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TRANSMITTAL LETTER 

 
 

March 27, 2009 
 
Project Managers and Planning Technical Leads 
C-111 Spreader Canal Project 
Comprehensive Everglades Restoration Plan 
 
Dear Project Team Managers and Planning Technical Leads,  
 
RECOVER has completed its regional evaluation of the C-111 Spreader Canal Project (C-111 
SC) alternative plans.  The attached addendum should be used in conjunction with the initial 
report delivered on February 27, 2009.  
 
RECOVER’s evaluation of project alternatives fulfills the following requirements as prescribed 
by the Programmatic Regulations:  
 

1. Support project teams to achieve consistency with the CERP’s goals and objectives;  
2. Document the performance of the project alternative plans using RECOVER approved 

system-wide performance measures, project performance measures (when 
appropriate), and best professional judgment. RECOVER determines the ability of 
each alternative plan to meet the targets established for each performance measure 
and describes the resulting effects upon the natural system. When appropriate, 
RECOVER evaluations include a qualitative analysis on how the project fulfills CERP 
goals and objectives;  

3. Suggest improvements to the project, which if pursued could improve project 
performance or enhance benefits to the natural system;  

4. Provide insight, if possible, and alert the project teams of any inconsistent modeling 
assumptions for the project as originally modeled in the CERP.  

 
Recommendations discussed within the RECOVER regional evaluation report generally fall 
into one of three categories:  
 

1. Recommendations that can easily be incorporated into the plan formulation process;  
2. Recommendations that are more conceptual in nature, which the Project Team may 

select to incorporate into preliminary designs to improve project performance; and  
3. Recommendations that are crucial to the project, but cannot be addressed prior to 

the AFB meeting.  
 
Concerning the latter category, RECOVER significantly expedited its regional evaluation to 
satisfy the need for timely reporting, while bringing forward as much science as possible. 
Therefore, RECOVER may provide additional information supporting and refining the original 
regional evaluation, if additional information becomes available from the Project Delivery 
Team.  
 
Best regards,  
 
 
RECOVER Evaluation Team  





C-111 Spreader Canal Project 
Draft System-wide Evaluation Report Update 


Prepared by RECOVER Evaluation Team (ET) 


Contributors: Dan Nehlor (USFWS); Andy LoSchiavo (EPJV) Andy Gottlieb (SFWMD), 
Cheryl Buckingham (USACE), Kelly Keefe (USACE)  


1.0 Introduction and Purpose of Evaluation Update  


REstoration COordination and VERification (RECOVER) reviewed the C-111 Spreader 
Canal (C-111 SC) Project Team final array of alternative plans and developed a system-wide 
evaluation report in August 2007.  The Project Delivery Team (PDT) has requested an update 
to the system-wide evaluation to address several changes: 


1. Model Assumptions: recent model assumption changes were limited to comparing two 
versions of alternative 2D, 2DS (short) that contains an approximately 2 mile aerojet 
canal and 2DL (long) that contains an approximately 4 mile long aerojet canal.  Another 
model assumption change was restricted to the amount of water routed to the aerojet vs. 
the rest of the C111.  All other model assumptions and post processing techniques have 
remained the same. 


2. New System-wide Insights:  The PDT asked if  the RECOVER system-wide planning, 
evaluation, monitoring and assessment efforts had improved our understanding of the 
contributions the C-111 SC Western Project would make at the system scale. 


Due to the limited amount of time allowed to address these two issues, this draft update of 
the system-wide evaluation only focuses on a general clarification of the project’s goals and 
objectives, new system-wide insights and how the Western PIR, the Eastern PIR and the C-
111SC project as a whole fit into the overall adaptive management (AM) approach for 
CERP.  A final draft will incorporate RECOVER’s review of the updated modeling output 
and verify the contributions of the Western PIR to system-wide performance. 


1.1 RECOVER and Regional Evaluation Description 


The role of RECOVER 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 (CERP or Comprehensive Plan).  One of the primary missions of 
RECOVER is to work with the project team to evaluate and maximize the contribution made 
by each project to the system-wide performance of the CERP.  The RECOVER Evaluation 
Team (ET) is charged with the responsibility of conducting system-wide evaluations 
(previously termed regional evaluations).   


The ET is an interagency and interdisciplinary scientific and technical team charged with 
developing and using performance measures for evaluating alternative plans developed for 
Project Implementation Reports (PIRs).  The purpose of the ET evaluation is to ensure that 







alternative plans are consistent with the goals and purposes of the CERP.  For its evaluations, 
the ET has developed a suite of approximately 40 ecological performance measures and 8 
water supply and flood protection performance measures.  Output from the South Florida 
Water Management Model (SFWMM), which is the primary hydrologic simulation model for 
the CERP, is used to produce performance measure output.  The SFWMM is a regional-scale 
model that provides simulations of hydrologic conditions at a 2-mile by 2-mile spatial 
resolution.  Because of the large-scale resolution of the model and the relatively small 
hydrologic influence of some CERP projects, ET performance measures may not always 
reveal differences in system-wide performance of project alternative plans.  In these cases, 
RECOVER uses other scientific information to evaluate the potential performance of project 
alternatives on the system.  In the case of hydrologically isolated projects, which is the case 
for the C-111 SC that is at the end of the system, RECOVER can not rely only on regional 
modeling results for projects.  For this project, the scope of RECOVER’s evaluations 
includes reviewing project-level model results and applying best professional judgment. 


RECOVER offers four types of evaluations for PDT’s:  (1) Consistency review of project 
goals and objectives with the goals and objectives of CERP, (2) Consistency review of 
project performance measures with RECOVER system-wide performance measures, (3) a 
system-wide evaluation (formerly “regional evaluation”) of the project, and (4) a monitoring 
plan review.   For the purpose of this report, the ET system-wide evaluation does the 
following1: 


1. compares the proposed project alternative plans with the expectations of the CERP;  
2. describes the performance of each alternative at the system scale using system-wide 


performance measures, project performance measures, and best professional judgment;  
3. identifies improvements to project performance that might improve its system level 


performance; and  
4. provides decision-makers with scientific information needed to recognize the regional 


performance expectations of specific projects in combination with other CERP projects. 


This system-wide evaluation focuses on the Western C-111SC project as the first phase of 
the project with the understanding that both Western and Eastern phases must be 
implemented for the project to meet the restoration goals and objectives outlined in the 
CERP. 


 


                                                 


1 RECOVER System-wide evaluation standard operating procedure: 
http://www.evergladesplan.org./pm/recover/recover_docs/et/rec_sop_reg_eval_current.pdf 







2.0 Project Background and General Description of Alternative Plans  


2.1 Project Goals and Objectives and Consistency with CERP Goals and Objectives 
The C-111 Spreader Canal project was one of the ten projects conditionally authorized for 
implementation by Section 601(b)(2)(C) of the Water Resources Development Act (WRDA) 
2000.  The original purposes of the C-111 Spreader Canal Project as stated in the Yellow 
Book are: 


1. improve deliveries and enhance the connectivity and sheetflow in the Model Lands 
and Southern Glades areas,  


2. reduce wet season flows in C-111, and  
3. decrease potential flood risk in the lower south Miami-Dade County area. 


   
The original project objectives developed by the PDT consistent with the goals above were as 
follows: 
 


• Improve flow patterns, hydroperiods, and ecological connectivity of the Southern 
Glades, Model Lands and adjacent natural areas 


• Improve habitat, functional quality of existing natural areas and increase spatial 
extent where practicable 


• Improve native plant and animal species abundance and diversity 
• Reserve sufficient water for the restoration of the natural system 
• Eliminate ecologically damaging flows through C-111 Basin to Barnes Sound and 


Florida Bay 
• Provide ecologically compatible water quality consistent with restoration goals and 


federal and state requirements applicable to the Southern Glades, Model Lands and 
ENP 


Due to stakeholder concerns and a number of decision-critical uncertainties associated with 
the entire C-111 SC project, the proposed project was split into two separate projects, the C-
111 SC Western project and the C-111 SC Eastern project (see section 4 and 5 of the C-111 
SC Western PIR).  The Western PIR is intended to help address the following objectives 
related primarily to increasing flows to Florida Bay via Taylor Slough: 


• Restore the quantity, timing, and distribution of water delivered to Florida Bay via 
Taylor Slough to historic levels derived from the pre-drainage models; 


• Improve hydroperiods and hydropatterns in the Southern Glades and Model Lands.  
The hydroperiods will be improved to optimal levels to support historical vegetation 
patterns as derived from the pre-drainage models; Hydropatterns will be restored to 
historical sloughs and associated tributaries. 


• Return coastal zone salinities to historical, recorded conditions through the 
redistribution of water that is currently discharged to tide. 


The CERP Plan specified ecological, economic, and social well being goals. These include 
enhancing ecological values by increasing spatial extent of natural areas, improving habitat 
and functional quality, improving native plant and animal species abundance and diversity; 
and enhancing economic values and social well being by increasing available fresh water, 







providing recreational and navigation opportunities, and protecting cultural and 
archaeological resources and values (USACE and SFWMD, 1999).  The CERP Plan also 
recognized that there were several performance issues that needed to be addressed during 
detailed project planning and design, including:  


1. The plan needs to increase total overland flow to Florida Bay, northeast Shark River 
Slough and Taylor Slough to fully meet Natural System Model depth and duration 
targets; 


2. The plan needs to improve ecological performance in the Water Conservation Areas 
by eliminating damaging high and low water conditions;  


3. The plan should improve ecological conditions in Biscayne Bay by restoring more 
natural freshwater inflows;  


4. The risks and uncertainties associated with using wastewater reuse as a water source 
for Biscayne Bay should be closely examined;  


5. Restoration targets in the St. Lucie Estuary should be more closely met; and  
6. The plan needs to improve ecological performance in the Model Lands and C-111 


Basins by providing adequate freshwater to maintain target hydropatterns. 


The Western PIR’s objectives are consistent with the need to increase total overland flow to 
Taylor Slough by ensuring current and future flows developed by the remaining CERP 
projects maintained in Taylor Slough.  They are also consistent with the desired restoration 
condition identified in Southern Estuaries salinity performance measure2 for Florida Bay.   


“Provide less abrupt and less extreme decreases in salinity in the northeastern bay. Reduce the 
frequency, duration, magnitude, and extent of hypersaline conditions throughout the bay. 
Increase the frequency and extent of lower salinity conditions in the bay. Restoration of 
timing entails restoration of fresh water flows that continue after the end of the rainy season. 
This is associated with restoration of the wetland’s function as a hydrologic buffer. In the 
mangrove estuarine areas, lower salinity to oligohaline levels in coastal lakes and basins.” 


They are also consistent with more specific goals and objectives defined by the yellow book 
for the C-111 SC (see Appendix A).  However, achievement of these goals and objectives by 
the C-111 SC project will require several other key CERP and non-CERP projects described 
in Table 2.   
 
 
 
 
 
 
 
 
 


                                                 
2 RECOVER Southern Estuaries subteam salinity performance measure: 


http://www.evergladesplan.org./pm/recover/recover_docs/perf_measures/090108_se_salinity.pdf 







Table 2: CERP and Non-CERP Projects that Influence C-111 SC Benefits 


2.2 Additional Project Background 


A PDT was formed to prepare a PIR for the implementation of the proposed C-111 SC 
project.  The PDT determined that the proposed project as originally described in the YB 
could not meet the goals and objectives envisioned for the C-111 SC project (See section 5.2 
of the draft Western PIR).   The PDT reformulated the proposed project, developing more 
specific goals and objectives for the planning process that would maximize environmental 
restoration potential within the project area and that are consistent with CERP restoration 
goals and objectives.  Management measures were formulated that included Stormwater 
Treatment Areas, canal construction and backfilling, detention areas, and pump stations.  
Management measures were combined to produce 21 alternative plans that were screened 
based on constraints such as environmental impacts to adjacent areas, redundancy with other 
alternatives, costs significantly above projected levels, etc.  Subsequent screening of the 
alternative plans produced a final array of 7 plans that were based on reducing seepage from 
Taylor Slough and early benefits in Southern Glades/Model Lands. 


A major complication to the C-111 SC project is the fact that the 1994 C-111 South Dade 
General Reevaluation Report (GRR), initiated by the U.S. Army Corps of Engineers and the 
South Florida Water Management District, was not constructed.  The 1994 GRR was focused 
on four main objectives: 
 


• restoration of hydrologic conditions in the C-111 Basin (Taylor Slough and eastern 
panhandle of ENP); 


• projection of Natural Values associated with the ENP; 
• elimination of damaging freshwater flows to Manatee Bay/Barnes Sound; and, 
• maintenance of flood protection for the C-111 Basin, east of L-31N and C-111. 


The following features recommended in the 1994 GRR have not been constructed: 


1. Modified Water Deliveries to Everglades 
National Park Project,  


2. Conveyance between Water Conservation Area 
3A and Water Conservation Area 3B, 


3. Conveyance between Water Conservation Area 
3B and Northeast Shark Slough (Tamiami 
Trail), 


4. 8.5 Square Mile Area, 


5. Interim Structural and Operation Plan (ISOP) 
and Interim Operational Plan (IOP), 


6. Combined Structural and Operational Plan 
(CSOP), 


7. Biscayne Bay Feasibility Study, 8. Biscayne Bay Coastal Wetlands Project 
(BBCW), 


9. Florida Bay & Florida Keys (FB&FK) 
Feasibility Study, 


10. Save Our Rivers Model Lands and Southern 
Glades Projects, 


11. Florida Power & Light Company South Dade 
Mitigation Bank, 12. RMC South Florida, Inc. Mitigation Area, and 


13. West Dade Wastewater Reuse Technology 
Feasibility Study  







• A spreader canal from C-111 to U.S. Highway 1 
• A 50 cfs spreader canal pump 
• 10 plugs in the C110 
• Backfill the L31W from S176 west to S332 


2.3 Adaptive Management Approach 


An adaptive management approach was developed to address these decision-critical 
uncertainties over the course of implementing both C-111 SC PIRs:   


1. What is the volume (and timing) of water which will be available for the spreader 
canal from S-177 discharges following implementation of all C-111 South 
Dade/MWD features, and C-111 SC Western features? 


2. Based on the amount of water available for the spreader canal, what are the most 
appropriate alignment and design for the spreader canal in order to maximize 
ecological restoration without adversely impacting privately owned lands? 


3. Will present trends in S-178 water quality improvement continue, or would an 
infiltration basin and/or source controls be required to sufficiently improve the quality 
of S-178 discharges to the degree necessary to ensure that water discharged from the 
future spreader canal is “marsh ready?” 


4. How can drainage features best be eliminated for restoration without causing flooding 
impacts to agricultural lands in the project area? 


The Western PIR incorporates the principles of incremental adaptive restoration in the 2006 
and 2008 National Research Council (NRC) biennial report on Everglades restoration 
progress.  The principles state that projects faced with decision-critical uncertainties should 
design project increments to achieve early restoration benefits and learning benefits critical to 
completing the full project or grouping of projects needed to achieve system-wide restoration 
performance.  The C-111 SC approach is compatible with the overall CERP AM approach 
supported by the NRC and summarized as follows: 


1. The answer to uncertainty #1, specifically, “What is the volume (and timing) of water 
which will be available for the spreader canal from S-177 discharges following 
implementation of all C-111 South Dade/MWD features, and C-111 SC Western PIR 
features?” will become clear following completion of the South Dade/MWD and C-
111 SC Western PIR features. 


 
2. The answer to uncertainty #2, specifically, “What is the most appropriate alignment 


and design for the spreader canal in order to maximize ecological restoration without 
adversely impacting privately owned lands?” will be answered through construction 
of a reduced scale spreader canal design test feature (C-111 SC Design Test), which 
is currently being formulated as a separate project, and documented under a separate 
NEPA document. 


 
3. The answer to uncertainty #3, specifically, “Will present trends in S-178 water quality 


improvement continue, or would an infiltration basin and/or source controls be 
required to sufficiently improve the quality of S-178 discharges to the degree 







necessary to ensure that water discharged from the future spreader canal is marsh 
ready?” will be answered over time.  Ongoing monitoring of S-178 discharges will be 
continued even beyond initiation of the subsequent C-111 SC Eastern PIR.  If 
improvements in water quality over time do not appear to be sufficient to provide 
reasonable assurances that water discharged from the future spreader canal will be 
marsh ready, a reduced scale test feature and/or source control program, which would 
be formulated as separate projects, and documented under a separate NEPA 
document, will be recommended. 


 
4. To answer uncertainty #4, Western PIR intends to reduce seepage from Taylor 


Slough and increase more natural flows to Eastern Florida Bay via Taylor Slough.  
Learning opportunities contained in the operation of the Frog Pond and Aerojet canal 
will be focused on addressing constraints related to Cape-Sable Seaside Sparrow, 
agriculture, and potential unintended impacts, as well as through passive AM 
application coupled with RECOVER/project joint monitoring and assessment, 
determine how much additional water may be needed to reach full system-wide goals 
and objectives for Taylor Slough and Florida Bay. 


2.4 General Description of Alternative Plans  
The C-111 SC Project identified their final array of seven project alternative plans.   
 


Alt1C 
Includes FPDB and pump for FPDB, consistent with the State Expedited 
Construction plan; FPDB is approximately 530 acres; the FPDB pump intercepts 
two thirds of S-176 flow; FPDB maximum depth of 3 feet 


Alt1D Same as Alt1C, plus:  two operable structures in the lower C-111, one plug at  
S-20A, and operational changes at S-20.   


Alt2DS 
and 2DL 


Includes FPDB approximately 530 acres with maximum depth of 3 feet, pump 
for FPBD intercepts one third of S-176 flows, gravity structure upstream of S177 
to discharge into Aerojet Canal., two operable structures in the lower C-111, one 
plug at S-20A, and operational changes at S-20.  Alt 2DS and 2DL differ in the 
length of the Aerojet Canal. 


Alt3D 


Includes FPDB approximately 530 acres with maximum depth of 3 feet, pump 
for FPDB intercepts one third of S176 flows, pump upstream of S-177 to 
discharge into Aerojet Reservoir , two operable structures in the lower C-111, 
one plug at S-20A, and operational changes at S-20.   


Alt4D Increase pumping at S-332D (maximum of 1,000 cfs), two operable structures in 
the lower C-111, one plug at S-20A, and operational changes at S-20.   


Alt6D 
Construct seepage barrier from northern portion of L-31W (just west of S-332D) 
south along FPDB to the southern end of Aerojet Canal, two operable structures 
in the lower C-111, one plug at S-20A, and operational changes at S-20.   


 







After the first increment (Western PIR), the PDT will use information feedback from the AM 
approach to determine the proper trade-offs in restoring the Southern Glades and the Model 
Lands and better develop the second PIR (eastern).  Both PIRs have features that will 
compete for the overall amount of water being delivered to the project area.  The opportunity 
exists for more water to be available to the project from the implementation of future CERP 
projects. 


3.0 Evaluation Methodology and Information Considered  
A final array of alternative plans has been modeled using the MODBranch model.  All 
alternatives use the 2050B3 SFWMM as a boundary condition.  Plan evaluation was 
performed by comparing the alternatives with the aforementioned boundary condition to the 
future without project condition.  This comparison included the current authorized features 
for the 1992 Modified Water Deliveries General Design Memorandum as well as the 1994 C-
111 GRR features completely built out (including the 50 CFS S332E pump at C-111N) and 
land use updated to 2050.  The Combined Structural and Operational Plan (CSOP) was not 
included in the comparison since it is not currently approved.  The following rationale also 
was considered. 
 


• The location of the CERP C-111 SC project is located at the bottom of the regional 
water system, therefore, does not affect features upstream.  In other words, the 
spreader project is the receiving body of CERP flows through the S177 structure.   


• The SFWMM flows from the future without CERP projects are similar to the with 
CERP projects at the S177 (critical structure used to determine flows to the spreader 
canal) (Figure 2).  This means that whether or not CERP boundary conditions (system 
evaluation) or future without boundary conditions are used, similar results should be 
obtained in the overall evaluation and comparison of alternatives. 


4.0 System-wide Performance of Alternatives Plans 
As indicated above, the PDT used an existing MODBranch model to conduct simulations 
during the PDT’s alternative plan evaluation efforts.  The existing MODBranch model was 
developed to simulate three individual years intended to be representative of  average (1978), 
dry (1989), and wet (1995) conditions.  As such, the PDT’s evaluations are limited to 
comparisons of each alternative plan to a “pre-drainage” target condition (i.e., canals and 
structures removed from model domain) for each of the referenced single-year simulations 
within/near the C-111 basin. 
 
The PDT used three performance measures most closely associated with the reframed subset 
of project objectives for the western PIR for purposes of quantifying differences between the 
plan alternatives.  Appendix B contains the specifics of the following performance measures:  
1) Flow Timing and Distribution; 2) Hydroperiods; and 3) Stage-Based Estuarine Salinity 
Estimates.  Due to project performance dependencies on other CERP projects and the fact 
that this project does not create any additional “pulls” of water, the performance of each plan 
alternative is difficult to differentiate. 
 







However, the RECOVER Band 1 system-wide planning and evaluation effort, simulated by 
the South Florida Water Management Model (SFWMM) version 5.7, includes performance 
of 10 initial CERP projects anticipated to be implemented in the 2015 timeframe, including 
the C-111 SC Western PIR.  Performance in the southern estuaries subteam area indicates 
slight decreases of salinity in the Taylor River and Little Madeira Bay, which are 
downstream of Taylor Slough.  This suggests that the performance of C-111 SC Western PIR 
coupled with the other initial CERP and foundation projects (Modified Waters Deliveries, 
Rain Driven Operations, and Everglades Agricultural Area Reservoir), reduces in both 
duration and intensity the peak high salinities that are occurring now and are projected to 
worsen in the future. This is expected to improve conditions within the estuarine community 
and contribute to the overall ecological health of the region, consistent with the desired 
restoration conditions stated above. There are uncertainties related to when those projects 
will be completed and assumption is made that they will be in time.   


5.0 Conclusions 


As indicated before, this updated system-level evaluation does not include an evaluation of 
the new modeling output, therefore the following August 2007 conclusions are considered to 
be draft.  RECOVER used tools that the PDT developed to evaluate the Western PIR of the 
C-111 SC project because the model that RECOVER prefers for evaluating systemwide 
performance operates at too gross of a scale to perceive the differences between project 
alternatives.  RECOVER has reviewed the performance measures selected by the PDT and 
finds them adequate for evaluating the difference between alternative plans and generating 
the benefits of the alternative plans.   


RECOVER recommends clearly linking the project monitoring plan to the second PIR 
(eastern PIR) schedule to ensure that information will be available in time to improve the 
second PIR.  The monitoring plan should also link to potential management actions 
associated with both PIRs that may be taken to adjust the project based on the new 
information. 


RECOVER encourages the PDT to begin planning for the eastern PIR because the full 
benefits of the C-111 SC project will not be achieved without the construction of the eastern 
PIR.  RECOVER also encourages the completion of the many projects listed above which 
CERP and the C-111 SC depends on for the achievement of the project goals and objectives. 


RECOVER recommends that future program-level evaluations review additional water to be 
made available to the suite of Biscayne Bay and Florida Bay projects including this project. 


6.0 References 
USACE and SFWMD, 1999, Central and Southern Florida Project Comprehensive Review 
Study Final Integrated Feasibility Report and Programmatic Environmental Impact 
Statement, U.S. Army Corps of Engineers Jacksonville District, Jacksonville, Florida and 
South Florida Water Management District West Palm Beach, Florida. 







Appendix A: C-111 Spreader Canal Project Goals and Objectives 


Project Goals 
1. Improve habitat and functional quality.  Healthy freshwater wetlands in the Southern 


Glades will be preserved and productive freshwater wetlands will be established in the Model 
Lands area.  Improvements to Manatee Bay and Barnes Sound will require the establishment 
and maintenance of a freshwater/salinity balance that will sustain estuarine ecosystems.   


2. Improve native plant and animal species abundance and diversity. Project design and 
implementation must seek to balance potentially competing needs of plants and animals that 
are characteristic of freshwater wetlands with requirements of seagrasses and saltwater fishes.  
Attention will be given to impacts to endangered species such as the indigo snake, Cape 
Sable Seaside Sparrow, and manatee that may be present in the project area.  Efforts will also 
be directed to the control of exotic plants and animals, e.g. melaleuca, Brazilian pepper, grass 
carp and Asian eel.   


3. Reserve sufficient water for the restoration of the natural system. This goal will be 
addressed by looking at the seasonal water availability, seasonal salinity fluctuations in 
Manatee Bay, and the impact of the C-111 Spreader Canal project within the existing, 
regional water budget.  Sufficient water will be defined in terms of both quantity and timing 
of delivery. 


 
Project Objectives  
1. Restore more natural flow patterns, hydroperiods and ecological connectivity between 


the Southern Glades, Model lands and adjacent natural areas.  Hydrologic targets and 
performance measures will be developed to guide project planning and design.  This includes 
the establishment of site-specific flow patterns and water depth needed to create or sustain 
freshwater wetlands.  Impediments to ecological connectivity, such as berms and roadways, 
will be evaluated.   


2. Eliminate project-induced ecologically damaging flows through C-111 to Barnes Sound 
and Florida Bay.  Hydrologic targets and performance measures will be developed to 
address the distribution between overland flow and tidal creeks and to account for the effect 
of sea level changes.  The need for a transition zone model will be considered.  Achievement 
of this objective is to be accomplished by the backfilling of existing canals and removal of 
water control structures.  Project planning and design phases will evaluate how to implement 
these components without sacrificing operational flexibility, efficiency and effectiveness.   


3. Provide ecologically compatible water quality consistent with Federal and state 
requirements applicable to the Southern Glades, Model Lands and Everglades National 
Park.  Although water quality within the C-111 basin currently meets established water 
quality standards, the C-111 Spreader Canal project will modify the direction and volume of 
flow in ways that may result in unacceptable changes to the water quality. Project 
implementation will involve tasks to: identify the water quality needs of the various wetland, 
marsh and estuarine ecosystems within the project area, assess potential adverse impacts, and 
evaluate ways to deliver water of acceptable quality to the natural systems. Efforts to 
determine applicable Federal, state and local regulatory requirements will be undertaken. 
Permitting requirements and associated compliance monitoring regimes will be identified. 


 
 
 
 







Appendix B – Performance Measure Descriptions 
 
The flow timing and distribution performance measure is very similar to that being 
considered for adoption by RECOVER’s Greater Everglades Subteam.  The timing element 
of the PM quantifies the volume discharged across the transect as a percentage of the total 
volume discharged across the transect over the coarse of one year.  The distribution element 
of the PM quantifies the volume discharged across the transect as a percentage of the entire 
volume being discharged across all transects (i.e., all water flowing to tide) during an 
individual day, for each day of the year.  For MODBRANCH, this “mapping” of the 
transect’s the annual discharge and contribution to the total volume being discharged to tide 
are performed for each of the three single-year simulations.  The charted relative 
contributions for each alternative are compared against that of the “pre-drainage” condition 
for the like year.  The degree to which the alternative’s discharges across the transect exhibit 
a larger/lesser contribution than that of the target is then used to compute an index on a scale 
from 0.0 to 1.0 (0 deviation from target yields a score of 1.0). 


The hydroperiod performance measure characterizes the range of hydroperiods 
experienced within each landscape-scale indicator region (expressed in terms of 30-day 
classes) and characterizes the relative presence of each hydroperiod class within the indicator 
region (expressed in terms of percent-area experiencing a hydroperiod within the noted 
hydroperiod class).  This performance measure is intended to be an indicator of (or surrogate 
for) vegetation community type.  Therefore, charted values are discontinuous hydroperiods.  
The differences in percent-area between the target condition and each alternative are 
computed for each hydroperiod class.  The degree to which the percent area experiencing a 
given hydroperiod class differs from that of the target condition is then used to compute an 
index on a scale from 0.0 to 1.0  (0 deviation from target yields a score of 1.0).  If the relative 
abundance/presence of hydroperiods within the indicator region is identical to that of the 
target condition, the total deviation from target = 0 (and would yield an index score of 1.0). 


The salinity performance measure is based on stage-salinity relationships/formulae 
provided by ENP researchers.  The performance measure characterizes the range of salinities 
experienced within each of several estuarine/marine sub-basins (e.g., Long Sound, Joe Bay, 
Manatee May, Barnes Sound, etc.) in terms of salinity class (at 5 ppt intervals) and duration.  
The basin and year-specific salinity durations exhibited for each alternative are compared 
against those yielded by the target condition.  The degree to which the salinity durations for 
the alternative differ from that of the target condition is then used to compute an index on a 
scale from 0.0 to 1.0  (0 deviation from target yields a score of 1.0). 
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The following document is a brief addendum to the updated C-111Spreader Canal (SC) Regional 
Evaluation provided by RECOVER to the C-111SC Project Delivery Team (PDT).  This 
addendum is focused on three components of the updated Western Project Implementation 
Report (PIR) (phase I): 1) Specific Performance Measures (PMs) selected  and relevance to 
project  and CERP goals, 2) changes in model assumptions, project objectives and related 
operations, and review of project alternative performance, and 3) new information available from 
RECOVER including relationship of phase 1 of C-111SC performance within the context of 
CERP performance under Band 1 conditions (see MISP 
http://www.evergladesplan.org/pm/pm_docs/integrated_schedule/022708_task_mtg/2e_2005_mi
sp.pdf and Draft RECOVER Band 1 report for details). A fourth section identifies minor updates 
from the previous evaluation. (Feb 2009).  


In the first regional evaluation RECOVER included a short description of the alternatives (C 
series) and the relationship to system-wide goals of CERP (August 2007).  The updated regional 
evaluation was requested because the C-111SC PDT split the project into two separate PIRs 
(Western PIR and Eastern PIR) prompting the development of additional model runs including 
the 2D alternative.  During the second round of modeling, alternative 2D was optimized to make 
better use of available water and two alternatives were created (2DL long and 2DS short).  
Alternative 2DL is the same as the original 2D alternative, while 2DS is an optimized version of 
2D using only one-half of the Aerojet Canal feature. 


The following information should be used in conjunction with the draft report provided to the 
PDT in February 2009.  


 
I) The three hydrologic PMs utilized by the C-11SC PDT, as noted in RECOVER’s PM 


consistency review 
(http://www.evergladesplan.org/pm/recover/recover_docs/et/et_reviews/et_rev_c-
111_pm_review.pdf), are generally consistent with the CERP system-wide goals and 
objective and relevant to the C-111SC goals. Although the PIR is now phased and the 
current objectives focus primarily on Taylor Slough and the western components, the 
PMs selected are still relevant tools to be used with comparisons of alternative 
performance.  


 
a. General Comments: 
 


i. Uncertainty- The project team characterized uncertainty with the 
MODBRANCH model. Little discussion of uncertainty regarding PM 
targets was provided beyond that of ranking PMs. The RECOVER PM 
documentation sheets 
(http://www.evergladesplan.org/pm/recover/eval_team_perf_measures.asp
x), the model uncertainty report (2002), and the model needs document 
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(2005) all provide additional discussion regarding PM and model 
uncertainty.                      


 
ii. Evaluation of Benefits-  Although the methods are described sufficiently, 


little direct link between the specific change in salinity, flow, or stage is 
provided. RECOVER reviewed the specific flow and salinity changes in 
the intermediate spreadsheets noted in the benefits analysis and has 
included this linkage to provide a better understanding of the relative 
magnitude of change in performance and the actual projected or estimated 
conditions (Flow and salinity discussion in section III of this addendum). 


 
b. PM specific comments: 
 


i. Coastal zone Salinity PM (2.4) and associated acreages used- The focus of 
phase 1 of the C-111SC project is on Taylor Slough (TS). This is an area 
of hypersalinity and one of the key reasons to redistribute flows (Lee et al. 
2006). Deliveries to TS also directly affect FBs larger acreage (Nuttle et 
al. 2000). This larger acreage was not used in the calculation of benefits 
(HUs). Given that changes in TS are the greatest and the focus of the 
project, and benefits translate directly downstream, it is likely that some 
portion of the FL Bay acreage should be included in the benefits estimate 
(Figure 1- salinity series). As noted in the Band 1 figure, benefits likely 
fall somewhere in between the coastal fringe noted by the project team 
specific results (Figure 1) and the Band 1 estimated far field effects 
(Figure 2).  This is likely a significant underestimate of the benefits to FL 
Bay given the constraint of acreage to Barnes Sound, TS, Little Madeira, 
Blackwater Sound, and Long Sound)  


 
ii. Location of Flow Transects Used (PM 1.5)- Similar to the issue noted 


above, the goals of the project related to flow are to redistribute flows 
from E to W and to provide a temporal shift in flows toward dry season 
deliveries. Given that phase one is focused on benefits to TS, one should 
expect a shift in deliveries to the West (w/corresponding reductions to the 
east). Because no additional water is available a corresponding reduction 
of inflows to the east should be expected (Figure 3- Transects T3 and T4).  


 
iii. Vegetation Hydroperiods (PM 2.1)- A project goal identified in the 


Restudy is to improve deliveries and enhance hydraulic connectivity and 
sheetflow in the Model Lands and Southern Glades areas.   The objective 
of this metric is to minimize each alternative’s deviation from the target.  
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The resulting measure of agreement with the Target condition was 
expressed as an index of 0.0 to 1.0 (with 1.0 representing an ideal match to 
the target, 0.0 representing little/no resemblance to the target condition) 
for each indicator region for the Baseline condition and each Project 
Alternative condition.  As noted in the RECOVER PM consistency review 
there are some small differences between this PM and RECOVER PM 
targets thou they are generally consistent. The linear function used to 
describe benefits is useful but ongoing project monitoring should help to 
reduce uncertainties regarding specific vegetation community optima and 
tolerances and their response to changing hydroperiods. Hence, with 
additional input from ongoing vegetation monitoring being conducted in 
the Greater Everglades, refinements to the existing linear assumption can 
be made and applied to future efforts.   


 


II) Changes in Model Assumptions and Related Alternative Performance: 
 


In the first regional evaluation RECOVER included a short description of the alternatives 
(C series) and the relationship to system-wide goals of CERP (August 2007). The updated 
regional evaluation was requested because additional model runs were conducted including the 
2D short and 2D long alternatives. The 2 D long alternative was added during the second round 
of modeling. This alternative differs from the short alternative by extending the Aerojet canal by 
an additional 2 miles (see table 2 of main report for list of alternative descriptions).  


 
a. Results of the previous model runs are similar to current (Figures 1A-1F) except 


for the addition of both the 2D long and 2D short alternatives.  
b. The following review of alternative performance focuses on the updated modeling 


and analysis conducted by the PDT. 
i.  Salinity PM- As noted by the project evaluation of benefits (Table 1), 


alternatives 2DL, 2DS and 6D perform the best. Although formulation 
without (FWO) and Existing CERP Baseline (ECB) perform well overall, 
they do not provide additional benefit to TS which is the focus of phase 1 
of the C-111SC project. The actual magnitude of change in salinity is 
noted in figures 1D-1F for a subset of the basins under the dry year 
condition (1989). Taylor Slough and Little Madeira show a reduction in 
the total number of days experiencing the highest (undesirable) salinity 
classes. 


  
ii. Flow PM-  Table 2 displays the calculation of benefits associated with the 


flow PM. Because limited additional storage is available under the with 
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project scenarios, gains on distribution are expected over those of timing. 
alternatives 2DS, 2DL and 6D perform the best regarding shifting the 
distribution of flows to match natural system conditions. RECOVER 
linked the relative changes noted in the project benefits analysis to the 
actual magnitude in changes in flow. Figures 4A-4C characterize 
cumulative flow across transects (Figure 3) for the three best alternatives. 
There is an approximate 40-50 K acre-ft increase in overall flows under 
the 2DS and 2DL alternatives which add to the distribution and timing 
benefits noted in table 2. 


 
Although the project team expressed concerns over high flows at the S-
197, it is unclear whether these flows are damaging flows to the estuary. 
Understanding the return frequency of such events relative to the Natural 
System Model targets is important to obtaining ecological health. The 
discussion of the importance of understanding annual and inter-annual 
variability continues in section C below. 


 
 


iii. Vegetation PM- Table 3 displays the calculation of benefits conducted by 
the PDT. As measured using this metric, under average hydrologic 
conditions, all of the with project alternatives provide improved vegetation 
hydroperiod conditions relative to the No Action Alternative.  Under dry 
year conditions, the with-project alternatives are only slightly better than 
the No Action Alternative.  This is not surprising since during dry years 
there is very little water available to be diverted or detained by project 
features.  Under wet year hydrologic conditions, most of the with-project 
alternatives provide slightly worse vegetation hydroperiod conditions as 
measured by this performance metric.  Alternative 6D provides the most 
lift under average and wet year conditions while 2D short provides the 
best conditions for dry years.  


 
 
c. PMs and scoring 


i. As noted in the previous evaluation and in the project documentation, the 
MODBRANCH model run is based on three years (wet, dry and average). 
In most cases (Flow and Salinity) the project team looked at average 
annual performance for all three years combined. Although perfectly 
acceptable, average year potentially underestimates or masks seasonal 
benefits (and does not allow one to understand return frequencies of 
specific types of events). Hypersalinity and reduced flows are more of an 
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issue in dry years. Additionally, within year benefits may be masked as 
well (see Figures 6A and 6B Southern Estuaries salinity figures from Band 
1 where average annual decrease in salinity is approximately 1.1 ppt while 
monthly shifts may be as high as 4.5 ppt). Either method of analysis is 
valid given the many ways to divide up or weight the PMs and their 
components. Looking at annual and interannual variation adds to the 
ecological intent of the PMs. 


III) New information related to system wide goals of CERP: 


 
a. Other potential information (beyond existing monitoring, etc)- the recent Band 1 


model run conducted by RECOVER suggests that C-111 in combination with a 
suite of 10 projects (identified as Band 1 projects in the MISP*) produces 
substantially more benefit over a much larger area (Figure 2- Map identifying far 
field effects of Band 1 in FL Bay).  The C-111 project is an important component 
in the Band 1 model run helping to increase flows to Taylor Slough and E 
marshes of the Greater Everglades (Figures 7 and 8-  Transect 23 flows and 
Transect map) and correspondingly start to reduce salinities in FL Bay (Figures 
6A and 6B). (Additional model output for the entire suite of RECOVER salinity 
stations is available for the Band 1 effort is desired. The figures presented identify 
the far field effects (of band 1) thereby establishing the larger domain benefited 
by contributions of the C-111 SC project.  Both the transect flow results and the 
salinity results in Band 1 are consistent with the PDT benefits analysis. 


 
IV)  Clarifications to February 2009 evaluation: 
 


a. S-177 Flow assumptions: 
Although the S-177 flows under Cerp0 and 2050B3 condition are nearly the 
same, many of the components of the future without project condition have 
not yet been implemented (as detailed in the February 2009 report). It is 
likely more appropriate to compare to existing conditions to determine the 
differences between with project conditions with CERP and the no action 
alternative. This will provide a more realistic comparison based on current 
projects and operations. This has implications on the Greater Everglades 
boundary model conditions as can be seen by the magnitude of change in 
flow at the S-177 (Figure 9). 


b. With and without project assumptions and affects on boundary conditions. 
i. The previous evaluation clearly described that the C-111 SC project is at 


the lower end of the Greater Everglades System feeding into Southern 
Estuaries. Because the project is at the end of the GE flowpath, there are 
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minor effects on the boundary conditions of the Greater Everglades. In 
general the differences in the split of water between the alternatives (1/3 
and 2/3rd split) and the effectiveness of the seepage buffer are the two 
factors effecting the eastern edge of the GE within Everglades National 
park. Later components of the C-111 SC are expected to provide water to 
the eastern most components of the Greater Everglades domain (Model 
lands). As noted in the project flow and salinity documents, the GE 
boundary provides inflows in to the estuarine component of the project 
domain. 


Conclusions: 


 


This addendum to the regional evaluation characterizes changes in model alternative 
assumptions as well as corresponding performance of the alternatives, and links alternative 
performance to the system-wide goals of CERP. The PMs selected are consistent with the goals 
and objectives of the C-111SC project as well as the overarching system-wide goals and 
objectives of the CERP.  The C-111SC PDT documented that due to differences in hydrologic 
model codes (SFWMM versus Modbranch), scale (regional versus local), temporal and spatial 
resolution (coarse versus fine), and simulated period of record (36-year continuous versus three 
individual average, wet, and dry-year simulations), RECOVER system-wide performance 
measures developed for application with the SFWMM could not be used directly with the 
Modbranch model.  As a result, PMs were designed to detect intended and unintended effects 
within the study area associated with greater retention and improved distribution of water in 
eastern ENP.  The PDT developed performance metrics that would be capable of measuring 
ecologically-significant hydrologic stressors which are embedded in RECOVER performance 
measures, but at a project-level scale and in a manner that is more appropriate for the finer-
resolution, basin-specific Modbranch model application being used by the PDT.  The applied 
performance metrics identified by the PDT [Sheetflow timing and distribution (PM 1.5); 
Hydroperiod-inferred vegetation communities (PM 2.1); and Stage-inferred coastal zone 
salinities (PM 2.4)] measure changes in the timing of overland flow distribution to Taylor 
Slough, and hydroperiods and water depths/stages within the study area. 


The C-111SC is primarily intended to improve the quantity, timing, and distribution of water 
delivered to Florida Bay via Taylor Slough.  It is anticipated that these improvements can be 
realized through the establishment of a hydraulic ridge between Taylor Slough and the C-111 
Canal, to reduce seepage from Taylor Slough, and its headwaters.  The hydraulic ridge will be 
established by combining operational changes within the lower C-111 Canal (south of S-177), 
and the diversion of water that is currently being discharged through S-177, S-18C and S-197 to 
the existing Aerojet Canal, and an above ground detention area, to be constructed within the 
SFWMD owned Frog Pond lands.  Marsh stage triggers in Taylor Slough, and elsewhere in the 
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adjacent basin, will be used to manage pumping rates, and to increase the net water distributed 
west of the existing C-111 Canal system.  Although the recommended plan’s primary focus is on 
improvements to Florida Bay, the plan is also intended to improve hydroperiods within the 
wetlands of the Southern Everglades and Model Lands. This will largely be accomplished by 
proposed modifications to current operations at structure S-20, installation of an earthen plug in 
the L-31E Canal near structure S-20A, installation of earthen plugs in the C-110 Canal, in 
combination with later phases of C-111 and Biscayne Bay Coastal Wetlands projects. 


Project model results indicated that Alt 2D (L&S) and Alt 6D provide the greatest restoration 
benefit to the area in question. Although using three proxy years (Wet, dry and average) is 
acceptable given the multiple means of evaluating performance, additional benefit will likely be 
achieved seasonally that can be masked by the average annual performance (see discussion and 
figures noted above).   Because the focus of Phase 1 of C-111 SC project is Taylor Slough and 
the downstream receiving estuary, the team should recognize the potential additional benefit 
provided to Florida Bay currently not included in the benefits area calculations. Although the 
project modeling stops at the coastline, RECOVER Band 1 model run indicates that the C-111 
project contributes to the system wide goals of CERP further reducing FL Bay salinities (see 
transect 23 flows and salinity estimate figures for FL Bay stations). As noted above, the C-
111SC is now a phased project. It is important to remember the original goals of the project to 
rehydrate the Model Lands and Southeastern edge of the Greater Everglades to ultimately 
achieve the larger system-wide goals and benefits outline in the Yellow Book.  
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Tables 


Results for Performance Metric 2.4 Coastal Salinities (from project benefits analysis) 


Scenario 
Scenario 
HU Score 


Barnes 
Sound 


Manatee 
Bay 


Joe 
Bay 


Little 
Madeira 


Bay 
Long 


Sound 


Pre-Drainage/Target 27,302 16,902 2,497 3,385 2,361 2,153 


FWO 21,938 78% 72% 88% 89% 87% 


ECB 21,752 78% 75% 85% 85% 84% 


Alt_1C 19,375 63% 66% 89% 90% 90% 


Alt_1D 18,623 59% 62% 89% 91% 90% 


Alt_2DS 19,602 64% 66% 90% 91% 90% 


Alt_2DL 19,796 65% 67% 90% 91% 90% 


Alt_3D 19,408 63% 65% 90% 91% 90% 


Alt_6D 20,975 72% 75% 88% 88% 87% 


 


Results for Performance Metric 1.5 Flow Timing, Distribution and Volume 


Scenario 
Scenario 
HU Score 


Taylor 
Slough 
Timing 


Taylor 
Slough 


Distribution


Pre-Drainage/Target 98,472 100% 100% 


FWO 64,142 93% 37% 


ECB 65,976 95% 39% 


Alt_1C 68,312 92% 47% 


Alt_1D 68,935 93% 47% 


Alt_2DS 68,724 89% 50% 


Alt_2DL 68,394 88% 50% 


Alt_3D 67,163 90% 47% 


Alt_6D 70,976 93% 51% 
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Results for Performance Metric 2.1 Vegetation Hydroperiod 


Scenario 
Scenario 
HU Score 


Average 
Year 


(1978) 
Dry Year 


(1989) 


Wet 
Year 


(1995) 


Pre-Drainage/Target 155,098 100% 100% 100% 


FWO 74,619 40% 59% 45% 


ECB 75,186 41% 59% 45% 


Alt_1C 73,339 42% 59% 40% 


Alt_1D 74,275 44% 61% 39% 


Alt_2DS 78,805 46% 62% 44% 


Alt_2DL 77,081 45% 61% 43% 


Alt_3D 76,786 45% 60% 43% 


Alt_6D 80,454 47% 60% 48% 


 


 


 


 


 


 


 


 


 


 


 


 


 


Figures
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Figures 1A‐1F: Alternative Salinity in Taylor Slough, Little Madeira, and Taylor River during dry years 
(Figures A‐C are based on old model runs and D‐F are based on the current alternative runs).
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Figure 2: Spatial extent of C-111 project effects within the context of Band 1. C-111 project 
effects are noted by coastaline polygons while  ellipses represent the far field effects of Band 1. 


 


 


Figure 3: Transect Locations 
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Figures 4 (A-C): Transect flow volumes 


4A- Alt 2DShort transect flow volumes: 


 


 


4B- Alt 2DL transect volumes: 
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4C- Alt 6 D transect volumes: 


 


Figure 5: Indicator regions applied to C-111SC project vegetation PM (2.1) 
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Figure 6 (A and B): Band 1 Monthly mean and average annual salinity 


 


        


Figure 7- Flow transects from Band 1 model run: 
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Figure 8- Map with location of flow transects 
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Figure 9- SFWMM flows through the S-177 





