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Responsible Agencies:  The lead agency is the U.S. Army Corps of Engineers, Jacksonville District.  The 
South Florida Water Management District is the non-Federal cost sharing partner for the project.   Other 
participating agencies include the U.S. Fish and Wildlife Service, the U.S. Environmental Protection Agency, 
the National Park Service, the Natural Resources Conservation Service, the U.S. Geological Survey, the 
Florida Fish and Wildlife Conservation Commission, and the Florida Department of Environmental 
Protection.  There are no other Cooperating Agencies as defined in 40 CFR 1508.5 and no agency requested to 
be a Cooperating Agency.  

Abstract:  This report documents studies for the Broward County Water Preserve Areas (BCWPA) Project 
in accordance with the requirements of Section 601(d) of the Water Resources Development Act of 2000 
(WRDA 2000) and recommends authorization of this Project.  The BCWPA Project addresses loss of 
ecosystem function within the Everglades as a result of 1) damaging discharges of runoff from developed 
areas in western Broward County into the Everglades (Water Conservation Area 3A); 2) excessive nutrient 
loading to the Everglades and; 3) excessive seepage of water out of the Everglades to developed areas in 
western Broward County.  The project also addresses insufficient quantities of water available in the 
regional water management system during dry periods to meet municipal, agricultural, and environmental 
water supply demands.  

The selected plan reflects an optimization of reservoir configuration, storage volume, and seepage 
management features.  The selected plan includes two above-ground impoundments and associated pumps 
and water control structures; the C-11 Impoundment with an effective interior storage of 1,068 acres and 
two wetland marsh mitigation areas north of the C-11 Impoundment with 488 acres of wetland marsh; the 
C-9 Impoundment with an effective interior storage of 1,641 acres together with the acquisition of 
mitigation bank credits; canal conveyance improvements to connect the two impoundments; and an 
approximately 4,353-acre seepage management area east of Water Conservation Area 3.  The selected plan 
will improve fish and wildlife habitat within the Everglades, including habitat for threatened and 
endangered species such as the Everglade snail kite.   

The Revised Final Integrated Project Implementation Report (PIR) and Environmental Impact Statement 
(FEIS) describes public and agency involvement in project development (including comments received and 
responses), explains the plan formulation and alternative evaluation and plan selection processes, and 
documents recommended plan features, including costs and environmental benefits. The Revised Final 
PIR/FEIS incorporates updates resulting from policy changes that have occurred since the 2007 Civil Works 
Review Board approval.  These updates are discussed in Appendix H. 

THE OFFICIAL CLOSING DATE FOR THE RECEIPT OF COMMENT IS 30 DAYS FROM THE DATE ON 
WHICH THE NOTICE OF AVAILABILITY OF THIS EIS APPEARS IN THE FEDERAL REGISTER. 

If you require further information on this document, contact: 

Ms. Angela E. Dunn 
U.S. Army Corps of Engineers 
701 San Marco Boulevard 
Jacksonville, Florida 32207 
Telephone: (904) 232-2108 
E-mail:  Angela.E.Dunn@usace.army.mil 
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CENTRAL AND SOUTHERN FLORIDA PROJECT 
BROWARD COUNTY WATER PRESERVE AREAS 

FINAL INTEGRATED 
PROJECT IMPLEMENTATION REPORT 

AND 
ENVIRONMENTAL IMPACT STATEMENT 

 

 
EXECUTIVE SUMMARY 

 

 

 

The U.S. Army Corps of Engineers (USACE), Jacksonville District, in 
cooperation with its partner, the South Florida Water Management District 
(SFWMD), has completed a revised Integrated Final Project Implementation 
Report (PIR) and Environmental Impact Statement (EIS) for the Broward 
County Water Preserve Areas (BCWPA) Project located in Broward County, 
Florida.  This final report describes the purpose and need for the Project, 
location, alternatives considered, and the selected alternative plan.  The report 
also describes the evaluations that were conducted which led to the selection of a 
proposed plan for implementation.  Public and agency review of the draft 
PIR/EIS (2005) and final PIR/EIS (2007), required under the National 
Environmental Policy Act (NEPA), has been completed.  The USACE Chief of 
Engineer’s report will be prepared based on this revised final PIR/EIS.    

The selected plan affirmed that a seepage management buffer in combination 
with above-ground storage reservoirs (including pump stations and water control 
structures) and associated conveyance is a cost-effective solution to achieving 
system-wide benefits in the south Florida ecosystem (Figure ES-1, Broward 
County Water Preserve Study Area).  The seepage management area would 
allow water that is in Water Conservation Area (WCA) 3 to remain in WCA 3 so 
that it can be available for deliveries into Everglades National Park (ENP).  The 
above-ground storage reservoirs would reduce the need to discharge excess 
Western C-11 Basin storm water into WCA 3 by temporarily storing it in the C-
11 and C-9 impoundments, thereby reducing the discharge of nutrient laden 
water pumped into the Everglades system.  In addition, the BCWPA Project 
meets the planning goals set forth in the authorizing documents for the 
Comprehensive Everglades Restoration Plan (CERP).    

The selected plan includes two above-ground impoundments and associated 
pumps and water control structures: the C-11 Impoundment with an effective 
interior storage of 1,068 acres and two wetland marsh mitigation areas (per 
Department of the Army permits) north of the C-11 Impoundment with 488 
acres of wetland marsh; the C-9 Impoundment with an effective interior storage 
of 1,641 acres and canal conveyance improvements to connect the two 
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impoundments; and an approximately 4,353 acre seepage management area east 
of the Water Conservation Area 3.   
 

 

 

 

 

 

PURPOSE AND NEED FOR THE STUDY 

This project has been planned and designed primarily to perform two functions: 
1) reduce seepage loss from WCA 3 to the C-9 and C-11 basins, and 2) capture 
and store excess surface water runoff from the Western C-11 Basin that is 
currently discharged into WCA 3, thus reducing nutrient loading to the natural 
system.  The C-11 and C-9 impoundment components also aid the WCA 3A and 
WCA 3B Seepage Management Area (WCA 3A/3B SMA) project component in 
reducing seepage from WCA 3A and WCA 3B by reducing the water level 
difference between WCA 3 and the drained areas immediately to the east.  The 
impoundments will also assist in maintaining existing levels of flood protection 
now provided, in part, by discharges at the S-9 Pump Station to WCA 3A/3B. 

WCA 3A and WCA 3B comprise approximately 585,600 acres of Everglades 
marsh (ridge and slough, tree islands) habitat directly adjacent to ENP.  
Construction and operation of the Central and South Florida (C&SF) Project 
caused periodic excessive high water levels and extreme dry conditions in WCAs 
3A, WCA 3B and ENP, adversely affecting fish and wildlife function, including 
habitat for threatened and endangered species in those areas.  Runoff from 
western Broward County is presently discharged to WCA 3A via the S-9 Pump 
Station to maintain flood damage reduction in the C-11 Canal Basin (see Figure 
ES-1).  This stimulates growth ad spread of undesirable vegetation (cattails) and 
creates harmful conditions for fish and wildlife in the Everglades (WCAs), 
because these discharges typically occur when water levels in the natural system 
are already high.   

In addition to concerns regarding the volume, timing, and distribution of 
discharges to WCA 3A, these discharges result in excess nutrient loading 
(phosphorus and nitrogen) producing a shift in plant cover type and further 
contributing to loss of ecosystem function compared to pre-drainage Everglades 
(e.g. decline in breeding, nesting, and foraging areas for fish and wildlife).  

Further, natural system water within the WCA 3 is lost due to the highly 
transmissive aquifer underlying the study area and the interconnected nature of 
the C&SF Project and associated secondary and tertiary drainage features.  This 
condition is exacerbated in the dry season because groundwater levels outside of 
WCA 3 are typically lower at this time, while irrigation demands increase.  

Construction of the C-11 and C-9 impoundments and the capture and storage of 
excess water in the C-11 Canal Basin would minimize the harmful effects 
associated with the current operations and decrease water supply and aquifer 
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protection demands on the regional water management system, thereby 
increasing the net quantity of beneficial water available for fish and wildlife. 
 

 

 

 

 

 

 
 

The reductions in discharges into WCA 3 attributable to the proposed C-11 and 
C-9 impoundments, and seepage reduction, would also result in a net reduction 
in excess nutrient loading, particularly of phosphorus and nitrogen. As a result, 
a positive shift in vegetation cover type and improved ecosystem function is 
anticipated.   

The BCWPA Project does not include features specifically formulated to improve 
water quality; however, a basic operational assumption for the project is that 
attenuation of source water in reservoir cells will result in settling of water-
borne pollutants and sequestration of pollutants in vegetation and sediments in 
the reservoir prior to discharge to receiving waters. If modifying BCWPA for the 
new purpose of water quality improvement is needed in order to accommodate 
the NLBSA changes in approximately 2036, appropriate documentation will be 
prepared and additional authorization will be sought. 

In addition to the aforementioned benefits, all three project components (the C-
11 Impoundment, C-9 Impoundment, and the WCA 3A/3B SMA) will reduce 
seepage losses from the WCA 3 further improving ecosystem function within 
WCA 3.   

Because ENP received significant quantities of water from WCA 3, it will enjoy 
most of the benefits described for WCA 3. Specifically, the timing of water 
delivered to ENP will be improved, and extreme fluctuations in water levels 
would, to some degree, be moderated. The reduction in S-9 pumping would also 
reduce flows and nutrients to the L-67A Canal which flows to ENP. The WCA 
3A/3B SMA would also reduce seepage of high quality natural system water 
from WCA 3 that would eventually flow to the ENP. These changes in the 
timing, distribution, quality and quantity of water will benefit fish and wildlife 
in WCA 3A, WCA 3B, ENP, and Biscayne National Park. ENP.   

WHAT IS EXPECTED TO HAPPEN WITHOUT THE RECOMMENDED PLAN? 

Without the recommended plan, excess stormwater within the C-11 Canal Basin 
would continue to be discharge into WCA 3 and would continue to degrade fish 
and wildlife habitat in WCA 3. Low-level nutrient loading associated with 
discharges would also continue to adversely affect Everglades marsh vegetation 
and fish and wildlife species (including threatened and endangered species) 
dependant on Everglades marsh communities in the WCA 3.  
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The adverse effects of seepage losses on fish and wildlife habitat in WCAs 3A 
and 3B will also continue, which will continue to impact adjacent natural system 
areas, such as ENP.   
The trend of land conversion from natural habitats to urban and agricultural 
uses is expected to continue.  If the Project is not implemented, lands that have 
been acquired in the study area for south Florida ecosystem restoration purposes 
may be surplused and subsequently developed for mixed industrial, commercial, 
and residential uses consistent with surrounding land use patterns in the study 
area.  The current decline in the spatial extent of natural vegetation, as well as 
the decline in the health and sustainability of remaining natural system areas 
will continue.  Fish and wildlife resources, including listed species that depend 
on these areas, will also continue to decline. 
 

 

 

  

Finally, due to intense development in southeastern Florida (including the 
effects of drainage and water supply projects such as the C&SF Project), there 
has been a significant loss in the spatial extent of fish and wildlife habitat 
throughout the region, and that trend is expected to continue without this 
Project.   

Despite the numerous water pollution control programs and implementation of 
best management practices, absent the Project, water quality within WCA 3A, 
WCA 3B, and ENP is not expected to improve to the degree necessary to achieve 
healthy ecosystem function.   

Urban land use will continue to intensify.  Recreational opportunities will be 
insufficient for the growing south Florida population, and the aesthetic value of 
the region will continue to decline.  Cultural resources may be affected as urban 
development continues.  Figure ES-1 displays the study area.  Figure ES-2 
displays the Project area and components with more detail.  For more detailed 
project feature maps, see Figure 8-1 and Figure 8-2. 
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FIGURE ES-1: BROWARD COUNTY WATER PRESERVE AREAS STUDY AREA   
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FIGURE ES-2: BROWARD COUNTY WATER PRESERVE AREAS PROJ ECT AREA 

S-13AW 
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ALTERNATIVE PLANS CONSIDERED 
 

 

 

 

 

Previous planning efforts, including the C&SF Project Comprehensive Review 
Study, Final Integrated Feasibility Report and Programmatic Environmental 
Impact Statement, U. S. Army Corps of Engineers, Jacksonville District and 
South Florida Water Management District, April 1999 (Restudy) and the draft 
Water Preserve Area Feasibility Study (WPAFS), October 2004, produced an 
array of alternative plans for an above-ground impoundment at the proposed 
project location.  The alternative plans from these efforts were used by the 
project delivery team (PDT) to maximize efficiency in the plan formulation and 
evaluation process and optimize the proposed plans.   

In addition to the “No Action” alternative, the previous studies contributed to 
the development of four alternatives that were carried through preliminary 
screening.  Numerous iterations of alternative analyses were performed by using 
hydrologic simulations from previous studies of the proposed components and 
surrounding areas.  

The initial array of alternative plans was developed in two stages.  The first 
stage examined the viability of standalone management measures and their 
related inter-dependencies.  The second stage examined different configurations 
and scales of the A-series study alternatives (A1, A2, A3, A4) and F-series study 
alternatives (F1, F2, F3, F4) retained in the first stage. 

Because the C-9 Impoundment does not discharge to WCA 3, without the C-11 
Impoundment and associated conveyance, it could do nothing to reduce 
discharges into WCA 3A. Therefore, conceptual alternatives including just the C-
9 Impoundment, or the C-9 Impoundment and WCA 3A/3B SMA were not 
considered viable.  The C-11 and C-9 impoundments without the WCA 3A/3B 
SMA would lead to a net reduction in water delivered to the WCA and would 
result in a negative dry season impact; thus, the inclusion of the WCA 3A/3B 
SMA functions to offset reduced water deliveries to the WCA.  The WCA 3A/3B 
SMA as a standalone alternative would likely increase wet season ponding 
within WCA 3, so it was not considered a viable option without the inclusion of 
the C-11 Impoundment.  Due to the inter-relationship of management measures, 
no retained alternatives include standalone management measures.  Two 
conceptual study alternatives included options that provided positive affects for 
all evaluation criteria, without adversely affecting the WCAs.  The A-series (C-
11 Impoundment, C-9 Impoundment and WCA 3A/3B SMA) and F-series (C-11 
Impoundment and WCA 3A/3B SMA) options were retained as part of the initial 
array of alternatives. 

The next step was to identify the final array of alternatives that would be 
carried through a rigorous ecological and cost evaluation, and undergo a 
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subsequent cost-effective/incremental cost analysis (CEICA).  The following 
alternative plans were evaluated: 
 

 

 

 

TABLE ES-1:  FINAL ARRAY OF ALTERNATIVE PLANS 
 No 

Action Alt A1 Alt A4* Alt F1 Alt F4 

C-11 NA 1,733 acres @ 4 
feet deep 

1,695 acres  
(3 compartments): 
a) 2 compartments 
totaling 205 acres @ 
2’ deep 
b) 1,490 acres @ 4’ 
deep 

1,733 acres @ 4 feet 
deep 

1,695 acres  
(2 compartments): 
a) 205 acres @ 2’ 
deep 
b) 1,490 acres @ 
4’ deep 

C-9 NA 1,706 acres @ 4 
feet deep 

1,739 acres @ 4’ 
deep NA NA 

3A/3B 
SMA NA 

Buffer strip 
with three 
proposed 
structures 
(4,312 acres) 

Buffer strip with 
four proposed 
structures (4,312 
acres) 

Buffer strip with 
three proposed 
structures (4,312 
acres) 

Buffer strip with 
three proposed 
structures (4,312 
acres) 

Habitat 
Units NA 152,176 166,211 148,091 161,742 

Average 
Annual 
Costs 

4 NA $52,696,000 $49,550,000 $43,070,000 $39,650,000 

* Note: The selected plan, Alt A4, was further refined based on avoidance of cultural sites, additional 
engineering and design per following sections.  This table provides ROM costs for comparisons only. 

The BCWPA Project plan formulation included an investigation of alternatives 
that consisted of combinations of the different Project components.  The CEICA 
analysis determined the Best Buy Plans, Alternatives A4 and F4.  Alternative 
A4 showed the greatest lift for cattail reduction (double that of F4) a project goal 
and performance measure.  A4 scored the highest on costs and outputs that were 
normalized to account for spatial bias.  A4 was the only alternative to meet all 
Principles and Guidelines Evaluation Criteria.  Therefore, Alternative A4 is the 
NER and selected plan. 

SELECTED ALTERNATIVE PLAN FEATURES 

The term “selected alternative plan” refers to the alternative that has been 
selected for recommended implementation.  For the purposes of complying with 
NEPA and in the spirit of NEPA, the plan that would be recommended for 
authorization is termed the “preferred alternative.”  For NEPA, a plan is not 
“selected” until it has been fully coordinated, is subject to alterations based on 
public involvement, and is then formally accepted by Congress and the Chief of 
Engineers, as appropriate, and authorized with the signing of a Record of 
Decision (ROD) or Finding of No Significant Impact (FONSI).  Throughout this 
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document, the analysis includes the NEPA evaluation and uses the term 
“selected alternative plan” or “selected plan” interchangeably as the preferred 
alternative.  “Selected” throughout this document is meant to define which 
alternative the team is recommending to Congress and the Chief of Engineers 
for further development and implementation.  
 

 

 

 

The selected plan consists of three major features: C-11 Impoundment, C-9 
Impoundment, and the WCA 3A/3B SMA.  The selected plan represents an 
optimal configuration of storage volume, conveyance and seepage control 
features, and water control structures (including pump stations, weirs, and 
culverts).  The selected plan also includes features for access, flood protection for 
existing structures, and features to compensate for Department of the Army 
(DA) wetlands mitigation projects within Project components.  Nature-based, 
restoration compatible recreation, ancillary to the Project, is proposed under 
existing Section 103 authority to help fill four, Statewide Comprehensive 
Outdoor Recreation Plan (SCORP), 2000, projected deficits.  Recreation features 
will be cost shared 50-50 for construction.  BCWPA Project operation, 
maintenance, repair, replacement and rehabilitation (OMRR&R) costs will be 
cost shared 50-50 with the SFWMD.  Recreational OMRR&R costs are a 100% 
SFWMD responsibility.  Motorized recreation is not proposed. 

C-11 Impoundment 

The C-11 Impoundment is located in western Broward County, adjacent to and 
east of U.S. Highway 27 (US 27) .  The northern boundary of this feature is 
approximately 3.5 miles south of the Interstate 75/US Highway 27 inter-
change.  The southern boundary of this component is the C-11 Canal.  This
component  is approximately  2.3 miles in  length from north to south,  and  is 
approximately 1.5 miles in width from east to west in the northern portion, 
and approximately 1.0 mile in width in the southern portion.     

The C-11 Impoundment consists of an above-ground impoundment located in the 
C-11 Canal Basin in western Broward County (Figure ES-1).  Major elements of 
this feature include canals, levees, water control structures, and buffer marsh 
areas.  Water control structures consist of pump stations, a gated spillway, gated 
and non-gated culverts, and a non-gated fixed weir.  The design of the 
impoundment requires approximately 1,830 acres to construct an above-ground 
impoundment with an effective interior storage of 1,068 acres with water levels 
fluctuating up to 4.3 feet above grade.  The purpose of the C-11 Impoundment 
feature is to direct runoff events from the western C-11 drainage basin into the 
impoundment instead of pumping the untreated runoff into WCA 3A through the 
S-9 Pump Station.  The impoundment pool will also assist in reducing seepage 
from WCA 3A and the WCA 3A/3B SMA, thereby increasing groundwater 
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recharge in the vicinity of the impoundment and providing an additional source 
of water for meeting the municipal and agricultural water supply demands, and 
for preventing saltwater intrusion into drinking water aquifers.  Water will be 
released from the impoundment to the C-11 Canal to help maintain canal stages 
during the dry season, recharge south Broward County wellfields, improve 
groundwater elevations in the Eastern C-11 Canal Basin, and to maintain water 
levels in Pond Apple Slough (bordered by I-595 to the north and C-11 Canal to 
the south).  Water will be released from the C-11 Impoundment during the wet 
season to the C-9 Impoundment if storage is available there, or by releasing 
water east through the S-13AW to the C-11 East Canal and to tide through the 
S-13 Pump Station.  This Project will incorporate remote operations capability to 
the S-13 Pump Station to take full advantage of bleed down capacity for the C-11 
Impoundment. Seepage from the impoundment will be collected via canal and 
returned to the impoundment.  The C-11 Impoundment design includes 
approximately 578 acres to construct an approximate 475-acre buffer marsh 
required along the northern portion of the Project area and an additional 13-acre 
created marsh. 
 

 

 

 

The recreation proposed at the C-11 Impoundment will include a parking area 
for visitors, waterless toilet, canoe launch with platform walkway, an 
information kiosk, shaded benches, footbridges, trash receptacles, and signage.  
Walking, jogging and bike riding are proposed on top of the levees.  Equestrian 
use would be allowed at the levee base.  Nature-based activities and bank fishing 
are proposed.   

C-9 Impoundment 

The C-9 Impoundment is located in southwestern Broward County, adjacent to 
and east of U.S. Highway 27 (Figure ES-1).  The northern boundary of the 
Project is approximately 9.4 miles south of the I-75/US-27 Interchange.  The 
southern boundary of this feature is the C-9 Canal.  The impoundment is 
approximately 1.4 miles in width from east to west and is approximately 1.3 
miles in length from north to south. 

The C-9 Impoundment consists of an above-ground impoundment located in the 
Western C-9 Basin.  Major elements of this feature include canals, levees, and 
water control structures.  The impoundment area includes approximately 1,807 
acres to construct an above-ground impoundment with an effective interior 
storage area of 1,641 acres with water levels fluctuating up to 4.3 feet above 
grade.  The purpose of the C-9 Impoundment feature is to collect and store runoff 
from the Western C-9 Canal Basin in the impoundment, along with providing 
additional storage for runoff diverted from the Western C-11 Basin.  C-11 Basin 
runoff will be directed to the C-9 Impoundment via the C-502B borrow canal 
which traverses the WCA 3A/3B SMA feature.  The impoundment pool will 
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assist in reducing seepage from WCA 3B and the WCA 3A/3B SMA, thereby 
increasing groundwater recharge in the vicinity of the impoundment.  
Additionally, this water may be available to convey to the C-9 Canal when 
needed to maintain canal stages.  Water will be released from the impoundment 
to the C-9 Canal to help maintain canal stages during the dry season, recharge 
south Broward County wellfields, and improve groundwater elevations in the C-
9 Basin.  Seepage from the impoundment will be collected and returned to the 
impoundment.  The C-9 Impoundment has existing permitted DA mitigation 
areas in its footprint and steps will be taken to ensure those permitted 
mitigation sites are replaced with mitigation of comparable wetland habitat and 
function.  The mitigation plan has been updated from the plan described in the 
2007 Final PIR/EIS due to residual agricultural chemical ecological risk 
concerns as discussed in Section 6.  The mitigation plan is to acquire mitigation 
bank credits to replace the existing DA mitigation areas.  If no mitigation bank 
credits are available for use, then the mitigation plan proposed in the 2007 Final 
PIR/EIS will be used (see Section 6.2.3.). 
 

 

 

The recreation proposed at the C-9 Impoundment will includes a parking area, 
waterless toilet, an information kiosk, shaded benches, footbridges, a canoe 
launch with platform walkway, trash receptacles, and signage.  Walking, jogging 
and bike riding are proposed on top of the levees.  Equestrian use would be 
allowed at the levee base.  Nature-based activities and bank fishing are also 
proposed.   

Water Conservation Area 3A/3B Seepage Management Area 

The WCA 3A/3B SMA is an approximately 4,353-acre area bounded by WCAs 3A 
and 3B to the west and US Highway 27 (US27) to the east (Figure ES-1).  Major 
elements of this feature include levees, canals, and water control structures.  
The purpose of this feature is to establish a buffer area creating a hydraulic 
head for reducing seepage out of WCAs 3A and 3B.  This will improve 
hydropatterns for fish and wildlife habitat in those areas, particularly during 
dry periods by maintaining longer inundation periods, within adjacent 
Everglades marsh areas.  The WCA 3A/3B SMA also includes bridges to 
maintain access to existing structures within the WCA 3A/3B SMA, and pumps, 
levees, and seepage canals to maintain existing levels of service for flood 
protection and to protect existing features within the WCA 3A/3B SMA from 
higher water levels.  The WCA 3A/3B SMA includes a full-length protective levee 
that functions to separate wetland or natural area water (seepage and 
precipitation) from agricultural and urban runoff and other water sources with 
different water quality constituents.  The WCA 3B/3B SMA also includes 
diversion conveyance canals C-502A and C-502B that function to transfer excess 
water from the Western C-11 Basin to the C-9 Impoundment and in the future to 
the North Lake Belt Storage Area Project.  The C-502B Borrow Canal connecting 
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the C-11 Impoundment to the C-9 Impoundment traverses the WCA 3A/3B SMA 
feature.   
 

 

 

 

The recreation proposed at the WCA 3A/3B SMA will includes parking areas for 
visitors, waterless toilets, and a footbridge over the C-11 Canal that allows users 
to bypass the S-9 Pump Station.  Two canoe launches are proposed including  
one in WCA 3A and one in WCA 3B, each accessing the borrow canal inside the 
Project along the L-37 Levee.  Also included are an information kiosk, shaded 
benches, two bike racks, trash receptacle, and signage.  Thirteen miles of 
improved surfaces atop L-37 and L-33 levees will provide for walking, jogging, 
and bike riding activities.  Nature-based activities and bank fishing are also 
proposed.   

Impacts to Existing Mitigation Sites 

The general guiding principle for CERP projects is that unavoidable impacts to 
wetlands and other aquatic resources are expected to be offset by the 
environmental benefits derived from the overall comprehensive restoration of 
the south Florida ecosystem.  However, the Restudy identified compensatory 
mitigation that may be required in circumstances where project implementation 
adversely impacts established DA mitigation sites.  The Restudy also states that 
in such cases compensatory mitigation measures should be provided with a 
separate plan on a case-by-case basis, and not from benefits claimed by CERP.  
Implementation of the BCWPA Project will adversely impact wetland mitigation 
sites established under DA Regulatory Permits pursuant to Section 404 of the 
Clean Water Act (404 mitigation sites).   

The selected plan will result in unavoidable, impacts to existing DA 404 
mitigation sites located within both of the impoundment footprints.  The 
majority of the existing mitigation areas are of low to moderate ecological value, 
although the mitigation activities described by the DA permits have been 
completed and the permittees have fulfilled their legal obligations pursuant to 
the applicable permits.  Within the proposed C-11 Impoundment site there are 
three existing DA permitted wetland mitigation areas (Weston Increment III, 
which consists of two sites; and White Construction located near the two 
northern borrow pits).  The two Weston Increment III mitigation areas are of 
moderately high ecological value and have been deemed successful mitigation 
areas.  Impacts to these permitted mitigation areas have been avoided and 
minimized to the maximum extent possible.  Within the proposed C-9 
Impoundment site there are two existing DA permitted mitigation areas (Sunset 
Lakes and Bregmann tract).   
 
The selected plan includes a compensatory mitigation plan to replace 
unavoidable impacts to DA 404 mitigation sites.  The mitigation plan is cost-
effective and appropriate for replacing the permitted DA 404 mitigation sites.  
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The mitigation plan includes creation of a northern buffer marsh adjacent to the 
C-11 Impoundment and wetland restoration within WCA 3A/3B SMA.  In 
accordance with Section 2036(c) of the Water Resources Development Act 
(WRDA) of 2007, the Corps is giving first consideration to the use of a wetlands 
mitigation bank to offset losses of wetland functions caused by the project and 
for removal of the FDOT (Chimney) Mitigation Site from the project footprint, 
but may consider other cost effective mitigation options in the vicinity of the 
Project.  The mitigation activities will be implemented during construction of the 
Project in order to minimize costs associated with earthwork.  Monitoring of the 
mitigation sites is expected for a period of five years.  This mitigation plan 
provides environmental benefits above and beyond those required to justify the 
Federal project and provides benefits in excess of those required to offset impacts 
to existing DA 404 mitigation sites.    
 

 

 

 

In order to be ecologically successful, the mitigation areas within the C-11 
Impoundment need additional water (above and beyond what would be provided 
in a rainfall driven system) which will be supplied by the Project.  The ecological 
lift that will occur as a result of the replacement mitigation in the C-11 
Impoundment and the acquisition of mitigation bank credits are not being 
counted for project benefits i.e., habitat units; however, the storage provided by 
the replacement mitigation areas, though not used to justify Federal 
participation in the Project, will contribute to project benefits downstream.  The 
ecological lift provided by the mitigation activities within the WCA 3A/3B SMA 
is not included as a project benefit. 

PROJECT COST ESTIMATE AND COST APPORTIONMENT  

As of February 2012, the total estimated cost of the Project for authorization, 
including all costs for construction (which includes earthwork associated with 
the mitigation areas), lands, easements, rights-of-way, and relocations (LERR), 
recreation facilities, and pre-construction, engineering and design (PED) 
construction management, and sunk costs, is approximately $866,707,000.  The 
Project’s total initial costs will be shared equally between the Federal 
government and the NFS in accordance with Section 601 of the WRDA 2000 to 
maintain a 50/50 cost share programmatically for the entire CERP program.   

The total estimated FY 12 first cost for the Broward County Water Preserve 
Area Project (BCWPA) is $840,657,000 (does not include sunk costs). The first 
cost for the ecosystem restoration account is $834,211,000 with a total 
investment (economic) cost estimated at $898,371,000 which is composed of the 
total initial (first) costs plus interest during construction (IDC).  Utilizing a 38 
year period of analysis with the discount rate officially prescribed by Federal 
policy for use in water resource planning analysis, currently set at 4.00 percent, 
and including the annual OMRR&R and monitoring costs, the average annual 



                                                                                                                                Executive Summary 

Revised Final BCWPA PIR and EIS     April 2007 (Revised May 2012) 
xvi 

cost is estimated to be $49,415,000. The initial cost of the recreation features is 
estimated at $6,446,000 with an average annual cost of $748,000 (including 
OMRR&R). 
 

 

 
  

The USFWS has initially indicated that existing selenium soil residues may 
require corrective actions in order to limit risk of ecological effects to the USFWS 
Trust Species.  The USFWS will provide a final determination of the need to 
perform the associated corrective actions once toxicity and bioaccumulation 
studies are completed in 2012.  It is anticipated that the toxicity and 
bioaccumulation studies will support inclusion of the affected lands within the C-
9 and C-11 impoundments.  

TABLE ES-2 provides details on initial costs for construction and non-
construction items.  TABLE ES-3 describes the total project investment cost and 
the average annual cost. TABLE ES-3 shows the cost apportionment of the 
Selected Plan between the Federal Government and the non-Federal sponsor.  
Project operations, maintenance, repair, replacement, and rehabilitation 
(OMRR&R) costs will be cost-shared 50/50 in accordance with the cost-sharing 
provisions of Section 601 of WRDA 2000.  OMRR&R costs associated with 
recreation features will be 100 percent the responsibility of the non-Federal 
sponsor. 



                                                                                                                                Executive Summary 

Revised Final BCWPA PIR and EIS     April 2007 (Revised May 2012) 
xvii 

TABLE ES-2:  BROWARD COUNTY WATER PRESERVE AREA PROJ ECT 
COSTS  

(FY 2012 PRICE LEVELS)  
 

Ecosystem Restoration Cost Elements Cost 
Construction Elements  

**02  Relocations  20,618,000 
03  Reservoirs 30,104,000 
**08  Roads, Railroads, and Bridges 6,081,000 
09  Channels & Canals 52,926,000 
11  Levees & Floodwalls 143,612,000 
13  Pumping Plant 109,477,000 
15  Floodwall Control Diversion Structure 29,800,000 
18 Cultural Resource Preservation 1,002,000 

Sub-Total Construction Cost $393,620,000 
  
01 Lands & Damages $380,633,000  
30 Planning, Engineering and Design 
(PED)* 

30,346,000  

31 Construction Management (S&A) 29,612,000 

Sub-Total Non-Construction Cost $440,591,000 
  

  

  

TOTAL INITIAL COST (Restoration) $834,211,000 

Recreation Cost Elements  
 14 Recreation Facilities $6,446,000 

PROJECT FIRST COST $840,657,000  
  * PED costs do not include sunk costs  
  ** Included in this cost are the estimated construction costs and the costs for relocations  
  that are the responsibility of the Non-Federal Sponsor as part of its duty to provide Lands,  
  Easements, Rights-of-Way and Relocations. 
  Notes: First cost rounded to the nearest $1,000. Costs shown in Table ES-2 may not total  
   precisely due to rounding. 
    
 
 
 
 
 
  



                                                                                                                                Executive Summary 

Revised Final BCWPA PIR and EIS     April 2007 (Revised May 2012) 
xviii 

TABLE ES-3:  BROWARD COUNTY WATER PRESERVE AREAS TOTAL 
INVESTMENT COST AND AVERAGE ANNUAL COST FOR RESTORATION 

ELEMENTS 
(FY 2012 PRICE LEVELS)  

Project First Cost1 $834,211,000 
  
Investment Costs  
     Interest During Construction  
         --Construction 22,190,000 
         --Real Estate 41,970,000  
Total Investment Cost $898,371,000 
  
Average Annual Costs  
     Interest and Amortization of Initial 
Investment 

46,385,000 

     OMRR&R2 3,030,000 
Total Average Annual Costs $49,415,000 

         Notes: 1. Does not include sunk PED or Recreation Costs; 2. OMRR&R costs do not include 
recreation expenditures.   
  

 

On April 4, 1996, Congress enacted the Federal Agriculture Improvement and 
Reform Act of 1996 (Public Law 104-127, 110 Stat. 1022).  Section 390 of the 
Federal Agriculture Improvement and Reform Act of 1996 gave the Secretary of 
Interior broad discretion in the expenditure of the initial $200,000,000 and more 
limited discretion in the expenditure of the additional $100,000,000 to be 
generated by the sale of excess or surplus Federal property. In December 1996, 
the Department of Interior (DOI) and SFWMD executed a Federal Grant 
Agreement (Grant Title-East Coast Buffer/Water Preserve Area Land
Acquisition Grant No. FB-1) in which DOI provided Federal funds and SFWMD 
provided State matching funds to acquire lands in the East Coast Buffer. In 
June 1999, the DOI and SFWMD executed another Grant Agreement entitled 
Everglades Watershed Restoration-Grant Number LWCF-1, in which DOI
provided Federal funds and SFWMD provided State matching funds for the 
acquisition of land in the East Coast Buffer/WPA and Southern Corkscrew 
Regional Ecosystem Watershed Project.  Between the Federal money contributed 
from the Farm Bill funds and the Land and Water Conservation funds, the DOI 
has provided a total of approximately $43,965,233 which will be credited to the 
Federal Government toward the lands in the BCWPA Project components. 

 

 

For the C-11 Impoundment, a total of approximately $30,275,901 will be credited 
to the Federal Government.  For the C-9 Impoundment, a total of approximately 
$10,922,795 will be credited to the Federal Government.  For the WCA3A/3B 
SMA, a total of approximately $2,776,537 will be credited to the Federal 
Government. 
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These amounts may be increased or decreased based on a more detailed analysis 
during the crediting review process after approval of the Project, execution of a 
Project Partnership Agreement and certification of the land. 
Table ES-4 shows the Federal cost share for LERRs to be $46,311,000; the 
remaining estimated $2,345,767 is future Federal Administrative costs and 
contingencies. 

TABLE ES-4:  COST APPORTIONMENT OF THE SELECTED PLAN 
(FY 2012 PRICE LEVELS) 

Item Federal Cost Non-Federal Cost Total 
Ecosystem Restoration (ER)    
   PED1 $28,198,000  $28,198,000  $56,396,000  
   Construction Management $14,806,000 $14,806,000 29,612,000 
   Relocations   $20,618,000 20,618,000 
Lands and Damages $46,311,000 $334,322,000 380,633,000 
   Ecosystem Restoration2 $340,815,500 $32,186,500 373,003,000 
       
   ER Subtotal $430,130,500  $430,130,500  $860,261,000  
    
   Recreation $3, 223,000  $3,223,000 $ 6,446,000 
    
Total Project Cost $433,353,500  $433,353,500  $866,707,000  
    
Monitoring Costs    
   Water Quality $ 190,000 $ 190,000 $ 380,000 
   Mitigation3 $50,000 $50,000 $100,000 
OMRR&R    
   Ecosystem Restoration $1,515,000   $1,515,000     $ 3,030,000 
   Recreation  $ 412,000   $ 412,000  
Notes: 
1. PED estimates for non-recreation components are derived directly from the MCACES.  PED costs shown in 
this table include sunk costs.  
2. The ecosystem restoration construction cost and PED cost are not detailed as being shared equally due to the 
SFWMD land costs.  The Federal shares were changed to bring the total project cost to a 50/50 share basis. 
3. Mitigation monitoring costs are expected to last at least five years but not to exceed ten years.    
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BENEFITS OF THE SELECTED PLAN 
 

 

 

CERP project alternatives are evaluated and selected based on the alternative’s 
contributions to the goals and purposes of the CERP.  The alternative plan that 
is selected should be the plan that provides the most cost-effective means of 
achieving environmental and economic benefits on a system-wide basis.  System-
wide is defined in the CERP Programmatic Regulations as “pertaining to south 
Florida ecosystem as a whole.”  

The selected plan is integral for achieving an incremental improvement towards 
the system-wide ecosystem restoration and other water-related needs, goals, and 
objectives for CERP, and for this area of the south Florida region.  The BCWPA 
Project will contribute to the environmental restoration of south Florida by 
providing regional water storage that will reduce demands on the Everglades 
and the regional system.  The selected plan is expected to provide both reduced 
phosphorus loading, as well as some hydrologic benefit (particularly when 
coupled with future CERP projects as demonstrated in Band 1 modeling results) 
by keeping stormwater out of the Everglades.  It is also expected to support 
restoration of hydropatterns by keeping clean Everglades water in the natural 
system.  The combined hydrologic and reduced phosphorus benefit will directly 
reduce the expansion of cattail and reduce the increase in primed acreage 
(enriched soils).  This provides benefit to periphyton, prey fish, wading birds, 
and other ridge and slough related species.  Under Band 1, hydrologic benefits 
and corresponding ecological benefits are realized in the ridge and slough 
landscape (one of the defining landscape attributes of the pre-drainage 
Everglades), in sawgrass marsh (another defining landscape attribute of the pre-
drainage Everglades), and with the Everglade snail kite (a federally-listed 
endangered species that inhabits the Everglades ecosystem).  Some of these 
hydrological improvements extend into Everglades National Park, even if they 
do not meet desired restoration targets.  

Based on the engineering and design of restoration elements of the selected plan, 
the average annual cost (AAC) is $49,415,000 and the total average annual 
habitat units (AAHU) is 166,211.  The average annual cost per the combined 
average annual habitat units generated by the Project is approximately $297.  
Cost per acre is approximately $1,200. The Project will have a direct beneficial 
effect on approximately 563,000 acres in WCA 3 and 200,000 acres in the greater 
Everglades, as well as the reduction of over 8,500 acres of cattail over the year 
2050 without project condition.  The Project will increase the spatial extent of 
the natural area by over 4,000 acres via the inclusion of the WCA 3A/3B SMA.  
The average annual cost for BCWPA recreation elements is $748,000 and the 
average annual benefit is $1,376,000.  The average annual net benefit for the 
BCWPA recreation sites is estimated at $628,000.  There are nearly 2 times the 
benefits compared to costs.   
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The selected plan will provide additional water for the natural system in WCA 
3A, WCA 3B and ENP, which will be reserved or allocated for the natural system 
by the State of Florida.  Modeling results indicate that the BCWPA Project could 
provide up to 50,000 acre-feet of water to the ENP on an annual basis.  The 
median value (water year) of water made available in ENP is approximately 
15,000 acre-feet.  The results also indicate that water is made available by the 
Project in WCA 3B in both the wet season and dry season.  The median value 
(water year) of water made available in WCA 3B is approximately 2,000 acre-
feet. Specific details of the identification of water, including graphics that show 
the quantity of beneficial water available over the course of a water year, are 
found in Annex C. Figures C- 50 through C-53 identify the amount of beneficial 
water made available to ENP.  Figures C-38 through Figure C-40 indicate that 
beneficial water is made available to portions of WCA 3B at specific times.  This 
incremental water produced by the Project will be reserved or allocated for the 
natural system in accordance with the Master Agreement and requirements of 
WRDA 2000.  The selected plan also provides additional water to meet 
agricultural, municipal, and Tribal water needs.   
 

 

 

 

The BCWPA Project provides water for distribution to other CERP projects to 
fully achieve ecosystem restoration objectives in the ENP and Biscayne Bay (e.g., 
WCA 3A Decompartmentalization and Sheet Flow Enhancement; WCA 2B Flows 
to ENP; North and Central Lake Belt Storage Areas).  Aquifer Storage and 
Recovery (ASR) components of CERP, which lessen the reliance on surface water 
deliveries from the natural system (to meet water supply and aquifer protection 
needs), will not function without the storage and conveyance infrastructure 
provided by the selected plan.  The water storage, seepage management, and 
conveyance functions necessary for south Florida ecosystem restoration are 
dependent on the BCWPA Project components.   

Due to the seepage management features the BCWPA Project implementation 
will keep additional water in the WCAs, for fish and wildlife.  A portion of the 
water from pumped discharges at the existing S-9 Pump Station, once captured 
in the C-11 and C-9 impoundments, will be available for timed distribution to 
other CERP project areas and Snake Creek estuary.  This transfer of water for 
the WCAs and ENP does not preclude operations of the C&SF Project to make 
supplemental deliveries to the WCAs during drought conditions to compensate 
for water releases from the WCAs to the Lower East Coast. 

ADVERSE EFFECTS OF THE PLAN 

Any adverse effects associated with the selected plan will be more than offset by 
the numerous benefits associated with the selected plan implementation.  The 
design of the selected plan minimizes impacts to existing wetlands, Section 404 
mitigation sites, and fish and wildlife habitat, and includes environmentally 
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responsible design features.  Adverse effects to the existing Section 404 
mitigation sites will be compensated for as previously described. 
 

 

   

 

 

Permanent habitat losses due to wetland and upland conversion within the 
footprint of Project features would be offset by the gain in habitat quality in the 
Everglades (including ENP & WCA 3A/3B) and within the WCA 3A/3B SMA 
feature.  There will be no adverse impacts on minority or disadvantaged 
populations associated with project implementation. 

To minimize adverse effects to cultural resources eligible for listing on the 
National Register of Historic Places, the C-11 Impoundment footprint has been 
modified.  The embankment and the seepage canal have been realigned to 
exclude two sites from the impoundment.  The realignment has resulted in the 
loss of storage volume but is not sufficient to change any of the Project’s benefits.   
Through consultation with the State Historic Preservation Officer (SHPO), the 
Miccosukee Tribe of Florida and the Seminole Tribes of Florida, the USACE has 
determined that inundation would adversely affect site (8BD2131).  Measures to 
avoid or mitigate this adverse effect are being developed as part of the detailed 
design.  If adverse affects cannot be avoided in the final design, then measures to 
mitigate the effects to 8BD2131 will be developed.  These measures will be 
implemented by a Memorandum of Agreement between the USACE, the Florida 
SHPO, and the South Florida Water Management District.    

Potential adverse effects of a temporary nature include emission of dust, 
mobilization of sediments and generation of noise during construction of 
proposed structures, including excavation, earth moving and embankment and 
impoundment construction.  The USACE construction specifications include 
appropriate requirements to maintain acceptable levels of noise generation, local 
water contamination, and air emissions within required limits. 

PROJECT JUSTIFICATION 

The CERP Programmatic Regulations provide that individual projects must be 
justified based on their ability to provide benefits that justify costs on a next-
added increment basis.  Next-added increment (NAI) is defined as “the next 
project to be added to a system of projects that includes only those projects that 
have been approved … and are likely to be implemented by the time the project 
evaluation is completed.”  CERP projects approved at the time of the NAI 
(Picayune Strand, C-43 Western Basin Storage, Site 1 Impoundment) are not 
hydrologically connected to BCWPA Project and did not factor into the NAI 
analysis conducted.  Therefore, the BCWPA Project NAI does not include any 
other CERP projects.  Similar to the procedures for evaluating and selecting the 
plan, system-wide environmental benefits of the selected plan were quantified on 
a next-added increment basis.   
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Section 601(f)(2)(A) of WRDA 2000 provides that in carrying out an activity 
authorized under WRDA 2000, the Secretary of the Army may determine that 
the activity is justified by the environmental benefits derived by the south 
Florida ecosystem and that no further economic justification is necessary, 
provided that it is determined that the activity is cost-effective.  This report 
contains data and evaluations demonstrating that the selected plan is the most 
cost-effective means of achieving system-wide benefits for the south Florida 
ecosystem and the benefits of the Project.  The selected plan is justified through 
its incremental contribution toward improving the functions and quality of fish 
and wildlife habitat in WCAs 3A and 3B and ENP, and within the WCA 3A/3B 
SMA.  As an incidental benefit, modeled releases via C-9 improved salinity levels 
in the Snake Creek estuary.  The BCWPA Project includes an adaptive 
management plan to address questions related to project design and operations, 
as well as identifying the linkage to other CERP and non-CERP projects, in 
order to improve project implementation.  The Adaptive Management Plan 
(Annex E, Part IV) links monitoring to certain performance measures to verify 
success of incremental project implementation (phased design/construction 
approach) or identify issues and potential options to address them, where there 
is flexibility in the project implementation plan per the National Research 
Council (NRC) recommendations.  Other NAS points addressed in the PIR 
include climate change, the use of impoundments for water storage, incremental 
adaptive restoration and the development of relationships between hydrologic 
and ecological factors to indicate restoration (NCR, 2010). 

ENVIRONMENTAL OPERATING PRINCIPLES  

This report and the selected plan for the BCWPA Project are consistent with the 
USACE seven "Environmental Operating Principles."  These principles were 
adopted in 2002 to foster unity of purpose and consistency on environmental 
issues in USACE projects, reflect a new tone and direction for dialogue on 
environmental matters, and to ensure that USACE employees consider 
conservation, environmental stewardship, preservation, and restoration concepts 
in all USACE activities throughout the lifecycle of USACE projects.   

Consistent with the Environmental Operating Principles, agencies, 
stakeholders, and the public were all encouraged to participate and provide 
commentary throughout the development of this Project through the posting of 
project documents, public meetings, and requests for comments.   

The selected plan would help to reverse declining conditions in the Everglades 
ecosystem and provide for a return to sustainable, diverse conditions in one of 
the most unique natural system areas in the United States.  Beneficial effects in 
the environment were predicted utilizing a peer-reviewed, scientific model for 
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simulating hydrologic conditions in south Florida.  No adverse effects on the 
human environment were forecast as part of the modeling analysis.  The 
proposed BCWPA Project and PIR/EIS are in compliance with all pertinent laws 
and applicable policies, and the Project is consistent with other restoration 
activities in south Florida occurring as part of the CERP.  In taking a watershed 
approach, the BCWPA Project would be one of many projects that will 
beneficially affect the remaining, contiguous ecosystem of south Florida.  
 

 

 

 

 

 

PROJECT ASSURANCES AND THE SAVINGS CLAUSE 

As a result of laws passed by both the Federal government and the State of 
Florida, CERP PIRs are required to ensure the interests of the stakeholders, 
including the Federal government and the State of Florida, are adequately 
addressed by the Project being recommended for approval and implementation. 
The basic principles and methodologies used to identify water were based on the 
procedures and guidance contained in the July 2007 draft Programmatic 
Regulations Guidance Memorandum 4 (“Identifying Water Needed to Achieve 
the Benefits of the Plan”).  The Savings Clause evaluations were based on the 
draft Programmatic Regulations Guidance Memorandum 3 (“Savings Clause 
Requirements”).  The BCWPA Project provides the infrastructure and hydrologic 
functions necessary to achieve the Savings Clause protections so that other 
CERP projects may be successfully implemented.   

SELECTED PLAN IMPLEMENTATION 

Detailed design of the BCWPA Project will be accomplished by the Jacksonville 
District.  Detailed design will be coordinated and reviewed by the SFWMD.  All 
features will be designed in accordance with USACE regulations and standards 
and comply with State of Florida laws.  Activities during the construction phase 
will be in accordance with the May 2000 Design Agreement and will be the 
responsibility of the USACE.  Crediting for work performed by the SFWMD will 
be subject to project authorization and adherence to USACE design standards 
and regulations.  Lands, easements, relocations, and right-of-ways (LERRs) will 
be the responsibility of the SFWMD.  A draft Operating Manual is included with 
this report.  An interim Operating Manual modifying the draft Operating 
Manual will be completed during the detailed design phase reflecting any design 
modifications that occur during detailed design.  A final Operating Manual will 
be prepared following completion of operational testing and monitoring which 
occurs at the end of the construction phase.  The Operational Testing and 
Monitoring Plan (OTMP) cost share will be 50/50. 

PUBLIC AND AGENCY COORDINATION  

As required by NEPA, a scoping letter (dated September 28, 2004) for the 
BCWPA Project was mailed to Federal, state, and local agencies, Native 
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American Tribes, private organizations, and interested parties to solicit their 
views, comments, and information about resources, study objectives, 
alternatives, and important features within the study area.  Scoping for a prior 
feasibility study (the WPAFS) was initiated on June 23, 2000; circulation and 
noticing of initiation of the draft feasibility study occurred in July 2000.  These 
prior scoping and public and agency coordination efforts helped to accomplish 
early identification of issues in the BCWPA Project area.  Information related to 
the project area was incorporated into the planning for the BCWPA Project.  
 

 

 

 

Through the public participation process of the outreach and NEPA scoping, no 
significant and adverse impacts became known.  There was sufficient public 
input to feel confident that scoping was successful and that the breadth of the 
potential impacts were communicated and understood by the public.  Therefore 
with no significant and adverse impacts, there is nothing that would require a 
disproportionate impact analysis.  Thus, this NEPA process has found no 
evidence of significant, adverse and disproportionate impacts.  The Revised Final 
PIR/FEIS (2012) incorporates updates resulting from policy changes and other 
events that have occurred since the 2007 Civil Works Review Board approval.  
The policy changes are discussed in Appendix H and updates resulting from the 
policy changes are included in the Revised Final PIR/EIS.  The Revised Final 
PIR/EIS will be coordinated with Federal, state, and local agencies as well as 
interested stakeholders. 

The proposed action has been coordinated with the U.S. Fish and Wildlife 
Service (USFWS) and the National Marine Fisheries Service (NMFS) in 
accordance with Section 7 of the Endangered Species Act; with the NMFS under 
the Magnuson-Stevenson Fisheries Act; with the USFWS and the Florida Fish 
and Wildlife Conservation Commission (FWC) under the Fish and Wildlife 
Coordination Act; the SHPO under the National Historic Preservation Act and 
Archaeological and Historic Preservation Act (AHPA); Natural Resources 
Conservation Service under the Farmland Protection Act; and the Florida 
Department of Environmental Protection (FDEP) under the Coastal Zone 
Management Act and Clean Water Act.  In addition, it has been coordinated and 
noticed to the U.S. Environmental Protection Agency (USEPA), U.S. Department 
of Agriculture (USDA), U.S. Department of Health (USDOH), U.S. Geological 
Survey (USGS), National Park Service (NPS), Florida Department of 
Transportation (FDOT), Florida Department of Health (FDOH), and others by 
individual and coordination letters notifying agencies of the preparation of the 
Draft EIS.  All agencies were invited to participate in the PDT that conducted 
project formulation and evaluations.  The USFWS, FWC, and FDEP have all 
been active project team participants.   

TECHNICAL REVIEW 
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An Internal Technical Review (ITR) was performed on the Draft and 2007 Final 
PIR/EIS by a multi-disciplinary team consisting of technical staff from USACE.  
Significant comments were addressed and incorporated into the PIR/EIS.  In 
addition to the ITR, an Agency Technical Review was conducted on the 
environmental benefits model, Micro-Computer Aided Cost Estimating System 
(MCACES) cost estimate, and PIR/EIS by a team of USACE experts outside the 
Jacksonville District in accordance with procedures described in the USACE 
Engineer Circular (EC) 1165-2-209 (“Water Resources Policies and Authorities – 
Civil Works Review Policy), dated 31 January 2010.  Significant comments were 
addressed and incorporated into the revised Final PIR/EIS.  The Office of 
Federal Procurement Policy Act, 1988, Section 911 of WRDA 1986 and OMB 
Circular A-131 mandate value engineering (VE) to ensure appropriate studies 
have been performed and that all proposals indicating savings greater than 
$1,000,000 be resolved.  Value engineering reports were completed in August 
2005 and August 2010 to study the project function, identify alternative ways to 
achieve the equivalent function, increase project value and reduce costs.  The VE 
report recommendations were included in the 2007 final PIR.  An additional VE 
study was completed in August 2010.  Agency Technical Review of the PIR was 
certified on 17 March 2011 and costs were certified on 9 February 2012. 
 

 

 

 

 

 

AREAS OF CONTROVERSY 

There are no areas of controversy.     

UNRESOLVED ISSUES 

Of the four National Register eligible prehistoric sites within the Project area 
only one (8BD2131) cannot be avoided by project design.  This site is located 
inside of the C-11 Impoundment area.  Measures to mitigate the impacts from 
inundation on the archeological material have been tentatively approved 
through consultation with the Florida State Historic Preservation Officer.  
However, the site is known to contain human remains.  The Miccosukee and 
Seminole Tribes of Florida have indicated that inundation of these remains 
would be an unacceptable adverse effect and all possible measures to avoid 
inundation be evaluated.  Alternatives to avoid inundation of the remains will be 
developed during Detailed Design.  These measures will be developed in 
consultation with the Federally Recognized Tribes, the SHPO, and the Advisory 
Council on Historic Preservation.  

MAJOR FINDINGS AND CONCLUSIONS 

The BCWPA Project is integral for achieving the CERP system-wide ecosystem 
restoration and other water-related goals and objectives.  Further, this Project is 
a critical building block upon which implementation of other CERP projects will 
be able to fully achieve ecosystem restoration objectives in WCA 3A, WCA 3B,  
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ENP, and Biscayne National Park.  The BCWPA Project includes the WCA 
3A/3B SMA, the C-11 Impoundment, and the C-9 Impoundment, which were 
initially authorized CERP components.  These components are mutually 
dependent and their benefits are interdependent.  It is recommended that they 
be authorized as a single Project with three features known as the BCWPA 
Project and that the three initially authorized separate projects be de-
authorized.   The construction sequence would implement the components as 
follows: C-11 Impoundment, WCA 3A/3B Seepage Management Area, and C-9 
Impoundment.  
 

 

 

 

 

JUSTIFICATION FOR BROWARD COUNTY WATER PRESERVE AREA 
PROJECT 

Section 385.26 of the CERP Programmatic Regulations requires that the 
selected plan be “justified on a NAI basis.” If a selected plan cannot be justified 
on a next-added incremental basis, the selected plan may be combined with 
other projects to identify an alternative that can be justified on a next-added 
incremental basis per the Master Implementation Sequencing Plan (MISP, 2005) 
for CERP.  This is the case with the individual projects (C-11 Impoundment, 
WCA 3A/3B SMA, C-9 Impoundment) and just one more reason for combining 
them into one Project.  The Broward County Water Preserve Areas Project 
Implementation Report focuses on the holistic development and function of the 
three congressionally authorized projects being de-authorized as individual 
projects and being reauthorized as one Project. 

The BCWPA  Project (C-11 and C-9 impoundments and WCA 3A/3B SMA)’ 
would function holistically in a regional manner to 1) reduce undesirable water 
losses from the natural system through seepage and 2) capture, store and 
redistribute stormwater runoff from the lower east coast previously sent to the 
Everglades and tide.  The BCWPA Project will produce related benefits to spatial 
extent, groundwater recharge, estuary salinity levels, salt water intrusion 
reduction, and fish and wildlife habitat.  No single or pair of components would 
work as well as the three together, as a regional unit, according to hydrologic 
modeling conducted with the South Florida Water Management Model.  

If the C-11 Impoundment were built without the C-9 Impoundment and WCA 
3A/3B SMA it would keep urban stormwater out of the Everglades only to a 4-
foot depth capacity and for a limited time (thus the need for the C-9 
Impoundment).  Without the C-9 Impoundment and the WCA 3A/3B SMA, once 
the 4-foot depth was reached, stormwater would be pumped into the Everglades.  
Without the WCA 3A/3B SMA, good water would seep from the Everglades, and 
away from where it is needed for restoration into adjacent urban areas 
potentially causing flooding.   
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If the C-9 Impoundment were built without the C-11 Impoundment and WCA 
3A/3B SMA, it would serve no purpose, as stormwater would not be captured in 
the C-11 Impoundment and diverted to the C-9 Impoundment for  conveyance 
southward.  Also, the C-9 Impoundment would not solve seepage problems; thus 
the need for the WCA 3A/3B SMA.   
 

 

 

 

 

 

Some benefits may be realized if the WCA 3A/3B SMA were constructed alone 
but seepage and local flooding problems would still occur.  The WCA 3A/3B SMA 
and C-9 Impoundment would capture and provide water during minor dry 
season events without the C-11 Impoundment.  The C-9 Impoundment would not 
capture stormwater for conveyance without the C-11 Impoundment.  

Some benefits would be realized with the C-11 and C-9 impoundments.  Without 
the WCA 3A/3B SMA, there would be no conveyance feature.  The WCA 3A/3B 
SMA provides a very important function in water movement via seepage 
reduction and conveyance.  During wet season, water would still have to be 
diverted to the Everglades which would defeat the project purpose.  Minor and 
temporary benefits would be realized without the WCA 3A/3B SMA.  The C-9 
Impoundment and the WCA 3A/3B SMA would provide only minor dry season 
benefits with the WCA 3A/3B SMA in place.  Minor seepage control would be 
realized with the WCA 3A/3B SMA but no water conveyance south from the C-9 
Impoundment would be realized without the C-11 Impoundment.  The C-11 
Impoundment plus the WCA 3A/3B SMA, without the C-9 Impoundment, would 
be able to capture stormwater from the Western C-11 Basin and provide some 
seepage benefits.  During periods of high water there would be no place to store 
excess water other than the Everglades, which means less ability to control 
water levels and supplies in the Everglades. 

UPDATES SINCE THE 2007 PROJECT IMPLEMENTATION REPORT 

The 2007 Final PIR/EIS was approved by the USACE Civil Works Review Board 
in 2007.  However, the 2007 final PIR/EIS did not receive a signed Chief’s 
Report, or a Record of Decision, due to changing policies at the time.  Those 
policies have been finalized, and the PIR/EIS updated to conform accordingly.  
Below is the list of updates to the BCWPA PIR/EIS since 2007.   

1.  The final array of alternatives was modified due to new information 
regarding seepage in the Project area; alternatives with 6-foot impoundments 
were screened from analysis.  However, the recommended BCWPA plan has not 
changed or been updated.  Alternative ‘A4’ is still the selected plan. 

2.  Real estate prices have been revised from the actual acquisition costs to fair 
market value costs on those lands not cost shared under the Department of 
Interior Grants. 
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3.  Construction costs have increased due to inflation and new risk and 
uncertainty contingency policy. 

4.  Impoundment levees built with steps for wave break have been shown to 
cause wildlife entrapment issues.  The previously proposed steps were removed 
from the impoundment designs and replaced with value engineered surfaces.   

5.  Agricultural chemical threshold: testing results for the WCA 3A/3B SMA 
came back acceptable.  Additional sampling and testing for selenium is needed 
for C-11 and C-9 Impoundments to address USFWS concerns of ecological risk 
interim thresholds, as described in their 6 August 2010 letter (Annex A).  
Section 7 has been updated to address the HQ-USACE 14 Sept 2011 
Agricultural Chemical Policy.  Appendix A includes a soil management plan.    

6.   A communication tower is proposed with no guy/support wires.  The exact 
size and location is to be determined during detailed design of the Project after a 
path analysis has been completed so communication with West Palm Beach can 
be assured. 

7.  The environmental benefits modeling has been updated and  ATR completed 
and certified by the Ecosystem Planning Center of Expertise (22 Nov 2010) to 
comply with EC 1105-2-412 (“Assuring Quality of Planning Models ” 31 March 
2011).  It has been approved for a one-time use by USACEHQ (1 Feb 2011). 

8.  An updated cost benefit / cost effectiveness / incremental cost analysis has 
been provided throughout the PIR/EIS (main report, recreation appendix, 
economic appendix, etc).  

9.  The Ecological Monitoring Plan has been updated based on the 2009 
REstoration COordination and VERification (RECOVER) Monitoring 
Assessment Plan (Annex E, Part III). 

10.  A Vegetation Management Plan has been added to the PIR/EIS, per the 27 
May 2010 Memorandum through the Commander, South Atlantic Division, 
Subject:  Comprehensive Everglades Restoration Plan (CERP) – Requirements for 
Project Implementation Reports (PIRs) and Other Implementation Documents 
(Annex E, Part II). 

11.  A sea level rise analysis was added to the PIR/EIS to comply with EC 1165-
2-211 (“Water Resource Policies & Authorities Incorporating Sea-level Change 
Considerations in Civil Works Programs”), dated July 2009 (see Section 5.10.5).   
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12.  Remotely operated telemetry will be included to make the Broward County 
WPA functional and operational as needed.  Telemetry is to be installed in the 
initial phase of construction.   
 

 

 
 
 
  
 

13.  A 76 acre parcel of real estate within the southern portion of the WCA 3A/3B 
SMA was not cost effective to acquire.  The parcel is within a triangle formed by 
the US Highway 27, Miami Canal (C-6) and Krome Avenue which will be 
excluded from the Project footprint.  The USACE worked with the non-Federal 
sponsor to develop and screen concepts for a solution based on USACE guidance, 
CERP goals and study objectives.  The agreed upon solution would: 1) avoid the 
parcel and ‘triangle’ property that could not be hydraulically protected; 2) 
reroute the C-502B on the northwest side of Krome Avenue and connect it to the 
L-33 canal using an existing structure to convey the water into the C-6.  There 
are no changes to the rest of the Project.  Real Estate and engineering costs and 
risks were recalculated and recertified.  Project benefits were checked.  The PIR 
and figures were updated to reflect the solution. 

The revisions to the PIR/EIS since the 2007 version do not include substantial 
changes in the proposed action that are relevant to environmental concerns, nor 
are there significant new circumstances or information relevant to 
environmental concerns and bearing on the proposed action or its impacts.  
However, cumulatively, the revisions and additions are important related to 
cost, modeling, final array of alternatives, benefits analysis, design, and 
new/updated policies and guidance.  As such, agencies and the public will have 
an opportunity to review the revised final PIR/EIS.  An agency/public review 
period will be coordinated following ATR.  After the agency/public review, the 
revised final PIR/EIS and a revised Chief’s Report and draft Record of Decision 
will be re-coordinated with USACE’s South Atlantic Division and Headquarters.  
All policy updates to the PIR completed since the 2007 PIR/EIS are included in 
more detail in Appendix H – Policy Updates. 
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1.0 INTRODUCTION 
 

 

 

 

The Comprehensive Everglades Restoration Plan (CERP or the Plan) provides a 
framework for the restoration of ecological function for the diverse and 
significant habitats of the south Florida ecosystem, including the Everglades, 
which encompasses 18,000 square miles from Orlando to the Florida Reef Tract.  
Everglades National Park (ENP) (the largest national park east of the 
Mississippi River, comprising a significant portion of the greater Everglades 
ecosystem) is a World Heritage Site, an International Biosphere Preserve, and a 
Wetland of International Importance.  The Everglades and the south Florida 
ecosystem are affected by competing demands for recreation, development, 
natural and commercial resources, and include 68 Federally listed threatened 
and endangered plants and animals.  

First authorized by Congress in 1948, the Central and Southern Florida (C&SF) 
Project expanded the existing network of canals, levees, water storage areas and 
water control structures in south Florida.  The C&SF Project objectives included 
flood damage reduction, regional water supply, prevention of saltwater 
intrusion, preservation of fish and wildlife, recreation and navigation.  While 
fulfilling these objectives, the project has had unintended adverse effects on the 
natural environment that constitutes the Everglades and south Florida 
ecosystem by disrupting the pre-existing hydrologic regime.  As a result, in 1996, 
the United States Army Corps of Engineers (USACE), in conjunction with the 
South Florida Water Management District (SFWMD), was directed to develop a 
comprehensive plan to restore, preserve, and protect the south Florida ecosystem 
while also providing for other water-related needs of the region such as water 
supply and flood protection.  The resulting plan submitted to Congress on July 1, 
1999, is called Comprehensive Everglades Restoration Plan (CERP), and 
consists of proposed structural and operational modifications to the C&SF 
project.  

CERP was approved as a framework for the restoration of the natural system in 
Section 601 of the Water Resources Development Act of 2000 (WRDA 2000).   
CERP consists of 68 components to restore, preserve, and protect the south 
Florida ecosystem while providing for other water-related needs of the region.   
CERP components will be implemented over an approximate 40-year period.  
Together, these components will benefit the ecological functioning of more than 
2.4 million acres of the south Florida ecosystem by improving and/or restoring 
the proper quantity, quality, timing and distribution of water made available for 
the natural system while also addressing urban and agricultural water supply 
concerns and maintaining existing levels of flood protection.  

Significantly less water flows through the ecosystem today compared to the past.  
An average of 1.7 billion gallons of water per day that once flowed through the 



Section 1  Introduction 

Revised Final BCWPA PIR and EIS  April 2007 (Revised May 2012) 
1-2 

ecosystem is now discharged to the Atlantic Ocean or the Gulf of Mexico via 
C&SF Project canals.  CERP will capture a significant amount of this water in 
above-ground, in-ground, and underground storage areas, retain this water and 
redistribute it as needed.  Specifically, this water will be stored in 330 aquifer 
storage and recovery (ASR) wells, over 217,000 acres of new reservoirs, and 
wetland treatment areas.  In addition, various means of seepage control along 
the remaining Everglades will retain more water in the Everglades ecosystem, 
thereby increasing the volume of water retained in the natural system.  Finally, 
wastewater reuse facilities are included in CERP to provide a source of 
additional water to meet restoration needs.  
 

 

 

The natural alternating flooding and drying periods, termed hydroperiods, are 
vital to the Everglades ecosystem and have been severely altered by human 
activities.  Restoring natural patterns of inundation and variability of water 
flows and levels is an integral part of the CERP.  Specifically, CERP modifies the 
timing of water held and released into the ecosystem so that it more closely 
matches historical natural patterns.  Changes in water delivery schedules will 
be made in some areas to alleviate extreme fluctuations.  Lake Okeechobee 
water levels will be modified to improve the health of the lake.  In other areas, 
the rainfall-driven operational plan will improve the timing of water flows. 

The final factor in the water equation is the real extent and movement of water 
through the system.  The remaining Everglades ecosystem has been separated, 
or compartmentalized, by canals and levees.  CERP would remove over 240 miles 
of levees and canals to improve the connectivity of natural areas and restore 
sheetflow.  In addition, excess phosphorus, mercury and other contaminants 
have diminished water quality in the south Florida ecosystem.  The water 
quality of the Everglades Water Conservation Areas (WCAs), the coastal 
estuaries, Florida Bay and the Keys shows similar signs of degradation.  CERP 
would help improve the quality of water discharged to natural areas by directing 
flow through wetlands-based treatment areas totaling approximately 36,000 
acres. 

The Water Preserve Areas (WPA) concept is an integral part of CERP.  
Ecological restoration of the Everglades would require a significant increase in 
the quantity of water made available or retained for the natural system.  One 
main tenet behind the WPA concept is the capture and storage of excess water 
that is currently lost to tide (or to the ocean) with the ability to make releases 
later to meet agricultural, municipal, and saltwater intrusion prevention 
demands for water supply.  Another main tenet of the WPA concept is to control 
or reduce seepage from WCAs while maintaining surficial aquifer flow through 
groundwater recharge with stored water.  Both tenets provide management of 
excess water and promote retention of water within the natural system for 
Everglades restoration.   
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The Broward County WPA (BCWPA) Project consists of three major components 
of the WPA concept, C-11 Impoundment, C-9 Impoundment, and WCA 3A and 
3B Seepage Management Areas (WCA 3A/3B SMA).  The other components of 
the WPA concept, Acme Basin B and Site 1, are being evaluated in separate 
Project Implementation Reports (PIRs).  The BCWPA Project is planned and 
designed primarily to perform two functions:  1) reduce seepage loss from WCA 3 
to the C-9 and C-11 basins, and 2) capture and store excess surface water runoff 
from the Western C-11 Basin that is currently discharged untreated into the 
WCA 3, thus reducing nutrient loading to the natural system.  The C-11 and C-9 
impoundment components also aid the (WCA 3A/3B SMA) component in 
reducing seepage from WCA 3A and WCA 3B by reducing the water level 
difference between WCA 3 and the drained areas immediately to the east.  The 
impoundments would assist in maintaining existing levels of flood protection 
that resulted from discharges at the S-9 pump station.  The Project also 
addresses insufficient quantities of water available in the regional water 
management system during dry periods to meet municipal, agricultural, and 
environmental water supply demands.   
 
This report documents and references the studies the BCWPA Project is based 
on in accordance with the requirements of Section 601(d) of the WRDA 2000.  
The Water Conservation Areas, adjacent CERP study areas and BCWPA Project 
components are displayed with the adjacent lands to the east as shown in 
Figure 1-1. 
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 FIGURE 1-1: COMPREHENSIVE EVERGLADES RESTORATION PLAN  
STUDY REGIONS: BROWARD COUNTY WATER PRESERVE AREAS 

STUDY REGION LOCATION  
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1.1 REPORT AUTHORITY 
 
The Comprehensive Everglades Restoration Plan was approved in Section 601 of 
WRDA 2000, which states, in part: 
 
  (b) Comprehensive Everglades Restoration Plan -  

(1) APPROVAL -  
(A) IN GENERAL. —Except as modified by this section, the Plan is 
approved as a framework for modifications and operational 
changes to the Central and Southern Florida Project that are 
needed to restore, preserve, and protect the south Florida ecosystem 
while providing for other water-related needs of the region, 
including water supply and flood protection. The Plan shall be 
implemented to ensure the protection of water quality in, the 
reduction of the loss of fresh water from, and the improvement of 
the environment of the south Florida ecosystem and to achieve and 
maintain the benefits to the natural system and human 
environment described in the Plan, and required pursuant to this 
section, for as long as the project is authorized.  

 
The components of the BCWPA Project were initially authorized in WRDA 2000.  
The specific authorization for these components is contained in Section 601 of 
the Act, which states:  
 
 (b) Comprehensive Everglades Restoration Plan - 

(2) SPECIFIC AUTHORIZATIONS -  
(C) INITIAL PROJECTS. —The following projects are authorized 
for implementation, after review and approval by the Secretary, 
subject to the conditions stated in subparagraph (D), at a total cost 
of $1,100,918,000, with an estimated Federal cost of $550,459,000 
and an estimated non-Federal cost of $550,459,000:  

(iv) Water Conservation Areas 3A/3B Levee Seepage 
Management, at a total cost of $100,335,000, with an 
estimated Federal cost of $50,167,500 and an estimated non-
Federal cost of $50,167,500. 
(v) C-11 Impoundment and Stormwater Treatment Area, at 
a total cost of $124,837,000, with an estimated Federal cost 
of $62,418,500 and an estimated non-Federal cost of 
$62,418,500. 
(vi) C-9 Impoundment and Stormwater Treatment Area, at 
a total cost of $89,146,000, with an estimated Federal cost of 
$44,573,000 and an estimated non-Federal cost of 
$44,573,000. 



Section 1  Introduction 

Revised Final BCWPA PIR and EIS  April 2007 (Revised May 2012) 
1-6 

Congress placed conditions on these authorized projects including the completion 
of PIRs.  These reports include additional study requirements such as cost 
effectiveness and engineering feasibility as stated in sub paragraph (b)(2)(D) of 
Section 601 which states: 
 
 (b) Comprehensive Everglades Restoration Plan - 
  (2) SPECIFIC AUTHORIZATIONS -  

 (D) CONDITIONS.  
(i) PROJECT IMPLEMENTATION REPORTS. —Before 
implementation of a project described in any of clauses (i) 
through (x) of subparagraph (C), the Secretary shall review 
and approve for the project a project implementation report 
prepared in accordance with subsections (f) and (h)  
(ii) SUBMISSION OF REPORT. —The Secretary shall 
submit to the Committee on Transportation and 
Infrastructure of the House of Representatives and the 
Committee on Environment and Public Works of the Senate 
the project implementation report required by sub-sections 
(f) and (h) for each project under this paragraph (including 
all relevant data and information on all costs).  
(iii) FUNDING CONTINGENT ON APPROVAL. —No 
appropriation shall be made to construct any project under 
this paragraph if the project implementation report for the 
project has not been approved by resolutions adopted by the 
Committee on Transportation and Infrastructure of the 
House of Representatives and the Committee on 
Environment and Public Works of the Senate. 

 
Section 601(h)(4) of WRDA 2000 further requires that a PIR document the 
following:  
 

(4) PROJECT-SPECIFIC ASSURANCES-  
(A) PROJECT IMPLEMENTATION REPORTS-  

(i) IN GENERAL- The Secretary and the non-Federal sponsor shall 
develop project implementation reports in accordance with section 
10.3.1 of the Plan.  
(ii) COORDINATION- In developing a project implementation 
report, the Secretary and the non-Federal sponsor shall coordinate 
with appropriate Federal, State, tribal, and local governments.  
(iii) REQUIREMENTS- A project implementation report shall--  

(I) be consistent with the Plan and the programmatic 
regulations promulgated under paragraph (3);  
(II) describe how each of the requirements stated in paragraph 
(3)(B) is satisfied;  
(III) comply with the National Environmental Policy Act of 
1969 (42 U.S.C. 4321 et seq.);  
(IV) identify the appropriate quantity, timing, and distribution 
of water dedicated and managed for the natural system;  
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(V) identify the amount of water to be reserved or allocated for 
the natural system necessary to implement, under State law, 
subclauses (IV) and (VI); 
(VI) comply with applicable water quality standards and 
applicable water quality permitting requirements under 
subsection (b)(2)(A)(ii);  
(VII) be based on the best available science; and  
(VIII) include an analysis concerning the cost-effectiveness and 
engineering feasibility of the project.  
 

Under the authority of Section 6004 of WRDA 2007, the Non-Federal Sponsor, 
on August 13, 2009, executed the required pre-partnership credit agreement 
(PPCA) to preserve its opportunity for credit for in-kind work completed in 
advance of execution of a PPA. The Non-Federal Sponsor is exploring alternative 
project delivery methods to expedite implementation of the Project through the 
State expedited program. Such delivery methods may include public-private 
partnerships in which the Non-Federal Sponsor contracts with a private or not-
for-profit entity for services that may include designing, building, operating or 
financing these components. 
 
1.2 STUDY AND PROJECT AREA 
 
The BCWPA study area is located along the eastern edge of the remaining 
Everglades ecosystem and the western edge of developed portions of Broward 
County predominately within the City of Weston, Town of Davie, Town of 
Southwest Ranches, Cooper City, City of Pembroke Pines and the City of 
Miramar.  A portion of the Project also extends into Miami-Dade County.  
The study area is depicted in the figure below (Figure 1–2).  The proposed 
Project area includes the WCA 3A/3B SMA and the affected C-11 and C-9 
drainage basins.  The C-11 and C-9 drainage basins are located predominately 
within Broward County, between Interstate 75/Interstate 595 in the north and 
include areas just south of the C-9 Canal in Miami-Dade County.  The eastern 
and western boundaries of the two drainage basins are the Intracoastal 
Waterway and WCA 3, respectively.     
 
The C-11 drainage basin is divided into two basins, western and eastern, by 
gated structure S-13AW located near State Road 7.  The study area is mainly 
focused on the Western C-11 Basin, which includes the South Broward Drainage 
District, Central Broward Water Control District, and the Indian Trace 
Development District.   
 
The C-9 drainage basin is also divided into two basins (western and eastern).  
Local drainage districts located within the C-9 Basin include the South Broward 
Drainage District and various municipalities that provide some control over 
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incorporated limits.  Together, these agencies make up what is known as the 
Eastern C-9 Basin.  
 

  
FIGURE 1-2:  PROJECT AREA MAP 
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1.3 PURPOSE AND SCOPE 
 
The C&SF Project as constructed had unintended negative impacts to WCA 3A 
and 3B which are part of the remaining historic Everglades.  These areas are 
integral elements of the existing water management system of south Florida, 
and are adversely affected by municipal water withdrawals and storage of 
untreated stormwater.  Discharges of stormwater into these areas have caused 
severe eutrophication that, in turn, has created monocultures of cattails.  These 
changes in vegetative structure alter habitat utilization by native fauna.  
Municipal withdrawals of groundwater from adjacent well fields led to higher 
rate of seepage out of the WCAs during the dry season stressing the ecosystem 
beyond that of natural seasonal change.  All of these factors have lead to 
significant stress on the aquatic environment and the destruction of natural 
habitat within a portion of the remainder of the historical Everglades. 
 
The purpose of the BCWPA study is to investigate alternative plans to control 
and reduce seepage from the WCAs while maintaining surficial aquifer flow 
through groundwater recharge and to evaluate alternatives to capture and store 
water that is currently discharged into the WCAs and release it at the 
appropriate times to meet agricultural, municipal, environmental and saltwater 
intrusion prevention demands for water supply.  Overall, this study will 
recommend a plan that will provide management of excess water and promote 
retention of water within the natural system for Everglades restoration.   
 
Runoff from western Broward County is presently discharged via the C&SF 
Project S-9 Pump Station to WCA 3A to maintain flood protection in the C-11 
Canal Basin.  This creates harmful conditions for fish and wildlife in the 
Everglades (WCAs), since flood damage reduction discharges typically occur 
when water levels in the natural system are already high.  Capture and storage 
of excess water in the C-11 Canal Basin would minimize the harmful effects of 
flood damage reduction releases on water levels in the Everglades and reduce 
the demand on the regional water management system for water supply and 
aquifer protection during dry periods, thereby increasing the quantity of water 
available for fish and wildlife in natural system areas, including the Everglades.  
Discharges to maintain flood damage reduction also result in excess nutrient 
(phosphorus and nitrogen) loading into Everglades marshes, which causes a shift 
in vegetative cover and further contributes to loss of ecosystem function (e.g., 
decline in breeding, nesting and forage areas for fish and wildlife).   
 
Further, natural system water within the Everglades seeps (via groundwater 
movement into the adjacent canal system) out of the Everglades into developed 
areas due to the highly transmissive aquifer underlying the study area and the 
construction of the C&SF Project and associated secondary and tertiary drainage 
features.  Seepage of water out of the natural system also contributes to decline 
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of ecosystem function in the study area, since seepage effects are increased 
during dry periods when water is withdrawn from the natural system for water 
supply and protection against salt water intrusion into drinking water aquifers.   
 

 

 

 

 

 

Finally, due to intense development in the southeastern coastal area of south 
Florida (including the effects of drainage and water supply projects such as the 
C&SF Project), there has been a significant loss in the spatial extent of fish and 
wildlife habitat throughout the region, and that trend is expected to continue. 

The BCWPA PIR carries forward the planning and project implementation of the 
C-11 and C-9 impoundments and the WCA 3A/3B SMA from the Restudy.   

1.4 PRIOR STUDIES, REPORTS, AND PROJECTS 

In 1993, the National Audubon Society put forward the concept of a buffer strip 
in Broward County between the natural system and development to the east as 
part of an overall Everglades restoration plan.  The buffer would control 
seepage, treat urban runoff, provide habitat connectivity, and serve as a 
recreational area.  The buffer strip concept was continued through several 
studies involving SFWMD and USACE.  All subsequent studies agreed the 
buffer concept was feasible.  The C&SF Project Comprehensive Review Study 
(Restudy) continued the concept (calling it the Water Preserve Areas) and 
included 28 WPA components.  It was subsequently re-named WPA for the WPA 
Feasibility Study (WPAFS).  The draft WPAFS report included 14 of these 
components; however, the draft report was not finalized due to concerns by 
stakeholders that the feasibility study process would not be addressing the 
assurances and other requirements for CERP projects established by WRDA 
2000.  Additional WPA components included in the draft WPAFS will be 
addressed in separate PIRs. 

The reconnaissance and feasibility phases of the Restudy demonstrated that the 
WPA (buffer) concept is an integral part of CERP.  Restoration of the Everglades 
ecosystem will require a significant increase in water quantity and changes in 
the timing and distribution of flows in the Everglades.  The BCWPA Project 
provides a source for additional water by 1) reducing undesirable losses from the 
natural system through seepage and 2) capturing and redistributing stormwater 
runoff.   

The features of the BCWPA Project are identified in CERP as Western C-11 
Diversion Impoundment and Canal and Water Conservation Areas 3A and 3B 
Levee Seepage Management (Components O and Q) and C-9 Stormwater 
Treatment Area/Impoundment (Component R).  Associated canal widening, as 
discussed in the WCA 3A/3B SMA concept include C-502A and C-502B 
(authorized as a part of the North New River Improvements) will allow for 
conveyance of water between these components to other CERP projects.  These 
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components are designed to alter the timing and distribution of water currently 
entering the natural system.  The purpose is to moderate the extreme 
fluctuations of water levels within WCA 3A and 3B to more closely mimic 
natural conditions.  By storing water in impoundments during high water 
conditions, a reduction of nutrients discharged to WCA 3 would also be achieved.  
This would reduce the rate of invasive plant species expansion in the Everglades 
marsh communities.     
 
The CERP Restudy describes the three main components of the BCWPA Project 
in the following text and Figure 1-3 and Figure 1-4: 
 

 

1.4.1 Western C-11 Diversion Impoundment and Canal and Water Conservation 
Areas 3A and 3B Levee Seepage Management (Components O and Q) 

This feature includes canals, levees, water control structures, and an 
impoundment with a total storage capacity of 6,400 acre-feet located in 
western Broward County.  The initial design of the impoundment assumed 
1,600 acres with the water level fluctuating up to four feet above grade.  The 
final size, depth and configuration of these facilities will be determined 
through more detailed planning and design to be completed as part of 
WPAFS).  Detailed design of this feature will address appropriate pollution 
load reduction targets necessary to protect receiving waters.    

 

 

The purpose of this feature is to divert runoff from the western C-11 Basin 
that is presently discharged into WCA 3A, control seepage from WCA 3A and 
3B by improving groundwater elevations, and provide flood protection for the 
Western C-11 Basin. 

Runoff in the Western C-11 Canal Basin that was previously pumped into 
WCA 3A through the S-9 pump station would be diverted into the C-11 
Impoundment.  It can also be directed to the C-9  Impoundment. 
The conveyance canal for the BCWPA Project between the C-11 and C-9 
canals is referred to as the C-502A and C-502B (or the C-11 Diversion 
Canal).  The C-502A and C-502B were authorized as a part of the North 
New River Improvements Project but would be constructed up to a 
capacity required for BCWPA Project conveyance per the WPAFS.  A 
further description of this can be found in Section 1.4.1 under WCA 3 
Decompartmentalization and Sheetflow Enhancement.   
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FIGURE 1-3: RESTUDY SEEPAGE MANAGEMENT AREA (NORTH) 

AND C-11 IMPOUNDMENT 
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1.4.2 C-9 Impoundment (Component R) 
 
This feature includes canals, levees, water control structures and an 
impoundment with a total capacity of approximately 10,000 acre-feet, 
located in the Western C-9 Basin in Broward County.  The initial design 
of the impoundment assumed 2,500 acres with the water level fluctuation 
up to four feet above grade.  The final size, depth and configuration of 
these facilities will be determined through more detailed planning and 
design to be completed as a part of the WPAFS. 
 

 

 

The purpose of this feature is to direct runoff to be stored in the North 
Lake Belt Storage Area, enhance groundwater recharge within the basin, 
provide seepage control for WCA 3 and buffer areas to the west and 
provide flood protection for the Western C-9 Basin.   

Seepage from C-9 Impoundment will be collected and returned to the 
impoundment.” 
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FIGURE 1-4:  RESTUDY SEEPAGE MANAGEMENT AREA (SOUTH) 

AND C-9 IMPOUNDMENT 
 



Section 1  Introduction 

Revised Final BCWPA PIR and EIS  April 2007 (Revised May 2012) 
1-15 

1.4.3 Relationship to other U. S. Army Corps of Engineers/South Florida Water 
Management District Efforts, Studies, Documents, and Reports 

 

 

 

 

Brief descriptions of other key projects related to the BCWPA Project objectives 
and/or study area are provided below.  Each of the projects listed below is a 
CERP component.   

1.4.3.1 Water Conservation Area 3 Decompartmentalization and Sheetflow 
Enhancement 

This project involves removing barriers to sheetflow in WCA 3 to provide more 
natural flows, stages, hydroperiods, and hydropatterns in ENP.  Project features 
include backfilling a portion of the Miami Canal, removing the hydraulic barrier 
at Tamiami Trail, and constructing the C-502A and C-502B canals (enlarging 
existing canals located west of U.S. Highway 27) that would convey water to 
Miami-Dade County.  Some stakeholders view this project as the central and 
most significant piece of CERP.  However, full attainment of the restoration 
goals and objectives that the Decompartmentalization project will provide is 
dependent on the construction and operation of other CERP Projects and C&SF 
Project features, including the Modified Water Deliveries to ENP Project and the 
CERP WPA Projects (including BCWPA) that provide additional water to meet 
natural system and other water related needs of the region.  In addition to the 
anticipated cumulative benefits to the natural system due to the BCWPA Project 
along with these other related projects, the project will also result in separate 
and independent interim beneficial effects on the natural system areas to the 
west and the urban and suburban developed areas to the east. 

The North New River (NNR) Improvements Project or Component SS is a major 
feature of the WCA 3 Decompartmentalization and Sheetflow Enhancement 
Project.  NNR Improvements Project stretches from the Everglades Agricultural 
Area (EAA) Storage Reservoirs south to the Miami Canal and was initially 
authorized in Section 601 of WRDA 2000.  WRDA 2000 included language under 
sub paragraph (b)(2)(D) of Section 601 which states: 
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 (b) Comprehensive Everglades Restoration Plan - 
  (2) SPECIFIC AUTHORIZATIONS -  

 (D) CONDITIONS.  
  (iv) MODIFIED WATER DELIVERY. – No 
appropriation shall be made to construct the Water Conservation 
Areas 3 Decompartmentalization and Sheetflow Enhancement 
Project ( including component AA, Additional S-345 Structures; 
component QQ Phase 1, Raise and Bridge East Portion of Tamiami 
Trail and Fill Miami Canal within WCA 3; component QQ Phase 2, 
WCA 3 Decompartmentalization and Sheetflow Enhancement; and 
component SS, North New River Improvements) or the Central 
Lakebelt Storage Project (including components S and EEE, Central 
Lake Belt Storage Area) until the completion of the project to 
improve water deliveries to Everglades national Park authorized by 
Section 104 of the Everglades National Park Protection and 
Expansion Act of 1989 (16 U.S.C. 410r-8). 

 

 

 

 

 

 

The conveyance canal for the BCWPA Project between the C-11 and C-9 canals 
is referred to as the C-502B conveyance canal (formerly known as the C-11 
Diversion Canal).  The improvements currently proposed to the C-502A and C-
502B conveyance canals for the BCWPA Project are not part of the NNR Canal 
Improvements required as part of the Decompartmentalization of WCA 3 and 
Sheetflow Enhancement Project, Part 1 outlined in CERP and therefore, the 
implementation of a BCWPA Project will not violate the cited WRDA language.   

With future CERP Projects coming online, the enlargement of the C-502B 
conveyance canals will be further evaluated and documented in a WCA 3 
Decompartmentalization and Sheetflow Enhancement PIR.   

1.4.3.2 Broward County Secondary Canal System 

This project includes pumps, water control structures, and canal improvements 
in the secondary canal network in Broward County.  The purpose of this project 
is to provide water for well field recharge and for protection of the Biscayne 
aquifer against saltwater intrusion.  The sources of water to be provided for this 
purpose include other WPA components, Lake Okeechobee, and the WCAs.   

1.4.3.3 North Lake Belt Storage Area 

This project involves creating below ground storage in the Lake Belt (limerock 
mining) area of Miami-Dade County.  The Restudy estimate of the amount of 
storage required for this project is 90,000 acre-feet.  The purpose of the project is 
to capture and store runoff originating in the project area (including canal basins 
in Broward County), for delivery to meet multiple objectives, including supplying 
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additional water to Biscayne Bay.  Ultimately, water stored in this storage area 
will be routed to the C-9 Impoundment initially constructed as part of the 
BCWPA Project.   

 

 

 

 

 

 

 

 

1.4.3.4 Central Lake Belt Storage Area 

This project involves creating below ground storage in the Lake Belt (limerock 
mining) area of Miami-Dade County.  The Restudy estimate of the amount of 
storage required for this project is 190,000 acre-feet.  The purpose of this project 
is to store excess water diverted from the WCAs to provide environmental water 
supply deliveries to WCA 3, ENP, and Biscayne Bay. 

1.4.3.5 Water Conservation Area 3A/3B Flows to Central Lake Belt 

This project involves diverting excess water from WCAs 3A and 3B via 
improvements to existing C&SF Project canals for storage in the Central Lake 
Belt storage area.  Water stored in the Central Lake Belt storage area is to be 
returned to the natural system to meet hydrologic restoration targets.   

1.4.3.6 Water Preserve Areas Conveyance 

This project involves constructing new conveyance canals and associated 
structures in the WPAs region to convey regional water supply deliveries once 
the Decompartmentalization component removes the existing water supply 
delivery route, the Miami Canal, from Lake Okeechobee to south Miami-Dade 
County.  This project also compliments the BCWPA Project by providing 
additional control of seepage from WCA 3B and the Pennsuco Wetlands.   

1.4.4 Programmatic Regulations Guidance Memorandum 

WRDA 2000 required the development of Programmatic Regulations to provide 
additional guidance for the implementation of CERP.  Section 385.5 of the 
Programmatic Regulations specifically requires the development of six program-
wide Guidance Memoranda (GM) that are consistent with the Programmatic 
Regulations and applicable law, and establish additional procedures to achieve 
the goals and purposes of CERP.  The GMs are fundamental to the integrated 
framework; provide direction for using the tools for planning, implementation 
and evaluation; and provide assurances that the goals and purposes of CERP 
will be achieved.  The GM addresses numerous topics including common 
methods, general procedures, and guidance to CERP implementation.  The GM 
six program-wide subjects as set forth in the Programmatic Regulations are: 
 GM#1  Project Implementation Reports 
 GM#2  Formulation and Evaluation of Alternatives for PIRs 
 GM#3  Savings Clause Requirements 
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GM#4 Identifying Water Made Available for the Natural System and for 
Other Water-related Needs 

GM#5  Operating Manuals 
GM#6  Assessment Activities for Adaptive Management 
 

 

 

 

 

 

These GM are currently in revised final draft (July 2007) form and were used to 
develop this PIR. 

1.4.5 Relevant Documents and Reports 

During development of the PIR, the following documents and reports were 
reviewed and analyzed: 

• SFWMD, 1996, Analysis of Water Supply Potential for Area B, the 
Everglades Buffer Strip, and the Hillsboro Basin: Phase 3b, East Coast 
Buffer Feasibility Study; 

• Central and Southern Florida Project, Comprehensive Review Study – 
Final Integrated Feasibility Report and Programmatic Environmental 
Impact Statement, April 1999; 

• Water Preserve Areas Integrated Feasibility Report and Supplemental 
Environmental Impact Statement (Draft), October 2001; 

• USACE, 1994, Central and Southern Florida Project, Reconnaissance 
Report Comprehensive Review Study; 

• SFWMD, 1995, Phase I Environmental Assessment Lower East Coast 
Water Supply Tract No. 100-001; 

• SFWMD, 1987, An Atlas of Eastern Broward County Surface Water 
Management Basins; 

• SFWMD, 1995, Feasibility Study of a Lower East Coast Aquifer Storage 
and Recovery System: Phase III Final Report; 

• National Audubon Society, 1994, Report on Water Supply Preserves; 
• National Audubon Society, 1997, Water Preserve Areas: Defining 

Biological Functions and Spatial Extent; 
• USACE/SFWMD, 1966, Water Preserve Areas: Land Suitability Analysis; 
• SFWMD, 1998, Interim Plan for Lower East Coast Regional Water 

Supply; and 
• SFWMD, 2000, Lower East Coast Regional Water Supply Plan (Planning 

Document, Appendices Volume 1, and Appendices Volume 2). 

1.5 COMPREHENSIVE EVERGLADES RESTORATION PLAN MASTER 
IMPLEMENTATION SEQUENCING PLAN / INTEGRATED DELIVERY 
SCHEDULE 

Included within Section 10 of the Final Integrated Feasibility Report and 
Programmatic Environmental Impact Statement dated April 1, 1999, was the 
original sequencing plan for CERP implementation.  Section 10 described the 
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project implementation process and the schedules developed to implement the 
recommended plan.  Subsequent to the completion of the aforementioned 
environmental impact statement (EIS), the Implementation Plan was first 
updated in July 2001 and was known as the Master Implementation Schedule 
(MIS 1.0).  MIS 1.0 documented the status of CERP at that time.  
 
The purpose of the Master Implementation Sequencing Plan (MISP) is to define 
the order in which the many projects within the South Florida Ecosystem 
Restoration Program would be planned, designed, and constructed 
(evergladesplan.org).  The MISP 1.0 identified the BCWPA Project as a Band 1 
project (completion in 2010) that would be constructed by the State of Florida 
under the State’s Expedited Projects Program.  The MISP 1.0, dated March 
2005, built on these previous efforts and incorporated new information, 
implementation experience to date and changes in legislation.  Some of the new 
information included WRDA 2000 requirements and the subsequent 
Programmatic Regulations, as well as the effects of streamlining contained in 
the State of Florida’s Expedited Projects Program (Acceler8 [an accelerated 
implementation schedule for several CERP components]).  Acceler8 was re-
named and is now the State’s Expedited Projects Program.  All future Acceler8 
work would be categorized and termed as such unless used in a direct quotation.  
The State’s Expedited Projects Program would hasten CERP implementation 
while maintaining the relationship of MISP 1.0 and the partnership between 
USACE and SFWMD.   
 

 

 

The Integrated Delivery Schedule will advance south Florida restoration projects 
to a new phase of coordination; it will include CERP projects and the Foundation 
Projects (those that preceded CERP, such as Kissimmee River Restoration and 
Modified Water Deliveries to Everglades National Park).  This new and 
integrated schedule will consider closely the progress made to date, the Federal 
funding that has been made available and the Federal funding stream needed to 
achieve milestones set when CERP was approved in 2000.  Progress by the State 
of Florida as well as the state's accelerated funding contributions will be 
included in this process (evergladesplan.org). 

1.6 LAND ACQUISTION ACTIVITIES  

As described previously, storage of water within the BCWPA has been 
established as one of the primary management measures contributing to the 
goals and purposes of the Restudy.  SFWMD and others have been proactive in 
acquiring lands needed for CERP implementation.  Based on the findings of the 
Restudy, SFWMD determined the best locations to use both State and Federal 
funds to acquire property for the project.  The Federal funds used for this project 
were appropriated to the Department of Interior (DOI) via the 1996 Farm Bill 
(Federal Agriculture Improvement and Reform Act of 1996, Public Law 104-127, 
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110 Stat. 1022) to acquire south Florida ecosystem restoration project lands in 
the BCWPA.  The Florida Division of State Lands in cooperation with SFWMD 
staff reached an agreement that allowed SFWMD to acquire the properties as a 
key component for Everglades restoration.  In addition, the DOI provided 
Federal funds appropriated under the Land and Water Conservation Fund to the 
SFWMD through a Grant Agreement.  Between the Federal money contributed 
from the Farm Bill funds, the Land and Water Conservation funds and the other 
Federal Grant funds, the DOI has provided a total of approximately $43,965,233 
which will be credited to the Federal Government toward the acquisition of lands 
in the BCWPA components. 
 
This amount may be increased or decreased based on a more detailed analysis 
during the crediting review process after approval of the Project, execution of a 
Project Partnership Agreement (PPA) and certification of the land. 
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2.0 EXISTING 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 
desiccation (drying).  The severe marsh desiccation 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 phosphorus 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 and 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 Lower 
East Coast (LEC), from Jupiter to south Miami, the Upper Floridan aquifer is 
being considered for storage of potable water in an ASR 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 C&SF Project to 
sea level rise by assuming a future without plan scenario of a 15-centimeter (0.5 
foot) 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.  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 centimeters.  A 15 centimeter (6 inch) increase 
in mean sea level is somewhat less than the 20-year high rate sea level rise 
estimate (7.4 inches) according to the methodology called for in Engineer 
Circular (EC) 1165-2-211 (Water Resource Policies & Authorities Incorporating 
Sea-level Change Considerations in Civil Works Programs – July 1, 2009). 

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 due to higher ground elevations relative to the coast.  
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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). 
 

 

 

  

USACE planning guidance requires evaluation of the effects of sea level rise 
under multiple scenarios.  The scenarios recommended include analysis of sea 
level rise at low, intermediate, and high levels at 20, 50, and 100 years following 
the completion of project construction.  Sea level rise has been calculated by 
USACE Jacksonville District for the low, intermediate, and high scenarios at 
five-year intervals per EC 1165-2-211 guidance and based upon the historic sea 
level rise as measured at the National Oceanic and Atmospheric Administration 
(NOAA) Key West tide station.  This analysis, the effects of sea level rise on 
potential plans, as well as design considerations, is discussed in Section 5.10.5 
(Impact of Sea Level Rise on Project Benefits).   

2.3 HYDROLOGY 

Existing hydrology of the BCWPA Project area is mainly defined by four 
components:  WCA 3 (to the west of the Project), Canal 11 (to which the C-11 
Impoundment is directly adjacent on the north side), Canal 9 (C-9 Canal is the 
Broward / Miami-Dade County line), and the Broward County Secondary Canal 
System (most other canals within the Project study area) (Figure 2-1).  
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FIGURE 2-1: BROWARD COUNTY WATER PRESERVE AREA PROJECT 

BOUNDARY MAP WITH CANALS AND ROADS  
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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 Everglades National Park (ENP) water supply.  The whole 
region is managed by the C&SF Project’s system of canals, multiple pump 
stations, and water control structures.  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 delivery via canals and controls structures of excess water 
from the Everglades Agricultural Area and from Lake Okeechobee, 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 levels in coastal areas 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 the 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 the C-11 and C-9 basins come from rainfall and seepage from 
WCA 3.  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 Canal, and C-9 Canal by pumps or gravity at 
numerous points along the two canals (Figure 2-1). 
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The western Broward County area drained by C-11 Canal  extends from the L-37 
Levee in the west to near State Road 7 (basin divide structure S-13AW) in the 
east; it extends from the L-33 Levee, approximately 0.3-0.7 miles south of the C-
11 Canal, to small areas adjacent to the North New River (NNR) Canal into 
which it drains.  The area consists of approximately 81 square miles of mainly 
urban land and is known as the Western C-11 Basin. 
 

 

 

In Broward County, C-11 Canal is a part of the South New River Canal, which 
serves as the drainage outlet for the Davie Agricultural Area.  Currently, the C-
11 Canal 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 C-6 (Miami) Canal inside 
WCA 3A (this reach west of the S-9 Pump Station and L-30 is called the C-11 
Canal Extension) and extends eastward to an outlet in the South Fork of the 
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 Canal, controls 
water flow into the tidal zone.  Gated culvert structure 13A (S-13AW), is located 
approximately five miles upstream from S-13 and operates as a basin divide 
structure.  It assists in maintaining optimum water control stages in the C-11 
Canal and passes dry season releases to the area east of the structure.  The 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 U.S. Highway 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 S-9A 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 the 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 Miami-Dade 
County and southern Broward County.  It drains into Biscayne Bay through the 
Oleta River.  Pump Station S-29, located along Snake Creek Canal 
approximately 375 feet downstream of US Highway 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, 
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while approximately five to ten percent is directed south to C-6 (Miami) Canal 
through Culvert 30 (S-30), Levee 33 Borrow Canal, and Culvert 32 (S-32).  
 

 

 

 

 

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 level of service flood control 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 approximately 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 
approximately 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 Broward County canal 
system is a subset of the ECC system.  

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 level of service of flood 
control system and many of these canals are used to remove water from interior 
areas to tidewater.  The SDCS is the southernmost subset of the ECC system. 

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. 
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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 
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 STAs.  Water then flows from 
STAs to WCAs.  From WCAs, water is discharged via canals to the 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 the 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 
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by the regional system that provides ongoing seepage from 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 
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 South Florida Water 
Management Model (SFWMM), also called the 2x2 model, illustrates how this 
works.  However, the water lost to tide via canals is not environmentally 
efficient as it could be stored for use during the dry season.  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 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 taking water from the natural system.  Storing coastal 
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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. 
 

 

 

 

  

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 
out-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 publication of water use 
data was published by the USGS Florida Water Science Center for the year 2005 
for the nine counties included in this analysis.  These uses are distributed as 
public-supply, domestic self-supply (residential), commercial-industrial-mining, 
recreational irrigation, and agricultural water use estimates.  Table 2-1 presents 
the USGS estimated 2005 water use for the nine-county area, excluding power 
generation water use.  Total public-supply water use for the region is estimated 
at 1,003.35 million gallons per day (MGD), and sub-total municipal and 
industrial (M&I) water use is estimated at 1,249.95 MGD.  The addition of the 
1,511.13 MGD of agricultural water use (which will not be forecast in this 
analysis) increases total water demand for the region to 2,761.08 MGD.  
Agricultural water use accounts for 55 percent of the total use, and all M&I uses 
accounts for 45 percent of total use. 

On the county-level, the largest water user in the study area in 2005 was Palm 
Beach County, mainly because of the large Everglades Agricultural Area (EAA).  
Palm Beach County used a total of 1,105.47 MGD, or 40 percent of the total 
regional water use.  Of this amount, 792.51 MGD (72%) was agricultural use and 
312.96 MGD was M&I water use.  Broward County used a total of 308.90 MGD, 
which is over 11 percent of the total regional water use.  Of this amount, 7.66 
MGD (2.5%) was agricultural use and 301.24 MGD was M&I water use.  The 
county’s publicly supplied water use ranked second-highest within the region. 
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TABLE 2-1: USGS ESTIMATED TOTAL FRESH WATER USE (IN MGD) FOR 
SELECTED COUNTIES, 2005, EXCLUDING POWER GENERATION 

 
Municipal & Industrial 

 

County 
Public 
Supply 

Domestic  
Self-
Supply 

Commercial-
Industrial-
Mining 

Recreational 
Irrigation 

Municipal & 
Industrial  
Sub-Total 

Agricultural 
Irrigation 

County 
Total 

Broward 263.57 0.43 0.25 36.99 301.24 7.66 308.90 
Glades 1.01 0.48 9.21 0.39 11.09 93.34 104.43 
Hendry 6.22 1.23 0.70 1.94 10.09 385.99 396.08 
Lee 64.53 5.59 20.97 25.85 116.94 33.37 150.31 
Martin 19.30 2.37 2.84 10.27 34.78 90.12 124.90 
Miami-Dade 400.01 2.78 40.08 13.40 456.27 58.06 514.33 
Monroe 0 0 0.04 1.63 1.67 0.05 1.72 
Okeechobee 2.04 1.44 0.43 1.00 4.91 50.03 54.94 
Palm Beach 246.67 9.22 6.36 50.71 312.96 792.51 1,105.47 

Total 1,003.35 23.54 80.88 142.18 1,249.95 1,511.13 2,761.08 
Notes:  Figures represent total fresh water withdrawals, including ground water and surface water sources. 
Values in million gallons per day; some values may differ from those published by the water management 
districts. Recreational irrigation self-supply water use includes golf course irrigation. 
Source:  U.S. Geological Survey, Florida Water Science Center, 2007-2008. 

 

 

Figure 2-2 presents the distribution of USGS estimated Year 2005 total and 
M&I water use by county in the LEC. 

Combined, total water use in the four counties of LEC (Broward, Miami-Dade, 
Monroe, and Palm Beach) was 1,930.42 MGD, which accounted for 70 percent of 
the nine-county region.  The LEC M&I water use was estimated at 1,072.14 
MGD, or 86 percent of the region’s total M&I water use.   
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AND M&I WATER USE, BY COUNTY 

Note:  USGS Estimated Year 2005, by County 
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2.5.3 Agricultural Water Use 
 

 

 

 

 

 

Agriculture currently is a significant irrigated land user of the LEC region.  But, 
agricultural land use represents less than one-quarter of the land use in the 
service area, and could be dramatically reduced 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 
adjacent drainage area.  The degree of flood protection provided by outlet 
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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 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 NNR 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. 

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, barium, 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 (DO), conductivity, turbidity, 

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

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

Of this list, total phosphorus (TP), is considered the most important water 
quality pollutant in terms of impact to the flora and fauna of the Everglades.   As 
a result, this parameter is the focus of surface water treatment facilities and 
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water quality compliance efforts throughout the Everglades System.  The water 
quality narratives in this document focus on TP.  
 

 

 

 

 

 

 

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 Water Conservation Area 3A and 3B  

Water Conservation Area 3A/B (WCA-3A/B) is located south of the Everglade 
Agricultural Area to the north of Everglades National Park.  Water quality 
conditions in WCA-3A/B are influenced by the quality of water discharged from 
Everglades Nutrient Removal (ENR) facilities located to the north and the S-9 
pump station to the east.   The geometric mean TP concentration of water 
entering WCA-3 has decreased from the 1994-2004 period average of 32 ppb to 
22 ppb for the 2005-2011 period.  The interior geometric mean concentration of 
TP in WCA-3 has fallen from 18 ppb for the 19764-1994 period to 8 ppb for the 
1996-2011 period (2012 Everglades Status Report, SFWMD).  The long-term goal 
for TP entering the WCA is a geometric mean concentration of 10 ppb.  The 
USEPA and FDEP are currently negotiating the remedies to achieve the 10 ppb 
goal.   

2.6.1.2 C-11 Sub-Area  

The C-11 sub-area is located in the Western C-11 Basin, which has an area of 81 
square miles in south-central Broward County.  There are four component-
related canals in the Western C-11 Basin:  C-11 Canal, C-11 Extension Canal, 
the section of the L-33 Borrow Canal between C-11 Canal and Pines Boulevard, 
and the L-37 Borrow Canal.  There are nine project control structures regulating 
flow in the Western C-11 Basin:  S-9, S-9A, S-9XN, S-9XS, S-13AW, 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 Canal 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 through 1999) for these structures for the period of 
record (POR) is 16 ppb.  More recently, the average TP concentration in flows 
from the S-9 pump station into WCA-3A ranged from 10 to 12 ppb during the 
2006-2010 period.  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. 
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The FDEP established a TP criterion of 10 ppb for the EPA, which was adopted 
on July 2003.   
 

  

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 Western C-11 Basin and adjacent to the WCA 
3B boundary.  
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FIGURE 2-3:  EXISTING STRUCTURES, DRAINAGE BASINS 

AND MUNICIPAL BOUNDARIES 
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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 Western C-11 Basin.  There is a northern tributary known locally 
as the Snake Creek Canal, which makes an open channel connection with the 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 the C-9 Canal.  Though 
no monitoring stations are available in the subject basin, FDEP did conduct 
discrete Clean Water Act [CWA]) 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 was scheduled for 2010; however, the 
FDEP has not published them as of February 2012.  A TMDL for Snake Creek 
for fecal coliform was published by the USEPA on August 30, 2011.   

2.7 VEGETATIVE COMMUNITIES 

Lands within the study area consist of a mosaic of short and long hydroperiod 
wetlands, agricultural and pasture lands, forested and non-forested uplands, 
and developed areas.  Many project components incorporate historic 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 2006, the USACE, SFWMD, USFWS, and USEPA used the Uniform 
Mitigation Assessment Methodology (UMAM) Chapter 62-345 F.A.C., to assess 
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 
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 impoundments and 
WCA 3A/3B 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 



Section 2 Existing Conditions/Affected Environment 

Revised Final BCWPA PIR and EIS   April 2007 (Revised May 2012) 
2-18 

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 BROWARD COUNTY 
WATER PRESERVE AREAS STUDY AREA 

Land Use and Habitats within 
the BCWPA 

Percent Land Use 
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 
     Note:  Land use was determined by using the 1999 SFWMD Landuse/Landcover dataset. 
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FIGURE 2-4: VEGETATIVE COMMUNITIES WITHIN C-11 SUB-AREA 
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2.7.2 C-9 Sub-Area 
 
Based on the 1999 SFWMD Landuse/Landcover dataset, the C-9 sub-area 
includes 66 percent agriculture, 33 percent wetland, and 1 percent upland 
forested (Table 2-2).  Based on field investigations, the C-9 sub-area 
encompasses approximately 2,133 acres of wetland communities (Figure 2-5).  
The agricultural lands were historically wetlands that were drained for pasture.  
These areas are characterized as unimproved, wet pasture due to the presence of 
hydric soils, wetland hydrology, and wetland plant species.  Dominant species 
include bahia grass (Bahia sp.), maidencane (Panicum hemitomon), spikerush 
(Eleocharis cellulosa), primrose willow (Ludwigia peruviana), saltbush 
(Baccharis halimifolia), dog fennel (Eupatorium capillifolium), duck potato, 
torpedo grass (Panicum repens), and broomsedge (Andropogon virginicus).  
Wetland communities within the C-9 sub-area are moderate to low quality (see 
UMAM analysis in Appendix C). 
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FIGURE 2-5: VEGETATIVE COMMUNITIES WITHIN C-9 SUB-AREA 
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2.7.3 Water Conservation Area 3A/3B Seepage Management Sub-Area 
 
The WCA 3A/3B SMA sub-area, adjacent to and east of WCA 3A and 3B, 
encompasses approximately 4,560 acres of predominantly wetland communities 
(Figure 2-6).  There are some upland areas scattered throughout WCA 3A/3B 
SMA primarily associated with tree nurseries, disposal sites, associated access 
roads, and the Florida Power and Light (FPL) utilities.  The dominant wetland 
community can be characterized as short hydroperiod sawgrass marsh/wet 
prairie complex comprised of sawgrass, maidencane, spikerush, primrose willow, 
saltbush, swamp fern (Blechnum serrulatum), duck potato, torpedo grass, and 
broomsedge.  Other plant species observed in forested, shrub, and marsh 
wetland communities include Melaleuca, Brazilian pepper, ficus (Ficus spp.), 
pond apple (Annona glabra), beak rush (Rhynchospora tracyi), water dropwort 
(Oxypolis filiformis), mermaid weed (Proserpinaca palustris), arrowhead, and 
pickerelweed.  WCA 3A/3B  SMA’s direct connection to the C-11 Canal has led to 
overdrainage and poor hydrologic conditions in the northern part of WCA 3B 
SMA.  As a result, a large portion of the area has a dense coverage of Melaleuca.  
SFWMD initially began treating Melaleuca in this area in 1996 with ground 
crews.  In 2001, SFWMD conducted aerial treatment of the large Melaleuca 
stands.  The area between I-75 and Griffin Road is now under maintenance 
control.  Only the large stands of Melaleuca have been treated south of Griffin 
Road to Krome Avenue.  Follow up treatments are needed to bring this area 
under maintenance control.   
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FIGURE 2-6: VEGETATIVE COMMUNITIES WITHIN 

WATER CONSERVATION AREA 3A/3B SEEPAGE MANAGEMENT AREA 
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2.7.4 Water Conservation Area 3 Sub-Area 
 
WCA 3 encompasses approximately 600,000 acres of the central portion of the 
remaining historic Everglades, with 86 percent consisting of freshwater marsh 
communities.  Freshwater marshes are moderate to long hydroperiod wetlands 
normally dominated by sawgrass.  Fourteen plant species have been associated 
with this community including spikerush, cattail, and swamp lily (Gunderson 
and Loftus, 1993).  Open-water areas, called sloughs, alternate with sawgrass 
ridges to form a landscape mosaic that provides a variety of microhabitats that 
support a diverse group of wildlife species (Ogden, 1999). 
 
The central Everglades, which evolved as a nutrient-limited (oligotrophic) 
wetland ecosystem, have received excess inputs of nutrients, especially 
phosphorus, over the last 50 years as a result of water management practices 
(Davis, 1990).  Subsequent ecological impacts have been well documented.  
Excess nutrient supply near input sources has facilitated a shift from a marsh 
community dominated by sawgrass to one that favors cattails (Davis, 1990; 
Doren et al. 1996).  These cattail-dominated communities provide little native 
habitat value (Kushlan, 1990; Wood and Tanner, 1990; Gunderson, 1994).  
Backpumping of stormwater and agricultural runoff at S-9 has resulted in 
cattails replacing sawgrass as the dominant plant species in portions of eastern 
WCA 3.  As distance from the nutrient input source increases, sawgrass again 
becomes the dominant species.  Other common marsh species found in 
association with sawgrass include spikerush, water hyssop (Bacopa caroliniana), 
marsh mermaid weed, and morning glory (Ipomoea sagitatta) (Gunderson, 1994). 
 
Scattered throughout the WCA 3 marsh wetland habitats are a unique and 
ecologically important landscape feature called tree islands.  Tree islands are 
topographic highs associated with ridge and slough topography of the 
Everglades, though the nature of this relationship is not clear (Sklar and van der 
Valk, 2002).  They are elongated, tear-shaped features at a slightly higher 
elevation than the surrounding marsh and their long axis always runs parallel 
to surface flows (Loveless, 1959).  The tree islands of WCA 3 are fixed, meaning 
that the island is believed to originate from a bedrock pinnacle that forms the 
highest part (the head) of the island.  Depending on the stage of development, 
the vegetation can vary among similar tree island types in the same wetland 
complex.  Typically, the head contains semitropical hardwoods and numerous 
upland plants that cannot tolerate flooding, and as the elevation of the island 
gradually drops from the head towards the tail, vegetation changes from dense 
ferns, shrubs, and aquatic plants that tolerate varying degrees of flooding, to a 
mixture of flood-tolerant ferns, shrubs, sedges, and sawgrass (Sklar and van der 
Valk, 2002). 
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2.7.5 Existing Mitigation Areas  
 
Within the study area vast amounts of jurisdictional wetlands have been 
impacted or degraded.  Compensation for unavoidable impacts to wetlands and 
other aquatic resources as a result of regulatory permits is typically provided in 
the form of wetland mitigation.  There are existing mitigation sites established 
under Department of the Army (DA) Section 404 CWA permit requirements or 
other local/state regulatory programs (Figure 2-7).    
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FIGURE 2-7: EXISTING MITIGATION SITES WITHIN  

BROWARD COUNTY STUDY AREA 
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C-11 Sub-Area  
 
Within the proposed C-11 Impoundment site there are three existing DA 
wetland mitigation sites (Weston Increment III, which consists of two sites; and 
White Construction located near the two northern borrow pits) that were 
established as compensatory mitigation under DA and Broward County permits.  
In addition, there is one site that was established under state and local permits 
(i.e., Sivore Construction).  Discussed below are details for the mitigation sites. 
See Appendix C, Figures C-37, C-38 and C-39 for detailed images and Table C-64 
for UMAM analysis. 
 
Weston Increment III 
 
Dredge and fill activities associated with a residential, commercial and 
industrial development impacted a total of 1,166 acres of pasture wetlands.  
Compensation required under DA 404 permit number 199101073 was issued to 
Indian Trace Community Development District Arvida/JMB Partners on 
February 26, 1996 (Broward County License #DF95-1148 - December 1995) for 
unavoidable impacts to 1,166 acres of wetlands, which was performed as follows:   

1. preservation and enhancement of an 1,185-acre wetland area west of ditch 
5 

2. creation of a 54.4-acre buffer wetland area east of ditch 5 
3. a 21.17-acre area of 70 feet wide vegetated littoral shelf within the 

stormwater lake system 
4. a 29-acre wetland enhancement (archeological) area 
5. a 20-acre connector enhancement area 
6. a 15.42-acre enhancement area along US Highway 27 right-of-way 
7. a 89-acre preservation enhancement area adjacent to the existing 275 acre 

mitigation, and  
8. a 112-acre preservation enhancement area south of SW 26th

 

 Street for a 
total area of 1526 acres of mitigation.   

On May 17, 2005, USACE Regulatory Division released the permittee, Indian 
Trace Community Development District Arvida/JMB Partners, from further 
monitoring of the mitigation sites indicating the mitigation areas had met the 
success criteria and were in compliance with the DA permit.  The release also 
marks the milestone when the permittee agreed to turn over maintenance of 
these mitigation areas to the City of Weston. 
 
Of the 1552.62 acres, described in numbers 1-8 above, required for mitigation of 
Weston Increment III, two sites (87.3 acres and 109.9 acres) are located within 
the proposed C-11 Impoundment project area.  The 87.3-acre mitigation site is 
located in the northwest corner of the proposed C-11 Impoundment project 
footprint, south of the Weston Increment II mitigation area, and east of US 
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Highway 27.  The 109.9-acre wetland mitigation site is located south of State 
Road 84/Interstate 75 and east of US Highway 27 in Sections 34 and 35, 
Township 49S, Range 39E, and Sections 1,2,3,10,11, and 12, of Township 50S, 
Range 39E, in unincorporated Broward County, Florida. 
 

 
White Construction 

This mitigation site is a 2.6-acre created littoral shelf around the perimeter of 
the White Construction borrow pit.  The littoral shelf was created to offset 20 
acres of wetland impacts associated with the expansion of the borrow pit for 
borrow material.  The DA permit (no. 86IPG-21126) was issued on April 23, 1987 
and included the creation of a 2.6-acre littoral shelf around the perimeter of the 
borrow pit as well as removal of all temporary fill.  This site also includes ten 
acres of sawgrass marsh enhancement and an additional 0.2-acre littoral shelf 
required under the Broward County local dredge and fill permit (License # 
DF93-1058 – May 1993).  The White Construction mitigation area is located one 
half mile east of US Highway 27 and north of SW 26th

 

 

 

 Street in Section 14, 
Township 50S, Range 39E, in Broward County, Florida.   

The DA permit did not include success criteria or mitigation monitoring 
requirements for creation of the littoral area.  Based on field observations, the 
littoral shelf was created; however, it has not been monitored or maintained.  
Responsibility of the mitigation site was transferred to SFWMD in 1994 when 
they acquired the lands in full.   

Sivore Construction 

Two communication towers and associated parking areas were constructed with 
resultant filling of 0.36 acres of herbaceous wetlands.  Compensation for 
unavoidable impacts to the 0.36 acres of wetlands (License # DF97-1108 – 
August 1997) included 0.49 acres of created, on-site wetlands.  This mitigation 
parcel known as Sivore Construction is located at 20002 SW 26th

 

 

 

 St., Section 23, 
Township 50S, Range 39E, in the City of Weston, Broward County, Florida.  
There is no record that a DA permit was issued for the Sivore Construction 
Project. 

C-9 Sub-Area  

Within the C-9 sub-area there are three existing mitigation sites (Sunset Lakes, 
Bregmann tract, and FDOT mitigation site) that were established as 
compensatory mitigation under DA, SFWMD, and Broward County permits.  
Discussed below are details for the mitigation sites.   
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Sunset Lakes 
 

 

The construction of the Sunset Lakes development impacted 308 acres of 
existing wetlands and 100 acres of previously required mitigation (Miramar 
Rock Project).  DA permit number 199405691, issued to Atlantic Gulf 
Corporation (AGC) on March 28, 1997, required the enhancement of 781 acres of 
wetlands.  Most of the mitigation, 656.76 acres, occurred on lands owned by 
SFWMD within the proposed C-9 Impoundment project footprint.  The 
additional 150.15 acres occurred adjacent to the Sunset Lakes mitigation area, 
which is also in the proposed C-9 Impoundment project footprint.  This 
additional 150.15 acres of mitigation is located on the north end of the 
Bregmann Tract. 

SFWMD, under Permit Number 06-02304-S, and Broward County, under 
License Number DF97-1008, authorized impacts to wetlands as a result of the 
construction of the Sunset Lakes development.  Both the DA and SFWMD 
permits required mitigation in the form of a perpetual conservation easement 
(CE) encompassing 656.76 acres for the lands owned by the permittee.  These 
lands are located within the proposed C-9 Impoundment project footprint.  
Specific components of the mitigation plan included:  1) hydrologic enhancement 
of 503.98 acres of improved pasture; 2) restoration of 103.8 acres of freshwater 
marshes by re-grading and replanting upland pasture areas; 3) creation of 
littoral shelves adjacent to the proposed berm; and 4) 43-acres of wetland 
enhancement through removal of dense Melaleuca.  At the time Sunset Lakes 
was permitted, it was known that this area would be used as an impoundment.  
Accordingly, the CE acknowledged and granted to SFWMD the ability to use the 
mitigation areas to facilitate storage of surface water, with no obligation by the 
Grantor once water storage activities have commenced.  
 

 

 

Bregmann Tract 

The Bregmann Tract was purchased by the SFWMD through a 1996 Grant 
Agreement between SFWMD and DOI.  The Agreement required DOI approval 
prior to any land use change during the interim period (the period between the 
time of purchase and use of the lands for Everglades restoration purposes).  
Prior to Atlantic Gulf Coast’s (ACG) implementation of the 150.15 acres of 
mitigation on the northern portion of the Bregmann Tract, the land was used for 
cattle grazing and it was anticipated that the cattle grazing would continue 
during the interim period.  Since converting this portion of the pasture back to 
wetlands would not further contribute to environmental impacts due to 
contamination from agricultural chemicals, USACE and SFWMD allowed AGC 
to use this portion of the Bregmann Tract for mitigation.  SFWMD did not 
consider the mitigation activity a change in use.   
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USACE Regulatory Division has not released AGC from monitoring and 
maintenance requirements of the permit for Sunset Lakes (including the 
Bregmann Tract).  In August 2006, the USACE Regulatory Division conducted 
an inspection of the mitigation site and determined that all of the requirements 
of the permit had not been met.  Specifically, exotic and invasive plant species 
coverage exceeded five percent.  The Regulatory Division requested that the 
permittee eradicate Melaleuca and monitor for an additional two years at which 
time the area would be re-evaluated.  Until such time that a ROD is signed 
converting the mitigation lands to another use, the Permittee must continue to 
meet the obligations of the permit.  At the time of the ROD, the mitigation site 
will be reassessed to determine if the Permittee has satisfied the mitigation 
requirements or whether alternative mitigation will need to be identified.   
 

 

 

 

Although the hydrologic enhancement activities as described in the permit were 
implemented, the hydrology of the site appears inadequate to support high 
quality wetlands as evidenced by the dense growth of weedy, nuisance plant 
species and continued invasion of Melaleuca.  Vegetation in the mitigation areas 
includes a variety of species ranging from species found mostly in wetlands to 
species found predominantly in uplands with a variety of transitional species, 
too.  Portions of the site may no longer have hydrology adequate to support a 
functional wetland as indicated by current field surveys suggesting that portions 
of the Bregmann Tract are transitioning from wetland to upland habitats.  

Florida Department of Transportation 

Under DA permit number 199302052 issued on November 1, 1997, the Florida 
Department of Transportation (FDOT) was authorized to impact wetlands for 
the construction of Interstate 75 rest stop and recreation facilities.  As 
mitigation, FDOT paid SFWMD $7.9 million for the purchase, enhancement and 
perpetual maintenance of 358.2 acres of land within the C-9 Basin of Broward 
County.  The mitigation site is located within Cells 17 and 18 of the East Coast 
Buffer in Southwest Broward County immediately to the east of US Highway 27.  
These two cells comprise 384 acres, although the required mitigation was only 
358.2 acres. 

The Permittee met the legal obligations of the permit through payment of the 
mitigation dollars to SFWMD and no additional requirements on behalf of the 
Permittee remain.  Based on field observations, the hydroperiod of the site 
appears inadequate to sustain a viable wetland.  Due to extremely dense 
Melaleuca in the FDOT mitigation site, nearly all of the mitigation funds were 
used on the initial exotic treatment.  This resulted in the SFWMD, as the land 
steward, not having enough mitigation funds to implement the hydrologic 
improvements to restore the hydrology and prevent the Melaleuca from 
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regenerating.  Appendix C includes UMAM scores for the existing mitigation 
areas.  
 

 

 

 

 

2.8 FISH AND WILDLIFE RESOURCES 

Life cycles, community structures, and population densities of the fauna of south 
Florida are intricately linked to regional hydrology.  The existing condition of 
fish and wildlife has been strongly influenced by the cumulative effects of 
drainage activities in the early 20th Century, the C&SF project, and the ensuing 
agricultural and urban development.  A critical link in the aquatic food webs and 
one that appears to have been adversely impacted by hydrologic alterations is 
the intermediate trophic level of the small aquatic fauna.  Small marsh fish, 
macro-invertebrates, and herpetofauna form the link between algal and detrital 
food web bases of the Everglades, and larger fish, alligators, and wading birds 
that feed upon them. 

Aquatic fauna populations are currently diminished due to a reduction in the 
spatial extent of Everglades wetlands (estimated loss of 50 percent) and changes 
in hydrology of the remaining wetlands.   

2.8.1 Fish 

In the study area, population densities of marsh fish such as the golden 
topminnow (Fundulus chrysotus), bluefin killifish (Lucania goodei), sailfin molly 
(Poecilia latipinna), mosquitofish (Gambusia affinis), flagfish (Jordanella 
floridae), and small sunfish are directly proportional to the duration of 
uninterrupted flooding.  In shorter hydroperiod marshes, survivors must 
repopulate each year after retreating into refugia that hold water through the 
dry season, such as alligator holes, solution holes, exposted limestone, algal 
mats, and longer hydroperiod marshes. 
 

 

 
 

2.8.2 Invertebrates 

Aquatic macroinvertebrates live in close association with marsh fish in the 
freshwater aquatic community.  The amphipod (Hyallela aztecas), freshwater 
prawn (Palaemonetes paludosus), crayfish (Procambarus alleni), and apple snail 
(Pomacea paludosa) represent ubiquitous and highly abundant processors of 
detritus and algae that must play key roles as prey species and in the cycling of 
energy and nutrients through aquatic food webs of south Florida wetlands.  The 
crayfish is particularly important in the diet of the white (Eudocimus albus) and 
glossy ibis (Plegadis falcinellus).  The apple snail is the sole food source for the 
snail kite (Rostrhamus sociabilis plumbeus).   
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2.8.3 Amphibians and Reptiles 
 

 

 

Also abundant in the freshwater aquatic community are amphibians and reptiles 
including the squirrel treefrog (Hyla squirella), green treefrog (H. cenerea), ranid 
frogs such as the pig frog (Rana grylio) and Florida leopard frog (R. 
sphenocephala), greater siren (Siren lacertina) and amphiuma salamanders 
(Amphiuma means), swamp snakes (Seminatrix pygaea), water snakes (Nerodia 
spp.), and cottonmouths (Agkistrodon piscivorus), and the red-bellied 
(Pseudemys nelsoni) and mud turtles (Kinosternon subrubrum steindachneri and 
K. baurii).  Amphibians and their larvae represent important prey species for 
larger predatory fish, alligators (Alligator mississippians), and wading birds. 

2.8.4 Birds 

Marsh habitats, other than sawgrass marshes, are utilized by a variety of 
waterfowl and wading birds.  These birds include the wood stork (Mycteria 
americana), great egret (Casmerodius albus), snowy egret (Egretta thula), white 
ibis (Eudocimus albus), glossy ibis (Plegadis falcinellus), great blue heron (Ardea 
herodias), green-backed heron (Butorides striatus), tri-colored heron (Egretta 
tricolor), black-crowned night heron (Nycticorax nycticorax), least bittern 
(Ixobrychus exilis), American bittern (Botaurus lentiginosus), and snail kite 
(Rostrhamus sociabilis plumbeus). 
 

 

 

2.8.5 Federal and State-Listed Species 

Five federally listed threatened (T) or endangered (E) wildlife species are known 
to exist or potentially exist within the Project footprint.  The threatened and 
endangered species are:  wood stork (E), snail kite (E), eastern indigo snake 
(Drymarchon corais) (T), Florida panther (Felis concolor coryi) (E), and West 
Indian manatee (Trichechus manatus) (E).  Additionally, the American alligator 
(Alligator mississippians) is listed as threatened due to the similarity of 
appearance (T/SA) with the American crocodile.  Although many of these species 
will likely be impacted by loss of habitat within the Project footprint, the Project 
has the potential to significantly contribute toward environmental restoration 
beyond the Project footprint.  Table 2-3 includes Federal and state listed species 
identified within the BCWPA study area.  The bald eagle (Haliaeetus 
leucocephalus) was on the Federal and state lists as threatened at the 
completion of the Draft PIR.  The bald eagle was removed from the Federal list 
in 2007 and from the state list in 2008.  This report has been updated to remove 
the bald eagle from the Federal and state-listed species discussion.  
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TABLE 2-3: FEDERAL AND STATE LISTED SPECIES 
 

Scientific Name 
 

Common Name 
Federal 
Status1 

State 
Status

REPTILES 
2 

   
Alligator mississippians American alligator T/SA S 
Drymarchon corais couperi Eastern indigo snake T T 
Gopherus polyphemus Gopher tortoise  S 
BIRDS    
Ajaia ajaja Roseate spoonbill  S 
Aramus guarauna Limpkin  S 
Egretta caerulea Little blue heron  S 
Egretta thula Snowy egret  S 
Egretta tricolor Tricolor heron  S 
Eudocimus albus White ibis  S 
Grus canadensis pratensis Florida sandhill crane  T 
Mycteria americana Wood stork E E 
Rostrhamus sociabilis plumbeus Snail kite    E * E 
Speotyto cunicularia floridana Florida burrowing owl  S 
MAMMALS    
Felis concolor coryi Florida panther E E 
Podomys floridanus Florida mouse  S 
Trichechus manatus West Indian manatee E E 
1Federal Legal Status (USFWS)   2

   E        Endangered Species         E   Endangered Species 
State Legal Status (FWC) 

   T        Threatened Species         T   Threatened Species 
   T/SA  Threatened due to similarity of appearance        S   Species of Special Concern 
 
* Critical habitat 
 

 

 

American Alligator 

The American alligator’s range extends across the southeastern states of 
Alabama, Arkansas, North and South Carolina, Florida, Georgia, Louisiana, 
Mississippi, Oklahoma, and Texas. 

This reptile utilizes freshwater swamps and marshes as its primary habitat, but 
is also seen in rivers, lakes, and smaller bodies of water.  Alligators have been 
shown to be an important part of their ecosystem, and are thus regarded by 
many as a keystone species.  This encompasses many areas from control of prey 
species to the creation of peat through their nesting activities.  Populations of 
the American alligator were severely affected in the early parts of this century 
due to hunting of the animal for its skin.  In 1967, this species was listed as 
endangered, which prohibited alligator hunting.  As a result, the alligator has 
undergone a successful recovery.  Alligator hunting is now allowed; however, 
permits are issued by lottery only during alligator hunting season.  There is the 
potential for the American alligator to inhabit freshwater marshes, canals and 
WCAs within the Project area. 
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Eastern Indigo Snake 
 
The eastern indigo snake is present throughout the state, but its abundance has 
been reduced to a point where it is uncommon.  Habitats include pine flatwoods, 
scrubby flatwoods, high pine, dry prairie, tropical hardwood hammock, 
freshwater marsh edges, agricultural fields, coastal dunes, and human altered 
habitats.  This species was listed as a result of dramatic population declines 
caused by over-collecting for the domestic and international pet trade, as well as 
mortalities caused by rattlesnake collectors who gassed gopher tortoise burrows 
to collect snakes.  Since its listing, habitat loss and fragmentation by residential 
and commercial expansion have become much more significant threats to this 
species (USFWS, 1999b).  No known surveys of the eastern indigo snake exist for 
the Project area; however, based on the snake’s ability to utilize a variety of 
altered and unaltered habitats, it can be assumed that the snake uses habitat 
within the Project area.   
 
Wood Stork 
 
The wood stork is primarily associated with freshwater and estuarine habitats 
for nesting, roosting, and foraging.  They have nested in every county in south 
Florida.  Typical foraging sites include freshwater marshes and stock ponds, 
shallow, seasonally flooded roadside or agricultural ditches, narrow tidal creeks 
or shallow tidal pools, managed impoundments, and depressions in cypress 
heads and swamp sloughs.  Wood storks use a specialized feeding behavior called 
tactolocation, or grope feeding.  A foraging wood stork wades through the water 
with its beak immersed and partially open (7 to 8 centimeters).  When it touches 
a prey item, the mandibles snap shut and the wood stork raises its head and 
swallows (Kahl, 1964).  This unique feeding method gives it specialized habitat 
requirements (appropriate water depths of 10-25 centimeters and prey 
availability).  The habitats on which wood storks depend have been disrupted by 
changes in the distribution, timing, and quantity of water flows in south Florida.  
The loss and degradation of wetlands in central and south Florida are the 
principal threats to the wood stork.   
 
The Project occurs within the core foraging area (CFA) of six active wood stork 
nesting colonies (1996-2009) (Figure 2-8).  The Project occurs within the wood 
stork CFA of two inactive nesting colonies and four active nesting colonies 
(Figure 2-8).  The northern rookeries, one of which has no name designation 
and the second known as the 2B Melaleuca rookery, have been inactive since 
1999 and 2001, respectively.  The 3B Mud East, Tamiami Trail East, and 
Tamiami Trail East1 rookeries established in 2009.  The Tamiami Trail West 
rookery has been regularly active (1999-2009).  
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Using 1999 SFWMD Landuse/Landcover (FLUCCS, 1999) datasets coupled with 
USACE jurisdictional determinations and UMAM field investigations, it was 
determined that approximately 1,045 acres, 2,162 acres, and 4,297 acres of 
potentially suitable foraging habitat exists within the proposed C-11 
Impoundment, C-9 Impoundment, and the proposed WCA 3A/3B SMA sub-areas, 
respectively (Table 2-4).   
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FIGURE 2-8: WOOD STORK ROOKERIES WITHIN 18.6 MILES  

OF BROWARD COUNTY WATER PRESERVE AREAS PROJECT AREA  



Section 2 Existing Conditions/Affected Environment 

Revised Final BCWPA PIR and EIS   April 2007 (Revised May 2012) 
2-37 

TABLE 2-4: WOOD STORK FORAGING HABITAT WITHIN BROWARD 
COUNTY WATER PRESERVE AREAS PROJ ECT AREA 

                C-11 Impoundment              C-9 Impoundment 

WCA 
3A/3B 
SMA     

Polygon 
# FLUCCS Acres 

Polygon 
# FLUCCS Acres 3A FLUCCS Acres 

1 643 120.8 1 618 556.1   641/643 1668.7 
2 6172 51 2 212 604.1   618 122.2 
4 6172 132.5 3 643 453.2 3B 618 898.4 
9 643 11.1 4 212 135.6   641/643 1109 
13 630 184.9 8 643 384   6172 471.3 

14A & 
14B 641 143.8 

Canal 
and 

Ditches   29.4   650 27.5 
15 644 4.2             

18 6172 108.1             
19 617 25             
20 641 113.3             
22 212 86.9             

Canals 
and 

Ditches   63.7             
Total   1045.3     2162.4     4297.1 

 
 
Everglade Snail Kite 
 
The snail kite occupies the watersheds of the Everglades, Lake Okeechobee, 
Kissimmee River, Caloosahatchee River, and the upper St. Johns River.  Each of 
these watersheds has experienced, and continues to experience, pervasive 
degradation due to urban development and agricultural activities.  Presently, 
the snail kite is not known to occur within the BCWPA Project footprint (C-9 and 
C-11 impoundments).  However, in 1977 portions of the WCA 3, immediately 
west of the Project area, were designated a critical habitat for the snail kite.  A 
complete description of the critical habitat is available in 50 CFR § 17.95 and the 
Multi-Species Recovery Plan (USFWS, 1999b).  The Florida Fish and Wildlife 
Conservation Commission (FWC) designated a small portion of the northern end 
of the WCA 3A SMA as a Strategic Habitat Conservation Area for the snail kites 
(Cox et al., 1994).  The snail kite could also potentially be found foraging in a 
number of native wetlands and in canals and ditches within the Project study 
area.  This medium-sized raptor has a highly specialized diet composed almost 
entirely of Florida apple snails, which are found in palustrine, emergent, long-
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hydroperiod wetlands.  As a result, the snail kite’s survival is directly dependent 
on the hydrology and water quality of its habitat (USFWS, 1999b). 
 

 

 

  

One species of apple snail (Pomocea paludosa) serves almost exclusively as the 
main food source of the endangered snail kite.  The C&SF project disrupted the 
natural hydrologic flow pattern within the WCAs and Loxahatchee National 
Wildlife Refuge (LNWR), and caused both reductions and increases in 
hydroperiods within most of these natural areas.  Severe and untimely drydowns 
in March and April have led to a decrease in the reproductive capability of apple 
snails; therefore, negatively affecting populations of the snail kite food sources.  
Additionally, disruptions in hydroperiods have negatively affected the vegetative 
structure and composition of freshwater emergent prairies that are required for 
apple snails to conduct respiration.  

West Indian Manatee 

The West Indian manatee is recognized as an endangered species by both the 
USFWS and FWC.  Manatees are also protected under provisions of the Marine 
Mammal Protection Act of 1972, as well as by Florida law.  Manatees have been 
documented within the C-11 and C-9 canals and have been observed as far west 
as the L-33/L-35 levee along the eastern boundary of WCA 3 (Neil Kalin, South 
Broward Drainage District, personal communication, January 16, 2003) (Figure 
2-9).  This large, herbivorous aquatic mammal migrates along the Florida coast 
through fresh, brackish, and marine waters, and exhibits a seasonal distribution 
based on water temperatures.  Waters colder than 20°C increase the manatee’s 
susceptibility to cold-stress and cold-induced mortality.  Distribution is also 
controlled by aquatic vegetation availability, proximity to channels of at least 
two meters in depth and location of fresh water sources (USFWS, 1999b).  
Primary threats to manatees today are attributed to collisions with watercraft, 
degradation of seagrass, and accidents occurring at water control structures.  
Barriers have been placed at many water control structures, preventing 
manatees from migrating into canals.  Within the BCWPA Project area, these 
barriers prevent manatees from accessing the C-11 Canal.  However, manatees 
can access the C-9, C-6, L-30, and L-33 canals (Figure 2-10: MANATEE 
ACCESSIBILITY IN THE CENTRAL AND SOUTHERN FLORIDA PROJECT 
AREA).   
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FIGURE 2-9: MANATEE MORTALITY, RESCUES, AND INCIDENTS IN THE 

CENTRAL AND SOUTHERN FLORIDA PROJECT AREA   
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FIGURE 2-10: MANATEE ACCESSIBILITY IN THE CENTRAL AND SOUTHERN 
FLORIDA PROJECT AREA   
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Florida Panther  
 
The Florida panther, a subspecies of mountain lion (Puma [Felis] concolor), is 
one of the most endangered large mammals in the world.  The habitat of the 
Florida panther is an extensive landscape comprised of a mixture of natural, 
semi-natural, and agricultural lands (Florida Panther Subteam, 2002).  No 
telemetry data has shown panthers using areas within the BCWPA Project 
footprint; however, panthers are known to use most Everglades habitats, with 
the highest quality habitats being hardwood hammocks, pine flatwoods, forested 
freshwater wetlands, and freshwater marsh (Florida Panther Subteam, 2002).  
Based on the 2009 calendar year population report, the population estimate for 
the Florida panther is a total of 89 individuals, not including denning kittens 
(McBride, 2010).  This small population in south Florida represents the only 
known remaining wild population of an animal that once ranged throughout 
most of the southeastern United States from Arkansas and Louisiana eastward 
across Mississippi, Alabama, Georgia, Florida, and parts of South Carolina and 
Tennessee.  The Florida panther presently occupies one of the least developed 
areas in the eastern United States; a contiguous system of large private ranches 
and public conservation lands in Broward, Collier, Glades, Hendry, Lee, Miami-
Dade, Monroe, and Palm Beach counties totaling more than 809,400 hectares. 
Telemetry data indicate that Florida panthers utilize most canal levees 
throughout WCA 3, as well as tree islands and forested levees in northwestern 
WCA 3A (Figure 2-11).  This includes areas identified within the primary zone 
that would comprise a landscape mosaic of land cover types sufficient to support 
a self-sustaining population, and the secondary zone that could accommodate 
expansion of the panther population given sufficient habitat restoration (Florida 
panther subteam of the Multi-Species/Ecosystem Recovery Implementation 
Team [Merit], 2002). 
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FIGURE 2-11: FLORIDA PANTHER TELEMETRY LOCATIONS   

 
Graphic project feature delineations are representational. 
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Florida Mouse 
 

 

 

The Florida mouse (Podomys floridanus) is listed by FWC as a species of special 
concern.  The mouse inhabits xeric upland communities with sandy soils such as 
scrub, sandhill, and ruderal sites, including the burrows of gopher tortoises.  In 
the absence of tortoise burrows, the mice will dig their own burrows or use those 
of old-field mice.  Recommended conservation measures include preservation of 
sandhill and scrub habitat and a prescribed fire regime to maintain openings in 
scrub and encourage growth of grasses and forbs, which are important for food 
and cover (Hipes et al., 2001).   

Gopher Tortoise 

The gopher tortoise (Gopherus polyphemus) is listed by FWC as a species of 
special concern and its take, possession, sale, or purchase is prohibited, except 
by permit.  Tortoises are typically found in dry upland habitats, but commonly 
use disturbed habitats such as pastures, old fields, and road shoulders.  
Tortoises excavate deep burrows for refuge from predators, weather and fire.  
More than 300 other species of animals have been recorded sharing these 
burrows.  Much of the tortoise’s native habitat has been lost to agriculture, 
forestry, mining and urban and residential development (Hipes et al., 2001).  
Given the abundance of pasture areas within the Project footprint, it is possible 
that gopher tortoises may be present. 
 

 

 

 

Roseate Spoonbill 

The roseate spoonbill is designated as a species of special concern by FWC.  
Roseate spoonbills are mostly resident, locally, along the coasts from Tampa Bay 
and Merritt Island south.  Roseate spoonbills forage in shallow water of variable 
salinity, including marine tidal flats and ponds, coastal marshes, mangrove-
dominated inlets and pools, and freshwater sloughs and marshes.  They 
primarily nest in mixed-species colonies on coastal mangrove islands or in 
Brazilian pepper on man-made dredge spoil islands near suitable foraging 
habitat.  Roseate spoonbills occasionally nest in willow heads at freshwater sites, 
such as the Everglades Wildlife Management Areas (EWMA). 

Prairie/Scrub/Ruderal Birds 

Two state listed species that typically reside in prairies, scrub, or disturbed, 
marginal, or vacant edge habitat areas include the burrowing owl (Speotyto 
cunicularia) and the Florida sandhill crane (Grus canadensis pratensis).  
Burrowing owls are listed as a species of special concern by the State and 
inhabit high, sparsely vegetated ground.  Natural habitats include dry prairie 
and sandhill while making extensive use of ruderal areas such as pastures, 



Section 2 Existing Conditions/Affected Environment 

Revised Final BCWPA PIR and EIS   April 2007 (Revised May 2012) 
2-44 

airports, ball fields, parks, road rights-of-way, and vacant spaces in residential 
areas.  Given the abundance of ruderal habitat within the Project footprint, it is 
possible that burrowing owls may be present.  Florida sandhill cranes are listed 
as threatened by the State and occur in prairies, freshwater marshes, and 
pasture lands.  Wetlands dominated by pickerelweed (Pontedaria cordata) and 
maidencane (Panicum hemitomon) are preferred.  During the winter and early 
spring, cranes also frequent agricultural areas, golf courses, and other open lawn 
areas.  Florida sandhill cranes may utilize the mixture of pastures and wetlands 
present within the Project footprint. 
 

 

 

 

 

Wading Birds 

Federal and State-listed wading birds occurring within the BCWPA study area 
were listed previously in Table 2-3.  Wading birds nest colonially and often use 
disturbed habitats for roosting, loafing, and foraging.  Many types of shrubs and 
woody vegetation are utilized as nesting substrate.  Cox et al. (1994) designated 
EWMA and portions of the Project footprint as important wetland areas for 
wading bird foraging and nesting.  Several locations within the Project footprint, 
including approximately 50 percent of proposed WCA 3B SMA component 
acreage, were identified as Strategic Habitat Conservation Areas for wading 
birds.  FWC publication Florida Atlas of Breeding Sites for Herons and their 
Allies (Update, 1999), has documented nesting colonies in the vicinity of the 
BCWPA Project footprint.  One colony, located less than one-mile west of the 
proposed WCA 3B SMA, hosted nesting anhingas, great blue herons, and great 
egrets during the 1999 survey.  Approximately eight other colonies within one to 
two miles of the proposed WCA 3B SMA were active during the 1980s, but were 
not included in the 1999 survey.  The Atlas provides information on known 
colonies, but additional colonies or solitary nests may not be identified on these 
surveys.   

2.9 ESSENTIAL FISH HABITAT 

The Magnuson-Stevens Fishery Conservation and Management Act, 16USC 
1801 et seq. Public Law 104-208, reflects the Secretary of Commerce and Fishery 
Management Council’s authority and responsibilities for the protection of 
Essential Fish Habitat (EFH).  Federal agencies that fund, permit, or carry out 
activities that may adversely impact EFH are required to consult with the 
National Marine Fisheries Service (NMFS) regarding the potential effects of 
their actions on EFH.  In conformance with the 1996 amendment to the Act, the 
information provided in this revised Final PIR/EIS will comprise the required 
EFH assessment. 

There is no designated EFH within the proposed C-11 Impoundment, C-9 
Impoundment, or WCA 3A/3B SMA.  EFH located within the areas affected by 
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the Project occur within the Intracoastal Waterway, Port Everglades, and 
Northern Biscayne Bay along the Atlantic Coast (Figure 2-12).  EFH located 
within the area of influence includes palustrine emergent and forested wetlands, 
estuarine mangrove wetlands, oyster reefs, seagrass beds, and estuarine and 
marine water column.  Specific areas within the zone of influence of the Project 
that contain EFH include Pond Apple Slough located south of the South New 
River Canal and west of the S-13 pump station, the Intracoastal Waterway, Port 
Everglades, John U. Lloyd Beach State Park and Biscayne Bay including 
Dumfoundling Bay, Maule Lake and the Oleta River, and Oleta River State 
Recreation Area.  These areas are within the jurisdiction of the South Atlantic 
Fishery Management Council (SAFMC) and are located in areas designated as 
Essential Fish Habitat-Habitat Areas of Special Concern (EFH-HAPC) for the 
penaeid shrimp complex, red drum, reef fish, stone crab, spiny lobster, 
migratory/pelagic fish, and snapper/grouper complex.  The Atlantic coast in this 
region is also classified as Primary Nursery Areas.  
 

 
  

The Pond Apple Slough has been hydrologically altered by the construction of 
the North New River Canal (completed 1912), South New River Canal 
(completed circa 1915), and the Peele-Dixie Wellfield (completed 1926).  
Subsequent development of the surrounding areas has resulted in additional 
hydrological impacts from increased surface water runoff and a reduction in 
groundwater recharge.  The overall effects of these hydrological changes have 
resulted in the gradual transition of Pond Apple Slough from a freshwater 
wetland towards an estuarine system.  This transition has resulted in the loss of 
historic freshwater cypress wetland community with continuing encroachment of 
mangroves, indicative of an estuarine system. 
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FIGURE 2-12: ESSENTIAL FISH HABITAT  

WITHIN BROWARD COUNTY STUDY AREA  
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Northern Biscayne Bay was once isolated from the Atlantic Ocean by barrier 
islands and was generally a freshwater or low salinity system.  Since the turn of 
the century, opening of various inlets, construction of the Atlantic Intracoastal 
Waterway, construction of salinity control structures, and the lowering of the 
groundwater levels to provide flood protection, have altered the amount and 
timing of freshwater flows and the rate of tidal exchange within this area of the 
bay.  These changes have resulted in generally higher salinity conditions 
(Alleman et al., 1995). 
Shallow sloughs, known as transverse glades, once breached the Atlantic Coastal 
Ridge, draining excess surface water from the upper Everglades region to 
Biscayne Bay.  Canals were constructed from these transverse glades because it 
was easier to remove organic matter from an existing watercourse than cut 
through limestone bedrock.  Snake Creek slough was one of these transverse 
glades (USACE, 2002).  The Oleta River probably represents one of the 
connections of Snake Creek slough with North Biscayne Bay.   
 

 

 

 

The C-9 Canal flows into the Oleta River, which is surrounded by the 1,043-acre 
Oleta River State Park, the largest urban state park within Florida.  This park 
contains the largest stand of mangroves in North Biscayne Bay.  An oyster bed is 
present at the mouth of the Snake Creek (C-9 Canal).  The flow into the Oleta 
River from the C-9 Canal is determined by runoff within the watershed.  Flow 
through the S-29 structure generally is typical for south Florida with greater wet 
season (June through October) flow and less dry season (November through 
May) flow.    

2.10 LAND USE 

Existing land use patterns within the boundaries of the nine-county region 
depict usage ranging from agriculture and conservation to dense concentrations 
of residential, commercial and industrial.  Several national and state parks 
occupy large tracts of land in this study area.  ENP, Biscayne National Park, 
and Big Cypress National Preserve are under Federal protection, and Lake 
Okeechobee, Biscayne Bay, and numerous WCAs in the westernmost reaches of 
the study area are under State protection.  Urban development is concentrated 
along the eastern coast of the Florida peninsula with the highest densities in 
Broward, Palm Beach, and Miami-Dade counties.  Contained within these three 
largely urban counties is a considerable amount of land devoted to agricultural 
pursuits:  Palm Beach County contains 605,000 acres of agricultural land, 
Miami-Dade has 85,000 acres, and Broward has 31,000 acres.  Most of the arable 
land of these three counties is concentrated along the western end of the study 
area, an area corresponding to the six cities primarily impacted by the Project.  

Current patterns of land use in the City of Pembroke Pines, Town of Southwest 
Ranches, Town of Davie, City of Weston, Cooper City, and the City of Miramar 
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suggest a low concentration of population in areas east of the Project site and 
south of Interstate 75.  Areas east of the Project site but adjacent to Interstate 
75, an area defined as northeastern Weston, exhibit high concentrations (4,729 
to 5,938 persons per square mile).  South of Weston but north of the Miami-Dade 
Broward County line, the persons per square mile begins to rise as one moves 
east away from the Project site and towards the Atlantic Ocean.  
 

 

 

 
  

SFWMD currently owns a large portion of the undeveloped vacant lands within 
the BCWPA Project footprint.  These lands are also known as the Everglades 
East Coast Buffer Area and consist of approximately 7,400 acres.  This land was 
acquired by SFWMD for the purpose of developing the BCWPA Project for 
ecological improvements in WCA 3A and 3B.  Prior to the purchase, many of 
these parcels were designated for residential development (5,795 units) and 
classified as agriculture and vacant lands on the Broward County 2000 Existing 
Land Use Map (Broward County Evaluation and Appraisal Report, 2004; 
Accommodating Population Growth in Broward County, 2000 to 2030, August 
2003).   

Existing transportation facilities within the BCWPA study area includes 
US Highway 27, Okeechobee Road, Honey Hill Road, Pembroke Road, Johnson 
Road, SR 820 (Pembroke Pines Blvd.), Sheridan Street, Stirling Road, Griffin 
Road, and Interstate 75.  US Highway 27 and Interstate 75 are components of 
Florida’s Strategic Intermodal System Plan (January 2005), which is a 
transportation system that will enhance the mobility of people and goods within 
the region.  Both facilities are integral in the economy and mobility of the people 
within the Project study area.  US Highway 27, a four-lane facility divided 
highway, is located along the eastern boundary of the proposed WCA 3A/3B 
SMA footprint, whereas Interstate 75 is east (approximately five miles) of the 
proposed WCA 3A/3B SMA project footprint.   

Table 2-5 provides a breakdown of land use acreages within the three areas.  
Figure 2-13, Figure 2-14 and Figure 2-15 depict the 1999 land use within 
proposed WCA 3A/3B SMA, C-9 Impoundment and C-11 Impoundment 
footprints.  Land use designations are based on the dataset and do not reflect 
USACE jurisdictional determinations for determining the upland/wetland 
boundaries discussed in Section 2.7 above.   
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TABLE 2-5: EXISTING LAND USE 
WITHIN 3A/3B SEEPAGE MANAGEMENT AREA, C-9 AND C-11 

Land Use 3A/3B 
SMA (ac) 

C-9  
(ac) 

C-11 
(ac) 

Urban and Built Up 56.2 6.2 15.4 
Agriculture  8.7 1189.3 686.2 
Upland Non-Forested 15.5 0 366.8 
Upland Forests 25.0  9.4 195.4 
Water 60.1 6.1 34.0 
Wetlands 3611.5 583.9 478.2 
Barren Lands 9.0 0 34 
Transportation, 
Communication and Utilities 846.8 0.1 6.8 

 
  



Section 2 Existing Conditions/Affected Environment 

Revised Final BCWPA PIR and EIS   April 2007 (Revised May 2012) 
2-50 

 

 
  

FIGURE 2-13: C-9 IMPOUNDMENT EXISTING LAND  
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FIGURE 2-14: C-11 IMPOUNDMENT EXISTING LAND USE  



Section 2 Existing Conditions/Affected Environment 

Revised Final BCWPA PIR and EIS   April 2007 (Revised May 2012) 
2-52 

 

  

FIGURE 2-15: WATER CONSERVATION AREA 3A/3B SEEPAGE MANAGEMENT 
AREA EXISTING LAND USE 
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Table 2-6 depicts the 2002 land use for the Western C-11 Basin including all of 
Weston and Southwest Ranches and parts of Davie, Cooper and Pembroke Pines.  
Developed land accounts for 58 percent of the 72 square miles of land.  
Agriculture accounts for 18 percent of the land use.  Wetlands, rangeland or 
forested uplands account for 24 percent of the area in the Western C-11 Basin.   

 
 

 
 

 

 

 

TABLE 2-6: EXISTING WESTERN C-11 BASIN LAND USE 
Land Use Total Square 

Miles 
Percent of 

Area 
Developed 42 58 
Agriculture 13 18 
Wetlands, Rangeland 
or Forested Uplands 17 24 

Source:  Regulatory Action Strategy Status Report. South Florida Water Management District, August 2002. 

Land in Weston is largely developed and is comprised of commercial, residential, 
and light industrial uses.  Weston also contains large tracts of land set aside for 
conservation, recreation and agriculture.  Development patterns in Southwest 
Ranches and Pembroke Pines depict a decidedly rural community.  Southwest 
Ranches zoning regulations require residential lots to be in excess of one-acre, 
thus preserving a more rural, agricultural setting.  Concentrations of heavy 
development are exhibited throughout Davie, Miramar, and Cooper City at the 
eastern edge of the study area.  

The heaviest residential concentrations closest to the Project area are 
communities in the northeast corner of Weston along Interstate 75.  A large 
concentration of office and light industrial space is located along the eastern 
edge of the city, south of the residential community.  Current patterns of land 
use in the city of Weston suggest that the city is built-out, and that there is no 
land available for development.  Over the past two years, construction of housing 
in Weston has been pushed west; no additional lands have been zoned for 
development.  

2.11 RECREATIONAL RESOURCES 

Recreation opportunities abound in and near the study area, however, there is 
currently a significant shortage of biking and hiking trails in the study area.  
The urbanized east coast includes good quality marine-based recreation 
activities such as underwater diving, saltwater and estuary fishing, boating, 
surfing, and the beach.  County and state parks, scenic rivers, state reserves and 
forests, and Federal refuges provide wildlife viewing, nature interpretation, 
hiking, and canoeing opportunities.  Bordering the study area to the west, the 
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WCAs are inland water and upland resources.  WCAs also provide high quality 
boating, fishing, and nature interpretation activities.   
 

 

 

 

 

2.12 AESTHETICS 

Aesthetic resources are defined in Engineering Regulation (ER) 1105-2-50 as 
"those natural and cultural features of the environment which elicit...a 
pleasurable response" in the observer, most notably from the predominant visual 
sense.  Consequently, aesthetic resources are commonly referred to as visual 
resource features. 

Visual characteristics of the study area can be roughly described by the 
dominant three land use categories:  natural areas (such as those areas within 
the EPA), agricultural lands, and urban areas.  The natural areas are composed 
of a variety of upland and wetland-based ecosystems including lakes, sloughs, 
ponds, and vast expanses of marsh and wet prairie with varying vegetative 
components.  Uplands are often dominated by pine, although other subtropical 
and tropical hardwoods such as fig, gumbo limbo (Bursera simaruba), and 
cypress (Taxodium sp.) occur within their ecotone.  Overall, the land is 
remarkably flat with few natural topographic rises such as hills or other 
geographic undulations.  Much of the visible topographic features are man-made, 
including canals and levees, pump stations, navigation locks, secondary and 
primary roads, highways, electrical wires, communication towers, occasional 
buildings (some abandoned), borrow pits, and other features which may or may 
not detract from the regional aesthetic.  Views, when possible from a high 
perspective such as atop a levee, offer pleasant and unspoiled perspectives on 
Everglades marsh, often dotted with tree islands, and numerous birds and other 
wildlife. 

Agriculture in the study area is predominately crops such as citrus and a variety 
of tropical fruit tree groves, shrubs and landscape plants, nurseries, and pasture 
lands for grazing. 

Urban areas, other than the scattered small to medium sized municipalities, 
characteristic of the interior regions, occur mostly along the highly urbanized 
east coast.  This includes mostly low-level cityscapes as West Palm Beach, Boca 
Raton, Pompano Beach, and nearby urban areas.  Fort Lauderdale and Miami 
and their surrounding suburban areas epitomize the highly urbanized scene 
described above, only with significant high rise buildings in the downtown area 
nearest the coast or on nearby barrier islands.  These cities are visually 
congested with immense residential areas, composed mostly of one or two-story 
buildings, well-trafficked roads, seemingly endless impervious surfaces, parking 
lots, strip malls, high rise hotels, and industrial and commercial enterprises.  
The urbanized east coast begins more or less at the Florida Turnpike and 
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extends eastward to the coast.  It includes intensively developed residential 
communities, highways and heavily used roads, and other development 
immediately adjacent to or nearby protected natural areas or agricultural lands.  
Visual aesthetics are marginal except in areas where urban landscaping 
assumes a high priority. 
 

 

 

 

Along the coast, the Atlantic Ocean and Atlantic Intracoastal Waterway 
shorelines provide panoramic aesthetic views from many locations.  In the study 
area, white shoreline sand contrasts sharply with blue and green waters of the 
ocean and the Atlantic Intracoastal Waterway.  High-rise structures, often 
hotels to serve the tourist industry, restrict visual access to the ocean’s 
panoramic scenery and tend to diminish the visual experience from the 
shoreline.  Visual access to the scenic Atlantic Intracoastal Waterway is also 
limited. 

2.13 SOCIO-ECONOMIC CONDITIONS 

From 1950 to 2010, Florida achieved substantial change in population.  In 
relation to the remainder of the United States over the same period, Florida 
outgrew other states by almost 500 percent.  This growth can be attributed to 
Florida’s ideal climate and historically low property costs.  Broward County 
experienced the largest increase in the LEC as population increased 2,082 
percent in the 60-year span while Miami-Dade County only grew by 504 percent.  
The Broward County population increased from 84,000 to 1,748,000.  Due to a 
more established community, Miami-Dade County achieved less growth than 
Broward County, or the state as a whole.  For the nine-county region, population 
statistics for the past sixty years are presented in Table 2-7.  Population 
statistics for approximate areas of the C-11 and C-9 drainage basins are 
presented in Table 2-8.  

As a subset of the Florida population, the summed total of these nine counties 
comprise a slowly increasing percentage of the Florida population.  Even though 
populations of the counties have been increasing in absolute numbers, their 
share of Florida’s population has not changed much over time.  Alternatively, 
the proportional share of the population inside the nine-county region has 
changed over the 60-year period.  The number of persons residing in each county 
has increased over the 60-year period but at different rates.  The share of the 
nine-county population residing in Glades, Hendry, and Okeechobee counties 
has remained relatively constant at or around 0.2%, 0.6%, and 0.6% respectively.  
Miami-Dade County’s share of the nine-county total population has declined 
from 65 percent in 1950 to 43.5 percent in 2010.  In contrast, Palm Beach and 
Lee counties share of the nine-county population has increased nearly 8 percent 
each over the 60-year period; most dramatically, Broward County’s share has 
increased nearly 20 percent over the last 50 years.  While each county has seen 
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an increase in population, the growth in population has been increasingly 
concentrated in Broward, Palm Beach, and Lee counties.  Population change in 
the C-11 and C-9 drainage basins shows a disproportional increase in 
populations of the cities of Miramar and Weston.  Florida and the nine-county 
region grew at approximately 4.6 percent between 2000 and 2002.  Likewise, 
Southwest Ranches, Cooper City, Davie, and Pembroke Pines grew at 
approximately the same rate as Florida, 4.6 percent.  Demographics suggest that 
Palm Beach and Broward counties are growing at a rate exceeding that of 
Florida and other counties in the nine-county region.  Population growth within 
the study area exceeds the state average by 15 percent in Weston and Miramar.  
Population growth in the study areas seems to be concentrated in areas to the 
east and north of the Project site: Broward and Palm Beach counties, and in the 
cities of Weston and Miramar. 
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TABLE 2-7: POPULATION STATISTICS FOR NINE COUNTY REGION 
Area 2010 2000 1990 1980 1970 1960 1950

Florida 18, 801,310 15, 982,378  12, 937,926   9, 746,324  6, 789,443 4, 951,560  2,771,305

Population % Population % Population % Population % Population % Population % Population %
Glades       12, 884 0.2%       10, 576 0.2%         7, 591 0.2%         5, 992 0.2%         3, 669 0.1% 2, 950 0.2%               2,199 0.3%
Hendry 39, 140 0.7%            36, 210 0.6%       25, 773 0.6% 18, 599 0.5%            11, 859 0.5%         8, 119 0.5%        6,051 0.8%
Lee      618,754 10.8%      440,888 7.7%      335,113 7.2%      205,266 5.7%      105,216 4.3% 54, 539 3.3%      23, 404 3.1%     
Martin      146,318 2.6%      126,731 2.2%      100,900 2.2% 64, 014 1.8%            28, 035 1.1%       16, 932 1.0%        7,807 1.0%
Miami-Dade   2,496,435 43.5%   2,253,362 39.3%   1,937,094 41.8%   1,625,781 45.2%   1,267,792 51.8%      935,047 57.2% 495, 084 64.6%   
Monroe 73, 090 1.3%            79, 589 1.4% 78, 024 1.7%      63, 188 1.8%      52, 586 2.1%            47, 921 2.9% 29, 957 3.9%     
Broward   1,748,066 30.5%   1,623,018 28.3%   1,255,488 27.1%   1,018,200 28.3%      620,100 25.3%      333,946 20.4% 83, 933 10.9%     
Okeechobee       39, 996 0.7%       35, 910 0.6%       29, 627 0.6%       20, 264 0.6% 11, 233 0.5%      6, 424 0.4%               3,454 0.5%
Palm Beach   1,320,134 23.0% 1,131,184 19.7%       863,518 18.6%      576,863 16.0%      348,753 14.2%      228,106 14.0% 114, 688 15.0%   
County 
SubTotal   6,494,817 40.6%   5,737,468 35.9%   4,633,128 35.8%   3,598,167 36.9%   2,449,243 36.1%   1,633,984 33.0%    766, 577 27.7%

                                                                                

Source: 2010 U.S. Census. 
 
 

 
 
 
 
 
 
 
 
 

TABLE 2-8: POPULATION STATISTICS FOR C-11 AND C-9 DRAINAGE BASIN 

2010 2003 2002 2001 2000
Weston      65,333    62,243    61,384    56,980    50,815 
Southwest Ranches       7,345      7,280      7,269      7,207      7,134
Cooper City      28,547    28,853    28,802    28,339    27,992 
Davie      91,992    80,364    79,629    78,523    76,268 
Pembroke Pines    154,750   148,927   146,228   141,955   138,317
Mirimar    122,041    96,646    90,105    82,136    74,605 
City Sub Total    470,008   424,313   413,417   395,140   375,131

Source: 2000 & 2010 U.S. Census. 
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Of Florida’s population, 17 percent classify themselves as African-Americans 
while 22.5 percent classify their heritage as Hispanic or Latino.  In the nine-
county region, populations of Miami-Dade and Broward counties contained 49 
percent of the Florida Latino population and 31 percent of the Florida African-
American population (Table 2-9).  Hendry County’s Latino population 
percentage was almost double Florida’s average, but the county has a 
significantly smaller total population when compared to Miami-Dade and 
Broward counties. 
 
 

 

 
 

 
 

 

 
 
 
  

TABLE 2-9: NINE COUNTY POPULATION BREAKDOWN BY RACE & 
ETHNICITY 

County White
African-
American Other Total

Hispanic or 
Latino 
(of any race)

Florida 77.1% 17.0% 5.9% 100% 22.5%
Glades 72.4% 12.7% 14.9% 100% 21.1%
Hendry 62.1% 14.0% 23.9% 100% 49.2%
Lee 84.8% 9.1% 6.1% 100% 18.3%
Martin 88.6% 5.9% 5.5% 100% 12.2%
Miami-Dade 75.6% 19.9% 4.5% 100% 65.0%
Monroe 91.1% 6.3% 2.6% 100% 20.6%
Okeechobee 79.2% 8.6% 12.2% 100% 23.9%
Palm Beach 75.2% 18.3% 6.5% 100% 19.0%
Broward 65.1% 28.2% 6.7% 100% 25.1%

   Source: 2010 Census. 

As exhibited by Table 2-10, cities corresponding to the study area of immediate 
impact have above the state average African-American and Latino 
concentrations. 

TABLE 2-10: CONSOLIDATED CITY POPULATION BY RACE  

City White
African-
American Other Total

Hispanic or 
Latino
(of any race)

Davie 82.6% 9.2% 8.2% 100% 29.1%
Miramar 43.2% 47.9% 8.9% 100% 36.9%
Pembroke Pines 69.9% 21.4% 8.7% 100% 41.4%
Weston 87.8% 5.1% 7.1% 100% 44.9%

 Source: 2010 Census. 
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2.13.1 Economy 
 

 

 
 

 

 
 
 
 
 
 
 
  

Generally, a strong wholesale and retail trade, government and service sectors 
characterize Florida’s economy.  Florida’s warm weather and extensive coastline 
attracts vacationers and other visitors, and helps make the state a significant 
retirement destination for people all over the country.  Agricultural production is 
also an important sector of the state’s economy, and is especially significant to 
portions of the study area.  Compared to the national economy, the 
manufacturing sector has played less of a role in Florida, but high technology 
manufacturing has begun to emerge as a significant sector over the last decade. 

Of the nine counties, the three largest (Broward, Miami-Dade, and Palm Beach) 
employ approximately 30 percent of Florida’s work force and account for 
approximately 33 percent of state income (Table 2-11 and Table 2-12). 

TABLE 2-11: COUNTY EMPLOYMENT AS A PERCENTAGE OF  
STATE EMPLOYMENT 

County

Number of Wage 
& Salary 

Employees

Annual Wage & 
Salary 

Disbursements 
($1,000)

Employee 
Percentage

Annual 
Salary 

Percentage
Florida            7,632,084        323,659,342 100% 100%
Glades                   1,938                66,153 0.03% 0.02%
Hendry                 14,224              418,654 0.19% 0.13%
Lee               208,538           8,238,828 2.73% 2.55%
Martin                 59,631           2,378,068 0.78% 0.73%
Miami-Dade            1,038,010         48,445,712 13.60% 14.97%
Monroe                 37,959           1,513,204 0.50% 0.47%
Okeechobee                 11,016              364,625 0.14% 0.11%
Palm Beach               542,388 25,182,540        7.11% 7.78%
Broward 745,587              33,403,592        9.77% 10.32%
Study Area
Subtotal

 
2,659,291           120,011,376      35% 37%

Source: 2009 U.S. Bureau of Economic Analysis data. 
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TABLE 2-12: EMPLOYMENT BREAKDOWN OF THREE MAJOR COUNTIES 

Industry
Broward 
County

Miami-Dade 
County

Palm Beach 
County

Three-
County 
Total

Percentage of 
Employment 
by Industry

Health Care & 
Education 171,463    217,787       123,750       513,000      21%

Retail Trade 112,360    130,845       81,326         324,531      13%
Professional & 
Administration 108,344    134,619       81,209         324,172      13%
Food Service & 
Hospitality 86,607      112,057       63,721         262,385      11%

Construction 49,957      74,255         39,760         163,972      7%
Manufacturing 40,905      54,937         22,709         118,551      5%
Major Industry 
Sub-Total 398,173    506,713       288,725       1,193,611   48%
Total     826,452     1,075,625         577,572 2,479,649   100%  

Source: 2010 U.S. Census Bureau American Community Survey. 
 
 

 
 

 

 
  

Table 2-13 indicates the importance of relatively low paying employment in the 
three counties of greatest economic impact.  The results coincide with state 
averages across employment sectors and reflect the importance of industry 
related to tourism (retail and food service), aged populations of Florida (health 
care), and the growth experienced in Florida (construction).  In contrast to the 
nine-county region are the employment patterns of the study area (City of 
Weston, Town of Davie, Town of Southwest Ranches, Cooper City, City of 
Pembroke Pines and the City of Miramar).  Employment in Davie, Miramar, 
Pembroke Pines, and Weston exhibits a slight tendency towards higher paying 
professional jobs and fewer low paying service jobs compared to South Florida 
County-level data (Table 2-14). 

TABLE 2-13: PER CAPITA INCOME, MEDIAN INCOME, 
 AND HOUSEHOLD SIZE 

County
Per Capita 
Income ($)

Median 
Household 
Income ($)

Household 
Size

Percentage 
of State Per 

Capita 
Income

Florida            24,272          44,409            2.48 100%
Broward            26,373          48,063            2.52 108.66%
Lee            24,699          43,936            2.35 101.76%
Martin            32,253          48,311            2.23 132.88%
Miami-Dade            20,970          40,219            2.83 86.40%
Monroe            30,146          50,619            2.18 124.20%
Palm Beach            30,735          49,879            2.39 126.63%

Sources: 2010 U.S. Census and American Community Survey. 
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TABLE 2-14: STUDY-AREA CITIES  
EMPLOYMENT SECTOR BREAKDOWN 

Industry Davie Miramar
Pembroke 

Pines Weston

Industry 
Percentage 

of Total
Educational, Health and Social 
Services 10,545         16,481        16,077      5,849        23.29%

Retail 6,747           6,044          10,825      2,469        12.41%
Professional 4,293           6,114          8,771        6,052        12.00%
Accomodation and Food 
Service 4,028           4,758          6,330        4,062        9.12%

Finance, insurance, real estate 4,097           4,917          5,463        2,761        8.20%

Sub-Total of Major Industries 29,710         38,314        47,466      21,193      65%
Total Emploment in Study-
Area Cities          46,984         58,836       73,820       30,544 100%
 Source: 2010 U.S. Census and American Community Survey. 
 

 

While food service employment represents more than ten percent of employment 
in the three-county metropolitan region, it is under represented in the study 
area, at just over nine percent.  Additionally, areas of employment such as 
finance, insurance, and real estate (F.I.R.E) and professional or scientific 
services that did not constitute significant percentages of employment in the 
three-county metropolitan region are significant in the study area, representing 
over eight percent of total employment in the immediate study area.  

Of the three largest counties, Broward and Palm Beach exhibit per capita 
incomes and median household incomes that are above Florida’s average (Table 
2-13).  All of the towns and cities within the immediate study area have per 
capita incomes above the Broward County level, with the city of Weston at 167% 
of the Broward county income level (Table 2-15). 
 

 

 
TABLE 2-15: INCOME STATISTICS FOR STUDY AREA CITIES AND TOWNS 

City/Town
Per Capita 
Income ($)

Median 
Household 
Income ($)

Percentage of 
County Per 

Capita 
Income

Davie 26,567          58,175      115%
Miramar 23,836          61,474      103%
Pembroke Pines 28,600          61,163      123%
Weston 38,754          78,030      167%
Broward County 26,373          48,063      100%  

Source: 2010 U.S. Census and American Community Survey. 

Miami-Dade County exhibits per capita income and median household incomes 
that are significantly lower than the Florida’s average, due in part to the larger 
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average household size in Miami-Dade County.  The disparity in income is 
further reflected in unemployment statistics and poverty level statistics 
exhibited in Table 2-16 and Table 2-17.  Affluence of the immediate study area 
in Weston and Pembroke Pines relative to that of the surrounding counties is 
further exhibited when comparing disparities in income and poverty statistics 
between the two areas. 
 
 
TABLE 2-16: POVERTY LEVELS IN STUDY AREA SURROUNDING COUNTIES 

County
Florida

Percentage of 
Persons Below 

Poverty
12.0%

Unemployment 
Percentage

8.0%
Broward 11.4% 9.2%
Lee 11.3% 8.8%
Martin 4.4% 7.4%
Miami-Dade 16.4% 8.0%
Monroe 8.0% 5.3%
Palm Beach 9.9% 8.4%  

 Source: 2010 U.S. Census and American Community Survey. 
 
 

TABLE 2-17:  POVERTY LEVELS OF STUDY AREA SURROUNDING TOWNS 
AND CITIES  

City/Town Poverty Levels Unemployment

Poverty Levels as a 
percent of Broward 

County
Davie 15.1% 7.1% 132.5%
Miramar 10.5% 10.0% 92.1%
Pembroke Pines 5.7% 7.7% 50.0%
Weston 7.7% N/A 67.5%
Broward County 11.4% 9.2% 100.0%  

Source: 2010 U.S. Census and American Community Survey. 
 
 

2.14 HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE 
 
Engineering Regulation (ER) 1165-2-132 states that “construction of civil works 
projects in HTRW contaminated areas should be avoided where practicable.” 
Compliance with the requirements of ER 1165-2-132 for the planning phase is 
demonstrated in this report.  The USACE and SFWMD will continue to 
document HTRW conditions on the project lands such that the project will be in 
compliance with the ER and other applicable HTRW policy. 
 
In order to comply with the requirements of the HTRW ER, human health risks 
are typically evaluated by comparing chemical concentrations in all media (e.g., 
soil, groundwater, surface water, sediment) to human health-based cleanup 
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target levels (CTLs) promulgated by FDEP in Chapter 62-777, F.A.C.  Ecological 
risks are typically evaluated by comparing chemical concentrations to the 
Sediment Quality Assessment Guidelines (SQAGs) developed by FDEP for 
inland waters and to ecological restoration targets established by the USFWS.  
Lands within the project boundary were investigated in accordance with the 
jointly developed (FDEP, FWS, and SFWMD) protocol, entitled “Protocol for 
Assessment, Remediation and Post-remediation Monitoring for Environmental 
Contaminants on Everglades Restoration Projects” (SFWMD, 2008).  The 
protocol, which is commonly referred to as the Ecological Risk Assessment (ERA) 
Protocol, is intended to provide guidance on conducting environmental site 
assessments on agricultural lands proposed for use in projects to be inundated 
with water, such as for conversion to storm water treatment areas, wetlands, 
reservoirs, and other aquatic features.  A copy of the ERA Protocol is provided in 
Appendix C. 
 

 

 

The ERA Protocol requires that relevant data collected during the Phase II ESA 
initially be compared to the human health Soil Cleanup Target Levels (SCTLs) 
from 62-777 F.A.C. and the ecological risk Soil Quality Assessment Guideline 
(SQAG) thresholds.  While the SCTL’s are promulgated standards under Florida 
law, the SQAG guidelines are not standards as defined in Section 403.803, F.S.  
Where the results exceed the SCTLs, a risk-based approach is used by the 
regulator to determine if corrective action is required or if an alternative target 
level is appropriate based on projected exposure.  Where the results exceed the 
SQAG screening criteria, a Screening Level Ecological Risk Assessment 
(SLERA) is performed as part of the Phase II ESA.  The purpose of the SLERA is 
to evaluate potential ecological risks to benthic invertebrates and higher trophic 
species, particularly USFWS trust species protected under the Endangered 
Species Act or the Migratory Bird Treaty Act, associated with exposure to the 
chemicals present in the soils, after the project is constructed and the property is 
inundated. 

2.14.1  Project Lands Environmental Site Assessment Summary 

As a result of the environmental site assessments, corrective actions were 
performed at locations where storage/spill/leaks occurred.  Remediation 
activities included removal of petroleum impacted soils, debris disposal, 
structure demolition, and the closure of septic tanks.  Confirmation of the 
completion of corrective actions will be proved by the SFWMD at the time of 
lands certification.  The FUDS site located within the C-9 Impoundment was 
identified as “Fort Lauderdale Bombing Target #7 (tract # W92000-001).    
According to past documentation, the Corps, local government officials and the 
Florida Department of Environmental Protection has concluded that there is no 
contamination related to the military’s use of the site, and no further action is 
necessary.  During the site investigation field work conducted in 2007, no 
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evidence of MC, MD or MEC was found.  The review of historical information 
indicates the property was never used.  There was no evidence of munitions or 
related contamination.  The regulatory agency, the Florida Department of 
Environmental Protection, agreed with this conclusion, this correspondence is 
provided in Annex B.  While not expected, should remediation become needed, it 
must be completed prior to construction and such actions will not use civil works 
funds.  Remediation of HTRW is generally a 100% NFS responsibility.    
 

 

  

The Bishop-Nixon parcel (8.3 acres tract number 121002-014) was excluded from 
the Federal Project due to HTRW considerations.  This contamination appears to 
be the result of illegal dumping of contaminated soils and the operation of an 
unlicensed shooting range. The Bishop-Nixon parcel is not needed for the 
Federal Project.  The Federal Project will not affect the Bishop-Nixon site’s 
existing level of service flood control.  Excluding the parcel will not result in a 
significant reduction in project benefits.  The non-Federal sponsor is conducting 
actions at 100% NFS expense to prevent runoff from the Bishop-Nixon parcel 
and the remote possibility of offsite transport of contaminants from the 
Bishop/Nixon parcel.  

Significant soil contamination was found during site investigations conducted on 
the Bishop/Nixon parcel (8.3 acres tract number 121002-014) located within the 
WCA 3A/B SMA.  This contamination appears to be the result of illegal dumping 
of contaminated soils and the operation of an unlicensed shooting range.  This 
parcel is bordered on the north and south by existing SFWMD property.  Rather 
than purchase and clean up this property, the SFWMD with the agreement of 
the USACE determined that the most cost-effective solution would be to exclude 
the parcel and an additional 12 acres that surrounds it from the project lands.  
To isolate this land from the project, a modified wetland treatment method will 
be constructed along the perimeter at 100% cost to the SFWMD.  The modified 
wetland treatment method would protect the present Bishop/Nixon parcel owner 
from project related flooding and the project lands from the remote possibility of 
offsite transport of contaminants from the Bishop/Nixon parcel.  Excluding the 
parcel will not result in a significant reduction in project benefits.  A more 
complete discussion of the mitigation strategy for the Bishop/Nixon parcel and 
the surrounding land is included in Section 7.1.4.1. 

Phase II ESAs were conducted by the SFWMD as part of pre-acquisition due 
diligence property surveys.  The Phase II site investigations included extensive 
testing of cultivated soils as well as the collection of soil and water samples from 
the more typical locations of concern such as areas where potential HTRW 
materials were stored, mixed, or spilled.  The short summary provided here 
touches on the decision critical aspects of the available site investigations as it 
pertains to human health and the ecological risks associated with the “impacted 
soils” which remain on Project lands.  The term “impacted soil” refers to soils 
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that contain concentrations of chemicals above an ecological guideline 
established by the FDEP or the U.S. Fish and Wildlife Service (USFWS). 
 

 

 

As part of the Phase II studies, soil samples were collected from the cultivated 
areas of the lands required for the proposed C-9 Impoundment, the proposed C-
11 Impoundment, and the proposed WCA 3A/3B Seepage Management Area 
(WCA 3A/3B SMA).  Samples were analyzed for typical agrichemicals which 
include organic compounds and trace metals.  The results of these samples were 
compared against human health direct exposure criteria (Soil Concentration 
Target Limits - SCTLs) established in 62-777 F.A.C., ecological exposure 
guidelines (Sediment Quality Assessment Guidelines - SQAGs) referenced in 62-
777, and ecosystem specific exposure guidelines provided by the Vero Beach 
Office of the USFWS.  The results of the soil testing conducted in the cultivated 
areas of the potential Project lands indicated no human health risks were 
present due to elevated concentrations of residual agrichemicals.  Within the 
proposed C-9 and C-11 Impoundment lands, concentrations of selenium and to a 
lesser extent, barium, were found in the cultivated soils at levels above the 
FDEPs advisory SQAGs.  (Subsequent testing by the USACE in 2008 found 
similar elevated concentrations of selenium and barium within the proposed C-
11 Impoundment area.)  The SFWMD determined that barium concentrations 
were indicative of natural background concentrations and thus less of an 
ecological concern since they exist in nearby wetlands at similar concentrations.  
The selenium concentrations ranged from less than 1 mg/kg to in excess of 7 
mg/kg.   

The USFWS and FDEP reviewed the Phase II results and focused on selenium 
as a potential ecological risk to fish and wildlife resources.  As part of this 
review, the USFWS established an interim restoration target for selenium of 2 
mg/Kg in cultivated soils/sediments subject to inundation. The USFWS 
concluded flooding soils in the proposed C-11 and C-9 Impoundments could 
result in selenium water concentrations that have the potential to adversely 
affect avian fauna.   

In summary, the potential Project lands have been investigated for the presence 
of HTRW materials.  Extensive contamination was found on the Bishop/Nixon 
parcel; however, this land was excluded from the potential Project footprint.  
Corrective activities have been conducted to remove all ecological or human 
health risks on the prospective Project lands so that HTRW conditions on these 
lands conform to the present land use as fallow farm land or as cultivated lands.  
The USFWS has identified risks associated with inundating soils with of 
selenium above the interim restoration target of 2 mg/kg.  The selenium 
impacted soils and associated studies are further discussed in Section 6.1.16 
and Section 7.11 of the PIR and in Appendix A.19.   
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FIGURE 2-16:  TRACTS WITH POTENTIAL RECOGNIZED ENVIRONMENTAL 

CONDITIONS 
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2.15 CULTURAL RESOURCES 
 

 

 

 

 

 
 
 
 

In accordance with Section 106 of the National Historic Preservation Act and its 
implementing regulations (36 CFR Part 800) the USACE in consultation with 
the State Historic Preservation Officer (SHPO) has conducted surveys and site 
evaluations to locate and evaluate all cultural resources that may be affected by 
the Project.  Consultation about eligibility, effect, and possible mitigation are 
ongoing with SHPO, SFWMD, and the Federally Recognized Indian Tribes.  Five 
sites have been identified that may be affected by the BCWPA Project.  Four of 
these sites (8BD2130, 8BD2131, 8BD2146, and 8BD4420) are located in the 
proposed C-11 Impoundment area; the fifth site (8BD59) is in the SMA.  Human 
remains have been identified in four of the sites (8BD59, 8BD2130, 8BD2131, 
and 8BD2146).  Since the project is located on state owned lands, the Native 
American Graves Protection and Repatriation Act (NAGPRA) does not apply.  
Human remains will be treated in accordance with Section 872 of the Florida 
State Statutes.  A Phase II site evaluation has been conducted on the three sites 
with human remains in the proposed C-11 Impoundment project area.  USACE 
determined that three of the sites (8BD2130, 8BD2131, and 8BD2146) are 
eligible for listing on the National Register of Historic Places (NRHP) based on 
their ability to provide important information about the past.  USACE 
determined that site 8BD4420 is not NRHP eligible and there is no indication 
that it contains human remains.   

2.16 AIR QUALITY 

Existing air quality within south Florida is considered good, and the region 
attains all National Ambient Air Quality Standards.  An air quality concern that 
is not addressed by National Ambient Air Quality Standards is atmospheric 
deposition of mercury.  For additional specific and detailed information on air 
quality and the atmospheric deposition of mercury within the study area, refer 
to Appendix I of the Central and Southern Florida Project Comprehensive Review 
Study Final Integrated Feasibility Report and Programmatic Environmental 
Impact Statement, dated April 1999.  

2.17 NOISE 

Within the major natural areas of south Florida, external sources of noise are 
limited and have low occurrence.  Noise impacts associated with implementation 
of the recommended plan would not increase over what is presently associated 
with the project area.  Noise, therefore, is not considered to be an issue in the 
development of the BCWPA Project. 
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3.0 FUTURE WITHOUT PROJECT CONDITION 
 

 

 

 

 

 

 

The future without project condition describes the planning area’s future if there 
is no Federal action taken to solve the current problems.  This condition is 
vitally important to the evaluation and comparison of alternative plans, and 
identifying impacts (both beneficial and adverse) attributable to proposed 
Federal actions.  The without plan condition is the same as the No Action 
Alternative that is required to be considered by the Federal regulations 
implementing the National Environmental Policy Act (NEPA).   

3.1 PHYSICAL LANDSCAPE:  GEOLOGY, TOPOGRAPHY, AND SOILS 

The lands within the Project area would be disposed and developed consistent 
with surrounding land use patterns.  The land use would change from drained 
pastures and nurseries into single family residential with supporting commercial 
areas.  The geology would not change other than when new development occurs 
requiring excavation of stormwater borrow area/lakes necessary to provide flood 
protection.  The topography would change due to grading of the development, 
which raises elevations of the homes and roads.  The organic layer of the soils 
(i.e., the muck) would be removed for development to allow for appropriate 
compaction for floor pads and road sub-grades.   

3.2 CLIMATE 

During the period between the present and Year 2050, south Florida may 
experience a full multi-decade cycle of Atlantic hurricane activity.  This 
geographical area experienced an active phase that started in 1995 but has been 
curtailed recently.  This active phase followed a 25-year period of low hurricane 
activity.  This pattern suggests that between the present and Year 2050, this 
area may experience similar high and low activity periods. 

There is now evidence of anthropogenic changes to global climate patterns that 
will likely have an impact on south Florida in terms of rainfall, evapo-
transpiration, and temperature.  The Intergovernmental Panel on Climate 
Change (2007) estimates that by 2060 (near the end of the period of analysis) 
average air temperature will increase by 2ºF.   Maps produced by the 
Intergovernmental Panel on Climate Change indicate that evapotranspiration 
will likely increase by an estimated 15 percent by 2100 relative to historic 
conditions (1980 to 1999).  Similar rainfall maps predict up to a 20 percent 
rainfall reduction in south Florida by 2100 as compared to the historic conditions 
experienced between 1980 and 1999.  The Florida Oceans Council (2009) predicts 
that more frequent intense rainfall events will occur coupled with longer dry 
periods.  This is likely to lead to higher peak canal flows and longer periods of 
little to no canal flow within the BCWPA study area.     
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3.3 HYDROLOGY 
 

 

 

 

 

 

 

 

It is predicted that the management of water would include supplying additional 
urban areas as the population expands and development increases.  With the 
future development occurring in the project area in the without project 
condition, the impervious acreage of the basin will increase resulting in a 
reduction of groundwater recharge area.  Without the project there will be less 
water storage in the basin and therefore more stormwater will be discharged to 
the primary canal system. 

Some fundamental aspects of hydrologic conditions are expected to change in the 
southern Broward County watershed by the Year 2050.  In the absence of any 
mitigation or restoration, freshwater flows to the Atlantic Coast may increase, 
flooding may increase, and stormwater runoff intensity from large storms would 
likely increase.  The primary drivers for these changes are sea-level rise, 
expanded impervious areas due to increased development in the watershed, and 
increased water use demands from the aquifer as a result of population increase. 

By 2050, sea level is expected to rise 0.8 to 2.0 feet from the existing condition 
(year 2000) level in Biscayne Bay.  If the freshwater heads currently maintained 
under operational rules remain the same in Year 2050, the rise in sea level 
would effectively reduce the groundwater slope from the coastal ridge toward the 
Atlantic Coast, thus reducing head pressure and groundwater flux toward the 
shoreline.  Under this scenario, the Biscayne aquifer is likely to experience 
greater intrusion of saltwater possibly rendering some of the current urban 
water supply well fields unusable due to contamination.  Higher groundwater 
stages in the project area will reduce the ability of water managers to store 
rainfall runoff either within wetlands or the surficial aquifer, resulting in 
increased intensity of stormwater discharges through the primary canals.  
Reduced water storage reduces the capacity of the flood control system to 
accommodate runoff and would likely lead to increased frequency of flooding 
events. 

This may also require the implementation of forward pumping to maintain the 
existing level of flood protection in the future.   

These factors would contribute to increasing ecological stressors within WCA 3A 
and 3B.  

3.4 WATER MANAGEMENT  

The following projects will be constructed regardless of the outcome of this study.  
Therefore, they represent the future without project condition. 
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3.4.1 Western C-11 Basin Critical Project 
 

 

 

 

 

The purpose of this critical project is to improve the quality and timing of 
stormwater discharges to the Everglades Protection Area (EPA) from the 
Western C-11 Basin located in south-central Broward County.  The EPA lies 
south of the Everglades Agricultural Area (EAA), west of the Atlantic Coastal 
Ridge and east of the Big Cypress Preserve. It is comprised of a number of 
different management areas that have different operational needs and priorities, 
including the Water Conservation Areas (WCA); the Holey Land and 
Rotenberger Wildlife Management Areas (WMAs); and Everglades National 
Park, which also includes Florida Bay.  The S-9 Pump Station currently pumps 
untreated urban and agricultural stormwater runoff from the Western C-11 
Basin directly into WCA 3A.  The Project involves construction of an Obermeyer 
gated spillway on C-11 Canal (S-381) to divide western seepage waters (i.e., 
natural water) from eastern runoff waters in C-11 Canal (i.e., urban water) and 
construction of an additional pumping station adjacent to S-9 (S-9A) to pump 
clean seepage back into the EPA.  Construction of S-9A and S-381 has been 
completed. 

3.4.2 Long-Term Plan 

The long-term Everglades water quality goal is for all discharges to the EPA to 
achieve and maintain water quality standards, including compliance with the 
phosphorus (10 ppb) criterion established in Rule 62-302.540, F.A.C.  In order to 
achieve this goal, in October 2003, SFWMD began implementation of the Long-
Term Plan for Achieving Water Quality Goals in the Everglades Protection Area 
(Long-Term Plan).  

Substantial progress toward reducing phosphorus levels discharged into the 
EPA has been made by the State of Florida and other stakeholders. Since 
inception and through the end of April 2006, the EAA Best Management 
Practices (BMPs) and Stormwater Treatment Areas (STAs) combined have 
removed over 2,500 metric tons of TP that otherwise would have entered the 
Everglades.  Of this amount, approximately 293 metric tons of TP were removed 
during Water Year (WY) 2006 (the monitoring period from May 1, 2005 through 
April 30, 2006). Additional source control measures have been implemented in 
urban and other tributary basins included in the Everglades Stormwater 
Program. However, additional measures are necessary to achieve the Everglades 
water quality goal.  

The Long-Term Plan was found by the Florida Legislature to be the best 
available phosphorus reduction strategy for the EPA.  The 2003 Florida 
Legislature amended the 1994 Everglades Forever Act to include 
implementation of the Long-Term Plan as the optimal strategy for achieving the 
TP criterion in the EPA.  The Long-Term Plan includes numerous projects such 
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as enhancements to the existing STAs, continued STA optimization research, 
and enhanced maintenance and monitoring of STAs.  The Long-Term Plan also 
includes enhanced source controls programs in the EAA and in urban basins 
that discharge to the EPA.  
 

 

 

 

 

 
 

 

The Long-Term Plan was submitted to Florida Department of Environmental 
Protection (FDEP) in December 2003 as part of the long-term permit application 
required by the Everglades Forever Act.  SFWMD continued implementation of 
the Long-Term Plan throughout 2004, 2005 and 2006.  SFWMD’s first request 
for a minor revision to the Long-Term Plan was approved by FDEP on April 15, 
2004.  This minor revision involved integrating with CERP by assisting with the 
funding of the surveying work of the Bolles and Cross Canal Improvements, a 
project that will improve SFWMD’s ability to balance flows and loads among 
STAs, which will in turn provide water quality benefits to EPA.  In November 
2004, SFWMD submitted and received approval to a request to the FDEP for a 
major revision to the Long-Term Plan to include construction of approximately 
18,000 acres of additional STAs in the EAA.  The FDEP approved this request in 
December 2004.  This Long-Term Plan revision is an example of adaptive 
implementation with the overall objective of achieving and maintaining water 
quality standards in the EPA.  All revision requests and approvals are posted on 
the SFWMD website at:  
https://my.sfwmd.gov/portal/page?_pageid=2294,4946718,2294_4946541:2294_49
46389&_dad=portal&_schema=PORTAL.  

Starting in February 2004, annual public meetings for the Long-Term Plan were 
held to update the public on the status of the projects midway through the first 
year of implementation and to receive public input on proposed modifications to 
the Long-Term Plan (Refer to everglades plan.org). 

3.4.2.1 Everglades Construction Project  

The Everglades Construction Project (ECP) consists of six large wetland 
treatment facilities deemed STAs containing approximately 44,000 acres of land 
previously used for agricultural purposes.  These areas are designed to treat 
EAA runoff prior to discharge into EPA.  STA-2 discharges into WCA 2 via the L-
6 borrow canal and STA 3/4 discharges into WCA 3A via the L-5 borrow canal. 

The ECP was designed to treat EAA runoff to meet an interim phosphorus 
concentration target of 50 ppb in discharges to EPA.  The Long Term Plan 
described above will make further water quality improvements in ECP. 

3.4.3 Modified Water Deliveries to Everglades National Park 

https://my.sfwmd.gov/portal/page?_pageid=2294,4946718,2294_4946541:2294_4946389&_dad=portal&_schema=PORTAL�
https://my.sfwmd.gov/portal/page?_pageid=2294,4946718,2294_4946541:2294_4946389&_dad=portal&_schema=PORTAL�
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The authorized plan of improvements consists of structural modifications and 
additions to the existing C&SF Project to enable water deliveries for the 
restoration of more natural hydrologic conditions in Everglades National Park 
(ENP).  These improvements include:   
 

 

 

 

 

1. Structures S-349A, S-349B and S-349C in Levee 67A (L-67A) Borrow 
Canal to prevent overdrainage of the northern portion of WCA 3A 

2. Structures S-345A, S-354B and S-354C through L-67A to enable the 
discharge of water from WCA 3A to WCA 3B 

3. Structures S-355A and S-355B in L-29 to enable the release of water from 
WCA 3B to ENP 

4. Modifications to existing S-334 
5. Raise and bridge US Highway 41 (Tamiami Trail).   

Together, these improvements will enable the re-establishment of the historic 
Shark River Slough flow-way from WCA 3A through WCA 3B to ENP. 

In order to prevent this redistribution of water from adversely impacting 
existing development, several mitigation features are included in the plan.  A 
Miccosukee Indian camp (Tigertail camp) was raised above the anticipated flood 
stages.  The East Everglades residential area, also known as the 8.5 Square Mile 
Area, was provided with perimeter levees and a seepage collector canal.  New 
pump station S-357 will remove water from the seepage collector canal to 
prevent increased water levels inside the 8.5 Square Mile Area after project 
implementation (i.e. flood mitigation).  Another new pump station, S-356, was 
constructed adjacent to existing S-334 near the intersection of Tamiami Trail 
(US Highway 41) and the L-31N borrow canal.  It will remove additional seepage 
from the ENP into L-31N borrow canal and thereby prevent increased flood 
damages east of L-31N or in the downstream C-111 Basin.  Existing roads and 
borrow canals within the ENP expansion area that would act as hydrologic 
barriers will be degraded to natural ground.  Additionally, garbage will be 
removed from the roads along the proposed levee/canal alignment around the 
residential area. 

3.5 WATER RESOURCES 

Local 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 
Lower East Coast (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 STAs.  
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Water flows from STAs to the WCAs.  From the WCAs, water is discharged via 
canals to the 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. 
 

 

 

 

 

3.5.1 Water Supply 

Future water demands for urban and agricultural areas that utilize the C&SF 
Project were projected for the study area.  For a comprehensive discussion of 
projected water demands that are assumed to be in place in the future without 
project condition refer to Section 4.8 of the Central and Southern Florida Project 
Comprehensive Review Study, Final Integrated Feasibility Report and 
Programmatic Environmental Impact Statement, dated April 1999. 

In summary, the LEC urban area was subdivided into four service areas:  North 
Palm Beach, Service Area 1, Service Area 2, and Service Area 3.  The BCWPA 
Project is contained in Service Areas 2 and 3.  Service Area 2 includes central 
and southern Broward County and a small portion of northern Miami-Dade 
County.  Service Area 3 is made up of the remainder of northern, central, and 
southern Miami-Dade County and Monroe County.  For urban areas of the LEC, 
a water demand forecasting software (IWR-MAIN) was used to make projections.  
Underlying population and economic growth assumptions used a combination of 
the University of Florida (UF) BEBR (short-term) and Bureau of Economic 
Analysis, U.S. Department of Commerce (long-term) growth projections.  For 
Service Area 3, public water demands have been increased to reflect Miami-Dade 
County’s estimation of its future population growth as influenced by recent 
immigration legislation and other factors.  For Service Area 2, public water 
demands that were used are those contained in the Final Report Municipal and 
Industrial Water Use Forecast Lake Okeechobee Regulation Schedule Study 
(USACE, 1996).  These included the UF Economic and Business Research 
unrestricted demand set, which reflected UF BEBR population projections.  All 
projected service area demands were reduced by 11 percent to account for the 
expected implementation of SFWMD’s mandatory water conservation program 
(e.g., implementation of ultra-low flow fixtures and lawn sprinkler restrictions in 
residential and commercial land use).  Future irrigation demands in the LEC 
Service Areas were based on projected land use and average annual permitted 
allocation. 

In Service Area 2, M&I water demands in the future without project condition 
are projected to increase from 299.2 MGD in 2000 to 450.5 MGD in 2050, a 50.6 
percent increase.  For Service Area 3, M&I water demands in the future without 
project condition are projected to increase from 373.2 MGD in 2000 to 502.3 
MGD in 2050, a 34.6 percent increase.  
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3.5.2 Flood Damage Reduction 
 

 

 

 

 

The C&SF Project was conceived and authorized to provide regional flood 
damage reduction for south Florida.  Throughout the C&SF Project area there 
are varying levels of flood damage reduction.  This is primarily due to variations 
in the original design goals and other changes.  Many areas that were expected 
to remain agricultural were developed, which changed the level of flood damage 
reduction offered by the project.  However, the existing investment in flood 
damage reduction infrastructure was never intended to totally eliminate flooding 
in developed areas, and flooding does occur periodically. 

Flood damage reduction needs have increased since the original flood project was 
constructed and will likely continue to increase in the future.  As agricultural 
and urban development continues, the volume, duration, and frequency of 
floodwaters may increase and the actual level of flood damage reduction may 
decline in some areas within the future without project condition.  There are 
opportunities to further reduce the extent of damages from flooding through 
operational and structural changes in the C&SF Project and local drainage 
systems.  These opportunities exist within the BCWPA Project area through 
implementation of the project.   

3.6 WATER QUALITY 

  Many wetlands that acted as natural filters and retention areas either can no 
longer serve these purposes or have been lost to drainage or development.  
Urban and agricultural development and expansion of drainage systems result 
in the rapid discharge of runoff containing pollutants into south Florida water 
bodies.  As a result, many water bodies throughout south Florida presently do 
not meet water quality standards.  Untreated urban and agricultural 
stormwater that does not meet water quality standards is sometimes sent to the 
natural areas.  Excessive nutrients entering the Everglades have led to an 
overabundance of cattails, a visible sign of unfavorable water quality conditions 
and a potential decline in ecological productivity. 

Future water quality conditions are expected to be better than the existing 
conditions in south Florida.  To improve water quality, it is expected that state, 
tribal, regional, and local programs will be implemented to varying degrees 
throughout the study area during the next 50 years.  Ongoing restoration 
projects in the Kissimmee River watershed are expected to beneficially affect 
water quality.  Current efforts to reduce inputs of excessive nutrients into the 
Everglades through the ECP should substantially slow the spread of cattails and 
other plants with high nutrient tolerances and result in a slow recovery of 
natural vegetation patterns in some nutrient-stressed parts of the system. 
Proposed modifications to the Lake Okeechobee Regulation Schedule and water 
quality improvement projects should improve water quality conditions in those 
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water bodies.  Nonetheless, the future without project condition, while resulting 
in water quality improvements over existing conditions within the project area, 
would not result in sustainable south Florida ecosystems.  Excess nutrients 
would likely continue as the population in adjacent urban areas increases and as 
urban development replaces the few remaining open spaces.  Water from the 
natural system would continue to seep out causing further negative impacts. 
 

 

 

 

Within the BCWPA Project area, the Western C-11 Basin is served by the S-9 
Pump Station (S-9) that pumps from the C-11 West Canal to WCA 3A.  C-11 and 
C-9 basins are maintained at a lower water level than WCA 3 because of flood 
protection instituted through the C&SF Project.  The north-south oriented levee, 
borrow canals, and other secondary drainage canals collect groundwater seepage 
in the basin and direct the water to the C-11 West Canal.  The seepage is then 
returned. 

The target established by FDEP for state compliance for the S-9, which pumps 
seepage and stormwater from the Western C-11 Basin to WCA 3A, is 10 ppb TP.  
Based on sampling data, the average annual concentration of TP being pumped 
through the S-9 is 18 ppb.  There are several ongoing efforts that are intended to 
achieve the required levels.  

The Western C-11 Water Quality Treatment Critical Project involves 
construction of an Obermeyer gated spillway on C-11 Canal (S-381) to divide 
western seepage waters (i.e., natural system water low in TP) from eastern 
runoff waters in C-11 Canal (i.e., urban water high in TP) and construction of an 
additional pump station adjacent to S-9 (S-9A) to pump low TP seepage back into 
the EPA.  The S-9A Pump Station and S-381 structure have been constructed 
and are currently operating to return collected seepage to WCA 3A at the 
exclusion of urban waters to the east of S-381 when not under flood damage 
reduction operations. 

In addition to the construction of the critical project, a BMP program is being 
established within the Western C-11 Basin to reduce pollutant loads currently 
discharged in stormwater to the C-11 West Canal.  This program includes 
implementation of nursery, equine, and turf and landscape BMPs within the 
basin that will reduce nutrient loadings.  Also, drainage districts within the 
Western C-11 Basin have or will implement capital improvement projects and 
operational changes to provide additional pre-treatment of stormwater runoff 
prior to discharge to the C-11 West Canal.  The Broward Everglades Working 
Group was convened to develop a C-11 West Basin Pollution Reduction Action 
Plan to achieve reductions in phosphorous concentration in stormwater and 
landscape runoff from the basin and in support of Everglades restoration.  The 
group includes representatives from local and state governmental agencies, 
municipalities, drainage/water control districts, and other affected parties in the 
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Western C-11 Basin.  The efforts of this group are reflected in the “C-11 West 
Basin Pollution Reduction Action Plan” posted at: 
www.broward.org/waterresources. 
 

 

 

 

 

 

 

Increased enforcement through the SFWMD Regulatory branch is underway 
within this basin to eliminate point source pollutant discharged to the Western 
C-11 Basin.  Increased monitoring of stormwater within the basin has and will 
continue to identify hot spots within the basin in order to focus enforcement 
efforts. 

In summary, the four pronged approach includes: 1) the Western C-11 Water 
Quality Treatment Improvement Critical Project, 2) the BMP program, 3) the 
monitoring program and 4) the Regulatory enforcement effort will help reduce 
excessive nutrient discharges to EPA and will enhance SFWMD’s ability to meet 
the State’s water quality standards.  

3.7 VEGETATIVE COMMUNITIES 

3.7.1 C-11 and C-9 Sub-Areas 

Much of the existing wetland systems within the C-9 and C-11 sub-areas have 
been altered and drained for other land uses, which has allowed the invasion of 
exotic species such as Melaleuca.  Land uses within the areas are primarily 
agriculture, abandoned agriculture, rock mining, and minimally disturbed 
vacant lands.  Because of rapidly increasing residential and commercial 
development pressure, it is likely that much of the area within the impoundment 
footprints would be at risk for development although existing wetland mitigation 
sites within the C-11 and C-9 sub-areas would remain.  Development of the area 
would be subject to regulatory requirements including compensatory mitigation, 
on or off site, to offset wetland impacts.  After clearing and grading, developed 
areas are likely to be landscaped with ornamental varieties of vegetation 
associated with residential and commercial development.  Therefore, without the 
project, existing wetland mitigation sites along with potentially other 
compensation or landscaped areas within the project area would be preserved in 
a patchwork of small “islands” within a mosaic of urban and commercial 
development.   

3.7.2 Water Conservation Area 3A/3B Seepage Management Sub-Area 

This area falls outside the Urban Development Boundary and is not expected to 
be developed.  The area is primarily composed of mixed wetland communities, 
though dense stands of Melaleuca have invaded much of the northern section of 
the WCA 3A/3B SMA.  The future without project wetland function is not 
expected to change.  Exotic vegetation will persist, but due to management, the 

http://www.broward.org/waterresources�
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existing areas of exotic encroachment are not expected to increase in spatial 
extent. 
 

 

 

 

 

 

3.7.3 Water Conservation Area 3 Sub-Area 

Much of WCA 3 has been impacted by changes to the natural patterns of 
hydrology, fire, and nutrient supply.  Some level of ecological improvement will 
occur within WCA 3 as a result of implementation of other projects outside the 
BCWPA Project.  However, inflows of polluted water from the Western C-11 
Basin are expected to continue to degrade the water quality within the zone of 
influence, and facilitate the shift from a sawgrass-dominated marsh community 
to cattail-dominated marsh community without the project.  Loss of low-
elevation tree islands will continue as a result of increased water depth and 
duration in the WCA. 

3.8 FISH AND WILDLIFE RESOURCES 

The residential and commercial development would eliminate the existing fish 
and wildlife habitat on the project site with the exception of the fish and wildlife 
habitat provided by the existing mitigation areas which would remain but likely 
be reduced due to pressure from surrounding development.  Residential 
developments have some limited potential for habitat suitable for smaller 
mammals and birds.  In addition, wetland areas created as compensatory 
mitigation associated with development would provide some fish and wildlife 
benefit.  However, this could be in a different basin or county.  WCA 3A/3B SMA 
and WCA 3A and 3B would continue to provide some level of fish and wildlife 
resources recognizing that continued degradation of habitat under the No Action 
Alternative would result in less use by fish and wildlife. 

Some existing wetland mitigation sites within the project area would likely be 
protected, thus providing quality fish and wildlife habitat into the future.  
However, it is likely that a future without the project would result in an overall 
loss of fish and wildlife resources as a result of development, land conversion, 
and continued degradation of habitat quality in WCA 3 due to an overabundance 
of water in the wet season and too little water in the dry season.   

The existing wetland mitigation sites within the study area would likely provide 
limited habitat for wetland species such as the Federally and state listed wood 
stork and other state listed wading birds and would be available in the future 
without project scenario.  Based on the ability of the Federally listed Eastern 
indigo snake to utilize a variety of altered and unaltered habitats, it can be 
assumed that the snake would continue to use habitat within the project area 
without the project.  Other Federally and state listed species will continue to use 
natural areas within the study area, though the quality of these habitats are 
expected to decline without some intervention.  Thus, without the environmental 
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benefits of the BCWPA Project, direct loss of habitat, as well as degradation of 
existing habitat will likely result in a continued decline in threatened, 
endangered, and state listed species within the next 50 years. 
 
In the future without project condition, Essential Fish Habitat (EFH) would 
continue to be adversely impacted through discharge of stormwater from the 
Western C-11 Basin through C-11 Canal to Dania Cutoff Canal and the Atlantic 
Ocean and from the C-9 Basin through C-9 (Snake Creek) Canal into North 
Biscayne Bay.   
 

 

 

 

3.9 LAND USE 

The nine-county region, including the cities within the study area, are expected 
to continue to grow both in population and in the development that population 
demands.  As depicted in Table 3-1, both Florida and the nine-county region are 
expected to grow at a rate exceeding the national expected growth rate.  But the 
nine-county region growth rate is expected to diminish in the future, as is the 
Florida growth rate.  This is consistent with the concept of urban sprawl.  As 
most highly demanded real estate is developed and an area becomes built-out, 
its ability or willingness to absorb additional population growth through more 
intense methods of development becomes limited.  Counties that have 
traditionally grown at a rate exceeding the state growth rate will slow, and the 
most intense future population growth will occur in other counties.  

Residential development and available lands zoned for residential construction 
account for 63 percent of the total developed areas and 61 percent of total vacant 
lands as indicated in Table 3-1.  Commercial, industrial and municipal concerns 
account for 27 percent of existing development while 37 percent of available 
lands are zoned for this purpose.  Lands utilized for agricultural, recreation or 
conservation purposes represent 11 percent of the total lands but only four 
percent of undeveloped lands have been set aside for these purposes.  

Growth beyond available developable land will require changes in land use and 
possible rezoning of existing land.  Within the study area there is land that could 
be developed but is not currently zoned for development.  Future land use maps 
indicate that the City of Weston does not foresee rezoning areas now classified as 
agricultural or conservation.  At this time, intensive development of land within 
the cities of the study area is possible but unlikely.  Population intensive 
development in either Pembroke Pines or Southwest Ranches would result in 
destruction of the rural, agricultural lifestyle that these cities are trying to 
maintain.  Likewise in the City of Weston, development of population intensive 
structures is unlikely due to the affluence of the city.  The continued urban 
sprawl of the Miami area will pressure the citizens of the cities to rezone and 
develop available lands. 
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TABLE 3-1: BROWARD COUNTY FUTURE LAND USE 
Land Use Total Acres Vacant 

Acres
Water 

Preserve
Developed

Area
 

Conservation            
           

         3,423  -      1,151        2,272
Recreation, Open Space        10,948  137           56      10,755
Commercial Recreation          7,828

      
  87  - 7,741

Agriculture  12,018
      

                           
         1,243      8,655        2,121

Sub-total          34,217  1,467      9,862      22,889

Rural Ranches          5,617  1,916  -
           

3,701
Rural Estate 1,437  520          -          918

        

                      
 

 

Estate  17,548  6,982  - 10,566
Residential  135,824  13,093  1,302 121,428
Sub-total  160,426

         
                   
          

       22,511      1,302   136,613
    

 
   

    

Municipal  16,283  3,113  2 13,168
Commerical  22,177  4,647 17 17,513
Transportation  14,295  426  24 13,845
Utilities  2,045  155 319 2,123
Industrial  16,797  4,828  - 11,418
Sub-total

      

        
      
       71,597

      
      

        

        
       13,169

               
    

 
           
         

        
           
           

     
        

       

 
          

      
 
 

  
 362     58,067

Total      266,240        37,147    11,526 217,569    
Source: Broward County Office of Urban Planning and Redevelopment, “Accommodating 
Population Growth in Broward County 2000 to 2030.” August 2003 

3.10 RECREATIONAL RESOURCES 

With continual development and growth in Broward County, recreational 
demands are anticipated to increase and the current level of recreational 
opportunities will be insufficient.  In Table 3-2, the South Florida Region 
(Region 11), as defined by the Florida State Comprehensive Outdoor Recreation 
Plan (SCORP), displays the various supply and need for recreational resources 
in the project area.  The table shows that bicycle riding mileage, freshwater 
fishing areas, hiking trails, and hunting areas have reached their current 
capacities and require additional units for each participant to achieve maximum 
utility. 
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TABLE 3-2: SOUTH FLORIDA REGION 11 ESTIMATED DEMAND AND NEED FOR 
OUTDOOR RECREATION RESOURCES AND FACILITIES, 2005 AND 2010 

Recreational
Activity 

 

  
  

 

 
  

   
 

 

    
 

     
   

   
 

  
 

     
     

     

     

    

2005 2010 
Demand 

(User 
Occasions)

Resource 
Needs 
(Units) 

Demand 
(User 

Occasions)

Resource 
Needs 
(Units) 

Archaeological/ 
Historic Site 

3,750,011 0 Sites 4,120,126 0 Sites 

Bicycle Riding 22,432,994 1,470.77 Miles 24,089,784 1,607.60 
Miles 

Camping 
(RV/Trailer) 2,562,521

0 Sites 2,779,565 0 Sites 

Camping (Tent) 1,043,150 201 Sites 1,136,981 317 Sites 
Freshwater Beach
Activities 

1,564,085 1.38 Miles 1,654,262 1.59 Miles 

Freshwater Boat 
Ramp Use 

180,639 0 Lanes 201,078 0 Lanes

Freshwater Fishing 868,971 10,685.56 Feet 924,095 12,051.24
Feet

Hiking 1,524,454 351.87 Miles 1,672,767 413.11 Miles
Horseback Riding 2,036,790 0 Miles 2,189,849 0 Miles
Hunting 733,076 178,480.96

Acres
772,849 235,427.65

Acres
Nature Study 1,784,927 21.72 Miles 1,988,143 0 Miles
Picnicking 4,652,960 0 Tables 5,137,669 0 Tables
Saltwater Beach
Activities 

39,556,285 25.51 Miles 44,168,645 36.33 Miles

Saltwater Boat
Ramp Use 

1,496,558 0 Lanes 1,616,760 0 Lanes

Saltwater Fishing 2,379,441 0 Feet 2,639,736 0 Feet
Source: Florida Department of Environmental Protection, 2000 

3.11 AESTHETICS 

With an anticipated increase in urbanization, changes in the study area are 
expected to reflect population growth.  Aesthetically, there will be more high 
rises and less open land. 

3.12 SOCIO-ECONOMIC CONDITIONS 

The future will see a continuation of above average population growth until 
saturation and, thereafter, a general decline in growth rates.  Also to be expected 
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is a shift of income and employment from Miami-Dade County to the 
surrounding counties of Broward and Palm Beach. 
 
It is expected that the nine-county region as well as the cities that define the 
study area will continue to grow both in population and in the development that 
population demands.  As depicted in Table 3-3 both Florida and the nine-county 
region are expected to grow at a rate exceeding the national growth rate.  But 
the growth rate in the nine-county region is expected to diminish in the future, 
as is the State of Florida growth rate.  In Florida and within the nine-county 
region, year over year population growth percentages are expected to decline 
over a fifty-year period.  While absolute populations of the counties will continue 
to increase, the rate at which individuals are added to those populations will not 
be as great as historic growth rates.  This is to be expected and is consistent with 
the concept of urban sprawl.  As the most demanded real estate is developed and 
an area becomes built out, its ability or willingness to absorb additional 
population growth through more intense methods of development becomes 
limited.  Counties that have traditionally grown at a rate exceeding the state 
growth rate will slow and it is to be expected that the most intense growth in 
population will occur in other counties.  

 
TABLE 3-3: COUNTY POPULATION ESTIMATES 2000-2030 (1,000) 

County 2010
(Actual)

2015 2020 2025 2030

Broward   1,748,066   1,788,172 1,834,533    1,877,659 1,916,182  
Glades        12,884        13,702        14,656        15,584 16,456       
Hendry        39,140        40,244        41,547 42,831              44,068
Lee 618,754          694,224      779,823      863,320      942,747
Martin      146,318      154,060      163,312      172,227      180,480
Miami-Dade   2,496,435   2,600,932   2,722,889   2,841,371   2,952,762
Monroe        73,090        72,248        71,210        70,209        69,289
Okeechobee        39,996        41,940        43,735        45,479        47,120
Palm Beach   1,320,134   1,394,293   1,482,851   1,568,458 1,648,012  
County Sub Total 6,494,817 6,799,815 7,154,556 7,497,138 7,817,116
Florida 18,801,310 19,974,411 21,326,797 22,641,336 23,877,889

Nine County 
Percentage of Florida 
Population 34.54% 34.04% 33.55% 33.11% 32.74%
Florida Growth 
(over 5-year period) 6.24% 6.77% 6.16% 5.46%
Nine County Growth
(over 5-year period)

 
4.70% 5.22% 4.79% 4.27%  

Source:  2010 U.S. Census and University of Florida, Bureau of Economic and Business Research, 
Florida Population Studies, Volume 44, Bulletin 159, June 2011  
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3.13 HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE 
 

 

 

 

 

 

 

 

Under Future “Without Project” condition, the C-9 Impoundment, C-11 
Impoundment, and WCA 3A/B SMA lands would likely be sold by the SFWMD.  
The likely future uses include wetland mitigation, farming, light industrial, 
residential housing, and limerock extraction.   Wetland mitigation areas would 
not likely result in HTRW contamination.    Farming activities would include the 
storage and application of agricultural chemicals as well as petroleum.   Light 
industrial activities would likely include junk yards and debris landfills which 
both would increase the chance of HTRW contamination.  Residential housing 
would result in low level contamination associated with stormwater runoff and 
residential lawn maintenance chemicals.  Mining of limerock would likely 
include the storage of petroleum products in aboveground storage tanks.  
Undeveloped or otherwise unused lands located primarily within the WCA 3A/B 
SMA area would likely continue to be subject to illegal dumping of solid waste 
materials.  The overall HTRW condition of the prospective project lands would 
likely be similar to the existing condition in that minor contamination would be 
present as a result of typical land use practices.   

3.14 CULTURAL RESOURCES 

Both time and weather have an adverse effect on cultural resources; however, 
continued agriculture and construction created by urban sprawl, will expedite 
the alteration of the physical environment, hastening the adverse effects to 
historical properties.  One of the three known sites in the project area is located 
within an established mitigation area; therefore, under the No Action 
Alternative, the wetland area would be protected in perpetuity, thus the cultural 
site would likely remain as existing.  The other two sites would be evaluated 
through USACE’s Regulatory procedures during conversion of the site to 
development which would require a regulatory permit.  A prehistoric site in 
WCA 3A/3B SMA is known to contain intact human remains.  Under the No 
Action Alternative, WCA 3A/3B SMA would not likely be developed, thus the 
cultural site would likely remain as existing. 

3.15 AIR QUALITY 

In the future, due to increased populations and urbanization, air quality is 
expected to be degraded, while still complying with air quality standards.   

3.16 NOISE 

Noise is expected to increase due to increased populations, urbanization, and 
probable buildings being constructed in the area. 
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3.17 SUMMARY OF EXISTING VERSUS FUTURE WITHOUT CONDITIONS  
 
Table 3-4 illustrates the differences between the existing condition and the 
future without project condition in the study area. 
 

TABLE 3-4: EXISTING VERSUS FUTURE WITHOUT CONDITIONS 
IN THE STUDY AREA 

 

Resources Existing Condition Future Without Condition 
Physical 
Landscape: 
Geology, 
Topography and 
Soils 

 

The soils within the BCWPA Project 
are mostly histosols.  These soils are 
dominated by level, very poorly 
drained organic soils underlain by 
marl and/or limestone.  Ecosystems 
are largely swamps and marshes.   

Project lands would be disposed 
and developed consistent with 
surrounding land use patterns. 
 

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. 

Hydrologic data used for both 
the existing and future without 
plan condition was based upon 
an eight-year period, 1988-1995, 
which is representative of what 
is expected to occur in the study 
area in the future. 

Hydrology C-9 and C-11 impoundment 
footprints contain areas of mitigation 
wetlands.  Level of service of flood 
protection will be maintained.  WCA 
3A/3B SMA is currently a wetland 
buffer for WCAs that contain 
wetlands with areas covered by 
Melaleuca.     

Hydrology of the site will likely 
be altered to accommodate 
future urban development.  Land 
elevations will be raised with fill 
material and will be associated 
with the construction of 
stormwater management 
facilities. 

Water 
Management 

Structures are designed to protect 
adjacent coastal area against floods, 
store water in conservation areas west
of levees, control water elevations in 
adjacent areas, prevent saltwater 
intrusion and over drainage, provide 
freshwater to the Biscayne Bay, and 
provide water for conservation and 
public consumption.   

 

 
Flooding.  Areas become more 
flooded during heavy rainfall events 
due to antecedent conditions that 
cause saturation and high runoff from 
both developed and undeveloped 
areas. 

The Western C-11 Basin Water
Quality Treatment Project and 
ECP will be constructed 
regardless of BCWPA Project.  

 

 
 
Flooding.  Flood damage 
reduction needs have increased 
since the original flood project 
was constructed and will likely 
continue to increase in the 
future. 
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Resources Existing Condition Future Without Condition 
Water Resources Rapid wet season flood release, along 

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 BCWPA Project is 
contained in LEC Service Areas 
2 and 3.  In Service Areas 2 and 
3, M&I water demands are 
projected to increase 50.6 and 
34.6 percent, respectively.   

Water Quality Water quality in the study area is 
significantly influenced by 
development, which contributes non-
point and point sources of pollution 
to the system.  Excessive nutrients, 
particularly TP, entering the 
Everglades have led to an 
overabundance of cattails, a visible 
sign of unfavorable water quality 
conditions and a potential decline in 
ecological productivity. 

The future without plan 
condition, while resulting in 
water quality improvements due 
to implementation of BMPs over 
existing conditions in certain 
subregions of the area, would 
not result in sustainable south 
Florida ecosystems. 

Vegetative 
Communities 

Short and long hydroperiod wetlands, 
agricultural and pasturelands, 
forested and non-forested uplands 
including tree islands, and developed 
areas.  Approximately 59 percent of 
the study area is wetland. 
 

Much of the wetland function 
and value to the existing 
vegetative communities except 
for the permitted mitigation 
areas would likely be converted 
to development consistent with 
surrounding areas.   

Fish and Wildlife 
Resources 

Aquatic fauna populations including 
fishes, invertebrates, amphibians and 
reptiles, and birds are currently 
diminished due to a reduction in the 
spatial extent of Everglades wetlands 
(estimated loss of 50 percent) and 
changes in the hydrology in 
remaining wetlands.   

A future without project is likely 
to result in an overall loss of fish 
and wildlife resources within the 
next 50 years as a result of 
development and land 
conversion and continued habitat 
degradation in WCA 3. 
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Resources Existing Condition Future Without Condition 
Threatened &
Endangered 
Species 

 Six federally listed threatened or 
endangered wildlife species are 
known to exist or potentially exist 
within the study area:  wood stork, 
snail kite, bald eagle, eastern indigo 
snake, Florida panther, and West 
Indian manatee.  Additionally, the 
American alligator, which is listed as 
T/SA with the American crocodile, is 
present.   

Increased loss of habitat options 
will likely result in a continued 
decline in threatened and 
endangered species populations 
within the next 50 years as a 
result of development and land 
conversion. 
 

Land Use Largely rural with moderate 
concentrations of residential and light 
commercial in the City of Weston 
and along the northern and eastern 
portions of Broward County. 

Continued concentration of 
populations within Broward 
County but little expected 
change in land zoning resulting 
in more intensive land 
development. 

Recreational 
Resources 

Recreation opportunities abound in 
and near the study area, including 
water and nature activities, parks, and 
hunting areas. 

With continual development and 
growth in Broward County, 
recreational demands are 
anticipated to increase and the 
current level of recreational 
opportunities will be 
insufficient. 

Aesthetics Natural areas are composed of a 
variety of upland and wetland-based 
ecosystems, with agricultural and 
urban areas and the Intracoastal 
Waterway shoreline. 

With an anticipated increase in 
urbanization, changes in the 
project area are expected to 
reflect population growth.  
Aesthetically, there will be more 
high rises and less open land. 

Socio-Economic 
Conditions 

Study area population growth rates 
exceed state and national averages. 
Concentrations of employment and 
income within Dade, Broward and 
Palm Beach counties due to presence 
of large tourist and retirement based 
industries. 
 

Continuation of above average 
population growth until 
saturation and thereafter a 
general decline in growth rates.  
A shift of income and 
employment from Dade County 
to surrounding counties of 
Broward and Palm Beach.  

HTRW The HTRW database review 
indicated that several landfills, 
CERCLA-listed priority sites are 
located within and in the vicinity of 
the study area.  

As growth and development 
spread, there is a greater 
likelihood for discovering 
additional HTRW.  
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Resources Existing Condition Future Without Condition 
Cultural 
Resources 

Significant historical properties are a 
non-renewable resource constantly 
under threat of destruction or 
degradation from urban development, 
agricultural, and other ground-
disturbing land use.   

The project area will probably 
be developed as an urban area, 
resulting in the destruction of 
any historical properties.   

Air Quality Existing air quality within south 
Florida is considered good, and the 
region attains all National Ambient 
Air Quality Standards. 

In the future, due to increased 
populations and urbanization, air 
quality is expected to be 
degraded while still complying 
with air quality standards.   

Noise Within the major natural areas of 
south Florida, external sources of 
noise are limited and have low 
occurrence.   

Noise impacts would most likely 
increase over what is presently 
associated with the study area.   
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4.0 PROBLEMS AND OPPORTUNITIES 
 

 

 

 

 

 

 

 

Water resources projects are planned and implemented to solve problems, meet 
challenges, and seize opportunities.  A problem can be thought of as an 
undesirable condition, while an opportunity offers a chance for progress or 
improvement.  The identification of problems and opportunities focuses the 
planning effort and aids in the development of objectives.  Problems and 
opportunities can also be viewed as local and regional resource conditions that 
can be modified in response to expressed public concerns.  This section identifies 
the problems and opportunities associated with benefiting the natural and 
human environment and how a project in the Broward County Water Preserve 
Areas (BCWPA) may address them. 

4.1 SCOPING THE PROBLEMS AND OPPORTUNITIES 

Overall, construction and operation of the C&SF Project and its subsequent 
modification of the natural system have:  

• Contributed to a substantial reduction in function and spatial extent of 
natural areas and system resiliency 

• Provided a network of canals and levees which has accelerated the spread 
of exotic species, increased sedimentation rates, and also increased the 
amount of pollutants entering the natural system 

• Greatly reduced the water storage capacity within the remaining natural 
system 

• Created an unnatural mosaic of impounded, fragmented, and severely 
flooded and drained wetlands throughout the natural system 

Public concerns that were raised during the Restudy, regarding ecosystem 
health, uncontrolled urban growth and water quality, remain prevalent.  There 
were several methods employed to gather input as to the problems and 
opportunities for the BCWPA Project.  Meetings were held with stakeholders, 
the general public, Federal, tribal, State, and local government agencies, and the 
study team, to develop a list of concerns that could be used to identify problems 
and opportunities.   

4.2 PROBLEM AND OPPORTUNITY STATEMENTS 

Input was solicited through various public meetings and workshops.  For the 
purposes of project planning, the project team identified the following problem 
statements:  
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Problem Statement 1:

 

 

 

 

 

 

 

 

  There is a loss of habitat function and species diversity 
and abundance in Water Conservation Area (WCA) 3 due to severe flooding, 
drought and anthropogenic pressures.   

Problem Statement 2:  Discharges of excessive runoff from the Western C-11 
Basin through the S-9 Pump Station adversely affect WCA 3 by increasing 
nutrient loadings to the area, especially TP.  The nutrient loading results in an 
undesirable shift from communities dominated by sawgrass to those dominated 
by cattails. 

Problem Statement 3:  Water that is essential for wildlife habitat is being lost 
from WCAs via seepage.  Development, agriculture and municipal use of water 
resources has steadily increased with the Lower East Coast (LEC) population 
increase.  These water resource pressures adversely affect water supplies for 
habitat and wildlife. 

Problem Statement 4:  There is insufficient water available in the regional 
system to meet urban and environmental demands during the extended dry 
periods.  Stormwater is sent to tide as quickly possible via C&SF Projects which 
does not provide for drought periods which pressure wildlife resources, affects 
municipal and agricultural water use also. 

4.3 PLANNING OBJECTIVES AND CONSTRAINTS 

Project-specific objectives were developed by integrating the problem statements 
with the overall Comprehensive Everglades Restoration Plan (CERP) ecologic 
goals that include increasing the spatial extent of natural areas, improving 
habitat function and quality, and improving native plant and animal abundance.  
In addition to the objectives, project constraints were developed to ensure that 
the proposed project would not reduce levels of service for flood protection and 
quantities of water available for municipal, industrial, and agricultural water 
supplies.  The project team also took into consideration resource, legal, and 
policy constraints in developing objectives and constraints for this project. 

4.3.1 Project Objectives 

• Objective 1 Restore habitat function in WCA 3 
• Objective 2 Increase the spatial extent of wetland function 
• Objective 3 Improve hydroperiods and hydropatterns in WCA 3 
• Objective 4 Reduce the loading of excess nutrients into WCA 3 
• Objective 5 Reduce seepage out of WCA 3 
• Objective 6 Maximize the amount of water retained in the natural 

system 
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4.3.2 Project Constraints 
 

 

 

  

• Maintain existing levels of service for flood protection to agricultural and 
urban lands (Savings Clause [Section 601 (h)(5) of WRDA 2000]) 

• Maintain levels of service for existing legal users (Savings Clause) 
• Minimize impacts to cultural, historical and archaeological resources 
• Minimize adverse socioeconomic impacts on the local and regional 

economies 
• Avoid, minimize, or provide compensatory mitigation for any impacts to 

pre-existing compensatory mitigation sites within the project area under 
Clean Water Act (CWA), Section 404 

It should be noted that for the alternatives that will impact existing mitigation 
sites, efforts will be made to provide compensatory mitigation through 
evaluating opportunities to operate the features in a way to offset those impacts 
while also providing benefits to the overall plan. 

Table 4-1 illustrates how the project goals and objectives relate to the goals and 
CERP objectives. 
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TABLE 4-1:  RELATIONSHIP OF GOALS AND OBJECTIVES  
COMPREHENSIVE EVERGLADES RESTORATION PLAN AND  

BROWARD COUNTY WATER PRESERVE AREA 
CERP Goals and Objectives 
Enhance Ecological Values 

Project Goals and Objectives 

• Increase the total spatial extent of 
natural areas 

• Increase the spatial extent of wetland 
function 

• Improve hydropatterns in WCA 3 
• Reduce loading of excess nutrients into 

WCA 3 
• Retain water for the natural system 
• Control and maintain non-native and 

native invasive species 
• Improve habitat and functional 

quality 
• Restore habitat function in WCA 3 
• Increase the spatial extent of wetland 

function 
• Improve hydropatterns in WCA 3 
• Reduce loading of excess nutrients into 

WCA3 
• Reduce seepage from WCA 3 
• Retain water for the natural system 
• Control and maintain non-native and 

native invasive species 
• Improve native plant and animal 

species abundance and diversity 
• Reduce loading of excess nutrients into 

WCA 3 
• Retain water for the natural system 
• Control and maintain non-native and 

native invasive species 
Enhance Economic Values and Social Well Being 

• Increase availability of fresh water 
(agricultural/M&I) 

• Reduce seepage from WCA 3 
• Retain water for the natural system 

• Reduce flood damages 
(agricultural/urban) 

• Reduce seepage from WCA 3 

• Provide recreational and 
navigation opportunities 

• Maximize recreation and navigation 
opportunities of the selected plan while 
maintaining project benefits 

• Protect cultural and archeological 
resources and values 

• Minimize impacts to cultural and 
archaeological resources and values 
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4.4 EVALUATION CRITERIA AND EVALUATION METHODS 
 

 

 

4.4.1 Evaluation Criteria 

To evaluate the beneficial environmental effects of the project, project-specific 
performance measures and evaluation criteria were developed.  In general, 
evaluation criteria focused on the effects of the alternative plans on key 
Everglades’ ecosystem attributes, based on the conceptual ecological models 
(CEMs).  Additional evaluation criteria were developed focusing on the fish and 
wildlife habitat within project features.  The process to develop the performance 
measures and targets was developed by the project delivery team (PDT) and 
coordinated with Restoration Coordination and Verification (RECOVER).   

Hydrologic, ecologic, and water quality performance measures were developed to 
gauge achievement of the proposed project’s goals and objectives.  The majority 
of the hydrologic performance measures were developed to ensure that the 
proposed project would attain the objectives of retaining the maximum amount 
of water in the natural system, reducing excess nutrients and making the 
maximum amount of water available to the Greater Everglades ecosystem.  
Hydrologic performance measures were utilized to examine any improvement in 
hydroperiods and hydropatterns in WCA 3A and 3B.  Ecologic performance 
measures were developed to examine how the proposed project would increase 
the spatial extent and quality of WCA 3A and 3B natural areas.  The ecologic 
performance measures were mainly based on hydrologic parameters that were 
known to affect certain species or specific types of habitat.  Water quality 
performance measures were developed to examine how the proposed project 
would reduce excess nutrients currently being discharged to the WCAs and 
ultimately result in an increase in ecological benefits.  Although the proposed 
project cannot violate state water quality standards, the water quality 
performance measures were not specifically developed for this constraint. 

4.4.1.1 Comprehensive Everglades Restoration Plan System-wide Performance 
Measures 

RECOVER performance measures are based primarily on CEMs developed to 
guide south Florida ecosystem restoration efforts as part of the South Florida 
Ecosystem Restoration Working Group Science Coordination Team’s “Applied 
Science Strategy.”  The CEMs illustrate conceptual relationships between 
environmental drivers (i.e., agricultural or water management practices), 
stressors (i.e., reduced storage volume and degraded water quality), the 
ecological effects of stressors, and key attributes (i.e., tree island habitat and 
wading bird populations) of the type of ecosystem under consideration.  
Evaluation performance measures are established to evaluate the response of 
the ecosystem attributes to the expected changes resulting from project 
implementation.   
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The planning objectives and constraints served as the basis for the project-
specific evaluation performance measures and other evaluation criteria selected 
by the project team.  Project performance measures include a consideration of 
the types of effects the project is likely to create, the area and ecological 
community types likely to be affected by the project, and hydrological or 
ecological performance targets.  To ensure consistency with the system-wide 
evaluation performance measures utilized by RECOVER, a sub-set of those 
performance measures applicable to the BCWPA Project study area was selected 
and utilized by the PDT to evaluate and compare alternative plans.  The 
RECOVER Evaluation Team (ET) completed an initial review of the project 
purpose, planning objectives, and performance measures (Annex E).    

4.4.1.2 Conceptual Ecological Models (CEMs) 

For the BCWPA Project, the Everglades Ridge and Slough CEM (a copy of this 
report is located in Appendix C) was the basis for the performance measures 
selected by the project team.  The project performance measures selected by the 
PDT are focused primarily on water levels and inundation patterns in WCA 3A 
and 3B.  Water quality and habitat response performance measures were 
established to better understand the relationship of fish and wildlife and specific 
habitat types to hydrologic changes.  The habitat response performance 
measures were utilized to identify certain key ecological attributes.  Data was 
then post-processed through the CEMs to determine the project’s performance as 
related to the key ecological attributes.  As a result, habitat units were 
developed to justify the selected alternative plan (SAP).   

4.4.1.3 Hydrologic Modeling 

Alternative plans and their major components were modeled as recharge areas, 
wetlands, Stormwater Treatment Areas (STAs) and impoundments during the 
various planning efforts mentioned above.  The components were simulated 
using different hydrologic models at both regional and sub-regional scales and 
with different versions of those models. 
 

 

The appropriate tools identified to formulate and evaluate alternatives were the 
South Florida Water Management Model (SFWMM) Version 3.5 and the 
Broward County Sub-Regional Model.  For the Savings Clause analysis, the 
SFWMM Version 5.4.3 was used.  The regional and sub-regional models have 
been peer reviewed and the results are documented and included in Appendix 
A.   

An eight-year (1988-1995) Period of Record (POR) was selected for the Broward 
County Sub-Regional Modflow Models because this period includes a severe 
drought (1988-1990), an average condition (1992-1993), and an extreme wet 
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condition (1994-1995).  The primary objective for this history matching was to 
compare measured and computed water levels at monitoring sites and adjust 
model parameters as appropriate to reduce errors to an acceptable level.  The 
sub-regional model uses a shorter period of record than the regional model (31-
year) because of the computing time required to run the more detailed 
groundwater–surface water model and the data storage requirements of such a 
detailed model.  
 

 
4.4.2 Evaluation Methods and Models 

Table 4-2 displays the correlation of the evaluation criteria to the CERP goals 
that were listed in Table 4-1, project objectives, the metric used, biological 
response and the region to which it is applied.  For additional information on the 
performance measures refer to Appendix C (Environmental Information).  
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TABLE 4-2: PERFORMANCE MEASURES AND EVALUATION CRITERIA 

PM# CERP Goal or 
Requirement 

BCWPA 
Objectives 
addressed 

BCWPA Project 
Performance 

Measure 
Metric Target Biological Response Region / Spatial 

Extent Models 

1.0 
Seepage 
Retained 
by WCA 
3A/3B 
SMA 

Enhance 
Ecologic 
Values 

 
1, 2, 3, 5, 6 

Seepage water 
retained in the 
natural system 

Difference in 
seepage 

quantities 
across 

groundwater 
transect along 
the L-37 and 
L-33 Levees 

0 seepage 
through the 

L33/L37 
Levees 

Improve fish and 
wildlife habitat WCA 3 

SFWMM 
v3.5 

 
Sub 

regional 
model for 
Broward 
County 

2.0 
Extreme 
High and 

Low Water 
Levels in 

WCA 
3A/3B 

Enhance 
Ecologic 
Values 

 
 
 
 
 
 
 
 
 
 
 

1, 2, 3 

High and low 
water levels in 

WCA 3A 
And WCA 3B 

1) Number of 
events water 
levels greater 
than 2.5 feet 
above ground 
level or less 
than –1 foot. 
below ground 
level in POR; 

 
2) Duration in 

weeks of 
events 

(weeks/event); 
 

3) Average 
annual 

duration 
(percent of 

year) 

Thresholds 
predicted by 

Natural 
System 
Model 
(NSM) 

Reductions in high 
water events/duration 
will lessen tree island 

flooding, help 
prevent conversion 
from sawgrass to 

cattail, reduce 
alligator nest 

flooding, improve 
wading bird foraging 

conditions, and 
provide better 
hydrology for 
periphyton. 

Decreased low water 
events will provide 
less risk of muck 
fires, less loss of 
organic soils, and 

better conditions for 
aquatic vegetation 

and periphyton. 

IR (from 2x2 ver. 
3.5) 15 & 16 for 
WCA 3B and 14, 
17, 18, 19, 20, 21, 
22 for WCA 3A 

SFWMM 
v3.5 

 
NSM 3.5 
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PM# CERP Goal or 
Requirement 

BCWPA 
Objectives 
addressed 

BCWPA Project 
Performance 

Measure 
Metric Target Biological Response Region / Spatial 

Extent Models 

3.0 
Average 

Annual TP 
Load 

Reduction 

Enhance 
Ecologic 
Values 

 
 
 
 

1, 2, 4 

Average annual 
TP load reduction 

into WCA 3A 

Structural 
Phosphorus 

Load (31-year 
annual average 
hydraulic load 

@ 10 ppb); 
inflows from 

S-9 

Zero for flow 
(i.e., no 
inflows 

through the 
S-9 pump) 

and zero for 
TP load 

Restore and maintain 
natural populations 
of flora and fauna 

WCA 3A and 3B NA 

4.0 
Inundation 

Pattern 

Enhance 
Ecologic 
Values 

 
 
 
 
 

1, 2, 3 

Snail Kite - 
foraging habitat 

vegetation 
structure 

Average 
duration of 
inundation 

events (weeks 
/event) 

156 to 260 
weeks 

inundation 
duration 

Improve wildlife 
habitat 

IR (from 2x2 ver. 
3.5) 15 & 16 for 
WCA 3B and 14, 
17, 18, 19, 20, 21, 
22 for WCA 3A 

SFWMM 
v3.5 

 
NSM 3.5 

5.0 
Restoration 

of Stage 
Variability 

Enhance 
Ecologic 
Values 

 
 
 
 

1, 2, 3, 5, 6 Inundation 
Duration 

1) Number of 
inundation 

events; 
2) Average 

flood duration 
(weeks/event); 

3) Average 
annual 

hydroperiod 
(percent of 

year) 

Thresholds 
predicted by 

NSM 

Inundation pattern 
affects tree islands, 
aquatic vegetation 
communities and, 

populations of 
vertebrates and 
invertebrates 

(including apple 
snails, wading birds, 

and alligators). 

IR (from 2x2 ver. 
3.5) 15 & 16 for 
WCA 3B and 14, 
17, 18, 19, 20, 21, 
22 for WCA 3A 

SFWMM 
v3.5 

 
NSM 
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PM# CERP Goal or 
Requirement 

BCWPA 
Objectives 
addressed 

BCWPA Project 
Performance 

Measure 
Metric Target Biological Response Region / Spatial 

Extent Models 

6.0 Snail 
Kite 

Foraging 
Habitat 

Vegetation 
Structure 

Enhance 
Ecologic 
Values 

 
 
 
 

1, 2, 3 Apple snail 
reproduction 

Number of 
years that 

water levels 
on Apr 30 fall 
below ground 

level 

Reduced 
number of 
years that 

water levels 
fall below 

ground 
surface prior 
to May 1 to 
match NSM 

 
 
 
 

Improve wildlife 
habitat 

IR (from 2x2 ver. 
3.5) 15 & 16 for 
WCA 3B and 14, 
17, 18, 19, 20, 21, 
22 for WCA 3A 

SFWMM 
v3.5 

 
NSM 3.5 

7.0 Apple 
Snail 

Reproducti
on 

Enhance 
Ecologic 
Values 

 
 
 

1, 2, 3, 5, 6 

Stage variability 

1) Average 
weekly depth; 

2) Average 
maximum 

weekly depth; 
3) Average 
minimum 

weekly depth; 
4) Annual 
amplitude 

change (7-day 
maximum 

depth minus 7-
day minimum 

depth in 
calendar year) 

Thresholds 
predicted by 

NSM 

Stage variability 
affects vegetative 

community structure. 

IR (from 2x2 ver. 
3.5) 15 & 16 for 
WCA 3B and 14, 
17, 18, 19, 20, 21, 
22 for WCA 3A 

SFWMM 
v3.5 

 
NSM 3.5 
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PM# CERP Goal or 
Requirement 

BCWPA 
Objectives 
addressed 

BCWPA Project 
Performance 

Measure 
Metric Target Biological Response Region / Spatial 

Extent Models 

8.0 Restore 
Number 

and Acres 
of 

Functional 
Tree 

Islands 

Enhance 
Ecologic 
Values 

 
 
 
 

1, 2, 3 

Restore number 
and acres of 

functional tree 
islands in WCA 

3A and 3B 

1) Acres of 
trees islands 

 
2) Number of 
tree islands 

Restore the 
acres and 
number of 
tree islands 
within the 

envelope of 
expected 

NSM results 

Improve spatial 
extent of natural 

habitat. 
WCA3A and 3B 

SFWMM 
v3.5 

 
ELVM 

 
NSM 3.5 

9.0 Cattail 
Expansion 

Rate 
Reduction 

Enhance 
Ecologic 
Values 

 
 

1, 2 
Cattail expansion 

rate reduction 

Rate of cattail 
expansion in 
WCA 3A and 

3B 

Reduce rate 
of cattail 

expansion to 
0 

Improve spatial 
extent of natural 

habitat. 
WCA 3A and 3B 

ELVM 
(SAWCA
T module) 
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5.0 FORMULATION AND EVALUATION OF ALTERNATIVE PLANS 

 

 

 

 

 

This section describes the plan formulation and evaluation process necessary to 

achieve the goals and purposes of the project and maximize the achievement of 

the system-wide benefits of the plan.  The Water Preserve Area (WPA) concept is 

an integral part of Comprehensive Everglades Restoration Plan (CERP).  

Ecological restoration of the Everglades will require a significant increase in the 

quantity of water made available or retained for the natural system.  One main 

idea behind the WPA concept per the CERP is to capture and store excess water 

that is currently discharged into Water Conservation Area (WCA) 3 or sent to 

tide (the ocean).  The captured water would help to meet agricultural, municipal, 

and saltwater intrusion prevention demands for water supply.  Another main 

purpose of the WPA concept is to control or reduce seepage from the WCAs, the 

state Everglades while maintaining surficial aquifer flow through groundwater 

recharge with stored water.  Both concepts provide management of excess water 

and promote retention of water within the natural system for Everglades 

restoration.   

The Broward County Water Preserve Area (BCWPA) Project is needed to 

perform two primary functions:  (1) reduce seepage loss from WCA 3A and WCA 

3B and (2) capture and store excess surface water runoff from the Western C-11 

Basin that is currently discharged untreated into the WCA 3, thus reducing 

nutrient loading in the natural system.  As a result, the BCWPA Project would 

immediately and independently increase available water (through retention and 

re-diversion) for the restoration of the Everglades.   

5.1 PRIOR FORMULATION 

In 1999, U.S. Army Corps of Engineers (USACE) completed the ‘Restudy,’ an 

examination of the C&SF Project.   The purpose of the Restudy was to reexamine 

the C&SF Project to “determine the feasibility of structural or operational 

modifications to the project essential to the restoration of the Everglades and the 

south Florida ecosystem, while providing for other water-related needs such as 

urban and agricultural water supply and flood protection in those areas served 

by the project (WRDA, 1996).”  The intent of the study was to evaluate 

conditions within the south Florida ecosystem and make recommendations to 

modify the C&SF Project to restore important functions and values of the 

Everglades and south Florida ecosystem and plan for the water resources needs 

of the people of south Florida for the next 50 years.  The selected plan 

(Alternative D13-R) was published as the Final Integrated Feasibility Report 

and Programmatic Impact Statement for the C&SF Project in April 1999, to be 

known as the Comprehensive Everglades Restoration Plan (CERP).  

The plan formulation and evaluation process employed during the Restudy 

utilized a base set of management measures identified during the 
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reconnaissance phase of the study from which the team formulated 

comprehensive plan alternatives in a building block fashion to achieve desired 

objectives.  In building alternative plans, the Restudy Project Delivery Team 

(PDT) considered cost effective means to achieve the desired output.  For 

example, if a particular least cost component (e.g., increased in-lake storage was 

the least cost storage option) resulted in an unacceptable adverse impact, then 

the team selected the next least cost component that was effective (greater 

output) for achieving planning objectives without creating unacceptable adverse 

impacts elsewhere in the system.  The evaluations conducted during the Restudy 

confirmed that Alternative D13-R resulted in substantial improvements, over 

the other alternative plans, in natural system areas in WCAs and Everglades 

National Park (ENP).  Alternative D13R did not compromise Lake Okeechobee 

water levels or water supply to Lake Okeechobee or the Lower East Coast (LEC) 

Service Areas and was considered a cost-effective alternative. 

 

 

 

 

 

 

Alternative D-13R included three components in western Broward County:  C-11 

Impoundment and Stormwater Treatment Area (Component Q), C-9 

Impoundment and Stormwater Treatment Area (Component R), and Water 

Conservation Area 3A/3B Seepage Management Area (WCA 3A/3B SMA) 

(Component O).  These components were identified to contribute to the 

environmental restoration of south Florida by providing regional water storage 

and seepage management that would reduce water supply demands on the 

Everglades and Lake Okeechobee.  Anticipated fish and wildlife habitat benefits 

of the Project include reduction of drainage of Lake Okeechobee and Everglades 

wetlands, reestablishment of natural hydro-patterns within existing natural 

areas, and improvement of water quality in WCA 3.  

For the purposes of this report the C-11 and C-9 impoundments will be referred 

to as C-11 and C-9 impoundments, and all benefits evaluations and hydrologic 

modeling was complete in that manner.   

5.1.1 Alternatives within the Jurisdiction of the Lead Agency 

The BCWPA Project contains components that are a part of CERP, which was 

authorized in WRDA 2000.  The implementation of this plan by the Federal 

Government is being led by USACE along with the South Florida Water 

Management District SFWMD, its non-Federal sponsor (NFS).  All alternatives 

being evaluated for the BCWPA Project are consistent with CERP and within 

USACE jurisdiction, and would not be implementable by the non-Federal 

sponsor as part of CERP without Federal involvement.  

5.2 PLAN FORMULATION  

Plan formulation is the process of building alternative plans that meet planning 

objectives and avoid planning constraints.  USACE uses a six step planning 
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process providing a structured approach for problem solving through a rational 

framework that leads to sound decision making.  The six steps are:   

 

 

 

 

 

 

 

 Identification of problems and opportunities (Section 4);  

 Inventory of existing and forecasting of future conditions (Sections 2 and  

3);  

 Formulation of alternative plans (Section 5.2)  

 Evaluation of alternative plans (Section 5.3)  

 Comparison of alternative plans  (Section 5.4) 

 Selection of a recommended plan (Section 5-10 and Section 7) 

This process was followed to ensure the recommended plan adequately addresses 

the problems identified and is cost effective.  USACE guidance relating to the 

planning process and the preparation of a PIR is found in “Principles and 

Guidelines” and ER 1105-2-100.   

However, the formulation process also focused on affirming that above-ground 

storage reservoirs, conveyance, and seepage management features for this 

project identified in CERP and Section 601(b)(2)(C)(iv-vi and ix) are a cost-

effective solution to achieve system-wide benefits in the south Florida ecosystem 

in addition to benefits of the project.  Various configurations and storage 

volumes (including associated conveyance features and water control structures) 

were evaluated for the two impoundments and compared to a no action 

alternative.  The initial formulation evaluated the project management 

measures individually and then combined them to determine their dependencies.   

5.2.1 Management Measures 

Management measures are defined as features or activities that can be 

implemented at a specific location to address one or more planning objectives:  

they can be either structural or non-structural.  Management measures form the 

building blocks of alternative plans.  To assemble a suite of management 

measures for the BCWPA Project, the team used the Restudy as a starting point.  

The team verified the continued need for each measure and added additional 

features or activities as necessary.  Management measures would operate to 

capture and store water which is currently pumped into WCA 3, and to reduce 

seepage out of the area.  These measures would also maintain the existing level 

of service for flood protection in the C-9 Basin and Western C-11 Basin.     

An interdisciplinary team was formed to compile screening criteria to address 

each management measure.  Screening criteria included cost, environmental 

degradation, effectiveness, and uncertainty.  The screening results are 

summarized below. 
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1. Control Water Levels in L-37 and L-33 Borrow Canals through 

Existing Pump Stations:  Water levels are currently controlled in the 

above-mentioned canals by operation of the S-9 and S-9A pump stations 

and the S-9XN, S-9XS, S-30 and S-32 gated structures.  The current 

method of controlling the water levels is effective and necessary to 

continue regulation of the water levels for two objectives:  (1) to reduce 

seepage from WCA 3 and (2) not to impact existing levels of flood damage 

reduction to the east through excessive seepage.  This measure was 

retained due to its effectiveness 

  

 

 

 

2. Above-Ground Impoundment:  

An above-ground impoundment could be constructed to retain and treat 

water that is currently pumped to WCA 3A or discharged to tide. The 

impoundment would also provide for aquatic functions and limited 

habitat.  The Restudy identified two relevant locations and configurations 

for this management measure, known as the C-11 and C-9 impoundments.   

3. Aquifer Storage and Recovery (ASR):   ASR was considered as an 

alternative for storage and retrieval of excess water.  Currently, ASR Pilot 

studies are underway to evaluate their efficacy for application.  However 

final results of these study efforts are not yet available.  Hence, ASRs 

were eliminated from further consideration for this project effort.  

4. Levee Construction:  Levees could be constructed within WCA 3 in 

order to increase the amount of surface storage within the natural area.  

However, the environmental degradation involved in partitioning a 

portion of the WCA would greatly reduce the spatial extent of the 

Everglades.  This option would also be in direct conflict with the WCA 3 

Decompartmentalization whose objective is to reduce obstructions to 

restore a natural sheetflow system. 

5. Sheet Pile Wall:  Although a sheet pile wall could be constructed to 

eliminate WCA 3 seepage, this measure would impact a minimum of 4,200 

acres of existing wetlands by altering desired hydroperiods within the 

proposed buffer strip.  Additional impact would most likely be observed for 

existing mitigation and other wetland areas located in the BCWPA 

vicinity east of US Highway 27.  The construction of the wall would be 

contrary to the CERP objective of increasing the spatial extent of the 

Everglades.  A sheet pile wall of 73,130 feet would cost much more than 

the approximated cost of purchasing land at the proposed project.  A 2009 

Micro Computer Aided Cost Estimating System (MCACES) cost estimate 

(from the L-31N study, dated 2009) for 14 miles of sheet pile wall was 

compared to 2009 real estate fair market value costs.  It was determined 
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the purchase of the land for the seepage management area was still more 

cost effective than building a sheetpile wall 14 miles long. 

 

6. Canal Improvements:  Canal improvements would improve the 

flexibility to manipulate water movement at the proposed project site.  

The canal improvements would also allow for greater operational 

flexibility to utilize two above-ground impoundments in tandem to allow 

for optimal water storage and treatment.  Minor canal improvements will 

be considered as part of impoundment alternatives. 

 

7. Purchase Land/Buffer:  Land at the proposed project site could be 

purchased and utilized to control the head/stage of water.  The additional 

land would meet the CERP goal of expanding the spatial extent of natural 

areas.  The area could serve as a buffer for separating intensive 

development from the remainder of the greater Everglades system.  This 

measure was considered as part of the impoundments and WCA 3A/3B 

SMA alternatives. 

 

 

 

 

8. Deep Well Injection:  Although deep well injection would be effective in 

reducing high water levels and assisting in maintenance of existing levels 

of flood protection at the proposed project site(s), the reduction of 

freshwater availability to Biscayne Bay would be ecologically harmful.  

Any reduction in the amount of water discharged to tide would negatively 

affect salinity levels in Biscayne Bay, leading to environmental 

degradation in the estuarine system. 

9. S-9 Discharges to Tide Via C-11:  Another way of routing water away 

from the WCAs would be to route the water to tide via the C-11 Canal.  

This would lessen the amount of Total Phosphorus (TP) entering the 

WCAs; however, it would have other adverse impacts particularly to 

North Biscayne Bay Coastal Reef.  There would also be additional right-

of-way and conveyance required and additional engineering construction 

costs.  These issues would make this solution infeasible.   

Table 5-1 provides a representation of each management measure and the 

reason for elimination, if applicable.   
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TABLE 5-1: PRELIMINARY SCREENING OF MANAGEMENT MEASURES 

Management 

Measures 

Reason For Elimination*

Cost

Environmental

Degradation 

 

 

 Effectiveness Uncertainty 

Control Water 

Levels in L-37 and 

L-33 Seepage

Canals through

Existing Pump

Stations

Above Ground 

Impoundment 

ASR X X 

Levee Construction X 

Sheet Pile Wall X X 

Canal 

Improvements 

Purchase 

Land/Buffer 

Deep Well Injection X 

S-9 Discharges to

Tide via C-11
X X 

*An “X” indicates elimination.

5.2.2 Affirmation of the Restudy Conceptual Components 

Draft Programmatic Regulations GM #1 (PIRs) and #2 (Formulation and 

Evaluation of Alternatives Developed for PIRs) July 2007 instruct project teams 

to affirm and optimize the component identified in the Restudy unless conditions 

or planning objectives have changed or if the component no longer meets the 

purposes outlined in the Restudy.  Additionally, for projects where the SFWMD 

has already acquired lands, formulation of alternative plans using other sites 

will be minimized if the intended project purposes can be achieved and no other 

sites that are more cost-effective are identified during formulation.  Additional 

management measures to address new circumstances should be developed and 

screening should occur based on the project’s evaluation criteria and 

performance measures. 

All of the retained management measures confirmed inclusion of the three 

Restudy components (C-11 Impoundment, C-9 Impoundment, and WCA 3A/3B 

SMA). 

 Control of water levels in L-37 and L-33 Borrow Canals through existing

pump stations (non-structural operation management measure that would

be incorporated into any component)
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 Above-ground impoundments (C-11 and C-9 impoundments ) 

 Canal improvements (C-11 and C-9 impoundments) 

 Purchase land/buffer (WCA 3A/3B Seepage Management Area ) 

 

 

 

 

 

 

5.2.2.1 Project Siting Analysis 

After preliminary screening of the management measures, it was concluded that 

above-ground reservoirs and seepage management would best meet the CERP-

wide and project specific goals and objectives; an alternative site analysis was 

conducted to determine the most feasible and productive location.  Previous 

studies such as the Water Preserve Areas Land Suitability Analysis (Audubon, 

1994) and Water Supply Preserves (Audubon, 1993) examined undeveloped areas 

in existence that could be utilized for the proposed project.  Undeveloped lands   

south of the Project area that could possibly have been used for impoundments 

have already been permitted for mining.  After mining in these areas (known as 

the Lake Belt) is completed (MISP 1.0, Band 5– 2025-2030), anticipated use of 

these sites would be for water storage reservoirs.  The nearest undeveloped site 

to the north is authorized for the Site 1 Impoundment Project as part of CERP.  

Utilization of this area to store and treat water as part of the proposed BCWPA 

Project would require major modifications to existing infrastructure, including 

canals and pump stations.  Also, utilization of the Site 1 Impoundment area 

would not prevent the loss of water from WCA 3  seepage.   

Some of the lands were previously purchased by the State of Florida utilizing 

Department of Interior (DOI) grants in accordance with the Framework 

Agreement.  The Framework Agreement was signed by the DOI, United States 

Department of the Army, State of Florida, Florida Department of Environmental 

Protection (FDEP) and SFWMD.  The Framework Agreement was written to 

provide a guideline for the Secretary of Interior to provide Section 390 funds to 

the other parties for Everglades’ ecosystem restoration for both the acquisition of 

real property and the construction of features that were intended to become part 

of existing or future USACE projects.  It was determined that the currently 

identified site was the most practicable location for the proposed BCWPA Project 

without incurring exorbitant costs of purchasing lands having urban 

development. 

5.2.3 Conceptual Alternatives: Management Measure Combination and Screening 

Based on the above management measures, the team created conceptual 

alternative plans.  The method used for formulating the conceptual array of 

alternatives involved the evaluation of management measures both 

independently and in various combinations.  The evaluation criteria for 

measuring project impacts in the WCA 3A/3B included the following: 
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 Reduction in nutrient loading (TP) 

 Beneficial wet season effects 

 Beneficial dry season effects 

 

 

 

  

Since the volume of water flowing through S-9 is directly related to the amount 

of TP entering the natural system, reduction in S-9 discharge can be used as a 

surrogate for TP loading.   

Beneficial wet and dry season effects relate to the moderation of extremes in 

water levels in the WCAs.  When there is too much water in the wet season, tree 

islands and other habitats are drowned causing adverse effects to the species a 

negative effect on the species inhabiting the area (both plant and animal).  Some 

examples of the negative effects of unnaturally high water levels could be the 

drowning of animal species that nest in the marshes; aquatic food sources for 

some species being dispersed farther afield causing the hunting species to 

expend more energy searching for food; and drowning of low lying upland 

habitats such as tree islands.  During the dry season, if water levels drop too 

low, water dependent species are negatively impacted and fully aquatic species 

lose habitat and die.  Extended dry periods can temporarily or permanently 

change the vegetation communities in slough and wet prairie areas, and increase 

the chance of intense wildfires that can destroy the vegetation and soils on tree 

islands.  Unnatural dry periods also increase the threat of invasion by exotic 

vegetation. 

The alternatives were listed as standalone components as well as combinations 

of the components.  These combinations included the C-11 Impoundment only, 

the C-9 Impoundment only, the WCA 3A/3B SMA only, the C-11 and C-9 

impoundments combination, the C-11 Impoundment and the WCA 3A/3B SMA 

combination, the C-9 Impoundment and the WCA 3A/3B SMA combination, and 

all three components combined.  This was done to show the potential benefits 

and impacts of each as separable elements and as partial projects, as well as 

illustrating the dependencies of the components on one another.  The benefits 

were estimated based on modeling output and the best professional judgment of 

PDT scientists and engineers in Table 5-2 Conceptual Alternatives.   
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TABLE 5-2: CONCEPTUAL ALTERNATIVES 

 

Conceptual Alternative 
(Management Measure Combinations) 

Reduction in 

Total 

Phosphorus 

Loading*  

Hydropattern Impacts 

Wet Season  Dry Season  

A: C-11 + C-9 + WCA 3A/3B SMA  + + + 

B: C-11 Only  +  - 

C: C-9 Only (No benefits with C-9 only)   - 

D: WCA 3A/3B SMA Only   - + 

E: C-11 + C-9 +  - 

F: C-11 + WCA 3A/3B SMA  + + + 

G: C-9 + WCA 3A/3B SMA (No benefits for C-9)  - + 

*Annual Average, Wet Season Average.  TP loading is directly related to volume of water; therefore, S-9 

discharges can be used as surrogate.  (Restudy objective is zero discharge from S-9 or 100 percent diversion).  

No diversion without C-11 feature. 

 

 

 

 

 

Key:  + Positive Impact 

 - Negative Impact 

The C-9 Impoundment would not function without the C-11 Impoundment, so 

conceptual alternatives including just the C-9 Impoundment, or the C-9 

Impoundment and WCA 3A/3B SMA were not considered viable.  The C-11 and 

C-9 impoundments without the WCA 3A/3B SMA would lead to a net reduction 

in water in the WCAs 3A and 3B and would result in a negative dry season 

impact; thus, the inclusion of the WCA 3A/3B SMA functions to offset reduced 

water deliveries to the WCAs 3A and 3B.  The WCA 3A/3B SMA as a standalone 

alternative would potentially lead to increased ponding in the wet season, and 

was not considered a viable option without the inclusion of the C-11 

Impoundment.  No retained alternatives are stand-alone management measures.  

Two conceptual alternatives incorporated the options that provided positive 

impacts for each evaluation criterion, and did not adversely affect the WCA.  The 

A-series (C-11 Impoundment, C-9 Impoundment and WCA 3A/3B SMA) and F-

series (C-11 Impoundment and WCA 3A/3B SMA) options were retained as part 

of the initial array of alternatives. 

5.2.4 Initial Array of Alternatives 

The initial array of alternative plans was developed in two stages.  The first 

stage examined the viability of stand-alone management measures and their 

related inter-dependencies.  The second stage examined different configurations 

and scales of the A-series and F-series alternatives options retained in the first 

stage.  
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5.2.5 A-Series Alternatives  

 

The A-Series alternatives include the C-11 Impoundment, C-9 Impoundment 

and WCA 3A/3B SMA. 

 

 

 

 

5.2.5.1 Alternative A1 – Restudy Alternative (C-11 Impoundment, C-9 

Impoundment and WCA 3A/3B SMA) 

Alternative A1 suggests modifications to the plan from the Restudy, however 

these were necessary refinements and remained consistent with the intent.  

Although CERP included an area of 2,500 acres for the proposed C-9 

Impoundment, the C-9 Impoundment footprint was reduced to approximately 

1,706 acres to minimize seepage losses from existing borrow pits and to 

minimize impacts to compensatory Department of the Army permitted 

mitigation areas.  All impacts to established mitigation areas are not avoided 

under this Alternative.  A small portion of the mitigation area was relocated to 

the northern end of the component footprint (outside of the impoundment) and 

the seepage collection system and inflow pump operation were modified for 

interim operations.  The impoundment was modeled and designed with the 

ability to store water as an impoundment.  These refinements would be in place 

until North Lake Belt Storage Area (NLBSA) (another CERP component) comes 

on-line in approximately 25 years. 

The C-11 Impoundment was modified from an initial size of 1,600 acres to 1,733 

acres at four feet deep to better provide the amount of water storage necessary to 

meet project objectives.  The seepage collection system was modified and the 

impoundment’s discharge structure was relocated to the southwestern corner 

and discharged into US Highway 27 Borrow Canal (by culvert under US 27) as 

opposed to the C-11 Canal.  The operation of the Western C-11 Canal (Critical 

Project Structure S-381) was modified to improve groundwater elevations in the 

C-11 Basin.  This alternative would result in impacts to established mitigation 

areas within the C-11 Impoundment Project footprint with no means for 

relocating those areas on site.  

In the WCA 3A/3B SMA, two control structures were located in the L-37 and L-

33 borrow canals, which reduced levee seepage for WCA 3A and 3B by 

controlling higher water levels as a step-down management technique in the 

marsh areas located east of the WCAs and west of US Highway 27 while 

maintaining flood protection. 

 

 

 
5.2.5.1.1 Alternative A2 (C-11 Impoundment, C-9 Impoundment, and WCA 3A/3B 

SMA) 
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Alternative A2 was modified to further enhance the performance of Alternative 

A-1 by reducing and/or optimizing seepage losses, reprioritizing flows, improving 

efficiency, reducing costs, and minimizing environmental mitigation impacts. 

 

 

 

 

 

 

 

For Alternative A2, the C-9 Impoundment footprint was increased and divided 

into three interconnected compartments:  one six-foot deep (1,232 acres) and two 

at two-foot deep (474 acres and 385 acres).  The two-foot depth compartments 

contained existing and relocated mitigation areas.  The two-foot deep area on the 

east was located to improve seepage control.  The C-11 Impoundment was 

modified to contain two interconnected compartments – one at 1,119 acres at six 

feet deep and the second at 615 acres at two feet deep.  This would improve 

seepage control.  Mitigation areas were relocated to the two-foot deep area. 

The WCA 3A/3B SMA would remain the same as in Alternative A1. 

5.2.5.1.2 Alternative A3 (C-11 Impoundment, C-9 Impoundment, and WCA 3A/3B 

SMA ) 

Alternative A3 was modified to improve the performance of previous alternatives 

to reduce and/or minimize seepage losses, reprioritize flows, improve efficiency, 

reduce costs, and minimize environmental mitigation impacts.  

The C-9 Impoundment two-foot depth compartment was adjusted to a four-foot 

depth for relatively short periods of time, on the order of several days.  To 

compensate for additional seepage loss and impacts to existing flood protection 

levels of the surrounding vicinity, ASR was recommended to pull down a new 

storage depth to mitigate for negative impacts.  This was accomplished by 

adjusting the depth of Alternative 2 of the two C-9 Impoundment cells (474 acres 

and 385 acres) from 2 feet  to 4 feet deep.   

The C-11 Impoundment overall acreage remained the same but the 

compartment sizes changed to 1,281 acres at the six feet deep and 453 acres at 

four feet deep.  The control elevation in the western reach of the C-11 Canal was 

lowered west of structure S-381.  Operations for the C-11 Impoundment and S-

13AW were revised to provide dry season flows to the Eastern C-11 Basin and 

Pond Apple Slough. 

In the WCA 3A/3B SMA, the control elevations for the L-33 and L-37 borrow 

canals were modified to vary the hydroperiod seasonally and geographically in 

the northern and southern Everglades buffer strip.  The WCA 3A/3B SMA 

configuration remained the same as in the other alternatives.  The seepage 

collection canal along the eastern boundary of the WCA 3A/3B SMA was 

improved, controlled, and operated as an extension of the C-11 Canal.  Three 
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control structures were proposed to operate the 4,312 acre component WCA 

3A/3B SMA. 

 

 

 

 

 

  

 

 

5.2.5.1.3 Alternative A4 (C-11 Impoundment, C-9 Impoundment and WCA 3A/3B 

SMA)  

A significant change in design and cost was made between Alternative A3 and 

Alternative A4.  The main difference was the lower capacity diversion canal 

between C-11 and C-9 canals denoted as C-502B and the reversion back to the 

Restudy design of L-502A and L-502B south of the C-9 Canal to a berm/levee 

versus a conveyance canal (former conveyance canal became a borrow canal).  

Other minor engineering alternatives were developed as well to lower costs 

while maintaining the benefits before the redesign. 

Modeling results demonstrated that the seepage problems were not resolved in 

Alternatives A-2 and A-3 and impacts to level of service of flood protection would 

likely occur in surrounding urban areas.  Alternative A-4 further reduced the 

size of the C-11 Impoundment to 1,695 acres; it consisted of three compartments, 

a main storage compartment of 1,490 acres at four feet deep and two 

approximately equal compartments for a total of 205 acres at two feet deep.  The 

small compartments are compensatory mitigation to replace existing mitigation 

areas that would be impacted by the footprint of the impoundment.  These 

compartments would be maintained as a wetland mitigation area.   

The C-9 Impoundment would be 1,739 acres in size with a maximum water 

depth of four feet across the footprint, although operations will require further 

refinement to offset potential impacts to existing levels of service of flood 

protection for the urban area.  Under this alternative, existing mitigation areas 

within the C-9 Impoundment project footprint would be impacted.  

The proposed WCA 3A/3B SMA plans would not change.  The WCA 3A/3B SMA 

would remain the same as in Alternative A series. 

5.2.6 F-Series Alternatives 

The F-Series Alternatives include the C-11 Impoundment and WCA 3A/3B SMA, 

but do not include the C-9 Impoundment.  The configuration of the C-11 

Impoundment in Alternatives F1 through F4 corresponds with its configuration 

in Alternative A1 through A4 respectively.  The WCA 3A/3B SMA is identical in 

all alternatives.   

The initial array of alternatives, consisting of all the A and F series alternatives, 

is presented in the following table (Table 5-3).  Also included within this 

analysis is the No Action Alternative.  All options evaluated opportunities to 

minimize impacts to existing mitigation areas.  When compensatory mitigation 
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was required, opportunities to provide both compensatory mitigation and project 

benefits (storage) were evaluated.    
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TABLE 5-3:  INITIAL ARRAY OF ALTERNATIVES (A AND F SERIES) 

A1 C-11 Impoundment:  1,733 acres @ 4 

feet deep;  

C-9 Impoundment: 1,706 acres @ 4 feet 

deep;  

WCA 3A/3B SMA:  Buffer strip with 

three proposed structures.  Operations of 

the structures adjusted. (4,312 acres) 

F1 C-11 Impoundment:  1,733 acres 

@ 4 feet deep 

WCA 3A/3B SMA:  Buffer strip 

with three proposed structures. 

Operations of the structures 

adjusted. (4,312 acres) 

A2 C-11 Impoundment:  1,734 acres 

(2 compartments) 

     a) 1,119 acres @ 6 feet deep 

     b)   615 acres @ 2 feet deep;  

C-9 Impoundment:  2,091 acres 

(3 compartments) 

     a) 1,232 acres @ 6 feet deep 

     b)    474 acres @ 2 feet deep 

     c)    385 acres @ 2 feet deep;  

WCA 3A/3B SMA:  Buffer strip with 

three proposed structures.  Operations of 

the structures adjusted. (4,312 acres) 

F2 C-11 Impoundment:  1,734 acres 

(2 compartments) 

     a) 1,119 acres @ 6 feet deep 

     b)    615 acres @ 2 feet deep;  

WCA 3A/3B SMA:  Buffer strip 

with three proposed structures.  

Operations of the structures 

adjusted. (4,312 acres) 

A3 C-11 Impoundment:  1,734 acres  

(2 compartments) 

     a) 1,281 acres @ 6 feet deep 

     b)    453 acres @ 4 feet deep;   

C-9 Impoundment:  2,091 acres  

(3 compartments) 

     a) 1,232 acres @ 6 feet deep 

     b)    474 acres @ 4 feet deep 

     c)    385 acres @ 4 feet deep;  

WCA 3A/3B SMA:  Buffer strip with 

three proposed structures. 

Operations of the structures adjusted. 

(4,312 acres) 

F3 C-11 Impoundment:  1,734 acres  

(2 compartments) 

     a) 1,281 acres @ 6 feet deep 

     b)    453 acres @ 4 feet deep;   

WCA 3A/3B SMA:  Buffer strip 

with three proposed structures. 

Operations of the structures 

adjusted. (4,312 acres) 

A4 C-11 Impoundment:  1,695 acres  

(3 compartments) 

    a) 2 compartments totaling 205 acres @   

2 feet  

     b) 3
rd

 compartment is 1,490 acres @ 4 

feet;   

C-9 Impoundment:  1,739 acres @ 4 feet 

deep;  

WCA 3A/3B SMA:  Buffer strip with 

three proposed structures. 

Operations of the structures adjusted. 

(4,312 acres) 

F4 C-11 Impoundment:  1,695 acres  

(3 compartments) 

    a) 2 compartments totaling 205 

acres @ 2 feet 

     b) 3
rd

 compartment is 1,490 

acres @ 4 feet;  

WCA 3A/3B SMA:  Buffer strip 

with three proposed structures. 

Operations of the structures 

adjusted. (4,312 acres) 
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5.2.7 Final Array of Alternatives 

 

 

 

 

 

 

 

 

 

 

 

 

The next step was to identify the final array of alternatives that would be 

carried through a rigorous ecological and cost valuation, and undergo a 

subsequent cost effectiveness/incremental cost analysis (CE/ICA).   

5.2.7.1 Impoundment Optimization 

During refinement of the initial array of alternatives, analysis indicated that 

significant seepage issues became apparent in alternatives with greater 

impoundment depths.   

The C-11 and C-9 impoundment footprints are located above a porous karst 

geology that is lined with a relatively thin layer of peat and muck.  In the C-11 

Impoundment, sand lenses are also found throughout the footprint.  Core 

borings and pump tests have demonstrated the high potential for significant 

seepage loss/leakage into the surficial aquifer varying with only shallow storage 

depths and small hydraulic heads.  Because of the very limited potential for soil 

storage found in the region (shallow depth to water table), unless controlled 

through lining of the impoundment, cut-off walls or seepage backpumping, this 

would result in violating the WRDA 2000 Savings Clause impacting existing 

levels of service of flood protection for surrounding private properties.   

Lining of the impoundment and use of cut-off walls were screened out due to cost 

effectiveness.  Therefore, an optimization analysis between effective storage pool 

depth and required pump size to manage backpumping of seepage intercepted by 

perimeter seepage collection canals was performed.  Results of this analysis 

resulted in an optimized full storage pool of approximately 4.25 feet in depth.  

Any increase in storage depth would generate a significant increase in depth of 

the seepage collection canals and seepage pump station size to backpump not 

only the horizontal seepage flowing directly through and under the 

embankment(s), but the deep vertical seepage that flows downward and then 

outward, popping up a small distance away in nearby municipalities.  

5.2.8 Description of the Final Array of Alternatives 

As a result of this optimization analysis any alternative with an impoundment 

depth of greater than 4.25 feet was screened from further consideration, 

including alternatives A2, A3, F2 and F3.   The following table presents the final 

array of alternatives.   
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TABLE 5-4: FINAL ARRAY OF ALTERNATIVES 

No 

Action
Alt A1 Alt A4 Alt F1 Alt F4 

C-11 No 

Action 

1,733 acres @ 

4 feet deep 

1,695 acres  

(2 compartments) 

a) 205 acres @ 2

feet deep

b) 1,490 acres @

4 feet deep

1,733 acres @ 

4 feet deep 

1,695 acres  

(3 compartments) 

a) 2

compartments

totaling 205 acres

@ 2 feet deep

b) 1,490 acres @

4 feet deep

C-9 No 

Action 

1,706 acres @ 

4 feet deep  

1,739 acres @ 4 

feet deep 

NA NA 

WCA

3A/ 

3B 

SMA 

 No 

Action 

Buffer strip 

with three 

proposed 

structures.  

Operations of 

the structures 

adjusted. 

(4,312 acres) 

Buffer strip with 

three proposed 

structures.  

Operations of the 

structures 

adjusted. (4,312 

acres) 

Buffer strip 

with three 

proposed 

structures. 

Operations of 

the structures 

adjusted. 

(4,312 acres) 

Buffer strip with 

three proposed 

structures. 

Operations of the 

structures 

adjusted. (4,312 

acres) 

5.2.8.1 Alternative A1 

This alternative consists of three components: C-11 Impoundment, C-9

Impoundment and WCA 3A/3B SMA. 

L-37 and L-33 borrow canals are held at higher stages as part of the seepage

management system.  Seepage from the WCAs and marshes is collected and

directed south into the Central Lake Belt Storage Area.  This maintains flood

protection and the separation of seepage water from urban runoff originating in

the Western C-11 Basin and regional water supply deliveries.

The C-11 Impoundment includes an above-ground impoundment with one 

compartment of 1,733 acres at four feet deep, located in the C-11 Canal Basin in 

western Broward County.   

The purpose of the C-11 Impoundment features is to direct runoff events from 

the Western C-11 drainage basin into the impoundment instead of pumping the 

untreated runoff into WCA 3A through the S-9 Pump Station.  The 

impoundment pool will assist in reducing seepage from natural areas adjacent to 

the WCA 3A/ 3B SMA, providing groundwater recharge, meeting the urban 

water demands and preventing saltwater intrusion.  Water is returned to the C-

11 Canal to help maintain canal stages during the dry season, recharge south 
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Broward County wellfields, improve groundwater elevations in the Eastern C-11 

Canal Basin and meet Pond Apple Slough water demands.  If water is not 

available in the impoundment, deliveries are made by opening S-381 and 

allowing seepage water to recharge the basin and prevent excessive dry outs.  

Seepage is collected and returned to the impoundment.  

 

 

 

 

 

The study modeling results indicated that the combined operation of the C-11 

Impoundment and C-9 Impoundment can significantly reduce pumping into 

WCA 3A, although not all flooding events can be stored in the impoundments as 

they are currently designed.  The existing flood damage reduction system (the S-

9 and S-9A pump stations) will remain operational to handle major storm events 

that are beyond the system’s capability to control.  The designed system allows 

operational flexibility to transfer water to the C-9 Impoundment (if storage is 

available), transfer water to adjacent wetland buffer areas at the C-11 and C-9 

impoundments, direct flows further to the south, and/or use the current option to 

send water eastward to tide, if conveyance is available.  All of these alternatives 

would be used prior to pumping into WCA 3A. 

The BCWPA Project proposes to make use of the conveyance canals C-502A and 

C-502B, once enlarged, and water control structures to transfer water from the 

C-11 Impoundment to the C-9 Impoundment. 

The C-9 Impoundment includes canals, levees, water control structures, and an 

above-ground impoundment with a total storage capacity of approximately 6,600 

acre-feet located in the Western C-9 Basin in Broward County.  The design of the 

impoundment totals 1,706 acres with water levels fluctuating up to four feet 

above grade.  The purpose of the C-9 Impoundment features is to pump runoff 

events from the Western C-9 drainage basin into the impoundment along with 

diverted water from the Western C-11 Basin.  The impoundment pool will assist 

in reducing seepage from natural areas adjacent to the WCA 3A/3B SMA, 

providing groundwater recharge, meeting the urban water demands, and 

preventing saltwater intrusion in the surficial aquifer. 

Implementation of this alternative would result in impacts to existing wetland 

mitigation areas within the C-11 and C-9 impoundment project footprints.   
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FIGURE 5-1:  BROWARD COUNTY WATER PRESERVE AREAS  

ALTERNATIVE A1    
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5.2.8.2 Alternative A4 

 

 

 

 

 

This alternative consists of three components:  C-11 Impoundment, C-9 

Impoundment and WCA 3A/3B SMA. 

WCA 3A/3B SMA includes levees and water control structures located adjacent 

to WCAs 2 and 3 in Broward County.  The purpose is to reduce seepage from 

WCA 3A and 3B and improve hydropatterns within the WCAs by allowing 

higher water levels in the borrow canals and maintaining longer duration 

inundation within the marsh areas that are located between the eastern 

boundary of the WCAs and US Highway 27. 

L-37 and L-33 borrow canals are held at higher stages as part of the WCA 3A/3B 

SMA.  The canals are used to convey flows as part of the WCA 2B flow diversion 

system.  This maintains flood protection and the separation of seepage water 

from urban runoff originating in the Western C-11 Basin and regional water 

supply deliveries.  

The C-11 Impoundment includes buffer marsh areas, canals, levees, water 

control structures, and an above-ground impoundment with a total storage 

capacity of approximately 5,960 acre-feet located in the C-11 Canal Basin in 

western Broward County.  Water control structures consist of pump stations, a 

gated spillway, gated and non-gated culverts, and a non-gated fixed weir.  The 

design of the impoundment includes two compartments totaling 1,695 acres with 

water levels fluctuating up to four feet above grade in the 1,490-acre 

compartment and can provide emergency storage of up to two feet in the 205-

acre wetland marsh buffer area.  Permitted mitigation within the 1,490-acre 

compartment footprint will be relocated to the new wetland marsh buffer.     

The purpose of the C-11 Impoundment features is to direct runoff events from 

the Western C-11 drainage basin into the impoundment instead of pumping the 

untreated runoff into WCA 3A through the S-9 Pump Station.  The 

impoundment pool will assist in reducing seepage from natural areas adjacent to 

the WCA 3A/3B SMA, providing groundwater recharge, meeting the urban water 

demands, and preventing saltwater intrusion.  Water is returned to the C-11 

Canal to help maintain canal stages during the dry season, recharge south 

Broward County wellfields, improve groundwater elevations in the Eastern C-11 

Canal Basin, and meet Pond Apple Slough water demands.  If water is not 

available in the impoundment, deliveries are made by opening S-381 and 

allowing seepage water to recharge the basin and prevent excessive dry outs.  

Seepage is collected and returned to the impoundment.  The C-11 Impoundment 

will benefit the wetland marsh buffer area at the northern boundary by 

providing the ability to manage the wetland hydroperiod.  During major rainfall 

events, the marsh area may be used for temporary storage.  Under some extreme 
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precipitation circumstances, the wetland marsh buffer area may be used to store 

up to four feet of water for a short duration of time so as not to adversely impact 

the wetland marsh vegetation. 

 

 

 

 

 

 

The study modeling results demonstrated that the combined operation of the 

C-11 Impoundment and C-9 Impoundment can significantly reduce pumping into 

WCA 3A, although not all flooding events can be stored in the impoundments as 

they are designed.  The existing flood damage reduction system will remain 

operational to handle major storm events that are beyond the system’s capability 

to control.  The designed system allows operational flexibility to transfer water 

to the C-9 Impoundment (if storage is available), transfer water to adjacent 

wetland buffer areas at the C-11 and C-9 impoundments, direct flows further to 

the south, and/or use the current option to send water eastward to tide, if 

conveyance is available.  All of these alternatives should be used prior to 

pumping into WCA 3A. 

The design makes use of the conveyance canals C-502A and C-502B and the flow 

control structures to transfer water from the C-11 Impoundment to the C-9 

Impoundment. 

The C-9 Impoundment includes canals, levees, water control structures, and an 

above-ground impoundment with a total storage capacity of approximately 6,600 

acre-feet located in the Western C-9 Basin in Broward County.  The design of the 

impoundment totals 1,739 acres with water levels fluctuating up to four feet 

above grade.  This Alternative would result in impacts to existing mitigation 

areas within the C-9 Impoundment project footprint.  

The purpose of the C-9 Impoundment features is to pump runoff events from the 

Western C-9 drainage basin into the impoundment along with diverted water 

from the Western C-11 Basin.  The impoundment pool will assist in reducing 

seepage from natural areas adjacent to the WCA 3A/3B SMA, providing 

groundwater recharge, meeting the urban water demands, and preventing 

saltwater intrusion in the surficial aquifer. 
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FIGURE 5-2:  BROWARD COUNTY WATER PRESERVE AREAS 

ALTERNATIVE A4   
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5.2.8.3 Alternative F1  

 

 

 

 

 

 

 

 

 

Alternative F1 consists of the C-11 Impoundment and the WCA 3A/3B SMA 

(FIGURE 5-1).  The C-11 Impoundment is one compartment of 1,733 acres at 

four feet deep.  This Alternative would result in impacts to existing wetland 

mitigation areas within the C-11 Impoundment project footprint with no means 

for providing onsite relocation.  Existing mitigation areas located within the C-9 

Impoundment project footprint would not be impacted. 

The WCA 3A/3B SMA consists of three control structures located in the L-37 and 

L-33 borrow canals.  These control structures reduced levee seepage for WCA 3A 

and 3B by allowing higher water levels and longer seasonal hydroperiods in the 

marsh areas located east of the WCAs and west of US Highway 27, while also 

maintaining flood protection. 

Flood damage reduction measures for the C-9 Basin were necessary to maintain 

the existing level of flood protection and were implemented with new structures 

equivalent to the S-9A Pump Station and S-381 Gated structure.  The higher 

water levels in WCA 3A/3B SMA would create additional seepage, over current 

amounts, east into the C-9 Basin.  The Savings Clause requires assurance that 

no negative impact will occur to existing levels of flood protection and is 

demonstrated in project design. 
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FIGURE 5-3:  BROWARD COUNTY WATER PRESERVE AREAS

ALTERNATIVE F1 

  

 

 

 

5.2.8.4 Alternative F4 

Alternative F4 consists of the C-11 Impoundment and WCA 3A/3B SMA (Figure 

5-2).  The C-11 Impoundment is 1,695 acres, consisting of three compartments; a 

main storage compartment of 1,490 acres at four feet deep and two 

approximately equal compartments for a total of 205 acres at two feet deep.  The 

small compartments are compensatory for replacement of existing mitigation 

areas that would be impacted by the impoundment footprint.  These 

compartments would be maintained as wetland mitigation areas while also 

providing some benefits to the project through additional storage during extreme 

events.   

The WCA 3A/3B SMA, as in all Alternatives, includes two control structures 

located in the L-37 and L-33 borrow canals.  These control structures reduced 

levee seepage for WCA 3A and 3B by allowing higher water levels and longer 

seasonal hydroperiods in the marsh areas located east of WCAs and west of US 

Highway 27, while also maintaining flood protection. 
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Additional flood protection measures for the C-9 Basin were necessary to 

maintain existing level of flood protection and were implemented with new 

structures equivalent to the S-9A Pump Station and S-381 Gated structure.  The 

higher water levels in WCA 3A/3B SMA will create additional seepage over 

current amounts west into the C-9 Basin.  The Savings Clause requires 

assurance that no negative impact will occur to existing levels of flood protection 

and is demonstrated in project design. 

 

 
FIGURE 5-4: BROWARD COUNTY WATER PRESERVE AREAS

ALTERNATIVE F4   
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5.3 PLAN EVALUATION  

 

 

 

 

 

Upon identification of the final array of alternatives, each alternative plan was 

evaluated further: for its effects ecological and social benefits; how well it met 

the project objectives and avoided constraints; by benefits quantified using 

performance measures; and costs.  An analysis was conducted using CE/ICA 

which maximizes environmental benefits compared to costs and result, in the 

identification of the National Ecosystem Restoration (NER) plan.  Subsequently 

all alternatives were evaluated on the Principles and Guidelines (P&G) criteria 

(completeness, acceptability, efficiency and effectiveness), the four systems of 

accounts (National Economic Development, Environmental Quality, Regional 

Economic Development and Other Social Effects) and the Next-Added Increment 

(NAI) Analysis.  Upon completion of the evaluation and comparison the Selected 

Alternative Plan (SAP) was identified. 

5.3.1 Ecological Evaluation Methodology  

Regulations dictate how USACE ecosystem restoration projects (as well as other 

Civil Works projects) are formulated, evaluated, and selected for 

implementation.  In other USACE mission areas, where both costs and benefits 

can be calculated in monetary terms, alternative plans are evaluated using 

benefit-cost analysis.  While monetary costs can be determined for ecosystem 

restoration projects, no equivalent, universal method for quantifying 

environmental benefits exists.  Instead, the economic tools of CE/ICA are used to 

support decision-making.  To conduct these analyses, ecosystem restoration 

outputs must be clearly identified and quantified in appropriate units (e.g., 

habitat units, acres of increased spawning habitat for anadromous fish, stream 

miles restored to provide fish habitat, increases in number of breeding birds).  

Performance measures were used to calculate benefits and compare alternatives 

for the BCWPA Project based on ecological attributes likely to show regional 

ecosystem effects of the project.  These measures directly relate to RECOVER 

performance measures and interim goals.  While management measures and 

alternatives were evaluated in a number of ways, for multiple purposes, plan 

selection was based upon outputs from three planning models, and related 

performance measures, which underwent peer review per EC 1105-2-408, 31 

May 2005 (Peer Review of Decision Documents), and were approved for one-time 

use by the National Ecosystem Restoration Planning Center of Expertise (ECO-

PCX) and USACE Headquarters.  Plan selection is primarily based upon 

benefits to sawgrass, snail kites, and ridge and slough habitat (including 

periphyton, fish and birds), by employing the following performance measures. 

 PM 1:  Reduction in Cattail Vegetation Expansion Rate (Sawgrass Marsh) 

 PM 2:  Snail Kite Habitat Quality 
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 PM 3:  Ridge and Slough Habitat Quality 

(Key:  PM- performance measure) 

 

 

 

 

 

 

 

The above ecological predictor models have system-wide applications for habitat 

and species that are essential elements of Everglades restoration.  The theories 

behind them were based on published papers and reports, multi-disciplinary and 

multi-agency collaboration, subject matter expertise, and group brainstorming 

and consensus to develop conclusions and a path forward based on USACE 

guidance, state and Federal laws.   

The typical ecological benefit evaluation is accomplished in three steps:  

(1) calculate performance measure output,  

(2) compute habitat suitability index, and  

(3) compute habitat units   

Benefits of the BCWPA alternatives were measured as a degree of habitat 

suitability for a community on a given landscape.  The quantification of benefits 

for a restoration project essentially measures desired hydrologic changes based 

upon particular indicator species which act as a surrogate for ecological 

suitability or habitat units.  There are two basic concepts that need to be 

considered before converting hydrologic responses into an ecological suitability 

index:  1) establishing the area of impact and 2) avoiding double counting of 

benefits.  

The BCWPA Project’s direct area of impact encompasses large expanses of WCA 

3.  Within WCA 3 there are three communities which have been examined, 

corresponding to the three performance measures.  These include:  snail kite 

(Rostrhamus sociabilis), cattail, and sawgrass habitat.  Outside WCA 3, indirect 

areas, (through downstream flows) including ENP, were examined.   

The performance measure output is compared to the numerical targets to 

determine the associated habitat suitability indices.  The habitat suitability 

indices are then applied to the total spatial extent of each ecological zone (in 

acres) to produce habitat units.  Thus, habitat units are provided separately for 

each of the performance measures.  

Each ecological zone can have a maximum of one habitat unit or ecological 

suitability unit per acre.  This is because a score of 1 represents 100% suitable 

habitat for that acre (the best score possible) for that specific performance 

measure.  If there are multiple communities and performance measures per 

geographic area the results of the performance measure will be normalized, 

averaged, or combined in a way to measure success on a 0 to 1 scale per acre.  

For BCWPA two performance measures were independently measured for a 
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portion of the same geographic area.  Both Cattail Expansion Rate Reduction 

(flow volume) and Snail Kite Habitat (inundation and dry outs) ecological 

suitability indices occur in WCA 3.  The lands that were dominated by cattail 

were removed from the acreage of snail kite foraging area, due to the high cattail 

abundance lands not being suitable for snail kite foraging.  This eliminated the 

concern of double counting benefits.   

 

 

 

 

 

 

 

 

Details regarding the development of the performance measures are included in 

the full benefits assessment write-up found in Appendix C – Environmental 

Information.  A summary discussion of the significance and benefits accorded 

each Performance Measure is below. 

5.3.1.1 Performance Measure 1 – Cattail Expansion Rate Reduction 

Large areas of WCA 3 have been invaded by cattail (Rutchey et al., 1999), which 

tends to fill in the deeper water sloughs needed as refuge by aquatic organisms 

during the dry season.  Conversion to cattail can also change the biodiversity, 

soil structure, and the basic biogeochemical processes needed to sustain the 

oligotrophic nutrient regimes and the organic structure of both ridges and 

sloughs (Sklar et al., 2001; 2002; 2003).  

5.3.1.1.1 Detrimental Effects of Cattail 

Cattail was determined to contain almost no functionality in the WCA ecosystem 

due to multiple reasons and is explained below. 

5.3.1.1.2 Cattail Expansion at the Expense of Native Sawgrass 

The pre-drainage Everglades ridge and slough system was an expansive, 

hydrologically integrated, long-hydroperiod, low-nutrient freshwater marsh, 

characterized by low-velocity sheet-flow, long-term water storage capacity, 

moderate-to-deep organic soils, and alternating sawgrass ridges and more open-

water slough communities (Ogden, 2005).  Sloughs provide critical habitat 

supporting native populations and ecological processes/functions and are 

associated with an abundant and diverse community of aquatic consumers.  

Sloughs provide refuge for fish and invertebrates during the dry season, 

concentrating prey and in turn providing optimal foraging conditions for top 

predators such as wading birds during the nesting season (McCormick et al., 

2009). 

Increasing levels of water and soil phosphorus are associated with a decline in 

slough coverage, the loss of the abundant native periphyton community, and a 

shift in dominant macrophyte species.  Slough macrophyte species Gulf Coast 

Spike Rush (Eleocharis cellulosa) and Fragrant Water Lily (Nymphaea odorata) 

decline as slough habitats are invaded by cattail, a species that is known to 



Section 5                                                                                  Formulation and Evaluation of Alternative Plans 

Revised Final BCWPA PIR and EIS                             April 2007 (Revised May 2012) 

5-28 

expand aggressively in response to phosphorus enrichment (McCormick et al., 

2009). 

 

 

 

 

 

 

5.3.1.1.3 Cattail Liberates Excessive Phosphorus into the Soil and Water Column as it 

Decomposes 

Cattail litter decomposes quicker than sawgrass litter.  Qualls et al. (2000) 

determined the amount of phosphorus remaining in sawgrass litter after one 

year of decomposition was higher than in cattail litter, but the initial 

phosphorus concentration in sawgrass litter was much lower, implying more 

phosphorus leaches out of cattail than sawgrass.  Phosphorus enrichment can 

speed decomposition rate of litter in the Everglades (Qualls et al., 2000) and 

cattail cells tend to be abundant in areas of high soil phosphorus (Newman et al., 

1998).  Conversion of wetland vegetation may result in significant change in 

wetland function by altering timing of litter input and downstream phosphorus 

loads (Emery et al., 1996).  The potential effects on soil structure and long-term 

peat formation and the related implications to the ridge and slough patterns 

would, effectively flatten the system rather than support maintaining the 

bimodal ridge and slough system. 

5.3.1.1.4 Sawgrass Produces more Dissolved Oxygen to the Water Column than Cattail  

The surface waters of the Everglades are often low in dissolved oxygen (DO), in 

both non-nutrient enriched sawgrass marshes and enriched cattail marshes, but 

hypoxic and anoxic conditions are more prevalent in cattail communities (Dong 

et al., 2002).  High productivity in ridge and slough habitats maintains an 

oxygenated water column and is associated with an abundant and diverse 

community of aquatic consumers relative to other natural Everglades habitats 

(McCormick et al., 2009).  Enriched phosphorus areas of marsh in the 

Everglades that consist of dense stands of cattail tend to be characterized by 

extremely low DO and periodic anoxia (Belanger et al., 1999; McCormick et al., 

2003).  Reduced DO impairs the health of sensitive fish and invertebrate species, 

leading to shifts in community composition towards populations that are more 

tolerant of low oxygen levels (McCormick, et al., 2003).  Maintenance of the 

normal oxygen regime of a wetland can be critical to the maintenance of 

community structure and ecosystem functions, as well as the distribution and 

abundance of native species.  

5.3.1.1.5 Cattail Expansion Encourages Fragmentation of Sawgrass Habitat 

Landscape fragmentation is a serious threat to ecological conservation and 

preservation (Wu et al., 1997).  Sawgrass is becoming increasingly patchy and 

heterogeneous in the Everglades landscape as a result of cattail expansion (Wu 

et al., 1997).  Fragmentation affects sheetflow across the landscape as well as 

mobility of larger organisms such as alligators and some fishes.  Connectivity 
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(sheetflow) is also listed as a CERP interim goal. See report at 

http://www.evergladesplan.org/pm/recover/igit_subteam.aspx. 

 

 

 

 

5.3.1.1.6 Performance Measure Application 

The BCWPA Project is expected to reduce TP water concentrations which in turn 

reduces TP loading of the soil.  The BCWPA Project will reduce TP concentration 

and loads in WCA-3 because less storm water, thus less TP will enter the system 

through the S-9 Pump Station (S-9).  This also benefits downstream areas by 

reducing TP concentration and loads as well.  The BCWPA Project aids in 

slowing cattail expansion. Cattails follow anthropogenic caused elevated soil TP 

front.  While expansion may not be completely halted, reducing the rate at which 

the cattail is advancing is targeted as a goal.   

Several targets of the BCWPA Project are identified in the three items listed 

below:  

1) elevated soil phosphorus concentrations enhance rapid growth and 

expansion of cattails 

2) cattail expansion reduces or eliminates sawgrass marsh wetland function 

3) reducing TP loading to WCA 3 will reduce TP loading of soil and improve 

habitat quality   

 

 

 

 

This evaluation relies on S-9 flow estimates generated by South Florida Water 

Management Model (SFWMM) and the corresponding amount of lands that 

could potentially be primed for cattail expansion in the future to calculate the 

spread of cattail for each project condition. The S-9 flow data is converted to 

metric tons of phosphorus loading which is used to establish a spread reduction 

index for each of the future scenarios. This spread reduction index was 

multiplied by the amount of land that would be susceptible to the spread of 

cattail over the life of the project if no additional action was taken (referred to as 

primed land), to determine how many acres of cattail would be present for each 

project condition.   

Upon identification of the amount of lands that cattail would invade in each of 

the future scenarios, the amount of land (sawgrass) each alternative protected 

from invasion was computed.  Habitat suitability indices (HSI) scores for cattail 

and sawgrass were then applied to their respective acreages to determine overall 

habitat units for the performance measure.   

5.3.1.2 Performance Measure 2 – Everglade Snail Kite Habitat Quality 

The Everglade Snail Kite (Rostrhamus sociabilis) has been identified as a key 

ecological attribute, due to its Federal and state endangered species listing.  

Therefore, the fate of its populations can be used as an indicator of the ecological 

http://www.evergladesplan.org/pm/recover/igit_subteam.aspx
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effects caused by disturbed hydropatterns in the Everglades.  Apple snail 

(Pomacea paludosa) reproduction and the snail kite foraging habitat vegetation 

structure were used to evaluate benefits of increased wetland function and 

improved hydropatterns in WCA 3.  The snail kite primarily feeds on apple 

snails.  The snail kite’s survival depends directly on the availability of apple 

snails; therefore, if the land were determined to unsuitable for the apple snail, it 

would also be determined unsuitable for snail kite, regardless of the foraging 

structure (Valentine-Darby, et al., 1998).  The apple snail reproduction metric 

uses SFWMM stage output to evaluate the number of years in which water 

levels fall below ground surface during peak apple snail egg cluster production.  

The vegetation structure analysis measured the degree of snail kite foraging 

habitat supported by emergent wet prairie using hydrologic stage duration data 

from the SFWMM.   

 

 

 

 

 

 

5.3.1.3 Performance Measure 3 – Ridge and Slough 

The Ridge and Slough Habitat Model is based on the theory that periods of 

inundation and dryouts in the ridge and slough ecosystem directly relate to 

habitat suitability.  These periods were adjusted to minimum and maximum 

values through the use of indices, which are specific to each indicator region. 

When greater frequencies of dryouts occur, water is not available to maintain 

marsh and ground-water to their historic levels (Ogden, 2005).  This can 

eventually affect fish, reptiles, amphibians, plants, invertebrates, and 

periphyton communities that depend on the availability of water (McCormick et 

al., 2009). 

The Ridge and Slough Habitat Model is a spreadsheet-based model, which uses 

periods of inundation to estimate the expected change in ridge and slough 

habitat quality of the Greater Everglades domain resulting from the project.  

This model represents the level of habitat suitability provided by increasing the 

frequency of inundation, and the corresponding acreage affected in ENP.  Ridge 

and slough benefit calculations are based on the assumption that the WCA 

3A/3B SMA feature of BCWPA Project will retain a greater quantity of water 

within WCA 3, which will subsequently provide benefits to the hydrologically 

connected Greater Everglades domain, specifically Shark River Slough (SRS) 

and ENP.   

Since inundation periods and dryouts are directly related to habitat suitability, 

these data points were adjusted to minimum and maximum (target) levels 

through the use of indices, which are specific to each indicator region used 

within CERP Band 1 project study areas to model benefits for the Everglades 

vegetation along elevation gradients (RECOVER, 2006).   



Section 5                                                                                  Formulation and Evaluation of Alternative Plans 

Revised Final BCWPA PIR and EIS                             April 2007 (Revised May 2012) 

5-31 

5.3.1.4 Results of Performance Measure Evaluations 

 

 

 
 

 

 

 

TABLE 5-5 includes a summary of the performance measures and the habitat 

units for each performance measure per planning condition.   

TABLE 5-5:  SUMMARY OF PERFORMANCE MEASURES 

Existing FWO (2050)
ALT A1

(2050)

 ALT A4 

(2050)

ALT F1 

(2050)

ALT F4

(2050)

 

PM 1.  Cattail Reduction  (Sawgrass Marsh)
18,820 245 16,714 17,480 8,544 8,483

PM 2.   Snail Kite Habitat 319,878 125,482 363,525 385,027 363,525 385,027

PM 3.   ENP Ridge and Slough Benefits 78,067 48,253 98,094 103,896 98,094 103,896

The A-Series and F-Series alternatives both include WCA 3A/3B SMA, which is 

responsible for most of the benefits attributed to Performance Measure 2 (Snail 

Kite) and Performance Measure 3 (Ridge and Slough); however, slight 

differences do exist due to configuration of the impoundments.  The WCA 3A/3B 

SMA retains more water in the WCA and improves the timing and duration 

(hydropatterns) of the available water, which provides a greater percentage of 

inundation, thereby improving habitat.  The impoundments are predominantly 

responsible for the cattail expansion rate reduction performance measure (PM 

1).  The A-Series impoundments capture more storm water storage than the F-

Series.  Without the C-9 Impoundment less volume of stormwater would be 

diverted from the Everglades via the S-9 Pump Station (S-9), resulting in greater 

nutrient loading and cattail expansion for the F-series alternatives (TABLE 5-5 

PM 1).   

Following the assertion that WCA 3A/3B SMA is predominantly responsible for 

retaining water in the natural system and therefore reducing dry-outs, it was 

assumed that the total habitat unit outputs would be approximately equivalent 

across each of the 1-Series plans and each of the 4-Series plans for Performance 

Measure 2 (Snail Kite Habitat) and Performance Measure 3 (Ridge and Slough) 

(i.e. Alternative A1 = Alternative F1, and Alternative A4 = Alternative F4).    

5.3.2 Planning Level Cost Estimates 

The cost estimate for the alternatives includes construction, lands, easements, 

right-of-ways, and relocation (LERR), pre-construction, engineering and design 

(PED) costs, and construction management.  Data for initial 

construction/implementation, land acquisition, monitoring, and periodically 

recurring costs for operation, maintenance, repair, replacement and 

rehabilitation (OMRR&R), have been developed through engineering design and 

cost estimation, and real estate appraisal efforts (refer to Appendix B - Cost 

Estimates for details of data development for cost estimates).  
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5.3.2.1 Real Estate Costs 

 

 

 

 

A detailed analysis of the real estate requirements of the each of the final array 

alternatives was completed.  Each parcel required for construction or restoration 

activities was identified and characterized.  The real estate required for each 

alternative was valued in fee.  All alternatives were valued in accordance with 

CECW-SAD memorandum dated July 30, 2009 signed by the Director of Civil 

Works, USACE, the current guidance for CERP, Land Valuation and Crediting 

is as follows: 

a. Consistent with long-standing USACE practice, and as supported by 

the unique land credit provision for CERP contained in Section 601 (e)(5)(A) of 

WRDA 2000, tracts acquired by the SFWMD that are acquired and provided in 

furtherance of a CERP project should be valued and credited as individual tracts 

regardless of whether the acquisition was prior to or after execution of the PPA 

for that project. This general principle would not apply where the SFWMD 

acquired contiguous tracts that are required for a CERP project but it acquired 

such tracts prior to the PPA for a reason and use other than for implementation 

of the CERP project. A determination that a tract was acquired "in furtherance 

of a CERP project" should be supported by documentation existing at the time of 

acquisition. 

b. The unique statutory land credit provision for CERP projects is clear 

that SFWMD will be afforded credit for the value of lands, or interests in lands, 

that it provides in accordance with a PIR "regardless of the date of acquisition." 

See Section 601 (e)(5)(A) of WRDA 2000. To effectuate the clear intent of 

Congress reflected in this credit provision, land use restrictions imposed in 

furtherance of a CERP project after acquisition of a tract by the SFWMD should 

not be considered in valuing that tract for crediting purposes. 

c. For the same reasons as expressed in subparagraph b. above, demolition 

of improvements after a tract was acquired in furtherance of a CERP project 

should not change the approach to value from that applicable at the time of 

acquisition. Accordingly, the tract should be valued for crediting purposes as it 

was improved when acquired by the SFWMD. To accomplish this result, the 

contributory value of the improvements, as of the date of the SFWMD's 

acquisition, should be added to the market value of the land on the date it is 

provided for the project as appraised in accordance with its highest and best use 

on the date of acquisition. 

3. Incidental Costs. The SFWMD has requested that it be afforded credit for the 

costs incurred by other non-Federal governmental entities incidental to 

acquisition of project lands by such entities. The wording of Section 601 (e)(5)(A) 

is clear that credit may be afforded only for "incidental costs for land acquired by 
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a non-Federal sponsor (SFWMD)." Credit may be afforded for traditional 

incidental acquisition costs that are incurred by SFWMD (such as appraisal 

costs, mapping costs, or relocation assistance benefits) as well as costs actually 

incurred by SFWMD in obtaining the required real property rights from other 

non-Federal governmental entities. However, to be eligible for credit to be 

afforded to the SFWMD for incidental acquisition costs, SFWMD must have, in 

fact, incurred those costs. 

 

 

 

 

 

 

  

For the “determination that a tract was acquired "in furtherance of a CERP 

project" should be supported by documentation existing at the time of 

acquisition.” set forth in paragraph a. above, the Jacksonville District and 

SFWMD agreed that lands acquired after April 30, 1999, the date of publication 

of the Comprehensive Everglades Restoration Plan, is the date when lands were 

acquired for a CERP Project.  Each of the components for the BCWPA Project 

were among the 10 initial authorized projects in WRDA 2000, Section 

601(b)(2)(C). 

Lands acquired by the SFWMD utilizing Department of Interior (DOI) Grant 

funds were computed at actual acquisition costs in accordance with the terms 

and conditions of the Framework Agreement and the DOI Grants.  Lands 

acquired utilizing only State or SFWMD funds were valued at fair market value. 

5.3.2.2 Construction Costs  

Data for initial construction/implementation, land acquisition and periodically 

recurring OMRR&R costs, have been developed through engineering design and 

cost estimation, and real estate appraisal efforts.  Details of that data 

development are explained and discussed elsewhere in this report.  The main 

issues requiring economic evaluation attention include equivalent time basis 

calculations, price levels, and timing of project spending. 

Costs represent the difference between conditions without any plan (base 

condition or without project condition) and with a plan or alternative.  For 

purposes of this report and analysis, NED costs (as defined by Federal and 

USACE policy) are expressed in 2010 price levels.  Costs of a plan represent the 

value of goods and services required to implement and operate/maintain the 

plan.  The costs presented in Table 5-6 are total initial costs of construction and 

real estate.  The operation and maintenance (O&M) cost are annual estimates 

for fully implemented components. 
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TABLE 5-6:  INITIAL COST OF CONSTRUCTION, REAL ESTATE AND O&M 

 

 
 

 

 

 

Table includes ROM costs which do not coincide with the Selected Alternative MCACES costs presented 

elsewhere in the report. 

5.4 COMPARISON OF ENVIRONMENTAL BENEFITS AND COSTS OF 

ALTERNATIVE PLANS 

This analysis is based on and follows guidance from USACE Institute for Water 

Resources publication, Evaluation of Environmental Investment Procedures 

Manual, Interim:  Cost Effectiveness and Incremental Analyses, May 1995, IWR 

Report #95-R-1.  Costs are based initially on a rough order of magnitude (ROM) 

and include PED and construction costs, interest during construction, as well as 

O&M costs after construction.  The most feasible cost effective plans reflect 

estimates based on ROM quantities.  Benefits are based on the result of the 

certified ecological performance measure analysis and are presented in an 

average annual form.   

As per this guidance, CE/ICA compares the alternative plans’ average annual 

costs against the appropriate average annual habitat unit estimates.  The 

average annual outputs are calculated as the difference between with-plan and 

without-plan conditions over the period of analysis (through year 2050).  The 

following sections present the average annual costs, average annual benefits and 

the results of cost effectiveness and incremental cost analysis for the alternative 

plans. 

BROWARD COUNTY WATER PRESERVE AREA COSTS 

  A1 A4 F1 F4 

Construction $527,300,000  $502,800,000  $371,600,000  $344,700,000  

   C-11 $267,540,000 $240,600,000 $267,540,000 $240,605,000 

   WCA 3A/3B SMA  $104,080,000 $104,100,000 $104,075,000 $104,100,000 

   C-9 $155,680,000 $158,100,000 $0 $0 

      

Total Construction       

      

Real Estate $368,737,000  $361,900,000  $347,950,000  $339,790,000  

   C-11 $203,546,000 $195,386,000 $203,546,000 $195,386,000 

   WCA 3A/3B SMA  $144,400,000 $144,400,000 $144,400,000 $144,400,000 

   C-9 $20,789,000 $22,120,000 $0 $0 

     

Total Initial Cost $896,037,000  $864,700,000  $719,550,000  $684,490,000  

      

Annual OMRR&R $3,050,000  $1,620,000  $3,030,000  $1,540,000  
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The purpose of a CE/ICA is to evaluate and compare the production efficiency of 

a given set of alternatives, thus helping to identify the plan that reasonably 

maximizes ecosystem restoration, which is considered the NER Plan.  Cost 

effectiveness analysis begins with a comparison of the costs and outputs of 

alternative plans to identify the least cost plan for every level of output 

considered.  Alternative plans are compared to identify those that would produce 

greater levels of output at the same cost, or at a lesser cost, as other alternative 

plans.  Alternative plans identified through this comparison are the cost effective 

alternative plans.  Next, through incremental cost analysis, the cost effective 

alternative plans are compared to identify the most economically efficient 

alternative plans, that is, the best buy alternative plans that produce the biggest 

bang for the buck.  Cost effective plans are compared by examining the 

additional (incremental) costs for the additional (incremental) amounts of output 

produced by successively larger cost effective plans.  The plans with the lowest 

incremental costs per unit of output for successively larger levels of output are 

the best buy plans.  The results of these calculations and comparisons of costs 

and outputs between alternative plans provide a basis for addressing the 

decision question “Is it worth it?” i.e., are the additional outputs worth the costs 

incurred to achieve them? 

 

 

 

5.4.1 Average Annual Benefits 

CE/ICA requires a comparison of average annual costs and average annual 

benefits.  The average annual outputs were calculated as the difference between 

with-plan and without-plan conditions over the period of analysis (through year 

2050).  Costs and output used for the CE/ICA are displayed in Table 5-9. The 

period of analysis for benefit amortization is 38 years.  The base year, or the first 

year benefits begin to accrue, is in 2010 (period of analysis at the time of 

evaluation assumed advance construction by the local sponsor).  The average 

annual habitat unit lift is calculated as subtracting the future without project 

habitat units from the future with project habitat units for each year and 

averaging over the life of the project, which in this case is 38 years.  Note that 

the output values shown reflect the differences between without project and with 

project on an average annual basis (i.e., ecological “lift” provided by each of the 

alternatives).  In order to calculate the average annual lift associated with each 

alternative per community, it is important to project the anticipated time it will 

take to realize the benefits.  The annual lift is calculated by measuring the delta 

between the No Action Alternative and each respective alternative for each year 

of the period of analysis.  Since the full benefits are not achieved in the first year 

of construction, it becomes important to project the expected lift for each year 

and average each year over the period of analysis, to account for the temporal 

aspect of the benefits.  
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Each of the performance measures utilized a linear interpolation approach,  

which assumed that the rate of change (the slope of the line) remains constant 

over time.  Natural ecosystems are complex, dynamic systems and the exact 

functional form of the relationships among variables is often unknown.  A linear 

function is the simplest quantitative way to describe the relationship between 

two variables and it identifies general trends among variables (for example, the 

relationship between phosphorus loading and cattail production is a positive 

linear relationship:  an increase in phosphorus loading leads to an increase in 

cattail production).  Therefore, in order to simplify calculations and provide a 

planning-level estimate of ecosystem function, linear functions were used 

throughout the modeling process.  

 

 

 

In addition, when compared to step-functions or logistic functions, which are 

both commonly used in representing ecosystem response, linear functions have 

an equal possibility of overestimating or underestimating the total benefits of 

the project, as shown by the differences between Point A and the step-functions 

and logistic functions (Figure 5-5).  In the long run, with a lengthy planning 

horizon, linear functions are also a good approximation of ecological responses, 

which would have otherwise been defined by different functional forms.  This is 

because the end result is the same and the ecological response is averaged over 

the entire planning horizon to yield average annual habitat unit lift.  Linear 

functions essentially split the difference between over- and under-estimation, 

and are more conservative estimates of ecological response. 
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FIGURE 5-5: COMPARISON OF LINEAR, STEP, AND LOGISTIC FUNCTIONS 
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The following table (TABLE 5-7) includes the average annual lift when taking 

into account the ecological response time.   

TABLE 5-7:  AVERAGE ANNUAL HABITAT UNIT LIFT 

ALT A1 ALT A4 ALT F1 ALT F4 

PM 1.  Cattail Reduction  (TP Loading Reduction) 8,235 8,618 4,150 4,149

PM 2.   Snail Kite Habitat 119,021 129,772 119,021 129,772

PM 3.   ENP Ridge and Slough Benefits 24,920 27,821 24,920 27,821

5.4.2 Average Annual Costs 

For purposes of this report and analysis, NED costs (NED costs, as defined by 

Federal and USACE policy) are expressed in 2010 price levels and are based 

generally on costs estimated to incur over a 38-year period of economic analysis, 

depending on the length of construction.  These costs are included in Table 5-8 

and were used in the cost effectiveness analysis of the alternatives.   

The timing of a plan’s costs is important.  Construction and other initial 

implementation for component costs cannot simply be added to periodically 

recurring costs for project operation, maintenance and monitoring.  Construction 
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costs incurred in a given year of the project cannot simply be added to 

construction costs incurred in other years if meaningful and direct comparisons 

of the costs of the different components are to be made.  A common practice of 

equating sums of money across time with their equivalent at an earlier single 

point in time is the process known as discounting.  Through this mathematical 

process, which involves the use of an interest rate (or discount rate) officially 

prescribed by Federal policy for use in water resource planning analysis 

(currently set at 4.125 percent per year), the cost time stream for the alternative 

plans were mathematically translated into an equivalent time basis value. 

 

 

  

There is some uncertainty as to how any of the plans, if approved and adopted, 

would be implemented.  It is recognized that any of the plans would likely be 

implemented over a considerable length of time.  For purposes of this evaluation, 

construction costs are assumed to incur on an equal monthly basis during the 

implementation of the alternative plans as defined. 

ER 1105-2-100 requires that interest during construction be computed, which 

represents the opportunity cost of capital incurred during the construction 

period.  Interest was computed for PED costs from the middle of the month in 

which the expenditures were incurred until the first of the month following the 

estimated construction completion date.  Interest during construction was 

computed for both real estate and construction costs.  Interest during 

construction was computed for the total real estate cost starting from the month 

prior to construction commencing.  The cost of a project is the investment 

incurred up to the beginning of the period of analysis.  The investment cost at 

that time is the sum of construction and other initial cost such as real estate and 

PED cost plus interest during construction.  Table 5-8 summarizes the total 

investment cost and total annual equivalent costs of each alternative plan for 

this comparison exercise. 
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TABLE 5-8:  PLANNING LEVEL CONSTRUCTION AND INVESTMENT COST OF 

ALTERNATIVE PLANS 
BCWPA INVESTMENT COST 

Alternative A1 Alternative A4 Alternative F1 Alternative F4 

Total 

Construction $527,300,000 $502,800,000 $371,600,000 $344,700,000 

Real Estate $368,737,000 $361,900,000 $347,950,000 $339,790,000 

Total Initial Cost $896,037,000 $864,700,000 $719,550,000 $684,490,000 

IDC 

Construction $26,614,300 $25,377,700 $18,755,700 $17,397,900 

IDC Real Estate $41,970,000 $41,190,000 $39,600,000 $38,670,000 

TOTAL 

INVESTMENT $964,621,300 $931,267,700 $777,905,700 $740,557,900 

O&M $3,050,000 $1,620,000 $3,030,000 $1,540,000 

Amortized Cost

(38 Years) 

 

$49,646,000 $47,930,000 $40,040,000 $38,110,000 

Average Annual 

Cost $52,696,000 $49,550,000 $43,070,000 $39,650,000 

Notes –  Final Costs of The Selected Plan will be revised based on additional engineering and design. 

NER costs do not include Recreation Cost for Plan Formulation. 

Table includes ROM costs which do not coincide with the Selected Alternative MCACES costs 

presented elsewhere in the report. 

The total cost of CERP is not included in these project costs.  The cost of the 

balance of the CERP features, those not included in the BCWPA alternatives, is 

the same for all the BCWPA alternatives.  Including it in this analysis does not 

bring any additional insight or differentiation between alternatives.  For this 

analysis, the difference between the alternatives can be shown through a display 

of the outputs and costs of each BCWPA alternative without the cost of the other 

CERP features. 

5.4.3 Cost Effectiveness Analysis 

Cost effectiveness analysis begins with a comparison of the annual costs and 

annual outputs of alternatives to identify the least cost plan for every level of 

output considered.  Alternative plans are compared to identify those that would 

produce greater levels of output at equal or lower costs than other alternative 

plans.  The three criteria for cost effectiveness screening: 

1. the same output level could be produced by another plan at less cost;

2. a larger output level could be produced at the same cost; or

3. a larger output level could be produced at less cost.

Sometimes it is difficult to summarize the results of CE/ICA when the analyses 

are performed separately on habitat units for distinct species or communities. 
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This phenomenon often occurs simply because the project benefits relating to 

differing ecological attributes have differing types, scales or significance.  This is 

the case for BCWPA, in which certain features or alternatives provide greater 

benefits to different communities of the WCA and the Greater Everglades.  It 

was determined that the main functions of reducing seepage and reducing 

nutrient loading were of equal importance to ecological attributes, while the 

spatial impacts of the performance measure functions were substantially 

different.  It was also believed that a combined habitat unit score, calculated by 

summing all three performance measure outputs, while not appropriately 

representing the significance of each community, would provide a valuable 

cumulative impact analysis for determining the plan which best meets the needs 

of the watershed.  However, without a normalized comparison, the benefits to 

one community may significantly overshadow another when subjected to a 

comparative economic analysis.  Therefore, a sensitivity analysis incorporating 

normalized results has been conducted to provide support for identifying the 

NER Plan. This sensitivity analysis is displayed following the CE/ICA analysis 

on combined results.   

 

 

 

 

 

 

5.4.3.1 Cost Effectiveness Analysis – Combined Habitat Units 

CE/ICA was conducted for all four BCWPA alternative plans.  The analyses 

compared the alternative plan’s average annual costs against its corresponding 

average annual habitat unit estimates.  The average annual outputs were 

calculated as the mean difference between with-plan and without-plan 

conditions over the period of analysis (through year 2050).  A summary of the 

average annual lift calculations and average annual costs used in the CE/ICA 

analysis are provided in Appendix G for this comparison exercise. 

TABLE 5-9:  COSTS AND OUTPUTS USED IN CE/ICA 

Alternative 

Annual 

Cost 

Combined 

Habitat Units 

A1 $52,696,000 152,176 

A4 $49,550,000 166,211 

F1
 

$43,070,000 148,091 

F4
 

$39,650,000 161,742 

Table includes ROM costs which do not coincide with the Selected Alternative MCACES costs presented 

elsewhere in the report. 

TABLE 5-10 and Figure 5-6 show that Alternative F4 and Alternative A4 are 

the only alternatives that are cost effective in the production of combined 

habitat.  Alternative F4 has the lowest annual cost per unit of output.  

Alternative A4 has approximately three percent more combined habitat units 
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than Alternative F4, while costing approximately twenty five percent more.  As 

can be noted from earlier discussion, the increase in habitat units when 

comparing the A-series and F-series alternatives is solely due the greater 

capacity of the A-series to capture excess storm water runoff and thereby reduce 

cattail spread by a greater extent.  Even though the total aggregated benefits 

only increase by three percent from the F-Series to the A-Series, when 

considered independently, the cattail performance measure benefits increase by 

more than 50 percent, hence the requirement for additional analysis using 

normalized averages.   

TABLE 5-10:  COMBINED HABITAT UNITS COST EFFECTIVENESS ANALYSIS 

Alternative 
Annual

Cost 

 Combined 

Habitat Units 

Cost Per 

Habitat 

Unit 

Cost Effective 

No Action Plan $0 0 

A1 $52,696,000 152,176 $346 No 

A4 $49,550,000 166,211 $298 Yes/Best Buy 

F1 $43,070,000 148,091 $291 No 

F4 $39,650,000 161,742 $245 Yes/Best Buy 

Table includes ROM costs which do not coincide with the Selected Alternative MCACES costs presented 

elsewhere in the report.  

FIGURE 5-6:  COST EFFECTIVENESS OF COMBINED HABITAT UNITS 
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5.4.3.2 Incremental Cost Analysis – Combined Habitat Units 

 

 

 

  

The plan with the lowest incremental costs per unit of output of all plans is the 

first best buy plan.  After the first best buy plan is identified, all larger cost 

effective plans are compared to the first best buy plan in terms of increases in 

(increments of) cost and increases in (increments of) output.  The alternative 

plan with the lowest incremental cost per unit of output (for all cost effective 

plans larger than the first best buy plan) is the second best buy plan. 

TABLE 5-11 and Figure 5-7 present the results of the incremental cost analysis 

for BCWPA for combined habitat units.  There are two plans that are identified 

as best buy plans; Alternative F4 and Alternative A4.  As shown in Figure 5-7 

there is a large increase in incremental costs.  In light of this cost jump, and in 

order to fully understand whether Alternative A4 warrants consideration for 

recommendation, it is important to examine what is actually being gained from 

the marginal lift, and how the alternatives compare when the output of the 

performance measures is normalized.  

TABLE 5-11:  INCREMENTAL COST ANALYSIS: COST EFFECTIVE AND 

BEST BUY PLANS FOR COMBINED HABITAT UNITS 

  
Average 

Annual Cost 
Output 

Avera

ge 

Cost 

Per 

Unit of 

Outpu

t 

Incrementa

l Average 

Annual 

Cost  

Increment

al Output 

Increment

al Cost 

Per unit 

of Output 

Combined Habitat Units 

Witho

ut 

Plan 

$0  0 N/A N/A N/A N/A 

A4 $49,550,000 166,211 $298 $9,900,000 4,469 $2,215 

F4 $39,650,000 161,742 $245 $39,650,000 161,742 $245 
Table includes ROM costs which do not coincide with the Selected Alternative MCACES costs presented 

elsewhere in the report. 
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FIGURE 5-7:  INCREMENTAL ANALYSIS OF COMBINED HABITAT UNITS  

 

 

 

5.4.4 Sensitivity Analysis – Normalized Cost Effectiveness/Incremental Cost 

Analysis 

As can be noted from the preceding table and figure resulting from the combined 

performance measure analysis, there are two best buy alternatives.  The decision 

to identify the NER plan from among these plans centers around the question “Is 

it worth it?”  In order to estimate total benefits for each of the various 

alternatives, it was desirable to perform CE/ICA on a metric that combines all 

the objective performance measures.  However, simply adding habitat units can 

prove problematic in determining how well each of the objectives are being met, 

because the habitat units for the performance measures are at vastly different 

scales (i.e., there is approximately an order of magnitude difference just in the 

geographic areas occupied by each resource) and represent very different metrics 

(i.e., the habitat units for the different resource categories represent quantity 

and quality of very different ecosystem resources).   

In order to reflect the individual importance and relative value in achieving 

project objectives, it was beneficial to normalize the results of the performance 

measures.  There are many different techniques for normalizing results:  percent 

of target, percent of max, percent of total, unit vector analysis, and other 

statistical approaches.  The percent of max is typically the approach that is 

utilized, and was incorporated into the BCWPA analysis, in lieu of the spatial 
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ratio approach.  The habitat units resulting from the performance measure 

calculations were divided by a common variable to cancel the scale effect on the 

data and allow the underlying characteristics of the data sets to be compared 

 

 

 

 

 

BCWPA Project needs to perform two equally important goals:  (1) reduce 

seepage loss from WCA 3A and WCA 3B and (2) capture and store excess surface 

water runoff from the Western C-11 Basin that is currently discharged 

untreated into the WCA 3, thus reducing nutrient loading to the natural system.  

The function of reducing seepage loss is mainly attributed to the WCA 3A/3B 

SMA and principally influences the benefits captured in Performance Measures 

2 and 3 (snail kite and ridge and slough).  The function of capturing surface 

water runoff is the predominant factor in predicting the output of Performance 

Measure 1 (cattail expansion rate reduction).   

Cattail habitat unit calculations were performed for an acutely specific area 

within WCA3.  This area is projected to become a monoculture of cattails in the 

future without project condition, and would be dominated by only one type of 

habitat.  Areas of potential effect are clearly noted spreading from major canals 

and water conveyance structures and dispersal areas, and are expected to be 

directly overwhelmed by cattail.  As such, the acreage utilized in the HSI is 

relatively well-defined compared to the whole of WCA3.  The cattail habitat unit 

calculations were applied to an area that is approximately 25,000 acres.   

The snail kite performance measure was applied across the area of WCA3 that 

was not included in Performance Measure 1 (557,000 acres); and the ridge and 

slough performance measures was applied across a large landscape of the 

greater everglades (193,000 acres).  Compared to the monoculture of cattail in 

Performance Measure 1, these areas are composed of heterogeneous plant 

communities and landscape types, thus it is nearly impossible to separate 

specific areas to characterize precise snail kite or ridge and slough benefits.  

Hydrologic targets served as the metric for establishing benefits throughout the 

entire influence zone, but in some places the direct ecological impact of 

Performance Measure 2 or 3 may be as small as ten percent, while in other areas 

it may be as much as 80 percent.  Since the acreage for the entire area was 

included in the HSI for the benefit calculations, it is not appropriate to directly 

compare the habitat units for cattails versus snail kite and ridge and slough on 

an even basis.   

As can be seen in the above performance measure descriptions and the following 

figure (Figure 5-8), there is a large difference between the geographic areas 

where performance measures are addressed, yet the importance of each 

performance measure to the project objectives is considered equal.   
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FIGURE 5-8:  BROWARD COUNTY WATER PRESERVE AREAS 

PERFORMANCE MEASURE DISTRIBUTION MAP 

The normalization method used was “percent of maximum”, in which the 

maximum  output achieved for each alternative performance measure was 

assigned a “1”, and the output values for other alternatives for that same 

performance measure were scaled as a percentage of that maximum (between 0 

and 1).  The three performance measures were then averaged to produce a 

combined normalized index.  An index value of 1 would thus be assigned to an 

alternative that provides the maximum output value for all habitat unit 

categories.  For example, a value of 0.5 would equate to the output value for an 

alternative that only provides 50 percent of the maximum output provided by 

the “largest” alternative (a hypothetical largest alternative in terms of delivering 

the maximum output of every habitat type).  While other normalization 

techniques exist (e.g., percent of range, percent of total, unit vector), the percent 

of maximum is the most widely used technique and is usually the default 

method.  Thus, a combined, normalized metric was calculated to perform CE/ICA 

for all outputs provided by alternatives. 
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The formula used to calculate the combined normalized index is expressed as: 
 

 

 

 

 

 

Combined Index Alti = (Alti (PM1Alti/PM1max) + Alti(PM2Alti/PM2max) + 

Alti(PM3Alti/PM3max))/3 

 

Where: 

Alti = Alternative i through n 

PMimax = maximum HU’s produced by any single Alternative i through n for 

respective performance measure 

TABLE 5-12:  NORMALIZED SNAIL KITE AND RIDGE 

AND SLOUGH HABITAT UNITS 

 
ALT A1 ALT A4 ALT F1 ALT F4 

PM 1.  Cattail Reduction HU 8,235 8,618 4,150 4,149 

Normalized PM 1. HU 0.96 1.00 0.48 0.48 

PM 2.   Snail Kite HU 119,021 129,772 119,021 129,772 

Normalized PM 2. HU 0.92 1.00 0.92 1.00 

PM 3.   ENP Ridge and Slough HU 24,920 27,821 24,920 27,821 

Normalized PM 3. HU 0.90 1.00 0.90 1.00 

Combined Normalized Index 0.92 1.00 0.76 0.83 

      Note: Numbers may not add up exactly due to rounding. 

TABLE 5-13:  COSTS AND OUTPUTS USED IN NORMALIZED CE/ICA 

Alternative 

Annual

Cost 

 Normalized 

Output
 

A1 $52,696,000 0.92 

A4 $49,550,000 1.00 

F1
 

$43,070,000 0.76 

F4
 

$39,650,000 0.83 

Table includes ROM costs which do not coincide with the Selected Alternative MCACES costs presented 

elsewhere in the report. 

5.4.5 Cost Effectiveness Analysis – Normalized Combined Outputs 

TABLE 5-14 and Figure 5-9 show that similarly to the combined analysis, 

Alternatives F4 and Alternative A4 are cost effective when examining the total 

normalized habitat unit production.  However, when normalization of 

performance measures is taken into account, the output increases 20 percent (as 

opposed to 3 percent without normalization) while the average annual cost 

increases 25 percent.   
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TABLE 5-14:  COMBINED HABITAT UNITS RESULTS OF COST 

EFFECTIVENESS ANALYSIS 

Name 
Annual 

Cost 

Normalized 

Habitat 

Units 

Cost Per Habitat Unit 
Cost 

Effective 

No Action Plan 0 0 

A1 $52,696,000 0.92 $57,575,000 No 

A4 $49,550,000 1.00 $49,550,000 Yes 

F1 $43,070,000 0.76 $56,671,052 No 

F4 $39,650,000 0.83 $47,771,084 Yes 
   Table includes ROM costs which do not coincide with the Selected Alternative MCACES costs presented 

elsewhere in the report. 

FIGURE 5-9:  COST EFFECTIVENESS/INCREMENTAL COST ANALYSIS OF 

NORMALIZED HABITAT UNITS 

5.4.6 Incremental Cost Analysis – Normalized Habitat Units 

TABLE 5-15 and Figure 5-7 present the results of the incremental cost analysis 

for BCWPA Project for the normalized habitat units.  Similarly to the combined 

(non-normalized) analysis, there were two alternatives identified as best buy 

plans, Alternative F4 and A4, but as noted in the normalized cost effectiveness 

analysis, there is a much lower marginal increase in cost per unit of output.   
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TABLE 5-15:  INCREMENTAL COST ANALYSIS FOR NORMALIZED HABITAT 

UNITS 

Average

Annual 

Cost 

 

Output 

Average 

Cost Per

Unit of 

Output 

 

Incremental 

Average 

Annual 

Cost 

Incremental

Output 

 

Incremental

Cost Per 

unit of 

Output 

 

Combined Habitat Units 

Without Plan $0 0 N/A N/A N/A N/A 

A4 $49,550,000 1.00 $49,550,000 $9,900,000 0.17 $58,235,294 

F4 $39,650,000 0.83 $47,771,084 $39,650,000 0.83 $47,771,084 

Table includes ROM costs which do not coincide with the Selected Alternative MCACES costs presented 

elsewhere in the report. 

FIGURE 5-10:  INCREMENTAL ANALYSIS OF NORMALIZED HABITAT UNITS 

5.4.7 Summary of Cost Effectiveness/Incremental Cost Analysis 

As can be seen in the following summary table, Alternative A4 is a cost effective 

and best buy plan when examining the results of both the combined and 

normalized analyses.  Alternative F4 was identified as a best buy plan only 

when spatial distribution normalization was not considered.   



Alternative 

A1 

Alternative 

A4 

Normalized 

Habitat 

Units 

 

Alternative 

F1 

Alternative 

F4 

Combined 

Habitat 

Units 

Cost 

Effective/Best 

Buy 

Cost 

Effective/ 

Best Buy 
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TABLE 5-16:  RESULTS OF COST EFFECTIVENESS/INCREMENTAL COST 

ANALYSIS 

Assumptions regarding variables impact the conclusions drawn from an 

analysis.  As such, there is a degree of uncertainty surrounding variables and 

the potential for inconsistent results.  A sensitivity analysis provides a 

reasonable way of addressing uncertainties.  In regards to BCWPA Project 

benefit calculations, a normalized and non-normalized combined method of 

examining production efficiencies of alternatives was conducted and the results 

of both methods support Alternative A4 as a best buy plan.   

While addressing the marginal lift each component provides by itself, the 

component interdependence can be demonstrated.  As previously noted, the 

WCA 3A/3B SMA is the primary feature that leads to hydrologic improvement, 

thereby meeting ecological targets, for Performance Measures 2 and 3.  The 

WCA 3A/3B SMA alone would negatively impact the WCA by causing increased 

ponding, and since the impoundments cannot function without WCA 3A/3B SMA 

acting to offset the impoundments reduction in water deliveries to WCA, it 

proves useful to compare the two impoundments direct impact on cattail 

reduction holding the WCA 3A/3B SMA constant.  The C-9 Impoundment cannot 

operate without the C-11 Impoundment, so the logical first increment to 

examine is the C-11 Impoundment.  The C-11 Impoundment costs approximately 

$530,000,000 and provides approximately 4,000 acres of cattail reduction.  

Including the C-9 Impoundment increases the costs by approximately 35 percent 

provides more than 100 percent increase in cattail benefits (approximately 8,500 

acres of cattail reduction).     

5.5 RELATIONSHIP OF ALTERNATIVE PLANS TO PROJECT 

IMPLEMENATION REPORT GOALS AND OBJECTIVES 

The project goals and objectives are outlined in TABLE 5-17 below and linked to 

the CERP goals and objectives. 

Cost 

Effective/Best 

Buy 

Cost 

Effective 
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TABLE 5-17:  PROJECT GOALS AND OBJECTIVES 

CERP Goals and Objectives Project Goals and Objectives 

Enhance Ecological Values 

 Increase the total spatial extent 

of natural areas 

 Increase spatial extent of wetland function 

 Improve WCA 3 hydropatterns 

 Reduce loading of excess nutrients into WCA 3 

 Retain water for the natural system 

 Control and maintain non-native and native 

invasive species 

 Improve habitat and functional 

quality 

 Restore habitat function and species diversity in 

WCA 3 

 Increase the spatial extent of wetland function 

 Improve WCA 3 hydropatterns in 

 Reduce loading of excess nutrients into WCA 3 

 Reduce seepage from WCA 3 

 Retain water for the natural system 

 Control and maintain non-native and native 

invasive species 

 Improve native plant and animal 

species abundance and diversity 

 Reduce loading of excess nutrients into WCA 3 

 Retain water for the natural system 

 Control and maintain non-native and native 

invasive species 

Enhance Economic Values and Social Well-Being 

 Increase availability of fresh 

water (agricultural/M&I) 

 Reduce seepage from WCA 3 

 Retain water for the natural system 

 Reduce flood damages 

(agricultural/urban) 
 Reduce seepage from WCA 3 

 Provide recreational and 

navigation opportunities 

 Maximize recreation and navigation 

opportunities of the selected plan while 

maintaining project benefits  

 Protect cultural and 

archeological resources and 

values 

 Minimize impacts to cultural and 

archaeological resources and values  

 

 

The No Action” Alternative would not meet project objectives.  Wetland function 

would likely continue to decrease due to the continued negative impacts of 

human development on the system.  Damaging hydropatterns would continue 

causing extremes in timing and distribution of water in the system.  Excess 

nutrients would likely continue to increase as the population in the adjacent 

urban areas increase and as urban development replaces the few remaining open 

spaces.  Water from the natural system would continue to seep out causing 

further negative impacts. 
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Alternatives A1, A4, F1, and F4 each meet the project goals and objectives.  The 

difference lies in the degree to which those objectives are met.  All four 

alternatives increase the spatial extent of wetland function in the WCAs, as well 

as increase the overall extent of wetland coverage.  This is accomplished by 

moderating the extremes in WCAs’ water levels.  The A-series Alternatives 

accomplish this best because of the inclusion of the C-9 Impoundment in the 

plan.  This allows for more storage of excess water that would normally be 

shunted directly into the WCAs causing extreme ponding in the wet season.   

 

 

 

 

 

 

 

 

 

All four alternatives improve WCA 3 hydropatterns; however, the A-series 

Alternatives accomplish this best because of the flexibility of the system with the 

inclusion of the C-9 Impoundment in the plan.  Alternative A4 is better able to 

reach the targets as identified in the performance measures. 

All four alternatives reduce the loading of excess nutrients into WCAs by storing 

excess water in the impoundments allowing the nutrients to be taken up by 

various processes in the system.  The A-series Alternatives accomplish this best 

due to the inclusion of the C-9 Impoundment in the plan.  Additional storage 

means there is a reduction in storm water discharges into the WCA’s.   

All four alternatives retain the maximum amount of water feasible via the WCA 

3A/3B SMA. 

All four alternatives help to restore the habitat function and species diversity of 

the WCAs due to the ability of each plan to moderate extremes in water levels 

and the ability to retain water in the natural system.  The A-series provide a 

greater reduction in cattail expansion, due to the inclusion of the C-9 

Impoundment, which increases species diversity in the WCAs.   

5.6 PLANNING PRINCIPLES AND GUIDELINES EVALUATION CRITERIA 

The final array of alternatives was also evaluated using planning P&G 

evaluation criteria.  These are: 

 Acceptability, 

 Completeness, 

 Efficiency, and 

 Effectiveness. 

Acceptability is the workability and viability of the alternative plan with respect 

to acceptance by state and local entities and the public and compatibility with 

existing laws, regulations, and public policies. 
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Completeness is the extent to which a given alternative plan provides and 

accounts for all necessary investments or other actions to ensure the realization 

of the planned effects.  

 

 

 

 

 

 

 

 

Efficiency is the extent to which an alternative plan is the most cost-effective 

means of alleviating the specified problems and realizing the specified 

opportunities, consistent with protecting the nation’s environment. 

Effectiveness is the extent to which an alternative plan alleviates the specified 

problems and achieves the specified opportunities. 

In the following table (Table 5-18), each plan from the final array of 

alternatives, except the No Action Alternative, was rated on a scale of 0 to 2 on 

the plan’s ability to meet the specified criteria (0 = does not meet; 1 = partially 

meets; 2 = fully meets). 

TABLE 5-18:  PRINCIPLE AND GUIDELINE EVALUATION CRITERIA 

 A1 A4 F1 F4 

Acceptability 2 2 0 0 

Completeness 2 2 1 1 

Efficiency 0 2 0 1 

Effectiveness 2 2 1 1 

Alternative A4 is the only alternative that fully meets the P&G evaluation 

criteria.  The No Action Alternative does not meet any of the P&G criteria. 

5.7 ALTERNATIVE PLAN CONTRIBUTION TOWARDS ACHIEVEMENT 

OF INTERIM GOALS AND INTERIM TARGETS 

Section 601(h)(3)(C)(III) of WRDA 2000 (Public Law [P.L.] 106-541) required the 

CERP Programmatic Regulations to include the establishment of interim goals.  

The purpose of the interim goals is to provide a means by which the restoration 

success of the plan may be evaluated at specific intervals of time by agency 

managers, the state and Congress through the overall planning and 

implementation process.  Section 385.38 of the CERP Programmatic Regulations 

(33 CFR Part 385) further describes the intent and the underlying principles for 

establishing interim goals and a process for developing them.  Section 385.39 of 

the CERP Programmatic Regulations contains the requirement to develop 

interim targets to measure progress toward meeting the other water-related 

needs of the south Florida region, and describes the intent, underlying 

principles, and the process for establishing the interim targets.   

Consistent with the processes for developing interim goals and targets required 

in the CERP Programmatic Regulations, RECOVER issued a final report 

containing recommendations for interim goals and targets on February 17, 2005.  
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The RECOVER report was then utilized to develop the Draft Interim Goals and 

Interim Targets Agreements.  For the purposes of this PIR, the PDT utilized the 

RECOVER report to evaluate the progress towards the interim goals and 

interim targets. 

 

 

 

 

 

 
 

 

 

 

 

Interim goals and corresponding indicators for evaluating progress toward the 

restoration of the south Florida ecosystem are recommended for the Northern 

Estuaries, Lake Okeechobee, Everglades, and the Southern Estuaries regions.  

Interim targets and corresponding indicators for water supply and flood 

protection functions throughout south Florida are also recommended.   

Since the BCWPA Project is not expected to significantly affect hydrologic 

conditions in the Northern Estuaries, Lake Okeechobee, and Southern Estuaries 

regions, alternative plan effects on the interim goals for the Everglades region 

only, as described in the February 17, 2005 report, were evaluated.   

Table 5-19 is the list of indicators to be evaluated to assess progress toward 

interim ecosystem restoration goals in the Everglades region.  Similarly, interim 

target indicators have been established for various water supply, resource 

protection, and flood protection functions throughout south Florida.   

Table 5-20 lists the indicators to be evaluated to assess progress toward other 

water-related needs targets.  Only those indicators that are applicable to the 

project were evaluated for the alternative plans. 

TABLE 5-19:  EVERGLADES INTERIM GOAL INDICATORS 

No. Indicator 

3.1 Water volume 

3.2 Sheet flow in natural areas 

3.3 Hydropattern 

3.4 System-wide spatial extent of habitat 

3.5 Everglades wetlands total phosphorus 

3.6 Periphyton mat cover, structure, and composition 

3.7 Ridge and slough pattern 

3.8 Everglades tree islands 

3.9 Aquatic fauna regional populations in Greater Everglades wetlands 

3.10 American alligator 

3.11 System-wide wading bird nesting patterns 

3.12 Snail kite 
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TABLE 5-20:  INTERIM TARGET INDICATORS 

No. Indicator 

1.1 Water volume 

1.2 Water supply to LEC Service Area 

1.3 Water supply to Lake Okeechobee Service Area (LOSA) 

1.4 Ability to protect Biscayne aquifer from saltwater intrusion 

1.5 Ability to protect Southern Biscayne aquifer from saltwater intrusion 

Flood 

Control 

Root zone groundwater levels in South Dade 

The final array of alternatives consists of four alternative plans (F1, F4, A1 and 

A4) plus the “No-Action” Alternative.  Each plan, including the “No-Action” 

Alternative, was evaluated in terms of contributions toward interim goals and 

interim targets established for the CERP program.  In general, of the four plans 

considered in the final array, Alternative A1 provides the greatest contribution 

toward the interim goals for the Everglades and the interim targets for water 

supply and flood protection.  Alternative A1 has the greatest storage volume and 

the greatest operational flexibility, but Alternative A4 contains virtually the 

same storage and functions to alter hydrologic conditions in the project area 

especially relating to hydropattern improvement, the ridge and slough 

landscape, and snail kites.   

With respect to the interim targets for water supply and flood protection, all of 

the alternatives in the final array can be characterized similarly, except the A-

series alternatives have the greatest storage volume, and therefore the greatest 

capability to supply water and protect the Biscayne aquifer in the vicinity of 

project features.  

The “No Action” Alternative provides no contribution toward the interim goals 

for the Everglades or the interim targets compared to current conditions, and 

generally will result in a decline in performance for the indicators established for 

water supply and flood damage reduction.  Table 5-21 summarizes each plan’s 

contributions toward the interim goal and interim target indicators.   
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TABLE 5-21:  SUMMARY OF FINAL ARRAY OF ALTERNATIVES PLANS’ 

CONTRIBUTIONS TOWARD INTERIM GOALS AND INTERIM TARGET 

INDICATORS 
 Alternative Plans 

No Action Alt A1 Alt A4 Alt F1 Alt F4 

Everglades Interim Goal Indicators 

3.1 Water 

Volume 

No increase 13,756 acre 

feet storage 

13,326 acre feet 

storage 
6,932 acre 

feet storage 

6,370 acre feet 

storage 

3.2 Sheet 

Flow 

No change No change No change No change No change 

3.3 

Hydropattern 

No change Moderate 

improvements 

to hydropattern 

in WCAs 

3A/3B 

Moderate 

improvements 

to hydropattern 

in WCAs 

3A/3B 

Minor 

improvement

s to 

hydropattern 

in WCAs 

3A/3B 

Minor 

improvements 

to 

hydropattern 

in WCAs 

3A/3B 

3.4 Spatial 

Extent of 

Habitat 

No change 4,312 acre 

increase in 

spatial extent 

4,312 acre 

increase in 

spatial extent 

4,312 acre 

increase in 

spatial extent 

4,312 acre 

increase in 

spatial extent 
3.5 TP Continued 

phosphorus 

load to 

WCA 3A 

via S-9 

Greatest 

decrease in P 

discharge at  

S-9 

Greatest 

decrease in P 

discharge at  

S-9 

Decrease in

phosphorus 

discharge at  

S-9 

 Decrease in 

phosphorus 

discharge at  

S-9 

3.6 

Periphyton 

Continued 

decline in 

desirable 

species 

composition 

Greatest 

improvement 

in species 

composition 

associated with 

hydropattern 

and P 

discharge 

improvements 

Greatest 

improvement in 

species 

composition 

associated with 

hydropattern 

and P discharge 

improvements 

Improvement 

in species 

composition 

associated 

with 

hydropattern 

and P 

discharge 

improvement

s 

Improvement 

in species 

composition 

associated 

with 

hydropattern 

and P 

discharge 

improvements 
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Alternative Plans 

No Action Alt A1 Alt A4 Alt F1 Alt F4 

 

3.7 Ridge and 

Slough 

Pattern 

No change Greatest 

improvement 

on direction-

of-flow aspects 

of ridge and 

slough/ 

Sawgrass 

associated with 

reduction of 

pumped 

discharges at 

S-9.   

Greatest 

improvement 

on direction-of-

flow aspects of 

ridge and 

slough/ 

Sawgrass 

associated with 

reduction of 

pumped 

discharges at S-

9.   

Moderate 

improvement 

on direction-

of-flow 

aspects of 

ridge and 

slough/ 

Sawgrass 

associated 

with 

reduction of 

pumped 

discharges at 

S-9.   

Some minor 

improvements 

on direction-

of-flow 

aspects of 

ridge and 

slough/ 

Sawgrass 

associated 

with reduction 

of pumped 

discharges at 

S-9.   

3.8 Tree 

Islands 

No change Greatest 

improvement 

in conditions 

necessary to 

promote tree 

island survival 

in WCA 3 

Greatest 

improvement in 

conditions 

necessary to 

promote tree 

island survival 

in WCA 3 

Improvement 

in conditions 

necessary to 

promote tree 

island 

survival in 

WCA 3 

Improvement 

in conditions 

necessary to 

promote tree 

island survival 

in WCA 3 

3.9 Aquatic 

Fauna 

Populations 

No change Greatest 

improvement 

in aquatic 

fauna forage 

and nesting 

habitat in 

WCA 3 

associated with 

hydropattern 

improvements 

Greatest 

improvement in 

aquatic fauna 

forage and 

nesting habitat 

in WCA 3 

associated with 

hydropattern 

improvements 

Improvement 

in aquatic 

fauna forage 

and nesting 

habitat in 

WCA 3 

associated 

with 

hydropattern 

improvement

s 

Improvement 

in aquatic 

fauna forage 

and nesting 

habitat in 

WCA 3 

associated 

with 

hydropattern 

improvements 

3.10 

American 

Alligator 

No change Improvement 

in alligator 

forage and 

nesting habitat 

associated with 

hydropattern 

improvement 

Improvement in 

alligator forage 

and nesting 

habitat 

associated with 

hydropattern 

improvement 

Improvement 

in alligator 

forage and 

nesting 

habitat 

associated 

with 

hydropattern 

improvement 

Improvement 

in alligator 

forage and 

nesting habitat 

associated 

with 

hydropattern 

improvement 
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 Alternative Plans 

No Action Alt A1 Alt A4 Alt F1 Alt F4 

3.11 Wading 

Bird Nesting 

Patterns 

No change Significant 

improvement 

in wading bird 

nesting 

expected 

associated with 

hydropattern 

improvement 

Significant 

improvement in 

wading bird 

nesting 

expected 

associated with 

hydropattern 

improvement 

Significant 

improvement 

in wading 

bird nesting 

expected 

associated 

with 

hydropattern 

improvement 

Significant 

improvement 

in wading bird 

nesting 

expected 

associated 

with 

hydropattern 

improvement 
3.12 Snail 

Kite 

No increase 

in habitat 

quality 

Significant 

improvements 

expected in 

snail kite 

habitat 

Significant 

improvement 

expected in 

snail kite 

habitat 

Significant 

improvement

s expected in 

snail kite 

habitat 

Significant 

improvements 

expected in 

snail kite 

habitat 
 

1.1 Water 

Volume 

No increase 13,756 acre 

feet storage 

13,326 acre feet 

storage 
6,932 acre 

feet storage 

6,370 acre 

feet storage 

1.2 LEC 

Water Supply 

No increase 

in supply; 

increase in 

demand 

Greatest 

increase in the 

volume of 

water available 

to maintain 

canal stages 

for aquifer 

recharge due to 

additional 

storage volume 

Greatest 

increase in 

volume of water 

available to 

maintain canal 

stages for 

aquifer recharge 

due to 

additional 

storage volume 

Increase in 

the volume of 

water 

available to 

maintain 

canal stages 

for aquifer 

recharge due 

to additional 

storage 

volume 

Increase in 

volume of 

water 

available to 

maintain canal 

stages for 

aquifer 

recharge due 

to additional 

storage 

volume 

1.3 LOSA 

Water Supply 

No change 

(outside of 

study area; 

hydrologic 

effects on 

LOSA 

minimal) 

No effect; 

project does 

not cause 

significantly 

more water to 

be stored in 

Lake 

Okeechobee or 

made available 

in LOSA 

No effect; 

project does not 

cause 

significantly 

more water to 

be stored in 

Lake 

Okeechobee or 

made available 

in LOSA 

No effect; 

project does 

not cause 

significantly 

more water to 

be stored in 

Lake 

Okeechobee 

or made 

available in 

LOSA 

No effect; 

project does 

not cause 

significantly 

more water to 

be stored in 

Lake 

Okeechobee 

or made 

available in 

LOSA 
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 Alternative Plans 

No Action Alt A1 Alt A4 Alt F1 Alt F4 

1.4 Biscayne 

Aquifer 

Protection 

Decrease in 

amount of 

local basin 

water 

utilized for 

aquifer 

protection 

Greatest 

increase in 

volume of 

water available 

to maintain 

canal stages 

for aquifer 

protection and 

increase in 

head 

differential via 

WCA 3A/3B 

SMA 

Greatest 

increase in 

volume of water 

available to 

maintain canal 

stages for 

aquifer 

protection and 

increase in head 

differential via 

WCA 3A/3B 

SMA 

Increase in 

volume of 

water 

available to 

maintain 

canal stages 

for aquifer 

protection 

and increase 

in head 

differential 

via WCA 

3A/3B SMA 

Increase in 

volume of 

water 

available to 

maintain canal 

stages for 

aquifer 

protection and 

increase in 

head 

differential 

via WCA 

3A/3B SMA 

1.5 Southern 

Biscayne 

Aquifer 

Protection 

No change 

(outside of 

study area; 

no 

hydrologic 

influence) 

Minor 

beneficial 

effects on 

Biscayne 

aquifer in 

Miami-Dade 

County due to 

increased 

seepage 

control and 

storage at S-9 

Minor 

beneficial 

effects on 

Biscayne 

aquifer in 

Miami-Dade 

County due to 

increased 

seepage control 

and storage at 

S-9 

Minor 

beneficial 

effects on 

Biscayne 

aquifer in 

Miami-Dade 

County due to 

increased 

seepage 

control and 

storage at S-9 

Minor 

beneficial 

effects on 

Biscayne 

aquifer in 

Miami-Dade 

County due to 

increased 

seepage 

control and 

storage at S-9 

Flood Control 

South Dade 

Ground 

Water Levels 

No change 

(outside of 

study area; 

no 

hydrologic 

influence) 

No effects on 

groundwater 

levels in south 

Miami-Dade 

County 

No effects on 

groundwater 

levels in south 

Miami-Dade 

County 

No effects on 

groundwater 

levels in 

south Miami-

Dade County 

No effects on 

groundwater 

levels in south 

Miami-Dade 

County 

 

 

5.7.1 Significance of Ecosystem Outputs 

Ecosystem outputs are evaluated as to their significance.  Significance is defined 

in three ways: institutional recognition, public recognition, and technical 

recognition.  Significance based on institutional recognition means that the 

importance of an environmental resource is acknowledged in the laws, adopted 

plans, and other policy statements of public agencies, tribes, or private groups.  

Public recognition means that some segment of the general public recognizes the 

importance of an environmental resource, as evidenced by people engaged in 

activities that reflect an interest or concern for that particular resource.  

Technical recognition means that the resource qualifies as significant on the 

basis of its technical merits, which are based on scientific knowledge or 

judgment of critical resource characteristics.   
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This project meets the institutional and public significance criteria as is 

evidenced by the years of public outcry to restore the Everglades, Congress acted 

upon the call to restore the Everglades by authorizing the Restudy, and the 

many Federal and state laws enacted to restore the Everglades.  Specifically, the 

components of this project have been authorized in WRDA 2000.  In addition, 

local governments have expressed keen interest in this project for many reasons, 

including the recreational opportunities on the project site. 

 

 

 

 

 

 

The technical significance of this project is evidenced in several ways.  The 

Everglades has lost approximately half of its historic extent in the last 100 

years.  This has had a tremendous negative impact on the species that remain.  

Species that require extremely large, unbroken expanses of habitat have become 

critically endangered (e.g. the Florida panther).  Hydrologic regimes have been 

impacted such that invasive species have flourished and threaten to eradicate 

native species.  Urban development has encroached to such a degree that 

without active intervention, the trend to loss of habitat and species will likely 

continue until no recovery is possible.  Some species, such as the snail kite, are 

very specialized in their habitat requirements and are particularly sensitive to 

any loss of habitat. 

5.8 SUMMARY OF OUTPUTS FOR THE FOUR ACCOUNTS 

While the CE/ICA of the various alternatives in obtaining habitat outputs is the 

primary evaluation technique in the selection of the NER plan.  EC 1105-2-409 

states that in regards to plan selection:  “Any alternative plan may be selected 

and recommended for implementation if it has, on balance, net beneficial effects 

after considering all plan effects, beneficial and adverse, in the four Principles 

and Guidelines evaluation accounts:  National Economic Development (NED), 

Environmental Quality (EQ), Regional Economic Development (RED), and Other 

Social Effects (OSE).” 

This section provides a full discussion and display of the beneficial and adverse 

effects of each plan, and a comparison of costs and effects among plans as well as 

cumulative effects. 

5.8.1 National Economic Development  

NED benefits are defined as increases in the economic value of the goods and 

services that result directly from a project.  These are benefits that occur as a 

direct result of the project and are national in perspective.  Benefit categories 

considered by the BCWPA analysis include recreation, water supply and flood 

control.  While these three categories represent important national 

considerations this project is not formulated to maximize NED benefit streams.  

NED benefits of the BCWPA Project would therefore be classified as incidental.  
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Water supply and flood control benefits would be included only as a qualitative 

discussion.  Recreation benefit quantification is necessary as those benefits 

would be used to offset costs of construction of proposed recreation features. 

 

 

 

 

 

 

 

 

 

5.8.2 Regional Economic Impacts 

All alternatives are anticipated to provide Regional Economic Development 

(RED) benefit from the expenditures of construction dollars in the local economy.  

In particular, the construction of any recommended features would have a 

beneficial effect on employment and demand for local goods and services during 

the construction period.  In the absence of a project there would be no 

expenditures and therefore no RED benefits.  APPENDIX G contains the 

economic impact (construction expenditures) have on employment, output (sales) 

and employee compensation (income).  The impact is expected to be limited to 

the years during construction.   

5.8.3 Environmental Quality 

The environmental quality outputs for this project were portrayed as habitat 

units and were assessed for cost effectiveness and incremental cost.  A more 

thorough discussion of the Environmental Evaluation is contained in 

APPENDIX C of this PIR. 

5.8.4 Other Social Effects 

The OSE account considers the effects of alternative plans in areas that are not 

already contained in NED and RED.  The categories of effects contained within 

the OSE account include: 

 Urban and community impacts; 

 Life, health, and safety factors; 

 Displacement; 

 Long-term productivity; and  

 Energy requirements and energy conservation. 

The alternative plans could result in both beneficial and adverse OSE within the 

study area.  A variety of positive and adverse NED impacts on water supply, 

flood damage reduction, and recreation are expected to result from any of the 

alternative plans.  Similarly, the alternative plans could have positive or adverse 

OSE impacts on the study area associated with (1) plan implementation, 

including land acquisition, project construction, and O&M activities, and (2) 

operation of the modified C&SF system.  As in the case of NED effects, the OSE 

account is the net effects of the alternative plans (i.e., the differences between 

the with- and without-project future conditions). 
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Some of the potential OSE impacts would occur primarily at the regional scale 

and others would have more localized effects.  At both scales, there may be some 

individuals and communities that are positively affected by the alternative 

plans, some that are adversely affected, and many that are not affected at all.  

Relative to the size of the regional or local economies, the OSE effects may be 

minimal.  However, if these effects occur predominantly within a limited 

geographic area, or affect a relatively small or vulnerable population, then the 

impacts can be disproportionately large.  Therefore, the purposes of OSE 

analysis include not only determining the total magnitude of potential impacts, 

but also identifying the population (and its characteristics) that would be 

affected by any proposed action.  

 

 

 

 

Some of the categories of effects typically included in the OSE account do not 

pertain to the alternative restoration plans.  For example, the alternative plans 

are not expected to affect energy use or energy conservation in the study area.  

As will be noted, other categories of potential OSE impacts have been addressed 

previously. 

5.8.5 Potential Urban and Community Impacts 

Environmental Justice:  E.O. 12898, Federal Actions to Address 

Environmental Justice in Minority Populations and Low-Income Populations, 

requires the Federal Government to achieve environmental justice by identifying 

and addressing high, adverse and disproportionate effects of its activities on 

minority and low-income populations.  It requires the analysis of information 

such as the race, national origin and income level for areas expected to be 

impacted by environmental laws, regulations and policies.  It also requires 

Federal agencies to identify the need to ensure the protection of populations 

relying on subsistence consumption of fish and wildlife, through analysis of 

information on such consumption patterns and the communication of associated 

risks to the public. 

An urban and community impact is the principal category of potential OSE 

impacts associated with the alternative restoration plans.  This category of 

impacts includes effects on income distribution, employment distribution, 

population distribution and composition, and quality of community life.  Some 

urban and community impacts have previously been addressed.  For example, 

regional income effects and fiscal impacts were discussed in the RED analysis.  

In addition, the impacts of agricultural water supply and M&I water supply 

were discussed in detail in earlier sections.  The OSE assessment of urban and 

community impacts considers both the potential for exposure to the effects of the 

alternative restoration plans and the degree of vulnerability to potential 

impacts.  Exposure refers to whether an individual or community is subject to 
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the OSE of the alternative plans.  Vulnerability refers to the ability of that 

individual or community to respond or adjust to those effects. 

 

 

 

 

 

Potential urban and community impacts of the alternative restoration plans 

could result from:  (1) land acquisition and potential relocation of populations for 

reservoir and other project construction features, (2) reduced agricultural 

activity associated with taking the reservoir lands out of cultivation, and (3) 

construction activity associated with plan implementation.  In general, 

construction activity is considered to have positive impacts.  At the local scale, 

construction and O&M activities associated with the alternative restoration 

plans can have positive effects to local residents and communities by providing 

jobs, increasing local wages, increasing local sales, increasing tax revenues, and 

generally benefiting the local economy. 

There are a variety of social and economic factors that are important 

determinants of an individual’s or community’s ability to cope with adversity.  

One of the most important economic factors in the ability of individuals and 

groups to respond is the number of employment alternatives available locally.   

The ability to find another job depends on the education and training of the work 

force, as well as the needs of local economic concerns, such as other farms, 

agricultural-related services, or some other local business.  The socio-economic 

makeup of the community is also an important consideration of the ability of 

individuals and the community at large to cope with the adverse effects of large-

scale agricultural land conversion.  Some groups in society are recognized as 

having less opportunity to respond to adversity.  These groups include ethnic 

and racial minorities, the elderly, and the economically disadvantaged.   

Broward County has a wide range of ethnic compositions, proportions of elderly 

population, unemployment rates, and per capita incomes.  These socio-economic 

characteristics suggest that the rural counties of the study area – those that are 

expected to provide locations for new storage reservoirs – are areas that are least 

able to accommodate the associated economic and social effects on local 

communities.  However, in these rural areas the affected populations should be 

relatively small. 

5.9 IDENTIFICATION OF ALTERNATIVE A4 AS THE NATIONAL 

ECOSYSTEM RESTORATION PLAN 

After conducting an analysis of the Final Array of Alternatives and using 

information gathered from the Cost Effective/Incremental Cost Analysis and 

evaluation of the four accounts, Alternative A4 was selected as the NER plan as 

it reasonably maximizes the amount of environmental restoration compared to 

costs.  This alternative is an economically viable solution to the problems 

identified for the proposed project and would produce significant and meaningful 

habitat unit lift.  Although not necessary for selection as the NER plan, it is 
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important to note that Alternative A4 is also the Environmentally Preferred 

Plan. 

 

 

 

 

  

5.10 IDENTIFICATION OF THE SELECTED ALTERNATIVE PLAN 

The Selected Alternative Plan (SAP) is the plan that best meets the project 

objectives and other criteria set by the team and by policy.  For this project, the 

key plan selection criteria are as follows: 

 Does the plan meet project objectives? 

 Does it minimize impacts to cultural, historical, and archaeological 

resources? 

 Does it minimize adverse socioeconomic impacts? 

 Does it meet mitigation requirements? 

 Does it increase the spatial extent of desirable wetland habitat? 

 Does it improve hydroperiods and hydropatterns in the natural areas? 

 Does it reduce nutrient loading to the natural areas? 

 Does it contribute the best to achieving performance measure targets? 

 Does it solve seepage problems? 

 Is it cost effective and a best buy? 

 Is the incremental cost acceptable? 

 Does it meet the P&G criteria? 

 Is it justified on the next added increment basis? 

Table 5-22 summarizes the results of the planning analyses conducted 

throughout the project.  Most of the criteria were best rated on a three point 

scale where the criteria were judged on whether objectives were met, partially 

met, or not met at all.  Other criteria had other data associated with it. 



Section 5                                                                                  Formulation and Evaluation of Alternative Plans 

Revised Final BCWPA PIR and EIS                             April 2007 (Revised May 2012) 

5-64 

TABLE 5-22: KEY PLAN SELECTION CRITERIA 

OF FINAL ARRAY OF ALTERNATIVES 
 No 

Action 

Alt A1 Alt A4 Alt F1 Alt F4 

Meets objectives and constraints 0 2 2 1 1 

 Increase spatial 

extent of desirable 

wetland habitat 

0 2 1 1 2 

 Improve 

hydroperiods and 

hydropatterns 

0 2 1 1 2 

 Reduce nutrient 

loading 

0 2 1 1 2 

 Mitigate impacts to 

cultural, historical 

and archaeological 

resources 

0 2 2 2 2 

 Minimize adverse 

socio-economic 

impacts 

NA 2 2 2 2 

 Meet mitigation 

requirements 

NA 2 2 2 2 

Performance 

Measures 

Cattail HUs 

(average annual lift) 

0 
8,235 8,618 4,150 4,149 

Snail Kite habitat 

HUs (average 

annual lift) 

0 

119,021 129,772 119,021 129,772 

Ridge and Slough 

(average annual lift) 

0 
24,920 27,821 24,920 27,821 

Solve seepage problems 0 2 2 2 2 

Cost Effectiveness/Best Buy NA No Yes/Yes No Yes/No 

P&G Criteria 

Acceptability NA 2 2 0 0 

Completeness NA 2 2 1 1 

Efficiency NA 0 2 1 0 

Effectiveness NA 2 2 1 1 

0 = Does not meet criterion; 1 = Partially meets criterion; 2 = Meets criterion 

 

 

 

 

 

5.10.1 Integration of Objectives and Performance Measures 

Objectives developed by the project delivery team were utilized throughout plan 

formulation to evaluate the management measures, initial array and final array 

of alternatives.  Project-specific performance measures were utilized to develop 

HUs in order to analyze the ecological benefits of each of the alternatives.   

5.10.2 Other Criteria Considered for Plan Selection 

P&G criteria (acceptability, completeness, efficiency, and effectiveness) were 

used to aid in selecting an alternative plan.  The plans were rated based on 

whether they did not meet, partially met, or fully met the criteria.   
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Another important criterion for this project was wetland mitigation 

requirements.  Due to the presence of previously permitted wetland mitigation 

sites within the project boundary, the alternative chosen had to compensate for 

any negative impacts to the permitted sites.  

 

 

 

 

 

 

 

5.10.3 Stakeholder/Team Involvement 

Stakeholders, such as non-governmental groups and the public, are not Project 

Delivery Team (PDT) members.  However, they can attend PDT, Regional PDT 

(RPDT) and Working Group meetings where they are provided with the 

opportunity to voice their comments, concerns, and issues during the public 

comment periods.  Their comments are incorporated in the meeting minutes, 

which have been posted on the CERP website at http://www.evergladesplan.org.  

Meeting information is posted on the CERP website for 30 days and any 

information older than this can be obtained by a Freedom of Information Act 

(FOIA) request through the USACE Office of Counsel.   

5.10.4 Risk and Uncertainty Analysis 

Risk and uncertainty issues associated with ecosystem restoration plan 

formulation and evaluation were considered in order to characterize risk and 

uncertainty inherent in the system-wide CERP evaluation framework, 

individual project implementation, and issues specific to the final array of plans 

for the BCWPA Project.  An overview of risk and uncertainty issues is presented 

in the following sections.  The role of the adaptive assessment strategy in 

addressing risk and uncertainty of ecological response is also discussed. 

5.10.4.1 Sequencing and Adaptive Assessment 

The CERPError! Bookmark not defined. consists of 68 major components and 

six pilot projects.  Significant uncertainty associated with the individual 

components and the comprehensive plan was recognized during the Restudy.  

There are a large number of potential combinations of these components that 

may result from differences in design and operational schedules developed 

through the PIR process.  Even as planning efforts for the separate projects 

evolve, there are also changes in budgets, policies, resource demands, and 

operation principles.  A fundamental implementation principle for the CERP is 

to utilize adaptive assessment and management in order to continually refine 

and improve the performance of the CERP.  Incremental revisions throughout 

the planning process of the CERP will lead to optimal designs and operations of 

projects to improve performance.  The order and schedule for project 

implementation will also be optimized to achieve the desired ecological 

responses.  The utilization of the adaptive assessment policy minimizes the 

effects of uncertainty with respect to the effects of CERP projects on the natural 

http://www.evergladesplan.org/
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system and other water-related needs of the region related to the design and 

implementation of the CERP.   

 

 

 

 

 

 

5.10.4.2 Hydrologic Modeling 

To formulate, evaluate, assess, and adaptively manage the CERP and individual 

CERP projects, regional hydrologic simulation models, the SFWMM and the 

Natural Systems Model (NSM), were utilized by project teams and RECOVER.  

Both models use 2-mile square grids with resolution based on available spatially 

distributed data.  These models have been peer reviewed and represent the best 

available science and are considered reliable for current decision-making 

processes (and have been repeatedly used to support decision-making).  

However, these models depict general hydrologic conditions that are assumed to 

be representative throughout the individual 4-square mile area (2,560-acre) grid 

cells that comprise the model, and therefore may not be fine enough in their 

resolution to simulate minor hydrologic changes that would result from 

variations in topography, soils, and vegetation within the grid cells.    

While the hydrologic models can illustrate effects of alternative plans in 

relationship to hydrologic targets, it is often difficult to discern the ecological 

magnitude of the relative differences between alternatives (e.g., a small slope 

change in a stage duration curve).  Furthermore, the simulation models are not 

sensitive to small changes in hydrology at the cell boundaries.  The effects of 

individual projects, especially if their affect on the regional water management 

system is relatively small, may be negligible or may not even be discernible 

using the regional modeling tool.  This particular problem creates a lack of 

scientific certainty with respect to the spatial extent of a project’s effects.    

5.10.4.3 Hydrologic Performance Measures 

Hydrologic performance measures are useful for determining and comparing the 

effects of alternative plans.  However, to determine a plan’s output for purposes 

of depicting NER benefits, it must be assumed that the hydrologic performance 

measures fully characterize all of the attributes of the ecosystem under 

consideration (i.e., the response of all of the ecosystem attributes to a plan 

should be able to be described in hydrologic terms), since the primary system-

wide analytical tool is a hydrologic simulation model.  This assumption has 

resulted in uncertainty with respect to the evaluation of system-wide ecological 

responses because not all ecological attributes can be simply reduced to 

hydrologic terms.  However, to reduce levels of uncertainty, the hydrologic 

performance measures have been related to effects on certain ecological 

attributes established in the Conceptual Ecological Models (CEMs) for south 

Florida ecosystem restoration by the environmental subteam. 
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5.10.4.4 Evaluating the Ecological Significance of Hydrologic Change 

 

 

 

 

 

 

 

Hydrologic performance measures illustrate the degree of attainment of specific 

hydrologic targets in specific areas (e.g., model grid cells, groups of cells known 

as “indicator regions”, or environmental sub-regions of the South Florida 

ecosystem, such as WCA 3A or 3B).  However, the significance of change in a 

hydrologic performance measure with respect to the ecological attribute to which 

the performance measure applies is somewhat uncertain, especially when 

evaluating the effects of individual CERP projects.  This is because the 

hydrologic change in a model grid cell, indicator region, or environmental sub-

region that may result from individual projects is typically small in relative 

magnitude.  Although target conditions are usually established for hydrologic 

performance measures, scientists on project teams often have difficulty 

determining the meaningfulness of the relatively small differences between 

plans (including base conditions) indicative of the degree of attainment of target 

condition (e.g., what is the environmental significance of a slight change in the 

slope of a stage duration curve?).  Typically, a more-or-less-is-better analysis is 

performed, and can be expressed as a percentage of the degree of attainment of 

the target.  However, when the effects of all plans are relatively equal, it can be 

difficult to state the meaningfulness (in terms of the ecological response of the 

attributes affected by the performance measures) of relatively small differences 

between plans (e.g., 60%, 61%, and 63% attainment).  Therefore, there is some 

uncertainty in predicting the extent of system-wide change in ecological 

attributes due to relatively small differences in the hydrologic changes 

associated with incremental implementation of individual CERP projects. 

5.10.4.5 Spatial Extent of System-Wide Effects of Alternative Plans 

While the hydrologic model used for CERP project plan formulation and 

evaluation may effectively demonstrate meaningful changes between 

alternatives in hydrologic performance measures and where those changes occur 

(in terms of the model’s 4-square mile grid cells), describing ecological responses 

to those hydrologic changes over precise areas has proven to be difficult for many 

projects (for example, a species may be sensitive to topography, vegetation, and 

soil conditions, which would in turn affect habitat quality), which are “invisible” 

to the hydrologic model.  Thus, determining the differences in the spatial extent 

of effects resulting from each alternative plan in an array of plans (for a given 

ecological attribute) has proven to be difficult to estimate with scientifically 

defensible certainty.  This in turn makes the estimation of the spatial extent of 

the benefit units (habitat quality x spatial extent) uncertain.  

5.10.4.6 Variability of Spatial Response 
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Determining the individual variable spatial response to hydrologic change of 

each attribute that is evaluated during plan formulation is also uncertain.  Each 

of the CEMs that are the basis for the system-wide hydrologic performance 

measures encompass multiple ecological attributes (for example, snail kite 

populations, water fowl habitats, and diverse mosaic of native vegetation are all 

attributes of the Lake Okeechobee CEM).  Each attribute may vary 

independently in the spatial extent of response to differences in hydrology.  

These variations in an area make the assignment of “spatial extent” affected by 

an alternative plan all the more difficult to determine.  If “areas affected” for 

each attribute were simply summed, the issue of double-counting HUs could 

arise as multiple attributes could overlap in the same area affected by multiple 

projects (e.g., several projects will affect WCA 3), and thus the same benefit 

units could be counted more than once.  Similarly, without fully understanding 

how each attribute responds independently to variations in hydrology (and 

without a sensitive enough hydrologic modeling tool to depict the spatial extent 

of the attribute response), it is also likely that not enough benefit units 

(expressed as HUs) would be counted, thereby understating the beneficial effects 

of plans. 

 

 

 

 

5.10.4.7 Ecological Response Time within the Natural System 

Although the benefits to water supply and water restrictions would commence 

immediately upon completion of construction and initiation of operations, the 

transitions associated with changes in the vegetative communities will be more 

gradual and increase over time as hydropatterns and hydroperiods within the 

natural system are altered.  Depending on the life cycles, different resources in 

the natural system will differ in ecological response time.  For example, 

reductions in phosphorous loading within these two areas resulting from project 

implementation and ecological uptake will allow for natural competition between 

cattails and sawgrass.  The total transition of areas dominated by cattail 

monocultures to a more desirable Cladium jamaicense (sawgrass) community 

will likely take a considerable amount of time.   

Other ecological benefits would be limited to specific areas, such as snail kite 

habitat.  Since these habitats are dependent on water stages, especially at 

critical times of year (nesting), beneficial responses are anticipated to begin 

immediately with the operations of the impoundment.  Actual colonization may 

take several nesting seasons; however, foraging potential benefits would be 

immediate.   

Other attributes in the natural system, such as tree islands, would also realize 

immediate benefits from restoration.  However, due to different hydropatterns 

and rates of sedimentation, differences in the timing and magnitude of 

restoration in these areas would vary across the natural system.  It is predicted 



Section 5                                                                                  Formulation and Evaluation of Alternative Plans 

Revised Final BCWPA PIR and EIS                             April 2007 (Revised May 2012) 

5-69 

that these areas would also serve as wading bird nesting areas, but these 

nesting activities would occur in specific areas and then spread across the entire 

natural system as restoration activities continue. 

 

 

 

 

 

 

 

5.10.4.8 Modeling of Various Alternatives 

There was a level of uncertainty in calculating HUs for the alternatives of the 

BCWPA Project that did not include all three of the project components.  

Assumptions were made based on the hydrologic functioning of the project 

between the “full” alternatives and the “partial” alternatives.  Because the 

partial alternatives showed a decrease of hydrologic function, it was assumed 

that the habitat function would be similarly reduced.  Sawgrass marsh habitat 

units (cattail reduction) could be calculated on the partial alternatives because 

those units are derived from total phosphorus loading.  Other HUs (snail kite 

habitat and ridge and slough) could not be isolated from existing modeling, 

however was largely attributed to the WCA 3A/3B SMA which was included in 

every alternative. 

Although this produces a higher level of uncertainty in the numbers of HUs of 

the partial alternatives, the conceptual ecological response of full versus partial 

alternatives remains the same; that is, the partial alternatives do not provide 

nearly the benefits as the full alternatives, and sensitivity analysis were 

conducted to verify results of the CE/ICA.     

5.10.4.9 Review and Evaluation Context 

During review of regional model results, several issues became apparent.  First 

and foremost, the BCWPA Project elements were formulated to keep water in 

the regional system without adversely affecting existing legal uses of water.  

Until such time that CERP delivers additional volumes of water, the volume of 

water to be retained by the BCWPA Project for delivery through the WCA 

system is likely limited to that volume of runoff captured by the BCWPA Project 

from and later returned to urban areas.  The volume of water retained in the 

natural system is made available via local detention and use of urban runoff for 

seepage management and to compensate for reductions in water supply 

deliveries from the regional system that might occur.  Benefits anticipated to 

result from the BCWPA Project include reductions in nutrient loading of the 

WCAs resulting from a greater capacity for local detention/use of urban runoff, 

and greater capacity to meet hydrologic restoration targets in the Everglades 

Protection Area and downstream estuaries via retention of water volumes no 

longer seeping and/or being delivered from the WCAs. 

5.10.4.10 Construction Cost Estimate Contingencies 
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The risk analysis was performed according to Engineering and Construction 

Bulletin, No. 2007-17, September 10, 2007, and any subsequent guidance on risk 

analysis.  All work products (cost estimate and risk analysis) were reviewed 

under current Agency Technical Review (ATR) procedures, including the 

separate cost estimate review (presently conducted by Walla Walla District). 

 

 

 

5.10.5 Impact of Sea Level Rise on Project Benefits 

The BCWPA Project is planned and designed primarily to perform two functions: 

(1) reduce seepage loss from WCA 3A and WCA 3B (otherwise known as WCA 

3A/3B) and (2) capture and store excess surface water runoff from the Western 

C-11 Basin that is currently discharged untreated into the WCA 3, thus adding a 

water quality benefit for the natural system.  The restoration benefits projected 

for this project are associated the rehydration of freshwater wetlands and 

improvement in the quality of water diverted from the C-9 and C-11 canals into 

the water conservation area.  The plan may include the following major 

components: the C-11 Impoundment and associated flow diversion canal (C502B) 

and structures, the C-9 Impoundment and the WCA 3A/3B SMA.  Since the 

study area elevation varies between +1.0 and 6.0 feet NAVD88, it is possible 

that sea level rise (SLR) may affect project features as well as expected 

ecological benefits.  The U. S. Army Corps of Engineers (USACE) planning 

guidance (EC 1165-2-211) calls for evaluating the effects of sea level rise (SLR) 

under multiple scenarios.  The scenarios recommended include analysis of sea 

level rise at low, intermediate and high levels at 20, 50, and 100 years following 

the completion of project construction.  Sea level rise has been calculated by the 

Jacksonville District for the low, intermediate and high scenarios at 5 year 

intervals per EC 1165-2-211 guidance and based upon the historic sea level rise 

as measured at the NOAA Key West tide station.   The results of this analysis 

are presented in Table 5-23 and Error! Reference source not found.. 
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TABLE 5-23:  SEA LEVEL RISE AT 5 YEAR INTERVALS FOR LOW, 

INTERMEDIATE, AND HIGH PROJECTIONS 

 

 

 

5.10.5.1 General Effects of Sea Level Rise on Potential Plans 

The effect of SLR on the BCWPA Project benefits is likely to be limited since the 

benefited area is more than 20 miles west of the Atlantic Coast.  This is true for 

any of the considered alternatives.  Figure 5-11 shows the locations of the water 

control structures separating the project features from tidal influence.  Figure 

5-12 shows the areas within Broward County that would likely be protected from 

sea level rise impacts (Cela, et al, 2010).   

Given that the project feature location and the location of the benefitted area are 

more than 20 miles inland it is reasonable to assume that the prospective project 

features and accompanying benefits will be largely insulated from SLR impacts 

because high value developed land in eastern Broward County will be protected 

from sea level rise impacts.  With SLR, the increase in groundwater stages and 

in surface water depths will result in a loss of flood protection for the area.  

Changes to the open/close operating criteria at coastal canal structures may be 

Year of 

Analysis t2 

Low 

Projection 

(Based on 

Historic Rate 

at Key West) 

Intermediate 

(Based on 

NRC Curve I) 

High 

(Based 

on NRC 

Curve 

III) 

Low 

Projection 

(Based on 

Historic 

Rate) 

Intermediate 

(Based on 

NRC Curve I) 

High 

(Based on 

NRC 

Curve III) 

 (years) (mm) (mm) (mm) (inches) (inches) (inches) 

2012 26 0 0 0 0.0 0.0 0.0 

2017 31 11 18 40 0.4 0.7 1.6 

2022 36 22 37 84 0.9 1.4 3.3 

2027 41 34 57 134 1.3 2.2 5.3 

2032 46 45 78 189 1.8 3.1 7.4 

2037 51 56 100 248 2.2 4.0 9.8 

2042 56 67 124 313 2.6 4.9 12.3 

2047 61 78 149 383 3.1 5.9 15.1 

2052 66 90 175 458 3.5 6.9 18.0 

2057 71 101 202 538 4.0 8.0 21.2 

2062 76 112 230 623 4.4 9.1 24.5 

2067 81 123 260 712 4.9 10.2 28.0 

2072 86 134 291 807 5.3 11.4 31.8 

2077 91 146 322 907 5.7 12.7 35.7 

2082 96 157 356 1012 6.2 14.0 39.9 

2087 101 168 390 1122 6.6 15.3 44.2 

2092 106 179 425 1237 7.1 16.7 48.7 

2097 111 190 462 1357 7.5 18.2 53.4 

2102 116 202 500 1482 7.9 19.7 58.4 

2107 121 213 539 1612 8.4 21.2 63.5 

2112 126 224 579 1748 8.8 22.8 68.8 
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instituted as water managers attempt to counteract the effects of SLR on flood 

protection and salinity control.   At some point, new pump structures are likely 

to be constructed in the C-9 and C-11 canals as gravity discharge becomes less 

effective due to increased tide elevations.   Additional flood protection measures 

such as groundwater cutoff walls and sea walls may be eventually necessary.   

At this time, the effectiveness of protective measures are unknown; however, 

given the highly transmissive nature of the underlying Biscayne Aquifer it is 

reasonable to assume that flood protection will become increasingly difficult to 

provide at higher Mean Sea Level (MSL) elevations. 

 

 

 

The existing MSL estimate for Miami-Dade and Broward counties is -0.87 ft 

NAVD88.  Mean Higher High Water (MHHW) is 1.12 ft above MSL or 0.25 ft 

NAVD88.  Table 5-24 below shows the average headwater and tail water 

conditions at the three structures shown in Error! Reference source not 

found..  These three water control structures are located on the C-11 Canal 

between the project features and the Atlantic Coast.  Flow records at the 

downstream pump station (S-13) shows that the average flow rate at the station 

is around 250 cfs which is approximately ½ of the rated capacity of 550 cfs.  This 

indicates that past SLR has not resulted in an immediate need to expand the 

capacity of this structure.  The other two structures also do not appear to require 

retrofitting though the addition of pump stations at these structures is a 

possibility for the future. 

Table 5-25 shows the projected MSL and MHHW for the 20, 50, and 100 year, 

low, medium, and high SLR scenarios.  The existing ground elevation of the C-9 

and C-11 impoundments varies between 2.5 feet to 4.5 feet NAVD88.  Given that 

the mean elevation in the eastern portion of WCA 3A is approximately 5.5 ft 

NAVD88 and it is surrounded by a levee that is more than 10 feet above the 

current MSL, the associated wetland rehydration benefits to this area are not 

likely to be directly impacted by SLR at the 20 year or 50 year timeframe under 

any of the three SLR rate scenarios.  Water quality benefits associated with the 

project are also not likely to be adversely impacted under any of the 20 or 50 

year scenarios.  In fact, SLR related increases in water diverted to the project 

features will increase the net nutrient load diverted from the water conservation 

area.  This would mean that the project would provide more water quality 

benefits under some of the future SLR scenarios.   

Analyzing the effect of SLR at 100 years is a requirement of EC 1165-2-211; 

however, it is important to recognize that the CERP and all its anticipated 

benefits were based on a fifty (50) year planning horizon.  Any benefits lost to 

SLR after 50 years would have accrued in the absence of SLR after the 

anticipated life of the project and are not used to justify the project in the 

CE/ICA.  With that said, it is probable that the project would not function 

properly under the 100 year- high SLR projection since the MHHW estimate for 
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this scenario is 6.0 ft which is 1.5 to 3.5 ft higher than the bottom elevation of 

the C-9 and C-11 impoundments.   It is probable that the project features would 

either be repurposed to enhance flood protection efforts or they would be 

abandoned.  In either case, the project benefits would not be achievable.   

 

 

 

 

 

  

TABLE 5-24:  AVERAGE HEADWATER AND TAILWATER STAGE AT C-11 

STRUCTURES BETWEEN BROWARD COUNTY WATER PRESERVE AREA 

FEATURES AND THE COASTLINE 

GATE 

Average 

Headwater 

Average 

Tailwater 

  

(ft 

NAVD88) (ft NAVD88) 

S-13 Pump 0.03 -0.72 

S-13AW 1.75 0.22 

S-381 Weir 1.75 1.75 

TABLE 5-25:  PROJECTED MEAN SEA LEVEL, AND MEAN HIGHER HIGH 

WATER FOR LOW, INTERMEDIATE, AND HIGH RATES OF SEA LEVEL RISE 

  Projected SLR (inches) 

  Low Intermediate High 

Now 0 0 0 

20 years 1.8 3.1 7.4 

50 years 4.4 9.1 24.5 

100 years 8.8 22.8 68.8 

  Projected MSL (NAVD88 ft) 

  Low Intermediate High 

Now -0.9 -0.9 -0.9 

20 years -0.7 -0.6 -0.3 

50 years -0.5 -0.1 1.2 

100 years -0.1 1.0 4.9 

  Projected MHHW (NAVD88 ft) 

  Low Intermediate High 

Now 0.3 0.3 0.3 

20 years 0.4 0.5 0.9 

50 years 0.6 1.0 2.3 

100 years 1.0 2.2 6.0 
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5.10.5.2 Design Considerations and Sea Level Rise 

 

 

 

 

 

There is a good deal of uncertainty surrounding the magnitude of SLR over the 

next 50 to 100 years.  To reduce the risk associated with implementing the 

project, flexibility in the design and operation features can be incorporated into 

the project during the planning phases.  For instance, pump station equipment 

can be designed to accommodate higher water surface elevations.  Impoundment 

levees, canals, and culverts can be designed to incorporate higher tailwater 

conditions.   

Future modifications of the project features or operations to counteract the 

impact of sea level rise should be focused on preserving and maintaining project 

benefits.  Project modifications that both preserve project benefits and enhance 

flood protection are preferred if they are available and cost effective.  Features 

planned and operated for one purpose can be repurposed if necessary as SLR 

begins to affect water management needs into the future.  For instance, as SLR 

contributes to marginal decreases in the C-11 Canal systems’ ability to provide 

flood protection due to increased tail water conditions at S-381, S-13AW, and 

S-13, the project’s pump stations can be used to draw down canal stage 

elevations in advance of a storm event.    

This analysis looked at the effect of sea level rise on the benefits predicted for 

the selected alternative, per the guidance provided in EC 1165-2-211.  The 

results indicate that given that the project features and benefitted area are 20 

miles from the coast, it is probable that project benefits would not be measurably 

impacted under any considered scenario within the 50 year planning horizon.  

Under the high SLR scenario at 100 years, the project benefits very likely would 

not be achievable.  As mentioned above, the project is justified based on a 50-

year project lifespan.  The effects of SLR on project benefits that occur after the 

50-year project lifespan should be treated the same as benefits that occur after 

the project lifespan.  In other words, effects that occur after the 50 year project 

lifespan should not be considered for plan selection or determination of project 

viability. 

A qualitative comparison of SLR impacts to benefits accorded other project 

alternatives was not explicitly done because all of the alternatives are similarly 

located and not enough information is available to confidently predict differences 

in impacts due to SLR.  However, in comparison to the No Action Alternative, 

the selected plan is likely to provide some marginal increase in flood protection 

benefits than that presently experienced.   

As with the predictions of future rates of SLR, there is uncertainty in the 

estimation of effects to project related ecosystem benefits due to the accuracy 

and reliability of the assumptions that underlie this assessment.   
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FIGURE 5-10:  PROJECTED SEA LEVEL RISE AT BROWARD COUNTY WPA 

PROJECT FEATURES (ASSUMES CONSTRUCTION COMPLETED IN 2021) 
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FIGURE 5-11:  RELATIVE LOCATIONS OF CANAL STRUCTURES 

DOWNSTREAM OF PROJECT FEATURES 
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      Courtesy of Cela, M., 2010 

FIGURE 5-12:  BROWARD COUNTY SEA LEVEL RISE PROTECTION MAP 

5.10.6 Identification of the Selected Alternative Plan 

The SAP was chosen based on the preceding analyses.  This included the effects 

of each plan on future conditions; cost effectiveness and incremental costs; 

relationship to CERP goals and objectives and the relationship to the project 

goals and objectives; level of achievement of performance measures; meeting of 

project constraints; P&G criteria; and other criteria such as public input.  Based 

on all the above, Alternative A4 has been chosen as the SAP.  It fully meets the 

project goals and objectives; it satisfies all project constraints; it is the most cost 

effective plan and a “best buy”; and it fully meets all of the planning P&G 

evaluation criteria.  Alternative A4 is also the National Ecosystem Restoration 

(NER) plan. 

Additional engineering and design was completed on the SAP, which resulted in 

an updated cost estimate.  This updated information is presented in Section 7. 
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6.0 ENVIRONMENTAL EFFECTS  
 

 

 

 

 

 

This section contains a description of the environmental effects for the final 
array of alternatives (F1, F4, A1 and A4), including the No Action Alternative.  
Section 7 (The Selected Plan) contains additional refinements to the effects of 
the SAP based upon updated technical information used a more detailed design. 

6.1 SUMMARY OF AFFECTED RESOURCES  

Under the No Action Alternative, WCA 3A would continue to degrade due to the 
influx of excess nutrients from urban runoff through the S-9 Pump Station.  
Detrimental hydropatterns would persist, as water loss due to seepage from 
WCA 3 to the east would continue.  Adjacent areas that are currently 
undeveloped would likely be converted to residential and commercial uses, 
increasing the amount of urban runoff, specifically within the Western C-11 
Basin that would then be pumped back through the S-9 Pump Station (S-9) into 
WCA 3A.  Species diversity and abundance would continue to decline as wildlife 
habitats degrade, decreasing overall wetland functional value due to continued 
persistence population expansion of non-native and native invasive species. 

Alternatives F1 and F4, which include the C-11 Impoundment and WCA 3A/3B 
SMA, would provide some increase in habitat quality and function in WCA 3 but 
would be unable to fully meet the project’s goal and objectives due to limited 
storage capability (these alternatives do not include the C-9 Impoundment).  As 
a result of the limited storage capability, pumping stormwater runoff would still 
be required through the S-9 .  The periods of extreme and detrimental water 
levels would remain.  While seepage losses and excess nutrients would be 
decreased, these alternatives would not provide the needed hydrologic 
improvements due to excess water in the wet season and not enough water in 
the dry season.  With both of these alternatives, adverse impacts would occur to 
an existing Department of the Army 404 permitted mitigation site within C-11 
Impoundment called Weston Increment III. 

Alternatives A1 and A4 increases runoff storage capacity and, as a result, would 
increase habitat quality and function in WCA 3 due to significant reductions in 
S-9 pumping of stormwater in WCA 3A.  The Alternatives A1 and A4 
configuration and proposed operations of the two impoundments would provide 
more effective attenuation of seepage losses and reduction of excess nutrients 
through the S-9.  In addition, there would be reductions in extreme high water 
events in the extreme wet years in the central and southern areas of WCA 3.  
This would reduce the severe stress caused by the extreme high water levels on 
the ridge and slough species.  Therefore, this alternative is the most effective at 
enhancing critical ridge and slough (WCA 3) wetland habitat function and value.   
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Table 6-1 is a summary of the technical comparison of each alternative’s effects 
on significant resources. 
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TABLE 6-1: COMPARISON OF ALTERNATIVE’S EFFECTS FOR FINAL ARRAY OF ALTERNATIVES 
ALTERNATIVE “No Action” Alt A1 Alt A4 Alt F1 Alt F4 
Physical Landscape: 
Geology, Topography 
and Soils 

Organic soils and low-
lying areas would be 
replaced and leveled 
suitable for 
development. 

C-11 and C-9 
impoundment 
footprints:  on site 
removal of peat, 
grading of slopes and 
embankments.  WCA 
3A/3B SMA and WCA 
3 would remain 
unchanged from the No 
Action Alternative.  
Backfilling of Finger 
Lakes.  

C-11 and C-9 
impoundment  
footprints:  less on site 
removal of peat, 
grading of slopes and 
embankments due to 
difference in C-11 
Impoundment design.  
SMA and WCA 3 
would remain 
unchanged from the No 
Action Alternative.  
Backfilling of Finger 
Lakes.  

C-11 Impoundment 
footprint:  on site 
removal of peat, 
grading of slopes and 
embankments. C-9, 
WCA 3A/3B SMA and 
WCA 3 would remain 
similar to the No 
Action Alternative.  
Backfilling of Finger 
Lakes.  

C-11 Impoundment 
footprint:  less on site 
removal of peat, 
grading of slopes and 
embankments due to 
difference in C-11 
design.  C-9, WCA 
3A/3B SMA and WCA 
3 would remain 
unchanged from the No 
Action Alternative.  
Backfilling of Finger 
Lakes.  

Hydrology No hydrologic 
improvements; 
detrimental seepage 
loss from WCA 3.  
Increase in residential 
storm water run-off and 
water demands.  
Potential increase in 
seepage from natural 
system to LEC service 
area. 

Hydrologic 
improvements and 
relief from drought 
conditions by water 
retained in the system 
in WCA 3 through 
seepage attenuation, 
two impoundments (C-
11 and C-9).  Finger 
Lakes could adversely 
impact Biscayne 
aquifer 

Hydrologic 
improvements and 
relief from drought 
conditions by water 
retained in the system 
in WCA 3 through 
seepage attenuation, 
two impoundments (C-
11 and C-9).  Finger 
Lakes could adversely 
impact Biscayne 
aquifer. 

Limited hydrologic 
improvements, some 
relief from drought 
conditions by water 
retained in the system 
in WCA 3 through 
seepage attenuation.  
Finger Lakes could 
adversely impact 
Biscayne aquifer 

Limited hydrologic 
improvements, some 
relief from drought 
conditions by water 
retained in the system 
in WCA 3 through 
seepage attenuation.  
Finger Lakes could 
adversely impact 
Biscayne aquifer. 

Water Management S-9 pumping will 
continue to discharge 
urban runoff into WCA 
3.  Current flood 
protection to remain 
using existing 
operations with not 
additional improvement 
in stormwater/urban 
runoff.  

Due to addition of C-9 
Impoundment, 
increased 
stormwater/urban 
runoff storage 
capability.  
Proportional reduction 
of S-9 discharges and 
decreased water supply 
demands on the natural 

Due to addition of C-9 
impoundment, 
increased 
stormwater/urban 
runoff storage 
capability.  
Proportional reduction 
of S-9 discharges and 
decreased water supply 
demands on the natural 

Increased 
stormwater/urban 
runoff storage 
capability.  Reduced S-
9 discharges as a result 
of increased storage.  
Decreased water supply 
demands on the natural 
system.  

Increased 
stormwater/urban 
runoff storage 
capability.  Reduced S-
9 discharges as a result 
of increased storage.  
Decreased water supply 
demands on the natural 
system. 
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ALTERNATIVE “No Action” Alt A1 Alt A4 Alt F1 Alt F4 
system than 
Alternatives F1 and F4. 

system than 
Alternatives F1 and F4. 

Water Resources – 
Water Quality 

Current volumes of S-9 
discharges will 
continue and increase.  
High nutrient water 
from urban runoff 
continues to flow into 
WCA 3.  TP loading 
would be 3.71 metric 
tons/TP/year 

Two impoundments (C-
11,C-9) provide for 
more storage of higher 
nutrient urban runoff 
that would otherwise be 
discharged through the 
S-9 into WCA 3, 
providing a larger 
reduction in nutrient 
concentration and load 
going into WCA 3A.  
TP loading would be 
0.271 metric 
tons/TP/year. 

Two impoundments (C-
11,C-9) provide for 
more storage of higher 
nutrient urban runoff 
that would otherwise be 
discharged through the 
S-9 into WCA 3, 
providing a larger 
reduction in nutrient 
concentration and load 
going into WCA 3A TP 
loading would be 0.173 
metric tons/TP/year. 

C-11 Impoundment 
provides for storage of 
higher nutrient urban 
runoff that would 
otherwise be 
discharged through the 
S-9 into WCA 3, 
thereby reducing the 
nutrient concentration 
and load going into 
WCA 3A.  TP loading 
would be 1.323 metric 
tons/TP/year. 

C-11 Impoundment 
provides for storage of 
higher nutrient urban 
runoff that would 
otherwise be 
discharged through the 
S-9 into WCA 3, 
thereby reducing the 
nutrient concentration 
and load going into 
WCA 3A.  TP loading 
would be 1.331 metric 
tons/TP/year. 

Vegetative Communities Removal of existing 
vegetation, mix of 
abandoned nurseries, 
unimproved pasture, 
wet prairies, mixed 
shrub wetlands and 
Melaleuca, by 
development and 
replaced with 
ornamental trees and 
grasses associated with 
residential and 
commercial 
development.  Adverse 
dredge and fill impacts 
associated with 
development although 
compensatory 
mitigation would be 
required.  Existing 
wetland mitigation 

Removal of existing 
vegetation, mix of 
abandoned nurseries, 
unimproved pasture, 
wet prairies, mixed 
shrub wetlands and 
Melaleuca from the C-
11 and C-9 
impoundment 
footprints.  Replaced 
with open water.  
Adverse dredge/ 
fill/flood impacts to 
jurisdictional wetlands: 
C-11 Impoundment: 
1546.2-acres, C-9 
Impoundment: 1310.4-
acres and WCA 3A/3B 
SMA: 209.6-acres 

Removal of existing 
vegetation, mix of 
abandoned nurseries, 
unimproved pasture, 
wet prairies, mixed 
shrub wetlands and 
Melaleuca from the C-
11 and C-9 footprints.  
Replaced with open 
water. Adverse dredge/ 
fill/flood impacts to 
jurisdictional wetlands:  
C-11: 1354.3-acres, C-
9: 1711.8-acres and 
3A/3B SMA: 209.6-
acres 

Removal of existing 
vegetation, mix of 
abandoned nurseries, 
unimproved pasture, 
wet prairies, mixed 
shrub wetlands and 
Melaleuca from the C-
11 Impoundment 
footprint.  Replaced 
with open water.  
Adverse dredge/ 
fill/flood impacts to 
jurisdictional wetlands: 
C-11 Impoundment:  
1546.2-acres and WCA 
3A/3B SMA:  209.6-
acres.  Lands within 
footprint of C-9 
Impoundment would 
likely be developed 
except for those 

Removal of existing 
vegetation, mix of 
abandoned nurseries, 
unimproved pasture, 
wet prairies, mixed 
shrub wetlands and 
Melaleuca from the C-
11 Impoundment  
footprint.  Replaced 
with open water.  
Adverse dredge/ 
fill/flood impacts to 
jurisdictional wetlands:  
C-11 Impoundment: 
1354.3-acres and WCA 
3A/3B SMA: 209.6-
acres.  Lands within 
footprint of C-9 
Impoundment would 
likely be developed 
except for those 
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ALTERNATIVE “No Action” Alt A1 Alt A4 Alt F1 Alt F4 
areas would likely to 
remain.   

wetlands which 
comprise existing 
mitigation sites. 

wetlands which 
comprise existing 
mitigation sites. 

Fish  and Wildlife 
Resources 

Residential 
development would 
eliminate existing fish 
and wildlife habitat and 
provide limited habitat 
to smaller mammals 
and birds. 

Foraging for wading 
birds and wildlife same 
as Alternatives F1 and 
F4, except with two 
impoundments (C-9 
and C-11), greater 
surface area for wading 
bird and water fowl 
foraging.  

Foraging for wading 
birds and wildlife same 
as Alternatives F1 and 
F4, except with two 
impoundments (C-9 
and C-11), greater 
surface area for wading 
bird and water fowl 
foraging. 

C-11 Impoundment 
would provide foraging 
for wading birds and 
water fowl with limited 
benefits for small 
animals.  Maintaining 
desirable hydropatterns 
in the WCAs would 
improve foraging and 
nesting habitat for 
wading birds and 
animals. 

C-11 Impoundment 
would provide foraging 
for wading birds and 
water fowl, with 
limited benefits for 
small animals.  
Maintaining desirable 
hydropatterns in the 
WCAs would improve 
foraging and nesting 
habitat for wading birds 
and animals. 

Threatened and 
Endangered Species 

No immediate 
threatened or 
endangered species 
impacts.  However with 
increased development 
pressure, habitat for 
listed species would 
continue to decline 
increasing the potential 
for “takes” and 
“incidental takes”.  

Improvements in 
foraging and nesting 
habitat for the snail kite 
and wood stork are 
expected to be greater 
than either F-series 
Alternatives with 
construction of two 
impoundments.  No 
adverse impacts to 
listed species expected. 

Improvements in 
foraging and nesting 
habitat for the snail kite 
and wood stork are 
expected to be greater 
than either F-series 
Alternatives with 
construction of two 
impoundments.  No 
adverse impacts to 
listed species expected 

Some improvements as 
a result of the C-11 
Impoundment in 
foraging and nesting 
habitat for the snail kite 
and wood stork are 
expected.  No adverse 
impacts to listed 
species expected.  In 
the C-9 area, habitat for 
listed species would 
continue to decline due 
to development 
pressure. 

Some improvements as 
a result of the C-11 
Impoundment  in 
foraging and nesting 
habitat for the snail kite 
and wood stork are 
expected.  No adverse 
impacts to listed 
species expected.  In 
the C-9 area, habitat for 
listed species would 
continue to decline due 
to development 
pressure. 

Land Use Convert uplands, 
nursery, pastureland, 
wetlands to an urban 
infrastructure.  
Additional changes to 
support the residential 
development, such as 
improved or expanded 

Convert uplands, 
nursery, pastureland, 
and wetlands to 
impoundment with 
associated 
embankments and 
canals and providing 
some passive 

Convert the uplands, 
nursery, pastureland, 
and wetlands to 
impoundment with 
associated 
embankments and 
canals and providing 
some passive 

Convert uplands, 
nursery, pastureland, 
and wetlands to an 
impoundment with 
associated 
embankments and 
canals and providing 
some passive 

Convert uplands, 
nursery, pastureland, 
and wetlands to an 
impoundment with 
associated 
embankments and 
canals and providing 
some passive 
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ALTERNATIVE “No Action” Alt A1 Alt A4 Alt F1 Alt F4 
roadway systems and 
commercial 
development for 
shopping would be 
expected in adjacent 
available properties.  
Established wetland 
mitigation areas within 
the project area would 
remain. 

recreational 
opportunities.  
Surrounding land use 
would most likely 
remain the same.  

recreational 
opportunities.  
Surrounding land use 
would most likely 
remain the same.  

recreational 
opportunities.  Within 
the C-9 Impoundment 
wetland areas 
established as 
mitigation would 
remain and other lands 
would likely be 
converted to 
development.  
Surrounding land use 
would most likely 
remain the same.  

recreational 
opportunities. Within 
the C-9 Impoundment 
wetland areas 
established as 
mitigation would 
remain and other lands 
would likely be 
converted to 
development.  
Surrounding land use 
would most likely 
remain the same.  

Population Population in the 
county would continue 
to increase due to 
expanded development.  
The study area will 
account for some 
increase in population 
as the development 
occurs.    

Population will 
continue to increase in 
the county.  The 
population in the 
county will almost 
double over the life of 
the project, and this 
study area would not 
have a significant 
impact on total 
population.    

Population will 
continue to increase in 
the county.  The 
population in the 
county will almost 
double over the life of 
the project, and this 
study area would not 
have a significant 
impact on total 
population.    

Population will 
continue to increase in 
the county.  The 
population in the 
county will almost 
double over the life of 
the project, and this 
study area would not 
have a significant 
impact on total 
population.    

Population will 
continue to increase in 
the county.  The 
population in the 
county will almost 
double over the life of 
the project, and this 
study area would not 
have a significant 
impact on total 
population.  

Recreation Development would 
not meet, and would in 
fact increase, the need 
for recreational 
resources to service the 
area. 

Minor benefits to 
recreational resources 
in adjacent areas as 
quality improvements 
are made. 

Minor benefits to 
recreational resources 
in adjacent areas as 
quality improvements 
are made. 

Minor benefits to 
recreational resources 
in adjacent areas as 
quality improvements 
are made. 

Minor benefits to 
recreational resources 
in adjacent areas as 
quality improvements 
are made. 

Aesthetics Residential/ 
commercial 
development and 
landscaping. 

Impoundments and 
seepage canals to be 
vegetated to blend in 
with landscape. 

Impoundments and 
seepage canals to be 
vegetated to blend in 
with landscape. 

Impoundments and 
seepage canals to be 
vegetated to blend in 
with landscape. 

Impoundment and 
seepage canals to be 
vegetated to blend in 
with landscape. 

Hazardous, Toxic, and 
Radioactive Wastes 

No immediate impact 
associated with 
residential build out.  

HTRW avoided where 
possible.  Corrective 
actions for land tracts 

HTRW avoided where 
possible.  Corrective 
actions for land tracts 

HTRW avoided where 
possible.  Corrective 
actions for land tracts 

HTRW avoided where 
possible.  Corrective 
actions for land tracts 



Section 6                                                                                                              Environmental Effects 

Revised Final BCWPA PIR and EIS April 2007 (Revised May 2012) 
6-7 

ALTERNATIVE “No Action” Alt A1 Alt A4 Alt F1 Alt F4 
identified within the 
WCA 3A/3B SMA, C-
9 and C-11 
impoundments will 
render the areas 
suitable for 
construction. 

identified within the 
SMA C-9 and C-11 
impoundments will 
render the areas 
suitable for 
construction. 

identified within the 
WCA 3A/3B SMA C-9 
and C-11 
impoundments will 
render the areas 
suitable for 
construction. 

identified within the 
WCA 3A/3B SMA, C-
9 and C-11 
impoundments will 
render the areas 
suitable for 
construction. 

Existing Department of 
the Army 404 Permitted 
Wetland Mitigation 
Areas  

No impacts, although 
sites would continue to 
degrade as a result of 
altered hydrology. 

C-11 Impoundment:  
loss of approximately 
230.2 acres of the 
existing wetland 
mitigation.  C-9 
Impoundment:  loss of 
approximately 781acres 
of existing wetland 
mitigation areas.  There 
is no replacement 
mitigation within the 
C-11 or C-9 
impoundments project 
area. 

C-11 Impoundment: 
Loss of approximately 
122.5 acres of the 
existing wetland 
mitigation.  This would 
be compensated for by 
creating a marsh 
wetland within the two-
foot compartment.  C-9 
Impoundment: loss of 
approximately 781 
acres of existing 
wetland mitigation 
areas.  There is no 
replacement mitigation 
within the C-9 project 
area.  

C-11 Impoundment:  
loss of approximately 
230.2 acres of existing 
wetland mitigation.  
Existing wetland 
mitigation within the 
C-9 Impoundment, 781 
acres, would remain. 

C-11 Impoundment:  
loss of approximately 
122.5 acres of the 
existing wetland 
mitigation.  This would 
be compensated for by 
creating a marsh 
wetland within the two-
foot compartment.  
Existing wetland 
mitigation within the 
C-9 Impoundment, 781 
acres, would remain. 
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6.1.1 Physical Landscape:  Geology, Topography, and Soils 
 

 

 

 

 

 

 

 

 

 

 

 

Soils and topography within the project site are expected to change under all 
alternatives.  It is not expected that geology would be impacted under any 
alternative. 

6.1.1.1 No Action Alternative 

The No Action Alternative would result in the proposed impoundment sites 
being converted to residential or mixed residential and commercial development 
consistent with surrounding land use patterns.  Organic soils and low lying 
areas would be replaced and leveled as building pads and topographical 
adjustments are made to make the vicinity suitable for development. 

6.1.1.2 Alternatives F1 and F4 

With the construction of the C-11 Impoundment above-ground impoundment in 
Alternatives F1 and F4, topography within the proposed project area would 
change significantly due to construction and grading of slopes and levees, and 
excavation of seepage canals and the impoundment floor.  Peat/muck would be 
removed.  The proposed C-9 Impoundment site would most likely be developed 
as in the No Action Alternative. 

6.1.1.3 Alternatives A1 and A4 

Under Alternatives A1 and A4, topography within both the C-11 and C-9 
impoundment sites would change significantly due to construction and grading 
of slopes and levees, and excavation of seepage canals and the impoundment 
floor.   

6.1.2 Climate 

None of the alternatives are anticipated to effect climate patterns in the region. 

6.1.3 Sea Level Rise 

Sea-level rise is one of the more certain consequences of climate change and, 
because it affects the land/ocean interface, it has the potential of environmental 
impacts on coastal areas.   

During the Restudy, modelers determined the sensitivity of the C&SF Project to 
sea level rise by assuming a future without plan scenario of a 15-centimer (0.5-
foot) rise in sea level by 2050.  Sea level rise changes the boundary conditions of 
the SFWMM in LEC.  SFWMM assumptions for sea level rise are as follows:  1) 
specific coastal canals were maintained higher; 2) flood damage reduction 



Section 6                                                                                                                                Environmental Effects 

Revised Final BCWPA PIR and EIS                                                            April 2007 (Revised May 2012)  
6-9 

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 centimeters. 
 

 

 

 

 

 

 

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 fresh water 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 probably 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 Hydrologic Systems Modeling 
Division.  

6.1.4 Hydrology 

6.1.4.1 No Action Alternative  

The No Action Alternative does not improve hydrologic conditions and will lead 
to further degraded and altered hydrology.  Water would continue to be lost from 
the natural system through seepage and releases from WCA 3 to meet an 
increase in water demands with population growth.  Increases in urban runoff 
from increased development would send higher nutrient loads in the natural 
system through the S-9.  Moreover, there would be less fresh water through 
groundwater movement to Biscayne Bay as public wells pump more to meet 
increasing demands. 

Because of the increase in water demands, the ability to relieve WCA 3A and 
WCA 3B of frequent and severe dry-down events by retaining water within the 
natural system would be lost.  Storing and stacking of water in these natural 
areas during wet seasons and pulling water out during dry seasons to meet 
demand continues with the No Action Alternative resulting in extreme stage 
fluctuations that stress critical ridge and slough habitat, including sensitive tree 
islands.  A decrease in freshwater inflow (in the form of groundwater) to 
Biscayne Bay would likely lead to an increase in salinity, which could have an 
impact on native marine flora and fauna.   

The WCA 3A/3B SMA water levels would not be controlled for hydroperiod 
improvement for native habitat or for seepage reduction from WCA 3A and 3B to 
LEC service area. 
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6.1.4.2 Alternatives F1 and F4 
 

 

 

 

 

 

 

Alternatives F1 and F4 improve hydrologic conditions in the natural system, 
unlike the No Action Alternative.  The proposed C-11 Impoundment and WCA 
3A/3B SMA would attenuate seepage from WCA 3A and WCA 3B during the dry 
and wet seasons from the natural system and, when available, water would be 
discharged from the C-11 Impoundment to the C-11 Canal.  As a result, the 
natural system water would be retained in WCA 3, and hydroperiods would be 
maintained at more desirable levels, thereby reducing the severity and 
frequency of dry-out events in WCA 3A and 3B. 

Nutrient and other runoff constituents loading in WCA 3A would be reduced by 
decreased pumping at the S-9 for flood damage reduction.  Loading reductions 
into the natural area would improve ecological conditions, promoting and 
reestablishing the native flora and fauna of the Everglades where some exotics 
and undesirable species have thrived under the existing system’s stress.  Water 
diverted from S-9 to the C-11 Impoundment is stored for later release.  The 
groundwater profiles in the future would be maintained with aquifer recharge 
from reservoirs supplying water to Biscayne Bay as groundwater. 

The configuration of the project for Alternatives F1 and F4 would require 
additional infrastructure.  A seepage collection system for the C-11 
Impoundment is necessary to ensure there would be no adverse impacts to 
existing levels of flood protection in the Western C-11 Basin.  Seepage return 
water is pumped back into C-11 Impoundment. 

The WCA 3A/3B SMA will have controlled water levels for hydroperiod 
improvement of native habitat and for seepage reduction for WCA 3A and 3B. 

Seepage into WCA 3A/3B SMA above desirable wetland hydroperiod levels will 
be returned to WCA 3A through the critical project pump, S-9A, or eventually be 
directed south to ENP through future CERP components.  Implementation of 
those components would enable delivery that approaches historic flow volumes 
and hydropatterns.  Hydropatterns in WCA 3 and ENP were interrupted by the 
C&SF Flood Control Project’s levee and canal system which lowered water tables 
and changed flow patterns in the developed areas to the east. 

6.1.4.3 Alternatives A1 and A4 

Alternatives A1 and A4 provide greater hydrologic benefits to the natural system 
over the No Action Alternative or Alternatives F1 and F4.  The two proposed 
impoundments (C-11 and C-9) and WCA 3A/3B SMA would reduce seepage from 
WCA 3A and 3B during the dry and wet seasons as a result of increased storage 
capability with the addition of the C-9 Impoundment.  Therefore, natural system 
water would be retained in WCA 3, and hydroperiods would be maintained at 
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more desirable levels reducing the severity and frequency of dry-out events in 
both WCA 3A and 3B. 
 

 

 

 

 

 

 

 

Alternatives A1 and A4 would allow for greater nutrient reduction in runoff and 
associated constituents going into WCA 3A by reducing the need for pumping by 
the S-9 for flood damage reduction as water can be sent to the C-9 Impoundment 
for additional storage capacity versus Alternatives F1, F4, and No Action.  
Therefore, loading reductions into the natural area would improve ecological 
conditions by promoting and reestablishing the native flora and fauna of the 
Everglades where some exotics and undesirable species have thrived under the 
existing system’s stress.  The groundwater profiles in the future would be 
maintained with aquifer recharge from reservoirs supplying water to Biscayne 
Bay as groundwater. 

Alternatives A1 and A4 would reduce damaging storm water runoff as pulses of 
large volume flow to northern Biscayne Bay from the C-9 Canal to the coast by 
capturing some of these flows in the C-9 Impoundment.   

The configuration of the project for Alternatives A1 and A4 would require 
additional infrastructure.  A seepage collection system for the C-11 and C-9 
impoundments is necessary to ensure there would be no adverse impacts to 
existing levels of flood protection in the Western C-11 and C-9 basins.  Seepage 
return water is pumped back into C-11 and C-9 impoundments.  

The WCA 3A/3B SMA will have controlled water levels for hydroperiod 
improvement for native habitat and for seepage reduction for WCA 3A and 3B. 

Seepage into WCA 3A/3B SMA above desirable wetland hydroperiod levels will 
be returned to WCA 3A through the critical project pump, S-9A, or eventually be 
directed south to ENP through future CERP components. Implementation of 
those components would enable delivery that approaches historic flow volumes 
and hydropatterns.  Hydropatterns in WCA 3 and ENP were interrupted by the 
C&SF Flood Control Project’s levee and canal system which lowered water tables 
and changed flow patterns in the developed areas to the east. 

6.1.5 Water Management 

6.1.5.1 No Action Alternative  

With the passage of the Everglades Forever Act, changes were required and are 
ongoing to the operations of the Western C-11 Basin to accommodate necessary 
water quality improvements before discharging into WCA 3A.  The water and 
drainage management agencies would most likely employ the use of, and any 
combination thereof, BMP, stricter regulatory enforcement measures, and use of 
critical projects to comply.  However, it is doubtful if these measures will 
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sufficiently reduce nutrient concentrations meeting state and Federal 
requirements regarding discharge of nutrient loaded waters to WCA 3, part of 
the EPA.  In the C-11 Canal, the volume of water flowing east of the S-13AW 
Basin divide gates towards the coast discharging into the Intracoastal Waterway 
adjacent to Port Everglades would remain.  A majority of the waterway in the 
discharge area is bulkheaded.  No seagrass beds or mangrove communities exist 
within the discharge area.  Mangrove communities exist further east along the 
Intracoastal Waterway.  Furthermore salinity levels in Pond Apple Slough 
would remain at current levels as no additional freshwater would be available. 
 

 

 

 

 

 

The current flood protection provided by the C&SF Project would most likely 
remain in place and operate in similar pattern with exception of reduced 
pumping by the S-9 with the new C-11 Critical Projects having been recently 
constructed.  Volumes conveyed to the east in the C-11 Canal would continue as 
existing conditions. 

The WCA 3A/3B SMA water levels would not be controlled for hydroperiod 
improvement for native habitat or for seepage reduction from WCA 3A and 3B. 

6.1.5.2 Alternatives F1 and F4 

The proposed C-11 Impoundment in Alternative F1 and F4 would be designed as 
an off-line storage area receiving stormwater from the Western C-11 Basin.  
Alternatives F1 and F4 utilize the same types of management measures:  
impoundments, canal improvements, culverts and culvert enlargement, pumping 
stations, inlet and outlet structures, levees and buffer marsh areas.  These 
measures divert storm water runoff events to an impoundment for temporary 
storage and reduce levee seepage by allowing higher water levels and longer 
seasonal hydroperiods in the marsh areas.  The existing drainage system, which 
consists of the C-11 Canal, S-9 (flood damage reduction), S-13AW basin divide 
gates, critical project features S-9A Pump Station and S-381 Obermeyer gates, 
and S-9XN, S-9XS, G-86N and G-86S risers will remain in place. 

During periods of rainfall or secondary discharge into the C-11 Impoundment, 
the impoundment inflow pump station will pump into the storage area if storage 
availability exists and the canals are above optimal control level to reduce 
flooding potential.  This operation reduces S-9 operation in pumping of 
untreated runoff into WCA 3A.  If the impoundment is full with no storage 
available, then the existing flood damage reduction system is operated same as 
pre-project conditions.  

To regain impoundment storage capacity during no rainfall periods at off-peak 
times and with no rainfall forecasted, stored water would be released from the 
impoundment to the east.  During post storm periods, when there is water in the 
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C-11 Impoundment, and the C-11 East Canal (east of S-13AW) has returned to 
its control elevation and, no storms are forecast for several days, then, bleed 
down of the impoundment would occur through the S-13 and S-13AW structures 
within the Eastern C-11 Basin making storage available within the 
impoundment.  These additional freshwater flows are anticipated to improve the 
salinity levels in Pond Apple Slough and in the downstream discharge areas in 
the Intracoastal Waterway.  The freshwater flows would be a constant release 
over several days to weeks, based on the required volume of water discharged 
out of the C-11 Impoundment to regain storage capacity.   
 

 

 

 

Alternatives F1 and F4 would require additional infrastructure with some 
construction impact to WCA 3B to implement a seepage collection system similar 
to the C-11 Critical Project components to satisfy Saving’s Clause requirements 
regarding impacts to existing levels of flood protection of the C-9 Basin.  Impacts 
to WCA 3B is a result of the Miami Canal angling toward the southeast so 
seepage return pumped into WCA 3B would not be able to flow in historic 
direction without additional conveyance and structural implementations. 

Management of water in Alternatives F1 and F4 would lessen the demands for 
water supply taken from the WCAs in dry periods by meeting these demands 
with releases from the reservoir.  As a result of this water management, natural 
water will be reserved in the system, and storm water discharge predicted in the 
No Action Alternative to be discharged into the WCA 3A will be significantly 
reduced.  This will result in overall reduction of nutrient loading in WCA 3A.  

6.1.5.3 Alternatives A1 and A4 

The two proposed impoundments in Alternatives A1 and A4 would provide an 
increase in the designed off-line storage volume over Alternatives No Action,  F1 
and F4 with connecting canal conveyance improvements receiving stormwater 
from the Western C-11 Basin and C-9 Basin during rainfall events.  Alternatives 
A1 and A4 utilize the same types of management measures:  impoundments, 
canal improvements, culverts and culvert enlargement, pumping stations, inlet 
and outlet structures, levees and buffer marsh areas to divert storm water runoff 
events to an impoundment for temporary storage and reduce levee seepage by 
allowing higher water levels and longer seasonal hydroperiods in the marsh 
areas.  The existing drainage system, which consists of the C-11 and C-9 canals, 
S-9 Pump Station (flood damage reduction), S-13AW basin divide gates, S-29 
Pump Station and salinity divide, critical project features S-9A and S-381 
Obermeyer gates, S-30 gates, and S-9XN, S-9XS, and G-86N Risers will remain 
in place with G-86S Riser being replaced with gated culverts S-502B.  The S-
502B gates are used to maintain canal stages and assist in regulating water 
levels in WCA 3B SMA and control diversion of Western C-11 Basin water to C-9 
Impoundment. 
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During periods of rainfall or secondary discharge into the C-11 and C-9 canals, 
impoundment inflow pump stations will pump into the storage area if storage 
availability exists and the canals are above optimal control level to reduce 
flooding potential (C-11 Canal) and prevent saltwater intrusion (C-9 Canal).  If 
storage is not available in C-11 Impoundment and storage is available in C-9 
Impoundment, then excess water may be diverted to the C-9 Impoundment for 
storage.  All storage combinations reduce S-9 operation of delivering untreated 
runoff into WCA 3A.  If both reservoirs are full with no storage available, then 
the existing flood damage reduction system is operated same as pre-project 
conditions. 

To regain impoundment storage capacity during no rainfall periods at off-peak 
times and with no rainfall forecasted, stored water would be released from the 
impoundment to the east.  During post storm periods, when there is water in the 
C-11 Impoundment, and the C-11 East Canal (east of S-13AW) has returned to 
its control elevation and, no storms are forecast for several days, then bleed 
down of the impoundment would occur through the S-13 and S-13AW structures 
within the Eastern C-11 Basin making storage available within the 
impoundment.  These additional freshwater flows are anticipated to improve the 
salinity levels in Pond Apple Slough and in the downstream discharge areas in 
the Atlantic Intracoastal Waterway.  The freshwater flows would be a constant 
release over several days to weeks, based on the required volume of water 
discharged out of the C-11 Impoundment to regain storage capacity.  In addition, 
due to the additional storage capacity available by adding the C-9 Impoundment 
to the project configuration, Alternatives A1 and A4 would have a longer 
constant release of freshwater in the C-11 Canal compared to Alternatives F1 
and F4.  With addition of the C-9 Impoundment, water will be released to tide 
through C-9 Canal when there is capacity in the canal, water is available and 
the downstream structure S-29 is within its operating range.  When these three 
criteria are met, water will be delivered, which will help meet salinity targets in 
north Biscayne Bay.    

The configuration of the project for Alternatives A1 and A4 would require 
additional infrastructure.  A seepage collection system for the C-11 and C-9 
impoundments is necessary to satisfy Savings Clause requirements in the 
Western C-11 Basin and C-9 Basin.  Seepage return water is pumped back into 
C-11 and C-9 impoundments. 

Management of water in Alternatives A1 and A4 would lessen the demands for 
water supply taken from the WCAs in dry periods by meeting these demands 
with releases from the reservoirs.  As a result of this water management, 
natural water will be reserved in the system, and storm water discharge 
predicted in the No Action Alternative to be discharged in to the WCA 3A will be 
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significantly reduced.  This will result in overall reduction of nutrient loading 
into WCA 3A. 
 

 
 

Figure 6-1 through Figure 6-4 show the expected water budgets for 2010 and 
2050 for the future without project (base) condition and the future with project 
condition. 
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FIGURE 6-1: 2010 BASE CONDITION WATER BUDGET 



Section 6                                                                                                                                Environmental Effects 

Revised Final BCWPA PIR and EIS                                                            April 2007 (Revised May 2012)  
6-17 

 
FIGURE 6-2: 2010 WITH BROWARD COUNTY WATER PRESERVE AREA 

PROJECT CONDITION WATER BUDGET 
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FIGURE 6-3: 2050 BASE CONDITION WATER BUDGET 
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FIGURE 6-4: 2050 WITH BROWARD COUNTY WATER PRESERVE AREA 

PROJECT CONDITION WATER BUDGET 
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6.1.6 Water Resources 
 

 

 

 

 

 

6.1.6.1 Water Supply 

6.1.6.1.1 No Action, F1, F4, A1 and A4 Alternatives 

The Western C-11 Basin is south of WCA 2B and east of WCA 3A and WCA 3B.  
Water levels in WCA are controlled from four to six feet above water levels in the 
Western C-11 Basin.  Due to this difference, groundwater seepage from the WCA 
recharges the Western C-11 Canal, which in turn, recharges the urban wellfields 
and other water users in the Western C-11 Basin.  All the alternative plans 
evaluated include the S-381 structure in the Western C-11 Canal.  This 
structure separates seepage from WCA 3 and stormwater from the developed 
Western C-11 Basin.  This structure may also reduce seepage from recharging 
the Western C-11 Canal Basin.  Therefore, during dry conditions, if groundwater 
seepage to the Western C-11 Basin does not adequately maintain the Western C-
11 Canal, the S-381 structure can be opened to allow seepage collected west of 
the S-381 structure to be delivered to the Basin, east of the S-381 structure, to 
meet urban demands.  Operation of the S-381 will ensure that all evaluated 
alternatives meet or exceed water deliveries as compared to the future without 
project conditions in the Western C-11 Basin. 

The C&SF Project has had difficulties making water deliveries to the C-9 Canal 
Basin to prevent salt water intrusion during dry periods.  This is due to the 
configuration of the C&SF Project and the conveyance capacity of the C-9 Canal 
under low water level conditions.  The coastal municipalities have chosen 
reverse osmosis water treatment systems allowing them to use water from the 
highly mineralized Floridan aquifer, since water from the Biscayne aquifer, 
along the coast, has chloride concentrations too high for potable use. 

The alternatives evaluated under CERP and WPAFS do not provide enough 
water during dry conditions to allow the coastal municipalities to use regional 
deliveries.  The only exception is the Alternative A4  (then known as SP) 
simulation, which was completed during WPAFS and included an ASR system 
incorporated in the C-9 Impoundment.  The ASR system provides long term 
storage of water captured in the impoundment.  Without an ASR system the 
impoundment experiences water losses from seepage and evapotranspiration; 
hence, water is not available from the impoundment during prolonged dry 
periods. 

The figures below depict monthly water restrictions over the 36-year simulation 
period.  The restrictions are due to either low levels in Lake Okeechobee (shown 
in the figure as L) or local driven triggers aimed at protecting the salinity 
envelope (shown as 1, 2 or D).  The ‘1’ represents Phase 1 restrictions, ’2‘ 
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represents Phase 2 restrictions and D represents dry season restrictions that are 
a continuation of Phase 1 restrictions. 
 

 

 

 

LEC Service Area 2 is approximately equivalent to Broward County and LEC 
Service Area 3 approximately represents the Miami-Dade County area.  
SFWMM simulation names are ExPIR, ExPWPA, 2050B3 and NAIWPA.  
ExPIR, the 2005 base or existing conditions (including 2005 land use and water 
demands), can be compared to ExPWPA simulation which simulates 2005 
conditions with the BCWPA Project in place.  The 2050B3 simulation represents 
the 2050 base conditions which can be compared with the NAIWPA simulation 
which is the 2050 conditions with the BCWPA Project included. 

The figures below show very little impact to water restrictions.  In LEC Service 
Area 3, the existing conditions comparison of ExPIR (Figure 6-5) to ExPWPA.   
(Figure 6-6) shows one less Phase 1 Water Restriction with the project 
implemented, a slight improvement.  The future conditions for LEC Service Area 
3 (Figure 6-7 and Figure 6-8) show no change. 

In LEC Service Area 2, the simulations show little impact to the number of 
months of water restrictions.  Comparing the existing condition simulation of the 
ExPIR (Figure 6-9) to the ExPWPA (Figure 6-10) simulation shows two months 
of improved conditions with the project in place.  A Phase 2 restriction is reduced 
to a Phase 1 restriction and a Phase 1 restriction is reduced to a dry season 
restriction.  A dry season restriction indicates that regional water conditions 
have returned to within a normal range; however, restriction continues until the 
end of the dry season.  The future conditions (Figure 6-11 and Figure 6-12) 
show improvements in three months and complete elimination of another month 
of restrictions.  Also in the future condition, one month worsens from a Phase 1 
to a Phase 2 restriction.  The results show an overall improvement, while very 
slight, to the number of months of water restrictions. 
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FIGURE 6-5: FREQUENCY OF WATER RESTRICTIONS IN LOWER EAST 

COAST SERVICE AREA 3 FOR EXPIR CONDITION 
 

  
FIGURE 6-6: FREQUENCY OF WATER RESTRICTIONS IN LOWER EAST 

COAST SERVICE AREA 3 FOR EXWPA CONDITION  
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FIGURE 6-7: FREQUENCY OF WATER RESTRICTIONS IN LOWER EAST 

COAST SERVICE AREA 3 FOR 2050B3 CONDITIONS 
 

 
FIGURE 6-8: FREQUENCY OF WATER RESTRICTIONS IN LOWER EAST 

COAST SERVICE AREA 3 FOR NAIWPA CONDITION 
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FIGURE 6-9: FREQUENCY OF WATER RESTRICTIONS IN LOWER EAST 

COAST SERVICE AREA 2 FOR EXPIR CONDITION 
 

 
FIGURE 6-10: FREQUENCY OF WATER RESTRICTIONS IN LOWER EAST 

COAST SERVICE AREA 2 FOR EXPWPA CONDITION 
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FIGURE 6-11: FREQUENCY OF WATER RESTRICTIONS IN LOWER EAST 

COAST SERVICE AREA 2 FOR 2050B3 CONDITION 
 

 
FIGURE 6-12: FREQUENCY OF WATER RESTRICTIONS IN LOWER EAST 

COAST SERVICE AREA 2 FOR NAIWPA CONDITION 
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6.1.6.2 Flood Protection  
 

 

 

 

 

 

 

 

 

 

 

The intent of the level of service analysis for flood protection, contained in the 
WRDA 2000 and the CERP Programmatic Regulations as well as Florida State 
law regarding the implementation of CERP, is to ensure that CERP components 
do not negatively impact existing levels of flood protection. 

A key design criterion and goal throughout the development of the BCWPA 
components has been that flood damage reduction of developed areas will remain 
the same or be improved with the selected plan implemented as compared to the 
future without plan in place.  No additional flood impact to residential or 
commercial properties will be caused by implementation of the plan.  Refer to 
the Project Assurances in Section 8.4 and Annex C for further analysis of flood 
protection.   

6.1.6.2.1 No Action Alternative 

Existing levels of flood protection would be maintained. 

6.1.6.2.2 No Action, F1, F4, A1 and A4 Alternatives 

Flood protection analysis of the impoundments with a maximum depth of four 
foot indicated that seepage could be adequately controlled to maintain existing 
levels of flood protection in areas adjacent to the project.  

6.1.7 Water Quality 

6.1.7.1 No Action Alternative 

The BCWPA study area mainly covers WCA 3, which is divided into two 
impoundments:  WCA 3A and WCA 3B by the L-67A Canal that runs diagonally 
from northeast to southwest in the southeastern quadrant of WCA 3.  Together, 
the impoundments cover approximately 921 square miles. 

Under existing conditions, WCA 3A receives water from Lake Okeechobee and 
the EAA via the North New River and Miami canals.  Also, seepage and 
stormwater runoff from the Western C-11 Basin is pumped through the S-9, 
elevating nutrient concentrations because the runoff contains a higher 
concentration of nutrients compared to nutrient levels in WCA 3.  WCA 3B is a 
significant recharge area to the Biscayne aquifer and is important in controlling 
saltwater intrusion in municipal wells in populated areas to the east, along the 
coast.  WCA 3B receives most of its water from rainfall and occasionally from 
WCA 3A via the C-6 (Miami) Canal.  Water is discharged from WCA 3B via the 
C-6 (Miami) Canal.   
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Water quality in the study area is significantly influenced by development.  
Urban and agricultural development and expansion of drainage systems resulted 
in the extensive array of levees and canals which allow non-point source 
(stormwater and landscape) runoff and point sources of pollution (wastewater 
and industrial discharges) to enter the system in many areas.  The constituents 
used in evaluating water quality in the WPA components are total phosphorus 
(TP) and dissolved oxygen (DO).  Without the project, TP concentration and 
loadings are expected to increase, and DO will continue to decline or stabilize to 
some extent as water is moved through the storage areas.  It should be noted 
that DO excursions (low levels of dissolved oxygen) are primarily due to the 
natural condition within the marsh.  It is anticipated that further degradation 
within the project area will continue resulting in potential decline of ecological 
productivity, if no restorative/water quality improvements are implemented. 
 

 

 

 

 
 

6.1.7.2 Alternatives F1, F4, A1 and A4 

All four alternatives are physically similar with the exception of the additional 
impoundment with Alternatives A1 and A4 and utilize the same types of 
management measures.  These are impoundments, canal improvements, culverts 
and culvert enlargement, pumping stations, inlet and outlet structures, levees 
and buffer marsh areas.  They all involve diverting stormwater runoff events to 
an impoundment for temporary storage and reducing levee seepage by allowing 
higher water levels and longer seasonal hydroperiods in the marsh areas; 
therefore, differences between alternatives are not anticipated.  For each of the 
alternatives, the impoundments will provide both ecological benefits through 
increased spatial extent of habitat and increased water storage capacities while 
maintaining the same level of service for flood protection that presently exists 
within the project area. 

6.1.7.3 Alternatives F1 and F4 

Alternatives F1 and F4 would improve water quality and environmental benefits 
compared to the No Action Alternative.  Based on the impoundment 
configuration and associated water management structures to move water to the 
C-11 Impoundment and return water to WCA 3A, there should be a reduction in 
nutrient loads discharged through the S-9 into WCA 3A based on reducing the 
need to pump runoff through the S-9 resulting from the ability to store the water 
in the C-11 Impoundment.  Additionally, there is a dilution effect of the higher 
water quality (lower nutrient concentrations) seepage water mixing with the 
runoff (higher nutrient concentrations) within the C-11 Impoundment prior to 
discharge through the S-9.  Potential TP loading for Alternative F1 and F4 
would be 1.323 and 1.331 metric tons of TP per year, respectively.  
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6.1.7.4 Alternatives A1 and A4  
 

 

 

 

 

 

Under Alternatives A1 and A4, water quality improvements and associated 
environmental benefits would be greater compared to No Action Alternative, and 
Alternatives F1 or F4 due to the C-9 Impoundment’s ability to increase the 
project’s storage capacity.  Therefore, Alternatives A1 and A4 provide additional 
storage capacity when Alternatives F1 and F4 would require S-9 pumping to 
alleviate runoff volume.  Additionally, there is a corresponding reduction in 
nutrient load into WCA 3A due to the potential dilution effect of the collected 
seepage from the WCA which has a higher water quality (lower nutrient 
concentrations) provided by C-11 and C-9 impoundments prior to discharge 
through the S-9.  With Alternative A1 and A4, TP loading in WCA 3 would be 
0.271 and 0.173 metric tons of TP per years, respectively. 

Both C-11 Impoundment design alternatives include potential adverse water 
quality impacts to the Biscayne aquifer due to the Finger Lakes with 
Alternatives A1 and A4, because these rock pits are approximately 50 feet deep 
and are connected to the aquifer.   

6.1.8 Vegetative Communities 

6.1.8.1 No Action Alternative 

It is likely that non-mitigation lands within the C-11 and C-9 impoundments 
would be converted to residential and commercial development consistent with 
the surrounding area.  The organic soils would be removed, fill material brought 
in, and existing vegetation cleared and replaced with ornamentals.  It should be 
noted, however, that due to the extent of jurisdictional wetlands within the C-9 
and C-11 impoundment footprints, CWA Section 404 DA regulatory permits 
would be required for fill activities.  Mitigation under such permits may include 
some onsite mitigation similar to what exists in the C-11 Impoundment 
footprint, e.g. the Weston Increment III mitigation areas.     

Under the No Action Alternative, existing permitted mitigation areas and their 
associated vegetative communities within the C-9 and C-11 impoundment 
project areas would likely remain.  Mitigation areas established under DA 
permits within the C-11 Impoundment footprint include 107.7 acres and 119.93 
acres of freshwater marsh known as the Weston Increment III mitigation sites 
and 2.6 acres of littoral shelves associated with White Construction Industries.  
There are an additional 10.2 acres and 0.49 acre of freshwater marsh wetland 
mitigation within the C-11 Impoundment footprint associated with local and 
state regulatory permits for White Construction Industries and Sivore 
Construction, respectively.  The Weston Increment III mitigation areas are 
protected under a Conservation Easement and have been deemed successful by 
the USACE Regulatory Division.  As such it is unlikely that these areas would 
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be developed under the No Action Alternative.  Development of the other 
mitigation sites would require regulatory approvals.   
 

 

 

 

 

Within the C-9 Impoundment footprint, the majority of the permitted mitigation 
area, 781 acres, is a wetland mitigation area known as Sunset Lakes.  Although 
not a high quality successful mitigation area, approximately 681 acres are 
protected under a Conservation Easement granted to SFWMD and thus would 
not likely be developed.  The remaining approximately 100 acres is located on 
the Bregmann Tract which is adjacent to, and south of, the privately owned 
Sunset Lakes parcel.  The Bregmann Tract was purchased by SFWMD through 
a 1996 Grant Agreement from the DOI for Everglades restoration purposes.  As 
this land is in public ownership and a land use change from DOI is required to 
convert the lands to some other use, it cannot be presumed that it would be 
developed under the No Action Alternative.  

Within the WCA 3A/3B SMA existing vegetative communities (wet prairies and 
sawgrass marsh) would likely remain although non-native plant species such as 
Melaleuca (Melaleuca sp.) and other invasive species will continue to spread 
throughout, replacing native wetland vegetation.  The area is predominately 
USACE jurisdictional wetlands providing an important buffer between WCA 
3A/3B SMA and the developed areas.  As such, regulatory permitting required to 
convert the lands to development would likely be difficult to obtain.  

Under the No Action Alternative, vegetative communities within WCA 3 would 
remain and would be managed by SFWMD for exotic plant control; however, 
they would continue to degrade due to deteriorated water quality associated with 
urban runoff through the S-9.   

6.1.8.2 Alternatives F2 and F4 

Since the proposed C-9 Impoundment is not included in either of these 
alternatives, the land associated with this impoundment would most likely be 
developed as in the No Action Alternative, except for the 781 acres of mitigation 
lands which would likely remain.  Under Alternatives F1 or F4 vegetation on the 
project site would be replaced by an above ground impoundment (C-11 
Impoundment), embankment, and associated seepage canal with some 
functional wetland habitat.  The impoundment could provide limited lacustrine 
(open water) habitat, with floating and submersed native and non-native 
vegetation.  However, the operational plan for a reservoir to meet the project 
objectives constrains the ability of the project site to be optimized for 
management as habitat for fish and wildlife.  Hydrologic modeling indicates that 
this area would experience wide-ranging depth and duration fluctuations.  
Depths fluctuation from four feet to complete dry down for one- or two-month 
intervals would preclude survival of most wetland species.  In comparison to the 



Section 6                                                                                                                                Environmental Effects 

Revised Final BCWPA PIR and EIS                                                            April 2007 (Revised May 2012)  
6-30 

No Action Alternative, these hydrologic conditions would provide some limited 
benefits to opportunistic plants and animals that could adapt to such 
environmental dynamics.  Both alternatives include designs for littoral shelves 
in the seepage canals surrounding the impoundment.  Sloping littoral shelves 
are intended to provide zones of appropriate hydroperiods for plant diversity and 
habitat for fish spawning and wading bird foraging during water level 
manipulation.  This would provide wetland and foraging potential for the 
proposed site.  Both alternatives provide for the removal of Melaleuca and other 
non-native vegetation from within the WCA 3A/3B SMA.  This would allow for 
the recruitment of native vegetation providing a more natural wetland 
community. 
 

 

 

Implementation of Alternatives F1 or F4 would affect the distribution of native 
and non-native vegetation within WCA 3A and 3B.  A more natural hydroperiod 
would assist in restoring natural plant communities in the WCAs.  Better-timed 
and greater quantities of water to regions that are now too dry would result in a 
more natural mosaic of plant communities.  By reducing dry season withdrawals 
from the WCAs, organic soils loss, sawgrass community loss, and alteration of 
periphyton communities would be reduced within these areas.  A change to a 
more natural hydroperiod would benefit native vegetation to the detriment of 
some non-native species; however, it could encourage other non-native species.  
In addition, native vegetation would further benefit through reduction of 
contaminants in stored water when allowing the native water (rain fed and 
seepage) verses canal water to hydrate these natural areas.  Reduction in 
nutrients would aid in reducing cattail/non-native vegetation that compete with 
native plants in the system.  An increase in the quality and spatial extent of tree 
islands, periphyton communities, sawgrass, and wet prairies would be 
anticipated as a result of maintaining better hydroperiod and stages throughout 
the year, specifically by reducing dry-out events and reducing containments 
entering the system. 

6.1.8.3 Alternatives A1 and A4 

Under Alternatives A3 and A4, two above ground impoundments (C-9 and C-11) 
with associated seepage canals and embankments would be constructed.  The 
construction of the C-9 Impoundment and seepage canals would provide 
additional limited lacustrine habitat and littoral habitat compared to 
Alternatives F1 and F4.  Similar to Alternatives F1 and F4, the operational plan 
for both impoundments to meet the project objectives, constrains the ability of 
the project sites to be optimized for management as habitat for fish and wildlife.  
Hydrologic modeling indicates that these impoundments would experience wide-
ranging depth and duration fluctuations from complete dry down to four feet 
above soil surface for one- or two-month intervals, potentially impacting the 
survival of most wetland species.  In comparison to the No Action Alternative 
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and Alternatives F1 and F4, these hydrologic conditions would provide limited 
benefits to opportunistic plants and animals that could adapt to such 
environmental dynamics.   
 

 

 

 

 

 

 

The implementation of Alternatives A1 and A4 would affect the distribution of 
native and non-native vegetation within WCA 3A and 3B as with Alternatives 
F1 or F4.  However, the improvements should be greater as a result of two above 
ground impoundments versus one, increasing the ability to reduce nutrient 
concentrations in water discharged though the S-9.  Therefore, Alternatives A1 
and A4 should provide a larger reduction in the cattail expansion rate and 
enhanced ecological conditions for ridge and slough communities than 
Alternatives F1 and F4.  Melaleuca removal and other exotic vegetation within 
WCA 3A/3B SMA under Alternatives A1 and A4 would be the same as for 
Alternatives F1 and F4. 

6.1.9 Fish and Wildlife Resources 

6.1.9.1 No Action Alternative 

The residential and commercial development associated with the No Action 
Alternative would eliminate the existing fish and wildlife habitat on the project 
site with the exception of the fish and wildlife habitat provided by the existing 
mitigation areas which would remain but likely be reduced due to pressure from 
surrounding development.  Residential developments have some limited 
potential for habitat suitable for smaller mammals and birds.  In addition, 
wetland areas created as compensatory mitigation associated with development 
would provide some fish and wildlife benefit.  However, this could be in a 
different basin or county.  WCA 3A/3B SMA and WCA 3A and 3B would continue 
to provide some level of fish and wildlife resources recognizing that continued 
degradation of habitat under the No Action Alternative would result in less use 
by fish and wildlife. 

6.1.9.2 Alternatives F1 and F4 

With Alternatives F1 and F4, habitat within the proposed C-11 Impoundment 
footprint, consisting of uplands and wetlands, would be permanently altered due 
to construction of the impoundment.  Features of the impoundment, such as the 
embankments and seepage canals would provide some limited habitat for fish 
and wildlife utilization.  Seepage canals would provide habitat for fish and 
foraging habitat for wading birds.  Embankments would provide some upland 
habitat for terrestrial species.  In addition, the placement of the impoundment 
between the natural areas and the rapidly expanding development to the east 
will help buffer the impacts of development on fish and wildlife.   
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With Alternatives F1 and F4, water would be retained in the natural system to 
maintain proper hydroperiod and stages within WCA 3, and may increase usage 
by wading birds and snail kites, as well as animals utilizing special ecosystem 
features, such as tree islands.  The C-11 Impoundment would provide some 
surface area for wading birds to forage in.   
 

 

 

 

 

Construction of the proposed alternatives could temporarily impact foraging and 
habitat of wading birds, waterfowl, and shorebirds during construction.  Given 
that the project location is adjacent to WCA 3, the project area is likely used by 
foraging wading birds.  FWC Wading Bird Nesting database has documented 
nesting colonies in the vicinity of the project area.  Several locations within the 
project area, including 50 percent of the WCA 3A/3B SMA, were identified as 
Strategic Habitat Conservation Areas for wading birds.  Precautions would be 
taken to minimize disturbance to any nesting sites within or immediately 
adjacent to the construction site.  Aquatic reptiles and amphibians, as well as 
fish, may be temporarily impacted by construction and turbidity.  Terrestrial 
wildlife would be displaced during construction but may be capable of using 
constructed levees.   

6.1.9.3 Alternatives A1 and A4 

With Alternatives A1 and A4, habitat within the proposed C-11 Impoundment 
footprint, consisting of uplands and wetlands would be permanently altered due 
to construction of the impoundment.  With the proposed construction of an 
additional impoundment (C-9 Impoundment) under Alternatives A1 and A4, 
additional upland and wetland habitat would be altered.  Features of the 
impoundments, such as the embankments and seepage canals, would provide 
some limited habitat for fish and wildlife utilization.  In addition, the placement 
of the impoundments between the natural areas, and the rapidly expanding 
development to the east, would help buffer the impacts of development on fish 
and wildlife.  Alternatives A1 and A4 would provide for a larger buffer area with 
the construction of the additional C-9 Impoundment. 

Water would be retained in the natural system to maintain proper hydroperiod 
and stages within the WCA 3, and may increase usage by wading birds and snail 
kites, as well as animals utilizing special ecosystem features, such as tree 
islands.  This benefit is expected to be greater with Alternatives A1 and A4 
compared to the other alternatives, as a result of two impoundments (C-11 and 
C-9 in Alternatives A1 and A4) versus one impoundment (C-11 in Alternatives 
F1 and F4).  The two impoundment configuration provides more surface area for 
wading birds to forage.  Additionally, larger storage capability equates to less 
discharging of the S-9, maintaining more desirable hydroperiods. 
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Because the project location is adjacent to WCA 3, the project area would 
probably be used by foraging wading birds.  The FWC Wading Bird Nesting 
database has documented nesting colonies in the vicinity of the project area.  
Several locations within the project area, including 50 percent of WCA 3B SMA, 
were identified as Strategic Habitat Conservation Areas for wading birds.  
Precautions would be taken to minimize disturbance to any nesting sites within 
or immediately adjacent to, the construction site.   
 

 

 

 

 

 

 

For Alternatives F1, F4, A1 and A4, water that is retained in the natural system 
helps maintain proper hydroperiod and hydrostages within the WCA 3, which is 
anticipated to increase usage by wading birds and snail kites, as well as animals 
that use special ecosystem features, such as tree islands.  This benefit is 
expected to be greater with the A-series alternatives when compared to the other 
F-series alternatives. 

6.1.10 Federal and State-Listed Species 

USFWS has been an active member of the BCWPA Project team and has 
provided guidance through informal consultation during plan formulation and 
evaluation.  The Draft PIR/EIS served as the USACE Biological Assessment as 
described in 50 Code of Federal Regulations (CFR) §402.12 with the 
determination of may affect, but not likely to adversely affect the eastern indigo 
snake, wood stork, snail kite, bald eagle, West Indian manatee or the Florida 
panther.  USFWS concurred with that determination in a letter dated April 7, 
2006.  After the completion of the Draft PIR, the bald eagle was de-listed and 
removed from the discussion in this section.  It should be noted that the Draft 
PIR/EIS and effect determination for the CERP BCWPA Project served as the 
USACE Regulatory Division’s effect determination and Biological Assessment 
for the State Expedited Project/Initiatives BCWPA Project. 

6.1.10.1 No Action Alternative 

Under the No Action Alternative, there would be no immediate impacts to 
threatened or endangered species.  However, if areas of the C-9 and C-11 
impoundments were developed as anticipated in a future without condition, 
utilization by federally listed species would decline.  In addition, utilization of 
WCAs and WCA 3A/3B SMA by federally listed species would remain the same 
as existing. 

6.1.10.1.1 Eastern Indigo Snake 

Implementation of Alternatives F1, F4, A1 and A4 would convert mixed upland 
and wetland habitat into reservoirs.  This would result in the loss of potential 
eastern indigo snake habitat within the footprint of the C-11 (Alternatives F1, 
F4, A1 and A4) and C-9 (Alternatives A1 and A4) impoundments.  However the 
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newly constructed levees associated with the impoundments would provide 
foraging and resting habitat for the eastern indigo snake.  To minimize potential 
adverse effects to the eastern indigo snake, the USFWS Standard Protection 
Measures for the Eastern Indigo Snake would be implemented during 
construction.  USACE has determined that the eastern indigo snake may be 
affected, but is not likely to be adversely affected by implementing Alternatives 
F1, F4, A1 or A4. 
 

 

 

 

6.1.10.1.2 Wood Stork 

The BCWPA Project area is within the CFAs of the three wood stork colonies 
previously mentioned in the existing conditions section of the PIR.  Thus, by 
altering the hydroperiod of existing wetlands and maintaining water levels 
above the optimal feeding depth of 15 inches (Coulter and Bryan, 1993) for 
extended periods of time, the project would result in the loss of potential foraging 
habitat within the footprint of the impoundments.  Alternative F1 and F4 result 
in the loss of approximately 1,250 acres of wood stork foraging habitat within C-
11 Impoundment and WCA 3A/3B SMA.  Alternative A1 and A4 would result in 
the loss of approximately 1,778 additional acres respectively, due to inclusion of 
the C-9 Impoundment.  However, allowing for the periodic dry down of areas 
within the impoundments may limit the impact and subsequent loss of foraging 
areas available to wood storks.  Dry downs are especially important during peak 
nesting season (January to July) when less travel time between feeding and 
nesting sites is important to chick survival (Kahl, 1964).  The operating plan 
allows for retention of six inches of water in the impoundments during the dry 
season when available. 

Wood storks may find foraging opportunities along the edges of the seepage 
canals and around the perimeter of the C-11 and C-9 impoundments.  
Additionally, the BCWPA Project includes a replacement compensatory plan to 
offset impacts to existing wetland mitigation sites.  For Alternatives F4 and A4, 
the plan includes a two-foot storage compartment and wetland mitigation area 
which will provide foraging habitat for wood storks.  This marsh is 
approximately 205 acres under Alternatives F4 and A4.  All of the alternatives 
include a compensatory mitigation component for wetland improvement within 
the WCA 3A/3B SMA.  Mitigation activities will enhance wood stork foraging 
habitat by improving wetland hydroperiod and restoring the vegetative 
community structure with native wetland plant species. 

To minimize adverse effects to the wood stork, the USFWS Habitat Management 
Guidelines for the Wood Stork in the Southeast Region, U.S. Fish and Wildlife 
Service Supplemental Habitat Management Guidelines for the Wood Storks In 
The South Florida Ecological Services Consultation Area and Wood Stork 
Standard Local Operating Procedures for Endangered Species would be 
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consulted during planning design and construction of the project.  USACE has 
made the determination that implementing Alternatives F1, F4, A1 or A4 may 
affect, but is not likely to adversely affect, the wood stork. 
 

 

 

 

 

6.1.10.1.3 Everglade Snail Kite 

The Everglade snail kite (here after referenced as snail kite) could be directly or 
indirectly affected by the proposed project.  The proposed impoundment sites are 
located near WCA 3, which has designated critical habitat for the snail kite.  No 
known nesting locations are documented in proximity to the impoundment sites.  
However, snail kites will forage where appropriate perching habitat and apple 
snails are found.  Snail kite use of the sites is low at present.  Construction of 
four-foot deep impoundments would not likely provide habitat for the snail kite.  
Habitat for the snail kite and its prey the apple snail in WCA 3 is expected to 
improve as a result of the hydrologic improvement with the implementation of 
any of the Alternatives F1, F4, A1 or A4.  However, with Alternatives A1 or A4 
the improvement would be expected to be greater with the addition of the C-9 
Impoundment when compared to Alternatives F1 and F4.  It is anticipated that 
any of the alternatives would provide additional habitat usable for the snail kite 
over the No Action Alternative.  USACE has therefore determined that the 
project may affect, but is not likely to adversely effect, the Everglade snail kite 
and its critical habitat.   

6.1.10.1.4 West Indian Manatee 

West Indian manatees (here after referenced as manatees) have been 
documented within the C-11 and C-9 canals and have been observed as far west 
as the L-33/L35 levee along the eastern boundary of WCA 3.  Manatee barriers 
have been placed at many water control structures.  These barriers prevent 
manatees from accessing the C-11 Canal.  However, manatees can access the C-
9, C-6, L-30, and L-33 canals.  The BCWPA Project has numerous structures 
that could be hazardous to manatees during operations.  Manatees are known to 
be killed or injured at inland water control structures.  The USFWS and the 
USACE are part of a multi-agency effort that resulted in the Guidelines for 
Manatee Conservation During CERP Implementation (October 2006).  The Draft 
Water Preserve Area Feasibility Report (USACE, 2001) outlined suggested 
requirements and locations for barriers that would exclude manatees (Table 
6-2).  Barriers would be located in the primary canals, which will restrict 
manatees from areas where several gated structures are to be constructed.  In 
addition, the USFWS Standard Manatee Protection Construction Conditions 
would be followed in order to reduce potential construction-related impacts to 
the species.  The USACE has determined that implementation of Alternatives 
F1, F4, A1 or A4 may affect but is not likely to adversely affect the West Indian 
manatee.  
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TABLE 6-2: SUGGESTED MANATEE BARRIER REQUIREMENTS AND 
LOCATIONS FOR BROWARD COUNTY WATER PRESERVE AREA 

PROJECT 
BCWPA Project Element Barrier Locations 
C-11 Impoundment None required - Barrier east of S-13AW has 

been installed as part of the S-381 Critical 
Project Structure 

C-9 Impoundment Barrier east of new structure S-511 in C-9 
Canal 

WCA 3A/3B Seepage Management 
Area 

Barrier east of new structure S-515 in C-6 
Canal 

 
 

 

 

 

 

 

 

 

 

6.1.10.1.5 Florida Panther 

The Florida panther (here after referenced as panther) is not known to use areas 
within the BCWPA Project area that would be impacted by construction of the C-
9 and C-11 impoundments or activities within the WCA 3A/3B SMA.  However, 
the panther is known to exist throughout WCA 3, which is inside the Florida 
Panther Consultation Area.  Alternatives F1, F4, A1 or A4 would improve the 
quality of the habitat within WCA 3, thus may benefit habitat use by the 
panther.  The USACE has determined that implementation of Alternatives F1, 
F4, A1 or A4 may affect, but is not likely to adversely affect the Florida panther.  

In addition to the species identified by the USFWS, the FWC had specific 
concerns about the following species. 

6.1.10.1.6 American Alligator 

American alligator habitat or nesting areas potentially could be displaced by 
construction activities within the canals or levees.  However, impacts associated 
with Alternatives F1, F4, A1 or A4 are not anticipated to permanently affect the 
American alligator. 

6.1.10.1.7 Florida Mouse 

The Florida mouse could inhabit the upland scrub, sandhill and ruderal sites 
within the proposed project footprint.  If this species is observed within the 
construction area, the FWC would be consulted for avoidance recommendations.  

6.1.10.1.8 Gopher Tortoise 

Given the abundance of pasture and ruderal areas within the proposed project 
footprint, it is possible that gopher tortoises could be present.  Prior to start of 
construction, surveys would be conducted to locate tortoises or their burrows 
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within the project footprint.  If the surveys reveal the presence of gopher 
tortoises, FWC would be consulted.  
 

 

 

 

 

 

 

 

 

 

6.1.10.1.9 Sandhill Cranes 

Florida sandhill cranes may utilize the mixture of pastures and wetlands within 
the project footprint.  If Florida sandhill cranes do occupy the sites, they may be 
temporarily displaced during construction of the impoundments.  It is 
anticipated that the Florida sandhill crane could return to the project site after 
construction and use the levees and banks for foraging. 

6.1.10.1.10 Burrowing Owls 

Burrowing owls frequently inhabit impacted and ruderal areas.  In order to 
minimize impacts, burrowing owl surveys would be conducted prior to 
construction and if located, the FWC would be consulted for practical 
management plans. 

6.1.10.1.11 Wading Birds 

It is anticipated that state listed wading birds, such as limpkin, little blue heron, 
snowy egret, tricolored heron, white ibis, roseate spoonbill and wood stork would 
utilize the canal banks, levees, littoral zones within the seepage canals and the 
WCA 3A/3B SMA associated with any of the proposed alternatives.  Potentially, 
if the water quality of the water discharged is poor, the quality of foraging 
grounds as well as direct uptake of toxic chemicals through accumulation in fish 
and aquatic organisms could impact these species.  However the proposed C-9 
and C-11 impoundments are not anticipated to degrade water quality, but in 
fact, could improve the quality through settling of contaminants.  Therefore it is 
anticipated that wading bird habitat would be improved throughout the system. 

6.1.11 Essential Fish Habitat 

6.1.11.1 No Action Alternative 

Under the No Action Alternative, EFH would continue to be adversely impacted 
through the discharge of stormwater from the Western C-11 Basin through the 
C-11 Canal to the Dania Cutoff Canal and the Atlantic Ocean and from the C-9 
Basin through the C-9 (Snake Creek) Canal into north Biscayne Bay.  
Discharges from the Western C-11 Basin east through the Eastern C-11 Basin to 
tide over the last five years average 55,000 acre-feet a year.  Existing conditions 
discharges from the C-9 Basin to tide through S-29, was predicted (2005 EXPIR 
model run) to be 211,680 acre-feet per year.   
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6.1.11.2 Alternatives F1, F4, A1, and A4  
 

 

 

 

 

 

 

Under all Alternatives, bleed down of the C-11 Impoundment via the C-11 Canal 
through the S-13 and S-13AW structures would occur off-peak and after storm 
periods when the following conditions are met: 1) the C-11 Impoundment 
contains water; 2) the C-11 East Canal (east of S-13AW) has returned to its 
control elevation; and 3) no storms are forecast for several days.  This would 
result in some minimal volume of additional freshwater flows to the Pond Apple 
Slough, which in turn is anticipated to improve its salinity levels.  The 
freshwater flows would be a constant, low volume release over several days to 
weeks, based on the required volume of water discharged out of the C-11 
Impoundment to regain storage capacity.     

Under all alternatives, construction of an impoundment within the Western C-
11 Basin will minimally increase the releases of freshwater to the Atlantic 
Intracoastal Waterway, John U. Lloyd Park, Port Everglades and the adjacent 
Atlantic coast areas.  The majority of the water flow is through the Dania Cutoff 
Canal with minor flows into the south fork of the New River.  No adverse 
impacts to salinity levels are expected and this would allow seagrass beds and 
mangrove habitat conditions in the downstream estuaries to maintain existing 
conditions.   

Alternatives A1 and A4 which include both the C-11 and C-9 impoundments 
would result in some beneficial effects to EFH in north Biscayne Bay including 
Dumfoundling Bay, Maule Lake, and the Oleta River.  With both of these 
alternatives, water will be released to tide through the C-9 Canal under the 
following conditions:  1) when there is capacity in the canal; 2) water is 
available; and 3) the downstream S-29 structure is within its operating range.  
When these three criteria are met, water delivery will help meet salinity targets 
in north Biscayne Bay.  Controlling the level of freshwater discharge through the 
S-29 structure and providing more water during the dry season will benefit 
growth and maintenance of oyster reefs, seagrass, and mangroves.  

Therefore, the USACE has determined that implementation of the project would 
not have an adverse impact on EFH or federally managed fisheries.  

6.1.12 Land Use 

6.1.12.1 No Action Alternative 

The SFWMD currently owns a large portion of the undeveloped vacant lands in 
the southwest portion of Broward County.  These lands are known as the 
Everglades East Coast Buffer Area and consist of approximately 7,343 acres.  
This land was acquired by the SFWMD for the purpose of developing the 
BCWPA Project for ecological improvements in WCA 3A and 3B.  Prior to the 



Section 6                                                                                                                                Environmental Effects 

Revised Final BCWPA PIR and EIS                                                            April 2007 (Revised May 2012)  
6-39 

purchase, many of these parcels were designated for residential development 
(5,795 units) (Broward County Evaluation and Appraisal Report, 2004 and 
Accommodating Population Growth in Broward County, 2000 to 2030, August 
2003).  In fact, the Proposed Urban Service Area Boundary Map shows these 
parcels as areas available for development.  Under the No Action Alternative, 
the SFWMD could sell the East Coast Buffer Area; however, approval from DOI 
would be required for those parcels purchased with Federal grants.  
Additionally, Federal and state regulatory permits would be required for any 
proposed future developments.     
 

 

 

 

 

Another possible scenario that could occur under the No Action Alternative 
includes wetland restoration/enhancement activities performed by private 
entities as mitigation under regulatory permits.  This is inconsistent with the 
use of the Everglades East Coast Buffer area in Miami-Dade County (i.e., 
Pennsuco wetlands), which serve as compensatory mitigation for the Lakebelt 
mining permits.  The simple removal of exotics would not be considered 
acceptable mitigation unless it is done in conjunction with the acquisition of land 
and/or restoration of some type to address the reason for the exotic infestation in 
the first place (e.g. lowered hydrology, land disturbance/fill, etc).  The Pennsuco 
mitigation effort included land acquisition, enhancement of wetlands and long 
term maintenance. 

6.1.12.2 Alternatives F1 and F4 

Alternatives F1 and F4 include the construction of the C-11 Impoundment 
(1,838.6 acres) and a buffer strip and operational changes in the WCA 3A/3B 
SMA.  The proposed project site under both alternatives would be located on the 
Everglades East Coast Buffer area properties.  The C-11 Impoundment would be 
located in the City of Weston.  With these alternative plans, land use changes 
from potentially developable land to lands used for the purpose of improving the 
ecosystem in WCAs 3A and 3B.  The change in land use of these parcels would 
reduce future residential development capacity by an estimated 5,795 units 
assuming all units would be permitted under regulatory programs, reduce the 
functionality of existing freshwater wetlands, improve the ecosystem in WCAs 
3A and 3B and develop new recreational opportunities around the 
impoundments. 

6.1.12.3 Alternatives A1 and A4 

Alternative A4 includes the construction of the C-9 Impoundment (1,739 acres), 
C-11 Impoundment (1,695 acres), and a buffer strip and operational changes in 
the WCA 3A/3B SMA.  Alternative A1 includes the construction of the C-9 
Impoundment (2,091 acres), C-11 Impoundment (1,734 acres), and a buffer strip 
and operational changes in the WCA 3A/3B SMA.  The proposed project site 
under both alternatives would be located on the Everglades East Coast Buffer 
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Area properties.  The C-11 Impoundment would be located in the City of Weston 
and the C-9 Impoundment would be located in the City of Miramar.  With these 
alternative plans, land use changes from potentially developable land to lands 
used for the purpose of improving the ecosystem in WCAs 3A and 3B.  The 
change in land use of these parcels would reduce future residential development 
capacity by an estimated 5,795 units assuming all units would be permitted 
under regulatory programs, reduce the functionality of existing freshwater 
wetlands, improve the ecosystem in WCAs 3A and 3B and develop new 
recreational opportunities around the impoundments. 
 

 

 

 

 

6.1.13 Aesthetics 

Major aesthetic qualities to be considered include geology, topography, water 
and vegetation.  Factors to be considered for evaluating quality include air and 
water pollution, pests, poor climate and unsightly adjacent areas. 

Aesthetic resources are defined as those natural resources, landform, vegetation 
and man-made structures in the environment, which generate one or more 
sensory reactions and evaluations by the observer, particularly in regard to 
pleasurable response.  These sensory reactions are traditionally categorized as 
visual, auditory and olfactory responses; more simply: sight, sound and smell. 
The visual sense is so predominant in the observer’s reaction and evaluation 
that aesthetic resources, for the purpose of this section, will be referred to as 
visual resources.  The other sensory stimulants, sound and smell, should be 
dealt with to the extent their presence is perceivable (ER 1105-2-100, 
Appendix C). 

It is national policy that aesthetic resources be protected along with other 
natural resources.  Current planning guidance specifies that the Federal 
objective of water and related resources planning is to contribute to National 
Economic Development (NED) consistent with protecting the nation's 
environment.  The USACE established a number of environmental goals, 
including:  (1) preservation of unique and important aesthetic values; and, (2) 
restoration and maintenance of the natural and man-made environment in 
terms of variety, beauty, and other measures of quality.  However, in meeting 
these goals, a standard of reasonableness must be applied in defining the 
appropriate level of expenditures for aesthetic quality of Civil Works projects.  
Current budgetary constraints and the intense competition for Federal funds 
dictate that a greater level of discipline be applied in meeting the USACE’s 
responsibilities to harmoniously blend projects with the surrounding 
environment while avoiding excessive expenditures. (ER 1105-2-100, Appendix 
C) 
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All aesthetic measures must be designed so that they are fully compatible with 
the project purpose and in no way compromise the safety, integrity or function of 
the project.  For example, it may be appropriate to screen a floodwall with 
vegetative plantings but it would be inappropriate to plant trees directly on a 
levee that might endanger its structural integrity or diminish its hydraulic 
characteristics. (ER 1105-2-100, Appendix C) 
 

 

 

 

 

 

Restoration of the south Florida ecosystem is expected to result in a healthier 
environment that will support vigorous plant communities, larger fish and 
aquatic animal populations, large numbers of wading birds, alligators, and 
sustainable populations of wide-ranging mammals, in a natural setting, in 
perpetuity.  Viewing wildlife, wetlands and open, relatively pristine spaces are 
valued by people, as tourism statistics for south Florida would seem to support.  
In the short term the anticipated increase in native animals and native plants 
alone may not appreciably impact aesthetics to the casual observer.  In fact, to 
the casual observer, the Everglades may already meet those criteria, as it is 
already a wilderness of fairly pristine character.  In the long term, however, with 
the CERP implementation, wading bird communities are expected to increase 
dramatically, offering the public memorable viewing experiences that have not 
been seen for decades.  While implementation of the BCWPA Project may not 
improve aesthetics, it is needed to ensure that a truly healthy and aesthetically 
pleasing ecosystem will exist in perpetuity (Draft WPAFR and Supplemental 
EIS, October 2001).  The only potential negative impact is increased mosquito 
population as a result of the stagnant waters in the impoundments. 

6.1.14 Recreational Resources 

According to the 2000 SCORP, the resource-based activities in which demands 
are projected to exceed supply in Region 11 (Broward, Dade and Monroe 
counties) are bicycle riding, camping (tent), freshwater beach activities, 
freshwater fishing (non-boat), hiking, hunting, nature study, and saltwater 
beach activities.   

The No Action Alternative would provide no additional recreational resources 
over what currently exists.  With increasing development in Broward County, 
the future projection includes a shortage of recreation facilities and improved 
biking, horseback riding, hiking, wildlife viewing, nature study, fishing and 
canoeing activities.   

6.1.14.1 Alternatives F1, F4, A1 and A4 

There are potential recreation resources that may be associated directly with the 
construction of the impoundments under all of the alternatives.  The recreation 
plan includes vaulted toilets, benches, parking lots, viewing platforms, picnic 
shelters, canoe launches, and information kiosks at three sites within the 
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BCWPA Project.  Presently, the uses are considered compatible with resource 
protection and passive recreation including: freshwater fishing, horseback 
riding, hiking, off road bicycling, wildlife viewing and nature study.   
 

 

 

 

 

 

 

 

The proposed BCWPA impoundments provide a unique and extensive natural 
resource-based recreational resource.  The restoration of the ecosystem could 
potentially have important impacts on the value of outdoor recreation in the 
study area.  The hydrologic changes associated with each alternative have been 
designed to improve the structure and function of the ecosystem in WCA 3A and 
WCA 3B.  These improvements can be expected to provide resource-based 
recreational opportunities compatible with the protection of the natural systems.  
The land use change could potentially help meet unmet demand for recreation 
such as bicycle riding, freshwater fishing (non-boat), hiking, and nature study.  
Many tourists and residents recreate in the natural areas surrounding the study 
area.  With an improvement in the ecology of the study area, the quality of the 
study area related recreation and/or the number of people who participate in 
study area related recreation, could increase as well.  Consequently, the value of 
outdoor recreation in the study area could also substantially increase. 

Appendix G describes the recreation plan for the selected alternative plan in 
greater detail. 

6.1.15 Socio-Economic Impacts 

6.1.15.1 Regional Economic Impacts 

The purpose of this section is to estimate the regional economic consequences of 
the project.  The main impacts on the regional economy as a result of project 
implementation are expected to result from expenditures on construction and 
real estate.   

Although the expenditures for the various alternative plans are quite large, and 
are expected to result in fairly large, regional economic impacts, these impacts 
are very small, relative to the regional economy in which they will take place (on 
the order of less than one-third of a percent). 

Expenditures for project construction, non-construction and real estate, 
represent an influx of money into the local economy.  Spending has a ripple, or 
multiplier, effect throughout the economy that can be estimated using 
multipliers that have been calculated using the U.S. Department of Commerce’s 
Regional Input-Output Multiplier System (Bureau of Economic Analysis, RIMS 
II, 1992).  RIMS II multipliers have been used to estimate the impacts on 
employment, earnings and output (sales) during the estimated two and one half 
year construction period.  
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TABLE 6-3: OVERALL REGIONAL ECONOMIC IMPACTS 

 
 
Alternative 

Impacts 
Project Costs Output Earnings Employment 

A1 $882,977,468 $585,305,009 5,255 $896,037,000 
A4 $841,951,585 $558,109,916 5,011 $864,700,000 
F1 $882,977,468 $412,477,416 3,703 $719,550,000 
F4 $577,209,052 $382,618,314 3,435 $684,490,000 

 
 

 

 

 

 

 
 

6.1.15.2 Overall Impacts:  Output (Sales), Jobs, and Earnings 

Expenditure impacts on gross output (sales), jobs, and earnings were computed 
for each alternative.  Initially the figures in Table 6-3 appear as enormous 
impacts resulting from the spending required for project implementation.  
However, these effects generally represent a very small percentage of the total 
economic activity in this region. 

It is important to remember that the construction is not a one-year injection into 
the regional economy, but will occur over a number of years.  The effects of the 
annual spending on the regional economy will prove even less significant than 
viewing the expenditures in total.  Since the impacts are likely to occur in 
varying magnitude over time, the summary effects given in Table 6-3 represent 
the upper limit if all these impacts were to occur simultaneously.  In reality, the 
impacts of construction last only as long as those activities are carried out.  The 
impacts represent the effects resulting from expenditures during project 
implementation that is expected to last two and one half years beginning at the 
start of project construction.   

Table 6-4 contains the labor employment and earnings for Florida’s Miami-Ft. 
Lauderdale-Pompano Beach Metropolitan Statistical Area (MSA).  The Florida 
gross state product (GSP) is presented for a comparison to the output (sales) 
created by the construction projects. 

When comparing the impacts of construction, as shown in Table 6-3 to the 
actual total figures for the south region and state, it is important to recognize 
that the latest earnings data available are from 2010 Census data and 2009 
Bureau of Economic Analysis data.  These figures have increased slightly since 
2009-2010, but are considered sufficient for this analysis.  It can be seen that the 
regional impact from project construction would be similar.  There would be no 
major long-term impact and the short-term impact would be insignificant 
compared to the economy of south Florida. 
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TABLE 6-4: REGIONAL AND STATE TOTALS 

Region Earnings (2010) Employment 
(2009) 

Gross Domestic Product 
by Region (2010) 

Miami-Fort Lauderdale-
Pompano Beach, FL (MSA) $147,513,197,000 3,087,468 $257,560,000,000 

Florida  $442,569,790,000 9,912,159 $747,735,000,000 

Source: U.S. Bureau of Economic Analysis 
 

 

 

 

 

 

6.1.15.3 Other Social Effects 

The other social effects (OSE) account considers the effects of alternative plans 
in areas that are not already contained in NED and regional economic 
development (RED) accounts.  The categories of effects contained within the OSE 
account include: 

• Urban and community impacts; 
• Life, health, and safety factors; 
• Displacement; 
• Long-term productivity; and  
• Energy requirements and energy conservation. 

The alternative plans could result in both beneficial and adverse OSE within the 
study area.  A variety of positive and adverse NED impacts on water supply, 
flood damage reduction and recreation are expected to result from any of the 
alternative plans.  Similarly, the alternative plans could have positive or adverse 
OSE impacts on the study area associated with (1) plan implementation, 
including land acquisition, project construction, and O&M activities, and (2) 
operation of the modified C&SF system.  As in the case of the NED effects, the 
OSE account is concerned with the net effects of the alternative plans (i.e., the 
differences between the with- and without-project future conditions). 

Some of the potential OSE impacts would occur primarily at the regional level, 
and others would have more localized effects.  At both levels, there may be some 
individuals and communities that are positively affected by the alternative 
plans, some that are adversely affected, and many that are not affected at all.  
Relative to the size of the regional or local economies, OSE effects may be 
minimal.  However, if these effects occur predominantly within a limited 
geographic area, or affect a relatively small or vulnerable population, then the 
impacts can be disproportionately large.  Therefore, the purposes of OSE 
analysis include not only determining the total magnitude of potential impacts, 
but also identifying the population (and its characteristics) that would be 
affected by any proposed action.  
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Some of the categories of effects typically included in the OSE account do not 
pertain to the alternative restoration plans.  For example, the alternative plans 
are not expected to affect energy use or energy conservation in the study area.  
As will be noted, other categories of potential OSE impacts have been addressed 
previously. 
 

 

 

 

6.1.15.4 Potential Urban and Community Impacts 

An urban and community impact is the principal category of potential OSE 
impacts associated with the alternative restoration plans.  This category of 
impacts includes effects on income distribution, employment distribution, 
population distribution and composition, and quality of community life.  Some 
urban and community impacts have previously been addressed.  For example, 
regional income effects and fiscal impacts were discussed in the RED analysis.  
In addition, the impacts of agricultural water supply and M&I water supply 
were discussed in detail in earlier sections.  The OSE assessment of urban and 
community impacts considers both the potential for exposure to the effects of the 
alternative restoration plans and the degree of vulnerability to potential 
impacts.  Exposure refers to whether an individual or community is subject to 
the alternative plans OSE.  Vulnerability refers to the ability of that individual 
or community to respond or adjust to those effects. 

Potential urban and community impacts of the alternative restoration plans 
could result from:  (1) land acquisition and potential relocation of populations for 
reservoir and other project construction features, (2) reduced agricultural 
activity associated with removing the impoundment lands from cultivation, and 
(3) construction activity associated with plan implementation.  In general, 
construction activity is considered to have positive impacts.  At the local level, 
construction and O&M activities associated with the alternative restoration 
plans can have positive effects to local residents and communities by providing 
jobs, increasing local wages, increasing local sales, increasing tax revenues and 
generally benefiting the local economy. 

There are a variety of social and economic factors that are important 
determinants of an individual’s or community’s ability to cope with adversity.  
One of the most important economic factors in the ability of individuals and 
groups to respond is the number of employment alternatives available locally.  
The ability to find another job depends on the education and training of the work 
force as well as the needs of local economic concerns, such as other farms, 
agricultural-related services, or some other local business.  The socio-economic 
makeup of the community is also an important consideration of the ability of 
individuals and the community at large to cope with the adverse effects of large-
scale agricultural land conversion.  Some societal groups are recognized as 
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having less opportunity to respond to adversity.  These groups include ethnic 
and racial minorities, the elderly, and the poor.   
 

 

 

 

 

Broward County has a wide range of ethnic compositions, proportions of elderly 
population, unemployment rates, and per capita incomes.  These socio-economic 
characteristics suggest that the rural counties of the study area – those that are 
expected to provide locations for new storage reservoirs – are areas that are least 
able to accommodate the associated economic and social effects on local 
communities.  However, in these rural areas the affected populations should be 
relatively small. 

6.1.16 Hazardous, Toxic, and Radioactive Waste (HTRW) 

Engineering Regulation (ER) 1165-2-132 states that “construction of civil works 
projects in HTRW contaminated areas should be avoided where practicable”. 
Compliance with the requirements of ER 1165-2-132 for the planning phase is 
demonstrated in this report.  The USACE and SFWMD will continue to 
document HTRW conditions on the project lands such that the project will be in 
compliance with the ER and other applicable HTRW policy.   

Implementation of the BCWPA project requires lands which are located adjacent 
to the WCA 3A basin.  Within the project study area, lands that meet these 
requirements generally are being farmed or used for light industrial activities 
presently or have been within the last 50 years.  The BCWPA study area is 
bordered on the north by the North New River Canal and on the south by the C-
6 Canal.  WCA 2 and 3 border the project site to the northwest and west, 
respectively.  To the east is the City of Weston.  During the plan formulation 
phase of the study, the project delivery team developed and/or modified Project 
alternatives in an effort to minimize and avoid lands that were likely to contain 
HTRW materials.  However, none of the planning alternatives evaluated is 
completely free of HTRW materials because every alternative includes former 
agricultural lands or light industrial lands that likely have residual  chemicals 
present.  The selected plan avoids HTRW to the extent possible by avoiding the 
Bishop/Nixon parcel (8.3 acres) and surrounding 12 acres located within the 
proposed WCA 3A/3B SMA because of the presence of significant HTRW 
contamination.  The project also incorporates a contingency plan for alternative 
mitigation in place of mitigation provided by the northern 400 acres (FDOT 
Optional Mitigation Area) of the C-9 Impoundment which may have levels of 
selenium in the soil that are incompatible with the restoration project,    

The Jacksonville District has worked with the South Florida Water Management 
District (SFWMD) to ensure that human health concerns and ecological risks are 
evaluated for lands required for the BCWPA Project.  Phase I Environmental 
Site Assessments (ESAs) were performed on each parcel under evaluation for the 
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Project.  The typical Phase I ESA scope of work is consistent with the 
Reconnaissance Phase requirements outlined in Section 7 of the USACE ER 
1165-2-132.  Phase II site investigations were conducted in accordance with 
ASTM standards.  When warranted, sampling of cultivated soils was conducted 
according to the FDEP, USFWS, and SFWMD jointly developed “Protocol for 
Assessment, Remediation, and Post-remediation Monitoring for Environmental 
Contaminants on Everglades Restoration Projects” (SFWMD, 2008).  The 
Protocol, which is commonly referred to as the Ecological Risk Assessment (ERA) 
Protocol, is intended to provide guidance on conducting environmental site 
assessments on agricultural lands proposed for use in projects to be inundated 
with water, such as for conversion to storm water treatment areas, wetlands, 
reservoirs, and other aquatic features.   
 

 

 

The ERA Protocol requires that relevant data collected during the Phase II ESA 
initially be compared to the human health Soil Cleanup Target Levels (SCTLs) 
from 62-777 F.A.C. and the ecological risk Soil Quality Assessment Guideline 
(SQAG) thresholds.  While the SCTL’s are promulgated standards under Florida 
law, the SQAG guidelines are not standards as defined in Section 403.803, F.S.  
Where the results exceed the SCTLs, a risk-based approach is used by the 
regulator to determine if corrective action is required or if an alternative target 
level is appropriate based on projected exposure.  Where the results exceed the 
SQAG screening criteria, a Screening Level Ecological Risk Assessment 
(SLERA) is performed as part of the Phase II ESA.  The purpose of the SLERA is 
to evaluate potential ecological risks to benthic invertebrates and higher trophic 
species, particularly USFWS trust species protected under the Endangered 
Species Act or the Migratory Bird Treaty Act, associated with exposure to the 
chemicals present in the soils, after the project is constructed and the property is 
inundated. 

The Phase II environmental audits conducted on the prospective BCWPA lands 
identified the HTRW contamination typically associated with farming operations 
such as fuel storage and residual agricultural soil contamination.  Other findings 
include a Formerly Used Defense (FUDs) site, septic systems, and evidence of 
illegal solid waste disposal.  The USACE investigated the status of the FUDs 
site (Ft. Lauderdale Bombing Target #7) and determined that no contamination 
exists on this site and that no further action is warranted.  The SFWMD has 
indicated that they have completed the environmental audits and corrective 
actions of BCWPA lands such as removal of storage tanks, and petroleum 
contaminated soils as well as most of the septic systems.  (email from Robert 
Taylor of SFWMD to Mark Shafer of USACE, February 8th, 2012.)   

As part of the Phase II studies, soil samples were collected from the cultivated 
and uncultivated areas (according to the most recent maps from the SFWMD / 
Environmental Consulting Technology Inc.) of the lands required for the C-9 
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Impoundment, the C-11 Impoundment, and the WCA 3A/3B SMA.  Samples 
were collected from each 50 acre grid cell and were analyzed for typical 
agrichemicals which include organic compounds and trace metals.  The results of 
these samples were compared against human health direct exposure criteria 
(Soil Cleanup Target Levels - SCTLs) established in 62-777 F.A.C., ecological 
exposure guidelines (Sediment Quality Assessment Guidelines - SQAGs) 
established by FDEP, and ecosystem specific ecological exposure guidelines 
provided by the Vero Beach Office of the USFWS.  The results of the soil testing 
conducted in the cultivated areas indicated no human health risks were present 
due to elevated concentrations of residual agrichemicals.  Soil sample selenium 
concentrations in the impacted soil ranged from less than 1 mg/kg to 7.7 mg/kg, 
well below the residential direct exposure limit of 440 mg/kg.  Within the C-9 
and C-11 impoundment lands, concentrations of selenium and to a lesser extent, 
barium, were found in the cultivated soils at levels above the FDEPs advisory 
SQAGs and interim USFWS selenium guidance concentrations.  The SFWMD 
determined that barium concentrations were indicative of natural background 
concentrations and thus less of an ecological concern since they exist in nearby 
wetlands at similar concentrations.   
 

 

 

The average natural background selenium concentrations range from 0.60 to 
0.94 mg/kg in Broward County; however, Lauderhill soils found in Broward 
County that potentially have been farmed have selenium concentrations ranging 
from 2.5 to 4.0 mg/kg (University of Florida 1999). The elevated soil selenium 
concentrations are likely not naturally occurring or from pesticide/herbicide 
application.  In this case, selenium is likely a trace contaminant of the  
phosphate fertilizers which were likely routinely applied in cultivated areas of 
the project lands.   

The USFWS and FDEP reviewed the Phase II results and focused on selenium 
as a potential ecological risk to fish and wildlife resources.  As part of this 
review, the USFWS established an interim restoration target for selenium of 2 
mg/kg in cultivated soils/sediments subject to inundation.  The USFWS 
concluded that flooding soils in the proposed C-11 and C-9 impoundments could 
result in selenium water concentrations that have the potential to adversely 
affect avian fauna.  As of January of 2012, the SFWMD has agreed to conduct a 
bioaccumulation study to determine if the screening level of 2 mg/kg is 
appropriately protective.  The results of this study should be available by 
Summer 2012.   

In summary, the due diligence studies and corrective actions performed on the 
Alternative 4A lands indicate that outstanding HTRW contamination has been 
addressed or minimized through project modification.  However, the presence of 
residual agricultural chemicals in the cultivated soils may require additional 
corrective actions.  The ASA(CW) issued a policy exemption for residual 
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agricultural chemicals on CERP project lands on 14 September, 2011.  This 
exemption allows under certain circumstances the Corps to certify lands with 
residual agricultural chemicals present in the soils and to handle materials 
containing residual agricultural chemicals.   A discussion of the application of 
ASA(CW) Agrichemical Policy for CERP Projects (Dated September 14, 2011) to 
this project is included in Section 7.11.   
 

 

 

 

 

 

 

6.1.17 Cultural Resources  

6.1.17.1 No Action Alternative 

Under the No Action Alternative, the proposed C-9 and C-11 impoundment areas 
would probably be developed for residential and commercial uses.  However, one 
of these three known sites is located within an established mitigation area; 
therefore, under the No Action Alternative, the wetland area would be protected 
in perpetuity thus the cultural site would likely remain as existing.  The other 
two sites would require a regulatory permit and would be evaluated by the 
USACE Regulatory procedures during conversion of the site.  A prehistoric site 
in the WCA 3A/3B SMA is known to contain intact human burials.  Under the 
No Action Alternative, the WCA 3A/3B SMA would not likely be developed thus 
this cultural site and would likely remain as existing. 

6.1.17.2 Alternatives F1 and F4 

A Phase II Survey was conducted on the three known archaeological sites within 
the footprint of the proposed C-11 Impoundment.  All three sites are middens 
which contain human remains and both floral and faunal artifacts.  The USACE 
has determined that all three sites are potentially eligible to be listed in the 
National Register of Historic Places.  For all alternatives, land disturbing 
activities during construction, such as clearing and grubbing, will have an 
adverse effect on the sites.  Once the C-11 Impoundment is constructed, 
increased water levels would further adversely affect these sites.  It is not 
anticipated that any of these alternatives would have any effect on historical 
resources within the WCA 3A/3B SMA.  Site 8BD59 in the WCA 3A/3B SMA will 
not be adversely affected by the project.    

6.1.17.3 Alternatives A1 and A4 

In addition to the proposed C-11 Impoundment, Alternatives A1 and A4 include 
the proposed C-9 Impoundment.  A Phase I Survey of the C-9 Impoundment was 
conducted; however, there are no known archaeological sites located within the 
C-9 Impoundment footprint.  The effects to cultural resources within the C-11 
Impoundment would be the same for Alternatives A1 and A4 as for Alternatives 
F1 and F4.  Construction of the C-9 Impoundment would not adversely affect 
any known historical resources located within the footprint.  It is not anticipated 
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that either alternative would have any effect on historical resources within the 
WCA 3A/3B SMA.  Site 8BD59 in the WCA 3A/3B SMA will not be adversely 
affected by the project. 
 

 

 

 

 

 

 

 

 

 

 

Therefore all of the alternatives have the potential to adversely impact known 
cultural resources within the C-11 Impoundment by ground clearing and 
changing the water level.  These sites are known to contain human remains and 
have been determined to be eligible for listing on the National Register of 
Historic Places.  Consultation with the SHPO, Native American Tribes and other 
interested parties is on going to determine mitigation measures.  Possible 
mitigation measures include avoidance of sites or construction of a protective 
berm around the sites.   

6.1.18 Air Quality 

6.1.18.1 No Action Alternative 

The air quality for this area is considered good and the region attains all 
National Ambient Air Quality Standards.  In the future under the No Action 
Alternative, due to increased populations and urbanization, air quality is 
expected to be degraded while still complying with air quality standards.   

6.1.18.2 Alternatives F1, F4, A1 and A4 

Construction activities associated with implementing Alternatives F1, F4, A1 or 
A4 would temporarily increase dust within the proposed project area.  BMPs to 
control dust would be implemented during construction.  Implementing any of 
the alternatives evaluated is not expected to permanently affect air quality. 

6.1.19 Noise 

6.1.19.1 No Action Alternative 

Within the major natural areas of south Florida, external sources of noise are 
limited and of low occurrence.  With the No Action Alternative, noise is expected 
to increase over what is presently associated with the project area, due to 
increased populations, urbanization and development within the proposed 
project footprint.   

6.1.19.2 Alternatives F1, F4, A1 and A4 

Noise impacts associated with Alternatives F1, F4, A1 or A4 would not 
permanently increase over what presently exists within the project area.  
Temporary increases in noise levels would be expected during construction of 
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any of the alternatives; however, this would be limited to the immediate area of 
construction.  
 

 

 

 

 

6.2 WETLAND MITIGATION AREAS ESTABLISHED UNDER 
REGULATORY PERMITS 

The general guiding principle for CERP Projects is that impacts to wetlands, 
other aquatic resources, and natural upland habitats will be avoided and 
minimized.  Unavoidable impacts are expected to be offset by the environmental 
benefits derived from the overall comprehensive restoration of the south Florida 
ecosystem; therefore, compensatory mitigation is not required.  However, the 
Central and Southern Florida Project Comprehensive Review Study, Final 
Integrated Feasibility Report and Programmatic Environmental Impact 
Statement, U. S. Amy Corps of Engineers Jacksonville District and South 
Florida Water Management District, April 1999 (PEIS) identified two areas 
where compensatory mitigation may be required.  Section 9.6, Fish and Wildlife 
Mitigation states that adverse impacts to scarce and unique habitats and 
adverse impacts to established compensatory mitigation sites including a 
reduction in the spatial extent of wetlands will be offset as part of project 
implementation.  This section of the PEIS also states that in such cases, 
compensatory mitigation measures should be established from a separate plan 
on a case-by-case basis, and not from benefits claimed by the Comprehensive 
Plan.   

Implementation of the BCWPA Project will result in reducing the functional 
values of existing wetland compensatory mitigation sites authorized by 
regulatory permits.  The sites were established under regulatory permit 
requirements in order to offset the adverse environmental impacts from 
permitted development projects and the resulting reduction of the spatial extent 
of wetlands at the development sites.    

A significant goal of the BCWPA Project is to increase the spatial extent of 
wetlands within the study area.  Adverse effects to regulatory-derived mitigation 
sites, which were intended to offset losses in the spatial extent of wetlands, could 
result in the BCWPA Project contributing to the reduction of functional values in 
isolated areas.  Accordingly, adverse impacts to regulatory-derived compensatory 
mitigation sites attributable to construction of the BCWPA Project or its 
operation will be offset as part of BCWPA Project implementation.  This 
compensatory mitigation requirement for the BCWPA Project must be derived 
from sources other than the benefits claimed or identified by the Comprehensive 
Plan itself.  Therefore, a separable compensatory mitigation plan for these 
impacts has been developed.  It is a goal of the BCWPA Project to both 
compensate for this mitigation areas that are impacted while also utilizing these 
sites for additional benefits to be derived by the project. 
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6.2.1 Impact of the Alternative Plans on Existing Mitigation Sites  
 

 

 

 

 

In order to quantify adverse impacts or losses of wetland function and value to 
the established mitigation sites as a result of the project, in June 2006, a multi-
agency team of biologists and regulators utilized UMAM to assess the function 
and value of the established wetland mitigation areas within the WPA project 
areas (Table 6-5).  The team, consisting of the USACE, USFWS, SFWMD, and 
USEPA, examined the existing condition of the wetlands and established a 
Functional Capacity Index (FCI).  The FCI indicates the level of wetland 
function and value based on a scale of zero to one with a zero indicating no 
wetland function and value provided and a one indicating 100 percent function 
and value provided.  The UMAM was used to determine which mitigation areas 
would be adversely impacted and the amount of replacement mitigation needed 
to offset the functional loss.  The number of acres of each mitigation site was 
multiplied by the existing condition functional loss in order to determine the 
functional gain required.   

The multi-agency team did not include the Sivore Construction mitigation site in 
the UMAM analysis since there is no record that this mitigation area was 
established under a DA permit.  The sites and acreages identified in the WPA 
Feasibility Report were based on the requirements of regulatory permits issued 
by the local permitting agency, Broward County.  Further review of the PEIS 
indicates the requirement for replacing mitigation areas impacted by the 
Restudy should be focused on DA regulatory permits issued under CWA Section 
404 (refer to Section 9.6,“Fish and Wildlife Mitigation” and Chapter XII, “Water 
Preserve Areas”). 

The UMAM evaluation (i.e., functional losses) for the DA permitted mitigation 
sites with project implementation is shown in for each alternative.  It should be 
noted that impacts to permitted mitigation sites are based on the conceptual 
design of the Alternatives as presented in Section 5 and that functional losses 
are presented as worst case scenario with no consideration for achievement of 
project goals with management for wetland function and value.  As shown on 
Table 6-6, implementation of Alternative A1 would result in the most functional 
loss and Alternative F4 would result in the least functional loss of wetland 
function and services provided by established compensatory mitigation sites.  

6.2.1.1 No Action Alternative 

Under the No Action Alternative there would be no impact to the existing 
mitigation sites.  Any future alteration of these areas would require DA permit 
modifications and approvals.  With future development of non-mitigation lands 
within the C-9 and C-11 impoundment footprints, the function and services 
provided by the mitigation sites would likely be reduced as adjacent lands are 
converted to residential and commercial development.   
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6.2.1.2 Alternative F1 
 

 

 

 

 

 

The proposed C-11 Impoundment project footprint for Alternative F1 would 
adversely impact approximately 230 acres of established mitigation.  Both 
mitigation sites, Weston Increment III and White Construction, would be 
subjected to the hydrologic pattern predicted for the impoundment with water 
levels fluctuating up to four feet in depth.  . 

Changing the hydrologic regime particularly to the Weston Increment III 
mitigation sites which currently exhibit a high level of wetland function and 
service would cause an adverse impact and replacement mitigation would be 
required.     

Under Alternative F1, the C-9 Impoundment would not exist; therefore, the 
Sunset Lakes, Bregmann Tract, and FDOT mitigation sites would not be 
impacted.   

6.2.1.3 Alternative F4 

Under Alternative F4 approximately 120 acres of mitigation sites would be 
adversely impacted.  The 119.93-acre Weston Increment III mitigation site 
would be subjected to the hydrologic pattern predicted for the impoundment with 
water levels fluctuating up to four feet in depth.  Since this system is already 
providing a high level of wetland function and value, changing the hydrologic 
regime would cause an adverse impact and replacement mitigation would be 
required.  The White Construction site would also be incorporated into the four-
foot deep impoundment.  Despite the low quality of this site, this alternative 
would have an adverse impact and reduce the level of function and value on both 
of these sites.  The 107.7-acre Weston Increment III mitigation site would be 
separated from the main storage compartment by a berm.  Water would only be 
released into this area during extreme flood events when the impoundment is 
two feet in depth.  As such, there would be no adverse impacts to this mitigation 
site and no replacement compensatory mitigation is needed.  Any impacts to the 
mitigation site associated with berm or canal construction would require 
compensation.  Site-specific monitoring would be required for this mitigation 
area to ensure that the function and value of this established mitigation area is 
not reduced by the project operation.  If monitoring indicates function and value 
are being reduced, USACE would re-evaluate the effects on the mitigation area 
to determine if adaptive management measures or an alternate compensatory 
mitigation plan is needed.      

Under Alternative F4 the C-9 Impoundment would not exist; therefore, the 
Sunset Lakes, Bregmann Tract, and FDOT mitigation sites would not be 
impacted.  
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6.2.1.4 Alternative A1 
 

 

 

 

     

  

Under Alternative A1 both Weston Increment III mitigation sites and the White 
Construction mitigation littoral shelf would be adversely affected by the 
proposed four-foot deep impoundment.  All three mitigation sites would be 
subjected to the hydrologic pattern predicted for the C-11 Impoundment with 
water levels fluctuating up to four feet in depth.  Changing the hydrologic 
regime would cause adverse impacts, particularly to the Weston Increment III 
sites which exhibit high wetland function and services and replacement 
mitigation would be required.   

Under Alternative A1, Sunset Lakes, Bregmann Tract, and FDOT mitigation 
areas would be incorporated into the C-9 Impoundment with water depths 
fluctuating up to four feet adversely impacting all three sites.   

6.2.1.5 Alternative A4 

Under Alternative A4 approximately 122.5 acres of mitigation sites would be 
adversely impacted.  The 107.7-acre Weston Increment III mitigation site would 
be separated from the main storage compartment by a berm.  Water would only 
be released into this area during extreme flood events when the C-11 
Impoundment is up to two feet in depth.  As such, there would be no adverse 
impacts to this mitigation site and no replacement compensatory mitigation is 
needed.  The 119.93-acre Weston Increment III mitigation site would be 
subjected to the hydrologic pattern predicted for the C-11 Impoundment with 
water levels fluctuating up to four feet in depth.  Since this system is already 
providing a high level of wetland function and value, changing the hydrologic 
regime would cause an adverse impact and replacement mitigation would be 
required.  The White Construction site would be incorporated into the four-foot 
deep impoundment.  Despite the low quality of this site, this alternative is likely 
to have an adverse impact on the White Construction site and reduce its level of 
function and value.   

With Alternative A4 the FDOT mitigation site would not be impacted since it is 
not within the footprint of the C-9 Impoundment.  Sunset Lakes and Bregmann 
Tract mitigation areas, both located within the footprint of the C-9 
Impoundment, would be adversely impacted with water depths fluctuating up to 
four feet in depth.   
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TABLE 6-5: UNIFORM MITIGATION ASSESSMENT METHODOLOGY 
FUNCTIONAL CAPACITY INDEX FOR EXISTING  

DEPARTMENT OF THE ARMY PERMITTED MITIGATION SITES 

Wetland Polygon  Acres  

Existing 
UMAM 
FCI 

Wetland 
Polygon  Acres  

Existing 
UMAM 
FCI 

C-11 Impoundment     
C-9 
Impoundment     

Weston Increment III  107.7 0.67 
FDOT 
Mitigation Site 358.2 0.4 

Weston Increment III  119.93 0.57 Sunset Lakes  682.75 0.47 

White Construction  2.6 0.5 Bregmann Tract  98.25 0.27 
 
 

 
 

 

 

TABLE 6-6: UNIFORM MITIGATION ASSESSMENT METHODOLOGY 
ANALYSIS AND FUNCTIONAL LOSS FOR EXISTING  

DEPARTMENT OF THE ARMY PERMITTED MITIGATION SITES WITH 
IMPLEMENTATION OF THE ALTERNATIVES 

  Alt. A1 Alt. A4 Alt. F1 Alt. F4 

Impoundment acres FL acres FL acres FL acres FL 

C-11 230.2 -141.8 122.5 -69.7 230.2 -141.8 122.5 -69.7 
C-9 781 -347.4 781 -347.4 N/A N/A N/A N/A 
Total 1011.2 -489.2 901 -417.1 230.2 -141.8 122.5 -69.7 

6.2.2 Compensatory Mitigation to Offset Impacts to Existing Mitigation 
Sites as Described in the Draft Project Implementation Report and 
Environmental Impact Statement 

To offset unavoidable adverse impacts to the existing DA permitted wetland 
mitigation sites, compensatory mitigation is required.  The WPAFS and BCWPA 
Final PIR/EIS, April 2007, included several fish and wildlife design features for 
which partial compensation for mitigation losses could be obtained through 
implementation of features which are not part of the future-with project 
condition that was evaluated for benefits.  These features included partial 
backfilling of rock mining or borrow pits, Melalueca removal in the WCA 3A/3B 
SMA, and the creation of littoral shelves, fish refugia, and marsh wetlands.   

The Final PIR/EIS, April 2007,  identified no adverse impacts to the White 
Construction, Sunset Lakes, Bregmann Tract, or FDOT mitigation sites due to 
the lower ecological value (lower FCI) compared to the Weston Increment III 
mitigation sites.  It should be noted that the Final PIR/EIS, April 2007, relied on 
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WRAP) for establishing the FCI of the sites whereas this document utilizes 
UMAM which is the current mitigation assessment tool.  The trends, however, 
are the same with both mitigation assessments in that the Weston Increment III 
sites are of higher functional value.  Based on the predicted models and 
conceptual plan, the Final PIR/EIS, April 2007, presumed that project goals 
could be achieved while managing the shallow four-foot depth impoundment for 
wetland function and habitat.  Site-specific monitoring with adaptive 
management and alternative mitigation if necessary would be required if the 
existing functional value of the mitigation areas is reduced by project 
implementation and operations.   
 

 

 

 

 

Further assessment of the mitigation areas and project operations has revealed 
that it would be difficult to sustain wetland function and value within the 
impoundment due to periodic water level fluctuation.  The same is true for the 
littoral shelf and deepwater refugia enhancement features.  Site specific 
ecological monitoring of the impoundments and enhancement features would be 
necessary to ensure the projected level of function and value is maintained.  This 
ecological monitoring would be costly and time consuming, mainly because it 
would include a number of different features and would have to be performed 
over a longer period of time than traditional mitigation monitoring which is 
usually performed over a five to ten year period in herbaceous systems.   

Additionally, SFWMD has an existing exotic plant management program in 
place for the WCA 3A/3B SMA, thus USACE cannot claim any mitigation credit 
for the Melaleuca removal activity which was recommended as an 
enhancement/compensation feature in the WPAFS.  This is consistent with 
USACE Regulatory mitigation policy and guidance which preclude supplanting 
of mitigation credits.  Finally, additional information obtained since the Final 
PIR/EIS, April 2007, shows there may not be enough material onsite after 
construction of embankments to accomplish backfilling of borrow pits to a 
suitable wetland grade.  As a result of all of these factors, the multi-agency team 
eliminated all of the enhancement features identified in the Final PIR/EIS, April 
2007, except for the creation/restoration of marsh wetlands.    

6.2.3 Compensatory Mitigation to offset Impacts to Existing Mitigation 
Sites as described in 2007 Final PIR/EIS 

To offset adverse impacts to the existing DA permitted wetland mitigation sites, 
compensatory mitigation is required.  Alternatives F4 and A4 include creation of 
a buffer marsh within the C-11 Impoundment.  Under Alternatives F4 and A4 
the buffer marsh is approximately 115 acres and would have the capacity for up 
to two foot storage.  With both of these alternatives, the 107.7-acre Weston 
Increment III mitigation site would be maintained as a separate mitigation 
compartment with up to two foot storage capacity.   
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Mitigation activities for the marsh creation under Alternatives F4 and A4 would 
include exotic vegetation removal, grading to suitable wetland elevation, and 
supplemental native plantings with appropriate species based on historic marsh 
species and existing vegetation communities in WCA 3.  In addition, hydrologic 
restoration would be required to maintain the wetland habitat.   
 

 

 

 

 

 

Alternatives F1 and A1 do not include a marsh buffer area and have no 
additional land within the project footprint on which to mitigate or relocate the 
mitigation areas.  Implementation of these alternatives, particularly Alternative 
A1, would require development of an offsite compensatory mitigation plan such 
as purchase of mitigation credits at a federally approved mitigation bank.   

Additional compensatory mitigation associated with all four alternatives 
includes hydrologic restoration in WCA 3B SMA.  Mitigation credit within WCA 
3B SMA would be claimed for the functional gain associated with hydropattern 
restoration and supplemental planting activities using WCA 3A SMA as a 
reference.  Details of the proposed compensatory mitigation are discussed in 
Section 7.1.4.3 for the Selected Plan and Appendix C, Section C.13.   

6.2.4 Current Compensatory Mitigation to offset Impacts to Existing 
Mitigation Sites  

The compensatory mitigation plan for the C-9 Impoundment area was modified 
from that described in the 2007 Final PIR/EIS due to potential ecological 
concerns with on-site soils in Mitigation Areas C & D containing selenium levels 
greater than 2 mg/kg as discussed in Section 6.1.16.  A bioaccumulation study is 
necessary in order to determine if these soils are suitable for use as a wetland 
mitigation replacement site.  SFWMD anticipates conducting this study in FY 
2012.   

The revised mitigation plan would purchase credits at a federally approved 
mitigation bank to offset the impacts to existing mitigation sites within the 
project footprint of the C-9 Impoundment.  To use a mitigation bank, the bank 
must be located in the service area where the impacts occur and must offer 
replacement of the same wetland habitat.  The project site is within the service 
area of three mitigation banks: the Pembroke Pines Mitigation Bank, the 
Loxahatchee Mitigation Bank, and the Everglades Mitigation Bank.  However, 
the Pembroke Pines Mitigation Bank is sold out and no longer available for 
credit purchase.  Once the mitigation bank is selected, the impacted lands would 
be reevaluated using the same assessment method used at the mitigation bank 
to ensure the functional assessment is appropriate.  

An offsite mitigation option, located outside of the impacted service area, is the 
Hole in the Donut in lieu fee program within Everglades National Park.  This 
mitigation option would replace the impacted wetlands at a 1:1 ratio, where one 
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acre of impact within the C-9 Impoundment footprint would restore one acre of 
lands within the Hole in the Donut.  The Hole in the Donut has available credit; 
however, the C-9 Impoundment site is located about two miles north of the Hole 
in the Donut’s service area boundary.  Therefore, utilizing this mitigation option 
would require coordination with Federal agencies and concurrence with USFWS 
prior to going outside the mitigation service boundary. 
 

 

 

 

 

 

If no mitigation banks are available for use, then the mitigation plan proposed in 
the 2007 Final PIR/EIS for Mitigation Areas C& D (construction of two wetland 
mitigation areas on approximately 339 acres north of the C-9 Impoundment) will 
be used (see Section 6.2.3).  If bioaccumulation testing indicates that soils from 
the proposed replacement mitigation site are not suitable for inundation, then 
corrective activities to reduce potential risk to ecological receptors may be 
performed, such as removal or capping of selenium impacted soils.  If this 
mitigation plan is selected, further coordination with the USFWS would be 
conducted to determine the appropriate corrective measures needed.   

Mitigation within the C-11 Impoundment area as proposed in 2007 for 
Mitigation Areas A & B remain unchanged.    

6.3 CUMULATIVE IMPACTS 

Cumulative impact is the "impact on the environment which results from the 
incremental impact of the action when added to other past, present, and 
reasonably foreseeable future actions regardless of what agency (Federal or non-
Federal) or person undertakes such other actions (40 CFR 1508.7).”   

Large areas within the study area will be used to increase water storage 
resulting from CERP Projects for the overall gain and long-term benefit of the 
regional system.  These project features will provide important storage functions 
and are essential to the overall restoration of the freshwater marshes and the 
estuaries of the greater Everglades ecosystem.  CERP Projects would cause some 
adverse consequences to agricultural land use, permanently removing thousands 
of acres from agricultural production.  These impacts may be felt locally and/or 
regionally as the economic base derived from agriculture is incrementally 
reduced relative to other sectors of the economy.  The overall benefit to the 
regional system is expected to be far greater than the localized adverse effects.  
As these features occur disparately across the landscape within different 
hydrologic basins, and as distinct units rather than multiple features within a 
single watershed, they will not likely result in a significantly detrimental 
cumulative effect. 

Overall, the CERP Projects in the WPAs may cumulatively affect the current 
rate of westward expansion of LEC cities and may increase the value of other 
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residential or potentially residential lands.  CERP project components are not 
expected to result in a cumulative negative effect on the human environment of 
the LEC area of Florida.  Project components in the area, especially storage, 
seepage control, redirection of point source canal flows to overland flow, and 
water reuse plants, will act to restore more natural freshwater flows to the 
northern and southern estuaries, reduce seepage losses from the Everglades, 
improve recharge of the Biscayne aquifer, and should result in other beneficial 
environmental effects.  Positive effects to submerged aquatic vegetation, (SAV) 
intertidal marsh, and live bottom habitats from the proposed project and other 
storage projects planned are expected to occur as a result of decreased fresh 
water flows to the estuarine system and subsequent improvements to salinity 
levels throughout wetland, estuarine, and bay systems.   
 

 

 

 

 

 

 

6.4 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF 
RESOURCES 

Construction of the proposed project will include many features considered 
permanent, or modifications to existing C&SF project features, which may be 
deemed irreversible.  This would include construction of the reservoir, levees, 
and seepage canal, degradation of levees and filling or deepening of canals.  
Resources committed would include state and Federal funding to purchase lands 
(project lands have already been acquired with Federal funds) and labor, energy 
and project materials to build, operate, and maintain the project.  Limited fish 
and wildlife habitat on project lands will be converted to open water habitat, and 
inundated for portions of the year.  

6.5 UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS 

6.5.1 Land Use 

Existing improved and unimproved pasture and tree nurseries would be 
permanently altered to construct impoundments and canals.  However, these 
lands would likely be developed for residential, commercial, and mixed uses 
under the without project condition. 

6.5.2 Wetlands 

The C-9 and C-11 impoundment sites and WCA 3A/3B SMA were historically 
part of the Everglades wetland system.  Although impacted by agricultural 
activities, residential development, and mining, the sites are predominantly 
wetland habitats.  With the exception of the Weston Increment III mitigation 
areas, existing wetlands within the C-11 and C-9 impoundments are low quality 
and exhibit little function and value.  Implementation of the project would 
permanently alter wetlands within the footprint of the project features including 
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WCA 3A/3B SMA; however, the benefits to wetland function and value provided 
as a result of the project are expected to offset the functional losses.     
 

 

 

 

 

 

6.5.3 Water Quality 

Temporary increases in turbidity of local waters within allowable limits are 
expected during construction.  Precautions to limit turbidity will be employed.   

6.5.4 Air Quality 

The U.S. Environmental Protection Agency (USEPA) published Determining 
Conformity of General Federal Actions to State or Federal Implementation Plans; 
Final Rule in the 30 November 1993, Federal Register (40 Code of Federal 
Regulations [CFR] Parts 6, 51, and 93).  This publication provides implementing 
guidance to document the Clean Air Act (CAA) Conformity Determination 
requirements. Subsequent to the 1993 rule, USEPA collected information from 
other Federal agencies on how to maintain the same environmental protections 
while streamlining the general conformity implementation process. This 
information was used to develop and propose regions to the general conformity 
rule.  After soliciting comments on these revisions from the public, USEPA 
issued a final rule revision on April 5, 2010.   

Federal regulations state that no department, agency, or instrumentality of the 
Federal Government shall engage in, support in any way or provide financial 
assistance for, license to permit, or approve any activity that does not conform to 
an applicable implementation plan.  It is the responsibility of the Federal agency 
to determine whether a Federal action conforms to the applicable 
implementation plan before the action is taken (40 CFR Part 1 51.850[a]). The 
general conformity rule applies to Federal actions proposed within areas which 
are designated as either nonattainment or maintenance areas for the National 
Ambient Air Quality Standards (NAAQS) for any of the criteria pollutants. The 
criteria pollutants consist of: ozone (O3); carbon monoxide (CO); nitrogen dioxide 
(NO2); sulfur dioxide (SO2); particulate matter (PM) less than 10 microns 
(PM10); PM less than 2.5 microns (PM2.5); and lead (Pb). Former nonattainment 
areas that have attained the NAAQS are designated as maintenance areas.  
Emissions of pollutants for which an area is in attainment are exempt from 
conformity analyses.   

The Proposed Action Alternative would occur within the Miami-Fort Lauderdale-
West Palm Beach Air Quality Control Region (AQCR).  Broward County (and all 
the counties in the airshed) is considered by USEPA to be in attainment for all 
criteria pollutants, including ozone under the June 15, 2005 8-hour ozone 
standard, thus exempt from an air quality General Conformity Determination. 
However, emissions of nitrogen oxides (NOx) and volatile organic compounds 
(VOC), which are precursors to ozone formation and are caused primarily by 



Section 6                                                                                                                                Environmental Effects 

Revised Final BCWPA PIR and EIS                                                            April 2007 (Revised May 2012)  
6-61 

motor vehicle traffic and other mobile sources such as aircraft, are of continuing 
interest in Broward County. The County was previously operating under a 
maintenance plan for 1-hour ozone emissions, but as of June 15, 2005, is no 
longer subject to the 1-hour Standard (U.S. EPA). 
 

 
 

 
 

 

 

 

 

The regulations also recognize that the vast majority of Federal actions do not 
result in a significant increase in emissions and therefore, include a number of 
exemptions such as de minimis emission levels based on the type and severity of 
the nonattainment problem. The annual de minimis levels for the Miami-Fort 
Lauderdale-West Palm Beach region are 100 tons of VOC and NOx, as listed in 
TABLE 6-7.   

TABLE 6-7: CONFORMITY DE MINIMIS LEVELS FOR PRECURSORS FOR 
OZONE IN THE MIAMI-FORT LAUDERDALE-W. PALM BEACH AIR 

QUALITY CONTROL REGION (AQCR)  
Criteria Pollutant  De minimis Level in tons/year  

Volatile Organic Compounds (VOCs)  100 
Nitrogen oxides (NOx)  100 

Source: EPA. Final Rule for Revisions to the General Conformity Regulations. 75 FR 17254. April 5, 2010.  

6.6 PROPOSED ACTION ALTERNATIVE 

Through the formulation of alternative plans described in Section 5.0, 
Alternative A4 was identified as the SAP for the BCWPA Project.  The SAP was 
further refined based on additional engineering and design and described in this 
section of the report.  

The Broward County WPA consists of three major features: C-11 Impoundment, 
WCA 3A/3B Seepage Management Area and the C-9 Impoundment.  The 
designated plan represents an optimal configuration of the storage volume, 
conveyance and seepage control features, and water control structures (including 
pump stations, weirs, and culverts).  The project also includes features for access 
and flood protection to protect existing structures within project features, and 
features to protect or compensate for existing wetlands mitigation projects 
within project features. 

Construction of the proposed project is planned to begin in February 2016 and 
end in April 2026  

Assumptions: Air emissions were determined for project features assuming 
phased construction of each component over an estimated 10 year total project 
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timeframe (assuming 52 weeks/year and 6 working days/week). It was also 
assumed that working days would be 8 hours long.  
 

 

 

 

 

 

TABLE 6-8: ESTIMATED EMISSIONS RESULTING FROM THE 
CONSTRUCTION OF THE PROPOSED ACTION ALTERNATIVE 

Estimated Emissions per 
Implementation Year in tons/year 

Pollutant 
VOC NOx CO SOx PM10 PM2.5 

Average Annual Emissions  10.73 91.87 31.49 0.09 5.45 4.85 
De minimis threshold 100 100 100 100 100 100 

Exceedance of de minimis threshold 
(Yes/No) 

No No No No No No 

Notes: 1 The Proposed Action Alternative is located within a designated attainment area and a formal 
conformity determination is not required,  emissions for the proposed alternative were compared to the 
de minimis values of criteria pollutants for reference only. 

Air Emissions Summary:  Estimated construction emissions resulting from the 
implementation of the Proposed Action are included in Table 6-8. Based on the 
initial air quality analysis for the Proposed Action, the maximum estimated 
emissions would be below conformity de minimis levels and would not be 
regionally significant.  The USACE concludes that the de minimis threshold for 
applicable criteria pollutants would not be exceeded as a result of 
implementation of the Proposed Action.   

In estimating construction-related NOx and VOC emissions, the usage of 
equipment, the likely duration of each activity, and manpower estimates for 
each activity for the construction was determined based on information provided 
by the Jacksonville District and the past field experience for similar types of 
impoundment projects. For the proposed project, equipment operating 
parameters (engine horsepower and operating hours) were based upon 
conservative estimates provided by the USACE.  All equipment was assumed to 
be diesel-powered unless otherwise noted.  Pieces of equipment to be used for the 
impoundment construction include, but are not limited to; dozers, backhoes, 
tractors, excavators, scrapers, heavy duty diesel trucks, compactors and 
compressors.   

Estimates of construction equipment emissions were based on the estimated 
hours of usage and emission factors for each source.  Emission factors in grams 
of pollutant per hour per horsepower were multiplied by the estimated running 
time and equipment associated average horsepower provided by the USEPA to 
calculate total grams of pollutant from each piece of equipment.  Finally, these 
total grams of pollutant were converted to tons of pollutant. 

Emissions associated with the Preferred Alternative would be generated from 
heavy machinery operations in the area where construction occurs.  Construction 
activities would cause minor short-term air quality effects in the form of fugitive 
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dust or airborne particulate matter from earthwork and unpaved roads accessed 
for the project.  The surrounding lands to the south and east are urban and 
built-up.  The area north of the project boundary consists of open lands 
designated as WCA 2A and 2B.  The area west of the project boundary consists 
of open lands, designated as WCA 3A and 3B.  Due to the phasing of project 
construction and prevailing trade winds from east to west, short-term loadings of 
internal-combustion engine exhaust gasses are expected to be negligible and not 
pose a threat to workers or local populations.   
 

  

 

 

 

 

 

 

 

 

The Federal government, being committed to the goals of energy conservation, 
reducing energy use, eliminating or reducing Greenhouse Gas (GHG) emissions, 
and promoting the deployment of renewable energy technologies that are cleaner 
and more efficient, will require contractors to employ BMPs associated with 
construction practices to help minimize construction emissions, such as; reduced 
idling practices, cleaner fuels, and emission retrofits for construction equipment, 
would be used by USACE contractors whenever feasible.  Any restrictions due to 
volatile organic compounds would be covered in Material Safety Data Sheets 
included in designs, plans, and specifications consistent with state plans for 
implementing the provisions of the Clean Air Act Amendments (State 
Implementation Plans).  

Prior to commencement of construction activities, the contractor will be 
responsible for determining the need for and obtaining state and/or Broward 
County air permits as applicable.   

Fugitive dust from vehicular traffic and earth moving during construction will be 
unavoidable but insignificant overall. 

6.6.1 Soils 

The disruption of soils is expected to result from construction activities.  Organic 
soils on site would be removed or incorporated into levees. 

6.6.2 Wildlife 

Localized short-term disturbances to fish and wildlife are expected from 
construction activities of the plan components. 

6.6.3 Threatened and Endangered Species 

Short-term disturbances to fish and wildlife are expected from construction 
activities of the plan components.  Precaution measures and construction 
conditions to limit impacts to threatened and endangered species will be 
implemented. 
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6.6.4 Recreation 
 

 

 

 

 

 

 

 

 

Limited impacts to recreation resources (canal fisheries for example) are 
expected.  However, project features proposed under the plan, including 
restoration of existing natural resources, construction of seepage canals and 
levees, and a water storage reservoir, offer potentially important recreation 
benefits.  In addition, the recreational plan developed for the site should offset 
existing resource losses. 

6.7 RELATIONSHIP BETWEEN SHORT-TERM USE AND LONG-
TERM PRODUCTIVITY 

While regional conditions will improve, short-term or localized problems will 
undoubtedly occur.  For example, while improving wading bird nesting and 
foraging areas regionally, existing nesting areas in the vicinity of the project site 
may be adversely affected.  Although overall restoration of the Everglades 
ecosystem is expected to improve habitat for nesting wading birds regionally 
over time, the transition period might adversely affect regional wading bird 
populations.  Proper sequencing of project features should mitigate impacts to 
existing wildlife resources expected to be impacted by restoration activities 
within their vicinity.  Further assessment and monitoring will be critical to 
recovery of ecosystem attributes and maintaining viable fish and wildlife 
populations during CERP implementation. 

6.8 COMPATIBILITY WITH FEDERAL, STATE AND LOCAL 
OBJECTIVES 

The proposed action is consistent with the overall goals and objectives of the 
CERP.  It is expected that the proposed action will be consistent with Federal, 
State, and local plan and objectives.  

6.9 UNCERTAIN, UNIQUE OR UNKNOWN RISKS 

There are no uncertain, unique, or unknown risks identified with 
implementation of the alternatives. 

6.10 ENVIRONMENTAL JUSTICE 

Executive Order (E.O.) 12898, Federal Actions to Address Environmental Justice 
in Minority Populations and Low-Income Populations, requires the Federal 
government to achieve environmental justice by identifying and addressing high, 
adverse and disproportionate effects of its activities on minority and low-income 
populations.  E.O. 12898, Environmental Justice, states that the proposed action 
would not result in adverse human health or environmental effects.  Any 
impacts of the action would not be disproportionate towards any minority or low-



Section 6                                                                                                                                Environmental Effects 

Revised Final BCWPA PIR and EIS                                                            April 2007 (Revised May 2012)  
6-65 

income population.  The activity does not (a) exclude persons from participation 
in, (b) deny persons the benefits of, or (c) subject persons to discrimination 
because of their race, color, or national origin.  The activity would not impact 
"subsistence consumption of fish and wildlife."  It requires the analysis of 
information such as the race, national origin, and income level for areas expected 
to be impacted by environmental actions.  It also requires Federal agencies to 
identify the need to ensure the protection of populations relying on subsistence 
consumption of fish and wildlife, through analysis of information on such 
consumption patterns, and the communication of associated risks to the public.  
 

 

 

 

The BCWPA Project will provide benefits to quality of life by improving the 
natural environment in which we live.  The BCWPA Project features of wetland 
restoration and improved water discharge, which by design are in locations 
remote from urban populations, eliminate negative impacts for all communities.  
The BCWPA Project is a congressionally-approved project funded with Federal 
and state dollars to make improvements to hydrology for man and the 
environment.   

The BCWPA Project does not present any environmental impacts that are high, 
adverse and disproportionate to low income, minority or Tribal populations.  
Through the public participation process of the outreach and NEPA scoping, no 
high and adverse impacts became known.  There was sufficient public input to 
feel confident that scoping was successful and that the breadth of the potential 
impacts were communicated and understood by the public.  Therefore with no 
high and adverse impacts there is nothing that would require a disproportionate 
impact analysis.  Thus, this NEPA process has found no evidence of high, 
adverse and disproportionate impacts. 

Project sites are located based upon hydrologic characteristics, land availability 
and interconnection to existing canals and structures to optimize operations. 
Furthermore, in the consideration of the project site, urban areas are avoided to 
eliminate the negative impacts typically associated with site location of large 
projects.  Through “willing seller agreements” a variety of land rights have been 
or will be acquired that allow the use of land for the resulting improvements to 
the human quality of life and the intended environmental benefits intended by 
the BCWPA Project. 

These environmental benefits provide quality of life improvements to all people 
and primarily to people in the communities within the BCWPA study area.  By 
the nature of design, this operating procedure will maintain if not improve flood 
damage reduction.  This will improve the quality of human life by providing 
increased wildlife activity; a special bonus for those who appreciate seeing 
increases in fish and bird populations.  This logically translates to the increased 
benefits in enjoyment, aesthetics, and economics for recreational activities. 
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7.0 THE SELECTED PLAN 
 

 

 

 

 

 

The Broward County Water Preserve Area (BCWPA) Project is planned and 
designed primarily to perform two functions:  (1) reduce seepage loss from Water 
Conservation Areas (WCA) 3A/3B and (2) capture and store excess surface water 
runoff from the Western C-11 Basin that is currently discharged untreated into 
the WCA 3, thus adding an incidental water quality benefit for the natural 
system.  The C-11 and C-9 impoundment project components will also aid the 
Water Conservation Area  3A/3B Seepage Management Area (WCA 3A/3B SMA) 
project component in reducing seepage from WCA 3A/3B through hydraulic 
resistance with water stored.  Thus, BCWPA will immediately and 
independently save or increase and improve the quality of water made available 
for Everglades’ restoration.   

7.1 DESCRIPTION OF PLAN COMPONENTS 

Through the formulation of alternative plans described in Section 5.0, 
Alternative A4 was identified as the Selected Alternative Plan (SAP) for the 
BCWPA Project.  The SAP includes the following major components:  the C-11 
Impoundment and associated flow diversion canal (C-502B) and structures, the 
C-9 Impoundment and the WCA 3A/3B SMA (Figure 7-1 through Figure 7-3). 
Once the SAP was identified a more detailed design (i.e. surveys and real estate) 
was completed.  The final design details necessary for the plan to be authorized 
are described in this section with additional detail provided in Appendix A.  The 
additional engineering and design analysis that was completed does not affect 
the plan formulation as the cost changes and project refinements would be 
applied proportionally to all alternatives.  The total benefits derived by the plan 
does not change based on these additional refinements. 

The plan also addresses the requirements for offsetting impacts to wetland 
mitigation areas already established under Department of the Army (DA) Clean 
Water Act Section 404 permits.  The following is a general description of the 
location and design of the SAP features.  For a detailed description of project 
features refer to Appendix A. 

7.1.1 C-11 Impoundment and C-9 Impoundment 

The BCWPA SAP features two reservoir impoundments with a maximum 
normal pool storage depth of 4.3 feet:  (1) C-11 Impoundment with an 
approximate effective interior storage of 1,068 acres and (2) C-9 Impoundment 
with an effective interior storage of 1,641 acres.  Both impoundments include 
individual inflow pump stations, discharge structures, emergency overflow 
spillways, and seepage control canals with associated structures.  The total 
storage volume provided (normal pool depth) is 11,648 acre-feet. 
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The C-11 Impoundment is located in Broward County, adjacent to and east of 
US Highway 27.  The northern boundary of this feature is approximately 3.5 
miles south of the Interstate-75/US Highway-27 Interchange.  The southern 
boundary of this component is the C-11 Canal.  This component is approximately 
2.3 miles in length from north to south, and is approximately 1.5 miles in width 
from east to west in the northern portion, and approximately 1.0 mile in width in 
the southern portion.     
 

 

 

 
  
 
 
 

 
 
 

The C-9 Impoundment is located in southwestern Broward County, adjacent to 
and east of US Highway 27.  The northern boundary of the project is 
approximately 10.7 miles south of the Interstate-75/US Highway-27 
Interchange.  The southern boundary of this feature is C-9 Canal.  The 
impoundment is approximately 1.4 miles in width from east to west and is 
approximately 1.3 miles in length from north to south.   

The impoundments may provide opportunities to increase flood damage 
reduction capabilities through operational changes to the C&SF Project and local 
drainage systems.  However, these opportunities are considered incidental and 
are not claimed benefits.  Additionally, the impoundments may provide limited, 
incidental water quality improvements in the C-11 and C-9 canals.  

Wetland features are incorporated into both impoundments serving a dual 
purpose of mitigation to offset impacts to previously permitted wetlands as well 
as water storage to meet project goals and objectives.  The C-11 Impoundment 
includes an approximate 475-acre buffer marsh along the northern portion of the 
project area and an additional 13-acre created marsh.  The C-9 Impoundment 
component includes the acquisition of mitigation credits from a mitigation bank 
to offset DA 404 permitted mitigation areas located within the impoundment.  
These features are discussed in detail in Section 7.1.3.   
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FIGURE 7-1: THE SELECTED ALTERNATIVE PLAN 
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FIGURE 7-2: C-11 IMPOUNDMENT  
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FIGURE 7-3: C-9 IMPOUNDMENT  

The following is a detailed list of C-11 Impoundment elements: 
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Structures 
 
 
  
  
 
  
 
  

 
 
 
 
 
  

S-503 Pump Station (inflow and seepage plants) 
S-503A Gated Culvert 
S-504 Gated Culvert
S-504B Service and Auxiliary Spillways 
S-505A Weir and Sluice Gate 
S-505B Broad Crested Weir
S-505C Broad Crested Weir 
S-505D Bridge (Open Box Culvert)
S-506A Gated Culvert (sag) 
S-506B Weir-gate Culvert 
S-507A through F Non-gated Culverts 
S-508A Non-gated Culvert 
S-508B Non-gated Culvert 
S-508C Non-gated Culvert 
S-508D Non-gated Culvert

Canals 
  
  
  

 
  
  
  

C-511 Seepage Canal
C-512 Seepage Canal
C-513 Seepage Canal

Levees 
D-511 Embankment 
L-511 Levee (Secondary Containment)
L-512 Levee/Berm
L-513 Levee/Berm

 

 

  

 

The following is a detailed list of C-9 Impoundment elements: 

Structures 
  
  
  
  
 
  
 

S-509 Pump Station
S-510 Gated Culverts
S-510A Service and Auxiliary Spillway
S-511 Gated Culverts
S-512A Seepage Pump Station 
S-512B CIT Weir and Flap-gated Culverts
S-512C CIT Weir and Flap-gated Culverts 

Canals 
  
 

 

C-509E Seepage Canal
C-509W Seepage Canal 

Levees 
D-509 Embankment 
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The D-509 Embankment is the perimeter embankment for the storage pool.   
 

 

 

 

 
 

7.1.2 Water Conservation Area 3A/3B Seepage Management Area 

The SAP also features an approximately 4,353-acre wetland area, WCA 3A/3B 
SMA, which provides the capability to manage seepage from WCA 3A and WCA 
3B and functions as a natural buffer between the larger WCA and urban 
development occurring to the east.  Seasonal control of the WCA 3A/3B SMA’s 
water levels also enhances hydroperiods in the WCA 3A/3B SMA, thus providing 
high quality habitat for native flora and fauna.  WCA 3A/3B SMA includes a full-
length protective levee that functions to separate wetland or natural area water 
with seepage and precipitation as sources from agricultural and urban runoff 
and other water sources with different water quality constituents.  WCA 3B 
SMA also includes a diversion conveyance canal that functions to transfer excess 
water from the Western C-11 Basin to the C-9 Impoundment and, in the future, 
to NLBSA. 

The relatively narrow strip of land is oriented north-south, approximately one-
half mile wide and approximately 11 miles long.  The site is located immediately 
west of US Highway 27, from Interstate 75 south to approximately one mile 
south of the Miami Canal along the L-37, L-33, and a portion of L-30 levees.  
West of the site are WCAs 3A and 3B.  South of the site are the Pennsuco 
wetlands.  There is one mobile home park (Holly Lakes) and a FPL transmission 
line, access road and electrical substations located within this feature.  These 
existing structures necessitate design elements to provide continued access and 
to prevent additional flood damages potentially caused by project 
implementation.   

The WCA 3A/3B SMA will be surrounded by a perimeter levee with associated 
borrow canals.  The WCA 3A/3B SMA receives inflow as seepage from WCA 3 
and from the existing L-37 and L-33 borrow canals.  Construction and operation 
of the WCA 3A/3B SMA will enable water stages to be held at a higher elevation 
within the WCA 3A/3B SMA, creating a step-down effect adjacent to WCAs 3A 
and 3B and thereby limiting seepage of natural system water out of those areas.  
Natural system water will be separated from urban runoff in the WCA 3A/3B 
SMA by internal levees. Details of flows in the with- and without-project 
conditions during dry and rain events are shown in Figure 7-4 through Figure 
7-7 below. Upon full build-out of CERP, natural system water collected in the 
WCA 3A/3B SMA will be directed via the conveyance system south into the 
Central Lake Belt Storage Area or directly to Northeast Shark River Slough.  
The C-502B Conveyance Canal (connecting the C-11 Impoundment to the C-9 
Impoundment) also traverses the WCA 3A/3B SMA.  
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FIGURE 7-4: WITHOUT PROJECT CONDITIONS FLOWS (RAIN EVENT) 
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FIGURE 7-5: WITH PROJECT CONDITIONS FLOWS (RAIN EVENT) 
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FIGURE 7-6: WITHOUT PROJECT CONDITIONS FLOWS  

(SEEPAGE/DRY EVENT) 
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FIGURE 7-7: WITH PROJECT CONDITIONS FLOWS
(SEEPAGE/DRY EVENT) 
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The primary project activity within WCA 3A/3B SMA will allow for restoration of 
wetland hydroperiod in the WCA 3A/3B SMA while providing seepage control 
and benefits to the WCAs and ENP.  Additional activities include continued 
removal and control of nuisance exotic vegetation, supplemental native wetland 
plantings in areas dominated by exotic plant species, and restoration of wetland 
habitat by regrading uplands.  These additional activities which are planned as 
mitigation measures are discussed in detail in Section 7.1.3. 
 

 

 

 
 
 
 
 
  

The following is a detailed list of WCA 3A/3B SMA elements: 

Structures 
 S-502B Gated Culverts (replacement for G-86S) 
 S-515 Gated Culverts 
 S-516A Triangular-Profile Weir 
 S-516B Triangular-Profile Weir 
 FPL Non-gated Culverts 1-19 
Bridges 
 B-500 FPL Sub-station 
 B-501 Holly Lakes Trailer Park 
Canals 
 C-502B Canal (conveyance) 
 C-502A Borrow Canal  
 C-502B Borrow Canal 
 C-503 Borrow Canal  
Levees 
 L-502A Levee 
 L-502B Levee 
 L-502B Levee (side cast) 
 L-502E Levee/Berm 
 L-503 Levee 

Flood Damage Reduction Systems 
 Holly Lakes Trailer Park 
  S-514A Pump Station 
  L-502C Levee 
  C-502C Seepage Canal 
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7.1.3 Summary of Project Components 

 
Table 7-1: Quick Structure Fact Sheet 

Structure 
Number 

Structure 
Type 

Design 
Cap (cfs) Location Tech Specs and Notes 

WCA 3A/3B SMA 

S-502B Gated 
Culverts 1,000 

S of C-11 
Canal, at 
Griffin Road 

7-96”RCP or box gated 
culvert/bridge.  Allows diversion 
south to C-9 Impoundment 

S-514A 
Flood 
Pump 
Station 

60 
Holly Lakes 
Trailer on C-
502B Canal 

Small pump station, includes 
2-30E cfs pumps. 

     

S-515 Gated 
Culverts 600 

Near junction 
of C-6 with 
US27, on C-6 

2-96”RCP or box gated culverts.  
Separates water sources (C-6 
Canal) 

S-516A Triangular
-Prof Weir 7.5 

Confluence of 
C-502B and C-
6 canals 

20-foot weir – triangular weir with 
upstream/downstream slope of 1 
on 1. 

S-516B Triangular
-Prof Weir 7.5 

Confluence of 
C-502C and C-
6 canals 

20-foot weir – triangular weir with 
upstream/downstream slope of 1 
on 1. 

B-500 Bridge 1 FPL Sub-
station  Spans across C-502B. 

B-501 Bridge 1 Holly Lakes  Spans across C-502B U-Channel 

FPL 1-4,  
FPL 7-19 

Non-gated 
Culverts < 1 

Along FPL 
access Road 
within area 

Single pipe 48” barrels 

FPL 5      
FPL 6 

Non-gated 
Culverts < 1 

Along FPL 
access Road, in 
WCA3ASMA 

Double pipe 48” barrels 

C-11 Impoundment 

S-503 
Inflow 
Pump 
Bank  

1,050 SE corner off 
C-11 Canal 

Large pump station, includes 3-
350D cfs 

 
Seepage 
Pump 
Bank  

450 Share same 
bldg 

Seepage pump, includes 3-150E 
cfs. 

S-503A Gated 
Culvert 200 

SE corner on 
C-11 Canal, 
abut S-503 

1-5’x6’ gated box culvert, 
drawdown when S-381 in seep 
backpump ops. 

S-504 Gated 
Culvert 1,000 

On C-11 Canal, 
just east of SW 
corner 

2-8’x8’ gated box culvert, main 
discharge structure. 

S-504B Overflow 
Spillway 322 (total) On the C-11 

Canal east of S-
8’ service + 150’ auxiliary 
spillway, discharges into C-11 
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Structure 
Number 

Structure 
Type 

Design 
Cap (cfs) Location Tech Specs and Notes 

504 Canal 

S-505A 
Weir and 
Sluice 
Gate 

220 
470 

SE corner, N of 
C-11 Canal in 
C-511 

130-foot weir.  Sluice gate is 
8’x8’.  Emergency overflow of 
seepage canal 

S-505B 
Broad 
Crested 
Weir 

250 SE-NE C-511 
divide structure 

150-foot weir.  Controls stage 
between SE and NE C-511 
reaches 

S-505C 
Broad 
Crested 
Weir 

250 
SW, just N of 
truck stop in C-
511 canal 

154-foot weir.  Controls C-511 
western reach stage. 

S-505D Bridge 750 
SW corner in 
C-511 Seepage 
canal 

1-10’x10’ box culvert 

     

O&M 
Access Bridge H-25 SE corner over 

C-511 Canal 14’ wide bridge 

S-506A Gated 
Culvert 55 

On C-511 in 
north, NW 
corner 

1-48” RCP gated “sag” culvert.  
Delivers water to Mitigation area. 

S-506B Weir-gate 
Culvert 75 

On C-511 in 
north, near cell 
tower 

2-60” RCP culvert.  Controls stage 
in Mitigation area 

S-507A-F Non-gated 
Culvert minimum SW 26th St 

6-48” RCP, hydraulically connect 
mitigation areas on either side of 
street 

S-508A Non-gated 
Culvert minimum 

Confluence of 
C-512 and C-
513 Canals 

1-48” RCP culvert.  SW26th St. 
Bridge, conveys flow into C-512. 

S-508B Non-gated 
Culvert 358 

Confluence of 
C-512 and C-
511 Canals 

3-72” RCP culvert.  Conveys flow 
from C-512 and C-513 into C-511. 

S-508C Non-gated 
Culvert minimum 

Between finger 
lakes in Mit 
area 

1-48” RCP culvert.  Provides 
drainage for western lake into 
eastern lake. 

S-508D Non-gated 
Culvert minimum 

Mid C-511 just 
south of eastern 
finger lake 

1-48” RCP culvert.  Provides 
drainage for eastern lake into C-
511. 

C-9 Impoundment 

S-509 
Inflow 
Pump 
Station 

1,075 S, middle on C-
9 Canal 

Medium pump station, includes 
4-250D cfs, 1-75E cfs. 

S-510 Gated 
Culverts 500 S, W of S-509 

on C-9 Canal 
2-96”RCP or box gated culverts, 
control impoundment discharge. 

S-510A Overflow 
Spillway 2,000 S mid-

embankment  
13’ service + 150’ auxiliary 
spillway, discharges into C-9 
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Structure 
Number 

Structure 
Type 

Design 
Cap (cfs) Location Tech Specs and Notes 

Canal. 

S-511 Gated 
Culverts 500 SE corner in C-

9 Canal 
2-96”RCP or box gated culverts, 
reverse flow for runoff capture. 

S-512A 
Seepage 
Pump 
Station 

225 
E, middle on 
C-509 Seepage 
canal 

Small pump station, includes 
3-75E cfs seepage pumps. 

S-512B 
CIT Broad 
Crested 
Weir 

150 
SW corner in 
C-509 Seepage 
canal 

90-foot weir – corrugated weir, 
single labyrinth design 

(same site 
w/S-512B) 

Gated 
Culverts 150 

SW corner in 
C-509 Seepage 
canal 

3-72” RCP flap-gate 
culverts/bridge, prevents backflow 
from C-9 Canal. 

S-512C 
CIT Broad 
Crested 
Weir 

150 
SE corner in C-
509 Seepage 
canal 

90-foot weir – corrugated weir, 
single labyrinth design 

(same site 
w/S-512C) 

Gated 
Culverts 150 

SE corner in C-
509 Seepage 
canal 

3-72” RCP flap-gate 
culverts/bridge, prevents backflow 
from C-9 Canal. 

Notes: 
1. For pump stations, D=Diesel motor driven, E=Electric motor driven 
2. Large pump station indicates capacity greater than 1000 cfs 
3. Small pump station indicates capacity less than 250 cfs 
4. For gravity structures, “design capacities” do not imply maximum capacity. 
5. CAP=Corrugated Aluminum Pipe 
6. Obermeyer Gate is proprietary and is an air bladder actuated gate. 
7. CIT=California Institute of Technology developed weir formula for weir with stilling basin commonly used. 
 
 

 

 
  

7.1.4 Mitigation Measures 

The SAP, Alternative A4, has been refined to avoid and minimize adverse 
environmental effects, particularly with regard to cultural resources and 
wetland mitigation areas established under DA 404 regulatory permits.  This 
section includes a description of improvements to the project footprint, 
embankment alignment, and design features of the SAP in order to minimize 
adverse environmental effects while still providing all of the project benefits.  
These design improvements were also made as a result of, and in response to, 
issues raised and comments received in response to the Final BCWPA 
Integrated PIR/EIS, April 2007.   
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7.1.4.1
   

 Avoidance of HTRW Contamination on Bishop-Nixon Property 
WCA 3A/B SMA

 

 

 

 
  
 

HTRW contamination was found on the Bishop/Nixon parcel located within the 
WCA 3A/B SMA target area.  After further review, it was determined that the 
parcel was not necessary to meet project objectives.  

In an effort to reduce the risks associated with the presence of the landfill, a 
berm will be constructed around the site excluding it from the WCA 3B SMA.  
The L-502E Berm is a scrape formed berm surrounding Bishop/Nixon 
properties/tracts.  The berm will function by containing runoff from the site until 
such water is proved to have no impact to the surrounding wetlands.  SFWMD 
would construct a buffer area surrounding the landfill area with the installation 
of constructed wetland within the buffer.  Construction of the berm, buffer area 
and wetland would be a 100% non-Federal cost. 

HTRW sites east of project lands are not expected to adversely affect project 
implementation, as the surface and groundwater flow gradients are eastward, 
away from project lands.  Surface and groundwater will be monitored as part of 
project operations to ensure that HTRW materials in the vicinity of the project 
lands are not adversely affecting the attainment of project goals and objectives. 
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FIGURE 7-8: FDOT OPTIONAL MITIGATION LANDS 
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7.1.4.2 Mitigation Measures to Offset Impacts to Cultural Resources 

 

 

 

To minimize adverse effects to cultural resources eligible for listing on the 
National Register of Historic Places, the original C-11 Impoundment footprint 
was modified.  The embankment and the seepage canal have been re-aligned to 
exclude two historic sites from the impoundment.  The realignment resulted in 
loss of a small amount of storage volume but is not sufficient to change any of 
the project’s benefits.  Consultation is ongoing with the Federally Recognized 
Indian Tribes, SHPO, and other interested parties to determine the best way to 
proceed with a third site, which would be adversely affected by the project, if not 
mitigated.  Mitigation measures identified as part of this consultation for third 
site will be detailed in a Memorandum of Agreement (MOA) to be executed by 
USACE, SHPO, and SFWMD. Mitigation does not include data recovery. The 
action would keep the resources dry and result in a ‘no effect’ determination. 

7.1.4.3 Mitigation Measures to Offset Impacts to Department of the 
Army Established Mitigation Area as described in 2007 Final 
PIR/EIS 

The SAP includes replacement compensation (i.e. a wetland mitigation plan) for 
the wetland mitigation sites within the C-9 Impoundment footprint (FDOT 
Mitigation Site, Sunset Lakes Polygon 3, and Bregmann Tract Polygon 4) and 
the C-11 Impoundment footprint (Weston Increment III Polygon 20, Weston 
Increment III Polygon 14A, and White Construction Polygon 15) that will be 
adversely impacted by project implementation.  It should be noted that the 
recommended plan in the Final BCWPA Integrated PIR/EIS, April 2007, 
Alternative A4, identified impacts to one of the Weston Increment III mitigation 
areas located within the C-11 Impoundment with replacement mitigation to be 
provided within the C-11 and C-9 impoundments through incorporation of fish 
and wildlife enhancement features.  These enhancement features were described 
in the USFWS Planning Aid Report for the Water Preserve Areas Feasibility 
Study (WPAFS) dated November 22, 1999.  The Final BCWPA PIR/EIS, April 
2007, identified no adverse impacts to the other mitigation sites within the C-11 
and C-9 impoundments, but rather suggested that project goals could be met 
while managing the impoundments for the same level of wetland function and 
value thus avoiding adverse impacts.  Further assessment of the mitigation 
areas and project operations revealed that it would be difficult to sustain 
wetland function and value within the enhancement features and impoundment 
footprints while at the same time managing the impoundments for water 
storage.  This required the PDT to develop a new mitigation plan, eliminating all 
of the enhancement features identified in the Draft BCWPA PIR/EIS except for 
the creation/restoration of marsh wetlands.    
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Mitigation to address adverse effects to compensatory wetland mitigation sites 
required under DA Section 404 permits is necessary.  The mitigation plan is 
appropriate for replacing the permitted DA 404 mitigation sites.  The mitigation 
activities will be constructed simultaneously with project construction in order to 
minimize costs associated with earthwork and to ensure there is minimal lag 
between the time the existing sites are impacted and the mitigation activities.  
The cost of the mitigation measures are part of the total project costs and are 
included in Appendix B, Cost Estimates. 
 

 

Mitigation alternatives considered following the Final BCWPA PIR/EIS, April 
2007, and elimination of the enhancement features are included in Table 7-2 
below.  Avoidance of the existing mitigation sites which would have required no 
replacement mitigation plan was not practicable and would have significantly 
reduced storage thereby reducing project benefits.  Acquisition of lands to 
conduct replacement mitigation activities and purchase of mitigation bank 
credits in lieu could be expensive relative to other options.  Mitigation credit 
prices are determined by market value.  For instance, cost per credit at two 
federally approved DA mitigation banks which have appropriate mitigation for 
habitats affected by the project currently range from $85,000 to $110,000 dollars.   

Table 7-2:  Mitigation Alternatives 
Replacement Mitigation Options Advantages Disadvantages 
Restore wetlands within the SMA Contiguous with SMA 

wetlands; high 
likelihood of success  

Requires earthwork 
(demolition and 
grading) 

Enhance wetlands on SFWMD 
lands 

Mitigation would be 
outside the project 
footprint but still within 
the watershed 

Identified site very 
small that would be 
difficult to berm and 
that would provide 
limited mitigation 
credit 

Restore wetlands within C-11 
footprint (northeast corner) 

Mitigation would be 
contiguous with 
proposed replacement 
mitigation site 

Reduces storage  

Restore wetlands within C-11 
footprint (northwest corner) 

Mitigation would be 
contiguous with 
proposed replacement 
mitigation site 

Reduces storage  

Acquisition of private parcels Increases spatial extent 
of wetlands 

Costly 

Avoid existing mitigation area 
within the C-11 and C-9 footprints 

Most cost effective Significantly reduces 
storage  
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Hydrologic improvements to FDOT 
mitigation area adjacent to C-9 
impoundment 

Provides opportunity for 
additional storage, 
habitat function, value 
and spatial extent.  

Costly ($15 million for 
annual monitoring & 
maintenance.).  
Presents potential 
USFWS ecological risk 
associated with 
selenium in soils.  

Hydrologic improvements to 
Weston Increment III mitigation 
area adjacent to C-11 impoundment 

Provides opportunity for 
bleed down of 
impoundment 

Site is city owned so 
no Federal control over 
future uses of the 
mitigation area; 
requires flowage 
easement 

Purchase mitigation credits at a 
federally approved mitigation bank 

Requires no monitoring 
-  "pay and go" 

Costly 

 
 

 

In an effort to more closely align the regulatory and civil works planning 
processes, Congress amended Section 906(d) of WRDA 1986 with Section 2036(a) 
of WRDA 2007 which requires mitigation for fish and wildlife and wetland losses 
and mitigation plans that comply with the mitigation standards and polices of 
the regulatory programs.  Further, USACE and USEPA promulgated a new rule 
to clarify how to provide compensatory mitigation for unavoidable impacts to the 
nation’s wetlands and streams on April 10, 2008.  The rule, 33 CFR Part 332, 
promotes greater consistency, predictability, and ecological success of mitigation 
projects under the CWA.     

The mitigation plan includes creation of a northern buffer marsh adjacent to the 
C-11 Impoundment which will also incorporate existing mitigation areas, 
enhancement of existing mitigation areas adjacent to the C-9 Impoundment, 
wetland enhancement and restoration within WCA 3A/3B SMA.  These onsite, 
adjacent activities have been determined to be the most appropriate, and cost 
effective alternative for replacing impacted mitigation sites.  This determination 
is based on a watershed approach that recognizes the importance of replacing 
and increasing the spatial extent of wetlands in areas which were historically 
Everglades wetlands, consistent with the goals and objectives of CERP.  The 
mitigation activities will improve existing sites increasing the current level of 
function and service provided and will improve and build upon the ecological 
buffer lands between urban developed areas and the natural areas.  The planned 
mitigation will be maintained by SFWMD who has a successful record of 
wetland restoration and enhancement based on rigorous scientific and technical 
analysis, planning, and implementation.  The April 2007 PIR/EIS planned 
mitigation has been determined by USACE to be the most appropriate and cost 
effective form of replacement mitigation to offset impacts to the existing sites in 
accordance with 33 CFR Part 332. 



Section 7 The Selected Plan 

Revised Final BCWPA PIR and EIS  April 2007 (Revised May 2012) 
7-21 

 
Costs for the revised mitigation plan are included in the cost estimate for the 
sap.  The proposed mitigation features will serve two functions for this project.  
They will provide wetland function and value to meet compensatory mitigation 
requirements while also providing storage requirements for the project to 
achieve its benefits.  A UMAM analysis was performed by the multi-agency team 
to assess loss of function and value to established wetland mitigation sites as a 
result of project implementation.  Loss of wetland habitat within mitigation sites 
associated with construction of project and planned mitigation features including 
embankments and berms have been included in the UMAM analysis.  The team 
also assessed the potential for functional gain of the wetland mitigation plan to 
determine if the plan is sufficient to offset the adverse impacts to the wetland 
mitigation areas.  The individual components of the revised wetland mitigation 
plan and UMAM analysis are summarized in and Figure 7 9, Figure 7 10, and 
Figure 7 11.  This analysis is described in more detail in Appendix C 
(Environmental Information) along with the individual UMAM score sheets for 
each assessment area (polygon). 
 

 

 
  

7.1.4.4 Conclusions of Replacement Mitigation Plan 

With the impoundment of water for prolonged durations in the C-11 and C-9 
areas, it is anticipated that the quality of certain habitats will be reduced. 
Despite the assumption that future-with project effects are expected to be more 
beneficial to the ecological system than future-without project conditions, 
compensatory mitigation is required for any mitigation area established under a 
DA regulatory permit where environmental benefits are eliminated or reduced.  
This is required as part of the Record of Decision (ROD) for the Restudy, which 
was signed on July 1, 1999.   

In accordance with Section 2036(c) of the Water Resources Development Act 
(WRDA) of 2007, the Corps is giving first consideration to the use of a wetlands 
mitigation bank to offset losses of wetland functions caused by the project and 
for removal of the FDOT (Chimney) Mitigation Site from the project footprint, 
but may consider other cost effective mitigation options in the vicinity of the 
Project. The mitigation activities will be implemented during construction of the 
Project in order to minimize costs associated with earthwork.  The result of the 
UMAM evaluation concludes that the SAP results in a loss of approximately 
360.92 Functional Capacity Units (FCUs).  The proposed wetland mitigation 
plan identified herein will result in a lift of approximately 361.17 FCUs, as 
shown in Table 7-3, for a net gain of 0.25 FCUs.   
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Table 7-3: Summary of Uniform Mitigation Assessment Methodology Evaluation for 
Impacts  

to Existing and Proposed Wetland Mitigation Areas 
Existing Mitigation  Acres Impacted FCU Debits 

C-11 Impoundment 6.52 -5.90 
C-9 Impoundment 19  -355.02  
   

 TOTAL IMPACTS 811.8 -360.92 
 

Proposed Mitigation Acres Improved Net FCUs 
SMA 3278.67 240.42 
C-11 Impoundment 276.9 66.51 
C-9 Impoundment  339 54.24 
   

TOTAL PROPOSED 3894.57 361.17 
TOTAL IMPACTED  -360.92 
NET TOTAL  0.25 

 

 

The compensatory mitigation plan has been modified from that described in the 
2007 Final PIR/EIS.  The USFWS has expressed concerns about affects to trust 
species due to selenium (Se) tainted soils which may pose an ecological risk to 
fledgling avian species via food sources in the 339 acre FDOT Optional 
Mitigation Area within the C-9 Impoundment.  The Se tainted soils pose no 
human health risk.  A follow up bioaccumulation study to be completed in the 
summer of 2012 is intended to provide sufficient information for the USFWS to 
make a final determination regarding risk to avian species posed by Se in the 
soils.  A contingency plan for FDOT Optional Mitigation Area (Northern 339 
acre) portion of C-9 Impoundment has been developed.  The PDT has determined 
that purchasing credits (approximately 41 FCUs) from a local wetland 
mitigation bank may be more cost effective ($5.5 million) and pose less risk than 
cleaning up the Se tainted soils ($9 million) and constructing the engineering 
features ($15 million) plus monitoring and maintenance costs.    

If bioaccumulation results indicate a high likelihood of risk to ecological 
receptors, then a revised mitigation plan would be implemented to replace the 
FDOT Mitigation Areas C and D identified in Figure 7-10.  The revised 
mitigation plan would include the purchase of credits at a federally approved 
mitigation bank.  To use a mitigation bank, the bank must be located in the 
service area where the impacts occur and must offer replacement of the same 
wetland habitat.  The project site is within the service area of three mitigation 
banks: the Pembroke Pines Mitigation Bank, the Loxahatchee Mitigation Bank, 
and the Everglades Mitigation Bank.  However, the Pembroke Pines Mitigation 
Bank is sold out and no longer available for credit purchase.  Once the 
mitigation bank is selected, the impacted lands would be reevaluated using the 
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same assessment method used at the mitigation bank to ensure the functional 
assessment is appropriate.  
 

 

One offsite mitigation option, located outside of the impacted service area, is the 
Hole in the Donut in lieu fee program within Everglades National Park.  This 
mitigation option would replace the impacted wetlands at a 1:1 ratio, where one 
acre of impact within the C-9 Impoundment footprint would restore one acre of 
lands within the Hole in the Donut.  The Hole in the Donut has available credits; 
however, the C-9 Impoundment site is located about two miles north of the Hole 
in the Donut’s service area boundary.  Therefore, utilizing this mitigation option 
would require coordination with Federal agencies and concurrence with USFWS 
prior to going outside the mitigation service boundary. 

If no mitigation bank credits are available for use, then the mitigation plan 
proposed in the 2007 Final PIR/EIS will be used (see Section 6.2.3 and Section 
6.2.4).  If soils in any of the proposed replacement mitigation sites are not 
suitable for inundation, then corrective activities to reduce potential risk to 
ecological receptors will be performed, such as removal or capping of selenium 
impacted soils.  The costs associated with carrying out the corrective action 
would be borne by the Corps and the SFWMD in accordance with Section 7.11
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FIGURE 7-9: EXISTING AND PROPOSED WETLAND MITIGATION WITHIN 

THE C-11 IMPOUNDMENT 
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FIGURE 7-10: EXISTING AND PROPOSED WETLAND MITIGATION WITHIN 

THE C-9 IMPOUNDMENT 
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FIGURE 7-11: PROPOSED WETLAND MITIGATION WITHIN  
WATER CONSERVATION AREA 3A/3B SEEPAGE MANAGEMENT AREA 
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7.1.3.6 Mitigation Measures to Reduce Seepage 

 

 

 

 

 

Existing, Deep Mining Lakes in the C-11 Footprint:   

Mining activities conducted by White Construction created two open quarries 
(lakes), now filled with water, located north of SW 26th Street.  Bathymetric 
survey reveals that these quarries/lakes are between 35 feet and 50 feet deep 
and extend into the Biscayne aquifer, which is found to be approximately 25 feet 
below ground surface in this area.  The Final BCWPA PIR/EIS, April 2007, 
assumed that these quarries would be backfilled.  Groundwater and seepage 
modeling performed as part of the design investigations shows that seepage east 
into the Weston surface water management system increases by 20 percent over 
the existing condition if the deep lakes were included as part of the 
impoundment due to stacking of water (storage) in the reservoir.  Therefore, the 
revised SAP excludes these lakes from the reservoir.  The lakes are located 
within Mitigation Area A but will be separated from the restored marsh by low 
berms around each lake.   

Borrow Areas (C-11 and C-9 Impoundments):   

The Final BCWPA PIR/EIS, April 2007, assumed borrow material for the 
embankments would come from a combination of the planned seepage canals 
and borrow areas within the impoundment footprints.  Geotechnical 
investigations, conducted after the Final BCWPA PIR/EIS, April 2007, was 
prepared, revealed a layer of cap rock across the impoundments, requiring 
penetration to obtain suitable material.  Breaking through this cap rock would 
greatly increase the risk of greater seepage paths from the impoundment 
bottom.  SAP avoids obtaining the borrow material from within the reservoir 
footprints.  If the material from elsewhere within the project footprint is not 
sufficient, the material may be imported from a local commercial source for the 
C-9 Impoundment.  The potential use of a local commercial source is still under 
review due to the increased costs associated with purchasing fill.  Obtaining 
material from an outside source will in no way change the benefits or the 
impacts of the project.    

Additional Seepage Control Facilities 

Implementation of additional seepage control facilities may become necessary 
along Griffin Road between U.S. Highway 27 and S-381 to avoid incremental 
groundwater elevation impacts in areas immediately south of Griffin Road, east 
of US Highway 27 in the reaches of the C-11 Canal west of S-381 and the C-502B 
south of C-11 Canal, if canal levels rise for extended time periods during 
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transfers of water from the C-11 Impoundment to the C-9 Impoundment.  The 
facilities may include but not necessarily limited to seepage collection trenches 
or seepage barriers such as sheet piles.  Lands needed for implementation of 
these facilities have already been acquired by SFWMD and if determined to be 
needed during the detailed design of the C-11 Impoundment or the C-9 
Impoundment then those lands will be included in the project footprint.   
 

 

 

 

 

7.1.3.7 Recreational Resources 

According to the 2000 SCORP, the resource-based activities in which demands 
for recreation are projected to exceed supply in Region 11 (Broward, Dade and 
Monroe counties) are bicycle riding, camping (tent), freshwater beach activities, 
freshwater fishing (non-boat), hiking, hunting, nature study, and saltwater 
beach activities.   

The future without this project has no recreation value since the BCWPA 
impoundments would not exist and the land would not likely be open to the 
public for recreational purposes.  The future with the project will result in an 
increase of recreation facilities and improved biking, horseback riding, hiking, 
wildlife viewing, nature study, fishing, and canoeing activities.   

There are potential recreation resources that may be associated directly with the 
construction of the impoundments.  The recreation plan includes three sites 
within the BCWPA Project footprint.  The following types of multiple purpose 
trails are planned at each site: WCA 3A/3B SMA, a 13-mile trail; C-11 
Impoundment, a 9-mile looped natural trail; and C-9 Impoundment, a 7-mile 
looped natural trail.  Other amenities include vaulted toilets, benches, parking 
lots, land bridges, canoe launches, and information kiosks.  The amenities that 
are presently considered compatible with resource protection and passive 
recreation include:  freshwater fishing, horseback riding, hiking, off-road 
bicycling, wildlife viewing, and nature study.   

BCWPA impoundments provide a unique and extensive natural resource-based 
recreational resource.  The restoration of the ecosystem could potentially have 
important impacts on the value of outdoor recreation in the study area.  The 
hydrologic changes associated with each alternative have been designed to 
improve the structure and function of the ecosystem in WCA 3A and 3B.  These 
improvements can be expected to provide resource-based recreational 
opportunities compatible with the protection of the natural systems.  The land 
use change could potentially help meet some unmet demand for recreation such 
as bicycle riding, freshwater fishing (non-boat), hiking, and nature study.  Many 
tourists and residents recreate in the natural areas surrounding the study area.  
With an improvement in the ecology of the study area, the quality of the study 
area related recreation and/or the number of people who participate in study 
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area related recreation could increase as well.  Consequently, the value of 
outdoor recreation in the study area could also substantially increase.  
 

 

 

 

 

 
 

 

7.2 DESIGN AND CONSTRUCTION CONSIDERATIONS 

7.2.1 Engineering and Design 

PED activities will be in accordance with USACE and SFWMD requirements.  
Preliminary design activities, which include survey and geotechnical 
investigations as well as cultural resources compliance, commenced in early 
2005.  Under the State Expedited Projects/Initiatives, SFWMD has prepared a 
Basis of Design Report (BODR) for the C-11 Impoundment, C-9 Impoundment, 
WCA 3A/3B SMA, and required canal modifications.  The BODR includes all 
engineering assumptions and conceptual designs for each of the BCWPA 
features.  Information from the BODR will be used in preparation of the final 
plans and specifications for construction contract award.  All design work will be 
coordinated and reviewed with USACE to meet USACE standards and 
regulations. 

7.2.2 Construction and Implementation of the Plan 

USACE is the construction lead on the BCWPA Project. Under the authority of 
Section 6004 of WRDA 2007, the Non-Federal Sponsor, on August 13, 2009, 
executed the required pre-partnership credit agreement (PPCA) to preserve its 
opportunity for credit for in-kind work completed in advance of execution of a 
PPA. 

 
7.3 LANDS, EASEMENTS, RIGHTS-OF-WAY, RELOCATIONS 

CONSIDERATIONS 

Section 601 of the WRDA 2000 and USACE policy requires that the SFWMD 
obtain and provide certification of all lands, easements, rights-of-way, 
relocations (LERRs) necessary for project implementation.  

7.3.1 Real Estate Requirements  

The lands required for the recommended plan are based on an analysis of the 
lands needed for construction, and OMRR&R of the project.  The real estate 
component of the recommended plan is tentative in nature for planning purposes 
only.  Both the final real property acquisition lines and the real estate cost 
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estimates provided herein and in Appendix D are subject to change.  More 
detail on the real estate requirements for the recommended plan is discussed in 
Appendix D.  
 

 

 

 

7.3.2 Land Acquisition  

The total estimated land requirement for the BCWPA Project is approximately 
7,990.97 acres.   

There are approximately 1,807.39 acres required for the C-9 Impoundment. 
SFWMD has acquired all lands required for this component, except for 667.07 
acres formerly owned by Sunset Lakes Associates, Inc., (now owned by G.L. 
Homes of Sunset Lakes Associates, Ltd.).  This component requires fee, 
including for the approximately 667.07 acres formerly owned by Sunset Lakes 
Associates, Inc., (now owned by G.L. Homes of Sunset Lakes Associates, Ltd.)., 
over which a perpetual easement will be conveyed. Total estimated costs for the 
approximately 1,807.39 acres required for the Project which includes SFWMD’s 
actual purchase price for DOI Grant lands, the estimated market value of lands 
acquired with State funds, SFWMD’s current administrative/incidental costs of 
acquisition, SFWMD’s current administrative costs which were cost shared 
under the DOI Grants, PL91-646 costs; SFWMD’s future estimated acquisition 
and administrative/incidental costs, future Federal administrative/incidental 
costs, incremental real estate costs, and contingency is estimated at $38,011,000.  
There are no utility/facility relocation costs associated with the C-9 
Impoundment. 

There are approximately 1,830.75 acres required for the C-11 Impoundment. The 
C-11 Impoundment feature includes approximately 1,830.75 acres of land 
needed for the footprint of the Project, with approximately 1,252.75 acres of land 
needed for the above ground storage impoundment, with an effective interior 
storage area of 1,068 acres at 4.3 feet deep above-ground impoundment (also 
defined as a reservoir), with approximately 565 acres needed for Mitigation Area 
A, with a 475 acre interior wetland marsh area 1 feet depth and approximately 
13 acres for the other wetland marsh (Mitigation Area B).   Of the approximately 
1,830.75 acres required for this component, SFWMD has acquired 1,715.71 
acres.  The remaining approximately 115.04 acres, owned by several public 
entities have not been acquired.  Total estimated costs for the approximately 
1,830.75 acres which includes SFWMD’s actual purchase price for the DOI Grant 
lands, the estimated value of lands acquired only with State funds, SFWMD’s 
projected future acquisition costs, SFWMD’s current administrative/incidental 
costs of acquisition, SFWMD’s future estimated administrative/incidental costs, 
utility/facility relocation costs, incremental real estate costs, and contingency is 
estimated at $210,473,000.  Included in this cost are the utility/facility relocation 
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costs of $303,000.  Real estate costs without the utility/facility relocation costs 
would be estimated at $210,171,000. 
 

 

 

The WCA 3A/3B SMA consists of approximately 4,352.83 acres, of which 
approximately 490 acres were acquired and provided by the SFWMD for the 
original C&SF Project for the right-of-ways for Levees L-33 and L-37, which are 
west of the lands owned by FPL, approximately 56.44 acres in public ownership, 
with approximately 42.15 acres owned by Broward County and 14.29 acres 
owned by the City of Pembroke Pines.  These acres are existing roadways that 
will be abandoned and conveyed in fee to the SFWMD, approximately 851.39 
acres are owned by Florida Power & Light Company (FPL), 42 acres are owned 
by the Florida Department of Transportation (FDOT), the State of Florida, 
Trustees of the Internal Improvement Fund owns approximately 36.94 acres, 
and the SFWMD has acquired remaining approximately 2,876.07 acres.  For the 
lands owned by SFWMD and acquired for the original C&SF Project, SFWMD 
will provide these lands free of cost as they were acquired and provided for a 
prior Federal Project, the C&SF Project.  For the land owned by FPL, a 
perpetual flowage easement will be required.  For the lands owned by the FDOT, 
a supplemental agreement as set forth in the CERP Master Agreement will 
provide the Project with perpetual easements sufficient to operate and maintain 
the Project.    The State of Florida, Trustees of the Internal Improvement Fund 
and the Florida Department of Transportation will provided the lands by a 
supplemental agreement as set forth in the CERP Master Agreement or will 
provide perpetual easements sufficient to operate and maintain the Project.  The 
remaining approximately 2,876.07 acres will be required in fee.  Total estimated 
costs for the entire approximately 4,352.83 acres which includes SFWMD’s 
actual purchase price for lands funded by DOI Grants, the estimated value of 
lands acquired by SFWMD using only State funds, the estimated value of lands 
that have not been acquired by SFWMD, estimated costs of Utility Relocations 
including contingency and administrative costs, SFWMD’s current 
administrative/incidental costs of acquisition, SFWMD’s current administrative 
costs which were cost shared under the DOI Grants, PL91-646 costs; SFWMD’s 
future estimated acquisition and administrative/incidental costs,  future Federal 
administrative/incidental costs, incremental real estate costs, and contingency is 
estimated at $152,736,000, which includes $20,285,000 in utility/facility 
relocation costs.  Real estate costs without the utility/facility relocation costs 
would be estimated at $132,451,000. 

The total real estate costs including the Utility/Facility Relocation costs for the 
BCWPA Project is $401,221,000.  The total real estate costs (without 
Utility/Facility Relocation costs) for the BCWPA Project is $380,633,000. 
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7.3.4 Federal Agriculture Improvement and Reform Act of 1996  

 

 

 

 

 

On April 4, 1996, Congress enacted the Federal Agriculture Improvement and 
Reform Act of 1996 (P,L, 104-127, 110 Stat. 1022).  Section 390 of the Federal 
Agriculture Improvement and Reform Act of 1996 (Farm Bill) provided the 
Secretary of Interior over $200,000,000 to “(A) conduct restoration activities in 
the Everglades ecosystem in South Florida, which shall include the acquisition of 
real property and interests in real property located within the Everglades 
ecosystem; and (B) fund resource protection and resource maintenance activities 
in the Everglades ecosystem (subsection (b)(3)).”  Section 390 also allowed the 
Secretary of Interior to transfer these funds to the USACE, the State of Florida, 
or the SFWMD to carry out subsection (b)(3). 

On October 3, 1996, a Framework Agreement was signed by DOI, DA, FDEP, 
and SFWMD.  The Framework Agreement enabled the Secretary of Interior to 
provide Section 390 funds to the other parties for Everglades ecosystem 
restoration for both the acquisition of real property and the construction of 
features that were intended to become part of existing or future USACE projects.  
The agreement stipulated that, except as otherwise provided by law or agreed to 
by the Secretary of Interior, all Section 390 funds expended would be matched by 
non-Federal funds on a dollar-for-dollar basis.   

In December 1996, DOI and SFWMD executed a Federal Grant Agreement in 
which DOI provided 50 percent of the Federal funds to SFWMD for the 
acquisition of land in SFWMD’s East Coast Buffer/WPA, including some of the 
lands required for the BCWPA Project, and the SFWMD provided 50 percent 
state matching funds.  The actual acquisition costs and the DOI approved 
incidental costs of acquisition are split on a 50 percent Federal and 50 percent 
SFWMD cost share basis according to the terms of the Grant Agreement.  This is 
consistent with the terms of Section 601 (e)(3) of WRDA 2000 (P,L, 106-541). 

The lands acquired by SFWMD pursuant to the grant with 50% Section 390 
Farm Bill funds and 50% State funds include lands in the BCWPA Project (C-9 
Impoundment, C-11 Impoundment, Water Conservation Area (WCA) 3A/3B 
Seepage Management Area), Site 1 Impoundment, Central Lake Belt Storage 
Area, North Lake Belt Storage Area, Bird Drive Project Area, and several other 
possible CERP project areas.  Total funds spent pursuant to Federal Grant 
Agreement (Grant Title-East Coast Buffer/Water Preserve Area Land 
Acquisition, Grant No. FB-1) is $76,909,740.  The total State (SFWMD) 
contribution of funds that have been expended are $40,000,000 and the total 
Federal Farm Bill funds was $36,909,740. 

C-11 Impoundment-a total of 654.62 acres were acquired using State and 
Federal funds with a total of approximately $27,355,115 expended.  These costs 
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include both the land acquisition cost as well as the cost of any improvements 
and SFWMD administrative costs for the acquisition of the lands.  A total of 
approximately $13,677,558 in Federal funds was utilized to acquire these lands. 
 

 

 

 

 

 

 

C-9 Impoundment-a total of 1,113.01 acres were acquired using State and 
Federal funds with a total of approximately $21,353,263 expended.  These costs 
include both the land acquisition cost as well as the cost of any improvements 
and SFWMD administrative costs for the acquisition of the lands.  A total of 
approximately $10,676,632 in Federal funds was utilized to acquire these lands. 

WCA3A/3B Seepage Management Area-a total of 221.86 acres were acquired using 
State and Federal funds with a total of $5,061,470 expended.  These costs 
include both the land acquisition cost as well as the cost of any improvements 
and SFWMD administrative costs for the acquisition of the lands.  A total of 
approximately $2,530,735 in Federal funds was utilized to acquire these lands. 

In June 1999, the DOI and SFWMD executed another Grant Agreement entitled 
Everglades Watershed Restoration-Grant Number LWCF-1, in which DOI 
provided $38,900,000 in Federal funds to the SFWMD for the acquisition of land 
in the East Coast Buffer/WPA and Southern Corkscrew Regional Ecosystem 
Watershed Project.  SFWMD matched the Federal share with a State share of 
$38,900,000, making the total expenditures on land acquisition at $77,800,000.   
Not all the lands covered in this Grant Agreement are within the footprint of the 
C-11 Impoundment, C-9 Impoundment or WCA 3A/3B SMA components.   

C-11 Impoundment-a total of 277.70 acres were acquired using State and 
Federal funds with a total of $33,196,686 expended.  These costs include both 
the land acquisition cost as well as the cost of any improvements and SFWMD 
administrative costs for the acquisition of the lands.  A total of approximately 
$16,598,343 in Federal Land and Water Conservation funds were utilized to 
acquire these lands. 

C-9 Impoundment-a total of 10.01 acres were acquired using State and Federal 
funds with a total of $492,325 expended.  These costs include both the land 
acquisition cost as well as the cost of any improvements and SFWMD 
administrative costs for the acquisition of the lands.  A total of approximately 
$246,163 in Federal funds was utilized to acquire this land. 

WCA3A/3B Seepage Management Area-a total of 68.27 acres were acquired 
using State and Federal funds with a total of $471,603.  These costs include both 
the land acquisition cost as well as the cost of any improvements and SFWMD 
administrative costs for the acquisition of the lands.  A total of approximately 
$235,802 in Federal funds was utilized to acquire this land.   
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Between the Federal money contributed from the Farm Bill funds and the Land 
and Water Conservation funds, the DOI has provided a total of approximately 
$43,965,233 which will be credited to the Federal Government toward the lands 
in the BCWPA Project components. 
 

 

 

 

 

A thorough discussion of the Federal Agriculture Improvement and Reform Act 
of 1996 and its effects on this project are located in Appendix D. 

7.3.5 Relocation Assistance  

In accordance with the Uniform Relocation Assistance and Real Property 
Acquisition Policies Act of 1970, as amended (P,L, 91-646), relocation assistance 
is required to be provided to affected residents and business.   The following is a 
breakdown of the owners or tenants and twelve businesses that qualified for 
relocation assistance benefits under the Uniform Relocation Assistance and Real 
Property Acquisition Policies Act of 1970, as amended (P.L. 91-646).  Within the 
C-11 Impoundment-there were 23 relocations with relocation payments of 
$1,022,032.  They included 12 residential, 11 nurseries and one (1) asphalt plant.  
Within the WCA 3A/3B SMA-there were 3 relocations required within this 
component with relocation payments of $243,813.20. All were residential 
relocations.  Within the C-9 Impoundment-there were 2 relocations with 
relocation payments of $31,700 within this component.  Both were residential 
relocations. 

7.4 OPERATIONS AND MAINTENANCE CONSIDERATIONS 

SAP will be operated in a manner consistent with the original design intent for 
the BCWPA components included in the 1999 Comprehensive Review Study 
Report.  In summary, the C-11 Impoundment will be operated to collect and 
store runoff from the Western C-11 Canal Basin currently discharged to WCA 
3A via the S-9.  The C-9 Impoundment will be operated to collect runoff from the 
Western C-9 Canal Basin and may also be used to store runoff initially diverted 
from C-11 Impoundment via the C-502B conveyance canal, thereby making 
additional capacity available in the C-11 Impoundment.  To regain storage 
capacity in the C-11 Impoundment prior to, and as necessary after construction 
of the C-9 Impoundment water may also be directed east through the S-13AW 
structure to the C-11 East Canal.  Water would then be released through S-13 
structure to tide by gravity or by forward pumps when tides will not allow for 
gravity discharge (during high tides during the months of September and 
October).  Since the design was based on the hydrologic model and the model 
assumed discharge to tide was always available, telemetry will be included 
making the S-13 forward pump operations remotely controlled (otherwise actual 
performance at this pump station will not meet design performance).  Water 
stored in the C-9 Impoundment can be delivered to C-9 Canal, C-6/C-7 Canal, 
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and C-2/C-4 Canal for water supply and resource protection.  Natural system 
water from the existing L-33 and L-37 Borrow Canals will be collected and 
stored in the WCA 3A/3B SMA to allow water levels in the canals and within the 
WCA 3A/3B SMA to be held at higher stages to maintain hydraulic head 
preventing undesirable seepage out of WCA 3A and 3B.  Additional details about 
project operations are included in Annex D (Draft Operating Manual). 
 

 

 

 

7.5 MONITORING PLAN AND ADAPTIVE MANAGEMENT 

The BCWPA Project is a Category C project according to CERP GM 23.01 
(“Water Quality Considerations for the Project Implementation Report Phase,” 
located at http://www.cerpzone.org/documents/CGM/cgm 023.01.pdf).  As a 
Category C project, it is a component for which the comprehensive plan does not 
include water quality improvement features or specifically reference water 
quality improvement as a criterion to be addressed during design.  However, 
when the BCWPA Project is implemented, the water discharged must meet the 
state’s water quality standards established for a Class III water body.  The 
BCWPA Water Quality Monitoring Plan (Annex E-Part I), will focus on water 
quality flowing into the project area and being discharged into the C-502A, C-
502B, C-11 and C-9 canals.   

Each impoundment (C-11 and C-9) has one inflow, one outflow and an 
emergency spillway.  Water quality data will be collected at these locations 
during flow events to determine ambient concentrations and to calculate loading 
rates.  There will also be interior water quality monitoring sites within each 
impoundment.  WCA 3A/3B SMA is primarily rainfall driven.  The outflow 
structures for the WCA 3A/3B SMA will be monitored for water quality during 
times of flow.  The Water Quality Monitoring Plan is broken into baseline, 
startup and operational phases.  Water column and fish tissue samples will be 
collected on a regular basis as outlined in the monitoring plan, while sediment 
samples will be collected during baseline and startup monitoring.      

An Adaptive Management (AM) Plan has been included as Annex E Part IV. The 
BCWPA Project Adaptive Management plan has been designed to use project-
level and system-wide ecological monitoring data to determine potential changes 
to management measures or operations.  These changes would attain the 
intended restoration goals and objectives.  Adaptive management measures 
would ensure the restoration of ridge and slough habitat, snail kite habitat, 
reduction of cattails and beneficial effects of improved water patterns for 
restored fish and wildlife habitat within the study area.  This AM plan facilitates 
the National Research Council’s (NRC) 2006 recommendation for the 
Incremental Adaptive Restoration approach for Comprehensive Everglades 
Restoration Plan.  The decision-framework provided within the AM Plan are 

http://www.cerpzone.org/documents/CGM/cgm_023.01.pdf�
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intended to link performance measures to monitoring, targets, and potential 
management options to ensure the BCWPA Project goals and objectives are met. 
 

 

 

System-wide ecological monitoring will be conducted for the BCWPA Project by 
RECOVER as part of the Monitoring and Assessment Plan (MAP) (revised 
December 2009).  The specific parameters of interest to the BCWPA sub-team 
monitored by RECOVER are summarized in Annex F.  Monitoring will include 
mapping vegetation within the project’s zone of influence, which is WCA 3A and 
WCA 3B, including assessments of cattail and tree island communities and 
coverage.  Additionally, wading birds will be monitored as part of the MAP.  
RECOVER is cognizant of other ongoing monitoring conducted and used for 
system-wide assessments and adaptive management such as monitoring and 
recording of water stages within the Everglades (including WCA 3A and WCA 
3B) and snail kite monitoring throughout the WCAs.  The monitoring program 
for the BCWPA Project will rely on the MAP and other on-going efforts for 
assessment of system-wide effects for the purposes of demonstrating the project’s 
success in contributing to CERP and for adaptive management purposes per the 
NRC’s 2010 review. 

For project-level performance, SFWMD and USACE will monitor impoundment 
water stages, water quality, and releases (flow) as part of the Project Operating 
Manual and the Water Quality Monitoring Plan (Annex D, Annex E-Part I).  
Fish and wildlife habitat features such as marsh wetlands will be constructed as 
part of the project to compensate for impacts to existing Section 404-permitted 
mitigation sites (refer to Section 6.2).  This monitoring is described in Annex E-
Part II. 

Project-level ecological monitoring will be required for the mitigation areas to 
ensure that there are two consecutive successful years of projected benefits that 
were identified in Section 7.1.4.  Once this success is reached, the project-level 
ecological monitoring will be completed.  Project-level ecological monitoring will 
include monitoring these features to evaluate and assess the aquatic functions 
and benefits to ensure that the projected FCIs are achieved.  If the proposed 
mitigation does not realize the lift expected during the monitoring phase, 
additional credits may be purchased at an appropriate mitigation bank to offset 
the difference.  In accordance with Section 2036(c) of the Water Resources Development 
Act (WRDA) of 2007, the Corps is giving first consideration to the use of a wetlands 
mitigation bank to offset losses of wetland functions caused by the project and for removal of 
the FDOT (Chimney) Mitigation Site from the project footprint, but may consider other cost 
effective mitigation options in the vicinity of the Project. The mitigation activities will be 
implemented during construction of the Project in order to minimize costs associated with 
earthwork.  An appropriate mitigation bank within the project watershed will be used for the 
54 FCUs needed for removal of the FDOT (Chimney) Mitigation site from the project 
footprint.  This plan would address the NRC’s 2006 recommendation for 
Incremental Adaptive Restoration approach to CERP. 
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7.6 VEGETATION MANAGEMENT 
 

 

 

 

  

During construction, USACE will be responsible for nuisance and non-native 
vegetation control within the project area.  Control efforts will include initial and 
follow-up treatments, surveillance for new plants and treatment of new plant 
growth until the project is transferred to SFWMD.  The work will be funded 
through USACE Construction General Account.  Plans and cost for vegetation 
management during the construction phase will be identified in the Construction 
Phasing, Transfer and Warranty Plan (CPTWP).  The CPTWP will also identify 
the goal for long term vegetation management during the OMRR&R phase as 
well as cost.  Long term vegetation management plans for the O&M phase will 
be described in the OMRR&R Manual.  SFWMD as the land manager of the 
project area will be responsible for the long term vegetation management plan, 
control and monitoring of invasive, nuisance, and non-native plants.  This work 
will be funded through the O&M Program as a 50/50 cost share with the 
SFWMD.  Species of non-native vegetation to be treated includes but is not 
limited to species listed in the latest version of the Florida Exotic Pest Plant 
Council (FLEPPC) invasive plant list and FDEP prohibited plant list. 

7.7 AVIAN PROTECTION PLAN 

Programmatic Avian Protection Plan Guidelines are being developed by an 
interagency team led by the USFWS.  These guidelines will be used by the 
USACE and SFWMD to produce an Avian Protection Plan (APP) for migratory 
birds and their nests during normal operations of reservoirs and impoundments.  
The BCWPA APP would address emergency operations of the impoundment in 
addition to normal operations.  Upon finalization of the USACE and SFWMD’s 
APP and formal agreement to its terms by the USFWS, guidelines for operation 
of impoundments found within the APP would be incorporated into the C-9 and 
C-11 Impoundment Operating Manuals for the protection of migratory birds and 
their nests. 

7.8 COST ESTIMATE 

The total estimated cost of the project, including all costs for construction (which 
includes earthwork associated with the mitigation areas), lands, easements, 
rights-of-way, and relocations (LERR), recreation facilities, and pre-construction, 
engineering and design (PED) and construction management costs and sunk 
PED costs is approximately $ 840,657,000.  Section 601 of WRDA 2000 and 
USACE policy requires that the SFWMD must obtain and provide certification of 
LERRs necessary for project implementation.  The project’s total initial costs will 
be shared equally between the Federal government and the SFWMD in 
accordance with Section 601 of the WRDA 2000 to maintain a 50/50 cost share as 
measured cumulatively for the entire CERP program.   
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7.8.1 Restoration Implementation Costs 

 

 

  

The total estimated FY 12 project first cost for the Broward County Water 
Preserve Area Project (BCWPA) for restoration features is $840,657,000 (not 
including sunk costs) with a total investment cost estimated at $898,371,000; 
which is composed of the total initial (first) costs plus interest during 
construction (IDC).  Utilizing a 38 year period of analysis with the discount rate 
officially prescribed by Federal policy for use in water resource planning 
analysis, currently set at 4.00 percent, and including the annual OMRR&R and 
monitoring costs, the average annual cost is estimated to be $49,415,000.   

A breakdown of the cost of the BCWPA Project including construction, lands and 
damages, ecosystem restoration elements, PED costs, recreation and interest 
during construction is included in Table 7-4 and Table 7-5. 
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Table 7-4: Project FIRST Costs for the Selected Plan    
           (FY 12 Price Level) 

 
Cost Ecosystem Restoration Cost Elements 

Construction Elements  
**02  Relocations  $20,618,000 
03  Reservoirs $30,104,000 
**08  Roads, Railroads, and Bridges $6,081,000 
09  Channels & Canals $52,926,000 
11  Levees & Floodwalls $143,612,000 
13  Pumping Plant $109,477,000 
15  Floodwall Control Diversion Structure $29,800,000 

18 Cultural Resource Preservation 
$1,002,000 

Sub-Total Construction Cost $393,621,000 
  
01 Lands & Damages $380,633,000  
30 Planning, Engineering and Design 
(PED)* 

$30,346,000  

31 Construction Management (S&A) $29,612,000 

Sub-Total Non-Construction Cost $440,591,000 
  

TOTAL INITIAL COST (Restoration) $834,211,000 
  

Recreation Cost Elements  
 14 Recreation Facilities $6,446,000 
  
PROJECT FIRST COST $840,657,000  

  * PED costs do not include sunk costs of $26,050,000 
  ** Included in this cost are the estimated construction costs and the costs for relocations that are the responsibility
  of the Non-Federal Sponsor as part of its duty to provide Lands, Easements, Rights-of-Way and Relocations. 

  

  Note:   1. February 2012 price levels 
   2. Initial cost rounded to the nearest $1,000 
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Table 7-5:  Broward County Water Preserve Areas Total Investment Cost and Average 
Annual Cost for Restoration Elements 

(FY 12 Price Level)  
 

Project First Cost $834,211,000 
  
Investment Costs  
     Interest During Construction  
         --Construction $22,190,000 
         --Real Estate $41,970,000  
Total Investment Cost $898,371,000 
  
Average Annual Costs  
     Interest and Amortization of Initial 
Investment 

$46,385,000 

     OMRR&R2 $3,030,000 
Total Average Annual Costs $49,415,000 

*The costs shown above are updated, detailed costs that are not equivalent to the preliminary, planning-level cost estimates utilized for the 
alternative comparison in Section 5 and the Economic Appendix.  Costs for the Project Monitoring Plan (PMP) were not included in the 
total project costs in accordance with current cost estimating practices. 
 1Does not include sunk PED or Recreation Costs              

2OMRR&R costs do not include OMRR&R for recreation expenditures.   
 

7.8.2 Recreation Implementation Costs 

The total initial cost for the recreational features is $6,446,000.  Interest during 
construction, which is estimated to last six months at an interest rate of 4.00 
percent, is equal to $53,000.  The total investment cost equals the total initial 
cost plus the interest during construction.  Total investment cost is rounded to 
$6,499,000.  The average annual cost of the total investment cost over a 38 year 
period of analysis is $336,000.  Annual O&M costs are estimated at $412,000.  
The total average annual cost for recreation is an estimated $748,000.  
Recreation construction would be cost shared 50-50 with the USACE and 
SFWMD.  Recreation OMRR&R is 100% SFWMD responsibility. 
 

 

The unit day value (UDV) method was selected for estimating recreation benefits 
associated with the creation of BCWPA.  The UDV approach in recreation 
benefit analysis consists of two parts:  determining value per visit and 
estimating visitation.  The justification of incurring additional costs for 
recreation features is derived by utilizing a benefit-to-cost ratio.  The tangible 
economic justification of the proposed project can be ascertained by comparing 
the equivalent average annual costs with the estimate of the equivalent average 
annual benefits, which would be realized over the period of analysis.  These 
average annual recreation benefits and costs are summarized in Table 7-6.   
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ER 1105-2-100 (The Planning Guidance Notebook) provides economic evaluation 
procedures to be used in all Federal water resources planning studies.  The 
guidelines specified in ER 1105-2-100 dated April 22, 2000 were observed in 
preparing this cost analysis.  The federally-mandated project evaluation interest 
rate of 4.00 percent, an economic period of analysis of 38 years, and current 
prices were used to evaluate economic feasibility.   
 

 

 

 

 

 

Table 7-6: Summary of Recreation Costs and Benefits 

Benefit  
     Unit Day Value (FY2011) $7.45 
     Average Annual Daily Users 506 
     Average Annual Users 184,690 
Average Annual Benefit (rounded) $1,376,000 

  
Cost  
   Total Recreation Initial Cost $6,446,000 
   Interest during PED and Construction $53,000 
   Total Investment Cost $6,499,000 
   Average Annual Cost $336,000 
   Annual O&MRR&R Cost $412,000 
Average Annual Cost $748,000 
  
Benefit to Cost Ratio 1.84 
  
Average Annual Net Benefits $628,000 

This analysis concludes that there are 1.84 times the benefits to costs.  The 
average annual net benefit for the BCWPA recreation sites is estimated at 
$628,000.  Therefore, the BCWPA recreation sites are economically justified.  
Appendix G describes in greater detail the recreation plan and associated 
benefits and costs.   

7.8.3 Operation, Maintenance, Repair, Rehabilitation, and 
Replacement Cost 

Annual O&M costs were estimated for the construction features of the BCWPA 
recommended plan.  O&M costs were determined by extrapolation from 
operational costs histories supplied by SFWMD using industry standard cost 
data and data from past and projected cost trends.  O&M activities include such 
items as mowing, erosion control, pump maintenance, levee road maintenance, 
and building maintenance.  OMRR&R costs are estimated to be $3,030,000.  
Annual recreation OMRR&R costs have been estimated at $412,000.  Recreation 
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construction costs are cost-shared 50-50 with USACE and SFWMD.  The 
SFWMD is responsible for 100 percent of the OMRR&R recreation costs.     
 

 

 

 

 

 

7.8.4 Monitoring and Adaptive Management Costs  

The estimated cost for water quality monitoring during the initial year is 
$380,000, which would be construction funded.  The estimated cost for water 
quality monitoring during operations of the project is $380,000 per year.  
Ecological monitoring for the mitigation area would commence once the project is 
constructed.  The estimated annual cost for monitoring the mitigation areas is 
$100,000.  The mitigation monitoring is currently projected for a minimum of 
five years and projected not to exceed ten years.  It will be considered complete 
once two consecutive years of maintaining success criteria are reached.  System-
wide ecological monitoring for the project will be conducted by RECOVER under 
MAP.  All monitoring activities are described in detail in Annex D. 

In accordance with Section 2036(c) of the Water Resources Development Act 
(WRDA) of 2007, the Corps is giving first consideration to the use of a wetlands 
mitigation bank to offset losses of wetland functions caused by the project and 
for removal of the FDOT (Chimney) Mitigation Site from the project footprint, 
but may consider other cost effective mitigation options in the vicinity of the 
Project. The mitigation activities will be implemented during construction of the 
Project in order to minimize costs associated with earthwork.  An appropriate 
mitigation bank within the project watershed will be used for the 54 FCUs 
needed for removal of the FDOT (Chimney) Mitigation site from the project 
footprint. 

7.8.5 Summary of Costs 

Table 7-7 presents the costs estimates from the Restudy and the current 
estimate costs of the project.  The increases in the components, in particular the 
C-11 Impoundment, are primarily due to the high escalation rates for real estate 
costs and construction costs in the region.   

Table 7-7: Comparison of Restudy, Initial Cost and Fully Funded Estimate for 
Broward County Water Preserve Area Features 

Component Restudy Project Initial Cost Fully Funded Cost* 
C-9 Impoundment $114,290,000 $222,309,000 $282,978,000 
C-11 Impoundment $166,010,000 $398,832,000 $432,872,000 
WCA 3A/3B SMA $144,270,000 $219,517,000 $254,023,000 
Total $424,570,000 $840,657,000 $995,923,000 

            * Fully Funded Cost total includes sunk cost of $26,050,000 
Note:  FY 12 Price Level (numbers are rounded and may not total)  
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Based on the engineering and design of the selected plan for this phase of the 
study, the Average Annual Cost (AAC) for the restoration elements of the 
selected plan, A4, is $49,870,000, which results in total Average Annual Habitat 
Units (AAHU) of 166,211.  The average annual cost per the combined average 
annual habitat units generated by the project is approximately $297.  The 
project will have a direct beneficial effect on approximately 563,000 acres in 
WCA and 200,000 acres in the greater everglades, as well as the reduction of 
over 8,500 acres of cattail over the 2050 condition.  
 

 

 

 

 

 

The total average annual cost for recreation is an estimated $748,000 and 
average annual net benefits for recreation equal $628,000. 

7.9 PLAN ACCOMPLISHMENTS 

The selected plan affirmed a combination of components is a cost-effective 
solution to achieving system-wide benefits in the south Florida ecosystem. A 
seepage management buffer would allow the water that is in WCA to remain in 
the WCA and continue to the Everglades.  In combination with above-ground 
storage reservoirs (including pump stations and water control structures) and 
associated conveyance, would eliminate the need to discharge water from the C-
11 Basin (through the S-9 Pump) into WCA by storing it in the C-9 and C-11 
impoundments and discharging to better meet the needs of the basins at the 
right time, together  In addition, the SAP achieves the benefits of the three 
proposed Restudy projects as previously developed for CERP.   

The SAP includes three key components and partial implementation of a fourth 
component of CERP and provides fish and wildlife habitat restoration functions 
in a critical buffer area between developing and urban portions of Broward 
County to the east and ridge and slough Everglades habitat in WCA 3 to the 
west, important water storage, and seepage management.  Additional water 
storage areas and other features functioning to separate and buffer the built 
environment from remaining natural system areas are fundamental aspects of 
restoration planning for south Florida and have long been recommended as 
management measures to achieve restoration objectives.   

Two planning goals and seven planning objectives have been established for 
CERP projects through the Restudy.  The two planning goals are:  (1) Enhance 
Ecological Values and (2) Enhance Economic Values and Social Well-Being.  The 
BCWPA SAP positively contributes to both of these goals and all seven of the 
objectives originally established for these two underlying planning goals.  
Section 4.3 and Table 4-1 summarize and compare project goals and objectives 
with those established for CERP.     
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Alternative plans were formulated, evaluated, and compared based on 
environmental outputs, and the SAP will result in significant contributions 
toward the achievement of all three objectives established for the enhancement 
of ecological values goal.  However, it should be further noted that although the 
SAP was chosen based on environmental outputs, the SAP also provides 
incremental contributions toward economic goals and objectives, primarily by 
storing and making additional water available to meet water supply demands in 
the study area and through incidental increased flood protection. 
 

 

 

 

7.9.1 Relationship of Other Projects in Comprehensive Everglades 
Restoration Plan to Broward County Water Preserve Area 

A substantial portion of the beneficial effects achieved by CERP in the WCAs, 
ENP, and Biscayne Bay (including Biscayne National Park) depend on the 
BCWPA Project for much of the storage, seepage management, and conveyance 
infrastructure.  This dependency is a function of the central location of the 
BCWPA Project components (located adjacent to WCAs 3A and 3B in the central 
portion of the Everglades) and the hydrologic infrastructure provided by the 
BCWPA Project upon which many other CERP Projects rely.  The need for 
additional storage to prevent harmful discharges to the natural system and 
improve the timing and quality of water delivered to the natural system is well-
established as a basic premise of CERP. 

The two impoundments in the BCWPA Project are consistent with the above 
premise and contribute to the achievement of CERP objectives.  The canal 
conveyance improvement (C-502B Borrow Canal modifications) in the BCWPA 
Project provides greater operational capability for the BCWPA Project to store 
more water to achieve the CERP system-wide objectives.  The BCWPA Project is 
the foundation infrastructure link that enables construction and operation of 
several CERP Projects that create improved hydroperiods in WCAs while still 
enabling other projects to provide more water when needed to both Biscayne Bay 
and ENP. 

Several of the other projects in CERP cannot be constructed and operated 
without the BCWPA Project in place.  These projects include the Central Lake 
Belt Storage Area (CLBSA), NLBSA, Flows to Eastern WCA 3B, WCA 3 
Decompartmentalization and Sheetflow Enhancement, WCA 2B Flows to ENP, 
and WPA Conveyance.  These projects depend on the features of BCWPA to store 
additional water, convey water where needed, or to manage seepage from 
natural system areas.  Other CERP Projects could be constructed, but would not 
be able to fully attain the system-wide benefits attributable to those projects 
without the BCWPA Project in place.  These projects include the EAA Storage 
Reservoir, Everglades National Park Seepage Management, and Broward 
County Secondary Canal System.     
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In addition to the structural components of CERP listed above, there are 
operational components of CERP that would be affected if the BCWPA Project 
was not constructed.  These include revisions to the Lake Okeechobee Regulation 
Schedule, Everglades Rain-Driven Operations, Environmental Deliveries to 
Caloosahatchee Estuary, and Environmental Deliveries to St. Lucie Estuary.   
 
The projects listed above comprise approximately one-quarter of the total cost of 
CERP (1999 price levels) and have an impact on approximately 1.5 million acres 
of the natural system in south Florida1

                                            
1 Source:  Comprehensive Everglades Restoration Plan, April 1999, Section 7 of the Main Report. 

.  The natural system areas affected by 
the BCWPA Project include WCAs 3A and 3B, ENP, Florida Bay, and Biscayne 
Bay.  This is a significant portion (approximately 55 percent) of the natural 
system area of south Florida.  Without the BCWPA Project, restoration benefits 
of CERP in these areas cannot be fully achieved.   
Table 7-8 displays the projects that rely on the BCWPA Project and their 
relationship to the BCWPA Project. 
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Table 7-8: Comprehensive Everglades Restoration Plan Projects Dependent  
on Broward County Water Preserve Area 

Project Name 
(Component designation 

from Restudy) 

1999 Restudy 
Cost 

(x1000) 
Purpose/Contribution to Plan Relationship to BCWPA 

Central Lake Belt Storage 
Area (S) $466,725 

This project will store excess natural system water from 
WCA 2B, WCA 3A, SMA 3A and SMA 3B.  Water 
from these areas will be routed south down C&SF L-37 
and L-33 borrow canals to the C-6 Canal (Miami Canal) 
where it will be pumped into the storage area.  The route 
taken will require the crossing of C&SF C-11 and C-9 
canals, as well as discharging into the C-6 Canal.  Also, 
the conveyed water will most likely change water levels 
within the WPA SMA 3A and 3B areas.   

The BCWPA Project includes 
features that allow canal crossings 
and mitigates for elevated water 
levels that will be required for 
CLBSA to function according to 
the Restudy Plan (e.g. gates in 
canals separating urban runoff 
waters from the desired natural 
system water deliveries as it 
crosses other canals). 
 

North Lake Belt Storage 
Area (XX) $500,346 

This project will store excess urban runoff collected in 
C&SF C-11 and C-9 canals.  Water from the C-11 Canal 
will be conveyed along the west side of US Highway 27 
within the SMA 3B area by C-502A and C-502B.  This 
canal will also convey water south to Miami-Dade 
County as part of WCA 3 Decompartmentalization 
project.  This component (C-502A and C-502B) will be 
used by multiple projects for cost effectiveness, minimal 
wetland impact and optimization of land ownership by 
the State.   

The BCWPA Project includes 
features that allow necessary 
flexibility in how waters are 
conveyed, when they are 
conveyed, and mitigates for 
possible negative impacts that 
they may have on surrounding 
areas that will be required for 
CLBSA to function according to 
the Restudy Plan (e.g. Holly 
Lakes flood damage reduction 
levee and canal system with 
pump station). 

Flows to Eastern WCA 3B 
(EEE) $6,544 

This project enables water from CLBSA to be pumped 
into WCA 3B on its eastern side when there are 
demands.   

This project has the same 
principle of operational 
dependency on the BCWPA 
project as the CLBSA. 
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Project Name 
(Component designation 

from Restudy) 

1999 Restudy 
Cost 

(x1000) 
Purpose/Contribution to Plan Relationship to BCWPA 

WCA 3 
Decompartmentalization and 
Sheetflow Enhancement 

 
The C-502A and C-502B component will replace water 
deliveries to south Miami-Dade County that currently 
flows in a reach of Miami Canal, which is slated for 
backfill.  In a manner similar to NLBSA, the C-502A 
and C-502B convey deliveries along the west side of US 
Highway 27 within the SMA 3B area.  The conveyance  
flows within SMA 3A area.  This project also requires 
delivery of natural system water in similar manner as 
CLBSA utilizing the same conveyance system with 
exception that conveyance is continued southward to 
C&SF C-4 Canal for pumping into the Northeast Shark 
River Slough when there is a demand.   

BCWPA provides much of the 
control, flexibility and 
infrastructure for this project to 
function when constructed. 
 

Additional S-345 Structure 
(AA) $46,453 

WCA 3 Decomp (QQ) 2 $85,059  

Miami Canal (SS) $74,973 

WCA 2B Flows to ENP 
(YY) $76,156 

This project conveys excess water found within WCA 
2B to CLBSA and Northeast Shark River Slough. 

The project has the same principle 
of operational dependency on 
BCWPA as the CLBSA and 
WCA 3 Decompartmentalization 
projects. 

WPA Conveyance (BB) $18,779 

This project conveys deliveries from BCWPA and other 
dependent projects south of C&SF C-6 Canal (Miami 
Canal) to C&SF C-4 Canal (along Tamiami Trail). 

The project has the same principle 
of operational dependency on 
BCWPA as CLBSA, NLBSA, 
flows to Eastern WCA 3B, ENP 
Seepage Management, and WCA 
3 Decompartmentalization 
projects.. 

ENP Seepage Mgmt  This project primarily controls seepage from the ENP 
and secondarily from WCA 3B. 

The conveyance system and water 
level controls are dependent on 
the WPA Conveyance project and 
thus dependent on all other 

 
L-31N Levee Improvements 
(V) 

$65,782 

                                            
2 Consists of L68A levee removal and WCA 3A & 3B flows/conveyance 
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Project Name 
(Component designation 

from Restudy) 

1999 Restudy 
Cost 

(x1000) 
Purpose/Contribution to Plan Relationship to BCWPA 

 
S-356 Discharge Structures 
(FF)3

$114,746 
 

projects north, including 
BCWPA, which supply deliveries 
when demands are high and 
storage for later use when 
demands are low. 

Bird Drive Recharge Area 
(U) $124,083 

EAA Storage Reservoir (G) $436,648 

This project will store excess water found within the 
EAA basin and Lake Okeechobee.  This storage 
function provides better hydroperiod control within the 
Everglades (WCAs and Lake Okeechobee).  There will 
be dry times (natural seasonal cycle) when water levels 
are lower in WCAs and urban water supply demands 
will be high.  During those times, water stored in 
BCWPA C-11 and C-9 impoundments will be used to 
meet demands rather than drawing down the WCAs 
further.   

The use of the BCWPA C-9 and 
C-11 impoundments to meet 
water supply demands during dry 
periods instead of drawing down 
the WCAs prevents reductions in 
the benefits gained by EAA. 

Lake Okeechobee 
Regulation Schedule (F) $0 

This project will modify the regulation schedule of Lake 
Okeechobee to take advantage of the additional storage 
facilities. 

The use of the BCWPA C-9 and 
C-11 impoundments to meet 
water supply demands during dry 
periods instead of drawing down 
the WCAs prevents reductions in 
the benefits gained by EAA.     

Everglades Rain-Driven 
Operations (H) $0 

This project is intended to improve timing and location 
of water depths in the WCAs and ENP and to restore 
more natural hydropatterns. 

The use of the BCWPA C-9 and 
C-11 impoundments to meet 
water supply demands during dry 
periods instead of drawing down 
the WCAs prevents reductions in 
the benefits gained by EAA. 

                                            
3 Costs included in L-31N Levee Improvements 
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Project Name 
(Component designation 

from Restudy) 

1999 Restudy 
Cost 

(x1000) 
Purpose/Contribution to Plan Relationship to BCWPA 

Environmental Water 
Supply Deliveries to 
Caloosahatchee Estuary (E) 

$0 

This project is intended to provide freshwater deliveries 
to the estuary to protect and restore more natural 
estuarine conditions. 

The use of the BCWPA C-9 and 
C-11 impoundments to meet 
water supply demands during dry 
periods instead of drawing down 
the WCAs prevents reductions in 
the benefits gained by EAA. 

Environmental Water 
Supply Deliveries to St. 
Lucie Estuary (C) 

$0 

This project is intended to provide freshwater deliveries 
to the estuary to protect and restore more natural 
estuarine conditions. 

The use of the BCWPA C-9 and 
C-11 impoundments to meet 
water supply demands during dry 
periods instead of drawing down 
the WCAs prevents reductions in 
the benefits gained by EAA. 

Total Restudy Costs for 
Projects $2,029,192   
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7.9.2 Project Justification: Next-Added Increment  

 

 

 
 

 

The BCWPA Project aims to 1) reduce seepage from natural areas (WCA 3A and 
3B) to urban areas, 2) to improve Everglades water quality by capturing and 
diverting urban runoff previously released to WCA 3, and lastly 3) to provide 
incidental water deliveries to Biscayne Bay and supplemental water supply and 
aquifer recharge to urban areas, thereby reducing demands on the natural 
system.  

The selected plan affirmed a combination of components is a cost-effective 
solution to achieving system-wide benefits in the south Florida ecosystem. A 
seepage management buffer would allow the water that is in WCA to remain in 
the WCA and continue to the Everglades.  In combination with above-ground 
storage reservoirs (including pump stations and water control structures) and 
associated conveyance, would eliminate the need to discharge water from the C-
11 Basin (through the S-9 Pump) into WCA by storing it in the C-9 and C-11 
impoundments and discharging to better meet the needs of the basins at the 
right time, together  In addition, the SAP achieves the benefits of the three 
proposed Restudy projects as previously developed for CERP.   

Section 385.26 of the CERP Programmatic Regulations requires the development 
of a series of programmatic guidance memoranda that includes guidance for 
performing plan formulation and evaluation process and NAI justification.  The 
Programmatic Regulations and the CERP Guidance Memorandum, July 2007 
require that the SAP be evaluated on a NAI basis.  Based on the direction 
provided in the draft GM, a NAI analysis is used to determine the local, regional, 
and system-wide conditions at the end of the period of analysis (and several 
points along the way), assuming CERP Projects already authorized are in place, 
but those constructed CERP Projects are not hydraulically connected to the 
BCWPA Project.  The NAI condition therefore produces less total benefits than 
that seen in the last added increment runs.  

The SAP is a cost effective plan that maximizes net environmental benefits on a 
system-wide basis.  The project is justified by its beneficial effect on sawgrass 
marsh and snail kite (an endangered species) habitat, two important indicators 
of Everglades ecosystem function.  Because of the dependency of other CERP 
Projects on the BCWPA Project (see Section 7.9.1) deferring implementation of 
the BCWPA Project would defer implementation of other CERP Projects which 
are particularly important for achieving system-wide restoration objectives in 
ENP and Biscayne Bay.  Altering the SAP further as an interim measure is not 
feasible as the formulation and evaluation analysis determined that these three 
components function as one project to meet the requirements as outlined in 
WRDA 2000 and the Programmatic Regulations.  Predictably, the NAI condition 
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produces less total benefits than that seen in the system-wide analysis.  
Similarly, performance measure targets used for all runs are based on complete 
system formulation; therefore, it should be noted that NAI conditions alone are 
not expected to reach performance measure targets fully.  It is the sum and 
interaction of all CERP Projects that will help attain system wide performance 
targets.  
 

 

 

 

7.9.3 Next-Added Increment Analysis  

The NAI analysis was completed using the Benefits Evaluation Assessment 
Methodology (BEAM) (Appendix C).  This methodology was developed by 
RECOVER to standardize the output and to convert performance scores into 
habitat units.  The BEAM results indicate a significant water quality benefit 
associated with the BCWPA Project in the Greater Everglades and hydrologic 
benefits to the Snake Creek estuary.  Of the approximately 12,000 habitat units 
gained by project implementation, approximately 90 percent of the benefits are 
due to phosphorus load reduction to the Greater Everglades.  The load reduction 
is a result of decreasing urban runoff entering WCA 3.  Further, potential water 
quality benefits may also be gained within the impoundments themselves.  This 
can be investigated using different types of models such as the Eutromod, 
Vollenweider regression model, or the USACE Walker Model.  These benefits 
were not included in the above estimates.  It should be noted that considerable 
uncertainty exists in differentiating seepage from runoff, as well as 
differentiating interacting project components (the BCWPA Project from related 
critical projects).  The above benefits are based on estimates of runoff volumes 
alone and not the combination of runoff and seepage.  Additionally, the 
interactions of the BCWPA features with other CERP and non-CERP critical 
projects were not included in the runoff-only analysis.  If related projects are 
assumed to be dependent on the BCWPA Project and seepage is not 
differentiated from runoff, considerable additional lift can be expected.  The 
upper range of benefits based on load reduction and project component 
interaction increases from 14,670 habitat units to approximately 24,000 habitat 
units.  

It was determined that there are benefits associated with NAI analysis that was 
completed for the BCWPA Project.  In reviewing the final results of the BEAM 
analysis, although few hydrologic benefits were observed in the Greater 
Everglades (GE1-GE3 performance measures), hydrology/salinity benefits were 
observed in the estuary.  Exceedances above target flows were suggested by the 
model.  It is unclear if these exceedances are due to flood damage reduction 
requirements or issues surrounding model formulation and this can be evaluated 
as more detailed engineering and design is completed. 
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Modeling results do not indicate interaction with other currently approved 
CERP projects, e.g., Indian River Lagoon South, Picayune Strand Restoration 
Project, Site 1 Impoundment. Similarly, there will be no interaction with 
proposed, but not approved, Biscayne Bay Coastal Wetlands Phase I and 
Caloosahatchee River West Basin Storage Reservoir. However, it should be 
noted that authorization of BCWPA is crucial to achieve desired benefits in the 
main flow way providing water into Everglades National Park. 
 

 

 

 

 

 
  

Overall, the project design is consistent with attaining project goals and 
objectives.  Operational flexibility will lead to increased benefits by further 
minimizing potential high flows to the estuary as well as by minimizing 
discharges (and associated sediment loads) to the freshwater marshes.   

7.10 CONTRIBUTION TO ACHIEVEMENT OF INTERIM GOALS 
AND TARGETS 

Section 601(h)(3)(C)(III) of WRDA 2000 (P.L. 106-541) required the CERP 
Programmatic Regulations to include the “establishment of interim goals to 
provide a means by which the restoration success of the Plan may be evaluated 
throughout the implementation process.”  Section 385.38 of the CERP 
Programmatic Regulations (33 CFR Part 385) further describes the intent and 
the underlying principles for establishing interim goals and a process for 
developing them.  CERP Programmatic Regulations Section 385.39 also 
established the requirement to develop interim targets to measure progress 
toward meeting the other water-related needs of the south Florida region, and 
describes the intent, underlying principles, and the process for establishing 
interim targets.   

Consistent with the processes for developing interim goals and targets required 
in the CERP Programmatic Regulations, RECOVER issued a final report 
containing recommendations for interim goals and targets on February 17, 2005.  
The RECOVER report was then utilized to develop the Draft Interim Goals and 
Interim Targets Agreements and will be updated after the Final BCWPA 
PIR/EIS is completed and when the agreements are finalized.   

For the purposes of this PIR, the PDT utilized the RECOVER report to evaluate 
the progress towards the interim goals and interim targets.  Interim goals for 
evaluating progress toward the restoration of the south Florida ecosystem are 
recommended for the Northern Estuaries, Lake Okeechobee, the Everglades, and 
the Southern Estuaries.  Interim targets for water supply and flood protection 
are also recommended.  
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7.10.1 Progress toward Interim Goals 

 

 

 
 

Although the BCWPA Project will create minor hydrologic and ecosystem 
response effects throughout a large portion of the south Florida ecosystem due to 
the interconnectedness of the regional water management system, the 
magnitude of the project’s contribution toward restoration objectives for the 
Northern Estuaries, Lake Okeechobee, and the Southern Estuaries is relatively 
insignificant when considered with other components which were specifically 
included in the plan to beneficially affect those areas.  However, the BCWPA 
Project’s effects on fish and wildlife habitat functions of the Everglades, 
specifically WCA 3, are quite significant.  The twelve Everglades Restoration 
Indicators listed in RECOVER’s Interim Goals and Interim Targets report are 
indicators of effects on hydrology, water quality, and biological response.  The 
interim goal indicators for the Everglades included in RECOVER’s February 17, 
2005 report are listed in Table 7-9. 

Table 7-9: Everglades Interim Goal Indicators 
No. Indicator 
3.1 Water Volume 
3.2 Sheet Flow in Natural Areas 
3.3 Hydropattern 
3.4 System-Wide Spatial Extent of Habitat 
3.5 Everglades Wetlands Total Phosphorus 
3.6 Periphyton Mat Cover, Structure, and Composition 
3.7 Ridge and Slough Pattern 
3.8 Everglades Tree Islands 
3.9 Aquatic Fauna Regional Populations in Greater Everglades Wetlands 
3.10 American Alligator 
3.11 System-Wide Wading Bird Nesting Patterns 
3.12 Snail Kite 

In general, the BCWPA Project will result in improvement in ecosystem function 
and will create a substantial incremental contribution toward the achievement 
of the interim goals for ecosystem restoration in the Everglades, particularly in 
WCA 3.  The project’s contributions toward the achievement of interim goals for 
the restoration of the south Florida ecosystem are assessed by evaluating the 
effects on the above-listed indicators.  Although not all of the indicators were 
quantitatively assessed using hydrologic-based performance measures during 
plan formulation and evaluation work, a qualitative assessment was performed 
for all of the Everglades interim goals indicators.  Due to the magnitude of 
hydrologic change necessary to meaningfully affect some of the indicators (e.g., 
Ridge and Slough Pattern) and the actual hydrologic effects predicted to result 
from implementation of the BCWPA Project, it is not expected that the project 
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will affect all of the indicators equally.  Detailed information about the 
performance measures and methodologies used to evaluate and compare 
alternative plans can be found in Appendix C (Environmental Information).  
Table 7-10 is a summary of the BCWPA Project’s effects on Everglades indicators. 
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Table 7-10: Project Effects on Everglades  
Interim Goals and Indicators 

No. Indicator Project Effects 
3.1 Water Volume No significant reduction in beneficial water discharged by 

S-9; beneficial S-9 discharges eliminated are offset by 
seepage control function of SMA 

3.2 Sheet Flow in Natural 
Areas 

No change; project does not include removal of barriers to 
sheet flow 

3.3 Hydropattern Improvement in WCA 3 hydropatterns 
3.4 System-Wide Spatial 

Extent of Habitat 
Significant increase in spatial extent of wetland habitat 
functions in SMA 

3.5 Everglades Wetlands 
Total Phosphorus 

Significant improvement associated with reduction of 
phosphorus load to WCA 3A via discharges at S-9 pump 
station.  Increase in low phosphorus marsh water retained 
in natural system via seepage management function. 

3.6 Periphyton Mat Cover, 
Structure, and 
Composition 

Reduction in phosphorus load via reduction of discharges 
at S-9 should lead to desirable coverage patterns and 
species composition for periphyton in WCA 3A 

3.7 Ridge and Slough 
Pattern 

No significant near-term effects on ridge and slough 
community pattern.  Some minor improvements on 
direction-of-flow aspects of ridge and slough associated 
with reduction of pumped discharges at S-9.   

3.8 Everglades Tree Islands No significant effects in conditions necessary to promote 
tree island survival in WCA 3 

3.9 Aquatic Fauna Regional 
Populations in Greater 
Everglades Wetlands 

Improvements in aquatic fauna forage and nesting habitat 
in WCA 3 associated with hydropattern improvements 

3.10 American Alligator Improvements in alligator forage and nesting habitat 
associated with hydropattern improvements 

3.11 System-Wide Wading 
Bird Nesting Patterns 

Improvements in wading bird nesting expected associated 
with hydropattern improvements 

3.12 Snail Kite No significant effects expected in snail kite habitat 
 

 

 

7.10.2 Progress toward Interim Targets 

To evaluate project effects on progress toward meeting CERP objectives for other 
water-related needs of south Florida, eight interim target indicators were 
recommended by RECOVER in the February 17, 2005 report.  Of those eight 
indicators, the BCWPA Project is not expected to significantly affect four of 
them, due to its location in the region and the hydrologic functions performed by 
the project.  Detailed information about the project’s effects on sources of water 
for supply, aquifer protection, and flood damage reduction can be found in 
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Annex C.  Table 7-11 is a summary of the BCWPA Project’s effects on applicable 
interim targets indicators. 
 
 

 
 

 

Table 7-11:  Project Effects on Interim Targets Indicators 
No. Indicator Project Effects  
5.1 Water Volume Increase in the volume of water due to C-11 

and C-9 Impoundment storage 
5.2  Water Supply for LEC Service Area Increase in the volume of water available to 

maintain canal stages for aquifer recharge due 
to additional storage volume 

5.3 Water Supply for Lake Okeechobee Service 
Area 

No effect; project does not cause more water to 
be stored in Lake Okeechobee or made 
available in LOSA.   

5.4 Protect Biscayne Aquifer from Saltwater 
Intrusion 

Increase in volume of water available to 
maintain canal stages for aquifer protection and 
increase in head differential via SMA 

5.5 Protect Southern Portion of Biscayne 
Aquifer from Saltwater Intrusion 

Minor beneficial effects on Biscayne Aquifer in 
Miami-Dade County due to increased seepage 
control 

5.6 Flood Control:  Root Zone Groundwater 
Levels in South Miami-Dade Agricultural 
Area East of L-1N 

No effects on groundwater levels in South 
Miami-Dade County 

5.7 Flood Control:  Groundwater Stages for 
Miami-Dade, Broward, Palm Beach, and 
Seminole Tribe Surface Water Management 
Basins 

No adverse effects.  Project includes seepage 
management and return features to prevent 
adverse effects on flood control in Broward 
County 

5.8 Flood Control:  Flood Water Removal Rate 
for EAA 

No effects on flood control in the EAA 

7.11 RESIDUAL AGRICULTURAL CHEMICALS 

The USACE HTRW policy (ER 1165-2-132) directs that Construction of Civil 
Works projects in HTRW-contaminated areas should be avoided where 
practicable.  In September 2011, the ASA(CW) provided an exception to this 
HTRW policy for CERP Projects (Memorandum for Deputy Commanding 
General for Civil and Emergency Operations, Subject: Comprehensive 
Everglades Restoration Plan (CERP) – Residual Agricultural Chemicals, Dated 
September 14, 2011).   A copy of this policy is included in Appendix A, Part 2, 
Section A.19.    The USFWS has reviewed the available environmental studies 
conducted on BCWPA Project lands and has preliminarily indicated that 
corrective actions to address residual selenium concentrations in formerly 
cultivated soils may be necessary to ensure that the project does not result in an 
increased risk to T&E species and migratory birds.  To address this issue, the 
SFWMD has requested that the USACE apply the September 14, 2011 CERP 
policy for Agricultural Chemicals (AgChems).  A copy of the letter from the 
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SFWMD is included in Appendix A, Section A.19.  At the request of the 
SFWMD, this section of the PIR has been included in the BCWPA PIR to comply 
with the ASA(CW) policy.  If specific criteria are met, this policy memorandum 
allows residual AgChems to remain on project lands and allows the USACE to 
integrate response actions directly into the construction plan.  Not all of the 
requirements of the CERP Residual AgChems policy can be met at this point in 
time since the risk assessment and soil management plans have not been fully 
developed.  Therefore, authorization of this PIR provides only partial approval of 
the application of the CERP Residual AgChems policy.  Final approval will be 
granted upon the submittal of a final Ag-Chem package by the SFWMD to the 
USACE prior to construction.  
 

 

 

The BCWPA Project includes three separable components, the WCA 3A/B SMA, 
the C-9 Impoundment, and the C-11 Impoundment.  No residual AgChem levels 
requiring corrective actions have been identified for the WCA 3A/B SMA 
component  Corrective actions necessary to address residual agricultural 
chemicals may be necessary for the C-9 and C-11 impoundment areas.   Separate 
AgChem write-ups for the C-9 and C-11 impoundment areas are not included in 
this PIR because as of January 2012, definitive information regarding the nature 
and extent of corrective actions required within each of these project features is 
not available.   

7.11.1 Nature and Extent of Residual Agricultural Chemicals   

Summary information regarding the nature and extent of HTRW materials and 
residual agricultural chemicals is included in Sections: 2.14; 3.13; 6.1.16; 6.2.4, 
Appendix A and Appendix C of the PIR.  The Summary of Environmental 
Conditions Report, selenium sampling reports, and correspondence letters are 
included in Appendix A, Section A.19, of the PIR.  The USFWS has determined 
that the presence of selenium in soils within the C-9 and C-11 impoundment 
areas may pose a threat to T&E species and migratory birds.  Selenium, a 
common trace constituent of phosphate fertilizer, has been found on project 
lands at levels of ecological concern within the C-9 and C-11 impoundments. The 
initial sampling of the cultivated areas was conducted in 2006.  This sampling 
found elevated concentrations of selenium distributed throughout portions of the 
previously cultivated areas.  Table 7-12 below includes a summary of the 
probable maximum area impacted by elevated concentrations of selenium for 
each of the three project components.  Discrete sampling for selenium was 
conducted in 2010 on a 50 acre grid basis (East Coast Buffer Selenium Report, 
May 2010, Appendix A, Attachment E).   The USFWS reviewed this report and 
provided a letter to the SFWMD requesting additional sampling (Appendix A, 
Attachment A).   
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In 2011, the SFWMD re-sampled approximately 800 acres on a 20 acre sampling 
grid basis (Appendix A, Attachment F).  The findings of the last sampling event 
confirmed that 720 acres of lands within the C-9 and C-11 impoundment areas 
have selenium at concentrations significantly above the 2 mg/kg.  Figures 7-12 
and 7-13 show the locations in the C-9 and C-11 impoundments where 2011 
sampling results indicate selenium exceeds 2 mg/kg.      
 
 

 

Table 7-12:  Summary of acreage PRELIMINARILY identified as IMPACTED by 
selenium  

 

Agricultur
al 
Chemical 

C-9 
Impoundme
nt (Acreage 
of  potential 
Ag-Chem 
impact) 

FDOT Optional 
Mitigation 
Acreage 
(Northern C-9 
Impoundment)  

C-11   
Impoundment 
(Acreage of  
potential Ag-
Chem impact) 

WCA 3A and 
3B SMA               
(Acreage of  
potential Ag-
Chem impact) 

Total (Acreage 
of  potential 
Ag-Chem 
impact) 

Selenium 800 400 800 0 2000 

The USFWS review of the 2010 and 2011 sampling report indicates that the 
Service believes that more than 720 acres are impacted with selenium at a 
concentration above 2 mg/kg since prior sampling efforts identified other areas 
with elevated selenium concentrations.  The USFWS has requested that the 
SFWMD conduct selenium bioaccumulation studies using site soils to determine 
if the selenium is toxic to invertebrates within the selenium impacted areas.  
These studies will determine if the 2 mg/kg threshold is appropriately protective 
or if a higher or lower concentration threshold is necessary.  The SFWMD has 
initiated the bioaccumulation studies and expects to have them completed by the 
summer of 2012.  Once the screening threshold concentration has been revised, 
the acreage of selenium impacted soils within the C-9 and C-11 impoundments 
can be determined with certainty. 
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FIGURE 7-12.  LOCATIONS IN THE C-9 IMPOUNDMENT WHERE 2011 

SAMPLING SHOWS SELENIUM EXCEEDING 2 MG/KG. 



Section 7 The Selected Plan 

Revised Final BCWPA PIR and EIS  April 2007 (Revised May 2012) 
7-60 

 

 

FIGURE 7-13 LOCATIONS IN THE C-11 IMPOUNDMENT WHERE 2011 
SAMPLING SHOWS SELENIUM EXCEEDING 2 MG/KG. 
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7.11.2 Legal Application of Agrichemicals:   

The September 14, 2011 guidance addresses only residual agricultural chemicals 
that resulted from the use of commercially available products that were lawfully 
applied for their intended purpose to enhance agricultural production.  The term 
residual agricultural chemicals means those chemicals found in formerly 
cultivated soils that were legally applied, in accordance with their 
Environmental Protection Agency (EPA) registration, any Federal, state or local 
legal requirements, any labeling or other instructions and which, over time, 
remain in the soil. 

Figure 7-14 shows the parcels identified in the 2005 Environmental Conditions 
Summary Report (Appendix A, Section A.19, as Attachment G) as likely to have 
a past history of agricultural use.  In general, the areas with higher selenium 
soil concentrations are those with a past history of use as improved pasture land.  
The SFWMD determined that the elevated selenium soil concentrations are the 
result of the application of fertilizer containing trace amounts of selenium.   

Selenium is the only residual agricultural chemical of concern within the 
footprint the BCWPA C-9 and C-11 features.  (Assessments have also concluded 
that the 5,500 acre WCA 3A/3B SMA is free from selenium and poses no risk to 
USFWS trust species.)   Given historical evidence of long-term agricultural 
production, the fact that:  1) the chemicals found on the cultivated lands are 
known to be  active ingredients formerly found in commercially available 
products registered under Federal Insecticide, Fungicide and Rodenticide Act 
(FIFRA) or trace contaminants from applied fertilizers, 2) the concentrations are 
within a range expected after long-term use on cultivated lands, and 3) site 
specific research has revealed no evidence of illegal activities causing the 
presence of selenium within the cultivated areas, it is reasonable to conclude 
that the selenium was legally applied as part of farming activities.   

A component specific assessment of project lands where residual agricultural 
chemicals appear to be present as a result of legal application is provided in the 
Appendix A, Section A.19. 
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  FIGURE 7-14.  MAP OF TRACTS WITH PAST AGRICULTURAL USE (BEM 
SYSTEMS, INC, 2005) 
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7.11.3 Availability of Lands With No Agrichemicals Present 

Implementation of the BCWPA project requires lands which are located adjacent 
to the WCA 3A basin and not presently used for commercial or residential 
development.  Within the project study area, lands that meet these requirements 
are being farmed presently or have been within the last 50 years.  The BCWPA 
study area is bordered on the north by the North New River Canal and on the 
south by the C-6 Canal.  WCA 2 and 3 border the project site to the northwest 
and west, respectively.  To the east is the City of Weston.  The selected plan 
(Alternative A4) has been refined to avoid and minimize adverse environmental 
effects, particularly with regard to cultural resources and wetland mitigation 
areas established under Department of the Army (DA) regulatory permits.  
Section 6, Environmental Effects, details project alternatives and environmental 
effects, including a description of improvements to the project footprint, 
embankment alignment, and design features of the Selected Alternative Plan 
(SAP) in order to minimize adverse environmental effects while still providing 
all of the project benefits.  These design improvements were also made as a 
result of, and in response to, issues raised and comments received in response to 
the Final BCWPA Integrated PIR/EIS, April 2007.  

7.11.4 Actions Taken are Necessary Because Project Property is 
Converted from Agricultural to Aquatic Restoration Purpose 

The BCWPA Project is planned and designed primarily to perform two functions: 
1) reduce seepage loss from WCA 3 to the C-9 and C-11 basins, and 2) capture 
and store excess surface water runoff from the Western C-11 Basin that is 
currently discharged untreated into the WCA 3, thus reducing nutrient loading 
to the natural system.  Much of the project land has been farmed in the past.  
Successful implementation of this project requires the conversion of the former 
agricultural lands into aquatic restoration features such as the two reservoir 
impoundments (C-9 and C-11 impoundments) and the seepage management 
area (WCA 3A/3B SMA).  Selenium is of concern because it presents a potential 
ecological risk to USFWS trust species when soils containing elevated 
concentrations of selenium are hydrated.  Non-RCRA response actions 
associated with the presence of the residual agrichemical selenium on lands 
coincident with feature construction footprints are anticipated to address the 
ecological risk and alleviate USFWS trust species concerns.  If the project lands 
are not hydrated, corrective action to address residual selenium concentrations 
would not be necessary for ecological reasons or human health reasons, and 
required corrective actions would be a 100% Non-Federal sponsor cost and responsibility. 
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7.11.5 Regulatory Coordination 

A summary of the available Phase I/II audits, ecological risk assessment 
studies to date, and preliminary coordination with the USFWS has been 
provided by the SFWMD for most of the project land and some of the project 
features.  These documents are located in Appendix A, Section A.19.  The 
following reports and correspondence between the SFWMD and USFWS and 
USACE are included in Appendix A, Section A.19: 

1. East Coast Buffer – Regional Selenium Project.  Study 
commissioned by SFWMD to investigate extent of selenium 
impacted soil (Appendix A, Section A.19, Attachment E). 

2. USFWS letter to the SFWMD dated 8/6/2010 regarding 
environmental sampling completed and the USFWS concerns 
about the selenium levels in the C-9 and C-11 Impoundments 
and potential need for additional assessments (Appendix A. 
Section A.19, Attachment A). 

3. Draft Additional Assessment for East Coast Buffer – Regional 
Selenium Project.  Study commissioned by SFWMD to address 
USFWS comments provided 8/6/2010 (Appendix A. Section A.19, 
Attachment F).   

4. USFWS letter to the SFWMD dated 6/29/2011 regarding review 
of additional assessment completed and the USFWS 
recommended ecological screening level for protection of aquatic 
community receptors (Appendix A. Section A.19. Attachment C). 

5. Letter from HQUSACE to SFWMD dated 30 June 2010.  Subject 
is Agrichemical contaminants and soil management plans 
associated with the IRL-South Lagoon and C-111 Spreader 
Canal Project. (Appendix A. Section A.19, Attachment B). 

6. CERP Residual Agricultural Chemical Policy memorandum 
dated September 14, 2011. (Appendix A. Section A.19, 
Attachment D). 

As of January 2012, most of the environmental assessments and risk studies 
have been completed.  As requested by USFWS, SFWMD has secured funding to 
complete additional sampling and characterization of soils/sediments, including 
toxicity testing during 2012, within the areas of ecological concern proposed by 
the USFWS.  This study will help USFWS determine the appropriate screening 
concentration for selenium and if any and to what extent corrective action may 
be needed to minimize ecological risks.  Once all of the environmental audits 
have been completed, the SFWMD will again initiate coordination with the 
FDEP which is the delegated RCRA authority for Florida to determine what 
response actions, if any, are outstanding.  The SFWMD and FDEP will consult 
with the USFWS to ensure that the final project design protects USFWS Trust 
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Species protected under the Endangered Species Act and the Migratory Bird 
Treaty Act.  If outstanding non-RCRA response actions are warranted, the 
SFWMD will develop a soil management plan and enter into an “Agreement for 
Specified Remediation” (ASR) or similar type agreement with the FDEP that 
lays out the steps necessary to ensure that the final project design meets 
ecological protection standards.  Written documentation of all regulatory 
coordination will be provided to HQUSACE for review prior to project 
construction.   
 

 

7.11.6 Soils Removed 

To comply with the CERP Residual Agricultural Chemical Policy, soils that are 
hazardous waste under RCRA must be removed from the project by the SFWMD 
at 100% their cost.  If a potential RCRA waste is not listed under Subpart D, a 
waste characteristics test is called for under Subpart C (40 CFR 261.20 et seq), 
The four RCRA characteristics of hazardous waste are: ignitability, corrosivity, 
reactivity, and toxicity.  Ignitable wastes readily catch fire and sustain 
combustion.  Corrosive wastes are acidic or alkaline wastes that readily corrode 
or dissolve flesh, metal, or other materials.  Reactive wastes readily explode or 
undergo violent reactions.  Toxic wastes leach toxic compounds or elements into 
underlying soils or groundwater supplies.  The USEPA allows a waste generator 
to rely on known traits of the materials in question as well as testing to establish 
whether the materials are likely to be RCRA characteristic wastes.   
Demonstration of RCRA toxicity characteristics can be done using either the 
TCLP (Toxicity Characteristics Leachate Procedure) test or by analyzing for 
total constituent concentration and applying the “Rule of 20” to infer whether 
the RCRA Toxicity Characteristics regulatory limits would be exceeded.  The 
“Rule of 20” allows a toxicity determination to be made by dividing the total 
constituent concentration (mg/Kg) by 20 and comparing this value to the RCRA 
toxicity regulatory limit (40 CFR 261.24).  If the calculated value is less than the 
RCRA regulatory toxicity limit, then the substance is not a RCRA characteristic 
waste based on toxicity.  The rule can also be used by multiplying the RCRA 
toxicity characteristics limit by 20 and then comparing this value to the 
measured total constituent concentration.  If this calculated value is less than 
the measured total constituent concentration, the material is not a RCRA 
characteristic waste, based on toxicity.   

There are 9 pollutants (arsenic, cadmium, copper, lead, mercury, tributyltin 
(TBT), barium, selenium, and zinc) found in the soils that are also on the RCRA 
toxicity characteristics list (Table 1, CFR 40, Paragraph 261.24).  Selenium has 
been determined to be the only constituent that exceeds its ecological threshold 
screening concentration.  (Ecological screening concentrations are much lower 
than the maximum concentration listed in Table 1 of CFR40, Paragraph 261.24.)   
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The audit reports reviewed by USFWS for completeness show concentrations of 
selenium that range from less than 1 to more than 7 mg/kg. For selenium, the 
RCRA TCLP regulatory limit (40 CFR 261.24, Table 1) is 1.0 mg/L.  Based on the 
“Rule of 20”, to exceed this limit, the total constituent concentration in the soil 
would have to exceed 20 mg/L (1.0 mg/L x 20).  Since the highest measured 
concentration of selenium in the BCWPA soil was 7.7 mg/Kg there is sufficient 
evidence to conclude that the tested soils pass the RCRA toxicity characteristics 
test for selenium leachate potential.   Additional RCRA characteristic testing 
may be done as part of the corrective actions or as a result of the discovery of 
previously unidentified HTRW materials within the project boundaries.   

 

 

7.11.7 Cost Comparison Between Removing or Leaving Soils With 
Agrichemicals 

To comply with the CERP Agricultural Chemical policy, cost comparisons are 
required for each project component and major feature to determine if it is cost 
effective to incorporate impacted soils into project features.  As of January 2012, 
definitive information regarding the extent of corrective actions necessary to 
address selenium related ecological risks is not available.  For this reason, the 
preliminary acreages provided in Table 7-14 are used to estimate the cost of 
removing the impacted soils from the project lands or incorporating them into 
the project features. 
The assumptions used to develop the cost estimates for removing impacted soils 
are:  1) impacted soils within the inundated area are to be removed from the 
project lands; 2) stockpiling of these materials is done on non-project lands, and 
3) clean replacement material to complete construction of the project feature is 
brought on site if additional material is required.  The assumptions used to 
develop the costs for incorporating the materials on-site include 1) the efforts to 
perform the survey confirmation (verifies that the required depths of impacted 
soils have been excavated and that the required depths of cover has been 
properly placed) and 2) that blending is only required to ensure that impacted 
soils are geotechnically suitable for incorporation into the core of the levee 
embankments.  All other efforts associated with the impacted soils are 
anticipated to involve normal construction activities such as clearing, grubbing, 
obtaining borrow material, filling of ditches, and construction of levee 
embankment.  At this time, the corrective actions required for the C-44 project 
and the BCWPA project appear to be similar.  For this reason, the C-44 
estimated cost for incorporating impacted soils into the project of $1,600/acre is 
used here to estimate the cost of incorporating impacted soils into the BCWPA 
project features.  Better estimates of the cost of incorporating impacted soils into 
project features will be available once the site studies have been completed and 
the corrective action plan has been developed. 

 C-9 Impoundment:    
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1,600 Acre Impoundment Area:  Approximately, 800 acres in 
this area are potentially impacted by selenium.  The cost to scrape, 
haul, and stockpile the top 12 inches of soils from this area is 
estimated to be roughly $20 million. (This is based on stockpiling on 
nearby land at $01.03/CY, loading at $0.51/CY, hauling at 
$10.97/CY and assuming a roundtrip of 20 miles, with a 25% 
contingency.)  The estimated cost of incorporating the impacted 
soils from 800 acres into project components is $1,280,000. 

  

 

 

 

 

FDOT Optional Mitigation Area:  Approximately, 400 acres in 
this area are potentially impacted by selenium.  The cost to scrape, 
haul, and stockpile the top 12 inches of soils from this area is 
estimated to be $10 million. (This is based on stockpiling on nearby 
land at $01.03/CY, loading at $0.51/CY, hauling at $10.97/CY and 
assuming a roundtrip of 20 miles, with a 25% contingency.)  The 
estimated cost of incorporating the impacted soils from 800 acres 
into project components is $640,000. 

 C-11 Impoundment:   
Approximately, 800 acres in this area are potentially impacted by 
selenium.  The cost to scrape, haul, and stockpile the top 12 inches 
of soils from this area is estimated to be roughly $20 million. (This 
is based on stockpiling on nearby land at $01.03/CY, loading at 
$0.51/CY, hauling at $10.97/CY and assuming a roundtrip of 20 
miles, with a 25% contingency.)  The estimated cost of incorporating 
the impacted soils from 800 acres into project components is 
$1,280,000. 

 WCA 3A/B SMA:   
There are no corrective actions identified for this component of the 
BCWPA project. 

The total cost to remove selenium impacted soils is estimated to be $50 million.  
The estimated cost for incorporating the soils into the project features is 
estimated to be $3.2 million.  Based on the preliminary information presented 
here, it is reasonable to conclude that incorporating impacted soils within project 
features or otherwise keeping them onsite costs is likely to be less costly than 
hauling the soils off of the project lands.  All cost estimates presented in this 
section of the PIR are preliminary and will be refined after development of the 
soil management plan.   
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7.11.8 Cost Comparison for the USACE Acting as the Construction 
Agency and Performing the non-RCRA Response Action for 
the NFS:   

This analysis requires comparison of a “Two Construction Agency Scenario” 
versus a “Single Construction Agency Scenario”.  The overarching 
assumption for the Two Construction Agency Strategy is that the USACE 
does not handle impacted soils and that the SFWMD will perform all 
construction activities associated with handling impacted soils or blended 
soils.  The USACE would perform only earthwork activities such as 
excavating limerock from pump station foundations and canal alignments 
after the SFWMD moves impacted topsoils.  Construction of berms or levees 
would have to be done in part by the SFWMD since this would involve 
blending and placing impacted soils.  The USACE could construct the pump 
stations and culverts and some levee construction under the Two 
Construction Agency Scenario as long as the work was properly sequenced.  
The “Single Construction Agency Scenario” would have the USACE contract 
for and manage all of the construction activities.   
 

 

 

 

The costs for constructing the project features under the single construction 
agency scenario are provided in the MCACES cost estimates, with the 
exception of the cost of blending the soils and testing the blended materials 
that are placed within the project features.  Costs associated with blending 
and testing will be solely the responsibility of the SFWMD if the blending is 
done only to meet environmental specifications and not geotechnical 
specifications.  The final cost-effective comparison of the two construction 
agency strategy versus the single construction agency strategy is based upon 
the estimated additional E&D (Engineering & Design) and S&A (Supervision 
& Administration) costs that can be attributed to the necessity of providing 
additional sets of plans and specifications, additional contract acquisition 
actions, additional contract supervision, and potentially additional 
mobilization costs.  Each component of the E&D and S&A costs for the two 
construction agency strategy are estimated to be 30 to 50 percent higher than 
the E&D and S&A costs for the single construction agency strategy.  Costs 
associated with anticipated delays inherent in a two construction agency 
strategy, or double handling of materials, are difficult to quantify, and are 
not quantified.   

C-9 Impoundment: 

This feature includes the 1,600 acre impoundment and potentially a 400 
acre wetland mitigation area referred to as the FDOT Optional Mitigation 
Area.   

 1,600 Acre Impoundment:  
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Two Construction Agency Scenarios:  The construction of the 1,600 
acre C-9 impoundment may include incorporating as much as 1.3 
million cubic yards of selenium impacted soils from 800 acres into 
feature components.  Under the assumption that the USACE does not 
handle impacted soils, the SFWMD would have to excavate the 
impacted topsoils from the levee footprint and scrape or cover the 
topsoils from impacted areas within the impoundment.  The USACE 
would excavate the underlying limerock to the design template and 
stockpile the limerock for blending with impacted soil.  The SFWMD 
would blend the stockpiled limerock with the impacted soil to achieve 
the geotechnical or environmental specification and place the blended 
material in the adjacent levee cross-section.  Carefully planned, this two 
contractor process might be sequenced during the construction of the 
impoundment levee such that scenario imposed double handling of 
material would be minimized.  The two construction agency scenario 
would add at least $7 million to the E&D and S&A costs associated with 
constructing the pump station and impoundment levee.  These 
additional costs arise because the two construction agency scenario 
would require one additional contract acquisition action, potentially one 
additional survey, potentially one additional set of plans and 
specifications, and additional construction quality assurance expenses.  
Additional costs associated with delays, scenario imposed confusion 
regarding quantity payment tracking, and increased potential for 
change orders are not included in this cost-effective analysis.  These 
other potential additional costs are difficult to quantify with certainty 
given that the design of this feature is less than 30% complete.   
 

 

 

Single Construction Agency Scenario:  The project cost of 
employing this strategy to construct the C-9 Impoundment feature is 
identical to the MCACES cost estimate since this approach uses the 
same assumptions (a single contractor can execute).  The SFWMD 
would have to provide the USACE funding in advance of construction to 
cover the non-project costs of implementing the approved impacted soil 
management plan.  The amount of this advance funding would be 
established once the soil management plan and final plans and 
specifications are developed. 

 FDOT Optional Mitigation Area:  The SFWMD and USACE 
investigatedg lower cost options to address the replacement of wetland 
mitigation acreage impacted by the BCWPA project.  It is possible that this 
portion of the project will not be constructed because lesser cost mitigation 
credits can be substituted for 400 acre FDOT Optional Mitigation Area.  
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Two Construction Agency Scenarios:  The construction of the FDOT 
Mitigation Area may include incorporating as much as 650,000 cubic 
yards of selenium impacted soils from 400 acres into feature 
components.  Under the assumption that the USACE does not handle 
impacted soils, the SFWMD would have to excavate the impacted 
topsoils from the levee footprint and scrape or cover the topsoils from 
impacted areas within the impoundment.  The USACE would excavate 
the underlying limerock to the design template and stockpile the 
limerock for blending with impacted soil.  The SFWMD would blend the 
stockpiled limerock with the impacted soil to achieve the geotechnical or 
environmental specification and place the blended material in the 
adjacent levee cross-section.  Based on the portion of total C-9 
impoundment construction costs attributable to the FDOT mitigation 
acreage, the two construction agency scenario would add an estimated 
$1.0 million to the E&D and S&A costs associated with constructing the 
impoundment levee around the 400 acre wetland mitigation area.  
These additional costs arise because the two construction agency 
scenario would require one additional contract acquisition action, 
potentially one additional survey, potentially one additional set of plans 
and specifications, and additional construction quality assurance 
expenses.  Additional costs associated with delays, scenario imposed 
confusion regarding quantity payment tracking, and increased potential 
for change orders are not included in this cost-effective analysis.   
 

 

Single Construction Agency Scenario:  The project cost employing 
this strategy to construct the FDOT Optional Mitigation Area is 
identical to the MCSES cost estimate since this approach uses the same 
assumptions (a single contractor can execute).  The SFWMD would have 
to provide the USACE funding in advance of construction to cover the 
non-project costs of implementing the approved impacted soil 
management plan.  The amount of this advance funding would be 
established once the soil management plan and final plans and 
specifications are developed.   

C-11 Impoundment: 
Two Construction Agency Scenarios:  The construction of the C-11 
impoundment may include incorporating as much as 1.3 million cubic 
yards of selenium impacted soils from 800 acres into feature 
components.  Under the assumption that the USACE does not handle 
impacted soils, the SFWMD would have to excavate the impacted 
topsoils from the levee footprint and scrape or cover the topsoils from 
impacted areas within the impoundment.  The USACE would excavate 
the underlying limerock to the design template and stockpile the 
limerock for blending with impacted soil.  The SFWMD would blend the 
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stockpiled limerock with the impacted soil to achieve the geotechnical or 
environmental specification and place the blended material in the 
adjacent levee cross-section.  Carefully planned, this two contractor 
process might be sequenced during the construction of the impoundment 
levee such that scenario imposed double handling of material would be 
minimized.  The two construction agency scenario would add at least $7 
million to the E&D and S&A costs associated with constructing the 
pump station and impoundment levee.   These additional costs arise 
because the two construction agency scenario would require one 
additional contract acquisition action, potentially one additional survey, 
potentially one additional set of plans and specifications, and additional 
construction quality assurance expenses.  Additional costs associated 
with delays, scenario imposed confusion regarding quantity payment 
tracking, and increased potential for change orders are not included in 
this cost-effective analysis.  These other potential additional costs are 
difficult to quantify with certainty given that the design of this feature 
is still ongoing.   

 

 

 

Single Construction Agency Scenario:  The project cost of 
employing this strategy to construct the C-1 Impoundment feature is 
identical to the MCSES cost estimate since this approach uses the same 
assumptions (a single contractor can execute).  The SFWMD would have 
to provide the USACE funding in advance of construction to cover the 
non-project costs of implementing the approved impacted soil 
management plan.  The amount of this advance funding would be 
established once the soil management plan and final plans and 
specifications are developed. 

WCA3A/B SMA: 
No corrective action is required to address residual agricultural chemicals 
on project lands needed for this feature of the BCWPA.  No cost 
comparison has been prepared. 

Based on the costs presented here, having the USACE conduct the non-RCRA 
response action during construction of the C-9 and C-11 Cutler Wetland features 
is cost-effective since it would save taxpayers an estimated $15 million 
associated with having a single contracting agency manage the construction.  
Having a single construction agency manage the majority of the integrated non-
RCRA response actions and construction activity provides a higher quality 
product and also has the advantage of minimizing risk associated with potential 
release of agrichemicals and the attendant liability this would entail.   
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7.11.9 Engineering and Other Risks 

The CERP Residual Agricultural Policy requires an assessment of engineering 
and other risks associated with incorporating the impacted soils into the project 
and having the USACE handle these materials during construction.  
 

 

 

Engineering Risk:  The assessment of engineering risks has not been 
completed for the PIR phase of this project because the regulatory review 
is incomplete and the soil management plan for addressing impacted soils 
has not been developed.  The USACE will address risks during design and 
construction of the project components by: 1) Regulatory review of plans 
and specifications by the FDEP which is the delegated RCRA authority in 
Florida; 2) Review of environmental audits and environmental risk 
assessments by the USFWS for potential impacts to Threatened and 
Endangered Species;  3) Incorporation of appropriate safety and handling 
specifications into the project bid documents;  4) Review of plans and 
specifications by the USACE Environmental and Munitions Center for 
Expertise (EM CX) prior to contract advertisement; 5) Conducting 
appropriate supervision and oversight of construction; 6) Conducting 
confirmation sampling after feature construction, and 7) SFWMD’s 
obtaining final approval of construction actions by FDEP.  These 
safeguards further reduce the risk of future releases or exposure and are 
consistent with USACE construction standards and requirements.   

Ecological and Human Health Risk: Excavation and placement of 
impacted soils on the project lands will be done in accordance to the final 
FDEP approved soil management plans developed for each project feature.  
Construction Health and Safety plans will specify safety requirements for 
handling soils containing residual agricultural chemicals.  During detailed 
design of project features, if an area with unusually high levels of residual 
agricultural chemicals is identified, the USACE will reconsider 
constructing features at this location if performing the construction would 
result in unacceptable risk or liability. 

Once constructed, it is possible that man-made actions might disturb the 
soils containing residual agricultural chemicals placed within the project 
features.  To limit this risk, land use restriction covenants may be 
incorporated into the property deeds where required by FDEP or other 
regulatory parties to limit the possibility of future releases to the 
environment.  The SFWMD shall ensure that land use restrictions will not 
reduce ecosystem restoration benefits, hinder O&M, or interfere with the 
Project’s proper function.  From an ecological impact standpoint, the 
liability associated with a release of selenium or other residual 
agricultural chemicals is limited since the soils containing residual 
agricultural chemicals will be either blended with clean materials such 
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that the average concentration is below ecological thresholds or these 
impacted soils will be placed within levee cores or otherwise buried such 
their displacement is very unlikely.  From a human health impact 
standpoint, the liability associated with a release of residual agricultural 
chemicals is limited and acceptable to the regulator, given the low 
concentrations of residual agricultural chemicals found on the project 
lands and the limited human visitation patterns on the project lands.      
Considering the low concentration of selenium found, the extremely low 
probability of concentrating this material through construction, and the 
limited human exposure potential after project implementation, the risk, if 
there is a release of the materials, is considered very low.  For instance, it 
is possible that blended construction fill containing impacted soils might be 
transported to adjacent non-project lands as a result of erosion.  If a 
release occurred, it is likely that the impacts would be minimal given that 
the response action, if any, would require no special handling of the eroded 
soils or long-term monitoring of groundwater due to the low contaminant 
concentrations in the project soils.   
 

 

 

 

Financial Risk: As stated in the guidance, the NFS is responsible for any 
future costs associated with the presence of residual agricultural chemicals 
remaining on Federal project lands, including any potential liability 
related to their presence.  Regardless of the constructing agency, the 
SFWMD will be financially responsible for correcting any portion of a 
constructed feature that fails to meet a specification for maximum total 
constituent concentration or leachate concentration as required in the 
relevant FDEP approved soil management plan.      

The USACE and SFWMD will prepare a final determination report for each 
feature prior to construction to confirm that the overall project risk from 
impacted soils is low and acceptable.  The final determination report will be 
submitted to HQUSACE for concurrence prior to construction.  For each 
construction contract managed by the USACE, the SFWMD will be responsible 
for providing full funding to the USACE prior to contract advertisement for the 
identified contract specific cost of addressing residual agricultural chemicals.   

7.11.10 Statement of NFS Responsibility:    

Consistent with the September 14, 2011 Memorandum from Ms. Jo-Ellen 
Darcy, Assistant Secretary of the Army (Civil Works), SFWMD, the NFS, will 
be 100% responsible for the costs of all actions taken due to the presence of 
residual agricultural chemicals, at no expense to the Federal Government 
and any future costs associated with the presence of residual agricultural 
chemicals at the Federal project site are 100% a SFWMD cost and 
responsibility.  As stated in the September 14, 2011 Memorandum, normal 
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project engineering and construction activities will remain part of total 
project cost, provided that these are the same activities required to 
implement the project features absent the presence of residual agricultural 
chemicals.  More specifically: 

  

 

• SFWMD will ensure the development, planning and execution of 
Federal, state, and/or locally required response actions to address 
residual agricultural chemicals, including any soil management 
activities, at 100% SFWMD cost.   

• SFWMD is 100% responsible for costs of characterization of the project 
lands necessary to determine an appropriate response action for the 
residual agricultural chemicals. 

• Removal of soils that are RCRA hazardous waste are a 100% SFWMD 
responsibility.   

• SFWMD is 100% responsible for the costs of characterizing the project 
lands in preparation for conducting a response action for removal of 
soils that are identified as hazardous waste.  

• SFWMD will regularly update the District Commander regarding its 
progress in developing and ensuring execution of the required response 
actions.   

• SFWMD agrees that any future costs associated with the presence of 
residual agricultural chemicals remaining on Federal project lands are 
100% SFWMD responsibility, including any potential liability related 
to their presence.  This includes responsibility for any disposal units.     

• SFWMD acknowledges that the Jacksonville District will not conduct 
actions to address residual agricultural chemicals during the 
operation, maintenance, repair, replacement and rehabilitation phase 
of the project.   
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8.0 PLAN IMPLEMENTATION 
 

 

 

 

 

8.1 DIVISION OF IMPLEMENTATION RESPONSIBILITIES 

The South Florida Water Management District (SFWMD) proposed to initiate 
construction on the Water Preserve Area (WPA) project (including elements of 
the Broward County Water Preserve Area (BCWPA Project) as part of the 
State's Expedited Projects/Initiatives prior to implementation of the Federal 
project.  This proposal has been rescinded.  The SFWMD has undertaken 
planning, engineering and design work on the BCWPA Project.   
8.1.1 Schedule 

The Record of Decision (ROD) is anticipated to be signed in July 2012 and a fully 
executed Project Partnership Agreement is anticipated in August 2014.  
SFWMD commenced engineering design in late 2004 under the State’s 
Expedited Projects/Initiatives with survey and subsurface geotechnical 
investigations.  It is anticipated that full-scale construction on the C-11 
Impoundment by USACE will begin in 2016.  The construction of the C-9 
Impoundment and required canal modifications is expected to begin in 2022.  
The construction of the Water Conservation Area 3A/3B Seepage Management 
Area (WCA 3A/3B SMA) is expected to begin in 2019.  The Assistant Secretary of 
the Army for Civil Works (ASA[CW]) cannot consider awarding credit for the 
SFWMD design and construction work until the recommended project is 
authorized and funds are appropriated by Congress. Monitoring information 
from the constructed components would be collected and used to determine if 
potential updates could produce more desirable restoration results per National 
Research Council’s (NRC) 2010 biennial review.  

8.1.2 Preconstruction Engineering and Design 

Detailed design of the C-9 Impoundment, C-11 Impoundment and the WCA 
3A/3B SMA will be conducted by USACE with coordination and review by 
SFWMD.    Crediting for work performed by SFWMD will be subject to project 
authorization and adherence to USACE design standards and regulations.  The 
Lands, Easements, Rights-of-Ways, Relocations (LERRs) will be the 
responsibility of SFWMD. Section 601(e)(5)(B) of the WRDA of 2000 authorizes 
the Secretary of the Army to provide credit to the Non-Federal Sponsor for work 
completed by it during the period of construction pursuant to a PPA and a 
determination by the Secretary that the work is integral to the CERP.   Under 
the authority of Section 6004 of WRDA 2007, the Non-Federal Sponsor, on 
August 13, 2009, executed the required pre-partnership credit agreement 
(PPCA) to preserve its opportunity for credit for in-kind work completed in 
advance of execution of a PPA. Should the Non-Federal Sponsor construct 
portions of the Broward County Water Preserve Areas Project prior to the 
execution of a PPA for this Project and this work is covered by the executed 
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PPCA, the Non-Federal Sponsor would be credited for such construction costs at 
the time the PPA for the BCWPA Project is executed.  Such credit would be 
applied toward the Non-Federal Sponsor’s share of the costs associated with the 
implementation of the CERP as authorized by Section 601(e)(5)(C) of WRDA 
2000, shall not include cash reimbursements, and shall be subject to: a) the 
authorization of the BCWPA Project by law; b) a determination by the Secretary 
of the Army that the work performed under the PPCA is integral to the 
authorized CERP restoration project; c) a certification by the District Engineer 
that the costs are reasonable, allowable, necessary, auditable, and allocable; and 
d) a certification by the District Engineer that the activities have been 
implemented in accordance with USACE design and construction standards and 
applicable Federal and State laws. 
 

 

 

 

8.1.3 Operational Testing and Monitoring Period 

As defined in the CERP Master Agreement, the term “Operational Testing and 
Monitoring Period” (OTMP) shall mean a reasonable, limited period of time 
within the period of construction, after physical construction has been 
completed, during which the authorized CERP Project is operated, tested, and 
monitored to verify that the constructed features perform as designed, and to 
allow for any adjustments to such features as may be necessary so that such 
features perform as designed.  

The CERP Master Agreement requires, when applicable, four criteria to be met 
to consider the Project, or a functional portion of the Project, operational and 
therefore ready to be turned over to the non-Federal sponsor for operation, 
maintenance, repair, replacement, and rehabilitation (OMRR&R). The OTMP is 
one of the four criteria. 

Prior to initiating the OTMP, each major operational component will undergo a 
short period of testing and commissioning. During this period, functional 
performance tests will be conducted on all pumps, reduction gears, diesel 
engines, control systems, and ancillary equipment. Tests will replicate all modes 
of operation and will verify all other relevant contract requirements. Following 
the testing and commissioning, operational testing and monitoring will be 
conducted for one full wet season (i.e., June 1st to November 30th). If the OTMP 
begins after the start of a wet season, the OTMP should be extended as needed 
to encompass a full wet season. Beginning the OTMP prior to the start of a wet 
season, if needed, will allow continuity between the construction contractor and 
the identification of any necessary services identified by the Federal Government 
and non-Federal sponsor. Contractor services to be provided during the OTMP 
will include, but will not be limited to, the following: answering questions on 
equipment operation; contacting the appropriate vendor/manufacturer for 
response or site visits; arranging and officiating supplemental owner training 
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sessions; assisting in resolution of functionality issues. The OTMP activities of 
the construction contractor will be separate from and supplemental to the 
warranty requirements of the contract. During the OTMP, the Federal 
Government and non-Federal sponsor will make a determination as to whether 
the Project is “operational” as defined in the CERP Master Agreement. After this 
determination, the non-Federal sponsor shall operate, maintain, repair, replace, 
and rehabilitate the Project. 
 

 

 

 

 

 

8.1.4 Implementation of Project Operations 

The Interim Operating Manual will be completed during the Detailed Design 
Phase to allow for use during the construction phase.  The Interim Operating 
Manual will incorporate any modifications to the Draft Operating Manual 
resulting from the Detailed Design Phase.  Modifications of the Draft Operating 
Manual may occur as operational experience and knowledge is gained.  The costs 
for conducting water management operations during the Operational Testing 
and Monitoring Phase will be decided jointly by the USACE and SFWMD as part 
of construction. 

8.1.5 Flood Plain Management and Flood Insurance Program Compliance 

The Non-Federal Sponsor agrees to participate in and comply with applicable 
Federal floodplain management and flood insurance programs consistent with 
its statutory authority. 

The Non-Federal Sponsor shall publicize flood plain information in the area 
concerned and shall provide this information to zoning and other regulatory 
agencies for their use in preventing unwise future development in the flood plain 
and in adopting such regulations as may be necessary to prevent unwise future 
development and to ensure compatibility with protection levels provided by the 
authorized CERP Project. 

The Non-Federal Sponsor shall comply with Section 402 of WRDA 1986, as 
amended (33 U.S. C. 701b-12), which requires a non-Federal interest to have 
prepared, within one year after the date of signing a Project Partnership 
Agreement for the authorized CERP Project, a floodplain management plan.  
The plan shall be designed to reduce the impacts of future flood events in the 
Project area, including but not limited to, addressing those measures to be 
undertaken by non-Federal interests to preserve the level of flood protection 
provided by the authorized CERP Project.  As required by Section 402, as 
amended, the non-Federal interest shall implement such plan not later than one 
year after completion of construction of the authorized CERP Project.  The Non-
Federal Sponsor shall provide an information copy of the plan to the 
Government upon it preparation. 
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8.2 COST SHARING 
 

 

 

  

The total initial cost of the project, including the value of LERRs and 
Preconstruction, Engineering, Design (PED) costs will be shared equally 
between the Federal Government and the non-Federal sponsor and is described 
in Table 8-1.   

TABLE 8-1: COST APPORTIONMENT  
FOR THE BROWARD COUNTY WATER PRESERVE AREA PROJ ECT 

Item Federal Cost Non-Federal Cost Total 
Ecosystem Restoration (ER)    
   PED1 $28,198,000  $28,198,000  $56,396,000  
   Construction Management $14,806,000 $14,806,000 $29,612,000 
   Relocations   $20,618,000 $20,618,000 
Lands and Damages $46,311,000 $334,322,000 $380,633,000 
   Ecosystem Restoration2 $340,815,500 $32,186,500 $373,003,000 
       
   ER Subtotal $430,130,500  $430,130,500  $860,261,000  
    
     
   Recreation $3, 223,000  $3,223,000 $ 6,446,000 
    
Total Project Cost $433,353,500  $433,353,500  $866,707,000  
    
Monitoring Costs    
   Water Quality $ 190,000 $ 190,000 $ 380,000 
   Mitigation3 $50,000 $50,000 $100,000 
OMRR&R    
   Ecosystem Restoration $1,515,000  $1,515,000  $ 3,030,000     
   Recreation  $ 412,000   $ 412,000  
1 PED estimates for non-recreation components are derived directly from the MCACES.  PED includes 
development of the PIR. PED costs shown in this table include sunk costs of $26,050,000. 
2 The ecosystem restoration construction cost and PED cost are not detailed as being shared equally due to the 
SFWMD land costs.  The Federal shares were changed to bring the total project cost to a 50/50 share basis. 
3Mitigation monitoring costs are will last a minimum of 5 years but are expected to last ten years, or until 
compensatory mitigation has met the performance standards and success criteria.   
4February 2012 (FY 2012) price levels  
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8.2.1 Cost Sharing of Construction and Land Costs for Restoration Features 
 

 

 

 

 

 

 

 

 

Section 601 of the Water Resources Development Act (WRDA) 2000 and USACE 
policy require that the non-federal sponsor will provide LERRs necessary for the 
project. 

The total initial cost of the restoration features of the project, including the value 
of LERRs and PED costs, will be shared equally between the Federal 
Government and the non-Federal sponsor.  The non-Federal sponsor will provide 
cash or manage a portion of construction as necessary to meet its 50 percent 
share of the total initial cost of the project to be balanced according to Section 
601 of WRDA 2000.  

8.2.2 Cost Sharing of Monitoring 

The Adaptive Assessment Program is needed to provide essential information 
that supports the development and the implementation of SAP.  Regional data 
collected as part of the monitoring program is critical to the refinement of the 
features and operation of the SAP by providing the basis for modifications to 
design and operational criteria as needed.  The monitoring program is a 
necessary component for ensuring that ecosystem benefits are achieved in the 
project study area.  WRDA 2000 Section 601(b)(2) specifies that monitoring will 
be cost shared equally by the Federal Government and the non-Federal sponsor 
(SFWMD).  These monitoring costs have been allocated to construction and 
operations and maintenance for budgeting purposes (refer to Section 7.8.4). 

8.2.3 Cost Sharing of Operations and Maintenance  

The WRDA 2000 Section 601(e)(4) specifies that Operations, Maintenance, 
Repair, Rehabilitation and Replacement (OMRR&R) of Comprehensive 
Everglades Restoration Plan (CERP) authorized projects would be cost shared 
equally by the Federal Government and the non-Federal sponsor.  Consistent 
with the provisions of WRDA 2000 Section 601(e)(4) and given the multi-
objective nature of the features in this plan, it is appropriate for the OMRR&R 
associated with this plan to be shared equally by the federal government and the 
non-Federal sponsor.  OMRR&R costs associated with recreation features of the 
plan will be funded 100 percent by the non-Federal sponsor. 

8.3 PROJECT DESIGN 

8.3.1 Application of the Design Criteria Memorandums for Hazard Potential 
Classifications of Impoundments 

USACE Engineering Regulations provide rules and policies that engineers must 
follow to correlate their design parameters and decisions for approval.  The 



Section 8                                                                                                                Plan Implementation 

Revised Final BCWPA PIR and EIS        April 2007 (Revised May 2012) 
8-6 

USACE Engineering Manuals provide general guidance on formulations and 
procedures that can be followed to complete design efforts for typical projects.  
These publications allow unique project factors to be considered to optimize 
designs on a case-by-case basis.  The design of impoundments in south Florida is 
thought to be unique in that the impoundments are not classic cross-stream 
dams, but include 360  degree perimeter embankments where each foot of 
increase in embankment height adds significantly to the cost of the project, 
especially as normal pool depths for these impoundments are relatively shallow 
(for BCWPA, less than 4.5 feet).  Another unique factor for south Florida 
reservoirs is the high design wind speed that is considered reasonable to be 
applied on the Probable Maximum Flood surcharged pool for High Hazard 
Potential Classification impoundments.  These factors led to a series of 
discussions between USACE Jacksonville District and SFWMD that resulted in 
the Design Criteria Memorandums (DCM), which provide design formulations 
and procedures for impoundments in south Florida that adhere to USACE and 
State of Florida ERs.  Each DCM lists USACE, State of Florida, or literature 
references for all supporting data, procedures, and guidance that were used to 
create the memorandum.  The following Final DCMs were followed in the design 
of the C-11 and C-9 impoundments: 
 

 

 

 

 

• DCM-1, Hazard Potential Classification 
• DCM-2, Wind and Precipitation Design Criteria for Freeboard 
• DCM-3, Spillway Capacity and Reservoir Drawdown Criteria 
• DCM-4, Minimum Dimensions of Dams and Embankments 

Draft DCMs were also used in the design of several features of the project.   

DCM-2 produced, as a non-binding guidance, four cases for completing a 
sensitivity analysis in selection of the embankment design.  As a default for all 
reservoirs with a High Hazard Potential Classification (HPC), Case 1 was the 
selected condition as it claims the most conservative design.  Case 1 includes the 
Probable Maximum Flood (resulting from routing the Inflow Design Flood using 
the Probable Maximum Precipitation event) in combination with the 100-year 
return frequency wind speed.   

The methodology used for the design of the C-9 Impoundment follows Case 1, 
but utilizes a time lag between the pool attainment of peak maximum surcharge 
stage and application of the 100-year design wind speed.  The reason behind this 
selected methodology (modified Case 1 in DCM-2) is based on the observed and 
well noted phenomena that very high wind speeds are rarely accompanied with 
heavy rainfall as inferred in USACE ER 1110-8-2 (Federal Register [FR]) (1991).   

Instead of using Case 1, a dam break analysis can be performed in 
demonstration of a differing HPC, which allows a different set of design 
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parameters to be applied.  For the C-11 Impoundment, the resulting dam break 
analysis demonstrated a Low HPC with design parameters that include the 
routing of the Inflow Design Flood with the 100-year, 72-hour precipitation event 
and a minimum Category 1 Hurricane wind speed converted to a one-hour 
average.  Additional information on these analyses can be found in Appendix A. 
 

 

 

 

 

 

 

8.4 PROJECT OPERATIONS 

8.4.1 Existing Operations 

In the C-11 drainage basin, excess water in the eastern basin (east of Culvert 
13A basin divide structure) is discharged to the east by way of the C-11 Canal 
(South New River) and S-13 to the coastal estuary (tide).  Excess stormwater in 
the western basin (west of Culvert 13A) is pumped from C-11 Canal into WCA 
3A by way of S-9 with S-381 open.  For normal non-flood operations, S-381 is 
closed and S-9A return pumps excess seepage water into WCA 3A.  If S-13 is not 
pumping to capacity, additional discharges of excess water from the western 
basin can be made to the eastern basin by way S-13AW, which will discharge to 
tide. 

Excess water in the C-9 drainage basin is discharged to the east to tide unless 
the tailwater stage at S-30 and S-32 is less than 3.0 feet, in which case excess 
water in this basin may be discharged through pumps S-30 and S-32 to the 
Miami Canal. 

8.4.2 Interim Operations 

The interim operations allow the C-9 Impoundment to receive runoff directly 
from either the C-11 Impoundment, C-9 Impoundment, and C-502B Conveyance 
(Diversion) Canal which operate primarily for the purpose of reducing S-9 pump 
station (S-9) operation in providing flood damage reduction for the Western C-11 
Basin (see Figure 8-1 and 8-2).   

Operation of the S-9 necessitates the opening of the S-381 Obermeyer gate 
allowing the pumping of untreated agricultural and urban runoff into the 
natural system of WCA 3.  The primary target for the runoff is the C-11 
Impoundment until storage availability is reduced to near zero.  At that time, if 
the C-9 Impoundment has storage available, then the S-504A Obermeyer gate is 
closed to prevent temporary high stages in the C-11 Canal east of the structure 
from impacting South Broward Drainage District (SBDD) ground storage 
through seepage influx.  The S-504 Spillway is then open for release into the C-
11 Canal, conveyed west under US Highway 27 to the headwater of S-502B 
Gated Culverts.  The S-502B structure is opened to allow conveyance of diverted 
water to the headwater of S-30 Gated Culverts on the C-9 Canal.  The S-30 
structure is opened to allow conveyance east under US Highway 27 to the C-9 
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Impoundment inflow pump station S-509.  The C-9 Canal gated culverts, S-511, 
may or may not be closed dependent on if excess runoff in the C-9 Canal is 
desired to be pumped into the C-9 Impoundment as well.  The C-9 Impoundment 
will operate as an impoundment until such time that North Lake Belt Storage 
Area (NLBSA) comes on-line to receive diverted runoff from the C-11 
Impoundment.  More detailed information on the operations can be found in 
Annex D.  
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FIGURE 8-1:  C-11 IMPOUNDMENT AND WATER CONSERVATION AREA 3A/3B 
SEEPAGE MANGEMENT AREA 



Section 8                                                                                                                Plan Implementation 

Revised Final BCWPA PIR and EIS        April 2007 (Revised May 2012) 
8-10 

FIGURE 8-2: C-9 IMPOUNDMENT AND WATER CONSERVATION AREA 3A/3B 

SEEPAGE MANAGEMENT AREA   
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8.4.3 Future Operations 
 

 

 

 

 

The operations for the three components that make up the BCWPA Project are 
described separately though the components work together.  The components 
include the WCA 3A/3B SMA, the C-11 Impoundment and the C-9 
Impoundment.  The BCWPA Project works in conjunction with the Western C-11 
Water Quality Treatment Critical Project.  An overview of the three CERP 
components and the critical project operations are described below. 

8.4.3.1 Western C-11 Water Quality Treatment Critical Project 

This critical project was constructed in March 2005 and consists of a water 
control structure and a pump station.  The water control structure, S-381, 
divides seepage collected from WCA 3A and 3B in the L-33, L-37, and 
US Highway 27 borrow ditch from stormwater collected from the Western C-11 
Basin.  The intent of the structure is to separate the very low nutrient seepage 
water from urban stormwater from a mostly residential and commercial basin.  
The S-381 structure will be operated in conjunction with the C-11 Impoundment.  
During storm operations, the S-381 will be closed to divert stormwater from the 
Western C-11 Basin to the C-11 Impoundment inflow pump.  If the C-11 and C-9 
impoundments are at capacity and storm conditions continue to contribute 
stormwater to the C-11 West Canal, the S-381 will be opened to allow the C-11 
West Canal to be controlled by pumping the S-9 Pump Station to maintain the 
current level of flood protection.  At the S-9 Pump Station, Pump S-9A, a 500 cfs 
pump station, is made up of 2-175 cfs pumps and 2-75 cfs pumps.  The intent of 
the pump station is to reduce the amount of pumping at the S-9 pump station 
which is made up of 3-960 cfs pumps.  The S-9 pumps, being much larger than 
the S-9A pumps, not only return seepage collected in the canals but also pump 
groundwater, which over drains the basin.  With the S-381 structure in place 
and pumping the smaller S-9A pumps rather than the larger S-9 pumps allows 
seepage to be collected and returned without lowering the C-11 Canal levels and 
over draining the basin. 

8.4.3.2 Water Conservation Area 3A/3B Seepage Management Area 

The purpose of the WCA 3A/3B SMA component is to reduce the rate and 
quantity of seepage from WCA 3A and 3B and to keep high quality water within 
WCA 3A, improving its hydropattern and increasing the spatial extant of short 
hydroperiod wetlands along the perimeter of Everglades Protection Area (EPA).  
This component is a half mile wide wetland strip approximately 13 miles long 
located amid L-33, L-37, and US Highway 27.  The water levels within the 
wetland strip will be held at higher elevations to reduce water level differences 
and thus groundwater seepage across the L-33 and L-37 levees.  The operational 
intent is to reduce the rate of seepage losses from WCA 3A and 3B by holding 
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water levels higher immediately east of the WCA levees within the WCA 3A/3B 
SMA.  The water levels within the WCA 3A/3B SMA wetland strip will be 
managed to match wetland hydroperiod targets:  higher levels during the wet 
season and lower during the dry season.  Higher water levels will be attained 
through construction of a berm just west of the US Highway 27 drainage ditch.  
This berm will eliminate stormwater drainage from the wetland strip to the 
US Highway 27 ditch.  The berm will hold rainfall and seepage water in the 
WCA 3A/3B SMA from the C-502A and C-502B canals south to the old Boy Scout 
Camp approximately 2 miles south of the C-9 Canal.  This component reduces 
approximately 70,000 acre-feet per year of seepage from WCA 3A and 3B 
through the L-37 and L-33 levees based on output from the Broward County 
Modflow model used during the (Water Preserve Areas Feasibility Study 
(WPAFS).  The S-9A pump will return 74,100 acre-feet per year of seepage from 
WCA 3A and 3B. 
 

 

 

The L-33 and L-37 borrow canals will be enlarged in a future Restudy 
component to deliver excess water from WCA 2B, 3A, and 3B to Everglades 
National Park (ENP).  As part of another future Restudy component, WCA3 
Decompartmentalization, the eventual removal of the L-68A Levee will cause 
higher water levels against the L-37 Levee thus causing more seepage from the 
WCAs.  The water control structures described in Appendix A will control water 
elevations in WCA 3A/3B SMA.  Control levels within the strip may be adjusted 
based on detailed design modeling and operational considerations.  Operations of 
water control structures within this component will be to hold water levels in the 
WCA 3A/3B SMA at a higher or more desirable level for wetland habitat.  Any 
discharges from this component to the SFWMD canals will occur off-peak (not 
during storm conditions) to ensure that this project will not impact the current 
level of flood protection.  Flood protection of the Holly Lakes Mobile Home Park 
within the WCA 3A/3B SMA and for the surrounding development will be 
maintained at current levels.  Changes to operation levels will occur as 
additional CERP components are implemented including 1) Central Lake Belt 
Storage Area (CLBSA), 2) ENP Seepage Management, 3) Flows from WCA 2B to 
CLBSA, 4) Flows from WCA 3A and 3B to CLBSA, 5) North New River 
improvements and deliveries, and 6) WPA conveyance. 

8.4.3.3 C-11  Impoundment and Canal 

The purpose of the C-11 Impoundment and Canal component is to divert 
stormwater generated in the Western C-11 Basin from being pumped to WCA 3A 
in order to reduce EPA nutrient loads.  This component will be operated 
differently prior to construction of the future CERP component, NLBSA.  Since 
NLBSA will not be fully implemented until 2036, the following operations for the 
C-11 Impoundment are intended for the foreseeable future.  The operational 
intent of this component is to divert untreated stormwater from the Western C-
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11 Basin, which is currently pumped into WCA 3A, to the C-11 Impoundment.  
Diversion of Western C-11 Basin stormwater occurs through the use of the 
impoundment’s inflow pump station, S-503, located at the southeast corner of 
the impoundment.  As the C-11 Impoundment fills, water is directed out of the 
impoundment west of the S-381 and then south into an improved US Highway 
27 drainage ditch, the C-502B Canal, and then pumped into the C-9 
Impoundment.  Once the C-9 and C-11 impoundments are at capacity and no 
capacity exists to discharge stormwater east through existing canals system (the 
C-11 East Canal and the C-9 Canal), then any additional stormwater from the C-
11 Impoundment would be pumped through the S-9 Pump Station to WCA 3A.  
The S-9 Pump Station will continue to be available to ensure the current level of 
flood protection is maintained though the intent of the project is to minimize the 
amount of stormwater pumped from the S-9 Pump Station to the EPA.   
 

 

 
 
 

During post storm periods, when there is water in the C-11 Impoundment and 
the C-11 East Canal (east of S-13AW) has returned to its control elevation and 
no storms are forecast for several days, bleed down of the impoundment will 
occur through the S-13AW Structure and the S-13 Structure within the Eastern 
C-11 Basin to make storage available in the impoundment.  When the C-11 
Impoundment is holding water, the seepage collection system, made up of 
perimeter canals, water control structures, and pumps, is operated to maintain 
current groundwater levels.  The collection system captures groundwater 
seepage from the impoundment by intercepting it in the perimeter canals and 
pumping the seepage back into the impoundment thus maintaining groundwater 
levels outside of the impoundment.  The seepage collection pumps are operated 
to maintain an elevation in the collection ditch low enough to ensure 
groundwater stages down gradient will not be increased to maintain the current 
level of flood protection.  During dry periods, if the C-11 East Canal has 
demands due to the new S-381 Structure limiting seepage water east, releases 
will be made from the C-11 Impoundment to the east when water is available.  If 
water levels within the reservoir exceed four feet, excess water will be 
discharged back to the C-11 Canal west of S-381 via the emergency outflow 
structure.  This excess water will be pumped through the S-9 Pump Station.  All 
levees and structures are designed to meet current criteria. 

In 2036, the NLBSA will be implemented.  Untreated runoff from the Western 
C-11 Basin will be diverted to NLBSA rather than into WCA 3A.  Stormwater 
stored in NLBSA will be used to recharge coastal canals and make deliveries to 
Biscayne Bay to meet salinity targets.  Treatment for the deliveries may be 
provided if necessary.  If modifying BCWPA for the new purpose of water quality 
improvement is needed in order to accommodate the NLBSA changes, appropriate 
documentation will be prepared and additional authorization may be sought. 
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8.4.3.4 C-9 Impoundment 
 

  

 

 

The purpose of the C-9 Impoundment component is to divert stormwater 
generated in the Western C-11 Basin from being pumped to WCA 3A in order to 
reduce EPA nutrient loads.  This component will be operated differently prior to 
construction of NLBSA.  Since NLBSA will not be fully implemented until 2036, 
the following operations for the C-9 Impoundment are intended for the 
foreseeable future.   The operational intent of this component is to receive 
stormwater delivered from the C-11 Impoundment that was diverted from the 
Western C-11 Basin (see C-11 Impoundment operations described above).   

Under storm conditions, diversion of Western C-11 Basin stormwater occurs 
through the use of the C-11 Impoundment’s inflow pump station, S-503, located 
at the southeast corner of the impoundment.  When capacity is available in the 
C-9 Impoundment, water from the C-11 Impoundment is directed out of the 
impoundment west of the S-381 and then south into an improved 
US Highway 27 drainage ditch, the C-502B Canal, and then pumped into the 
C-9 Impoundment.  During the transfer of water from C-11 Impoundment to C-9 
Impoundment stages in the C-11 Canal west of S-381 and in C-502B Canal may 
cause seepage impacts to the south and east.  Those impacts will be mitigated 
through the use of seepage collection and/or prevention devices such as collection 
trenches or seepage barriers installed in the lands south of the C-11 Canal and 
east of US Highway 27 currently owned by SFWMD.  These lands may be 
incorporated into the project footprint as necessary to prevent seepage impacts 
(to be determined during detailed design).  

Once the C-9 and C-11 impoundments are at capacity and no capacity exists to 
discharge stormwater east through existing canals system (the C-11 East Canal 
and the C-9 Canal), then any additional stormwater from the Western C-11 
Impoundment is pumped through the S-9 pump stations to WCA 3A.  During 
post storm periods, if there is water is in the C-9 Impoundment and the C-9 
Canal has returned to its control elevation at the coastal structure, S-29, and no 
storms are forecasted for several days, then water from the impoundment will be 
released to regain storage capacity. 

When the C-9 Impoundment has water in the impoundment, the seepage 
collection system, made up of perimeter canals, water control structures and 
pumps, is operated to maintain current groundwater levels.  The collection 
system captures groundwater seepage from the impoundment by intercepting it 
in the perimeter canals and pumping the seepage back into the impoundment 
thus maintaining groundwater levels outside of the impoundment.  The seepage 
collection pumps are operated to maintain an elevation in the collection ditch 
low enough to ensure groundwater water stages down gradient will not be 
increased to maintain the current level of flood protection.  During dry periods, if 



Section 8                                                                                                                Plan Implementation 

Revised Final BCWPA PIR and EIS        April 2007 (Revised May 2012) 
8-15 

the S-29 coastal structure is below the design dry season level and water is 
available in the impoundment, water will be released to the C-9 Canal to 
maintain the design water level.  This rarely occurs due to evaporation and 
seepage losses from the impoundment.  If water levels within the reservoir 
exceed four feet, excess water will be discharged back to the C-9 Canal via the 
emergency outflow structure.  All levees and structures are designed to meet 
current criteria. 
 

 

 

 

 

 

 

8.5 PROJECT ASSURANCES 

8.5.1 Level of Service for Flood Protection 

An initial analysis of the project’s potential impacts on flood protection in the 
Western C-11 and C-9 Canal basins was conducted by reviewing the following 
information: 

• Historic stage/discharge relationships; 
• Existing groundwater data; 
• Canal water surface profiles (with and without the project); and 
• Project design and operations. 
 

As a result of this review and analysis, initial recommendations were developed 
for operational and/or structural changes to the plan necessary to mitigate 
potential adverse impacts on flood protection associated with project 
implementation.  Additional operational and/or structural changes were 
identified as appropriate to minimize pumping of stormwater from the Western 
C-11 drainage basin into WCA 3A. 

The analysis reflects conditions anticipated to exist in 2022 upon completion of 
the BCWPA Project.  Future separable elements of CERP, such as the NLBSA 
and CLBSA, are not considered.  Specifically, the analysis considers the C-11 
and C-9 impoundments to be completed as described in the WPAFS draft report, 
together with elements of the WCA 3A/3B SMA feature necessary to transfer 
water between the two impoundments.   

Details of this analysis are included in Annex C.  Principal conclusions of the 
analysis are:   

• There should be no adverse flood protection impacts in the C-9 Basin due 
to either surface or subsurface inflows to the C-9 Canal; 

• Implementation of structural changes for flood protection will not result in 
a loss of benefits to the natural system as analysis showed that canal 
levels to the west would remain the same with changes; 
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• The most current modeling performed under Modeling Service Request 
(MSR) 337 showed a difference of 0.1 feet in groundwater levels at only 
one location south of the C-11 Impoundment -  a minor impact; could be 
mitigated through a combination of structural and operational 
modifications to the project, including:   

 

 

  

 

 

• Modified operation of canal levels controlled by the S-9A pump operations 
and, as necessary, excess basin runoff that would be discharged by gravity 
to the headwater of S-9 or S-9A pumps through Structure S-381 is instead 
passed through the C-11 Impoundment through continued operation of S-
503 coupled with discharge through S-504 to the headwater pool of S-9 
downstream (west) of S-381.  

These structural and operational modifications are included in the selected plan.  

The BCWPA Project is designed to divert stormwater from the S-9 Pump 
Station.  The C-11 and C-9 impoundments will store stormwater from those 
basins.  Seepage control facilities will ensure flood protection for the basins and 
the existing S-9 Pump Station will be available if the impoundments are at 
capacity or unavailable for any reason and flood protection is required.  The 
proximity of the C-11 Impoundment to the Western C-11 Basin (the 
impoundment pumps are more than 1.5 miles closer to the center of the basin) 
should provide better response time for stormwater collection.  The BCWPA 
Project is located in the southwest part of Broward County in the western C-11 
and the C-9 canal basins.  SFWMD operates these basins to provide flood 
protection and water supply for the regional system.  The following discussion 
describes existing flood protection in the Western C-11 and C-9 basins. 

The intent of level of service analysis for flood protection, described in both the 
Programmatic Regulations for the CERP and Florida State Law regarding the 
implementation of CERP, is to ensure that CERP components do not negatively 
impact existing levels of flood protection.  The State of Florida’s 1501 
Compliance Report regulations for CERP Projects include requirements that the 
level of flood protection following implementation of CERP Projects not be 
diminished from the existing condition of the PIR (2005 for BCWPA).  This 
differs from the Programmatic Regulations which are based on conditions on 
December 2000 (as described in Section VI.E of the Draft Project-Specific 
Assurances and Savings Clause Requirements report in Annex C).   

The BCWPA Project lies within the Western C-11 and C-9 basins and consists of 
the C-11 and C-9 impoundments and the WCA 3A/3B SMA.  Together, these 
project components will provide flood protection, water quality improvement, 
water supply storage, groundwater recharge, and seepage reduction from WCA 
3.  They allow for the diversion of stormwater runoff from the Western C-11 
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Basin into the C-11 and C-9 impoundments and a reduction in pumping of this 
stormwater runoff into WCA 3.  When the C-9 or C-11 impoundments are at full 
capacity or off-line for any reason, stormwater will be diverted to the available 
impoundment first and when the impoundment is full to capacity the C-11 and 
C-9 canals will be managed as they are currently with the Western C-11 Basin 
runoff pumped into WCA 3 and the Western C-9 Basin runoff discharged to tide 
by gravity east through the S-29 water control structure.  When the C-9 and C-
11 impoundments are at full capacity, or both off-line for any reason, stormwater 
from the Western C-11 and C-9 basins will be managed as they are currently 
with the Western C-11 Basin runoff backpumped into WCA 3 and the Western 
C-9 Basin runoff discharged to tide by gravity east through the S-29 water 
control structure.   
 

 

 

 

 

Using the project design as originally proposed in CERP, the following analyses 
were performed to assess the extent to which the level of flood protection in the 
Western C-11 and C-9 drainage basins may or may not be impacted by the 
BCWPA Project implementation.  The analyses include suggestions on how to 
modify the operations and design to alleviate any impacts if discovered.  The 
analyses generally include: 

• Review of historic stage/discharge relationships; 
• Review of existing groundwater model data and results; 
• Review of canal water surface profiles with and without the CERP Project; 
• Review of the conceptual design and planned operations of the project(s) 

for potential impacts on flood protection; 
• Development of recommendations for operational and/or structural 

changes to the current plan necessary to mitigate any adverse impacts on 
flood protection under future with project conditions; 

• Identification of such further operational and/or structural changes to the 
current plan as might be appropriate to minimize stormwater pumping 
from the Western C-11 drainage basin into WCA 3A.  

The analyses are specific to conditions anticipated to exist upon completion of 
the presently authorized BCWPA Project.  Other elements of CERP, such as the 
NLSBA and CLBSA, were not included in the analyses as the intention is to not 
rely on these elements to maintain the current level of flood protection.   

The with-project condition also includes one of the features authorized under 
Section 528 of WRDA 1996.  The Western C-11 Water Quality Treatment 
Project, one of the 34 critical projects authorized in that Act, has been included 
in the with-project condition and includes Pump Station S-9A and Structure S-
381, which are currently being operated.  
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The study’s detailed conclusions are included in Appendix A.  The primary 
conclusions relating to maintenance of the level of service for flood protection 
involve the comparison of water levels in the primary canal, the C-11 West 
Canal, with and without the project structures, and the impacts of seepage from 
full impoundments on runoff volumes within the Western C-11 and C-9 basins. 
 

 

  

 

The study concluded that potential adverse impacts to flood protection resulting 
from the original CERP design could be mitigated through the following 
combination of structural (removing the S-502 Structure) and operational 
modifications to the project:   

• Maximizing discharge to the east through Structure S-13AW during 
runoff events (within the available capacity of the C-11 Canal east of that 
point and Pump Station S-13) so as to reduce the total volume of inflow to 
the C-11 Impoundment; 

• Drawing down the storage in the C-11 and C-9 impoundments during the 
wet season at the earliest practicable opportunity, within the available 
(non-damaging) capacity of the existing infrastructure east of the 
impoundments; 

• Modifying that part of the overall project operation associated with the 
transfer of water from the C-11 Impoundment to the C-9 Impoundment so 
as to maximize the effective use of the total available impoundment 
storage; 

• Operating the seepage collection system to ensure the groundwater levels 
will not cause significant increases in runoff; 

• Control primary canal levels at elevations to increase soil storage prior to 
storm events; and  

• During those times when both impoundments are full and there is a 
continuing need for removal of water from the C-11 Canal, employing the 
available storage capacity in the wetland mitigation areas adjacent to the 
impoundments, followed by employing available storage in the WCA 
3A/3B SMA. 

• Operating S-9A to control the C-11 West Canal between S-9A Pump 
Station and S-381 at levels not to reduce existing levels of service for flood 
protection. 

The suggested operational modifications for further reducing backpumping at 
S-9 can be implemented without increasing the potential for adverse flood 
protection impacts resulting from the project.  As implementation of these 
operational modifications is expected to result in a lowering of the mean 
impoundment stages during the wet season, the suggested operational changes 
have been incorporated into the project’s operation plan.   
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Additional hydrologic and groundwater model simulations will be performed 
during detailed design to confirm the anticipated beneficial influence of the 
recommended adjustments on overall project operation.  If necessary, additional 
modifications to project operations may be recommended after construction and 
during operational testing and verification of the project.  These changes would 
be made if consistent with the intent of the project. 
 

 

 

 

 

 

 

 

Based upon this information, SFWMD is providing reasonable assurance 
through structural and operational modifications that existing levels of service 
for flood protection will not be diminished through the BCWPA Project 
implementation.  

8.5.2 Effects on Water Supply for Existing Legal Sources 

The selected plan was evaluated to determine potential effects on the quantity of 
water available from existing (2000) legal sources of water for: 

• Agricultural and municipal water supplies; 
• The Seminole Indian Tribe of Florida; 
• The Miccosukee Tribe of Indians of Florida; 
• ENP water supply; and 
• Water supply for fish and wildlife. 

The evaluation indicated that compared to the Pre-CERP (2000) Baseline 
condition, project implementation will reduce unmet demands for supplemental 
irrigation in the Everglades Agricultural Area (EAA), Lake Okeechobee Storage 
Area (LOSA) (including areas north and south of Lake Okeechobee), the C-43 
(Caloosahatchee) Basin, and the C-44 (St. Lucie) Basin.  The project also 
improves water supply performance in the North Palm Beach and Lower East 
Costs (LEC) Service Areas compared to Pre-CERP Baseline conditions, except 
that the number of years in which water restrictions were simulated to be 
triggered was unaffected for Service Area 2 (Broward County).   

For the Seminole Tribe, the project is predicted to create a slight reduction in the 
volume of unmet demands for irrigation at the Big Cypress and Brighton 
Reservations, and will have no affect on the Hollywood Reservation (based on 
performance measures for LEC Service Area 2). 

For the Miccosukee Tribe, the project is predicted to either have no effect or to 
increase water levels in WCA 3 and ENP compared to Pre-CERP Baseline 
conditions, and will improve water quality conditions in those areas. 

The potential BCWPA Project effects on the quantity of water available from 
existing (2000) legal sources for ENP and fish and wildlife were evaluated based 
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on average stages and flows in those areas.  In general, average stages and flows 
are increased in these areas compared to Pre-CERP Baseline conditions.  Project 
implementation will reduce the quantity of runoff from the Western C-11 Basin 
entering WCA 3, and ultimately ENP, but offsets that reduction by increasing 
the volume of water retained in the natural system by controlling seepage out of 
the natural system.  This is one of the primary objectives of this project; 
however, this transfer of a portion of the existing legal sources of water for the 
WCAs and ENP does not preclude operations of the C&SF Project to make 
supplemental deliveries to the WCAs during drought conditions to compensate 
for water supply releases from the WCAs to the LEC. 
 

 

 

 

 

 

 

No existing legal sources of water will be eliminated or transferred.  Details of these 
analyses are included in Annex C. 

8.5.3 Identification of Beneficial Water Made Available for the Natural System 
and Water for Other Water-Related Needs 

The evaluation of water made available by the BCWPA Project indicates that the 
project makes water available in WCA 3B and ENP.  The results indicate that 
the project makes up to 50,000 acre-feet of beneficial water available to the ENP 
on an annual basis.  The median value (water year) of water made available in 
ENP is approximately 15,000 acre-feet.  The results also indicate that beneficial 
water is made available by the project in WCA 3B in both the wet season and 
dry season.  The median value (water year) of water made available in WCA 3B 
is approximately 2,000 acre-feet.  This water made available will be reserved or 
allocated for the natural system in accordance with the requirements of WRDA 
2000.  Details of this analysis are included in Annex C. 

Compared to existing (2005) conditions, in general, the BCWPA Project either 
will result in a slight improvement or has no effect on the quantity of water 
available for the other water-related needs of the south Florida region, including 
water supply and resource (saltwater intrusion prevention) protection.  Details 
of this analysis are included in Annex C. 

8.5.4 State and Federal Assurances 

The State of Florida will protect the water for the natural system in south 
Florida by taking the following actions:  1) the State will use its water 
reservation authority to reserve the beneficial water made available for the 
natural system from each project as required by WRDA 2000; and 2) the State 
will protect the existing water that the PIR identifies is available and beneficial 
to the natural system, using resource protection authority under Florida law. 
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The following language sets forth these commitments: 
 

 

 

 

 

“The overarching objective of the Plan is the restoration, preservation, 
and protection of the South Florida ecosystem while providing for other 
water-related needs of the region, including water supply and flood 
protection.  The Federal Government and the non-Federal sponsor are 
committed to the protection of the appropriate quantity, quality, 
timing, and distribution of water to ensure the restoration, 
preservation, and protection of the natural system as defined in section 
601 of WRDA 2000, for so long as the project remains authorized.  This 
quantity, quality, timing, and distribution of water shall meet 
applicable water quality standards and be consistent with the natural 
system restoration goals and purposes of CERP, as the Plan is defined 
in the Programmatic Regulations.  The non-Federal sponsor will 
protect the water for the natural system by taking the following 
actions to achieve the overarching natural system objectives of the 
Plan:  

1. Ensure, through appropriate and legally enforceable means 
under Federal law, that the quantity, quality, timing, and 
distribution of existing water that the Federal Government and 
the non-Federal sponsor have determined in this Project 
Implementation Report is available to the natural system, will 
be available at the time the Project Partnership Agreement for 
the project is executed and will remain available for so long as 
the Project remains authorized. 

2a. Prior to the execution of the Project Partnership  Agreement, 
reserve or allocate for the natural system the necessary amount 
of water that will be made available by the project that the 
Federal Government and the non-Federal sponsor have 
determined in this Project Implementation Report. 

2b. After the Project Partnership Agreement is signed and the 
project becomes operational, make such revisions under Florida 
law to this reservation or allocation of water that the Federal 
Government and non-Federal sponsor determines, as a result of 
changed circumstances or new information, is necessary for the 
natural system. 

3. For so long as the Project remains authorized, notify and 
consult with the Secretary of the Army should any revision in 
the reservation of water or other legally enforceable means of 
protecting water be proposed by the non-Federal sponsor, so 
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that the Federal Government can assure itself that the changed 
reservation or legally enforceable means of protecting water 
conforms with the non-Federal sponsor’s commitments under 
paragraphs 1 and 2.  Any change to a reservation or allocation of 
water made available by the project shall require an 
amendment to the Project Partnership Agreement.”  
 

 

 

8.6 PROJECT MONITORING AND ASSESSMENT ACTIVITIES 

The selected plan includes water quality, hydrologic, and environmental 
monitoring activities to ensure that the intended purposes of the project will be 
achieved through long-term operations.  Details of these monitoring activities 
can be found in Annex E, Part I, II, III, IV.. 

Water quality and hydrologic monitoring activities are described in detail in 
Annex E, Part I.  Water quality monitoring involves sample collection and 
analysis for baseline, startup, and operational phases of the project.  Water 
quality parameters to be monitored include physical parameters (temperature, 
dissolved oxygen concentration), turbidity, nutrients, and organochlorine 
compounds.  Fish tissue monitoring to assess bioaccumulation of toxins, 
including pesticides and mercury, is also included.  Hydrologic monitoring 
includes measurements of stage and elevation (groundwater) and flow at water 
control structures.  Project environmental monitoring includes monitoring of the 
compensatory mitigation sites.  System-level environmental benefits will be 
monitored under the CERP MAP, Annex E, Part IV.  Vegetation monitoring 
information is located in Annex E, Part II. Ecological monitoring information is 
located in Annex E, Part III. 
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8.7 COMPLIANCE WITH ENVIRONMENTAL LAWS, STATUTES, AND 
EXECUTIVE ORDERS 

 
TABLE 8-2:  COMPLIANCE WITH ENVIRONMENTAL LAWS, STATUTES, AND 

EXECUTIVE ORDERS 
Law, 

Regulation or 
Policy 

Status Comments Last 
Coordinated 

Full Compliance 
Expected 

C:  Complies fully; PC: partial compliance due to plan development; NC: non-compliant; NA: not applicable. 
Clean Air Act 
(CAA) 

PC PIR/EIS has been 
coordinated with USEPA, 
FDEP and Broward 
County Environmental 
Protection Department, 
Air Quality Division 
(BCEPD).  At a minimum, 
a State Air General Permit 
(62-210.300(4)(b) F.A.C.) 
will be required for large 
diesel pumps moderately 
operated. Increased 
operations may require 
both an Air Construction 
(62-210.300(1) F.A.C.) 
and a Title V Operations 
permit (62-210.300(2) 
F.A.C.) particularly for 
larger systems.  A 
determination of type of 
permit will be made as 
fuel rate usage and 
runtime data are received 
from the manufacturer and 
engineering design team, 
respectively.  Emissions 
calculations are, and will 
continue to be coordinated 
with the County and State.  
An Air General or Air 
Construction Permit (if 
required) will be applied 
for by USACE; the Air 
Operation Permit will be 
applied for by SFWMD. 

March 2006 
(draft 
PIR/EIS), April
2007 (final 
PIR/EIS),  
Revised 
FPIR/EIS, 
March 2012. 

 

Compliance with the 
CAA will occur with 
the coordination and 
review of the revised 
final PIR/EIS by 
USEPA and the 
issuance of any 
required permits.  
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Law, 
Regulation or 

Policy 
Status Comments Last 

Coordinated 
Full Compliance 

Expected 
C:  Complies fully; PC: partial compliance due to plan development; NC: non-compliant; NA: not applicable. 
Clean Water 
Act 

PC 404 (b)(1) Evaluation was 
prepared and included in 
both the draft and final 
PIR/EIS. For BCWPA; 
water quality certification 
(WQC) will be required 
(State permit); NPDES 
permit will be required 
(State delegation); WQ is 
expected to improve with 
project. Private mitigation 
areas exist in the area 
proposed for the C-11 and 
C-9 Impoundments. This 
issue is fully discussed in 
the Final PIR/EIS.  

404 (b)(1) was 
prepared and 
coordinated in 
the draft and 
final PIR/EIS 
(March 2006, 
April 2007), 
Revised Final 
PIR/EIS March 
2012. The 404 
(b)(1) 
evaluation was 
revised based 
on the final 
design and will 
be fully 
coordinated in 
the revised 
final PIR/EIS. 

Full compliance upon 
issuance of the WQC 
and NPDES permits 
by the state.  
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Law, 
Regulation or 

Policy 
Status Comments Last 

Coordinated 
Full Compliance 

Expected 
C:  Complies fully; PC: partial compliance due to plan development; NC: non-compliant; NA: not applicable. 
National 
Environmental 
Policy Act of 
1969 

PC Notice of Intent (NOI) 
published; scoping 
meetings held; no new 
issues have been 
identified. A public 
meeting was held. 

NOI for WPA 
FS July 2000; 
NOI for 
BCWPA July 
2004; Scoping 
letter for 
BCWPA 
September 
2004.  Draft 
PIR/EIS 
circulated for 
review in 
March 2006. A 
public meeting 
was held on 
April 18, 2006.  
The final 
PIR/EIS (April 
2007) 
circulated for 
review May 
2007, Revised 
Final PIR/EIS 
March 2012. 

Full compliance upon 
coordination of the 
revised final PIR/EIS 
and signing of the 
ROD. 
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Law, 
Regulation or 

Policy 
Status Comments Last 

Coordinated 
Full Compliance 

Expected 
C:  Complies fully; PC: partial compliance due to plan development; NC: non-compliant; NA: not applicable. 
Fish and 
Wildlife 
Coordination 
Act (FWCA) 
of 1958 

C Funds transferred annually 
to USFWS; PALs 
received; USFWS active 
team participant and has 
provided info on fish and 
wildlife elements on 
project. 

Ongoing. 
USFWS 
participated in 
USFSM, pre-
AFB review. 
PALs received 
dated 
September 20, 
2003, March 
31, 2004 & 
July 26, 2004. 
Draft FWCA 
report was 
issued July 1, 
2005.  The 
final FWCA 
report was 
issued on May 
9, 2006.  A 
supplemental 
letter of 
transmittal for 
the final 
FWCA report 
was issued on 
December 4, 
2006. 26 Jan 
2009 Ten Mile 
Creek Water 
Preserve Area 
Letter. 

Full compliance 
occurred with 
issuance of the final 
FWCA report by 
USFWS.  
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Law, 
Regulation or 

Policy 
Status Comments Last 

Coordinated 
Full Compliance 

Expected 
C:  Complies fully; PC: partial compliance due to plan development; NC: non-compliant; NA: not applicable. 
Endangered 
Species Act of 
1973 

C List of affected species has 
been confirmed. The Draft 
PIR/EIS served as the 
biological assessment 
(BA) for USFWS. NOAA 
did not require analysis 
due to distance from coast. 

October 2001 
November 
2004 
The Draft 
PIR/EIS served 
as the BA and 
was 
coordinated 
with the 
USFWS in 
March 2006. 
Coordination 
continued with 
Revised Final 
PIR/EIS, 
March 2012 

Full compliance 
occurred with 
issuance of 
concurrence letter 
dated April 7, 2006 
from the USFWS 
(Annex A). 

Magnuson-
Stevens 
Fishery Mgt 
Act 

PC Inland project is not 
expected to adversely 
affect Essential Fish 
Habitat. 

March 2006 
(draft 
PIR/EIS), April 
2007 (final 
PIR/EIS) 
March 2012 
Revised Final 
PIR/EIS. 

Full compliance after 
review of the revised 
final PIR/EIS by 
NMFS. 

Fishery 
Conservation 
and 
Management 
Act 

PC The project has been 
coordinated with NMFS. 

March 2006 
(draft 
PIR/EIS), April 
2007 (final 
PIR/EIS), 
March 2012 
Revised Final 
PIR/EIS. 

Full compliance after 
review of the revised 
final PIR/EIS by 
NMFS. 

Coastal Zone 
Management 
Act o f 1972 

PC Based on a review of the 
draft PIR/EIS and 
comments provided by 
state reviewing agencies, 
the state has determined 
that, at this stage, the 
project is consistent with 
the Florida Coastal 
Management Program. 

March 2006 
(draft 
PIR/EIS), April 
2007 (final 
PIR/EIS) 
March 2012 
Revised Final 
PIR/EIS. 

Additional 
consistency review 
by the state will 
occur during 
coordination of the 
revised final PIR/EIS.  
Full compliance will 
occur with issuance 
of the WQC by the 
state. 
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Law, 
Regulation or 

Policy 
Status Comments Last 

Coordinated 
Full Compliance 

Expected 
C:  Complies fully; PC: partial compliance due to plan development; NC: non-compliant; NA: not applicable. 
Coastal 
Barrier 
Resources Act  
and Coastal 
Barrier 
Improvement 
Act 

NA There are no designated 
coastal barrier resources in 
the project area that would 
be affected by this project.  
These Acts do not apply. 

NA NA 

Marine 
Mammal 
Protection Act 

PC The West Indian Manatee 
does occur near some of 
the project sites. 
Incorporation of the 
safeguards used to protect 
threatened and endangered 
(T&E) species during 
construction and operation 
would protect any marine 
mammals in the area. 
Coordination with the 
USFWS will continue as 
construction and 
operational guidelines are 
incorporated to avoid 
impacts to this species. 

March 2006 
(draft 
PIR/EIS), April 
2007 (final 
PIR/EIS), 
March 2012 
Revised Final 
PIR/EIS. 

Full compliance after 
review of the revised 
final PIR/EIS by 
USFWS. 

Marine 
Protection, 
Research and 
Sanctuaries 
Act (MPRSA) 

NA The term “dumping” as 
defined in the Act (3[33 
U.S.C. 1402](f)) does not 
apply to this project. 
Therefore the MPRSA 
does not apply. 

NA NA 

Estuary 
Protection Act 
of 1968 

PC It is not anticipated that 
estuaries would be 
adversely affected by this 
project. 

March 2006 
(draft 
PIR/EIS), April 
2007 (final 
PIR/EIS), 
March 2012 
Revised Final 
PIR/EIS. 

Full compliance upon 
review of the revised 
final PIR/EIS by 
NMFS. 
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Law, 
Regulation or 

Policy 
Status Comments Last 

Coordinated 
Full Compliance 

Expected 
C:  Complies fully; PC: partial compliance due to plan development; NC: non-compliant; NA: not applicable. 
Anadromous 
Fish 
Conservation 
Act 

PC Anadromous fish species 
would not be affected.  
The project has been 
coordinated with NMFS. 

March 2006 
(draft 
PIR/EIS), April 
2007 (final 
PIR/EIS), 
March 2012 
Revised Final 
PIR/EIS. 

Full compliance upon 
review of the revised 
final PIR/EIS by 
NMFS. 

Bald Eagle 
Protection Act 

C During informal 
consultation with the 
USFWS under the ESA, 
the USFWS concurred 
with the USACE’ 
determination that 
construction and operation 
of the project was not 
likely to adversely affect 
the Bald Eagle.  This 
fulfils the USACE’ 
commitments under Bald 
Eagle Protection Act and 
the project is in 
compliance. 

March 2006 
(draft 
PIR/EIS). 

Full compliance 
occurred with 
USFWS concurrence 
of USACE ESA 
determination (April 
7, 2006). 

Migratory 
Bird Treaty 
Act and 
Migratory 
Bird 
Conservation 
Act 

PC No migratory birds would 
be adversely affected by 
project activities. Project 
has been coordination with 
USFWS. 

March 2006 
(draft 
PIR/EIS), April 
2007 (final 
PIR/EIS), 
March 2012 
Revised Final 
PIR/EIS. 

Full compliance upon 
review of the revised 
final PIR/EIS. 

Wild and 
Scenic River 
Act of 1968 

NA There are no designated 
Wild and Scenic river 
reaches within the project 
area that would be affected 
by project related 
activities. 

NA NA 
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Law, 
Regulation or 

Policy 
Status Comments Last 

Coordinated 
Full Compliance 

Expected 
C:  Complies fully; PC: partial compliance due to plan development; NC: non-compliant; NA: not applicable. 
Federal Water 
Project 
Recreation 
Act 

PC The principles of this Act 
(PL 89-72) have been 
fulfilled by complying 
with the recreation cost 
sharing criteria as outlined 
in Section 2 (a), paragraph 
(2). 

March 2006 
(draft 
PIR/EIS), April 
2007 (final 
PIR/EIS), 
March 2012 
Revised Final 
PIR/EIS. 

Full compliance upon 
review of the revised 
final PIR/EIS. 

Submerged 
Lands Act of 
1953 

NA The project would not 
occur on submerged lands 
of the State of Florida. 
This Act does not apply. 

NA NA 

Rivers and 
Harbors Act 
of 1899 

NA The proposed work would 
not obstruct navigable 
waters of the United 
States. 

NA NA 

National 
Historic 
Preservation 
Act of 1966 
and the 
Archeology 
and Historic 
Preservation 
Act 

PC Three sites determined 
eligible for inclusion to the 
National Register of 
Historic Places have been 
identified in the project 
area.  Two sites will be 
avoided and one site will 
be adversely affected. 
Coordination with SHPO 
and Native American 
Tribes is ongoing. 

February and 
April 2006, 
March 2006 
(draft 
PIR/EIS), April 
2007 (final 
PIR/EIS), 
March 2012 
Revised Final 
PIR/EIS.  
Coordination is 
ongoing. 

Full compliance will 
be achieved upon 
completion of the 
Section 106 process. 
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Law, 
Regulation or 

Policy 
Status Comments Last 

Coordinated 
Full Compliance 

Expected 
C:  Complies fully; PC: partial compliance due to plan development; NC: non-compliant; NA: not applicable. 
Resource 
Conservation 
and Recovery 
Act (RCRA), 
Comprehensiv
e 
Environmental 
Response 
Compensation 
and Liability 
Act 
(CERCLA), 
Toxic 
Substances 
Control Act of 
1976 

PC One potential HTRW 
disposal site identified 
within the SMA.  A berm 
and buffer area will be 
constructed around the site 
to avoid the area.   
Selenium impacted soils 
potentially above 
ecological thresholds may 
require corrective action 
pending a final review by 
USFWS.  The SFWMD 
will be responsible for all 
associated correction 
costs. 

March 2006 
(draft 
PIR/EIS), April 
2007 (final 
PIR/EIS), 
March 2011, 
March 2012 
Revised Final 
PIR/EIS. 

Full compliance upon 
review of the revised 
final PIR/EIS. 

Farmland 
Protection 
Policy Act of 
1981 

C Initial coordination with 
Natural Resources 
Conservation Service 
(NRCS) occurred during 
scoping. Form AD-1006 
submitted to NRCS March 
17, 2005.NRCS 
determined there is no 
prime or unique farmland 
which will be impacted by 
the BCWPA project (letter 
28 April 2005). 

September 
2004 
March 2005, 
April 2005. 

Full compliance 
occurred with NRCS 
determination letter 
(April 2005). 

Executive 
Order (E.O.) 
11988 
Floodplain 
Management 

PC (Floodplain 
Development). The areas 
to be converted to Water 
Preserve Areas are 
virtually all considered 
floodplain.  The purpose 
of the EO is to discourage 
Federally induced 
development in 
floodplains.  Commitment 
of lands to WPAs will 
preclude such 
development. 

2001, March 
2006 (draft 
PIR/EIS), April 
2007 (final 
PIR/EIS), 
March 2012 
Revised Final 
PIR/EIS. 

Full compliance upon 
review of the revised 
final PIR/EIS. 
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Law, 
Regulation or 

Policy 
Status Comments Last 

Coordinated 
Full Compliance 

Expected 
C:  Complies fully; PC: partial compliance due to plan development; NC: non-compliant; NA: not applicable. 
E.O. 11990 
Protection of 
Wetlands 

PC (Wetlands protection) The 
areas proposed for WPAs 
are a mosaic of wetlands 
and uplands.  UMAM 
analysis was done in 2006 
to determine impacts and 
“lift” of wetlands function 
related to the proposed 
project.  A net functional 
“lift” is expected.   Full 
compensatory mitigation 
for impacts to previously 
established mitigation 
areas is also proposed. 

1999; 2001; 
UMAM 
analysis of 
wetlands in 
2006. 

Full compliance upon 
review of revised 
final PIR/EIS. 

E.O. 12898 
Environmental 
Justice 

PC This E.O. requires 
consideration of, and 
avoidance of 
disproportionately adverse 
effects on, minority and 
low-income populations.  
One such nucleus was 
identified near a proposed 
impoundment during the 
2001 Feasibility Study.  
The adverse impacts were 
avoided by re-drawing 
project boundaries. 

March 2006 
(draft 
PIR/EIS), April 
2007 (final 
PIR/EIS), 
March 2012 
Revised Final 
PIR/EIS. 

Full compliance upon 
review of the revised 
final PIR/EIS. 

E.O. 13089  
Coral Reef 
Protection 

PC This project will not 
adversely impact coral 
reefs or coral reef 
resources. 

March 2006 
(draft 
PIR/EIS), April 
2007 (final 
PIR/EIS), 
March 2012 
Revised Final 
PIR/EIS. 

Full compliance upon 
review of the revised 
final PIR/EIS. 
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Law, 
Regulation or 

Policy 
Status Comments Last 

Coordinated 
Full Compliance 

Expected 
C:  Complies fully; PC: partial compliance due to plan development; NC: non-compliant; NA: not applicable. 
E.O. 13112 
Invasive 
Species 

PC This project will reduce 
current invasive species 
but may encourage other 
invasive non-native 
species.  Plants will be 
treated and monitoring 
will occur to ensure 
invasive species are 
reduced. 

March 2006 
(draft 
PIR/EIS), April 
2007 (final 
PIR/EIS), a 
Vegetation 
Management 
Plan was 
developed per 
new HQ 
guidance 
(dated 27 May 
2010) 
regarding 
vegetation 
management 
and CERP 
projects and is 
part of the 
revised final 
PIR/EIS 
(2011). 

Full compliance upon 
review of the revised 
final PIR/EIS. 

E.O. 13186   
Responsibiliti
es of Federal 
Agencies to 
Protect 
Migratory 
Birds 

PC The project has been 
coordinated with the 
USFWS concerning 
migratory birds.  The 
project is expected to 
benefit migratory birds by 
improved habitat and 
increased availability of 
forage species 
(amphibians, fish, aquatic 
and invertebrates) for 
wading birds. 

March 2006 
(draft 
PIR/EIS), April 
2007 (final 
PIR/EIS), 
March 2012 
Revised Final 
PIR/EIS. 

Full compliance upon 
review of the revised 
final PIR/EIS. 

 
 

8.7.1 Compliance with Florida Statutes 
 
The State of Florida has enacted several laws pertaining to implementation of 
CERP projects.  These include amendments to Florida Statutes (F.S.) Section 
373.026(8), which establishes a requirement for SFWMD to submit a report for 
review and approval by FDEP prior to formal submission of a request for 
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authorization from Congress and prior to receiving an appropriation of state 
funds for construction and other implementation activities (except the purchase 
of lands from willing sellers); enactment of Section 373.1501, F.S., which 
establishes the intent of the Florida Legislature with respect to CERP and the 
criteria for FDEP approval and the procedures to be followed by SFWMD and 
FDEP for submitting and reviewing requests for approval; the enactment of 
Section 373.1502, which establishes permitting requirements and a process for 
the submittal, review, and issuance of certain regulatory permits for CERP 
Projects; and the enactment of Sections 373.470 and 373.472 F.S. establishing 
the “Save Our Everglades Trust Fund,” funding and reporting requirements, and 
procedures for distributions from the trust fund.  SFWMD’s report addressing 
the criteria for approval listed in Section 373.1501, F.S. is included in Annex C.   
 

 

 

  

In addition to the above-described statutory requirements, other sections of 
Chapters 373 (Water Resources) and 403 (Environmental Control) of the F.S. 
include requirements that may apply to various aspects of CERP Project 
planning and implementation.  In particular, Chapter 403 and the 
administrative laws adopted in accordance with Chapters 373 and 403 contain 
the requirements for facilities that involve the discharge or potential discharge 
of pollutants to surface and ground waters and the discharge of air pollutants, 
including facilities regulated under the Federal Clean Water and Safe Drinking 
Water Acts and the Federal Clean Air Act.  Based on the information contained 
in the PIR, the selected plan complies with the applicable provisions of the F.S.  
A detailed explanation of how the project complies with the applicable 
requirements for CERP projects contained in the F.S. can be found in Annex C.   

Permits, Entitlements, and Certifications 

Construction activities on the C-11 and C-9 impoundments and the WCA 3A/3B 
SMA are scheduled to begin in 2016. If construction is done by the USACE, the 
USACE will obtain Water Quality Certification from the FDEP prior to 
advertising the construction contract.  Typically, water quality certification is 
obtained through the State of Florida’s regulatory program established under 
the authority of Chapter 373, F.S.  If the SFWMD constructs the project they 
will be responsible for obtaining permits issued under the authority of Section 
404 (discharge of dredged or fill material into waters) of the Federal Clean 
Water Act and any corresponding permits required by the State of Florida in 
accordance with Chapters 373 and 403 of the F.S.    

Section 402 National Pollutant Discharge Elimination System (NPDES) permits 
required under the CWA will also be required for the construction (non-point 
source runoff) of project features.  This program has been delegated by the 
USEPA for implementation to the State of Florida (FDEP).  NPDES permits for 
construction of project features under the State’s Expedited Projects/Initiatives 
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prior to Federal approval and authorization of the BCWPA Project will be the 
responsibility of SFWMD.  At this time, a NPDES permit will not be required for 
the operation of BCWPA Project features, as the project does not involve 
treatment or the discharge of pollutant.   
 

 

 

 

 

 

Depending upon the schedule for obtaining Federal review and approval of the 
project, the USACE will obtain the necessary permits to construct and perform 
initial operational testing and verification of remaining project features.  The 
cost and schedule for obtaining the necessary permits are included in the project 
management plan. 

8.7.2 Compliance with Applicable Water Quality Standards and Permitting 
Requirements 

The BCWPA selected plan complies with water quality standards applicable to 
the project and adjacent waters.  The selected plan’s features are located in and 
adjacent to waters designated as Class III by the State of Florida.  In accordance 
with F.A.C. Rule 62-302 (“Surface Water Quality Standards”), the use 
classification of Class III waters is “Recreation, Propagation, and Maintenance of 
a Healthy, Well-Balanced Population of Fish and Wildlife.”  In addition to the 
minimum and general criteria for surface waters found in Section 62-302.500(1), 
there are numerous water quality criteria for specific parameters for Class III 
waters listed in Section 62-302.530, F.A.C.  Although the selected plan for the 
BCWPA Project is not expected to affect most of the parameters listed in this 
rule, certain parameters (e.g., turbidity, certain metals, dissolved oxygen, 
nutrients) listed in the criteria may be affected by construction and operations 
activities.    

In general, any short-term impacts to water quality associated with construction 
of the selected plan will be ameliorated by construction sequencing, best 
management practices for erosion and sedimentation control, and monitoring 
during construction.  Longer-term impacts to water quality associated with the 
operation of project features will be addressed through operational monitoring 
and adaptive management actions, if potentially adverse affects are observed or 
predicted.   

The selected plan is expected to significantly improve water quality in the study 
area, especially WCA 3A, by diverting nutrient-laden discharges from the 
existing S-9 Pump Station to the C-11 Impoundment.   

With the BCWPA Project, the C-11 Impoundment and canal will be operated to 
divert untreated runoff from the Western C-11 Basin (presently discharged into 
WCA 3A) into the C-11 Impoundment. Once the C-11 Impoundment reaches 
capacity, stormwater will be directed to the C-9 Impoundment.  If both the C-11 
and C-9 impoundments reach capacity water would be sent to tide.    The 
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impoundment simulation (Eutromod) for the SAP yielded a small net 
phosphorus concentration reduction.  The lack of net phosphorus concentration 
reduction projected is due to the fact that the reservoir could not achieve 
additional TP reduction given the very low initial concentration of approximately 
16 ppb.  However, the corresponding phosphorus load decrease is projected to be 
approximately eight percent.    When the proportion of flow is considered, a 
greater amount of TP mass is accreted in the impoundment than is discharged 
from the impoundment.  The net result of basin flow re-routing is a 93 percent 
TP reduction (Inflow=210,077 kg/yr; Effluent=15,000 kg/yr) in waters that flow 
through S-9 during times of peak flow diversion.  Flow routing through the 
impoundment is expected to result in DO concentration (2.78 mg/L) increase in 
the effluent that is approximately 31 percent more than that of inflow waters 
(2.12 mg/L).  The projected hydraulic residence time for the impoundment in the 
selected plan is 7.3 days, which was the least number for all alternatives.  The 
parameter function comparison (see Appendix C) indicates that the 
impoundment will exhibit a high capacity to improve water quality for all 
parameters considered.  These parameters are nutrients, heavy metals, 
suspended solids, pathogenic organisms, and pesticides. 
 

 

The C-11 Impoundment component has been designed to provide groundwater 
recharge within the basin, and seepage control of WCA 3 and buffer areas 
located west of the impoundment.  Modifications to the C-111 to serve a water quality 
purpose will require appropriate documentation and authorization.  The component 
simulation (Eutromod) for the SAP yielded a phosphorus concentration reduction 
of approximately 13 percent.  The impoundment is less efficient due to the 
projected dry storage conditions.  Furthermore, phosphorus load reduction is 
expected to be approximately 49 percent.  Flow routing through the 
impoundment in the selected plan is expected to result in a minimal DO 
concentration reduction (10 percent), which is equivalent to all other 
alternatives (Inflow=3.26 mg/L; Effluent=2.93 mg/L).  The assumed hydraulic 
residence time for the impoundment is a minimum of 76 days, which is adequate 
for the design treatment level.  The parameter function comparison (see 
Appendix C) indicates that the impoundment will exhibit a relative high 
capacity to improve water quality in terms of nutrients, heavy metals, 
suspended solids, pathogenic organisms, and pesticides. 

The diversion and storage of canal water in the impoundments and the 
sequestration and settling of pollutants associated with storage should also 
improve water quality in canals conveying source water to the impoundments.  
To the extent that releasing water out of the impoundments may result in the 
mobilization of water-borne pollutants or pollutants bound in impoundment 
sediments, operational protocols are included in the operations plan (see Annex 
D) to prevent the release of water not meeting Class III criteria to adjacent 
surface waters.  Water quality in the WCA 3A/3B SMA is expected to meet Class 
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III criteria, primarily as a result of the water quality improvement functions 
attributable to wetlands; however, the WCA 3A/3B SMA is not designed, nor will 
it be operated, specifically for the improvement of water quality.  Upon 
completion of construction and initiation of operations, water quality and 
hydrology will be monitored to determine whether project design and operational 
objectives are being achieved.   
 

 

 

8.7.3 Technical Reviews 

Technical reviews completed by the BCWPA PDT are included in the PIR as 
noted below. See Appendix H – Policy Updates, for information about how new 
policies were addressed in the BCWPA Project PIR. 

8.7.3.1 Jacksonville District Technical Review 

An internal SAJ Internal Technical Review (ITR) team, independent of the PDT, 
reviewed the subject study at the FSM stage in September 2004. The comments 
were incorporated into the project process and documentation.  Following the 
FSM, an external Peer Review action plan was developed and a dedicated team 
established external to SAJ, comprised of members of other SAD districts, under 
the leadership of Wilmington District (SAW).  The external ATR Team reviewed 
the AFB package in August and September, 2006.  The same team then 
reviewed the draft report in March, 2007. A third external ATR was conducted 
for the Final PIR/EIS.  This ATR of the Final PIR/EIS was a follow-on review to 
the previous review of the DPIR. The primary purpose of this review was to 
verify that previous Project Delivery Team (PDT) commitments to incorporate 
ATR comments were carried forward into the final report, and to review new 
technical information. The Cost Engineering Directorate of Expertise (DX) was 
charged with overseeing the ATR of cost engineering.  ATR certification of the 
Final PIR/EIS was received on 30 July 2007.  

An Independent Technical Review (ITR) for the BCWPA Project Implementation 
Report (PIR) was certified on 11 August 2005.  The Independent Technical 
Review policy (EC 1105-2-408, 31 May 2005) stated that the independent 
technical reviewers shall not have participated in development of the report, 
appendix or other document to be reviewed.  “Peer Review of Decision 
Documents”, Peer Review Process Memorandum dated 30 March 2007; 
“Supplemental Information for the “Peer Review Process” Memo, dated March 
2007 were also consulted.  Written responses to the 136 ITR comments were 
prepared, reviewed and certified. They consisted of project related comments on 
grammatical, technical and graphic aspects of the PIR as well as CERP, USACE 
and SFWMD policy. 
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8.7.3.2 Public Review of Draft Project Implementation Report / EIS 

The Notice of Availability of the Draft PIR/EIS was published in the Federal 
Register on 17 March 2006.  The public review period was 45 days, from 17 
March 2006 until 01 May 2006.  Comments received included those from the 
Miami-Dade County, Everglades Foundation and the U.S. Environmental 
Protection Agency (USEPA).  A Final Coordination Act Report was received from 
the U.S. Fish and Wildlife Service (USFWS) on 9 May 2006. 

8.7.3.3 Feasibility Review Conference 

A Feasibility Review Conference was held via VTC on 8 August 2006.  96 
comments were addressed that included USACE, SFWMD and CERP policy, 
authorization, planning, environmental, benefits, mitigation, recreation, costs 
and operations of the proposed BCWPA Project.  The comments provided 
guidance to ensure the PIR was updated to adequately address and explain the 
points noted by the South Atlantic Division (SAD) and Headquarters (CECW-
SAD) comments. 

8.7.3.4 State and Agency Review  

    Scoping for a prior study (Water Preserve Areas Feasibility Study) was 
conducted on 23 June 2000 and noticing of the draft feasibility study occurred in 
July 2000.  Information related to the project area was incorporated into the 
planning for the BCWPA PIR.  As required by NEPA, a scoping letter dated 28 
Sept 2004 was mailed to Federal, state and local agencies.  Native America 
Tribes private organizations and interested parties were notified to solicit their 
views, comments and information about the study PIR.  During the public 
participation process no evidence of high or adverse and disproportionate 
impacts were found (see PIR Section 9). 

8.7.3.5 Civil Works Review Board Conference 

A Civil Works Review Board (CWRB) was held on 12 April, 2007.  Key 
participants included: Division Commanding General (DCG), Director, Civil 
Works (DCW), USACE Civil Works-Planning (CECW-P), Assistant Secretary of 
the Army for Civil Works (ASA(CW)), Office of Water Policy Review (OWPR), 
USACE South Atlantic Division (SAD), USACE Jacksonville District (SAJ), 
Department of the Interior (DOI) and the SFWMD.  The CWRB approved the 
release of the report for State and Agency review subject to report revisions 
including revision.  The CWRB agreed unanimously to recommend the release of 
the FPIR – FEIS for State and Agency review, as recommended by OWPR, after 
all comments were addressed. Ten key issues raised by the CWRB and the 
responses are in Appendix H, H.2.12. 
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In an 8 June 2007 Memorandum for the Chief, SAD Regional Integration Team, 
the Chief, Office of Water Project Review, forwarded the documentation of policy 
compliance review findings for the BCWPA April 2007 Final PIR/EIS.  It was 
stated that all of the policy concerns have been adequately addressed for this 
phase of the project formulation and development.  The memo further stated 
that all unresolved issues still outstanding at the time of the CWRB were 
resolved before the PIR/EIS was released for final public and State and Agency 
Review.  The Office of Water Project Review considered the BCWPA Final PIR – 
Final EIS document complete. 

8.7.3.6  Agency Technical Review 

Agency Technical Review (ATR) of the BCWPA Project PIR was conducted per 
the 27 January 2010 In-Progress Review (IPR) with the Office of Water Policy 
Review (OWPR) beginning December 2010 and concluding March 2011.  The 
Sacramento District performed the ATR and produced 54 comments that 
covered: civil engineering; cost engineering; economics; environmental; 
hydrology; plan formulation and real estate.  The BCWPA Project PIR ATR 
addressed the concerns in DrChecks and updated sections of the BCWPA Project 
PIR per the ATR comments before certification was completed. Agency Technical 
Review of the BCWPA Project Costs was conducted per the 27 January 2010 IPR 
with OWPR from late December 2010 and was certified on 17 March 2011.  The 
BCWPA Final PIR/EIS has been updated with certified real estate and 
engineering costs. 

8.7.3.7 National Academy of Science Review  

External scientific peer review through the National Research Council (NRC) of 
the National Academy of Sciences report: Progress Toward Restoring the 
Everglades: The Third Biennial Review - 2010 has been conducted at the 
programmatic level and will continue throughout the planning and 
implementation of the CERP program.  The recommendations of the NRC were 
to initiate partial construction on CERP projects to ascertain early benefits.  The 
SFWMD under the former Acceler-8 program has begun construction on some of 
the features in the Recommended Plan and monitoring of those features.  The 
BCWPA PIR includes an Adaptive Management Plan (Annex E-Part IV) which 
describes potential operational adjustments to ensure meeting restoration goals.   
 

 

The recommendations of the NRC through external programmatic level reviews 
emphasize an Incremental Adaptive Restoration approach of CERP.  The 
BCWPA addressed NAS's recommendations are summarized in the Executive 
Summary, Section 7.5 and detailed in Annex E-Part IV and Annex F. 
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The National Research Council of the National Academy of Sciences report: 
Progress Toward Restoring the Everglades: The Third Biennial Review 
– 2010, was reviewed to ensure programmatic CERP recommendations were 
addressed.  Biennial evaluations are expected to continue for the duration of the 
CERP.  The NRC recognizes that Everglades’ restoration is a complex 
undertaking with many scientific uncertainties, which can slow the rate of 
progress.  The NRC stated that if the construction of a restoration project is 
delayed until all scientific uncertainties are eliminated, there will be many 
negative consequences including:  continued decline of the Everglades 
ecosystem, lagging public support, and increased project costs.   
 

 

 

 

The NRC identified an approach referred to as Incremental Adaptive 
Restoration where an incremental approach using steps that are large enough to 
provide some restoration benefits now, while addressing critical scientific 
uncertainties and taking actions to promote learning that can guide the 
remainder of the project design.  The construction of projects with a phased 
approach will enable assessments of benefits and impacts to the environment as 
each phase is constructed.  Remaining phases will then be adapted to optimize 
performance based on actual findings from the earlier phases.  Consistent with 
the NRC recommendation, the Broward County Water Preserve Areas project 
would be constructed in a phased approach and could benefit from an adaptive 
management perspective for each component.   

The NRC’s Third Biennial Review CONCLUSIONS AND 
RECOMMENDATIONS states: “During the past two years the restoration 
program has made tangible progress, and four CERP project are now under 
construction.  Continued federal commitment is especially important at this 
time.”  The Everglades restoration program has completed the arduous federal 
planning and authorization processes for three projects and is now moving 
forward with construction of the Picayune Strand project with federal funding,  
Additionally, despite budget challenges, the state of Florida continues to 
expedite the construction of C-111 Spreader Canal, Biscayne Bay Coastal 
Wetlands.  After years of delay, it is critically important to maintain this 
momentum to minimize further degradation of the system during CERP 
implementation.” 

The Third Biennial Report also states that: “Given the slower than anticipated 
pace of implementation and unreliable funding schedule, projects should be 
scheduled with the aim of achieving substantial restoration benefits as soon as 
possible”.  The SFWMD’s Acceler-8 program has nearly completed construction 
of some of the features in the Recommended Plan and monitoring is underway.  
Project Scheduling and implementation of BCWPA Project components is 
discussed in Section 8.1 
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8.8 ENVIRONMENTAL COMMITMENTS 
 

 

 

 

 

 

 

The USACE, the SFWMD, and contractors commit to avoiding, minimizing, or 
mitigating for adverse effects during construction activities by taking the 
following actions: 

1. Employ best management practices (BMPs) with regard to erosion and 
turbidity control.  Prior to construction, the construction team should 
examine all areas of proposed erosion/turbidity control in the field, and 
make adjustments to the plan specified in the plan control device as 
warranted by actual field conditions at the time of construction. 

2. The contract specifications will prohibit the contractor from dumping oil, 
fuel, or hazardous wastes in the work area and will require that the 
contractor adopt safe and sanitary measures for the disposal of solid 
wastes.  The contractor will be required to prepare a spill prevention plan.  
The contract specifications will require the contractor to decontaminate 
equipment and tools used at previous work sites to ensure other invasive 
species are not introduced to the area.  The contractor will also be 
required to decontaminate equipment when leaving the worksite.  

3. Demolition debris would be transported to a landfill or otherwise disposed 
of in accordance with Federal, state, and local requirements.  Concrete or 
paving materials would be disposed of in accordance with Federal, state, 
and local requirements. 

4. Inform contractor personnel of the potential presence of threatened and 
endangered species in the project area, the need for precautionary 
measures and the Endangered Species Act prohibition on taking listed 
species. 

5. The following special measures will be incorporated during project 
construction to minimize effects to any listed species that may be present:  
a) Standard protection measures for the Eastern Indigo Snake; b) 
Standard protection measures for the Florida Manatee; c) National Bald 
Eagle Management Guidelines; d) Gopher tortoise surveys and relocations; 
e) A burrowing owl survey; and f) Habitat Guidelines for the Wood Stork 
in the Southeast Region will be followed.  If new electrical lines are 
constructed near open water to service new pumps, the publication 
Suggested Practices for Avian Protection on Powerlines:  The State of the 
Art in 2006 shall be consulted for recommended measures to protect bald 
eagles from electrocution. 
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a. Both the FWC and USFWS have been consulted for recommendations
on avoidance of impacts to Federally listed and state listed species.
Both the FWC and USFWS will be consulted in the event that colonial
or solitary wading bird nests are observed within the construction
footprint.  In addition, Florida burrowing owls are known to inhabit
ruderal areas, such as canal banks and road berms, in the vicinity of
the project.  If owls are observed within the BCWPA construction
footprint, the FWC will be consulted for management measures and
the contractor may be required to obtain a permit.  More information
on FWC permit requirements and applications can be found on the web
at: http://wld.fwc.state.fl.us/permits/permits.html.

6. The USACE and the SFWMD agree to maintain an open and cooperative
informal consultation process with the USFWS and FWC throughout the
design, construction, and operation of this restoration project.

7. To protect cultural resources, conditions stipulated by the SHPO will be
followed.  Language will be included in construction contract
specifications outlining the steps to be taken in the event that
undiscovered historical properties or unmarked human burials are
encountered.  An informational training session, developed by a
professional archaeologist, will be conducted for the contractor’s personnel
to explain what kinds of archaeological/cultural materials might be
encountered during construction of the impoundment, and the steps to be
taken in the event these materials are encountered.  A professional
archaeologist will conduct periodic monitoring of the project area during
ground disturbing activities to determine if activities are impacting
unanticipated cultural resources.

8. As required under WRDA 2000, the PIR identifies water to be reserved for
ecosystem restoration.  This is addressed in Annex C of this report.

9. As likewise required under WRDA 2000, the SAP has been evaluated in
the light of its potential effects on existing legal sources of water and the
level of service for flood protection.  This is addressed in Annex C of this
report.

10. Compliance with the State of Florida’s requirements for approval of CERP
Projects is also addressed in Annex C.

http://wld.fwc.state.fl.us/permits/permits.html�
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8.8.1 Views of the South Florida Water Management (SFWMD) 
 

  

The SFWMD shall provide a letter of support for the BCWPA Project, which is 
included below after approval is granted during the April 2012, South Florida 
Water Management District Governing Board Meeting. 







Section 8                                                                                                                Plan Implementation 

Revised Final BCWPA PIR and EIS  April 2007 (Revised May 2012) 
8-44 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
This page intentionally left blank 



Revised Final BCWPA PIR and EIS                              April 2007 (Revised May 2012) 

SECTION 9 
 

SUMMARY OF COORDINATION, PUBLIC VIEWS AND 
COMMENTS 



Section 9 Summary of Coordination, Public Views and Comments 
 

Revised Final BCWPA PIR and EIS                              April 2007 (Revised May 2012) 

This page intentionally left blank 



Section 9 Summary of Coordination, Public Views and Comments 

Revised Final BCWPA PIR and EIS                 April 2007 (Revised May 2012) 
9-i 

TABLE OF CONTENTS 
9.0 SUMMARY OF COORDINATION, PUBLIC VIEWS AND COMMENTS ............. 9-1 

9.1 Public Outreach and Public Involvement ......................................................... 9-1 
9.1.1 Public Involvement Program ...................................................................... 9-1 
9.1.2 Scoping for the Broward County Water Preserve Area Project ................... 9-1 

9.2 Other Required Coordination .......................................................................... 9-1 
9.2.1 U.S. Fish and Wildlife Service ................................................................... 9-1 
9.2.2 National Marine Fisheries Service .............................................................. 9-2 
9.2.3 Florida Fish and Wildlife Conservation Commission .................................. 9-2 
9.2.4 Florida State Historic Preservation Officer ................................................. 9-2 
9.2.5 Comprehensive Everglades Restoration Plan Partnerships and 

Cooperating Agencies ............................................................................... 9-3 
9.2.6 Coordination with Existing Utilities and Public Infrastructure 

[F.S. 373.1501(5)(e)] ................................................................................ 9-3 
9.2.6.1 Summary of Coordination Efforts With Existing Utilities and Public 

Infrastructure ...................................................................................... 9-4 
9.3 Environmental Justice ..................................................................................... 9-5 
9.4 Review of the Draft Broward County Water Preserve Areas Project 

Implementation Report/Environmental Impact Statement ................................ 9-5 
9.4.1 List of Agencies, Organizations and Persons to Whom Copies of the 

Project Implementation Report/Environmental Impact Statement are 
Sent .......................................................................................................... 9-6 

9.4.2 Comments Received and Responses ........................................................... 9-8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Section 9 Summary of Coordination, Public Views and Comments 

Revised Final BCWPA PIR and EIS                 April 2007 (Revised May 2012) 
9-ii 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
This page intentionally left blank 



Section 9                                                                          Summary of Coordination, Public Views and Comments 

Revised Final BCWPA PIR and EIS                              April 2007 (Revised May 2012) 
9-1 

9.0 SUMMARY OF COORDINATION, PUBLIC VIEWS AND 
COMMENTS 

 
9.1 PUBLIC OUTREACH AND PUBLIC INVOLVEMENT 
 
Public outreach efforts for the Water Preserve Areas (WPA), including the 
Broward County Water Preserve Areas (BCWPA) Project, began early in the 
reconnaissance phase of the Central and Southern Florida (C&SF) Project 
Comprehensive Review Study (Restudy).  Due to the intense public, political, 
and media interest in restoration of the south Florida ecosystem, public 
participation has been a critical component of the development of this Project 
Implementation Report (PIR).  
 
9.1.1 Public Involvement Program 
 
Public involvement is a process by which interested and affected individuals, 
organizations, agencies, and governmental entities are consulted and participate 
in the decision-making process.  Public involvement in the BCWPA Project has 
two main functions: to inform the public about what the project team is planning 
and to generate input on key issues and concerns critical to resolving the 
challenges involved in the planning effort.   
 
9.1.2 Scoping for the Broward County Water Preser ve Area Project  
 
A Notice of Intent (NOI) to produce an integrated Draft BCWPA PIR/EIS was 
published in the Federal Register on July 30, 2004.  A scoping letter asking for 
agency and public comment on the proposed Draft BCWPA PIR was sent out on 
September 18, 2004.   
 
9.2 OTHER REQUIRED COORDINATION  
 
In addition to the scoping required by the National Environmental Policy Act 
(NEPA), coordination required by other Federal laws and regulations has been 
conducted with the following agencies. 
 
9.2.1 U.S. Fish and Wildlife Service  
 
Three Planning Aid Letters, dated September 30, 2003, March 31, 2004, and 
July 26, 2004, were received from the U.S. Fish and Wildlife Service (USFWS) as 
part of the process for developing alternative plans.  A draft Fish and Wildlife 
Coordination Act (FWCA) report was issued on July 1, 2005 and a final FWCA 
report was issued on May 9, 2006.  A supplemental letter of transmittal for the 
final FWCA report was issued on December 4, 2006, which addressed the 
refinements in the project design.  These letters and reports can be reviewed in 
Annex A.  This information has been incorporated by the project team into the 
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BCWPA PIR plan formulation process.  The USFWS is a member of the project 
delivery team. 
 

 

 

 

 

 

 

Additionally, the BCWPA Project has been determined to be compliant with 
Section 7 of the Endangered Species Act.  The USACE determined the BCWPA 
Project may affect, but is not likely to adversely affect the eastern indigo snake, 
wood stork, Everglade snail kite, bald eagle, West Indian manatee or the Florida 
panther.  The Draft PIR/EIS served as the endangered species Biological 
Assessment.  The USFWS concurred with the USACE’s effect determination in 
letters dated April 7, 2006, and May 9, 2006.  These letters are included in 
Annex A. 

9.2.2 National Marine Fisheries Service 

Public Law 104-208 reflects the Secretary of Commerce and Fishery 
Management Council authority and responsibilities for the protection of 
Essential Fish Habitat (EFH).  Federal agencies that fund, permit, or carry out 
activities that may adversely impact EFH are required to consult with the 
National Marine Fisheries Service (NMFS) regarding potential effects of their 
actions on EFH and Federally managed fisheries.  The USACE has determined 
the BCWPA Project would not adversely impact EFH or Federally managed 
species and is therefore satisfied that the consultation procedures to implement 
the EFH provision of the Magnuson-Stevens Act have been met. 

9.2.3 Flor ida Fish and Wildlife Conservation Commission 

Two Planning Aid Letters, dated July 14, 2004 and January 20, 2005, have been 
received from the Florida Fish and Wildlife Conservation Commission (FWC) 
and are included in Annex A.  This information has been used by the project 
team in the BCWPA PIR plan formulation process.  The FWC is a member of the 
project team. 

9.2.4 Flor ida State Historic Preservation Officer  

In accordance with Section 106 of the National Historic Preservation Act and its 
implementing procedures (36 CFR Part 800) the BCWPA has been surveyed for 
historic properties that may be eligible for listing on the National Register of 
Historic Places (NRHP).  Three sites (8BD2130, 8BD2131, and 8BD2146) 
determined NRHP eligible have been identified in the C-11 Impoundment and 
one NRHP eligible site (8BD59) was identified in the WCA 3A/3B SMA.  The C-
11 Impoundment has been redesigned to avoid sites 8BD2130 and 8BD2146, in 
consultation with the Florida State Historic Preservation Officer (SHPO). The 
USACE has determined that the project will not affect site 8BD59, located in the 
WCA 3A/3B SMA.  Through consultation with the SHPO, the Miccosukee Tribe 
of Indians, and Seminole Tribe of Florida the USACE has determined that 
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inundation would adversely affect site 8BD2131.  Measures to avoid or mitigate 
this adverse affect are being developed as part of the detailed design.  If adverse 
affects cannot be avoided in the final design then measures to mitigate the 
affects to 8BD2131 will be developed.  These measures will be implemented by a 
Memorandum of Agreement between the USACE, the Florida SHPO, and the 
South Florida Water Management District. 
 

 

 

 

 

 

 

In accordance with the Archeological and Historic Preservation Act of 1974 
(Public Law 93-291) and ER 1105-2-100 C-4 funding for data recovery cost less 
than 1% of the total project cost are 100% Federal, cultural resource mitigation 
costs other than "data recovery" are cost shared as a project cost.  The cultural 
resource mitigation will have both data recovery cost (less than 1% of the total 
project cost) and non-data recovery mitigation.   

9.2.5 Comprehensive Everglades Restoration Plan Partnerships and 
Cooperating Agencies 

For the purposes of the BCWPA Project and the preparation of this PIR, the lead 
agency is the USACE Jacksonville District, and the SFWMD is the non-Federal 
cost-sharing partner.  As part of the CERP partnership, the SFWMD has several 
roles as defined in the following Florida Statutes: 

• Florida Statute 373.470 (3)(c) requires the completion of a PIR prior to the 
SFWMD entering into a Project Cooperation Agreement (PCA) (now called 
a Project Partnership Agreement – PPA) with the USACE; 

• Florida Statute 373.026 (8)(b) requires the SFWMD to submit a PIR to the 
Florida Department of Environmental Protection (FDEP) for approval 
prior to the allocation of funds for the construction of CERP projects; and 

• Florida Statute 373.1501(5) requires the SFWMD to analyze and evaluate 
water supply, water quality, flood protection, threatened and endangered 
species, and other natural system and habitat needs and to determine 
that components of the Plan are feasible, efficient, cost-effective, and 
consistent with the purposes of the CERP. 

Other participating agencies include the USFWS, the U.S. Environmental 
Protection Agency, the National Park Service, the FWC, the U.S. Geological 
Survey, the Natural Resources Conservation Service, and the FDEP.   

9.2.6 Coordination with Existing Utilities and Public Infrastructure 
[F.S. 373.1501(5)(e)] 

Florida Statute Section 373.1501(5)(e) requires the SFWMD to “ensure that 
implementation of project components is coordinated with existing utilities and 
public infrastructure and that impacts to and relocation of existing utility and 
public infrastructure are minimized.” 
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9.2.6.1 Summary of Coordination Efforts With Existing Utilities and Public 

Infrastructure 
 

 

 

 

Coordination on the BCWPA Project has been carried out since the mid-1990s as 
part of the SFWMD’s outreach efforts on the initial Restudy project, the East 
Coast Buffer/Water Preserve Areas project, and the development of the Lower 
East Coast Water Supply Plan.  This has included interacting with the 
appropriate entities within Broward County government; the cities of Weston, 
Southwest Ranches, Pembroke Pines, and Miramar; the applicable local 
Drainage Districts and local utilities; the Florida Department of Transportation 
(FDOT) District 4 office; Florida Power and Light (FPL), Bell South/AT&T and 
other phone, fiber optic, and communications companies; the South Florida 
Regional Planning Council; and other interested parties.  Through these 
activities, the SFWMD has sought to keep these entities appraised of the status 
of the project and to identify areas where additional coordination will be 
required during the detailed design process and/or the construction and 
operation of the project in order to minimize impacts on existing public utilities 
and infrastructure.  

In addition to the above efforts, the SFWMD has been involved in a number of 
meetings and other coordination efforts with Broward County, the City of 
Weston, and the FDOT District 4 office regarding proposed road projects in the 
vicinity of the BCWPA Project.  Specifically, SFWMD staff worked with staff 
from the City of Weston and the Broward County Planning Council to amend the 
Broward County Roadways Plan to remove S.W. 26th and S.W. 36th Streets 
(within the C-11 Impoundment) from the Roadways Plan in the spring of 2005.  
This action was required before the City of Weston could grant a request from 
the SFWMD to vacate the road rights-of-way.  The SFWMD plans to file its 
request with the City of Weston such that the request can be granted by the time 
construction of the C-11 Impoundment is scheduled to begin.   The SFWMD will 
continue to coordinate with the City of Weston regarding this item along with 
the entire proposed project. 

The SFWMD has also been involved in a series of on-going formal meetings and 
informal information exchanges with FDOT District 4 involving the following: 
the shared use of the US Highway 27 borrow canal on the west side of US 27; 
crossings of and other construction activities within the US Highway 27 right-of-
way between the C-11 and C-9 impoundments and the WCA 3A/3B SMA 
projects; and avoidance of impacts to the integrity of US Highway 27 road base 
and other potential operational impacts.  The SFWMD will continue to 
coordinate with the FDOT regarding this item along with the entire proposed 
project. 
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A similar series of on-going meetings have been held with FPL regarding (1) the 
status of the project, (2) determination of potential impacts on and methods of 
avoiding/minimizing impacts on the FPL transmission line corridor and other 
FPL-owned lands within the WCA 3A/3B SMA, and (3) identification, timing, 
and need for removal, relocation, and/or upgrading of existing distribution lines 
within the C-11 and C-9 impoundments and WCA 3A/3B SMA project lands.  
The SFWMD will continue to coordinate with the FPL regarding this item along 
with the entire proposed project. 
 

 

 

 

 

 

On December 15, 2004, the SFWMD executed an agreement with WilTel 
Communications that resulted in the subsequent relocation of its fiber optic lines 
along S.W. 26th Street in the City of Weston to the City of Pembroke Pines at a 
location outside of the C-11 and C-9 impoundments.   

Meetings with the other utilities and local governments have been held, as 
needed, over the years to discuss specific project features and potential impacts 
on the utility or local government facilities/infrastructure.  Follow up meetings 
will continue to provide an update on project schedules, design analysis to date, 
and related topics and to discuss actions needed to resolve any remaining issues.  

9.3 ENVIRONMENTAL JUSTICE 

Executive Order 12898, Federal Actions to Address Environmental Justice in 
Minority Populations and Low-Income Populations, requires the Federal 
government to achieve environmental justice by identifying and addressing 
disproportionately high adverse effects of its activities on minority and low-
income populations.  It requires the analysis of information such as the race, 
national origin, and income level for areas expected to be impacted by 
environmental actions.  It also requires Federal agencies to identify the need to 
ensure the protection of populations relying on subsistence consumption of fish 
and wildlife, through analysis of information on such consumption patterns and 
communication to the public of associated risk.  Refer to Section 6.9 for further 
details on Environmental Justice.  

9.4 REVIEW OF THE BROWARD COUNTY WATER PRESERVE 
AREAS PROJECT IMPLEMENTATION 
REPORT/ENVIRONMENTAL IMPACT STATEMENT 

A Notice of Availability of the 2005 Draft PIR/EIS was published in the Federal 
Register on March 17, 2006 and of the 2007 Final PIR/EIS on May 4, 2007.  The 
2005 Draft PIR/EIS and 2007 Final PIR/EIS were sent to numerous local, State 
and Federal agencies, private interest groups, and interested public for review 
and comment in accordance with the Council on Environmental Quality’s NEPA 
regulations and related USACE guidance.  Public libraries in the project area 
were provided copies to maintain in the reference section of the libraries for 
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public review.  The documents were also posted on www.evergladesplan.org for 
web viewing.  Comments received during the reviews were considered in 
preparing the final study documents.   
 
9.4.1 List of Agencies, Organizations and Persons to Whom Copies of the 

Project Implementation Report/Environmental Impact Statement are 
Sent 

 

 

 

 

The following agencies, groups, and individuals were sent copies of the 2005 
Draft PIR/EIS and 2007 Final PIR/EIS: 

Native American Tribes 
Miccosukee Tribe of Indians of Florida 
Seminole Tribe of Florida 

Federal Agencies 
Advisory Council on Historic Preservation 
Federal Emergency Management Agency 
Council on Environmental Quality 
U.S. Environmental Protection Agency 
U.S. Department of Agriculture 

Forestry Service 
Natural Resources Conservation Service 

U.S. Department of Commerce 
National Oceanic and Atmospheric Administration 

Florida Keys National Marine Sanctuary 
National Marine Fisheries Service 

U.S. Department of Energy 
U.S. Department of Housing and Urban Development 
U.S. Department of the Interior 

Bureau of Indian Affairs 
U.S. Fish and Wildlife Service 
U.S. Geological Survey 
National Park Service 
Office of Environmental Policy and Compliance 

U.S. Department of Justice 
U.S. Coast Guard 
U.S. Department of Transportation 

Federal Highway Administration 
U.S. Public Health Service 

State Agencies 
Office of the Governor 
Florida Department of Agriculture and Consumer Services 
Florida Department of Community Affairs 

http://www.evergladesplan.org/�
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Florida Department of Environmental Protection 
Florida State Clearinghouse 
Florida Fish and Wildlife Conservation Commission 
Florida Department of Transportation 
Florida Division of Historical Resources - SHPO 
South Florida Water Management District 
 
Regional Governments 
Central Florida Regional Planning Council 
South Florida Regional Planning Council 
Treasure Coast Regional Planning Council 
 
County Governments 
Broward County 
Miami-Dade County 
Palm Beach County 
 
Municipalities  
Palm Beach, Florida 
Medley, Florida 
Lighthouse Point, Florida 
Weston, Florida 
Lauderhill, Florida 
Ft. Lauderdale, Florida 
Pembroke Pines, Florida 
Davie, Florida 
Hollywood, Florida 
Southwest Ranches, Florida  
Delray Beach, Florida 
 
Groups 
Audubon Society of the Everglades 
Biodiversity Legal Foundation 
Miami-Dade County Farm Bureau 
Dairy Farmers, Inc. 
Defenders of Wildlife 
Environmental Coalition of Broward County 
Environmental Defense Fund 
Everglades Coordinating Council 
Everglades Foundation 
Florida Audubon Society 
Florida Biodiversity Project 
Florida Defenders of the Environment 
Florida League of Anglers, Inc. 
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Florida Power and Light Company 
Florida Sportsman Conservation Association 
Florida Wetlands 
Florida Wildlife Federation 
Friends of Florida 
Friends of the Everglades 
Izaak Walton League of America, Inc. 
Lake Worth Drainage District 
League of Women Voters 
National Audubon Society 
National Parks and Conservation Association 
National Park Trust 
National Resources Defense Council 
National Sierra Club 
National Wildlife Federation 
Save the Manatee Club 
Sierra Club, Florida Chapter 
South Florida Agricultural Council 
The Environmental Coalition 
The Nature Conservancy 
The Wilderness Society 
Tropical Audubon Society 
Trust for Public Lands 
World Wildlife Fund 
 
Individuals 
A list of individuals who received the 2005 Draft PIR/EIS and 2007 Final 
PIR/EIS is on file in the Jacksonville District of the USACE at the address 
shown on the cover page of this document. 
 

 

 
 

9.4.2 Comments Received and Responses 

Several comments were received in response to the 2005 Draft PIR/EIS and 2007 
Final PIR/EIS.  Matrices of the comments and responses, as well as copies of the 
correspondence, are provided in Annex B.  Changes to the document resulting 
from comments received during on the 2005 Draft PIR/EIS and the 2007 Final 
PIR/EIS review periods have been incorporated as described in the matrices 
provided in Annex B.   
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10.0 DISTRICT ENGINEER’S RECOMMENDATION 
  

 

 

 

The Broward County Water Preserve Areas (BCWPA) Project will provide a seepage 
management buffer in combination with above-ground storage impoundments (including 
pump stations and water control structures) and associated conveyance.  The Project is a 
cost-effective solution to achieving system-wide benefits in the south Florida ecosystem.  
The seepage management buffer will reduce seepage losses from Water Conservation Areas 
(WCA) 3A and 3B and provide short hydroperiod wetlands habitat.  The above-ground 
storage impoundments will eliminate the need to discharge water from the C-11 Basin 
(through the S-9 Pump Station) into WCA 3A by storing it in the C-9 and C-11 
impoundments.  In addition, the plan achieves the benefits of the Project as previously 
developed for the Comprehensive Everglades Restoration Plan (CERP).   

This Project is integral for achieving the system-wide ecosystem restoration and other water-
related goals and objectives.  Fish and wildlife habitat benefits of the Project include 
reestablishment of natural hydropatterns within existing natural areas, and improvement of 
water quality in the Everglades.  The Project will produce an aggregated total of 166,211 
average annual habitat units for all Everglades ecosystem attributes including the ridge and 
slough landscape, tree islands, and the Everglades snail kite (a Federally-listed endangered 
species that inhabits the Everglades ecosystem).  Further, this Project is a critical building 
block upon which implementation of other CERP projects will be able to fully achieve 
ecosystem restoration objectives in Everglades National Park and Biscayne National Park.   

The Broward County Water Preserve Areas Project includes the Water Conservation Areas 
3A/3B Levee Seepage Management Project, the C-11 Impoundment Project and the C-9 
Impoundment Project, which were initially authorized CERP components pursuant to Section 
601(b)(2)(C) of WRDA 2000, Public Law 106-541.  The benefits of these components are 
regional, systematic, interdependent and have been analyzed as such.  Because these 
components are mutually dependent and similarly the benefits are interdependent, I am 
recommending they be authorized as a single project known as the Broward County Water 
Preserve Areas  Project.  

I find that the Broward County Water Preserve Areas Project, located in western Broward 
County, is an integral part of CERP.  The Broward County Water Preserve Areas 
Recommended Plan (Alternative A4) features two impoundments with a maximum normal 
pool storage depth of 4.3 feet: (1) C-11 Impoundment with an effective interior storage of 
1,068 acres of above-ground surface area storage with two compartments totaling 488 acres 
of wetland marsh (2) C-9 Impoundment at 1,641 acres of above-ground surface area storage. 
The acquisition of mitigation bank credits from an established mitigation bank, in addition to 
the lift expected from BCWPA Project features to demonstrate compliance with 404(b)(1) 
guidelines, would replace established Department of the Army mitigation areas within the 
impoundment (with the option of  constructing a mitigation area totaling 339 acres should 
mitigation bank credits not be available at time of construction).  Both impoundments include 
individual inflow pump stations, discharge structures, emergency overflow spillways, and 
seepage control canals with associated structures.  The impoundments may provide 
opportunities to increase flood damage reduction capabilities through operational changes to 
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the C&SF Project and local drainage systems.  However, these opportunities are considered 
incidental and are not claimed as benefits.  Additionally, the impoundments may provide 
limited water quality improvements in the C-11 and C-9 canals.  The Broward County Water 
Preserve Areas Recommended Plan also features an approximately 4,353-acre wetland area 
within the WCA 3A/3B SMA, which provides capability to manage seepage from WCA 3A 
and 3B and functions as a natural habitat buffer between the larger WCA and urban 
development occurring to the east. 
 

 

 

 

 

Therefore, I recommend that the Broward County Water Preserve Areas Project as described 
in the section of the report entitled “The Selected Plan” be authorized for construction with 
such modifications thereof as in the discretion of the Chief of Engineers, may be advisable.  
The total estimated cost for authorization of the BCWPA Project is $866,707,000 (FY 2012 
price level), including sunk PED costs.  The total first cost for the Broward County Water 
Preserve Areas Project includes recreation features totaling $6,446,000. The estimated total 
annual cost of operation, maintenance, repair, replacement and rehabilitation (OMRR&R) of 
the ecosystem restoration elements is $3,030,000 with an estimated Federal annual cost of 
$1,515,000 and an estimated non-Federal cost of $1,515,000 and OMRR&R of the recreation 
elements of $412,000 which is 100% non-Federal.  The annual water quality monitoring 
costs are $380,000, and the estimated annual mitigation area monitoring (not to exceed ten 
years) is $100,000. 

I also recommend that the Water Conservation Areas 3A/3B Levee Seepage Management 
Project, the C-11 Impoundment Project, and the C-9 Impoundment Project which were 
authorized under Section 601(b)(2)(C)(iv-vi) of WRDA 2000, at costs of $100,335,000 
($136,520,000 Oct 2010 price levels), $124,837,000 ($156,520,000 Oct 2010 price levels), 
and $89,146,000 ($114,290,000 Oct 2010 price levels) respectively, be de-authorized as 
separate projects and authorized as features in the recommended plan for the Broward 
County Water Preserve Areas Project.   

The above recommendations are made with the provision that the Non-Federal Sponsor and 
the Secretary of the Army shall enter into a binding Project Partnership Agreement (PPA) 
defining the terms and conditions of cooperation for implementing the Broward County 
Water Preserve Area Project, and that the Non-Federal Sponsor agrees to perform the 
following items of local cooperation:  

a) Provide 50 percent of total project costs consistent with the provisions of Section 
601(e) of the WRDA 2000, as amended, including authority to perform design and 
construction of project features consistent with Federal law and regulation.  

b) Provide all lands, easements, and rights-of-way, including suitable borrow and dredged 
or excavated material disposal areas, and perform or assure the performance of all 
relocations that the Government and non-Federal sponsor jointly determine to be 
necessary for the construction and OMRR&R of the Project and valuation will be in 
accordance with the CERP Master Agreement. 
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c) Shall not use the ecosystem restoration features or lands, easements, and rights-of-way 
required for such features as a wetlands bank or mitigation credit for any other Non-
CERP projects. 
 

 

 

 

 

 

 

 

d) Give the Government a right to enter, at reasonable times and in a reasonable manner, 
upon land that the non-Federal sponsor owns or controls for access to the Project for the 
purpose of inspection, and, if necessary, for the purpose of completing, operating, 
maintaining, repairing, replacing, or rehabilitating the Project. 

e) Assume responsibility for operating, maintaining, repairing, replacing, and 
rehabilitating the Project or completed functional portions of the Project, including 
mitigation features, in a manner compatible with the Project’s authorized purposes and in 
accordance with applicable Federal and State laws and specific directions prescribed in 
the OMRR&R manuals and any subsequent amendments thereto.  Notwithstanding 
Section 528(e)(3) of WRDA 1996 (110 stat. 3770), the non-Federal sponsor shall be 
responsible for 50 percent of the cost of OMRR&R activities authorized under this 
section.:  

f) The non-Federal sponsor shall operate, maintain, repair, replace and rehabilitate the 
recreational features of the Project and is responsible for 100 percent of the costs. 

g) Keep the recreation features, and access roads, parking areas, and other associated 
public use facilities, open and available to all on equal terms. 

h) Unless otherwise provided for in the statutory authorization for this Project, comply 
with Section 221 of Public Law 91-611, Flood Control Act of 1970, as amended, and 
Section 103 of the WRDA of 1986, Public Law 99-662, as amended which provides that 
the Secretary of the Army shall not commence the construction of any water resources 
project or separable element thereof, until the non-Federal sponsor has entered into a 
written agreement to furnish its required cooperation for the Project or separable element. 

i) Hold and save the Government free from all damages arising from the construction, 
OMRR&R of the Project, and any project-related betterments, except for damages due to 
the fault or negligence of the Government or the Government’s contractors. 

j) Keep and maintain books, records, documents, and other evidence pertaining to costs 
and expenses incurred pursuant to the Project to the extent and in such detail as will 
properly reflect total project costs  and comply with the provisions of the CERP Master 
Agreement between the Department of Army and the South Florida Water Management 
District for Cooperation in Constructing and Operating, Maintaining, Repairing, 
Replacing, and Rehabilitating Projects Authorized to be Undertaken Pursuant to the 
Comprehensive Everglades Restoration Plan, executed on August 13, 2009, including 
Article XI Maintenance of Records and Audit. 

k) Perform, or cause to be performed, any investigations for hazardous substances that 
are determined necessary to identify the existence and extent of any hazardous substances 
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regulated under the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), 42 USC 9601-9675, that may exist in, on, or under lands, 
easements or rights-of-way necessary for the construction, operation, and maintenance 
(O&M) of the Project; except that the non-Federal sponsor shall not perform such 
investigations on lands, easements, or rights-of-way that the Government determines to 
be subject to the navigation servitude without prior specific written direction by the 
Government. 
 

 

 

 

 

 

l) Assume complete financial responsibility for all necessary cleanup and response costs 
of any CERCLA regulated materials located in, on or under lands, easements, or right-of-
ways necessary for the construction and OMRR&R.  

m) As between the Government and the non-Federal sponsor, the non-Federal sponsor 
shall be considered the operator of the Project for the purposes of CERCLA liability.  To 
the maximum extent practicable, the non-Federal sponsor shall OMRR&R the Project in 
a manner that will not cause liability to arise under CERCLA. 

n) Prevent obstructions of and encroachments on the Project (including prescribing and 
enforcing regulations to prevent such obstruction or encroachments) which might reduce 
ecosystem restoration benefits, hinder O&M, or interfere with the Project’s proper 
function, such as any new developments on Project lands or the addition of facilities 
which would degrade the benefits of the Project. 

o) Comply with the applicable provisions of the Uniform Relocation Assistance and Real 
Property Acquisition Policies Act of 1970, Public Law 91-646, as amended by the title IV 
of the Surface Transportation and Uniform Relocation Assistance Act of 1987 (Public 
Law 100-17), and Uniform Regulations contained in 49 CFR part 24, in acquiring lands, 
easements, and rights-of-way, and performing relocations for construction, O&M of the 
Project, and inform all affected persons of applicable benefits, policies, and procedures in 
connection with said act. 

p) Comply with all applicable Federal and State laws and regulations, including, but not 
limited to, Section 601 of the Civil Rights Act of 1964, Public Law 88-352, and 
Department of Defense Directive 5500.11 issued pursuant thereto, as well as Army 
Regulation 600-7, entitled, “Nondiscrimination on the Basis of Handicap in Programs 
and Activities Assisted or Conducted by the Department of the Army,” and all applicable 
Federal labor standards and requirements including, but not limited to, 40 U.S.C. 3141-
3148 and 40 U.S.C. 3701-3708 (revising, codifying and enacting without substantive 
change the provisions of the Davis-Bacon Act (formerly 40 U.S.C. 276a et seq.), the 
Contract Work Hours and Safety Standards Act (formerly 40 U.S.C. 327 et seq.) and the 
Copeland Anti-Kickback Act (formerly 40 U.S.C. 276c)). 

q) Comply with Section 106 of the National Historic Preservation Act in completion of 
all consultation with the Florida’s State Historic Preservation Officer and, as necessary, 
the Advisory Council on Historic Preservation prior to construction as part of the Pre-
construction Engineering Design phase of the Project. 
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r) Provide 50 percent of that portion of total cultural resource preservation mitigation and 
data recovery costs attributable to the Project that are in excess of one percent of the total 
amount authorized to be appropriated for the Project. 
 

 

 

 

 

 

 

s) Do not use Federal funds to meet the non-Federal sponsor’s share of total project costs 
unless the Federal granting agency verifies in writing that the expenditure of such funds 
is expressly authorized and in accordance with Section 601(e) of WRDA 2000.   

t)     The non-Federal sponsor agrees to participate in and comply with applicable 
Federal floodplain management and flood insurance programs consistent with its 
statutory authority, including:  

1) Not less than once each year the non-Federal sponsor shall inform affected 
interests of the extent of protection afforded by the Project. 

2)  The non-Federal sponsor shall publicize flood plain information in the area 
concerned and shall provide this information to zoning and other regulatory agencies 
for their use in preventing unwise future development in the flood plain and in 
adopting such regulations as may be necessary to prevent unwise future development 
and to ensure compatibility with protection levels provided by the Project. 

3)  The non-Federal sponsor shall comply with Section 402 of WRDA 1986, as 
amended (33 U.S.C. 701b-12), which requires a non-Federal interest to have 
prepared, within one year after the date of signing a project partnership agreement for 
the Project, a floodplain management plan.  The plan shall be designed to reduce the 
impacts of future flood events in the project area, including but not limited to, 
addressing those measures to be undertaken by non-Federal interests to preserve the 
level of flood protection provided by the Project.  As required by Section 402, as 
amended, the non-Federal interest shall implement such plan not later than one year 
after completion of construction of the Project.  The non-Federal sponsor shall 
provide an information copy of the plan to the Government upon its preparation. 

4)  The non-Federal sponsor shall prescribe and enforce regulations to prevent 
obstruction of or encroachment on the Project or on the lands, easements, and rights-
of-way determined by the Government to be required for the construction, operation, 
maintenance, repair, replacement, and rehabilitation of the Project, that could reduce the 
level of protection the Project affords, hinder operation or maintenance of the Project, 
or interfere with the Project’s proper function. 

(u) The non-Federal sponsor shall execute under State law the          reservation or 
allocation of water for the natural system as identified in          the PIR for this authorized 
CERP Project as required by Sections 601(h)(4)(B)(ii) of  WRDA 2000 and the non-
Federal sponsor shall provide information to the Government regarding such execution. 
In compliance with 33 CFR 385, the District Engineer will verify such reservation or 
allocation in writing.  Any change to such reservation or allocation of water shall require 
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an amendment to the PPA after the District Engineer verifies in writing in compliance 
with 33 CFR 385 that the revised reservation or allocation continues to provide for an 
appropriate quantity, timing, and distribution of water dedicated and managed for the 
natural system after considering any changed circumstances or new information since 
completion of the PIR for the authorized CERP Project 

 

 

 

 

Section 601(e)(5)(B) of the WRDA of 2000 authorizes the Secretary of the Army to provide 
credit to the Non-Federal Sponsor for work completed by it during the period of construction 
pursuant to a PPA and a determination by the Secretary that the work is integral to the CERP.  
The non-Federal sponsor has completed some planning, engineering and design, used in the 
PIR/EIS, through the State’s Expedited Projects/Initiatives consistent with this report, in 
advance of Congressional authorization and the signing of a PPA.   

Section 601(e)(5)(B) of WRDA 2000, as amended by Section 6004 of WRDA 2007, 
authorizes credit toward the non-Federal share for non-Federal design and construction work 
completed during the period of design or construction, subject to execution of the design or 
project partnership agreement (PPA) and subject to a determination by the Secretary that the 
work is integral to the Project.  As part of its initiative for early implementation of certain 
CERP projects, the BCWPA Project was included in the “State Expedited Projects and 
Program” to allow the non-Federal sponsor to execute work expeditiously. The work 
completed by the non-Federal sponsor prior to a PPA has focused on engineering and design 
aspects now a part of the PIR. At this time, the non-Federal Sponsor does expect to 
commence construction prior to signing a PPA. 

I believe that it would be in the public interest for this Project to be implemented 
expeditiously due to the early benefits to the surrounding habitat, as well as hydrologic 
benefits to Everglades National Park, other Federal lands and estuaries in other portions of 
the south Florida ecosystem.  Therefore, I recommend that should the non-Federal sponsor 
construct portions of the Broward County Water Preserve Areas Project prior to the 
execution of a PPA for this Project and this work is covered by the executed PPCA, the non-
Federal sponsor be credited for such construction costs at the time the PPA for the Broward 
County Water Preserve Areas Project is executed.  Such credit would be applied toward the 
non-Federal sponsor’s share of the costs associated with the implementation of the CERP as 
authorized by Section 601(e)(5)(C) of WRDA 2000, shall not include cash reimbursements, 
and shall be subject to: a) the authorization of the Broward County Water Preserve Areas 
Project by law; b) a determination by the Secretary of the Army that the work performed 
under the PPCA is integral to the authorized CERP restoration project; c) a certification by 
the District Engineer that the costs are reasonable, allowable, necessary, auditable, and 
allocable; and d) a certification by the District Engineer that the activities have been 
implemented in accordance with USACE design and construction standards and applicable 
Federal and State laws. 

Consistent with the September 14, 2011 Memorandum from Jo-Ellen Darcy, Assistant 
Secretary of the Army (Civil Works), the non-Federal sponsor will be 100% responsible for 
the costs of all actions taken due to the presence of residual agricultural chemicals, at no 
expense to the Federal Government and any future costs associated with the presence of 
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residual agricultural chemicals at the Federal project site are 100% a SFWMD cost and 
responsibility. As stated in the September 14, 2011 memorandum, normal project 
engineering and construction activities will remain part of total project cost provided that 
these are the same activities required to implement the project features absent the presence of 
residual agricultural chemicals. 

The recommendations contained herein reflect the information available at this time and 
current Departmental policies governing formulation of individual projects. They do not 
reflect program and budgeting priorities inherent in the formulation of a national Civil Works 
construction program nor the perspective of higher review levels within the Executive 
Branch. Consequently, the recommendations may be modified before they are transmitted to 
the Congress as proposals for authorization and implementation funding. However, prior to 
transmittal to the Congress, the non-Federal sponsor, the State, interested Federal agencies, 
and other parties will be advised of any modifications and will be afforded an opportunity to 
comment further. 
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11. LIST OF PREPARERS 
 

Member Agency Email Address Phone 
Number 

Luis Alejandro USACE Luis.A.Alejandro@usace.army.mil 904-232-3034 
Yvette Alger FWC yvette.alger@fwc.state.fl.us 772-778-5094 
James Baker USACE James.M.Baker@usace.army.mil   904-232-2698 
Carrie Bond USACE Carrie.L.Bond@usace.army.mil 904-232-1061 
Alan Bruns USACE Alan.C.Bruns@usace.army.mil   904-232-2084 
James Burch USACE James.A.Burch@usace.army.mil  904-232-3877 
Eric Bush USACE Eric.L.Bush@usace.army.mil 904-232-1517 
Sue Byrd EPJV Sue.K.Byrd@usace.army.mil 904-232-1735 
Lisa Cannon SFWMD lcannon@sfwmd.gov 561-682-6233 
Grady Caulk USACE Grady.H.Caulk@usace.army.mil   904-232-1786 
Carlos Cepero USACE Carlos.E.Cepero@usace.army.mil 904-232-1853 
Ruth Clements SFWMD rclement@sfwmd.gov  561-682-6271 
Kirby Clifton USACE Kirby.R.Clifton@usace.army.mil 904-232-1930 
Susan 
Coughanour 

SFWMD scoughan@sfwmd.gov 
 

561-682-6519 

Brad Cox USACE Bradley.R.Cox@usace.army.mil 904-232-1646 
Max Day SFWMD mday@sfwmd.gov 561-682-6247 
Gerald Deloach USACE Gerald.Deloach@usace.army.mil   904-232-1050 
Angie Dunn USACE Angela.E.Dunn@usace.army.mil   904-232-2108 
Mike Dupes USACE Michael.Dupes@usace.army.mil 904-232-1689 
Lisa Eckert USACE Lisa.E.Eckert@usace.army.mil   904-232-1156 
Jon Fury FWC furyj@gfc.state.fl.us 561-625-5127 
Andy Gottlieb SFWMD agottlie@sfwmd.gov   561-682-2428 
Lisa Gued USACE Lisa.R.Gued@usace.army.mil 904-232-1793 
Bruce Hall SFWMD Bhhall@sfwmd.gov   561-682-6541 
Angie Huebner USACE Angie.L.Huebner@usace.army.mil 904-232-1067 
Daniel Hughes USACE Daniel.B.Hughes@usace.army.mil  904-232-3028 
Eric Hughes USEPA Eric.H.Hughes@usace.army.mil   904-232-2464 
Dianne Hughes FDEP Dianne.K.Hughes@dep.state.fl.us 772-260-0410 
Cynthia Irvin USACE Cynthia.K.Irvin@usace.army.mil 904-232-2691 
Simon Jackson USACE Simon.H.Jackson@usace.army.mil   904-232-2408 
Sowande Johnson SFWMD sjohnson@SFWMD.gov  561-682-8800 
Jerry Krenz SFWMD jkrenz@sfwmd.gov 561-682-6746 
Stephanie 
Raulerson 

USACE Stephanie.L.Jenkins@usace.army.mil 904-232-1612 

Aaron Lassiter USACE James.Lassiter@usace.army.mil  904-232-3642 
Jose Lizarribar USACE Jose.Lizarribar@usace.army.mil 904-232-1072 
Jim Mangold USACE Jim.G.Mangold@usace.army.mil 904-232-1216 
Derek Martin USACE Derek.A.Martin@usace.army.mil 904-232-3270 
Jimmy Matthews USACE Jimmy.D.Matthews@usace.army.mil 904-232-2087 
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James Baker USACE Civil Engineer ATR POC, SOW RP, IGE 
Review & Coordination 

Alan Bruns USACE Project Manager 
Project Implementation, 
Scheduling Updates, EBM 
Subteam 

James Burch USACE Real Estate Appraiser RE Appraisal Updates 
Kirby Clifton USACE Cost Engineering Costs 
Gerald Deloach USACE Civil Engineer Engineering Technical Lead, 

Design & PIR Update 
Angie Dunn USACE Biologist / NEPA ROD Update, NEPA 

Coordination, Mitigation  
Mike Dupes USACE Biologist / NEPA 404(B)1 analysis, CZMA, 

Environmental Evaluation 
Bruce Hall SFWMD Real Estate Appraisal RE Appraisal Update 
Susan Coughanour SFWMD Real Estate Appraisal RE Appraisal Update 
Andy Gottlieb SFWMD Lead Recover Scientist Environmental Benefit 

Modeling Subteam 
Simon Jackson & 
Derek Martin 

USACE Cost Engineering  Costs, Risk & Uncertainties 
Updates, Cost Certification 

James ‘Aaron’ Lassiter USACE Physical Scientist Air Quality, Soil Mgmt Plan 
Fred McAuley  USACE Value Engineer Value Engineering Report  
Erica Robbins USACE Outreach Public/Agency Coordination 
Joseph Redican/ 
Cynthia Irvin 

USACE Planning Technical 
Lead/Plan Formulation 

Plan Formulation 

Stephanie Raulerson USACE Engineering Project Operating Manual 

Max Millstein USACE Economist Economic & Recreation 
Updates, EBM Subteam 

Jeffrey Morris USACE Economist PIR Economics 
Miles Meyer USFWS Biologist FCAR, EBM Subteam 
Jeff Needle SFWMD Project Manager Plan Formulation, PM, 

Engineering, Modeling, PIR 
Updates 

Donald Nelson USACE Attorney/Real Estate Real Estate 
Melissa Reynolds USACE Hydraulic Engineer Hydraulic & cost updates 
Mike Rogalski USACE Project Manager  Project Implementation, 

Costs and Scheduling 
Liberta Scotto USFWS Biologist FCAR, EBM Subteam 
Mark Shafer USACE Environmental Engineer HTRW, AgChem 
Paul Stevenson USACE Planning Technical 

Lead/Plan Formulation 
Plan Form/PIR Updates, 
PDT Leadership, EBM Sbtm  

Larry Taylor USACE Operations PIR Operation Updates 
Robert Tucker USACE Engineering Engineering 
Tori White  USACE Regulatory  Mitigation, Wetlands 
Jerry Krenz SFWMD CERP Recreation Mgr Recreation Plan & Costs  
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34, 7-24, 7-30, 7-37, 7-41, 8-5, 8-9, 8-10, 8-11, 8-12, 
8-13, 8-14, 8-16, 8-28, 10-1 

Scoping ................................................. 4-1, 8-22, 9-1 
Screening 

Alternatives ...... 2-60, 5-3, 5-4, 5-7, 5-8, 5-12, 5-16 
Sea level ................................. 2-2, 3-2, 3-3, 6-9, 6-10 
Seepage Management Area…1-3, 1-5, 1-12, 1-14, 2-4, 2-

14, 2-19, 2-23, 2-24, 2-35, 2-37, 2-43, 2-47, 2-50, 2-
60, 2-63, 3-6, 3-10, 3-11, 3-16, 3-17, 4-7, 5-2, 5-3, 5-
4, 5-8, 5-9, 5-10, 5-11, 5-13, 5-14, 5-15, 5-21, 5-22, 
5-23, 5-25, 5-27, 5-28, 5-35, 5-41, 6-1, 6-3, 6-5, 6-8, 
6-11, 6-12, 6-13, 6-15, 6-30, 6-31, 6-32, 6-33, 6-34, 
6-35, 6-36, 6-38, 6-39, 6-41, 6-42, 6-48, 6-49, 6-50, 
6-56, 6-57, 6-58, 6-59, 7-1, 7-7, 7-8, 7-9, 7-12, 7-14, 
7-17, 7-19, 7-22, 7-23, 7-25, 7-27, 7-28, 7-29, 7-33, 
7-34, 7-41, 7-42, 8-1, 8-7, 8-8, 8-9, 8-10, 8-13, 8-14, 
8-16, 8-24, 8-26, 8-29, 9-4, 10-2 

Sheet Flow ............................... 5-37, 5-39, 7-40, 7-41 

Socio-Economic ........................2-53, 3-15, 3-20, 6-44 
Soils ...............................2-1, 3-1, 3-17, 6-3, 6-9, 6-60 
STA1-14, 1-15, 3-4, 3-5, 5-2, 5-4, 5-5, 5-8, 5-9, 8-6, 8-

28 
Storage Reservoirs .............................................. 1-16 
Stormwater Treatment Area…..1-5, 1-10, 1-11, 1-13, 5-

2, 5-5, 5-7, 8-6, 10-1, 10-2 
Study Area ................................2-19, 2-27, 2-45, 3-17 
Submerged Lands Act of 1953 ............................. 8-24 
System…..1-15, 1-16, 1-17, 1-18, 1-19, 1-20, 2-3, 2-5, 2-

7, 2-47, 4-4, 5-37, 5-43, 5-50, 5-51, 6-45, 7-25, 7-31, 
7-40, 7-41, 8-6, 8-18, 8-27 

 
 

T 
Toxic Substances Control Act of 1976 ................. 8-24 
Tree Islands ..................... 4-10, 5-37, 5-40, 7-40, 7-41 
 
 

U 
U.S. Fish and Wildlife Service…..2-18, 6-36, 7-13, 9-1, 

9-3, 9-6 
Unavoidable Adverse Environmental Effects ....... 6-59 
 
 

V 
Vegetation ................................................... 2-31, 4-9 

 

W 
Water 

Budget .................................6-17, 6-18, 6-19, 6-20 
Ground ................................5-38, 6-49, 7-18, 7-42 
Management…1-3, 1-9, 1-15, 1-18, 2-2, 2-7, 2-51, 3-

3, 3-5, 3-18, 4-5, 5-8, 5-32, 6-4, 6-13, 6-51, 7-42, 
9-7 

Quality….2-13, 3-4, 3-8, 3-9, 3-10, 3-18, 6-4, 6-28, 
6-60, 7-25, 7-26, 8-9, 8-15, 8-27 

Supply .................................................. 7-11, 8-17 
Surface ........................................ 1-17, 7-42, 8-27 
Use 

Agricultural .............................................. 2-12 
Water Preserve Areas Feasibility Study1-11, 1-13, 6-21, 

7-13, 8-13 
Wetland Rapid Assessment Procedure ........ 2-18, 6-56 
Wild and Scenic River Act of 1968 ...................... 8-24 
Wildlife 

Amphibians ................................................... 2-32 
Birds ........................... 2-33, 2-42, 2-43, 6-39, 8-25 
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Fish…..2-18, 2-31, 2-32, 2-37, 2-43, 2-44, 2-45, 3-11, 
3-12, 3-19, 6-5, 6-33, 6-36, 6-40, 6-51, 6-53, 7-13, 
7-26, 8-20, 8-22, 8-23, 8-27, 8-30, 9-1, 9-2, 9-6, 
10-1 

Invertebrates .................................................. 2-32 
Reptiles ......................................................... 2-32 
Wading birds…..2-32, 2-33, 2-43, 3-11, 4-8, 6-5, 6-

33, 6-34, 6-39, 6-43, 6-60, 7-25, 8-25 
WPAFS ............................................ 1-10, 1-11, 2-18 
WPAFS Alternatives 

Alternative 1 ............................................. 5-4, 5-9 
Alternative 2 ........................................... 5-9, 5-10 
Alternative 3 .................................................. 5-10 

WRAP ............................................................ 2-18, 6
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13. GLOSSARY OF TERMS 
 
A 
 

 

 

 

 

 

 

 

 
B 
 

 

 

 

Acre – Area of land equal to 43,560 square feet. In S.I. metric system, one acre 
is equal to 4,046.9 square meters. 

Acre-foot – The quantity of water required to cover 1 acre to a depth of 1 foot.  
Equal to 43,560 cubic feet (1,233.5 cubic meters). 

Activity – A specific project task that requires resources and time to complete. 

Adaptive Assessment – A process for learning and incorporating new 
information into the planning and evaluation phases of the restoration program. 
This process ensures that the scientific information produced for this effort is 
converted into products that are continuously used in management decision-
making. 

Adverse Impact – The detrimental effect of an environmental change relative 
to desired or baseline conditions. 

Aquatic – Consisting of, relating to or being in water; living or growing in, on or 
near the water; or taking place in or on the water. 

Aquifer – An underground geologic formation, a bed or layer of earth, gravel or 
porous stone, that yields water or in which water can be stored. 

Authorization – An act by the Congress of the United States, which authorizes 
use of public funds to carry out a prescribed action. 

Baseline – The initial approved plan for schedule, cost or performance 
management, plus or minus approved changes, to which deviations will be 
compared as the project proceeds. 

Best Management Practices [BMPs] – The best available land, industrial 
and waste management techniques or processes that reduce pollutant loading 
from land use or industry, or which optimizing water use. 

Borrow Canal – Canal or ditches where material excavated is used for earthen 
construction nearby. Also, typically denotes a canal with no conveyance or water 
routing purpose. 
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C 
 

 

 

 

 

 

 

 

 

 

 

 

 

Canal – A human-made waterway that is used for draining or irrigating land or 
for navigation by boat. 

Central and Southern Florida Project [C&SF] – A multi-purpose project, 
first authorized by Congress in 1948, which provides flood control, water supply 
protection, water quality protection and natural resource protection. 

Channel – A natural or artificial watercourse, with a definite bed and banks to 
confine and conduct continuously or periodically flowing water. 

Comprehensive Everglades Restoration Plan [CERP] – The plan for the 
restoration of the greater Everglades and to meet water supply and flood 
protection needs in the urban and agricultural regions of south Florida. 

Control Structure – A human-created structure that regulates the flow of 
waters or the level of waters. 

Conveyance Capacity – The rate at which water can be transported by a 
canal, aqueduct, or ditch.  

Cost-Benefit Analysis – An analysis, often stated as a ratio, used to evaluate a 
proposed course of action. 

Critical Habitat – A description, which may be contained in a Biological 
Opinion, of the specific areas with physical or biological features essential to the 
conservation of a listed species and which may require special management 
considerations or protection; these areas have been legally designated via 
Federal Register notices. 

Culvert – A concrete, metal or plastic pipe that transports water. 

D 

Discharge – The rate of water movement as volume per unit time, usually 
expressed as cubic feet per second. 

Dissolved Oxygen [D.O.] – The concentration of oxygen dissolved in water, 
sometimes expressed as percent saturation, where saturation is the maximum 
amount of oxygen that can theoretically be dissolved in water at a given altitude 
and temperature. 
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Dry Season – Hydrologically, for south Florida, two months associated with a 
lower incident of rainfall, October through April. 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

Duration – The period of time over which a task occurs; establishes the 
schedule for a project. 

E 

Ecology – The science of the relationships between organisms and their 
environments; the relationship between organisms and their environment. 

Ecosystem - A functional group of animal and plant species that operate in a 
unique setting that is mostly self-contained. 

Endangered Species – Any species or subspecies of bird, mammal, fish, 
amphibian, reptile, or plant, which is in serious danger of becoming extinct 
throughout all, or a significant portion of, its range. Federally endangered 
species are officially designated by the U.S. Fish and Wildlife Service or the 
National Marine Fisheries Service and published in the Federal Register. 

Enhancement – Measures which develop or improve the quality or quantity of 
existing conditions or resources beyond a condition or level that would have 
occurred without an action; i.e., beyond compensation. 

Environmental Impact Statement [EIS] – An analysis required by the 
National Environmental Policy Act for all major federal actions, which evaluates 
the environmental risks of alternative actions. 

Eutrophication – The natural or cultural enrichment of an aquatic 
environment with plant nutrients leading to rapid ecological changes and high 
productivity. 

Evaluate – To appraise or determine the value of information, options or 
resources being provided to a project. 

Exotic species – Introduced species not native to the place where they are 
found. 

F 

Feasibility study – The second phase of a project. The purpose is to formulate 
and evaluate alternative plans and fully describe recommended project. 
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Flow – The volume of water passing a given point per unit of time. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Minimum flow – Lowest flow in a specified period of time. 
 Peak flow – Maximum instantaneous flow in a specified period of time. 

G 

Goal – Something to be achieved. Goals can be established for outcomes (results) 
or outputs (efforts). 

Groundwater – Water stored underground in pore spaces between rocks and in 
other alluvial materials and in fractures of hard rock occurring in the saturated 
zone. 

Groundwater level – Refers to the water level in a well, and is defined as a 
measure of the hydraulic head in the aquifer system. 

Groundwater seepage – Groundwater flow in response to a hydraulic 
gradient.   

H 

Habitat – Area where a plant or animal lives. 

Hammock – Localized, thick stand of trees. 

Hydrologic condition – The state of an area pertaining to the amount and 
form of water present. For example, saturated ground (water table at surface), 
lake stage and river flow rate. 

Hydrology – The scientific study of the properties, distribution and effects of 
water on the earth’s surface, in the soil and underlying rocks, and in the 
atmosphere. 

Hydropattern – A less frequently used but nonetheless important term that 
refers to depth as well as hydroperiod; best understood by a graphic depiction of 
water level (above as well as below the ground) through annual cycles. 

Hydroperiod – For non-tidal wetlands, the average annual duration of flooding, 
which is based only on the presence of surface water and not its depth. 

I 

Impoundment – An above ground reservoir used to store water. 



Section 13 Glossary of Terms 

Revised Final BCWPA PIR and EIS  April 2007 (Revised May 2012) 
13-5 

Independent Technical Review Team – A group autonomous of the Project 
Delivery Team established to conduct reviews to ensure that design products are 
consistent with established criteria, guidance, procedures and policies. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Invertebrate – A small animal that does not have a backbone, examples 
include crayfish, insects and mollusks, which can be indicators of ecosystem 
status. 

L 

Levee – A human-created embankment that controls or confines water. 

Littoral zone – The shore of land surrounding a water body that is 
characterized by periodic inundation or partial saturation by water level. 
Typically defined by species of vegetation found. 

Local Sponsor – The South Florida Water Management District. 

M 

Marsh – An area of low-lying wetland. 

Minimum Flow – Lowest flow in a specified period of time. 

Mitigation – To make less severe; to alleviate, diminish or lessen; one or all of 
the following may comprise mitigation: (1) avoiding an impact altogether by not 
taking a certain action or parts of an action; (2) minimizing impacts by limiting 
the degree or magnitude of an action and its implementation; (3) rectifying an 
impact by repairing, rehabilitating or restoring the affected environment; (4) 
reducing or eliminating an impact over time by preservation and maintenance 
operations during the life of an action; and (5) compensating for an impact by 
replacing or providing substitute resources or environments. 

Model – A tool used to mathematically represent a process, which could be 
based upon empirical or mathematical functions. Models can be computer 
programs, spreadsheets, or statistical analyses. 

Monitoring – The capture, analysis and reporting of project performance, 
usually as compared to plan. 

O 

Objective – A goal expressed in specific, directly measurable terms. 



Section 13 Glossary of Terms 

Revised Final BCWPA PIR and EIS  April 2007 (Revised May 2012) 
13-6 

Outreach – Proactive communication and productive involvement with the 
public to best meet the water resource needs of South Florida. 
 

 

 

 

 

 

 

 

 

 

P 

Peak Flow – The maximum instantaneous flow in a specified period of time. 

Performance Measure – A desired result stated in quantifiable terms to allow 
for an assessment of how well the desired result has been achieved. 

Plan, The – See “Comprehensive Everglades Restoration Plan”; see “Restudy”. 

Program – A group of related projects managed in a coordinated manner; 
programs usually include an element of on-going activity. 

Programmatic Regulations – Section 601(h) of WRDA 2000 states that the 
overarching purpose of the Comprehensive Plan is the restoration, preservation 
and protection of the south Florida ecosystem while providing for the other 
water related needs of the region, including water supply and flood protection. 
The purpose of the regulations is to ensure that the goals and objectives of CERP 
are achieved. The regulations will contain: (1) processes for the development of 
Project Implementation Reports, Project Cooperation Agreements and operating 
manuals that ensure the goals and objectives of the plan are achieved; (2) 
processes that ensure new scientific, technical, or other information such as that 
developed through adaptive management is integrated into the implementation 
of the plan; and (3) processes to establish interim goals to provide a means by 
which the restoration success of the plan may be evaluated throughout the 
implementation process. 

Project – A sequence of tasks with a beginning and an end that uses time and 
resources to produce specific results. Each project has a specific, desired 
outcome, a deadline or target completion date and a budget that limits the 
amount of resources that can be used to complete the project. 

Project Cooperation Agreement [PCA] – A document that describes the 
roles and responsibilities of the USACE and SFWMD for real estate acquisition, 
construction, construction management and operations and maintenance. 

Project Delivery Team [PDT] – An interdisciplinary group formed from the 
resources of the implementing agencies, which develops the products necessary 
to deliver the project. 

Project Duration – The time it takes to complete an entire project from 
starting the first task to finishing the last task. 
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Project Implementation Report [PIR] – A decision document that will bridge 
the gap between the conceptual design contained in the Comprehensive Plan and 
the detailed design necessary to proceed to construction. 
 

 

 

 

 

 

 

 

 

 

 

  

Project Management Plan [PMP] – A document that establishes the project’s 
scope, schedule, costs, funding requirements and technical performance 
requirements, including the various functional areas’ performance and quality 
criteria that will be used to produce and deliver the products that comprise the 
project. 

Project Manager – A person who takes overall responsibility for coordinating a 
project to ensure the desired result comes in on time and within budget. 

Project Phase – A collection of logically related project activities, usually 
culminating in the completion of a major deliverable. 

Public Involvement – Process of obtaining citizen input into each stage of the 
development of planning documents. Required as a major input into any EIS. 

Public Outreach – A program-level activity with the objective of keeping the 
public informed of the status of the overall program and key issues associated 
with restoration implementation and providing effective mechanisms for public 
participation in the restoration plan development. 

Q 

Quality Assurance [QA] – The process of evaluating overall project 
performance on a regular basis to provide confidence that the project will satisfy 
the relevant quality standards. 

Quality Control [QC] – The process of monitoring specific project results to 
determine if they comply with relevant quality standards, and identifying means 
of eliminating causes of unsatisfactory performance. 

R 

Record of Decision – Concise, public, legal document, which identifies and 
publicly and officially discloses the responsible official's decision on the 
alternative selected for implementation. It is prepared following completion of an 
Environmental Impact Statement. 

Reservoir – Artificially impounded body of water. 
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Restoration – The recovery of a natural system’s vitality and biological and 
hydrological integrity to the extent that the health and ecological functions are 
self-sustaining over time. 
 

 

 

 

 

 

 

 

 

 

Restoration Coordination and Verification [RECOVER] – A program-level 
activity whose role is to organize and apply scientific and technical information 
in ways that are most effective in supporting the objectives of the 
Comprehensive Everglades Restoration Plan. 

Restudy – The Central and South Florida Project Comprehensive Review 
Study, authorized by the Water Resources Development Act of 1992, which 
examined the Central and Southern Project to determine the feasibility of 
modifying the project to restore the south Florida ecosystem and provide for 
other water-related needs of the region, and which resulted in The Final 
Integrated Feasibility Report and Programmatic Environmental Impact 
Statement, which was transmitted to Congress on July 1, 1999.  Sometimes 
referred to as the “Yellow Book”. 

Ruderal Aeas – Areas of disturbed land such as pastures, airports, ball fields, 
parks, and road rights-of-way. 

S 

Scoping – The process of defining the scope of a study, primarily with respect to 
the issues, geographic area, and alternatives to be considered. The term is 
typically used in association with environmental documents prepared under the 
National Environmental Policy Act. 

Scrub – A community dominated by pinewoods with a thick understory of oaks 
and saw palmetto, and which occupies well-drained, nutrient-poor sandy soils. 

Seepage – Water that escapes control through levees, canals or other holding or 
conveyance systems. 

Sheet Flow – Water movement as a broad front with shallow, uniform depth. 

Slough – A depression associated with swamps and marshlands as part of a 
bayou, inlet or backwater; contains areas of slightly deeper water and a slow 
current; can be thought of as the broad, shallow rivers of the Everglades. 

South Florida Ecosystem – An area consisting of the lands and waters within 
the boundary of the South Florida Water Management District, including the 
Everglades, the Florida Keys and the contiguous near-shore coastal waters of 
South Florida [also shown under Greater Everglades Ecosystem]. 
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South Florida Water Management Model [SFWMM] – An integrated 
surface water groundwater model that simulates the hydrology and associated 
water management schemes in the majority of South Florida using climatic data 
from January 1, 1965, through December 31, 1995. The model simulates the 
major components of the hydrologic cycle and the current and numerous 
proposed water management control structures and associated operating rules. 
It also simulates current and proposed water shortage policies for the different 
subregions in the system. 
 

 

 

 

 

 

 

 

 

Spatial Extent – Area that is continuous without non-integrating internal 
barriers or land usage. 

Species Diversity – The number of different species living in an area. 
Historically, species diversity is compared between systems or pre-project and 
post-project condition using diversity indices. A common type of diversity index 
is a numerical value derived from the number of individuals per taxon 
(abundance) and the number of taxa present (richness).  High species diversity is 
generally thought to indicate maturity and relatively stable environmental 
conditions. Species diversity therefore is based not only on the total number of 
taxa, but also the evenness by which species are distributed. In the context of 
Everglades restoration, it is important to understand that distribution and 
abundance of taxa (or community structure) has functional implications.  

Spillway – Overflow structure of a dam. 

Stakeholders – People or organizations having a personal or enterprise interest 
in the results of a project, who may or may not be involved in completing the 
actual work on that project. 

Stormwater – Surface water resulting from rainfall that does not percolate into 
the ground or evaporate. 

Surficial Aquifer – An aquifer that is closest to the surface and is unconfined; 
the water level is typically associated with the groundwater table of an area. 

Swamp – A generally wet, wooded area where standing water occurs for at least 
part of the year. 

T 

Threatened species – Legal status afforded to plant or animal species that are 
likely to become endangered within the foreseeable future throughout all or a 
significant portion of their range, as determined by the U.S. Fish and Wildlife 
Service or the National Marine Fisheries Service. 
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Tributary – A stream feeding into a larger stream, canal or waterbody. 
 
W 
 

 

 

 

Water Conservation Area [WCA] – Marshland areas that were designed for 
use as storage to prevent flooding, to irrigate agriculture and recharge well fields 
and as input for agricultural and urban runoff; the Water Conservation Areas 
WCA-1, WCA-2A, WCA-2B, WCA-3A and WCA-3B comprise five surface water 
management basins in the Everglades; bounded by the Everglades Agricultural 
Area on the north and the Everglades National Park basin on the south, the 
WCAs are confined by levees and water control structures that regulate the 
inflows and outflows to each one of them. 

Water Preserve Area [WPA] – Areas that increase storage and hold more 
water in the system by controlling seepage from natural areas; capture and store 
excess stormwater currently discharged to coastal waters; provide a buffer 
between the natural and developed areas; preserve and protect wetlands outside 
the publicly owned Everglades; and provide important transitional land uses 
between the natural and developed areas. 
 

 

Watershed – A region or area bounded peripherally by a water parting and 
draining ultimately to a particular watercourse or body of water. 

Wetlands – Areas that are inundated or saturated by surface water or 
groundwater at a frequency and duration sufficient to support a prevalence of 
vegetative or aquatic life that requires saturated or seasonally saturated soil 
conditions for growth and reproduction. 

Wet Season – Hydrologically, for south Florida, the months associated with a 
higher than average incident of rainfall, May through October. 

Wildlife Habitat – An area that provides a water supply and vegetative habitat 
for wildlife. 
 

 

 
 
 

Y 

Yellow Book – See “Restudy” 
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14.0 ACRONYMS 
 
AAC Annual Average Cost 
AAHU Annual Average Habitat Unit 
ACHP Advisory Council on Historical Places 
A/E Architect/Engineer 
AFB Alternative Formulation Briefing 
AGC Atlantic Gulf Corporation 
AQCR Air Quality Control Region 
ASA (CW) Assistant Secretary of the Army for Civil Works  
ASR Aquifer Storage and Recovery 

 
BA Biological Assessment 
BCEPD Broward County Environmental Protection Department 
BCWPA Broward County Water Preserve Area 
BEAM Benefits Evaluation Assessment Methodology 
BEBR Bureau of Economics and Business Research 
BMP Best Management Practice 
BODR Basis of Design Report 
 
C&SF Central and South Florida 
Ca2+

CAA Clean Air Act 
 Calcium  

CAR Coordination Act Report 
CCD Chamber of Commerce District 
CE Conservation Easement 
CE/ICA Cost Effectiveness/Incremental Cost Analysis 
CEM Conceptual Ecological Models 
CERCLA Comprehensive Environmental Response, Compensation,  
 and Liability Act 
CERP  Comprehensive Everglades Restoration Plan 
CERPRA Comprehensive Everglades Restoration Plan Regulation Act 
CESAJ U.S. Army Engineer District, Jacksonville 
CFA Core Foraging Area 
cfs Cubic Feet per Second 
CI-

CLBSA Central Lake Belt Storage Area 
 Chloride  

CO Carbonic oxides (Carbon monoxide) 
COPEC Chemical of Potential Ecological Concern 
CPTWP Construction Phasing, Transfer and Warranty Plan 
CTL Cleanup Target Levels 
CWA Clean Water Act 
C-9 C-9 Impoundment 
C-11 C-11 Impoundment 
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DA Department of the Army 
DCM Design Criteria Memorandums 
Decomp WCA3 Decompartmentalization and Sheetflow Enhancement 
 Project 
DERM Miami-Dade Department of Environmental Regulation and 
 Management 
DO Dissolved Oxygen 
DOI Department of Interior 
 

 

E Endangered 
EAA Everglades Agricultural Area 
ECC East Coast Canals 
ECP Everglades Construction Project 
ECT Environmental Consulting Technologies, Inc. 
EFH Essential Fish Habitat 
EIS  Environmental Impact Statement 
ELVM Everglades Landscape Vegetation Model 
ENP Everglades National Park 
EO Executive Order 
EPA Everglades Protection Area 
EQ Environmental Quality 
ER Engineering Regulations 
ERA Ecological Risk Assessment  
ESA Endangered Species Act 
ESAs Environmental Site Assessments 
ET Evaluation Team 
EWMA Everglades Wildlife Management Area 

F.A.C. Florida Administrative Code 
FCI Functional Capacity Index 
FCU Functional Capacity Unit 
FDEP  Florida Department of Environmental Protection 
FDOT Florida Department of Transportation 
FIFRA Federal Insecticide, Fungicide, and Rodenticide Act 
F.I.R.E  Finance, Insurance, and Real Estate 
FLEPPC Florida Exotic Pest Plant Council 
FLUCCS Florida Land Use, Cover and Forms Classification System 
FOIA Freedom of Information Act 
FPL Florida Power and Light  
FR Federal Regulation 
FSM Feasibility Scoping Meeting 
F.S. Florida Statute 
FWC Florida Fish and Wildlife Conservation Commission 
FWCA Fish and Wildlife Coordination Act 
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FY Fiscal Year 
 

 

 

 

 

 

GCTL Groundwater Concentration Target Levels  
GHG Greenhouse Gas 
GM Guidance Memorandum 
GSP Gross State Product 

HASC Habitat Areas of Special Concern 
HCO3 Bicarbonate  
HPC Hazard Potential Classification 
HQUSACE Headquarters 
HSI Habitat Suitability Index 
HTRW  Hazardous, Toxic, and Radioactive Waste 
HU Habitat Unit 

ICU Initial CERP Update 
IG Interim Goal  
IR Indicator Region 
IRC Issue Resolution Conference  
ITR  Independent Technical Review 
K+ Potassium  

LAI Last-Added Incremental Analysis  
LEC Lower East Coast 
LERRs  Lands, Easements, Rights-of-way, Relocations 
LIDAR Light Detection And Ranging 
LNWR Loxahatchee National Wildlife Refuge 
LOSA Lake Okeechobee Service Area 

M&I Municipal and Industrial 
MAP Monitoring and Assessment Plan 
MGD Million Gallons per Day 
Mg2+  Magnesium  
MISP Master Implementation Sequencing Plan 
mg’L Milligrams per liter 
MIS 1.0 Master Implementation Schedule 1.0 
MOA Memorandum of Agreement 
MSR Modeling Service Request 

Na+ Sodium 
NAAQS National Ambient Air Quality Standards 

  

NAGPRA Native American Graves Protection and Repatriation Act  
NAI Next Added Incremental Analysis 
NED National Economic Development 
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NEPA  National Environmental Policy Act 
NER National Ecosystem Restoration 
NGVD National Geodetic Vertical Datum 
NLBSA North Lake Belt Storage Area 
NMFS National Marine Fisheries Service 
NNR North New River 
NOAA National Oceanic and Atmospheric Administration 
NOI Notice of Intent 
NOx Nitrogen Oxide 
NPDES National Pollutant Discharge Elimination System 
NPS National Parks Service 
NRCS Natural Resources Conservation Service 
NRHP National Register of Historic Places 
NSM Natural Systems Model 
 

 

OFW Outstanding Florida Waters 
O&M Operation and Maintenance 
OMRR&R Operation, Maintenance, Repair, Replacement and  
 Rehabilitation 
OSE Other Social Effects 

P Phosphorus 
P&G Principles and Guidelines 
P.L. Public Law 
PAL  Planning Aid Letter 
PAR Planning Aid Report 
ppb parts per billion 
PCA  Project Cooperation Agreement 
PDT Project Delivery Team 
PED Pre-construction Engineering and Design 
PEIS Programmatic Environmental Impact Statement 
PIR  Project Implementation Report 
PLRG Pollution Load Reduction Goal 
PMP  Project Management Plan 
PM10 Particulate Matter 
POR Period of Record 
PPA Project Partnership Agreement 
Protocol Protocol for Assessment, Remediation and Post-Remediation 

Monitoring for Environmental Contaminants on Everglades 
Restoration Projects  

PRP Potentially Responsible Party 
RCRA Resource Conservation Recovery Act 
RECOVER  Restoration, Coordination, and Verification 
RED Regional Economic Development 
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REP Real Estate Plan 
Restudy  C&SF Project Comprehensive Review Study 
RIMS Regional Input-Output Multiplier System 
RPDT Regional Project Delivery Team 
ROD Record of Decision 
ROM Rough Order of Magnitude 
 

 

 

S&A Supervision and Administration  
SAD South Atlantic Division 
SAFMC South Atlantic Fishery Management Council 
SAP Selected Alternative Plan 
SAV Submerged Aquatic Vegetation 
SBDD South Broward Drainage District 
SCORP Florida State Comprehensive Outdoor Recreation Plan 
SCTL Soil Cleanup Target Levels  
SDCS South Dade Conveyance System 
Se Selenium 
SFWMD  South Florida Water Management District 
SFWMM South Florida Water Management Model 
SHPO Florida State Historical Preservation Officer 
SMA Seepage Management Area 
SO42-

SQAGs Sediment Quality Assessment Guidelines 
 Sulfate  

SR State Road 
SRS Shark River Slough 
STA Stormwater Treatment Area 
SWIM Surface Water Improvement and Management 

T Threatened 
T/SA Threatened due to the similarity of appearance 
TDS Total Dissolved Solids 
TMDL Total Maximum Daily Load 
TN Total Nitrogen 
TP Total Phosphorous 
TSP Tentatively Selected Plan 

UDV Unit Day Value 
UF University of Florida 
UMAM Uniform Mitigation Assessment Methodology  
U.S. United States 
USACE U.S. Army Corps of Engineers 
USEPA U.S. Environmental Protection Agency 
USFS United States Forest Service 
USFWS U.S. Fish and Wildlife Service  
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USGS U.S. Geological Survey 
 

 

 
 

VOC Volatile Organic Carbons 

WCA Water Conservation Area 
WPA Water Preserve Area 
WPAFS Water Preserve Area Feasibility Study 
WQC Water Quality Certification 
WRAP Wetland Rapid Assessment Procedure 
WRDA Water Resources Development Act 
WY Water Year 
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