a supplmna)i are ipr
when increased volumes of activity warrant the ased

The Dade County Bard of County rCommissinersen idciei o h
proposed dite whkch dictated that It be outside theubndvlpetae
described in the Comprehensive Development MatrPaotieo n
designated wetlands, and that it not interfere withandeiatdwlfeds

When considering one other important siting criterin hto nertn h
anticipated air carrier flights into the airspace, onl esienDaeCut
meets all of these criteria. This site is generally lctdsuho h ae
Broward County line, west of the HEFT, north of kehbeRodades
of U.S. 27.

In February 1990, the Dade County BoardofCutCmisonr
authorized a feasibility study of the proposed sitetoderiefitwudb
possible to build and operate an air carrier airportthr.Te suiwic
will be undertaken over the next two years, will evaut niern set
of the site, provide airport layout and operatioalpaevutegon
transportation access needs, and provide aneniomtaassmnt
Consideration for the development of regional impc nlsswl lob
included.

6 Air Quality and Transportation Control Methods

Dade and Broward Counties currently are not meeting tefdrlarsadr o
ozone and are classified as non-attainment areas for ti oltn i ult
concerns in the regio were evaluated to ensure thatgrwhoudntices
pollution, especially as it affects local public health and th1 ultyo ie

Staff from Dade Environmental Resource Management,BrwdEQBadDRi
West Palm Beach performed an analysis of three paramees zn, 4hu oa
suspended particulates and carbon monoxide, througaculfedmntrg
results of air pollutants (Table 16). It was found that durigacneutvsieya
period (19880 to 1988), the region had monitoring res aoetefeea zn
standard in 1961, 1986 and 1987. The region also recorddmntrn eut o
the same time period above the 24 hour standard for totasupneprtclesi
1981, 1986 and 1987. Computer modeling for pr
concentradions was performed for fifteen different yearsbg tn ih18 n
ending with 2006 (Table 17) While no exceedences weefrcs, haaiu
allowable concentration was predicted for 1989, 1991, 199 n702Aaiqult
trend was established by examining the 17 differetrawyiescio ht
wer modeled for carbon monaxide for two or moeyasaftee1
intersections, 15 showed increases in projected carbonmoxiecnntaos
and two showed declines. In some cases the increasewredatconws

i li

,,,

almost four times the original concentration, while the twodeclines w
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The range of the increases were from 0.5 to 5.9 parts per million (ppm), whereas the
reductions were 0.1 and 0.3 ppm. Based on these findings, it was decided that
concerns over air quality were justified and corrective actions should be
considered.

The analysis showed that the region has recorded monitoring results above the
federal standards for ozone and total suspended particulates three times over the
last nine years. A review of computer modeling for carbon monoxide (CO)
indicates that four times in the next fifteen years the CO levels are forecasted to be
at the maximum allowable concentration.

Since surveys show that motor vehicles may cumulatively contribute as much as 75
percent of all the man-made pollution in metropolitan areas, it is suggested that
Dade and Broward counties together address reduction of automobile emissions.
The most effective means available would be joint implementation, perhaps
through the MPOs, of the TCMs listed in Table 18. These TCMs can be coupled
with a good public information campaign designed to encourage support for
programs aimed at reducing vehicle miles travelled.

7. Concurrency Management Related to Transportation Facilities

a. Level of service coordination

Level of service for transportation systems is one consideration for
development within the study area. All jurisdictions within the study area
have prepared and adopted major updates of their respective comprehensive
plans as mandated by the state growth management legislation. These
documents include a traffic circulation element which, by statute, must
establish minimum level of service (LOS) standards.

Establishment of these standards began with the adoption of minimum LOS
standards for state roadways by FDOT. The FDOT criteria recognize the
difficulties in maintaining high levels (non-congested roadways) of service in
urban areas and allow certain roadway categories to operate at LOS "E". On
the other hand, LOS standards for small urban or rural areas are generally
higher.

Both Broward and Dade Counties have adopted levels of service standards
which apply within the respective unincorporated areas. LOS standards at the
municipal level are generally the same or more stringent than the
corresponding county LOS standard. The standards established by both
counties have been effective in recognizing existing low LOS and constraints.
Dade County also recognized different levels of mass transit as a
transportation mitigation tool which allows low levels of service on roadways
in areas where effective mass transit is available. This is applicable primarily in
areas outside of the study area.
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TABLE 18

3. New mass transit routes

4. Car and van poollig

5. Posting of mass transit schedules

6. Bus shelters

7. Bus turnout lanes

8 Prrierential parking spaces for car and vanpool users

9. Exclusive bus and car poo lanes

10. Bicycle lanes

11 Programs to limit portions of road surfaces to the use of non-moto
pedestrian use, both as to time and place

14. Fringe and transportation corridor parking facilities serving multiple a

within the development is more convenient and desirable than automobile

16

20.



1. Staggered hours of work and four-day work week

2. On-site amenities - day care, restaurants, shops

3. Endorsement of the new Automobile Anti-Tampering and Inspection
Program

4. Shuttle system including free lunch-time service

5. Require streets to connect with one another such that local trips will not
impact collector and arterial streets: no cul-de-sacs

6. Require that streets within a development connect with streets in adjacent
developments when it does not interfere with Crime Watch activities

7. Employer-based transportation management plans on reduction of VMT

8. Trip-reduction ordinances

9. Limit parking and on-street parking restrictions including loading/unloading
restrictions for trucks

10. Require telecommuting, i.e. work at home, use of teleconferencing, Fax and
computer

11. Restrict truck operations to specific periods of the day

12. Programs for conversion of fleet vehicles to cleaner engines or fuels

13. Prohibit all drive thru

14. Encourage tourists commuting during off-peak hours, i.e. early bird dinner

specials, attraction discounts

15. Stage II Vapor Recovery

16. Support the continuing operation of the Tri-Rail

The Broward County circulation LOS standards considers existing levels of
service (1969). In essence, roadways operating at LOS 'D" or better will not be
allowed to deteriorate below LOS 'D' and long range improvements are
planned. The objective would be to achieve LOS "D' with the adopted
improvement. In the case where the existing LOS is below "D" and
improvements are not planned, the objective is to prevent the LOS from
deteriorating too far beyond the existing levels. Building permits in areas
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where the existing levels of service are below 'Ds will continue to be I

until projected trafme voluames reach a maximume of 10 percent belowth
existing levels.

The Dade County adopted LOS standard is subdivided in two time peros
through 19M4 and beginning froam 199S. The standards are also senaltvet
geographic areas. The intent of the geographic stratilicallon is to proot
ill1 development and discomrage urban sprawl The comprehensive pa
delined three baki geographic areas as follows:

*The area outside the urban development boundary (western Dade Cout)

The uban inll area (east the Paletto Epress iiway), i

*The area between the urban development boundary and the urban ifl
area.

The short term LOS standard (through 1994) establishes relatively igh lvl
at service outside the urban development boundary level (LOS 'C or'D
depending on the type of roadway) IOS ', however, is allowed insi

urban development boundary. Additionally, traffc volumes on rways
presently operating below LOS 'F could continue to increase up to to pecn
of exsting levels in the area between the urban development boundary n
the urban Will area. A 15 percent inerease in traffe is permitted on roadwy
within the urban infif area. LOS 'E and up ton2Dpercent or certain roaway
helow LOS V are allowed in Special Transportation Areas.

The Dade County long term LOS standard (beginning from 1995) is basedth
on geographic location and Irvel of mass transit service. In essence, hg
traffic levels of service are required In the less developed areas with no 1rni
service while low traffic levels of service (as low as 150 percent of the roada
capacity - LOS 'E') is allowed in the more dense areas with significant trni
service (including Metrorail, Metromover, Commuter Rail or Express Bus

The adopted levels of service in the Dade municipalities are, for the most at
LOS 'D'. This standard is compatible with or higher than the LOS standad
in the state, regional and county comprehensive plans. The details
municipal levels of service standards vary widely. Many of them d

recognize the lower levels of service standards allowed in other plans une
certain conditions. From that standpoint, there are certain discrepans
which make comprehensive planning somewhat difficult For instanci
certain cases, acceptable levels of service can be found on one side ofth
jurisdictional line for a roadway with a certain traffic volume andcrw
section. Under the same conditions, on the other side of the jurisdictionallie
the resulting LOS may be deemed unacceptable.

12B
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b. Concurrency management

Both Broward and Dade counties have adopted and currently implement a

concurrency management program. Municipalities, for the most part, lag
behind the counties in the implementation of these programs. The lag is more
noticeable in Dade County where, in many cases, platting and building

permits are approved at the municipal level. In Broward, platting is a county
function, therefore, concurrency management is more centralized and easier to

effect.

The Broward County Concurrency Management Program is based on the

TRIPS model. The county, through the use of the model, keeps track of all

approved development and associated traffic. The model is used as a tool to

accumulate traffic volumes, therefore providing projections of existing plus

approved developments on all principal county roads. Traffic projections,
coupled with roadway capacity estimates, establish existing and anticipated

levels of service on these roadways.

Broward County has published a map illustrating areas with anticipated
deficient roadway levels of service (compact deferral areas). Generally,
development is not allowed in compact deferral areas within one-half mile in

each direction from the end of a deficient roadway segment as well as one mile

in each direction parallel to each deficient roadway link. the program,

however, allows for development applicants in those areas to submit an Action

Plan designed to mitigate the impact of a proposed development. Action Plans

showing complete mitigation of project impacts may be determined to fulfill

the concurrency requirement and are used as a basis for issuance of

development permits.

Dade County is in the process of establishing a Concurrency Management

Information Center. In the meantime, concurrency requirements are being

reviewed by the appropriate county departments. Traffic concurrency is the

responsibility of the Public Works Department.

Concurrency determinations are performed prior to issuance of any

development approval. The determination takes into consideration

programmed and planned improvements. The future roadway improvements

may be recognized in the concurrency determination depending on the type of
development permit and geographic location. For example, rezoning

applications will recognize roadway improvements in the long range plan (as

late as the year 2010), on the other hand, programmed improvements in areas

outside the urban development area must be present concurrently with or

before the proposed development

Dade County has an extensive database of existing traffic counts. Previously

approved developments are taken into consideration. Traffic volumes

generated by a new project are estimated and added to the roadway network

as appropriate. Levels of service with the approved and the proposed
development is calculated. Development approvals are issued if the projected

LOS is consistent with the comprehensive plan.
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authority to approve or disapprove a project in th adjoining judediction.

8& Findings and Recom*e*daton*
1) F iA n MHighway Ram ming Caordination

within the study area.
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2) Finding: Mass Transit Integ mtlo

* Within the study area, there are no connections between the two mass
transit systems due to different land use and associated transportation
policies of the two counties.

* utside the study area, the Broward and Dade mass transit systems have

Recommendations

a) As land use changes within and outside the study area are proposed,
coordination between Broward and Dade Counties is needed to address
greater connectivity issue between their respective mass transit systems.

b) In order to more fully evaluate the need for greater system connectivity,
the South Florida Regional Planning Council, in conjunction with the
appropriate agencies, should initiate an inter-county transit study.

3) Findings: Proposed Airport Facilities

* The proposed northwest Dade air carrier airport and the south Broward
general aviation airport would share common airspace, which will impact
the operations and design of the proposed airports.

* NEPA (National Environmental Policy Act) process will require the

planning of the proposed airports to be multi-jurisdictional.

* The proposed northwest Dade air carrier airport is in close proximity to the
Broward/Dade county line.

Recommendation

All stages of the planning of the proposed airport facilities, including before
entering the NEPA process, shall be multi-jurisdictional.

4) Finding: Air Quality

Counties.



Southwest Broward/Northwest Dade
Subtegional Study - Phase 2
FINAL DRAFT
July 2, 1990

* State growth management law allows each county to adopt

system are diffeat between Bward and Dade Couns T

liammmendations

L Infrastructure Avaiability

each treatment facility.
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SOUTHWEST BROWARD/NORTHWEST DADE SUBREGIONAL STUDY
POTABLE WATER TREATMENT FACILITIES SERVING THE STUDY AREA - 1990

SFWMD FDER Current Projected Planned
Current Design Maximum Available Maximum Capacity

Allocation Capacity Demand Capacity Demand Expansion

Counyntity (MQD) (MGD) (Mpj (M)D) (MD) MG

Dade County:
WASAD 165.5 225.0 178.0 47.0 263.0 20.0

Broward County:
Cooper City 3.3 4.9 2.8 2.1 7.5
Pembroke Pines 5.9 12.0 8.2 3.8

Miramar 3.4 6.0 3.8 2.2 12.8

Sunrise 13.6 21.5 14.1 7.4 3.0

S. Broward Utility 0.7 20 0.9 1.1 0.2

Femcrest Utilities 0.9 1.2 1.1 0.1
Davie 3.1 7.4 4.1 3.3

TOTAL 196.4 280.0 213.0 67.0 283.3 23.2

SOURCES: FDER, Drinking Water Program - System Inventory Information (April 5, 1990)
SFWMD, Public Water Supply Database (April 10,1990).

TABLE 20

SOUTHWEST BROWARD/NORTHWEST DADE SUBREGIONAL STUDY

WASTEWATER TREATMENT FACILITIES SERVING THE STUDY AREA - 1990

Planned

Rated Current Available Capacity
Capacity Demand Capacity Expansion

County/Entity MGD) (M (MGD)) (MGD)

Dade County:
North District 90.0 78.3 11.7 40.0

Central District 133.0 127.2 5.8 0.0

Cooper City 3.5 2.0 1.4 6.5

Cenvill 1.3 0.9 0.4 7.5

Hollywood 38.0 34.7 3.3 46.0
Sunrise 6.0 5.8 0.3 11.0
S. Broward Utility 0.5 0.3 0.2 1.0

Ferncrest Utilities 0.5 0.6 -0.1

Davie 3.0 1.6 1.4

TOTAL 275.8 251.4 24.3 112.0

SOURCES: Local Government Comprehensive Plans (1989) and direct collection.
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The following definitions are used in the tables:

SFWMD Cunent Allocalleo

The amtount allocated in the consumptive use permlt lamued b h ot
Florida Water Management District These perais ase valid frayhr
from two to ten years.

FoEn oDesgnCapay
The madimum amount of water that a system Is permitted by FERtprdc
(as measured by a finished water flow metr) on any given dayrgrdeso
how often that peak occurs in a given year. The permitted capacseqult
or less than the rated capacity.

Current Manimum DemgandThe madmum volume of treated potable water actually w
distributdon on any given day.

Available Capacity
FDER design capacity minus current maximum demand. Teistneo
storage capacity for treated potable water may increase the maxmmaon
of water actually available for distribution.

Projected Maximum Demand
The volume of water projected to be needed by the populatio xetdt
reside within the plant's service area, based on a 2010 planning hizn

Planned Caparitly Frpansion

The amount of capacity which is currently planned to be added otesse
within the planning horizon.

A total of 19 potable water treatment plants provide service tothsudar,
two for all of Dade County, under the responsibilty of WASAD n 1 o
varying local governments and private entities in Broward Couny f hs
17, thre do not currently treat water (they are used as repump stain)

Although these plants have a total design capacity of 280 MD(ilo
gallons a day), they are currently permitted to withdraw only 1% C b h
SFWMD. Actual use averages between 160 and 180 MGD. ti ot
repeating, however, that a significant part of this capacity servspulto
outside of the study area. This is notably the case In Dade Counywer h
population in the study ares is a small portion at the total poFuainsre
by the Hialeah-Preston plant

Planned expansions will provide an additional 23 MGD over h lann
horizon, according to the local comprehensive plans and data cletdfo
the facility operators

b. Wastewater

The FDER issues permits for wastewater treatment plants.Tefoown
definitions are used in the tables:
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Rated Treatment Capacity
The system is assigned a rated capacity based on its most limiting component.
Each treatment and disposal unit within a treatment facility is given a rated
capacity based on its ability to process hydraulic and organic loadings. This is
equal to the capacity permitted by FDER.

Current Demand
The volume of wastewater actually taken in for treatment, expressed as a peak
day demand.

Available Capacity
Permitted treatment capacity minus current demand, expressed in peak day
terms.

Projected Maximum Demand
The volume of wastewater treatment capacity projected to be needed by the
population expected to reside within the plant's service area, based on a 2010
planning horizon.

Planned Capacity Expansion
The amount of capacity which is currently planned to be added to the system
within the planning horizon.

The overall capacity of the facilities which service the study area is estimated
to be 275 MGD, of which 80 percent is located in Dade County. Once again,
the population in the study area represents only a small portion of the total
demand served by those facilities. Current demand is estimated to be 251
MGD. Planned capacity expansion will provide an additional 112 MCD
within the planning horizon.

c. Solid waste

The FDER regulates the disposal of solid waste in Florida.

Dade County has three primary solid waste disposal sites operated by Metro-
Dade Solid Waste Management and one private facility. The North Dade

Landfill is closest in proximity to the Dade portion of the study area, located
near the Dade-Broward line, south of the HEFT. It has a capacity of 11,500
tons per week and an expected life of eight years. The South Dade Waste
Disposal Facility has a capacity of 25,000 tons per week and an expected
remaining life of 15 years. The county resource recovery facility, located
adjacent to the county's 58th Street landfill, is designed to process
approximately 17,692 tons per week into electrical energy. These figures are
based on 1988-1989 data and assume disposal alternatives, such as recycling
and composting programs. If these programs perform marginally or not at all,
landfill capacity will be reduced at a faster rate. The private facility was
scheduled to dose in 1992 however, the contract agreement with the county
has been extended until the landfill has received sufficient quantities of solid
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IlIt ~Broward County asandy operates two majo sad waste f

Cont gency Landfill (BCIL). The latter faclty is located n a

the study area Dade County has a county-wide plan for solid wae
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that service the study area is also available for areas outside the study area, it is
not possible to compare projected growth within the study area with the
existing plant capacity and planned expansions. In the case of potable water,
this evaluation is complicated by the need to analyze both consumptive use
capacity and water treatment capacity.

There is a general consensus that physical plant capacity can be expanded to
meet the needs of future development in the study area provided that the
necessary natural resources are available and capital facilities funding is
guaranteed; however, available financing is often a primary factor in landfill
expansion. The costs and fiscal resources associated with the acquisition of
land, design and construction mustbe carefully evaluated.

2. Potable Water

a. Water supply

As discussed in the water resources section, the sole source of potable water in
South Florida is the Biscayne Aquifer. In its naturally occurring state, water
from the Biscayne Aquifer is generally hard and often contains high
concentrations of iron, which are primarily attributed to the large natural
organic content of the aquifer. This large natural organic content has
contributed to the formation of trihalomethanes during the chlorination of

public water supplies. Locally, portions of the Biscayne Aquifer have been
contaminated by industrial discharges, landfill leachate and fuel spills. East of

the study area, wellfields have also become contaminated from nearby saline
water (salt water intrusion).

Within the study area, no public water supplies currently draw raw water from

the Floridan Aquifer system. In this area the aquifer is confined and artesian.
Several adjacent supplies have constructed test wells to investigate the

feasibility of this source. The overall water quality from this formation is lesser

than from the Biscayne, but it is less vulnerable to contamination because of its

overlying, confining formation.

b. Potable water treatment

There are two objectives of water treatment as discussed herein: to make it

safe for human consumption and to make it appealing to the consumer, both of

which must be provided for reasonable cost. The type of treatment depends
on the quality of the source and the quality desired in the finished product.

Private Wells

Because of the low population density within the area, many of the residents

in the study area are not served by public water supplies, but have individual
wells. Treatment provided for private well supplies runs the spectrum. Many
private wells use the water just as it is taken from the ground, while others

may provide some treatment Treatment may include aeration (for removal of

taste and odor), package softeners, disinfection and cartridge filters.
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Treatment Methods

Ground water suppies are highly ineralied his locale this
synonyamons with hard water and the type ot hardness is defnda
bicarbonate hardness Hardness causes soaps and detergents topefr
poodly, reduces fabric life with repeated washlag and causes scaling prblm
on pipes, water heaters and coking utensas.

The present treatment process incorporaes the following unit processes

* Chemical addition
* Softening
* Filtration
* Dislnfection

All public water supplies in the study area employ the liame softening
to remove hardness Chemicals are added to the raw water as it anes h
plant At this point, lime, the principal agent need in softening, is addedAl
an aoddant or activated carbon may to added to comabat taste andoo
problems A polymer asy also be added to enhance coagulationith
.oftening procem.

In this process chemicals (primarily ime) are added and mshed withthra
water. The chemically rich raw water is fed to a solids contact unit. Thr r
several solids contact units in the area. These units are fundamentallsila
in design in that they combine solids contact mixing, flocculation, solid-ae
separation and continuous removal of sludge in a single package typbai
In these units water enters at the bottom of the units, flows up thrugl
suspended sludge blanket and the softened water is withdrawnh.

Filtration follows settening to remove colloidal matter from the
water. Disinection Is a unit process used to render pathogenic and nei
organisms harmless. Chlorine is the disinfectant of choice. State reato

requires that a residual be maintained in the distribution system.Sera
utilities now add ammonia to allow the chlorine residual to last longeri h
distnibution systen.

The present softening process used produces large amounts of sludge, op
substance which Is extremely difficult to dispose of properly. Presentlms
utilities are lagooning or land spreading the sludge.

c. Regulations

An increased awareness and public concern about the quality of the waerw
rih *asma ruh ahmut twharjrnor piece f lfrintation in the at w

decades- the Safe Drinking Water Act (SDWA) of 1974 and the moa ecn
1986 Amendments. The new rules from this legislation will have prfon
impacts on the future treatment of public drinking water supplies.
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d. Emerging treatment processes

With the adven of the new regulations several new treatment processes and
ancillary unit process may emerge. They are:

* Membrane Softening
* Reverse Osmosis
* Aeration
* Absorption
* Ozonation

Membrane softening is a recent modification of the reverse osmosis process
used for saline and brackish water desalination. In the membrane softening
process, semi-permeable membranes have been specifically formulated to
retain calcium, magnesium and other multi-valent ions that comprise water

hardness, while allowing suitable water flux at relatively low pressures (90-150

psi). The membranes filter out humic and fulvc acids and other long chained
organic molecules, including trihalomethanes, that are by-products of
disinfection. Complete retention of bacteria, viruses and protozoans in

conjunction with the nearly complete removal of color allows the use of free

chlorine at relatively low doses to satisfy disinfection requirements.

Basically, membranes have been used for softening, desalination and, more
recently, removal of volatile organic compounds (VOCs), manmade pollutants.
The composition of the membrane and the pressure applied to the feed water

distinguish the differentprocesses.

Aeration is used as a water treatment method for oxidizing iron and

manganese, by adding oxygen to the water, a process referred to as a gas
absorption. Conversely, aeration also has been used to release or strip
sparingly soluble gases, such as hydrogen sulfide and carbon dioxide, from the

water, a process which is referred to as air stripping. The fact that the most

frequently occurring organic compounds in ground water are very slightly
soluble in water, and thus are volatile, causes aeration to be a feasible

Adsorption, a technique for removing organic chemical contaminants from
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Ozonation is a process using azone (strong adidant) that has be eadda
the disinfectant of the future because it does not generatelogntdb

products often ssoaciated with the use of chlorine. Howeverarsdulcno
be maintained in the distrllmalon syatem. It now al
(uecondary) disinfeelants will also be required.

3. Wastewater Management

The provision of wastewater treatment and disposal hascing beenrcgieasn
important factor in influencing urban growth patterns. Withtoa'inesd
awareness of environmental quality it has become a major intmeto oa

high density use of on-site disposal systerns, increasing land costs n h edt

protect surface and groundwater quality have been recognizedImaycsth

presence or absence of wastewater systems has meant the finnt lsceso
failure of land development activities.

Planning for wastewater management involves three design paramees

* the ultimate extent of the service area,

* the ultimate service aura population, and

* the projected capital service level requirements

Therefore, it requires decision making by both planners anddeinngers
Choice at techniques to be utilized for wastewater treatment lies in the

identification of local conditions within an area to the point
investmaents can be considered. Trade-ofs can be made betweeo ihfis at
with low operating and maintenance costs and low first costs witaretveyhg

from individual septic tanks and drain fields to large mogonasytswhc

to develop a regional system versus local facilities will dependontesvgsi

* ii

capital (i e., size of the facility) and the cost of operakm (&ie, transporowast

over greater distances) with septic systems being the most cost offcie

a. Septic system

The Flmria n sD...lnt rf Hlth and Rehabiitatirm Servi<0 )e a

septic tanks and drain field 'installation for system up to 5)0 aln e a
(gpd) for domestic sewage and 300 gpd for food serv icets Th
rules which regulate sepic tankst are In Chapter 1006, F.AG onyhat
departments or health uitse lanueidlual permitsfoseb nk
Additionally, In Dade County DERM regulates Datll wa
including setc tank/drai nfied systems. Severe restricticefrteou ~Oo
septic taks arm established by section 24-12.1 of the M
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County Code for the Northwest Wellfield Protection Area, which occupies
most of the Dade County portion of the study area. In Broward the EQCB has
regulatory responsibility.

Septic tanks are generally used to serve single housing units, although
relatively large scale systems have been created. The system consists of the
septic tank and the drain field. The tank receives wastewater and provides a
period of settling, during which time a significant portion of the suspended
solids settle out The remaining liquids are discharged through underground
perforated drainage pipes into the drain field and allowed to percolate into the
soil. Micro-organisms and filtration processes remove the solids from the
liquids. Septic tanks generally require removal of the settled solids (septage)
every two to three years.

A detailed discussion of septic tanks is included in the water resources section
of this report.

b. Package treatment plants

Package plants are essentially small treatment systems which have a collection
network, treatment plant and disposal system. They can be designed to
provide any level of treatment, dependent upon state and local regulations.
Capacities can range up to one million gallons per day. They generally serve
isolated developments and are usually partially or completely pre-assembled
by the manufacturer prior to shipment Effluent disposal is generally in the
form of drain fields, percolation ponds or spray irrigation. Most of the
package plants in existence today are privately owned and operated. The
average small package plant has an operator on-site for only one-half hour per
day, five days per week and a weekend visit. There are no package treatment

plants in the study area at this time.

Package plants and regional systems are governed by the Federal Water
Pollution Control Act (PL 92-500), as well as local regulations. The goal of this
act is the restoration and maintenance of the chemical, physical and biological
integrity of the nation's waters. The Environmental Protection Agency is
responsible for implementing the act. The Florida Department of Regulation
(FDER) is responsible for ensuring that the state implements the federal
legislation. FDER regulates wastewater facilities under Chapter 17-600, FAC.
These rules apply to facilities which treat flows exceeding 5,000 gallons per day
for domestic establishments, 3,000 gallons per day for food service
establishments, and where sewage contains industrial, toxic or hazardous
chemical wastes.

Dade County DERM enforces these requirements on behalf of FDER through
an interagency agreement for all package plants in Dade County. Package
treatment plants cannot be administratively approved in Dade County. They
can only be approved through a variance granted by the Environmental
Quality Control Board (EQCB), in a process which requires a public hearing.
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C. Regionallfacilities

Regional facilmtes ar largescale sanitary swagsytm whcgeray
provkle service to densely papulated areas. Thesefdin saecmrsdo
three components which perform the basic Iunctin fcletin$ramn
and disposal of doestdc sewage and industriW wate

A collection system is comeposed at a network ofavtserpisan
Prme sewer amains which collect sewage frmhe viulsure n
convey it to a central location for treatment. In Sot lrd,8hs ytm
annerally contan aif stains which r.i.e te swg lw o ge
elevadeons ift sations discharge into force msea thrlfstioohe
gravity sewer systems or inteai trealtment plant.

The treatment plant functions to remove solid and rai aerasfo h
sewage. Primary treatment refers to the removal ofbten3 ecnao3
percent of the organic materials and up to 50 percetofhesidwicanb
accomplished with screens and settling tanks. Secodr ramn eest
the removal of between 80 and 90 percent of ttlogncmtra n
suspended solids. This level of treatment general eursmlilttp
involving at least one biological process and one on oepoese o eoa
of Suspended solids. Tertiary or advanced treatmetpoieapoesst
remove synthetic organic compounds and inorgantcceias

Treated water produced by the wastewater treatetstmiskona
effluent and is disposed of through ocean outfalls o epijcinwlsit
the boulder zone. Benefi ciaruse of wastewater ay epritdsbet
state and local regulations and requirements. it shoudb ae htefun
reuse is not permitted within the Northwest WelliedPoctnAraueo
water quality considerations. Effluent is not discagdit h viw
canals. The effluent is generally disinfected by choiainTesldby
product or residual is known as sludge. Sludge isusaysbjcetooer
more additional processes to remove pathogens r izead ewtr
Common disposal meth~ods include bturia in soi ataadilln
application as a soil conditioner for agricultural purpsso nieain

d An Evaluation of wastewater treatment systems

Secltic Systm

Septic systems are the least expensve method of tretetbthypovd
the least amount of treatment Problem arise geneal u oproial
high water tables, poor drainage, lack of space mrprhtialn
hydraulic overloading from washing machines andlako inerc.As,
the use of non-blodegradable product and dchictesry atei
may result In sepdic system failures.

There are no federal, state or local rules to requirethpre mienceo
these systems or disinfection of the effluent In at18 .. Gooia evc
study, effluent in sand substrate was detected moo hn2 ee eo h
septic tank outlet, but diluted to near backgroun ihn5 etdw
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gradient from the tank, while effluent in a limestone substrate was detected to
depths greater than 25 feet and was diluted, but still detectable at distances 40
feet down gradient from the tank

Much of Florida's soil is unsuitable for septic tanks. However, in some areas it
is thought that septic systems may provide significant amounts of
groundwater recharge. A 1985 report by the University of Florida's Institute of
Food and Agrcultura Sciences stated that 1.3 million families (27 percent of
the existing housingunits) in Florida were served by on-site sewage disposal
ystms, while introducing an estimated 170 million gallons of effluent per day

into the subsurface environment

Package Treatment Plants

Package treatment plants are a step up from septic tanks, in that they provide
tertiary treatment for the wastewater, which lessens the chance of
groundwater contamination. Initial cost and management of the plant is
relatively low compared with the cost and management of regional facilities.
Because they are generally utilized to serve isolated communities, it provides
for the decentralization of large amounts of effluent, which in turn, provides
for more wide-spread opportunities for the use of reclaimed water. Problems
occur within package plants generally as a result of poor maintenance practices
and failure of percolation ponds due to poor soils and high water tables.
Private ownership of most of these plants has contributed to many of these
maintenance problems. Several counties now are taking a stand to either
purchase these facilities, or phase them out by requiring hook-up to existing
regional systems.

Regional systems are a necessity for densely populated areas. Because they are
capable of treating large quantities of sewage, there is less chance of ground
and surface water contamination in the areas they serve. Initial cost and
management of these systems is high. Problems geeraly arise at regional

introduction of toxic substances from outside sources (i.e., illegal dumping or
stormwater runoff).
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disposal may crate pmoblems due to the presence of bacteria and iuea
rsuet of inadequate treatment, and from the aumulation of havymtlsn
high levels at nutrients.

Low presrenewer systems have lower constrmein cows per ine otta
regonal gravity system Problms arsee with the servicabiuaty o h nst
components, electrial faoures (power onutages and groundwatersepgan

!,, ii Jiiiil

the accumulation of hazardous and potentialy smanly gaeudr.h
presserizain unit watwenl cover. SrEP systems do have additoa trg
capacity in the pump wetwe8 which is useful durlag prleal pwe
outages The operation and maintenance at the presure sewesysesms
be the aspnbility of a central management enty. Homen
relied upon to take a reaponslble role in the management of teesses
Periodic inspections must be made of tie pessurization unit, prsue ee
vatve and the septic tank residal accumulation. Spectiaie. riigi
required for overall maintenance and operation of these systeem

Today, mst aty agencies encourage the r*ginaiao

treatiment systems because they provide the best known effiun nsug
management techniques, whkh, in turn, provide for better prot
drinking water sources. In addition, they provide a more reliabesucfo
the production of reclaimed water, which will be very important i u fot
to conserve water in South Florida.

e. Wastewater effluent reuse

The challenges South Florida faces with the diminishing suppl; fqult
groundwater and the ever-inceasing demands of a growing poplto r
well documented. One water conservation and management mell
play an ever-incrasing role in Florida's future is the reuse ofwseae
effluent for non-potable purposes As a typical community uses50preto
its potable water supply for irrigation purposes, the potentialbefisoa
reuse program are significant (Wastewater effluent reuseiscmol
rferred to as ruse, reclaimed, recycled, or gray water).

Florida, through its State Water Policy, Chapter 17AO0, F.C isvy
supportive of wastewater reuse, referring to it as a beneficial replcmn o
the use of higher quality water Under this policy, the state anthwae
management districts are required to 'promote water conservatio n es
as an integral part of water management programhs, rules andpansn
encourage the use of water of the lowest acceptable quality for h ups
intended.'

Federal, state and local regulatory agencies have stringent treatmen tnad
on wastewater faciities which govern the quality of the effluentr
discharge to surface waters, deep wells or the ocean. Wit
treatment effluent previously disposed can be reused for irrigatioanote
uses which do not require potable water, such as coolin3 for indutilpas
and flushing of toilets. For a typical secondary wastewater treamnplt
the additional treatment required for reuse includes filtration andhg-ee
disinfection typically utilizing chlorine.
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The FDER, through Rule 17-610, F.A.C., regulates the reuse of wastewater
effluent for irrigation purposes where there may be public access such as golf
coursesparksandresidential properties. Efflent rus must contain less than

five milligrams per liter of total suspended solids prior to high-level
disinfection. High-level disinfection must accomplish at least 75 percent of all
fecal coliform observations made on daily basis during a month to be below
detectable limits. N saple shall exceed 25 fecal coliorm per 100 milliliters.
Effluent reuse which meets these standards is considered extremely safe, as
there have been no documented health prblems in Florida.

Reuse Programs in the State

Nearly 20 million gallons per day (MGD) of reclaimed water was used for
irrigation purposes by over 5,000 customers in St Petersburg in 1987. By the
year 2000, it is estimated the St. Petersburg reclaimed water system will have
the potential to serve approximately 17,000 customers and irrigate almost 9,000
acres.

The City of Naples is currently using six MGD of reclaimed water for irrigation
at local golf courses. The city is currently negotiating with other golf courses
to expand the program.

In the Loxahatchee River Environmental Control District (ENCON), a
reclaimed water system has been developed to help recharge groundwater.
The system currently reclaims 4.3 M D by irrigaion of eight golf courses and
has contracts for 6.2 MGD with a waiting list for this resource.

The City of Altamonte Springs is currently developing a reclaimed water

program which involves the installation of an extensive reclaimed water
distribution system. By means of this system, reused water will be delivered
throughout the city for irrigation of residential, public and commercial

properties, citrus groves, farm trees, crops, golf courses and other recreational
facilities. It is ultimately the intent of the city to install dual water systems in
homes, commercial buildings and factories, where, in addition to irrigation,
the reclaimed water will be used for toilets, fire protection sprinkler systems,
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The Miami-Dade Water and Sewer Authority Depatet(AA)i
planning to install a one MGD sense syatems at thir Noa( ititWseae
Treatment Plant Florida International University is qcotoue7,0
gallons per day for irgtion It is estimated that ASDcretyeus
approdimately nine MGD at its three regional treatmetpasfoirgto,
maintenance and other non-potable uses. Howeerueosfleti
prohibited in Dade County wlith the Northwest WdfdPrtconAe
due to water quality considerallons.

Economic Considerations for Westewatertese

It is signilicantly fess auponsive to withdraw water rmlclsraeo
underground suppiles than from a wastewate rseuse Wr .Hwvr h
incentive for developing and implementing wasteaeh eseporm
involves more than economic considerallons.

A local example is the situation faced by the CGyo opn ec
Continued irrigation of golf courses by pumpiggonwtra
approximately five cents per thousand gallons wasderytemtco-
effective option. However, this practice was not vialebcueosattr
intrusion which led the SFWMD to refuse to renew tir aeosmtv
use permit In other words, the city was forced into ansfletres rga
because suitable water for irrigation was unavailable

Similar situations have already been addressed by St PtrbrNpe n
Altamonte Springs, and certainly more will be faced witthscaen.

It is clear that further utilization and expansion of waseae ffun es
program will be a vital component of the state's efict o aaeit ae
resources Public and private interests must give due osdrto oms
programs to protect our most valuable resource.

4. Water and sewer permitting

The development of any site requires the basic essentialsowaesrvcan
sewage'dsosl A report of the water and sewer requirems frtesuyae
would not be complete without a summary of the adtn rcdrsta
developers must follow to provide utility services 11hes aresvrlgvrmna
processes and requirements which must be met They incueagvrmna
approval process for the design drawings, a constructionpemtigrosa
construction observation process and in some instances a dvlpr gemn
There are several differences in the approval processes betwee rwr n ae

The typical development process begins with the developer ntaigapa rst
plan approval process through the local government Whenast lnhsbe
approved, the developer will hir a consulting engineetoppaedsg
drawings. The design drawings will include plans and detail o h itlaino
water and sewer utilities.
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The engineer will submit the design drawings, along with license applications, for
approval to the local government, the utility company that will provide the service,
and finally the county approval agency. At each submittal, the agency must
approve the design drawing and sign the license applications. Each municipality
and utility has its own design standards that it will enforce. The Broward County
Public Health Unit (BCPHU) approves the design drawings for the water system
and the Broward County EQCB approves the design drawings for the sewer
system. Each county agency requires a different application.

Once the design drawings have been reviewed and approved by the county
agencies, they are given to a contractor. The contractor will then obtain a
construction permit from the local government The construction will be
supervised by the engineer, the local government and the utility company. When
the construction is completed in accordance with the design drawings the engineer
will forward a certification letter to each county agency along with certification
documents for final approval. The county agency or the appropriate city agency
will then issue an operating permit to the owner.

The approval process is quite involved and can even become complicated when the
utility company is not in the same city as the project

Dade County

Metropolitan Dade County Code establishes the following criteria for the
installation of potable water and wastewater facilities:

S Residential Development

From low density (up to 6 dwelling units per gross acre) to high density (up to
125 dwelling units per gross acre) shall only be permitted with public water
and public sanitary sewers Estates density (up to 2.9 units per gross acre) shall
be permitted with public water and septic tanks. Development at densities of
more than 25,000 square feet gross per dwelling unit could be permitted with
on-site drinking water supply wells and septic tank/drainfield, provided that
connection to public facilities is not feasible.

* Commercial Development

Neighborhood business and semi-professional offices that do not generate
liquid waste other than domestic sewage could be permitted on public water
and septic tanks provided that connection to public facilities is not feasible.
Any other commercial development should only be permitted with public
water and public sanitary sewers. An operating permit program should be
implemented in order to monitor the nature of the businesses.

* Industrial Development

Industrial development can only be permitted on public water and public
sanitary sewers.
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Tie approval process in Dade sequires the ownar toelaiiataidevlprgemn
with the utility agency in charge at water delivery and astwtrcleto
systems. Within the study area, these agencies ladte lAAkM dteutlte
departments of the cities of ialeah and Hialeah Garlens and th onoIely

Drawings of the proposed system are then prepared by a StateofFriaRgsed
Professional Englaser. A mainlamm of five sets of appikaiomarm stcotrta
drinking water system and thuee sets for a wastewater ctiectonadtamisn
system must also accompany the desilp drawings. Theseaefrwreno
appreal to the appropriate uibiy agency before submiltal toteDR.aR
issues the state general permit for sewer eatensions and apoe h ae
earensions as the conry environmental regulatory agency. Tesbitl o ae
is then routed to the Heabth Department for furter reviewanapralbth
State.

The approved drawings are held at DERM where the contatrwl e i
construction permit The construedion will be ahserved by teegnewt
monitortng by utility agency staff and oversight by DERM necntrcini
complete the Certification of Completion of Construction isfowretoDR
through the appropriate utility agency for approval and operalin

5. Findings and Recommendations

1) finding Infmrarcture Capacity

* Infrastructure for potable water, wastewater and sldwsei o
anticipated to be a limiting factor for future developmetwthnteltd
area, given the ability to expand plant capaciL ad adfst
accommodate growth, provided that natural resours aeaalaln
facility construction schedules are met

Recommendation

All planning for future development should be consistentwihteailbiy
of natural resources and the facilty construction schedusfrtoepbi
services and facilities serving the study area

2) FiDpng- Stanidardisation of Capacity Data

* Utilizing data from permit applications and monthly prtn eot

) provided by facility operators, both the SWMD and

databases on the potable water system within the stuyae.Teeae
however, inconsistencies in the data which make it diffiutt opr h
permitted consumptive use capacity with the permittedesgcactyo
potable water treatment plants and their actual prodcino oal
water.

* There is a general need to improve the conalstencyadrlbityo
information pertaining to the exiting deslgn and pemtdcaciyo
potable water and wastewater treatment facilities servnpoinsfth
study area in Broward County.
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b) Recommendationsto oe potable water and

a) The SFWMD and the FDER study amorea osely coordinate the
permitting of consumoperative use capacity and the permittedg agencis, localpacity

of potable water treatment plants and work with then Broward Countyie

Public Healt Department and plthe Dade County DERM to maicuentain antomer
accurate and up-to-date database regarding the actual wpacity hdrawald

planned expansns.

3) :production and useion of potable watment Facilitiesr.

b) Standardized informa Ction pertaining the studyhose potable water and
wastewater facilities servicing the study area should be generated

* I Dade Couty, te is responsible for the ouction of potable

wthrough a cooperative effort involving all permittingudy area. e gencis, locaties

governments and facility operators wid the Town of Medl operate waCountes.

The information and wenerated should include each facillitys design anf he

permitted capacity, existing and teaplannets serivice area, current custmudyer
area, committed capacity, projected future needs, excess capacity and

stplanned expansions.

3) Findin s: Regionalization of Treatment Facilities

wastewater treatment plants are owned and operated by various public and

private interests. e t

SIn Dade County, the WASAD is responsible for the production of potable

water and the provision of wastewater service in the study area. The cities

of Hialeah and Hialeah Gardens and the Town of Medley operate water
distribution and wastewater collection systems in a small portion of the

a Some potable water and wastewater treatment plants serving the study
area cannot be renovated and brought up to current minimum federal and
state standards.
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b) Promote the regionalluatlan at polable wate and wastewsaler treatment
raiteas, whne esulshing the angerum goes of having asl plas and
the correaponding distribmton and collectian sy steam operated by load
governument entdtes rather tam developerseorhomseowner assoatiens.

4) aRelame Water

* Within and outslde the study area in both Brow ar l and Dade Candet, a
substantial loss of fresk water and dbalnished aqulfer recharge potential
accurs as the rsent of wastewater disposal methods including ocean anitall
and deep inactlan well disposat

anennasons

a) In order to cose lmdted ededing ptbewater supplies, local
government entes withn Brmward and Dadeconiessh d .oI
Oh a non of ,,eclaimed wate, rapid rate ,a aian areasandaqulfer
recharge areas.

b) The envireamental and economic ication of water reuse should be
carefully evaluated prior to large scale promotlan.

c) Broward County EQCB and Dade County DENi should establih
unifoum effluent quality standards to be adopted by their rsepective
counties,

d) All future wastewater treatment facilities serving theastedy area should be
desilned to utilize recimed water.

e) Golf comrses, parks and dealear open space areas abould use reclaimed
water and spray irrigation whenever feasible.

5) Finding Hazardoes Waste Generators

* Hazardous wastes introduced into the study area's wastewater treatment
system constitute a threat to the water quality and potable water supplies
of both Broward and Dade Counties.

Recommendations

a) Local governments should discourage the location of hazardous waste
generators within the study are. However, all existing and future
hazardous waste generators located within the study ame should be
required to provide for the disposal of hazardous wastes through a
licensed contractor and connect to a centralised sanitary sewer system
and pre-treat hazardous wastes oat prior to dispaeal through that
system.

b) An operating permit program to monitor Industrial activity should be
implemented by the regulatory agencies.
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6) Findings: Disposal of Hazardous Waste

* Broward and Dade Counties both report that the improper disposal of
hazardous waste continues to be a problem.

* The only permitted hazardous waste transfer station in southeastern
Florida is located in Pompano Beach.

* Broward and Dade Counties both have recently obtained Local Household

Hazardous Waste Collection Center grants from the FDER.

Recommendation

The Dade County DERM and the Broward County Office of Environmental
Services should both increase the availability of convenient and safe
hazardous waste disposal opportunities within the study area including the
establishment of special collection programs.

7) Finding: Solid Waste

* The Metropolitan Dade County Code restricts the location of landfills
within the Northwest Wellfield Protection Area, which includes most of
the study area within Dade County. However, landfills and related solid
waste facilities within the Broward County portion of the study area may
pose a threat to the water quality of wellfields, including the Northwest
Wellfield in Dade County.

Recommendation

Before siting any additional landfills within the study area, a thorough
evaluation of their potential impacts on water quality within the study area
should be conducted.

8) Finding: Recycling

* The State of Florida and South Florida Regional Planning Council goal of
reducing the solid waste stream by 30 percent over current levels will
require the widespread participation of all local government entities within
both Broward and Dade Counties in existing and new recycling programs.

Recommendation

Recycling should be required by all local government entities within both
Broward and Dade Counties, with public accessibility sufficiently convenient
to assure broad acceptance and compliance.

9) Finding. Illegal Dumping

* In Broward County the enforcement of illegal dumping is the responsibility
of each municipality while in Dade County it is a shared responsibility
between the county and each municipality.
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Recommendation

Broward County should consider a countywi

dumping, which could include a publii t
i 

ici
m a g  

g

countywide enforcement and strategically loctdtase ttoswt
convenient public accessibility.
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This study is the beginning of an on-going process. The report identifies several areas in
eed of further expansion and refinement of dat, infomation, and policy development. Itwill be through the cooperative efforts of a full range of interests, including federal, state,

regnal and local agencies, that this will occur most effectively.
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