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2.0EXISTING CONDITIONS

This section describes the existing physical, biological, and human environments 
of those areas to be affected by the alternatives under consideration.  The 
existing conditions are presented in either a regional or area specific context 
depending on the nature of the resource or the anticipated effect to that 
resource. 

2.1 PHYSICAL LANDSCAPE:  GEOLOGY, TOPOGRAPHY, AND SOILS 

The geology and soils of south Florida represent many opportunities, 
constraints, and impacts of regional water management.  High transmissivity of 
the Biscayne aquifer allows for rapid recharge of Lower East Coast (LEC) 
wellfields.   Seepage from Water Conservation Area (WCA) 3 to the east, which 
contributes to some recharge of the Biscayne aquifer, is detrimental to WCA 3 
hydroperiods.  Loss of peat soils in the Everglades is an ecosystem indicator of 
adverse change due to drainage activities.  Peat soils in drained areas have 
subsided as a result of oxidation.  Oxidation occurs due to prolonged marsh dry 
out.  The severe marsh dry outs can create conditions conducive to peat fires, 
affecting local topography (depressions caused by soil loss from peat fires) and 
hydroperiods.  Upon peat oxidation and fire, previously stored and unavailable 
phosphorous is released into the system contributing to an increase in 
phosphorus concentrations. 
 
South Florida contains three major carbonate aquifer systems: the surficial 
aquifer, the intermediate aquifer, and the Floridan aquifer.  The surficial aquifer 
system comprises rocks and sediments from land surface to the top of an 
intermediate confining unit.  The discontinuous and locally productive water-
bearing units of the surficial aquifer include the Biscayne aquifer, the 
undifferentiated surficial aquifer.  Practically all municipal and irrigation water 
is obtained from the surficial aquifer system.  The intermediate aquifer system 
consists of beds of sand, sandy limestone, limestone, and dolostone that dip and 
thicken to the south and southwest.  In much of south Florida, the intermediate 
aquifer represents a confining unit that separates the surficial aquifer system 
from the Floridan aquifer system.  The Floridan aquifer system is divided by a 
middle confining unit into the Upper and Lower Floridan aquifers.  In the LEC, 
from Jupiter to south Miami, the Upper Floridan aquifer is being considered for 
storage of potable water in an aquifer storage and recovery program.  In the 
Lower Floridan aquifer there are zones of cavernous limestones and dolostones 
with high transmissivities.  However, because these lower zones contain saline 
water, they are unsuitable for drinking water supply and are instead used 
primarily for injection of treated effluent wastewater. 
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2.2 CLIMATE 

Seasonal rainfall patterns in south Florida resemble wet and dry season 
patterns of the humid tropics more than winter and summer patterns of 
temperate latitudes.  Of the 54.9 inches of rain that south Florida receives 
annually on average, 70 percent falls during the wet season months of May 
through October.  During the wet season, thunderstorms that result from 
easterly tradewinds and land-sea convection patterns occur almost daily and 
follow a bimodal pattern with peaks during May-June and September-October.  
Tropical storms and hurricanes also provide major contributions to wet season 
rainfall with a high level of inter-annual variability and low level predictability.  
During the dry season, rainfall is governed by large-scale winter weather fronts 
that pass through the region approximately weekly.  High evapotranspiration 
rates in south Florida roughly equal annual precipitation.  Recorded annual 
rainfall in south Florida has varied from 37 to 106 inches, and inter-annual 
extremes in rainfall result in frequent years of flood and drought.  Multi-year 
high and low rainfall periods often alternate on a time scale of approximately 
decades. 

2.2.1 Sea Level Rise 

During the Restudy, modelers determined the sensitivity of the Central and 
Southern Florida (C&SF) Project to sea level rise by assuming a future without 
plan scenario of a 15-cm (0.5-ft) rise in sea level by 2050.  Sea level rise changes 
the boundary conditions of the South Florida Water Management Model 
(SFWMM), an engineering model utilized for the formulation and design of 
C&SF projects, in the LEC.  The SFWMM assumptions for the rise in sea level 
are as follows: 1) specific coastal canals were maintained higher; 2) flood damage 
reduction releases were delayed to allow a higher maintenance level, but the 
water level at which maximum releases were made was not altered; and 3) 
trigger levels for water supply cutbacks were also raised by 15 cm. 
 
Analysis of this scenario showed that sea level rise had the most impact on 
coastal canals and communities with loss of flood protection and increased 
saltwater intrusion being the primary impacts.  LEC water supply cutbacks are 
expected to increase significantly, as well as deliveries to LEC service areas.  
Additionally, coastal ecosystems and estuaries were adversely affected in the 
modeling scenario and would require additional deliveries of freshwater to 
maintain desirable salinity patterns and healthy ecosystems.  Performance 
measures for the interior of south Florida did not appear to be influenced by the 
sea level rise.  This was possibly due to higher ground elevations relative to the 
coast.  This study, titled “Estimated Impacts of Sea Level Rise on Florida’s 
Lower East Coast,” was conducted by SFWMD’s Hydrologic Systems Modeling 
Division (Appendix 2). 
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2.3 HYDROLOGY 

Existing hydrology of the BCWPA project area is mainly defined by four 
components: WCA 3, Canal 11 (C-11), Canal 9 (C-9), and the Broward County 
Secondary Canal System (Figure 2-1).  
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The primary purposes of the WCAs include flood damage reduction, water 
conservation, prevention of saltwater intrusion, recreation, preservation of fish 
and wildlife, and water supply for Everglades National Park (ENP).  The whole 
region is managed by the C&SF Project’s system of canals, multiple pump 
stations, and water control structures.  The WCAs also have regulation 
schedules that contain instructions and guidance on how the C&SF Project 
operates to manage water levels.  The WCAs main source of water, other than 
direct rainfall, is through the current practice of using the WCAs as a detention 
reservoir for the Everglades Agricultural Area (EAA) and East Coast flood 
damage reduction discharges.  Some discharges from Lake Okeechobee are also 
utilized when capacity is available or it is necessary to maintain water levels.  
Prior to implementation of the C&SF Project, the historical source of water, 
other than rainfall, was from the almost yearly shallow overflow from Lake 
Okeechobee.  Due to flood damage reduction operations within the EAA and 
East Coast basins, water levels now increase in the WCAs at a higher rate than 
historical conditions.  Countering these high water events are the low water 
levels due to lowering of groundwater levels to provide flood protection and in 
part to increasing water supply demands from intense development in the 
region.  As public water supplies withdraw water, the groundwater tables are 
drawn down and seepage out of the WCAs increases, as does the threat of 
saltwater intrusion into the Biscayne aquifer.  To prevent saltwater intrusion, 
releases may be required, provided the regulation schedules are not violated, to 
meet the water needs of south Florida.  Today water level fluctuations occur 
more quickly and frequently than in the historical Everglades because of these 
competing demands.  These changes in water level are variable and the 
frequency of the fluctuations has stressed the natural system, giving cause to the 
restoration effort. 
 
Construction of C-11 and C-9 canals started after 1952 as part of the C&SF 
Project.  At that time it was considered beneficial to drain natural areas for flood 
damage reduction.  These canals also provide water supply (irrigation) to the 
area formerly known as the Davie Agricultural Area.  Following the construction 
of the canals, WCA 3 was built to meet water supply needs for ecological, urban 
and agricultural uses. 
 
Water sources for C-11 and C-9 basins come from rainfall and for WCA 3 from 
seepage.  During periods of drought conditions, seepage inflows from WCA 3 are 
the primary source of water in the C-9 and C-11 canals.  There is little water 
storage in the basin.  Water is interchanged between the Broward County 
Secondary Canal System, C-11, and C-9 by pumps or gravity at numerous points 
along the two canals. 
 
The western Broward area drained by C-11 extends from L-37 in the west to 
near State Road 7 (basin divide structure S-13A) in the east; it extends from L-
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33, about 0.3-0.7 miles south of C-11, to small areas adjacent to North New River 
Canal into which it drains.  The area consists of about 81 square miles (the 
entire C-11 Basin is a total of 104 square miles) of mainly urban land and is 
known as the Western C-11 Basin. 
 
In Broward County, C-11 is a part of the South New River Canal, which serves 
as the drainage outlet for the Davie Agricultural Area.  Currently, C-11 provides 
drainage for local water management districts, South Broward Drainage 
District, Indian Trace Development District, and Central Broward Water 
Control District.  It connects with the Miami Canal inside WCA 3A (this reach 
west of the S-9 pump station and the WCA east coast protection levee is called 
the C-11 Extension) and extends eastward to an outlet in the South Fork of New 
River.  The outlet is also connected at this point with the Dania Cut-Off Canal.  
Several structures regulate water level and flow along its length.  Pump Station 
13 (S-13), located near the downstream end of C-11, controls water flow into the 
tidal zone.  Gated culvert structure 13A (S-13A), is located about five miles 
upstream from S-13 and operates as a basin divide structure.  It assists in 
maintaining optimum water control stages in C-11 and passes dry season 
releases to the area east of the structure.  S-9 separates the Western C-11 Basin 
from WCA 3. 
 
Pump Station 9A (S-9A) is located at the western terminus of the C-11 Canal, 
west of US 27 and in the alignment of L-37, just north of and directly adjacent to 
S-9.  The purpose of S-9A is to improve the quality and timing of stormwater 
discharge from the Western C-11 Basin into WCA 3A by back pumping seepage 
lost from WCA 3A back into WCA 3A at the same approximate rate it enters the 
canal.  The use of S-9A reduces the operational dependency placed on the larger 
S-9.  The structure is remotely operated to maintain optimum headwater stages 
in the C-11 Canal.  Spillway structure S-381 is an Obermeyer gated structure 
that acts as a canal divide to separate the urban area east of the structure from 
the mainly natural area located to the west.   
 
The C-9 Canal divides Broward County from Miami-Dade County and includes 
part of Snake Creek Canal, which now extends from a point in the Everglades 
northwest of Miami to an outlet in Oleta River in North Miami Beach.  The C-9 
Canal drains a 40 square-mile area in northern Dade County and southern 
Broward County.  It drains into Biscayne Bay through the Oleta River.  Pump 
Station S-29, located along Snake Creek Canal about 375 feet downstream of US 
1, is used to control overdraining of the area and to prevent direct saltwater 
intrusion into Snake Creek.  Approximately 90-95 percent of the drainage is 
discharged through S-29, while approximately 5-10 percent is directed south to 
Miami Canal through Culvert 30 (S-30), Levee Canal 33 (L-33), and Culvert 32 
(S-32).  
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2.4 WATER MANAGEMENT  

Water management within the study area is currently achieved by a system 
commonly referred to as the East Coast Canals (ECC) of the C&SF Project.  The 
ECC are flood damage reduction and outlet works that extend from St. Lucie 
County southward through Martin, Palm Beach, and Broward Counties to 
Miami-Dade County along the Atlantic Coast for about 170 miles.  The ECC 
watersheds encompass primary canals and water control structures located 
along the LEC of Florida and their hydrologic basins.  The ECC and structures 
are designed to protect the adjacent coastal area against floods, store water in 
conservation areas west of the levees, control water elevations in adjacent areas, 
prevent saltwater intrusion and over drainage in the adjacent areas, provide 
freshwater to Biscayne Bay, and provide water for conservation and public 
consumption.  There are 40 independently operated canals, one levee, and 50 
operating structures (consisting of 35 spillways, 14 culverts, and one pump 
station).  Due to urbanization, the existing surface water management system 
now has to handle greater peak flows than in the past. 
 
Broward County has developed an extensive canal system consisting of nearly 
1,800 linear miles of interconnected canals.  This system includes primary 
canals operated and maintained by the SFWMD and an elaborate network of 
secondary and tertiary canals managed by drainage/water control districts, 
municipalities, and homeowner associations.  The canal system is operated to 
provide necessary drainage and flood damage reduction during rain events, but 
is also managed as a recharge network, providing a means for efficient capture, 
storage and distribution of local rainfall, stormwater runoff, and water deliveries 
to areas in need of recharge. 
 
The South Dade Conveyance System (SDCS) provides a way to deliver water to 
areas of south Miami-Dade County, including minimum flows to ENP.  This 
canal system was superimposed on top of the existing flood damage reduction 
system and many of these canals are used to remove water from interior areas to 
tidewater. 
 
The network of canals and control structures provides water and salinity control 
in the area.  Wellfields, which are the source of municipal water supplies, are 
significantly recharged by water from the WCAs.  Water stored in the WCAs can 
be used to maintain groundwater levels in the coastal area for public water 
supply, to irrigate the vast agricultural areas interspersed within the project 
area, and to maintain a freshwater head along the LEC for salinity control. 
 
Construction and operation of the ECC for flood protection and lowering the 
groundwater table on the east coast ridge have significantly affected freshwater 
deliveries to Biscayne Bay and Biscayne National Park.  Patterns of freshwater 
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discharge changed from long, slow releases over a broad front to “pulse” releases 
from canals following rain events. 

2.5 WATER RESOURCES 

Public water supply utilities and individual users obtain water from two primary 
sources: 1) by withdrawal from a surface water body such as a canal, lake, river, 
or wetland; or 2) by withdrawal from a groundwater well.  Virtually all of the 
LEC public water supply is from groundwater except for the City of West Palm 
Beach.  Throughout much of the LEC planning area, a regional system of canals 
provides a means to move water from one location to another.  Water is 
transported generally from north to south, from Lake Okeechobee through water 
control structures to the EAA canals and into the stormwater treatment areas 
(STAs).  Water then flows from the STAs to the WCAs.  From the WCA, water is 
discharged via canals to ENP and coastal basins.  Water in coastal canals 
provides recharge to surficial aquifers, thus supplementing groundwater 
supplies and helping replenish water in lakes, rivers, and wetlands. 

2.5.1 Water Supply 

One of the primary functions of the C&SF Project is to provide a highly efficient 
flood damage reduction system designed to keep urban and agricultural areas 
dry in the wet season by discharging excess water to tide or into the STAs prior 
to discharging to the WCAs and ENP.  Rapid wet season flood release, coupled 
with the lack of retention in Lake Okeechobee, the reduced area of northern 
historical sawgrass plains, and loss of eastern peripheral wetlands and sloughs, 
have severely reduced storage within the system causing excessive dry season 
demands on the regional system.  The sawgrass plains, for example, once stored 
and slowly passed on much of the water that overflowed from Lake Okeechobee.  
Today, a large portion of the sawgrass plains habitat that was converted to 
agriculture within the EAA quickly passes excess runoff to the STAs which 
discharge to the WCAs and the coast during the wet season.  Releases of Lake 
Okeechobee water are then periodically necessary to meet dry season demands.  
Reduction of storage over multiple years is the problem, not the lack of water. 
 
Minimum stages are maintained in LEC canals, principally to provide the 
volume of water needed to protect the Biscayne Aquifer from saltwater 
intrusion, a major threat to this water resource.  The head created in the canals 
raises groundwater levels, which in return recharge the aquifer and the urban 
wellfields.  During the wet season, wellfields are recharged by local rainfall and 
by the regional system that provides ongoing seepage from the WCAs and the 
canals.  During the dry season, the aquifer and wellfields are more dependent on 
the regional system.  However, during the wet season, “excess” stormwater is 
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passed through the canals and out to tide, when it could be stored and used 
during the next dry season. 
 
Water users within urban areas argue that the LEC is largely self-sufficient and 
efficient because groundwater seeping through the LEC would eventually reach 
coastal waters were it not withdrawn by the utilities.  The SFWMM illustrates 
how this works.  As demands increase, the volume of water that reaches coastal 
waters decreases.  In the SFWMM, at Snake Creek north of Miami, 121,000 
acre-feet of water was lost through groundwater seepage during the wet season 
in the 1995 base simulation.  That amount decreased to 114,000 acre-feet in the 
2050 base simulation as urban water demand increased.  In the Miami River, in 
the 1995 base, over 192,000 acre-feet were unrecoverable (wet and dry season 
total).  In the 2050 base, only 121,000 acre-feet were unrecoverable. 
 
During extremely dry years, no water reaches the coast and the urban wellfields 
depend heavily on deliveries from WCAs (including the ongoing seepage from 
these areas) and Lake Okeechobee via the primary canals for water supplies.  
Even during normal dry seasons when flood releases are minimal, high demands 
on the system from urban water supply may be withdrawing water from the 
natural environment that should be kept in the system for late winter and 
spring biological rejuvenation.  Even during periods of average rainfall a 
significant percentage of water consumed is used for standard landscape 
maintenance, primarily watering lawns from shallow irrigation wells.  During 
drought years, urban and agricultural areas create additional demands on the 
Biscayne aquifer as the need for supplemental irrigation increases. 
 
Another concern is that, at present, the flow of water along the eastern 
protective levee is from the wetlands to the coast.  Keeping water levels high 
west of the Atlantic Coastal Ridge, and keeping levels low to the east of it, 
results in large groundwater losses from the remnant Everglades throughout the 
year.  This situation has also reduced coastal groundwater flows into estuaries, 
such as Biscayne Bay, and has made it necessary to import regional water to the 
LEC to maintain adequate coastal groundwater levels to prevent saltwater 
intrusion. 
 
Although significant, the amount of water needed to prevent saltwater intrusion 
is much less than wet season coastal releases.  Those flows alone, if captured 
and stored, would possibly be more than sufficient to maintain dry season 
salinity barriers without needing to take water from the natural system.  Also, 
storing coastal outflows in the LEC and maintaining higher groundwater levels 
along the coastal ridge would allow large quantities of regional water to remain 
in the C&SF system to be used for dry season environmental benefits. 
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Within the LEC, there are also ecological benefits associated with maintenance 
of water levels.  Lower groundwater levels can and do have serious negative 
effects on estuaries and coastal and freshwater wetlands.  Biscayne Bay for 
example, has suffered the consequences of reduced ground and surface water 
flows, including increased salinity, lower visibility, and poorer water quality.  In 
Miami-Dade, Broward, and Palm Beach counties, lowered groundwater levels 
have caused a reduction or loss of wetland function and produced shifts in 
vegetation types. 

2.5.2 Water Usage 

The U.S. Geological Survey (USGS) estimates annual water withdrawals for 
Florida at the county-level every five years.  The latest official publication of 
findings available prior at the time this report was initiated was entitled Water 
Withdrawals, Use, Discharge, and Trends in Florida, 1995 (USGS 1995).  Water 
use estimates for 2000 were not published at the time of this analysis; however, 
unpublished water use estimates for 2000 for nine counties included in this 
analysis were obtained from the USGS.  These uses are distributed as public 
supply and self supply domestic (residential), commercial, industrial, 
government, and recreational water use estimates, along with unaccounted-for 
water loss estimates.  Table 2-1 presents the USGS estimated 2000 water use 
for the nine-county region, excluding mining and power generation water use.  
Total public supply water use for the region was estimated at 960.51 million 
gallons per day (MGD), and total municipal and industrial (M&I) water use was 
estimated at 1,176.79 MGD.  Addition of the 1,901.14 MGD of agricultural water 
use (which will not be forecast in this analysis) increases total water demand for 
the region to 3,077.93 MGD.  Agricultural water use accounts for 62 percent of 
the total use, and all M&I uses accounts for 38 percent. 

 
On the county-level, the largest water user in the study area in 2000 was Palm 
Beach County, mainly because of the large EAA.  Palm Beach County used a 
total of 1,276.66 MGD, or over 41 percent of the total regional water use.  Of this 
amount, 946.16 MGD (74 percent) was agricultural use and 330.5 MGD was 
M&I water use.  The county’s public supplied water use ranked third within the 
region. The large recreational water use results from the numerous golf courses 
within the county.  
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TABLE 2-1: ESTIMATED TOTAL WATER USE, SELECTED COUNTIES, 
2000 (EXCLUDING MINING AND POWER GENERATION, MGD) 

Municipal and Industrial
Public Self-Supply Sub Grand

County Supply Domestic Commercial Industrial Recreation Total Agriculture Total
Broward 258.06 2.11 0.54 0.00 37.00 297.71 4.10 301.81
Glades 0.55 0.61 0.04 0.00 0.42 1.62 69.02 70.64
Hendry 4.72 1.67 0.21 0.51 1.09 8.20 503.91 512.11
Lee 52.37 8.86 0.46 0.09 22.66 84.44 60.51 144.95
Martin 18.45 4.20 0.37 2.78 7.88 33.68 140.02 173.70
Miami-Dade 377.27 4.85 1.29 0.00 13.39 396.80 110.35 507.15
Monroe 17.02 0.08 0.10 0.00 1.85 19.05 0.03 19.08
Okeechobee 2.23 1.52 0.36 0.00 0.68 4.79 67.04 71.83
Palm Beach 229.84 10.17 0.59 15.81 74.09 330.50 946.16 1,276.66
Total 960.51 34.07 3.96 19.19 159.06 1,176.79 1,901.14 3,077.93 

Note:  Recreation self-supply water use includes golf course irrigation. 
Source:  USGS unpublished data, 2002, as cited in M&I Water Use Forecast, Initial CERP Update, 
prepared by Gulf Engineers & Consultants, Aug 2003. 
 

Figure 2-2 presents the distribution of USGS estimated Year 2000 total and 
M&I water use by county in the Lower East Coast. 

 
Combined, total water use in the four counties of the LEC (Broward, Miami-
Dade, Monroe, and Palm Beach) was 2,104.7 MGD, which accounted for 68 
percent of the nine-county region.  The LEC M&I water use was estimated at 
1,044.06 MGD, or 89 percent of the region’s total M&I water use.   

FIGURE 2-2:  DISTRIBUTION OF TOTAL AND M&I WATER USE (USGS 
ESTIMATED YEAR 2000, BY COUNTY) 
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2.5.3 Agricultural Water Use 

Agriculture is a significant irrigated land user of the LEC region.  Agricultural 
land use represents less than one-quarter of the land use in the service area, and 
in many areas will be virtually non-existent in the future condition.   

 
Rainfall is the primary supporter of the agricultural water demand in south 
Florida, which receives approximately 59 inches per year along the LEC.  
Surficial waters (canals, shallow groundwater, and ponds) provide the majority 
of the irrigation demands in the watershed.  Unfortunately, surficial supplies are 
inadequate at some time nearly every year.  During droughts, agricultural water 
users have higher irrigation water demands; yet, water supplies are usually at 
their lowest levels.  Consequently, water shortage management policies are 
implemented that restrict use of water so that agricultural water users do not 
always receive as much water as they need.  This can lead to reduced crop yields 
and economic damages.   

 
The LEC receives significant groundwater recharge via easterly seepage from 
the WCAs under the north-south levee system.  However, during prolonged 
droughts, significant volumes of water from Lake Okeechobee can be required by 
the LEC to supplement local water supplies and prevent saltwater intrusion into 
wellfields. 

2.5.4 Flooding 

Areas become flooded during heavy rainfall events due to wet antecedent 
conditions that cause saturation and high runoff from both developed and 
undeveloped areas.  When areas become flooded, excess water is removed 
through canals.  Automatic controls installed on some water control structures 
allow canal operating levels to fall to a predetermined lower level that provides 
limited extra storage in lakes and canals.  Thus, during a heavy rainfall event, 
extra storage is available for the secondary canal system to drain into larger 
canals.   Automatic controls also allow for frequent gate changes that keep water 
levels in the safe range.  Saltwater intrusion has declined considerably at coastal 
structures since the installation of salinity dams downstream and the placement 
of salinity monitoring sensors near the structures.  Flood damage to agriculture, 
citrus, and pasturelands has been reduced as a result of the effective drainage 
capabilities of the canals. 
 
The project works maintain optimum stages for the purposes of flood damage 
reduction, water supply, groundwater recharge, and prevention of saltwater 
intrusion.  Coastal canals and control structures between St. Lucie and Miami-
Dade counties are designed to permit rapid removal of floodwaters from their 
immediately adjacent drainage area.  The degree of flood protection provided by 
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outlet capacity is dependent on whether the protected area is urban or 
agricultural.  Maximum ranges and structures are regulated automatically or 
manually in accordance with optimum water control and design elevations, with 
the exception of hurricane or tropical storm regulation. 

2.6 WATER QUALITY 

The BCWPA study area includes WCA 3, which is part of the Everglades 
Wildlife Management Area (EWMA).  WCA 3 is divided into two impoundments 
(WCA 3A and WCA 3B) by the L-67A canal, which runs diagonally from 
northeast to southwest in the southeastern quadrant of WCA 3.  Together, WCA 
3A and 3B cover 920.9 square miles.  WCA 3A receives water from Lake 
Okeechobee and the EAA via the North New River and Miami canals.  WCA 3B 
is a significant recharge area for the Biscayne aquifer and is important in 
controlling saltwater intrusion in municipal wells along the coast to the east.  It 
receives most of its water from rainfall and occasionally from WCA 3A via the 
Miami Canal.  Water is discharged from WCA 3B using the Miami Canal, 
although the Modified Water Deliveries Project will enable discharges to the 
Northeast Shark River Slough along the northeast boundary of ENP from WCA 
3B. 
 
Water quality in the study area is significantly influenced by development.  The 
C&SF Project has led to significant changes in landscape by opening large land 
tracts for urban development and agricultural practices, and by the construction 
of extensive drainage networks.  Natural drainage patterns in the region have 
been disrupted by the extensive array of levees and canals such that non-point 
source (stormwater and landscape) runoff and point sources of pollution 
(wastewater and industrial discharges) are now entering the system in many 
areas. Several pollutants of concern in the study area include: 
 

� Metals - mercury, copper, cadmium, lead, zinc, arsenic, and tributyltin 
(TBT) 

� Pesticides - DDT and derivatives, atrazine, simazine, ametryn, 
endosulfan compounds, ethion, bromacil, 2,4-D, aldecarb, toxaphene 
(chlorinated camphene), and fenamiphos 

� Nutrients - phosphorus, nitrite/nitrate, and ammonia/un-ionized 
ammonia 

� Biologicals - fecal coliforms and pathogens, and chlorophyll-a 
� Physical parameters - pH, dissolved oxygen, conductivity, turbidity, oil 

and grease, temperature, and salinity 
� Other constituents - Polycyclic Aromatic Hydrocarbons (PAHs), dioxins 

and furans, sulfate, chloride, Polychlorinated Biphenyls (PCBs), and 
Volatile Organic Carbons (VOCs). 

 



Section 2 Existing Conditions/Affected Environment 

   
Final BCWPA PIR and Final EIS  April 2007 

 2-14 

Of this list, total phosphorus (TP), total nitrogen (TN), dissolved oxygen (DO), 
and conductivity were considered the most important water quality parameters 
to be affected by the treatment capacity of the project components.  As a result, 
these parameters are focused on throughout the water quality narratives of this 
document.  Heavier emphasis is placed on nutrients and dissolved oxygen due to 
the fact that these parameters were observed to have exhibited more frequent 
occurrences of undesirable levels within project waters. 

2.6.1 Project Area Conditions 

The project area has been divided geographically based on relative proximity.  
For the most part, these areas fall within the boundaries of Palm Beach, 
Broward, and Miami-Dade counties (from north to south, respectively).  Existing 
water quality conditions are summarized for each group below. 

2.6.1.1 WCA 3A and 3B Levee Sub-Area 

From a regional perspective, water quality impacts weigh most heavily on 
waters discharged to the Everglades Protection Area (EPA).  While water quality 
impacts in other receiving bodies may not receive the same level of attention as 
the Everglades, water quality is still a factor in the major canals leading to the 
estuaries and in the estuaries themselves.  Seepage is collected in the seepage 
management area (SMA) or is intercepted by the L-37, L-33 and US 27 borrow 
canals that drain to C-11 and pumped through the S-9 pump station into the 
WCA 3A.  Key water quality parameters for the WCA 3A/3B subregion are 
considered to be TP, DO, and specific conductance. 
 
Total phosphorus loads and median concentrations in the inflows to each EPA 
region during water year (WY) 2003 are lower than concentrations during the 
historical monitoring period (WY 1978 through WY 2001).  For the period from 
1979 to 1993, the mean TP concentration collected was 32 ppb in the WCA 3A 
basin and 13 ppb in the WCA 3B Basin.  The lowest TP mean concentration 
observed at any station within the WCA 3A and WCA 3B basins was 4 ppb and 6 
ppb respectively.  The highest concentration was 211 ppb in WCA 3A and 31 ppb 
in WCA 3B.  For WY 2003, the geometric mean concentrations of TP in WCA 3A 
are 29.9 ppb and 8 ppb for inflow and interior, respectively. 
 
Dissolved oxygen within the basins during WY 2003 was similar to previous 
monitoring years.  For the period from 1979 to 1993, the mean DO concentration 
collected was 4.8 mg/L in WCA 3A and 3.7 mg/L in WCA 3B.  The lowest mean 
concentration observed at any station in WCA 3A was 1.7 mg/L while the lowest 
level observed in WCA 3B was 1.9 mg/L.  The highest mean DO concentration 
observed was 8.8 mg/L in WCA 3A and 9.4 mg/L in WCA 3B.  The frequency of 
measurements falling below the Florida Department of Environmental 
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Protection (FDEP) Class III freshwater criterion of 5.0 mg/L ranged from 42 to 
92 percent within the WCA 3A and 3B basins.  A majority of the dissolved 
oxygen excursions are due to natural conditions within a marsh i.e., daytime and 
nighttime light and temperature changes.  A similar statement can be made for 
dissolved oxygen levels in canals.  A review of contributory factors reveals that 
the majority of pH and alkalinity excursions are also due to natural conditions.  
The existing data indicate that the DO levels in WCA 3A and 3B are good, 
especially for wetland areas. 
 
Specific conductance is found to be a good measure of concentration of total 
dissolved solids (TDS) and salinity.  Elements whose ionic forms contribute most 
to these measures include calcium (Ca2+), magnesium (Mg2+), sodium (Na+), 
potassium (K+), bicarbonate (HCO3-), sulfate (SO42-), and chloride (CI-).  For the 
period from 1979 to 1993, the mean specific conductance value collected was 
718.4 μmhos/cm in WCA 3A, and 686 μmhos/cm in WCA 3B.  The mean 
conductivity values observed ranged from 240 to 1,096.7 μmhos/cm in WCA 3A, 
and ranged from 460.9 to 794.3 μmhos/cm in WCA 3B.  Since none of the values 
exceed the FDEP surface water criteria of 1,275 μmhos/cm (62-302.530, F.A.C.), 
waters in both basins can be considered compliant with regards to specific 
conductance. 

2.6.1.2 C-11 Sub-Area  

The C-11 sub-area is located in the C-11 West Basin, which has an area of 81 
square miles in south-central Broward County.  There are four component-
related canals in the C-11 West Basin: C-11, C-11S, the section of the L-33 
borrow canal between C-11 and Pines Boulevard, and the L-37 borrow canal.  
There are nine project control structures regulating flow in the C-11 West Basin: 
S-9, S-9A, S-9XN, S-9XS, S-13A, S-381, G-86N, G-86S, and G-87.  In addition, 
there are several regulated local drainage districts that impact flows in the C-11 
including the South Broward Drainage District (Figure 2-3).  Historic flow and 
water quality data from the S-9 pump station were compiled to generate the 
baseline data set.  Historic average annual TP data (WY 1990 – 1999) for these 
structures for the period of record is 16 ppb.  It should be noted that TP 
concentrations from these data do not reflect occasional concentration increases 
that result from peak flow (storm) events, which have been measured as high as 
34 ppb. 
 
The FDEP established a TP criterion of 10 ppb for the EPA, which was adopted 
on July 2003.  The mean TP concentration collected in the WCA 3A Basin was 32 
ppb for the period from 1979 to 1993.  The lowest mean concentration observed 
was 4 ppb at any station in the WCA 3A Basin, while the highest concentration 
observed was 211 ppb.  It should be noted that the above-mentioned readings 
might not consistently be representative of flows discharged to the Western C-11 
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Basin due to the fact that TP concentrations in WCA 3A tend to differ 
significantly from north to south. 
 
The May 2000 Baseline Data report (SFWMD) indicates that waters entering 
the Everglades meet virtually all (critical) state water quality standards, with 
the exception of TP and DO.  Only TP data were provided in the referenced 
report.  Measurements of DO and specific conductance are assumed to be 
consistent with area waters in the C-11 West Basin and adjacent to the WCA 3B 
boundary.  Finally, it should be noted that the segment of the C-11 that runs 
through the West C-11 Basin was on the 1998 FDEP 303(d) list of impaired 
water bodies for DO, nutrients, and coliforms. 
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2.6.1.3 C-9 Sub-Area 

The water quality in the C-9 sub-area is similar to the above description of water 
quality in the C-11 West Basin.  There is a northern tributary known locally as 
the Snake Creek Canal, which makes an open channel connection with C-9 
Canal.  The canal is aligned north-to-south, and west of and parallel to Flamingo 
Road.  Normal flows in the canal are south to C-9 Canal.  Though no monitoring 
stations are available in the subject basin, FDEP did conduct discrete (Clean 
Water Act) 303(d) sampling and analysis in 1998.  As a result, the Snake Creek 
Canal West was listed on the 303(d) list of impaired water bodies for DO, TN, 
and mercury.  The development of total maximum daily loads (TMDLs) for these 
parameters is scheduled for the year 2010, according to the Consent Decree with 
the U.S. Environmental Protection Agency (USEPA).  The Miami-Dade County 
Department of Environmental Regulation and Management (DERM, 2001) 
collected grab samples from the C-9 Canal that yielded mean ambient readings 
of 39 ppb TP (in runoff water) and 3.26 mg/L DO (in vicinity canal waters 
adjacent to neighboring WCAs). 

2.7 VEGETATIVE COMMUNITIES 

Lands within the study area consist of a mosaic of short and long hydroperiod 
wetlands, agricultural and pasturelands, forested and non-forested uplands, and 
developed areas.  Many project components incorporate historical peripheral 
Everglades wetlands; however, much of the native vegetation has been altered or 
eliminated by land conversion, altered hydrology, nutrient inputs, and spread of 
non-native or invasive species that have resulted directly or indirectly from a 
century of water management.  
 
In 1999, the Wetland Rapid Assessment Procedure (WRAP) (Miller and 
Gunsulas, August 1999) was used to assess existing wetland function within the 
14 WPAs of the WPA Feasibility Study (WPAFS) and the findings of this 
assessment were documented in two Planning Aid Reports (PAR) (dated 
November 1999 and February 2001) and in the 2001 Fish and Wildlife 
Coordination Act Report (CAR) for the WPAFS.  The U.S. Fish and Wildlife 
Service (USFWS) has provided the USACE with two additional Planning Aid 
Letters (PAL) (FWS 2003; FWS 2004), which focused on existing vegetation 
within the BCWPA study area.   
 
In 2006, the USACE, SFWMD, USFWS, and USEPA used the Uniform 
Mitigation Assessment Methodology (UMAM) Chapter 62-345 F.A.C., to reassess 
existing wetland function within the BCWPA project area.  The UMAM analysis, 
which is contained in Appendix C (Environmental Information), was performed 
as a result of the State of Florida adopting UMAM as a rule in February 2004.  
The USACE Regulatory Division agreed to use UMAM as the preferred 
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functional assessment for evaluating impacts to aquatic resources and 
compensatory mitigation.  Also in 2006, the USACE Regulatory Division 
completed jurisdictional determinations for the C-11 and C-9 impoundment and 
SMA sites to verify acreages of wetlands and other waters of the United States.   

2.7.1 C-11 Sub-Area 

Based on the 1999 SFWMD Landuse/Landcover dataset the C-11 sub-area 
includes 37 percent agriculture, 26 percent wetland, 21 percent upland non-
forested, and 11 percent upland forested (Table 2-2).  The vegetative 
communities have been adversely impacted by overdrainage and the subsequent 
invasion of shrub species and exotics such as Melaleuca (Melaleuca 
quinquenervia) and Brazilian pepper (Schinus terebinthifolius).  Based on field 
investigations the C-11 sub-area encompasses approximately 1,568 acres of 
wetland communities (Figure 2-4).  Although many areas were previously 
impacted for agricultural practices, they still exhibit wetland characteristics 
(i.e., wetland plants, wetland hydrology, and hydric soils).  Dominant wetland 
plant species include sawgrass (Cladium jamaicense), pickerelweed (Pontederia 
cordata), duck potato (Sagittaria latifolia), and arrowhead (Sagittaria 
lancifolia).  There are also two active tree nurseries with a ground cover of 70 to 
75 percent Bahia grass (Bahia spp.).  Wetland communities within the C-11 sub- 
area are moderate to low quality with the exception of the Weston Increment III 
mitigation areas described below (see UMAM analysis in Appendix C). 
 

TABLE 2-2: LAND USE WITHIN BCWPA STUDY AREA 
Percent Land Use 

Land Use & Habitats 
within the BCWPA 

C-11 
Impoundment 

C-9 
Impoundment SMA WCA 3 

Urban and Built Up 1 0 1.2  
Agriculture 37 66 0.1  
Upland Non-Forested 21 0 0.3  
Upland Forests 11 1 0.5  
Open Water 2 0 1.3  
Wetlands 26 33 78 100 
Barren Lands 2 0 0.2  
Transportation, 
Communication and 
Utilities 

0 0 18.3  

TOTAL  100 100 100 100 
Land use was determined by using the 1999 SFWMD Landuse/Landcover dataset. 

 
 




