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EXECUTIVE SUMMARY 

 

The South Florida Water Management District (SFWMD) has initiated a comprehensive Everglades 

program to protect and restore the Florida Everglades.  The Everglades Forever Act requires that urban and 

agricultural runoff discharged to the Everglades Protection Area (EPA) must achieve and maintain state 

water quality standards including the phosphorus criterion established in Rule 62-302.540, Florida 

Administrative Code (F.A.C).  The SFWMD has contracted with MACTEC Engineering and Consulting, 

Inc. (MACTEC) to perform an alternatives evaluation for using the Western C-11 Impoundment as a 

treatment area for elevated levels of total phosphorus generated within the C-11 West Basin.  These 

alternatives were selected to minimize the impact to flood protection and water supply which are the main 

purposes of the impoundment. 

 

Review of the phosphorus removal performance of each alternative using three design storms indicates little 

difference in the removal efficiency of each alternative.  For the design storms the flow weighted average 

removal was relatively low (3.4 to 5.2 percent).  However, during low flow events, removal is estimated to 

be as high as 52.8 percent.  This indicates that for low flow conditions the use of an internal levee may 

substantially increase phosphorus removal.  Sub-areas were used in the model to better approximate the 

geometry created by the addition of the levees, using sub-areas, phosphorus removal increased over the 

single area simulations by an average of 0.7 percent for the flow weighted average conditions and by as 

much as 36.9 percent during low flow conditions.  These results indicate that the addition of the levees 

would increase the phosphorus removal potential of the impoundment. 

 

Review of the potential environmental impacts of each alternative indicated little difference between the 

two designs and no significant additional impacts over the construction of the impoundment.  The main 

differences noted were an increase in shallow water habitat from the longer levee design for Alternative 1 

and the loss of approximately one acre of wetland along the C-502A canal for Alternative 2.   

 

The major difference between Alternative 1 and 2 was presented in the opinion of costs.  Alternative 1 was 

estimated at $9.23 million and Alternative 2 was estimated to be $8.15 million.  The differences in costs 

were due to the longer levee length for Alternative 1.   

 

Based on the information presented, Alternative 2 may be more cost effective of the two alternatives and 

could provide significant phosphorus removal under low flow conditions. 
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1.0 INTRODUCTION 
 

1.1 BACKGROUND 
 
During the settlement of southern Florida, the Everglades were changed when the region was drained for 

agriculture and development.  Growth in the region continued through the 20th century, resulting in a loss of 

nearly half of the Everglades.  The multi-purpose Central and South Florida (C&SF) project provides flood 

control, water supply for municipal, industrial, and agricultural purposes, prevention of saltwater intrusion, 

water supply for Everglades National Park, and protection of fish and wildlife resources.  As an extension 

of the C&SF Project, the Comprehensive Everglades Restoration Plan (CERP) was authorized by the Water 

Resources Development Act (WRDA) of 2000 and approved as a framework and guide for modifications to 

the C&SF project needed to restore the south Florida ecosystem and to provide for the other water-related 

needs of the region (Brown and Caldwell, 2002).  The CERP designates areas of concern and establishes 

projects to meet water quality and restoration goals. 

 

In addition to CERP, Florida’s 1994 Everglades Forever Act (EFA) established long-term water quality 

goals designed to restore and protect the Everglades Protection Area (EPA).  To meet the EFA goals, the 

Florida Department of Environmental Protection and the South Florida Water Management District 

(SFWMD) initiated a comprehensive and consistent set of strategies, known as the Everglades Program.  A 

major component of the Everglades Program is the Everglades Stormwater Program (ESP).  In accordance 

with the requirements of the EFA, the “Non-ECP (Everglades Construction Project) Permit” was issued to 

the SFWMD so the SFWMD could operate and maintain water control structures which discharge into, 

within, or from the EPA, and which are not part of the ECP.  Upon issuance of the Non-ECP permit, the 

SFWMD initiated the implementation of the permit conditions through the creation of the ESP, which 

includes eight urban and tributary basins.  

 

The long-term goal of the Everglades restoration effort is to implement the optimal combination of source 

controls, Stormwater Treatment Areas (STAs), Advanced Treatment Technologies (ATTs), and/or 

regulatory programs to ensure that all waters discharged into the EPA meet the numeric phosphorus 

criterion of 10 parts per billion (ppb) and other applicable state water quality standards (Brown and 

Caldwell, 2002).  Although progress has been made towards reducing phosphorus levels discharged to the 

EPA, additional phosphorus control measures are needed to achieve compliance with the requirements of 

the EFA. 
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1.2 PROJECT BACKGROUND 
 
To meet the phosphorus requirements designated in the EFA, the SFWMD and other stakeholders 

developed the Long-Term Plan for Achieving Water Quality Goals, which addresses both the ECP and ESP 

Basins.  In order to evaluate the feasibility of additional water quality improvement measures to meet long-

term water quality goals in the C-11 West Basin (an ESP Basin), the SFWMD requested that MACTEC 

Engineering and Consulting, Inc. (MACTEC) formulate two alternative modifications to the internal design 

of the Western C-11 Impoundment that would maximize the travel time of excess stormwater inflows into 

the impoundment and would thus maximize the potential for reduction of pollutants within the 

impoundment. 

 

The C-11 West Basin is located in south central Broward County and covers an area of about 72 square 

miles.  The excess water from the basin, which is comprised of stormwater runoff and ground water 

seepage from the EPA, is pumped from the C-11 Canal via the S-9 pump station into Water Conservation 

Area (WCA) 3A (Figure 1.1).  WCA 3A is defined in the EFA as part of the EPA.  The SFWMD has 

initiated projects and programs in the basin, some of which are discussed below, to protect the EPA and 

meet EFA requirements. 

 

The C-11 West Basin Critical Project is an ongoing project sponsored by the SFWMD and is intended to 

isolate WCA 3A seepage from C-11 West Basin runoff.  A divide structure (S-381) contains seepage west 

of this new structure while a set of smaller pumps (S-9A) returns seepage back to the WCA 3A.  It is 

expected that total phosphorus levels going into WCA 3A will be reduced by the recycling of seepage 

water.  In addition, the smaller S-9A pumps will not only minimize the amount of stormwater pumped from 

the C-11 West Basin by the S-9 pumps, but will also reduce the frequency of bottom scour and drawdown  

caused by the larger (S-9) pumps. 

 

The Western C-11 Impoundment and Diversion Canal project, a planned CERP project, consists of a 1,600-

acre stormwater impoundment and approximately 8-miles of canal to divert flood waters to other storage 

areas (i.e., C-9 Impoundment).  Urban runoff from the C-11 West Basin will be captured in these two 

impoundments, thus diverting stormwater away from WCA 3A.  However, the initial CERP projects will 

not result in the elimination of all stormwater discharges to WCA 3A.  As per CERP design, inflows not 

directly accommodated by the Western C-11 and C-9 Impoundments will bypass untreated to the S-9 pump 

station and WCA-3A.  The potential for routing through the impoundment all excess stormwater as a means 

to achieving additional water quality improvements needs to be investigated and evaluated.  Once routed 
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through the impoundment, the excess inflows would then be returned to the C-11 West Canal at a point 

downstream (west) of the S-381 structure. 

 

MACTEC has reviewed two potential alternatives to the Western C-11 Impoundment internal design as 

documented in the Final Evaluation of Stormwater Treatment Potential of the Western C-11 Impoundment, 

Task 2: Alternatives Formulation Report (MACTEC, 2003).  These alternative designs consisted of 

constructing internal levees within the Western C-11 Impoundment that would maximize the travel time of 

excess stormwater inflows through the impoundment while minimizing the reduction in overall storage 

volume.  By increasing the travel time through the impoundment, the potential for reduction of pollutants 

(by sedimentation of sediment entrained in the stormwater) within the impoundment prior to being returned 

to the C-11 West Canal downstream (west) of the S-381 structure is increased.  As part of the Alternative 2 

configuration, a different location for the outlet structure was reviewed. 

 

The two alternatives formulated for evaluation consisted of constructing internal levees within the 

impoundment to route stormwater and prevent short-circuiting to the outfall.  Alternative 1 consisted of a 

levee placed in a north-south orientation with an extension of this levee placed at the northern end directed 

eastward.  One additional levees were also placed in the western portion of the impoundment to reduce the 

overall fetch length; thereby, reducing the potential for erosion from wave action.  The influent and effluent 

structures for Alternative 1 are placed in the southeast and southwest corners of the impoundment, 

respectively.  Alternative 2 consisted of a single levee directed to the northeast from below the midpoint of 

the western wall of the impoundment.  At a distance of approximately two-thirds of the maximum width of 

the impoundment, the levee bends to the east.  This configuration provides fetch reduction throughout the 

impoundment.  For Alternative 2, the influent structure will remain in the southeast corner of the 

impoundment and the effluent structure will be moved to the north of the internal levee along the western 

wall.  Figures presenting the two alternatives from the Alternatives Formulation Report are provided in 

Appendix A. 

 

Internal levees will be constructed similar to the external levees that make the exterior sidewalls of the 

Western C-11 Impoundment.  However, the internal levees may be designed with a 1:2 side slope.  Top of 

levee elevations will be similar to the elevation of adjacent external levees.  The width of the top of the 

levee will be approximately 12 feet and the bottom width will be approximately 52 feet.  The two 

alternatives to the internal design of the Western C-11 Impoundment are similar in function.  However, 

Alternative 1 consists of 12,200 feet of internal levee and Alternative 2 consists of 8,100 feet of internal 

levee.   
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1.3 MODIFICATIONS TO THE ORIGINAL INTERNAL LEVEE CONCEPTUAL DESIGN 
 

Since the finalization of the Alternatives Formulation Report, additional internal modifications to the 

Western C-11 Impoundment have been added.  These modifications include the addition of a sump near the 

outfall to provide a sediment trap.  For Alternative 1, the sump is located approximately 800 feet north of 

the outfall structure (Appendix A) and is 2,500 feet in width (east/west) and 500 feet long (north/south) and  

extends from the western wall to the central internal levee.  The sump will be 4 feet below the bottom grade 

of the impoundment (2 feet mean sea level [msl]) and have 3 to 1 side slopes to allow for vehicles to enter 

the sump for maintenance.  For Alternative 2, modifications include a sump located approximately 3,200 

feet north of the Alternative 2 outfall structure.  This sump has a latitudinal centerline of 500 feet (east/west 

width) and a longitudinal length of 500 feet (north/south).  Similar to Alternative 1 the sump will be 4 feet 

below the bottom grade of the impoundment and have 3 to 1 side slopes.  Also, for Alternative 2, the fish 

refuge area located along the southern external levee will be reduced by approximately 11.5 acres.  An 

additional fish refuge (approximately 11.5 acres) will be provided north of the internal levee adjacent to the 

outfall to provide refuge for fish in this area.  These modifications have been added to the Alternatives 

Formulation Report figures presented in Appendix A.  A figure with a conceptual cross section of the sump 

area has been included as Figure 1.2. 

1.4 PROJECT OBJECTIVES 
 

The objectives of this report are: 

 

• Present an evaluation of the phosphorus removal performance of the two alternatives presented 
above using a phosphorus removal model.  The two scenarios will look at a low flow and a high 
flow event and an additional high flow event to verify model performance.  These scenarios will 
provide information of the potential long-term effectiveness of using the Western C-11 
Impoundment for water quality treatment. 

• Present a preliminary evaluation of the environmental impact of each alternative. 

• Present a preliminary present worth cost estimate for each proposed alternative including capital 
costs and annual operation and maintenance (O&M) costs. 

• Present preliminary implementation schedules, covering design, construction, start-up, and 
stabilization of the water quality treatment alternatives. 
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1.5 REPORT ORGANIZATION 

 

This report is organized as follows:   

• Section 1.0 describes the background of the project and describes the project objective;  

• Section 2.0 presents an evaluation of the alternatives and estimates the phosphorus removal 
efficiency;  

• Section 3.0 presents a preliminary assessment of the potential environmental impact for each 
alternative;  

• Section 4.0 presents a preliminary cost comparison between the two alternatives, including capital 
costs and O&M costs;  

• Section 5.0 presents a preliminary implementation schedule;  

• Section 6.0 provides a summary of the alternative evaluations and conclusions; and  

• Section 7.0 provides a list of references.   

 

Tables and figures and appendices follow immediately after Section 7.0.   
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2.0 PERFOMANCE EVALUATION OF THE ALTERNATIVES 
 
 
2.1 MODELING OBJECTIVES 

 

To assess the feasibility of implementing an alternative design for the Western C-11 Impoundment, 

modeling of the potential removal for phosphorus was employed.  The model used in this evaluation was 

selected based upon a review of the literature, discussions with the SFWMD, and discussions with Dr. 

William W. Walker, Jr. (wetland modeling consultant for SFWMD).  This model used an empirical second 

order equation for predicting phosphorus retention in urban lakes and detention ponds.  This model was 

developed by the U.S. Army Corps of Engineers and verified using U.S. Environmental Protection Agency 

(USEPA) Nationwide Urban Runoff Program (NURP) data (Walker, 1987).  This modeling approach is 

presented in Phosphorus Removal by Urban Detention Basins by W.W. Walker, Jr. (Appendix B).  

 

2.2 REMOVAL PERFORMANCE OF THE WESTERN C-11 IMPOUNDMENT 

2.2.1 Model Description 
 

The empirical model used in this evaluation relates phosphorus removal (through sedimentation) to a 

second order decay rate, K2 and considers the overflow rate and settling velocity of sediment particles 

entering the system.  Explanation of the model equations and parameters are presented below. 

 

Mean surface overflow rate (Qs) during storm periods equals: 

Qs = Qm / A 

where: 

Qm – mean pond outflow (cm3/hr) 

 A – mean pond surface area (cm2) 

 

This ratio estimates the potential removal during storm events for particles of a given settling velocity.  

Under ideal conditions, particles with settling velocities greater than the surface overflow rate would be 

removed.  The particles with settling velocities less than the surface overflow rate would pass though or 

remained suspended at the end of the event (Walker, 1987). 

 



Alternatives Evaluation Report  MACTEC Project Number: 6308-03-0032 
Western C-11 Impoundment   March 10, 2004 
South Florida Water Management District 
 
 

2-2 

The following table presents the frequency distribution for particle settling velocities in typical urban 

runoff: 

 

Percentile 10 30 50 70 90 

Velocity (cm/hr) 0.9 9 46 210 2000 

 

This estimates the potential performance of the impoundment in removing sediment. 

 

For impoundments with volumes large enough to store runoff between events and with relatively long 

periods between storm events, other mechanisms in addition to settling (biological phosphorus uptake and 

adsorption) would also contribute to phosphorus removal.  Under these conditions the performance of the 

impoundment would be related to the dimensionless storage ratio that estimates the impoundments potential 

to store and subsequently remove materials during quiescent periods between storm events:  

mp VV /  

where: 

pV – permanent pool volume (m3) 

mV – mean storm volume (m3) 

 

Another estimate of the performance of the impoundment based on average storm conditions is related to 

the area ratio between the impoundment and the watershed.  For a typical storm of approximately 1 

centimeter and 4 hour duration, the impoundment area divided by the area of the watershed would need to 

exceed 0.001 to remove particles with settling velocities greater than the median.  For finer particles (10 

percentile) an impoundment area to watershed area ratio would have to exceed 0.12. 

 

These performance estimates are based on sediment removal only.  However, research has shown that the 

majority of the total phosphorus adsorbs to the finer particles.  Walker (1987) modeled phosphorus removal 

using a second order reaction.  For NURP detention basins in the northeast U.S. total phosphorus removal 

ranged from 0 to 96 percent with an average removal efficiency of approximately 48 percent.  Removal 

rates are based on basin characteristics (area, impervious surface), precipitation characteristics (average 

rainfall, average storm duration, frequency, seasonal characteristics), and impoundment characteristics 

(area, volume, outflow rate).  Equations used in the model are summarized below: 
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The second order decay rate (K2 [m3/mg.yr]) used can be calculated by the following equation: 

( ) )3.13/(056.0 1
2 += −

sos QFQK  

where: 

 Qs = mean surface overflow rate (cm/year) 

 Fo = Inflow orthophosphorus concentration over total phosphorus concentration 

 

K2 is incorporated into a dimensionless reaction rate (Nr): 

TPKN ir 2=  

where: 

Pi = inflow total phosphorus concentration (mg/m3) 

    = total phosphorus loading/mean outflow rate 

T = mean hydraulic residence time (years) 

   = mean pool volume/mean outflow rate 

 

The phosphorus retention coefficient (Rp) is then calculated using: 

( )[ ] rrp NNR 2/4111 5.0+−+=  

 

Conclusions for the model indicate that this model appears to be useful in predicting average phosphorus 

removal efficiencies in impoundments. 

 

For the evaluation of the removal potential of the Western C-11 Impoundment, site specific information on 

the two design alternatives and hydrograph data and phosphorus concentrations from the SFWMD will be 

used.  Additional information required for the model will be collected from the literature and various 

reports of the C-11 West Basin as appropriate.   

2.2.2 Model Application/Input Parameters 
 

Simulations using data from October 1967, July 1985, and November 1984 storm events (Table 2.1) were 

used to estimate the removal efficiency.  This data (provided by the SFWMD) consisted of average daily 

inflow values in cubic feet per second (cfs) and the corresponding daily inflow total phosphorus 

concentration in parts per billion (ppb) measured during the storm events.  For the modeling it was assumed 

that the impoundment was full (average depth 4 feet) and that the inflow and outflow were equal. 
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Additionally the empirical second order model required the use of an orthophosphate to total phosphate 

ratio (Fo).  Long-term monitoring data for the C-11 West Basin was used to calculate the 

orthophosphate/total phosphate ratio of 0.3.  Data used to calculate this ratio are presented in Appendix C.   

 

Microsoft Excel spreadsheets were used to setup and run the model.  For both designs, output for the 

performance of Alternative 1 and Alternative 2 was calculated for each day in the data set.  Also, since the 

maximum flow for the impoundment is 2,500 cfs and the average total phosphorus input is 22 ppb, a 

separate column in the spreadsheets was assigned to calculate the estimated removal efficiency for this case. 

  

The following input parameters (listed below) were entered for each day during the storm events: 

 

1. Watershed area (m2) 

2. Impoundment (pond) Inflow, Qi (cfs) 

3. Impoundment (pond) outflow, Qo (m3/year) (Assumed equal to the impoundment inflow).  

4. Impoundment (pond) surface area (m2)   

5. Mean pond depth, Z (m) 

6. Inflow Total phosphorus, Pi (mg/m3) 

7. Ratio of inflow orthophosphorus/total phosphorous, Fo 

2.2.3 Improving Model Application 
 

The second order phosphorus removal empirical model does not take into account impoundment geometry.  

Initially, the empirical second order model was applied to the impoundment as a single area representing 

the impoundment with no levee addition.  To take into account the routing of flows provided by the internal 

levee design alternatives, the impoundment was subdivided into 5 sub-areas.  This subdivision was 

expected to approximate the geometry created by the internal levees.  The division of the impoundment was 

influenced by the internal levee configuration in the proposed designs (Alternatives 1 and 2). 

 

Removal performance was estimated for each sub-area using the following criteria. 

 

• The inflow total phosphorus Pi (mg/m3) coming to the first sub-area in the impoundment is equal to the 
average daily value (Pi ) reported in the data set 

• The calculated output phosphorus concentration from each sub-area is the input phosphorus (Pi) for the 
following sub-area. 

• The impoundment inflow Qi (cfs) is the same for each sub-area. 
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• The ratio of inflow orthophosphorus/total phosphorous (Fo = 0.3) is constant for each sub-area. 

 

Prior to the sump addition, the effect of further subdivision of the impoundment was examined using the 

1967 data and the Alternative 1 design.  For the 1967 data, the number of sub-areas for Alternative 1 was 

increased to 10 and 20 sub-areas.  The performance results of the model using 10 and 20 sub-areas showed 

a slight increase in model performance (Figure 2.3).  However, the majority of the increase in model 

performance was noted using 5 subdivisions.  Therefore, subdividing the impoundment into 5 sub-areas was 

selected to evaluate the removal performance for each alternative design (the number of sub-areas was later 

expanded to include the sump area).  Additionally, the phosphorus removal performance was graphed for 

each day to assess the performance of using sub-areas at different flow rates.  Figure 2.4 presents this 

information and shows that at lower flow rates subdividing the impoundment into sub-areas has a greater 

effect on removal performance than at higher flow rates.   

2.2.4 Adding the Sump to Sub-Area 5 
 
A sump was added to sub-area 5 for the final conceptual design to provide an area to trap debris and 

sediment prior to reaching the discharge structure.  The sump dimensions were 500 feet parallel and 2,500 

feet perpendicular to the flow direction and 8 feet deep.  The sump was added to the design of both 

alternatives and included in the analysis of the phosphorus removal performance of the impoundment.  To 

simulate the addition of the sump, sub-area 5 was divided into three (3) additional areas: sub-area 5A, sump 

area, and sub-area 5B (Figures 2.1 and 2.2).  Subdividing Area 5 resulted in the use of 7 sub-areas in the 

modeling.   

 

The phosphorus removal performance results obtained with the sump in sub-area 5 did not reveal 

significant difference in the flow weighted mean output concentrations to the results obtained without the 

sump addition. 

2.2.5 Wetlands Mitigation Area 
 
The north part of the Western C-11 (a wetlands mitigation area) was not included in the analysis of the 

impoundment in this study.  This area will not normally be utilized for stormwater storage.  If this area is 

incorporated during high flow events, the phosphorus removal performance of the impoundment would 

increase.   
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2.2.6 Model Results 
 

There was little difference in model performance for Alternatives 1 and 2.  However, there was a difference 

between using one overall area (no internal levee) as compared to 7 sub-areas (with internal levee providing 

routing).  Flow weighted average removal performance for Alternative 1 and 2 are similar for each design 

alternative and the performance results with no subdivision are presented in Table 2.2.  Model results using 

the 7 sub-area approach are presented in Table 2.3. 

 

Results showed that for Alternative 1 with 7 sub-areas, removal performance is estimated to be 5.1 percent 

(1967), 3.5 percent (1985), and 3.4 percent (1994) and for Alternative 2 with 7 sub-areas, removal 

performance is estimated to be 5.2 percent (1967), 3.5 percent (1985), and 3.4 percent (1994).   

 

Results also showed that the maximum removal efficiencies for each alternative range from 17.6 percent for 

1967 Day 9 to 45.6 percent for 1994 Day 9.  This indicates that at low flow conditions the impoundment is 

capable of removing significant percentages of total phosphorus from stormwater.   

2.2.7 Model Sensitivity 
 

Estimation of the retention coefficient (Rp) was found to be sensitive to the impoundment (pond) surface 

area (A), the mean impoundment depth (Z), the mean hydraulic residence time (T), and the impoundment 

outflow (Qo).  Except for outflow, the retention coefficient, Rp, increased as the other parameters increased.  

As outflow increased the retention in the impoundment decreased. 

2.2.8 Model Uncertainty 
 

The model used in this study was tested by developers on 60 Corps of Engineers reservoirs (Walker, 1985b) 

and was tested against independent reservoir data, additional tests were made against urban lake/detention 

pond data.  As summarized by Walker (Walker, 1985), the observed and predicted (simulated) removals 

generally agree to within 15 percent (15%).  The model error, as measured by mean squared errors was 

0.017 for the 60 Corps of Engineers Reservoirs, and 0.034 for the 20 independent reservoirs and shallow 

lakes program.   

2.2.9 Model Applicability 
 

The use of the model presented in this report has limited application.  Since the model does not account for 

changes in geometry, flow paths, biological phosphorus uptake, and removal mechanisms other than 
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sedimentation, its use as a design tool is limited.  However, it is useful as a screening tool in this application 

to assess the differences between alternatives. 

2.3 POTENTIAL FOR SHORT-CIRCUITING 
 

In the basic conceptual design of the Western C-11 Impoundment, without the proposed levee, the close 

proximity of the influent structure (S-503) and the discharge structure (S-504) may encourage a preferred 

(short-circuiting) flow path between the two structures.  This situation is likely given the relatively short 

distance between the influent and the discharge structures (approximately 4,000 feet) compared to the 

length of the impoundment (more than 10,000 feet).  A shorter flow path will reduce the active surface area 

within the impoundment.  The impact of a reduction in the active surface area would result in a proportional 

decrease in the phosphorous removal performance of the impoundment.  The construction of the levees will 

guarantee a longer flow path between the influent structure and the discharge structure (approximately 

20,000 feet); therefore, maximizing the active surface area should increase the removal efficiency of the 

impoundment. 
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3.0 PRELIMINARY ASSESSMENT OF THE POTENTIAL ENVIRONMENTAL IMPACT 
FOR EACH ALTERNATIVE 

 

3.1 GENERAL PROJECT BENEFITS 

The Draft Integrated Feasibility Report and Supplemental Environmental Impact Statement (October 2001) 

contains a detailed environmental effects discussion that assesses the beneficial and adverse effects of the 

proposed project.  These effects are due to pond construction and are independent of the proposed internal 

levee configurations.  Both alternative configurations will have similar beneficial and adverse effects as the 

impoundment.  This section describes only those apparent differences between the alternative internal levee 

configurations and does not go into detail to describe the environmental effects of the proposed Western C-

11 impoundment project in its entirety.  Section 7 of the Draft WPA Feasibility Study Report and 

Supplemental Environmental Impact Statement (USACE and SFWMD, 2001) can be referenced if 

additional detail is required on the effects of the proposed project. 

The primary purposes of the Western C-11 Impoundment are to provide flood protection and water supply, 

with the additional purpose of treating elevated levels of total phosphorus generated within the C-11 West 

Basin.  Both of the alternatives will provide the same general benefits to the local environment, including 

creation of desirable wildlife and fisheries habitat, flood control, and improved water quality (removal of 

dissolved nutrients, metals, and suspended solids).  The two alternatives will have no significant impact to 

soils, geology, air quality, noise, land use, recreation, aesthetics, or cultural resources in the project vicinity 

beyond what is expected by the construction of the impoundment. 

Both alternatives will require some disturbances to the local environment during construction.  These 

disturbances might include displacement of local fauna utilizing the previous habitat, temporary increases in 

noise and air pollution from construction vehicles, vegetation removal, increases in turbidity from erosion, 

and conversion of agricultural and wetland habitat to open water.  These potentially negative factors will be 

offset by the long-term benefits of the proposed project. 

3.2 WILDLIFE AND FISHERIES HABITAT 

Wetland mitigation areas on the north side of the impoundment provide approximately 215 additional acres 

of habitat for species that prefer wetland vegetation for foraging or nesting.  Alternative 2 will require 

approximately 0.9 acres of additional wetland area to widen the C-502A canal to provide adequate drainage 

capacity.  The canal widening is a result of moving the proposed discharge upstream along the existing 



Alternatives Evaluation Report  MACTEC Project Number: 6308-03-0032 
Western C-11 Impoundment   March 10, 2004 
South Florida Water Management District 
 
 

3-2 

canal.  The canal will be widened by approximately 30 feet to accommodate the required 2,500 cfs flow 

rate, impacting existing wetland areas adjacent to the canal.  This additional wetland impact is negligible 

when compared to the net benefit of the overall project of 215 constructed wetland acres.  Both alternatives 

will provide beneficial wetland habitat to the area. 

Alternative 1 has approximately 4,100 linear feet more internal levees than Alternative 2.  The additional 

levee distance provides additional shallow water habitat and foraging area for a variety of fauna, including 

wading birds.  Shallow water areas between two and three feet deep provide suitable habitat for small fish, 

tadpoles, and a variety of aquatic insects that serve as food for many species.  This additional habitat is 

desirable for wildlife. 

The additional levee distance also creates more areas of wind-protected and slack water than Alternative 2.  

These slack areas may be utilized by species that are less tolerant of wave action or flowing water.  Slack 

areas may also be subject to warmer water temperatures, lower dissolved oxygen, and faster algal growth. 

Both alternatives provide fish refuge areas near the inlet and outlet of the pond, providing aquatic species 

the ability to remain within the pond during periods of low water.  Though there are slight differences 

between the two alternatives, there is no significant difference between the overall impact to wildlife and 

fisheries habitats from each alternative. 

3.3 EXOTIC VEGETATION 

Alternative 1 has approximately 4,100 linear feet more internal levees than Alternative 2.  The additional 

levee distance provides additional shallow water habitat for the establishment of native or exotic vegetation.  

Exotic vegetation is not desirable and should be carefully controlled to avoid spreading. 
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4.0 PRELIMINARY COST COMPARISONS 
 
 

Feasibility level opinions of costs were prepared for each of the internal levee alternative designs.  Capital 

and annual O&M costs for the two stormwater treatment alternatives are presented on Tables 4.1 and 4.2.  

The major components of construction that were included in the costs for both alternatives were:  the 

internal levees; the sump; and the S-502C Gated Culvert (2,500 cfs capacity).  Also, for Alternative 2, 

increasing the capacity of the C-502A canal north from the planned location of the S-504 discharge 

structure (southeast corner of the impoundment) to the new location of the discharge structure north of the 

internal levee was included in the cost analysis.  Unit prices for levee construction were primarily obtained 

from the publication “Heavy Construction Cost Data 2004”, by RS Means Company, Inc. and the Basin 

Specific Feasibility Study (Brown and Caldwell, et al., 2002).  Prices for the gated culvert were based on 

pricing provided in Appendix E, Cost Engineering Appendix, of the October, 2001, report published by 

U.S. Army Corps of Engineers, “Draft Integrated Feasibility Report and Supplemental Environmental 

Impact Statement” (USACE, 2001), unit prices from the RS Means publication, and manufacturer 

information (for slide gates).  Backup construction cost tables are included as Tables 4.3 and 4.4.  Backup 

calculations for annual operation and maintenance costs are included as Tables 4.5 and 4.6.  

 

MACTEC evaluated the need for, and related impact of, additional construction or redesign of hydraulic 

structures for the two alternatives.  As presented in the December 2003 report by MACTEC, Evaluation of 

Stormwater Treatment Potential of the Western C-11 Impoundment: Alternatives Formulation Report 

(MACTEC, 2003), the S-502C structure will have to be redesigned to increase its capacity from 300 cfs to 

2,500 cfs for both alternatives.  No other structures (including impoundment influent and effluent 

structures) will require redesign.  Since Alternative 2 includes relocation of the impoundment discharge, a 

section of the C-502A canal (approximate length of 2000 feet) will need to be widened to increase the 

capacity from 1500 cfs to 2500 cfs.  Costs were presented in Tables 4.3 and 4.4 for construction of the 

higher capacity S-502C Gated Culvert (2,500 cfs), compared with the cost for construction of the lower 

capacity S-502C (300 cfs) Gated Culvert, and the difference in cost was factored into the total capital costs.  

Costs were also included in Table 4.4 for widening of the C-502A canal based on standard unit cost 

presented in Appendix A of the Final Report, Basin Specific Feasibility Studies, Everglades Stormwater 

Program Basins (Brown and Caldwell, 2002). 

 

Construction of internal levees will provide effective windbreaks within the impoundment (MACTEC, 

2003).  The two windbreaks, included as part of the original Western C-11 Impoundment design in Section 
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B.7.2.6.2 in Appendix B of the USACE Report (USACE, 2001), would not be required for either 

alternative.  The cost for windbreak construction has been subtracted from the total costs (refer to Tables 

4.1, 4.2, 4.3 and 4.4).  The source of information on assumed quantity of fill material for the windbreaks is 

presented in Tables 4.3 and 4.4. 

 

Quantities for costing of levee construction were estimated based on information presented in the December 

2003 report by MACTEC.  Structural and geotechnical design criteria for the internal levees were based on 

information related to the C-11 impoundment levee construction provided in Appendix B, Engineering 

Design, of the USACE report (USACE, 2001).  Assumptions and backup quantity calculations used for 

development of the opinions of costs are presented in Appendix E. 

 

Capital costs and annual O&M costs were based on 2004 dollars.  Estimates of the 50-year present worth 

were based on 2004 dollars and are included in Tables 4.1 and 4.2.  The present worth of capital and annual 

O&M costs was calculated to be $9.23 million for Alternative 1 and $8.15 million for Alternative 2. 
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5.0 PRELIMINARY IMPLEMENTATION SCHEDULE 
 
 
A preliminary, feasibility level, implementation schedule has been developed for the design, construction, 

start-up and stabilization phases that make up the two internal levee design configurations for the Western 

C-11 Impoundment.  A Critical Path Method (CPM) approach was applied in conjunction with the existing 

parameters of the Western C-11 impoundment perimeter levee construction to ensure that the internal levee 

construction would be concurrent and consistent.  In addition to the CPM approach, time estimates were 

evaluated for probabilistic distribution.  Anticipated start dates are based on interfaces with the perimeter 

levee construction and could be revised to accommodate the integration of the two work efforts on the 

Western C-11 impoundment.   

 

The implementation schedule is divided into three phases, Design, Construction, and Project 

Management/Oversight.  The Design Phase contains those elements required to submit the preliminary 

opinion of cost estimate followed by decision points for moving forward with the Conceptual Design and 

the selection of the appropriate alternative.  The preliminary opinion of cost estimate presented in this 

report is considered to be the typical 35% completion point of a conceptual design; following the selection 

of the appropriate alternative are the balance of the tasks that form a full conceptual design. 

 

Following the Design Phase is the Construction Phase which contains bid solicitation tasks if the current 

hauling contractor awarded the perimeter levee construction does not have capacity to support the 

additional internal levee construction activities that are required to be performed concurrent with the 

perimeter levee.  A work plan will be generated to address the internal levee construction.  The start of the 

internal levee activities has been delayed so that the perimeter levee construction could progress past the 

point of the tie-ins of the internal levee to the perimeter levee.  The Construction Phase contains seven 

elements: haul road, foundation and sump excavation, internal levee construction, internal levee revetment, 

canal excavation (for Alternative 2), and gated culvert installation.  The schedule has been compressed by 

overlapping the foundation and sump excavation and levee construction and the levee construction and 

revetment placement. 

 

The Project Management/Oversight Phase contains those tasks associated with the administration and 

surveillance of the internal levee construction contract, if required.  This phase also contains those activities 

for managing the project schedule and close-out of the project files after the completion of the internal levee 

construction. 
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For the purposes of this preliminary schedule it has been assumed that: 

 

• The construction period for the Western C-11 Impoundment has been estimated to be nine (9) 
months.   

• The commencement of the overall construction phase of the Western C-11 Impoundment would be 
January 2006.   

• The perimeter levee construction would commence at the southwest corner of the Western C-11 
Impoundment, working north and east to facilitate the internal levee construction. 

• Clearing and grub of the Western C-11 Impoundment would be completed by others and complete 
to the point of allowing the commencement of construction of the haul road. 

• There is no equipment or chemical treatment associated with either alternative, therefore startup 
has not been considered. 

• In regards to stabilization, grass seeding is considered as part of this effort but will be performed 
during construction.   

• Levee and revetment repairs have been considered within the 50 year O&M estimate. 

 

Although the schedule shows dates for completion of specific activities, changes to the CERP schedule may 

impact the schedule presented.  However, the time frame (number of days) for completion of construction 

activities should remain relatively constant. 
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6.0 SUMMARY AND CONCLUSIONS 
 
 

Total phosphorus removal performance for each internal levee configuration alternative for the Western C-

11 Impoundment was estimated using an empirical second order model developed by the USACE.  This 

model estimated removal in detention basins and impoundments by estimating the sedimentation rate of 

sediment entering a system through stormwater runoff.  The phosphorus removal model does not account 

for geometry of the impoundments.  To improve model application and to better approximate the 

impoundment geometry, the Western C-11 Impoundment was subdivided into 7 sub-areas for both 

Alternative 1 and Alternative 2.  Results from the model indicate that there is little difference in the 

phosphorus removal efficiencies of the two designs and flow weighted average performance ranged from 

3.4 percent to 5.2 percent.  Maximum removal performance occurred during low flow events at the tail end 

of the storms modeled.  Removal during the low flow events with the internal levees ranged from 18.5 

percent (76.9 cfs) to 52.8 percent (3.1 cfs).  These results indicate that during low flow events, the Western 

C-11 Impoundment with the addition of an internal levee may be capable of removing sufficient 

phosphorus to reach the target total phosphorus concentration of 10 ppb.  During average storm conditions, 

the model indicates that the addition of the internal levees will not remove significant quantities of 

phosphorus to reach target total phosphorus concentrations.  However, the model does not take into account 

other phosphorus removal mechanisms such as biological uptake that may aid in phosphorus removal. 

 

The preliminary environmental impact for the two alternative configurations also indicates relatively little 

difference.  Also, there is expected to be no significant additional impacts from the addition of an internal 

levee over the construction of the impoundment.  The differences noted between the two alternatives were 

that the additional length of the levee provided in Alternative 1 will provide additional shallow water 

habitat for aquatic vegetation and wading waterfowl.  For Alternative 2, approximately one acre of wetland 

area along the C-502A would be utilized for needed widening to accommodate the 2,500 cfs flow rate from 

the location of the proposed outfall to the C-11 canal. 

 

The most significant difference between Alternative 1 and Alternative 2 is in the estimated opinion of costs.  

The total cost for Alternative 1 is estimated to be $9.23 million and for Alternative 2 the cost is estimated to 

be $8.15 million.  This difference is attributed to the additional length of the internal levee for Alternative 1 

(12,100 feet) as compared to the length of Alternative 2 (8,700 feet).  Also, for Alternative 2, the C-502A 

canal would need to be enlarged from a capacity of 1,500 cfs to 2,500 cfs from the location of the 

Alternative 2 outfall structure to the location of the original proposed location in the southeast corner of the 
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impoundment.  For both Alternative 1 and 2, the S-502C culvert would have to be redesigned to handle the 

additional flow of 2,500 cfs.  Review of the removal performance and total costs indicate that Alternative 2 

may be the more cost effective of the two alternatives proposed.   
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Table 2.1
Representative Storm Events

and Influent Phosphorus Concentrations
South Florida Water Management District

Western C-11 Impoundment
Alternatives Evaluation

Date Flow Rate Influent P Date Flow Rate Influent P Date Flow Rate Influent P
Q (cfs) (mg/m3) Q (cfs) (mg/m3) Q (cfs) (mg/m3)

10/5/1967 564.9 18.4 7/23/1985 1555.6 27.8 11/16/1994 2126.8 33.2
10/6/1967 769.7 20.3 7/24/1985 1305.5 25.4 11/17/1994 966.2 22.2
10/7/1967 747.5 20.1 7/25/1985 1512.7 27.4 11/18/1994 1142.0 23.8
10/8/1967 489.6 17.7 7/26/1985 429.0 17.1 11/19/1994 338.8 16.2
10/9/1967 547.6 18.2 7/27/1985 257.6 15.4 11/20/1994 201.9 14.9
10/10/1967 374.9 16.6 7/28/1985 158.4 14.5 11/21/1994 128.1 14.2
10/11/1967 253.0 15.4 7/29/1985 148.6 14.4 11/22/1994 74.8 13.7
10/12/1967 152.5 14.4 7/30/1985 75.0 13.7 11/23/1994 34.1 13.3
10/13/1967 76.9 13.7 7/31/1985 26.5 13.3 11/24/1994 3.1 13
Flow Weighted Average 
Total Phosphorus 
Concentration 18.4

Flow Weighted Average 
Total Phosphorus 
Concentration 24.7

Flow Weighted Average 
Total Phosphorus 
Concentration 26.1

Data obtained from the SFWMD Prepared By:  MET 1/15/2004

Checked By:  AG 1/16/2004

Revised By:  AG 2/19/2004

Checked By:  MET 2/23/2004
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Table 2.2
Summary of the Percent Removal of Influent Phosphorus

No Subdivision
South Florida Water Management District

Western C-11 Impoundment
Alternatives Evaluation

Alternative 1 Alternative 2

Date Flow Rate Influent P Effluent P
Estimated 
Removal Flow Rate Influent P Effluent P

Estimated 
Removal

Q (cfs) (mg/m3) (mg/m3) Q (cfs) (mg/m3) (mg/m3)
10/5/1967 564.9 18.4 17.66 4.0% 564.9 18.4 17.66 4.0%
10/6/1967 769.7 20.3 19.61 3.4% 769.7 20.3 19.61 3.4%
10/7/1967 747.5 20.1 19.40 3.5% 747.5 20.1 19.40 3.5%
10/8/1967 489.6 17.7 16.93 4.3% 489.6 17.7 16.93 4.3%
10/9/1967 547.6 18.2 17.46 4.1% 547.6 18.2 17.46 4.1%

10/10/1967 374.9 16.6 15.77 5.0% 374.9 16.6 15.77 5.0%
10/11/1967 253.0 15.4 14.46 6.1% 253.0 15.4 14.45 6.1%
10/12/1967 152.5 14.4 13.27 7.8% 152.5 14.4 13.27 7.8%
10/13/1967 76.9 13.7 12.30 10.2% 76.9 13.7 12.30 10.2%

Flow 
Weighted 
Averages 18.4 17.6 4.2% 18.4 17.6 4.2%

7/23/1985 1555.6 27.8 27.11 2.5% 1555.6 27.8 27.11 2.5%
7/24/1985 1305.5 25.4 24.72 2.7% 1305.5 25.4 24.72 2.7%
7/25/1985 1512.7 27.4 26.71 2.5% 1512.7 27.4 26.71 2.5%
7/26/1985 429.0 17.1 16.31 4.6% 429.0 17.1 16.30 4.7%
7/27/1985 257.6 15.4 14.47 6.1% 257.6 15.4 14.47 6.1%
7/28/1985 158.4 14.5 13.38 7.7% 158.4 14.5 13.38 7.7%
7/29/1985 148.6 14.4 13.26 7.9% 148.6 14.4 13.26 7.9%
7/30/1985 75.0 13.7 12.29 10.3% 75.0 13.7 12.28 10.3%
7/31/1985 26.5 13.3 11.54 13.3% 26.5 13.3 11.54 13.3%

Flow 
Weighted 
Averages 24.7 23.9 3.0% 24.7 23.9 3.0%

11/16/1994 2126.8 33.2 32.46 2.2% 2126.8 33.2 32.46 2.2%
11/17/1994 966.2 22.2 21.52 3.1% 966.2 22.2 21.52 3.1%
11/18/1994 1142.0 23.8 23.13 2.8% 1142.0 23.8 23.13 2.8%
11/19/1994 338.8 16.2 15.35 5.3% 338.8 16.2 15.35 5.3%
11/20/1994 201.9 14.9 13.88 6.9% 201.9 14.9 13.88 6.9%
11/21/1994 128.1 14.2 13.00 8.4% 128.1 14.2 13.00 8.5%
11/22/1994 74.8 13.7 12.28 10.3% 74.8 13.7 12.28 10.3%
11/23/1994 34.1 13.3 11.62 12.6% 34.1 13.3 11.62 12.6%
11/24/1994 3.1 13 11.00 15.4% 3.1 13 11.00 15.4%

Flow 
Weighted 
Averages 26.1 25.4 2.9% 26.1 25.4 2.9%

Prepared By:  MET 1/15/2004

Checked By:  AG 1/16/2004

Revised By:  AG 2/19/2004

Checked By:  MET 2/23/2004
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Table 2.3
Summary of the Percent Removal of Influent Phosphorus

Subdivision - 7 Sub-Areas*
South Florida Water Management District

Western C-11 Impoundment
Alternatives Evaluation

Alternative 1 Alternative 2

Date Flow Rate Influent P Effluent P
Estimated 
Removal Flow Rate Influent P Effluent P

Estimated 
Removal

Q (cfs) (mg/m3) (mg/m3) Q (cfs) (mg/m3) (mg/m3)
10/5/1967 564.9 18.4 17.53 4.7% 564.9 18.4 17.52 4.8%
10/6/1967 769.7 20.3 19.51 3.9% 769.7 20.3 19.50 3.9%
10/7/1967 747.5 20.1 19.30 4.0% 747.5 20.1 19.30 4.0%
10/8/1967 489.6 17.7 16.78 5.2% 489.6 17.7 16.77 5.2%
10/9/1967 547.6 18.2 17.32 4.8% 547.6 18.2 17.32 4.9%

10/10/1967 374.9 16.6 15.57 6.2% 374.9 16.6 15.56 6.3%
10/11/1967 253.0 15.4 14.14 8.2% 253.0 15.4 14.13 8.2%
10/12/1967 152.5 14.4 12.72 11.7% 152.5 14.4 12.71 11.8%
10/13/1967 76.9 13.7 11.19 18.3% 76.9 13.7 11.16 18.5%

Flow 
Weighted 
Averages 18.4 17.4 5.2% 18.4 17.4 5.2%

7/23/1985 1555.6 27.8 27.04 2.7% 1555.6 27.8 27.04 2.7%
7/24/1985 1305.5 25.4 24.65 2.9% 1305.5 25.4 24.65 3.0%
7/25/1985 1512.7 27.4 26.65 2.8% 1512.7 27.4 26.64 2.8%
7/26/1985 429.0 17.1 16.13 5.7% 429.0 17.1 16.12 5.7%
7/27/1985 257.6 15.4 14.16 8.1% 257.6 15.4 14.15 8.1%
7/28/1985 158.4 14.5 12.85 11.4% 158.4 14.5 12.83 11.5%
7/29/1985 148.6 14.4 12.69 11.9% 148.6 14.4 12.67 12.0%
7/30/1985 75.0 13.7 11.15 18.6% 75.0 13.7 11.12 18.8%
7/31/1985 26.5 13.3 9.09 31.7% 26.5 13.3 9.01 32.3%

Flow 
Weighted 
Averages 24.7 23.8 3.6% 24.7 23.8 3.6%

11/16/1994 2126.8 33.2 32.41 2.4% 2126.8 33.2 32.40 2.4%
11/17/1994 966.2 22.2 21.44 3.4% 966.2 22.2 21.43 3.5%
11/18/1994 1142.0 23.8 23.05 3.1% 1142.0 23.8 23.05 3.2%
11/19/1994 338.8 16.2 15.12 6.7% 338.8 16.2 15.11 6.7%
11/20/1994 201.9 14.9 13.47 9.6% 201.9 14.9 13.46 9.7%
11/21/1994 128.1 14.2 12.33 13.2% 128.1 14.2 12.31 13.3%
11/22/1994 74.8 13.7 11.15 18.6% 74.8 13.7 11.11 18.9%
11/23/1994 34.1 13.3 9.53 28.3% 34.1 13.3 9.47 28.8%
11/24/1994 3.1 13 6.20 52.3% 3.1 13 6.14 52.8%

Flow 
Weighted 
Averages 26.1 25.2 3.4% 26.1 25.2 3.5%
Notes
*Sub-area 5 was sudivided into three areas (5A, 5B, and the Sump Area) to accommodate the addition of the sump

Prepared By:  MET 1/15/2004

Checked By:  AG 1/16/2004

Revised By:  AG 2/19/2004

Checked By:  MET 2/26/2004
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Table 4.1 

Opinion of Costs for Stormwater Treatment Alternative 1 
Alternatives Evaluation Report 

Evaluation of Stormwater Treatment Potential of the Western C-11 Impoundment 
South Florida Water Management District 

 
Cost Component Estimated Cost, 

 millions of dollars 
Capital Costs  
 Construction Costs  
 Haul Road Construction 0.40 
  Foundation Excavation 0.26 
  Levee Construction 1.24 
 Revetment Construction 0.10 
 Sump Construction 1.31 
 Seeding and Mulching (Internal Levees) 0.13 
 S-502C Gated Box Culverts (2500 cfs capacity) 2.76 
 Subtract Cost of S-502C Gated Culverts (300 cfs capacity) (1.60) 
 Subtract Cost of Windbreaks (0.32) 
 Subtotal 4.28 
 Planning, engineering and design (10%) 0.43 
 Program and Construction management (10%) 0.43 
 Subtotal 5.14 
 Contingency (30%) 1.54 
 Total, construction costs 6.68 
Total, Capital Costs 6.68 
Average Annual O & M Costs  
 Maintenance of Levees 0.04 
 Maintenance of Sumps 0.08 
 Maintenance of Gated Culverts 0.01 
 Subtotal 0.13 
 Contingency (30%) 0.04 
Total, Annual O & M Costs 0.17 
50-year Present Worth  
 Capital costs 6.68 
 O & M Costs [$170,000 (P/A, 6-3/8 %, 50) = $170,000 (14.973)] 2.55 
Total, 50-year Present Worth 9.23 
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South Florida Water Management District 

Prepared By: S. A. Lind   

Table 4.2 
Opinion of Costs for Stormwater Treatment Alternative 2 

Alternatives Evaluation Report 
Evaluation of Stormwater Treatment Potential of the Western C-11 Impoundment 

South Florida Water Management District 
 
 

Cost Component Estimated Cost, 
 millions of dollars 

Capital Costs  
 Construction Costs  
 Haul Road Construction 0.30 
  Foundation Excavation 0.17 
  Levee Construction 0.82 
 Revetment Construction 0.07 
 Sump Construction 1.31 
 Seeding and Mulching (Internal Levees) 0.09 
 C-502A Canal Widening 0.08 
 S-502C Gated Box Culverts (2500 cfs capacity) 2.76 
 Subtract Cost of S-502C Gated Culverts (300 cfs capacity) (1.60) 
 Subtract Cost of Windbreaks (0.32) 
 Subtotal 3.68 
 Planning, engineering and design (10%) 0.37 
 Program and Construction management (10%) 0.37 
 Subtotal 4.42 
 Contingency (30%) 1.33 
 Total, construction costs 5.75 
Total, Capital Costs 5.75 
Average Annual O & M Costs  
 Maintenance of Levees 0.03 
 Maintenance of Sumps 0.08 
 Maintenance of Gated Culverts 0.01 
 Subtotal 0.12 
 Contingency (30%) 0.04 
Total, Annual O & M Costs 0.16 
50-year Present Worth  
 Capital costs 5.75 
 O & M Costs [$160,000 (P/A, 6-3/8 %, 50) = $160,000 (14.973)] 2.40 
Total, 50-year Present Worth 8.15 
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Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternatives Evaluation Report
Evaluation of Stormwater Treatment Potential of the Western C-11 Impoundment

South Florida Water Management District

Item Estimated Unit Subtotal Total Item
No. Description Quantity Units Cost Costs Cost source1,2 Cost

1. Haul Road Construction (assume 2 mile length, 20' width) $398,250
1a.  Stabilization Fabric 23,500 S.Y. $3.50 $82,250 Estimate from Supplier + 25% markup
1b.  Aggregate Surfacing (12-inch depth) 7,900 C.Y. $40 $316,000 Means, 01550-700-0100

2. Foundation Excavation $257,600
2a.  Excavate 35,300 C.Y. $4.00 $141,200 Means, 02315-432-5400
2b.  Spread Excavated Material on Ground Surface 38,800 C.Y. $3.00 $116,400 Means, 02315-520-0190

3. Levee Construction $1,236,600
172,000 C.Y. $3.60 $619,200 Means, 02315-490-1220

3b. Place Embankment Fill 172,000 C.Y. $3.00 $516,000 Means, 02315-520-0190
3c. Compact Embankment Fill (12-inch lifts) 172,000 C.Y. $0.50 $86,000 Means, 02315-310-5100
3d. Grade and Shape Embankment 77,000 S.Y. $0.20 $15,400 Means, 02310-100-3310

4. Revetment Construction $101,120
4a. Load Bedding Material for Transport from On-Site Source 2,100 C.Y. $0.60 $1,260 Means, 02315-210-5070 (not incl. material cost)
4b. Haul Bedding Material (3 mile round trip) 2,100 C.Y. $3.60 $7,560 Means, 02315-490-1220
4c. Place Bedding Material 2,100 C.Y. $3.00 $6,300 Means, 02315-520-0190
4d.  Furnish and Place Rip Rap 4,300 C.Y. $20 $86,000 Means, 02370-450-0100 (not incl. material cost)

5. Sump Construction $1,314,000
5a. Excavate 180,000 C.Y. $4.00 $720,000 Means, 02315-432-5400
5b.  Spread Excavated Material on Ground Surface 198,000 C.Y. $3.00 $594,000 Means, 02315-520-0190

6. Seeding and Mulching (Internal Levees) $134,000
6a. Erosion Control Matting (levee slopes only) 53,000 S.Y. $2.00 $106,000 Estimate from Supplier + 25% markup
6b. Seeding (hydroseed, mulch and fertilizer) 14.0 Acres $2,000 $28,000 Means, 02920-320-4600

TABLE 4.3
BACKUP FOR OPINION OF CONSTRUCTION COSTS - ALTERNATIVE 1

3a.  Haul Material (3 mile round trip with 20 C.Y. haul vehicle)

Prepared By: S. A. Lind
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March 10, 2004

Alternatives Evaluation Report
Evaluation of Stormwater Treatment Potential of the Western C-11 Impoundment

South Florida Water Management District

Item Estimated Unit Subtotal Total Item
No. Description Quantity Units Cost Costs Cost source1,2 Cost

TABLE 4.3
BACKUP FOR OPINION OF CONSTRUCTION COSTS - ALTERNATIVE 1

7. $2,755,760

7a. Cofferdam and Dewatering 1 L.S. $762,000 $762,000
From App. E of USACE Report, item 01/01/15/004/08 

(incl. contingency)

7b. Excavate (with hydraulic backhoe) 7,280 C.Y. $2.50 $18,200 Means, 02315-424-0300
7c. Foundation Bedding Stone Layer 550 C.Y. $7.20 $3,960 Unit costs for Items 4a, 4b and 4c
7d. Reinforced Concrete Box Culverts (furnish & install) 540 L.F. $650 $351,000 Means, 02530-730-0450
7e. Place and Compact Backfill 4,480 C.Y. $2.50 $11,200 02315-120-2200 and 02315-310-7600

7f. Permanent SSP Wingwalls 1 L.S. $125,000 $125,000
From App. E of USACE Report, item 01/01/15/004/11 

(incl. contingency)

7g. Gate Monolith 1 L.S. $952,000 $952,000
From App. E of USACE Report, item 01/01/15/004/18 

(incl. contingency) + 100%

7h. Discharge Wall 1 L.S. $52,000 $52,000
From App. E of USACE Report, item 01/01/15/004/19 

(incl. contingency) + 100%

7i. Walkway, Handrails, Stilling Wells, Staff Gauge 1 L.S. $26,000 $26,000
From App. E of USACE Report, items 

01/01/15/004/13,14,16 (incl. contingency) + 100%

3 Each $85,000 $255,000 Estimate from Waterman Industries + 25% markup

7k. Install Slide Gates 3 Each $51,000 $153,000
Estimate Labor & Equip. Cost to be 60% of Material 

Price based on Means, 11285-600-0190

7l. Control Building and Electrical 1 L.S. $40,000 $40,000
From App. E of USACE Report, items 
01/01/15/004/17,23 (incl. contingency)

7m.  Riprap 320 C.Y. $20 $6,400 Means, 02370-450-0100 (not incl. material cost)

1. 1 L.S.
From App. E of USACE Report, page E-40, item 

01/01/15 total (incl. contingency) $1,600,000

2. Windbreaks3 $318,600
59,000 C.Y. $2.40 $141,600 Means, 02315-490-1150

2b.  Place Embankment Fill 59,000 C.Y. $3.00 $177,000 Means, 02315-520-0190

Notes:
1 Source of unit costs (unless otherwise noted): "Heavy Construction Cost Data 2004", by RS Means Company, Inc.

3 Quantity of fill material for windbreak construction was obtained from Table B.7.6 in Appendix B of the USACE Report

7j. Furnish Slide Gates (stainless steel, self-contained with electric 
motor operator)

S-502C Gated Culverts, 2500 cfs capacity (3 - 12' x 8' precast 
reinforced concrete box culverts)

S-502C 2 Barrel Gated Culvert, 300 cfs capacity

2a.  Haul Material (1 mile round trip from local stockpile)

2 Referenced USACE Report is the "Central and Southern Florida Project Water Preserve Areas Feasibility Study, Draft Integated Feasibility Report and Supplemental Environmental 
Impact Statement", October 2001

DELETED CONSTRUCTION ITEMS (from original design)

Prepared By: S. A. Lind
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MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternatives Evaluation Report
Evaluation of Stormwater Treatment Potential of the Western C-11 Impoundment

South Florida Water Management District

Item Estimated Unit Subtotal Total Item
No. Description Quantity Units Cost Costs Cost source1,2 Cost

1. Haul Road Construction (assume 1.5 mile length, 20' width) $297,600
1a.  Stabilization Fabric 17,600 S.Y. $3.50 $61,600 Estimate from Supplier + 25% markup
1b.  Aggregate Surfacing (12-inch depth) 5,900 C.Y. $40 $236,000 Means, 01550-700-0100

2. Foundation Excavation $171,000
2a.  Excavate 23,400 C.Y. $4.00 $93,600 Means, 02315-432-5400
2b.  Spread Excavated Material on Ground Surface 25,800 C.Y. $3.00 $77,400 Means, 02315-520-0190

3. Levee Construction $817,460
114,000 C.Y. $3.60 $410,400 Means, 02315-490-1220

3b. Place Embankment Fill 114,000 C.Y. $3.00 $342,000 Means, 02315-520-0190
3c. Compact Embankment Fill (12-inch lifts) 114,000 C.Y. $0.50 $57,000 Means, 02315-310-5100
3d. Grade and Shape Embankment 40,300 S.Y. $0.20 $8,060 Means, 02310-100-3310

4. Revetment Construction $68,080
4a. Load Bedding Material for Transport from On-Site Source 1,400 C.Y. $0.60 $840 Means, 02315-210-5070 (not incl. material cost)
4b. Haul Bedding Material to Site (3 mile round trip) 1,400 C.Y. $3.60 $5,040 Means, 02315-490-1220
4c. Place Bedding Material 1,400 C.Y. $3.00 $4,200 Means, 02315-520-0190
4d.  Furnish and Place Rip Rap 2,900 C.Y. $20 $58,000 Means, 02370-450-0100 (not incl. material cost)

5. Sump Construction $1,314,000
5a. Excavate 180,000 C.Y. $4.00 $720,000 Means, 02315-432-5400
5b.  Spread Excavated Material on Ground Surface 198,000 C.Y. $3.00 $594,000 Means, 02315-520-0190

6. Seeding and Mulching (Internal Levees) $89,000
6a. Erosion Control Matting (levee slopes only) 35,000 S.Y. 2.00 $70,000 Estimate from Supplier + 25% markup
6b. Seeding (hydroseed, mulch and fertilizer) 9.5 Acres $2,000 $19,000 Means, 02920-320-4600

7. C-502A Canal Widening3 $81,200
7a. Excavate and Sidecast Material 23,200 C.Y. $3.50 $81,200 BSFS Report4, Appendix A, item 1.7.1.1

TABLE 4.4
BACKUP FOR OPINION OF CONSTRUCTION COSTS - ALTERNATIVE 2

3a.  Haul Material (3 mile round trip with 20 C.Y. haul vehicle)

Prepared By: S. A. Lind
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MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternatives Evaluation Report
Evaluation of Stormwater Treatment Potential of the Western C-11 Impoundment

South Florida Water Management District

Item Estimated Unit Subtotal Total Item
No. Description Quantity Units Cost Costs Cost source1,2 Cost

TABLE 4.4
BACKUP FOR OPINION OF CONSTRUCTION COSTS - ALTERNATIVE 2

8. $2,755,760

8a. Cofferdam and Dewatering 1 L.S. $762,000 $762,000
From App. E of USACE Report, item 01/01/15/004/08 

(incl. contingency)

8b. Excavate (with hydraulic backhoe) 7,280 C.Y. $2.50 $18,200 Means, 02315-424-0300
8c. Foundation Bedding Stone Layer 550 C.Y. $7.20 $3,960 Unit costs for Items 4a, 4b and 4c
8d. Reinforced Concrete Box Culverts (furnish & install) 540 L.F. $650 $351,000 Means, 02530-730-0450
8e. Place and Compact Backfill 4,480 C.Y. $2.50 $11,200 02315-120-2200 and 02315-310-7600

8f. Permanent SSP Wingwalls 1 L.S. $125,000 $125,000
From App. E of USACE Report, item 01/01/15/004/11 

(incl. contingency)

8g. Gate Monolith 1 L.S. $952,000 $952,000
From App. E of USACE Report, item 01/01/15/004/18 

(incl. contingency) + 100%

8h. Discharge Wall 1 L.S. $52,000 $52,000
From App. E of USACE Report, item 01/01/15/004/19 

(incl. contingency) + 100%

8i. Walkway, Handrails, Stilling Wells, Staff Gauge 1 L.S. $26,000 $26,000
From App. E of USACE Report, items 

01/01/15/004/13,14,16 (incl. contingency) + 100%

3 Each $85,000 $255,000 Estimate from Waterman Industries + 25% markup

8k. Install Slide Gates 3 Each $51,000 $153,000
Estimate Labor & Equip. Cost to be 60% of Material 

Price based on Means, 11285-600-0190

8l. Control Building and Electrical 1 L.S. $40,000 $40,000
From App. E of USACE Report, items 
01/01/15/004/17,23 (incl. contingency)

8m.  Riprap 320 C.Y. $20 $6,400 Means, 02370-450-0100 (not incl. material cost)

1. 1 L.S.
From App. E of USACE Report, page E-40, item 

01/01/15 total (incl. contingency) $1,600,000

2. Windbreaks5 $318,600
59,000 C.Y. $2.40 $141,600 Means, 02315-490-1150

2b.  Place Embankment Fill 59,000 C.Y. $3.00 $177,000 Means, 02315-520-0190

Notes:
1 Source of unit costs (unless otherwise noted): "Heavy Construction Cost Data 2004", by RS Means Company, Inc.

2a.  Haul Material (1 mile round trip from local stockpile)

5 Quantity of fill material for windbreak construction was obtained from Table B.7.6 in Appendix B of the USACE Report

3 Canal widening to increase capacity of the portion of the C-502A canal between the proposed relocated C-11 Impoundment Discharge Structure (S-504) and the existing design location 
for S-504.  Excavation quantity based on: canal length of 2000 L.F.; assumed depth of excavation of 15.6 ft.; and bottom width increased from 100 ft. to 120 ft. (from information provided 
in Section B.5.2.6.1 of the USACE Report)
4 Unit cost from "Final Report, Basin Specific Feasibility Studies, Everglades Stormwater Program Basins", October 2002.  Cost for deep canal excavation with no blasting.

2 Referenced USACE Report is the "Central and Southern Florida Project Water Preserve Areas Feasibility Study, Draft Integated Feasibility Report and Supplemental Environmental 
Impact Statement", October 2001

DELETED CONSTRUCTION ITEMS (from original design)

S-502C 2 Barrel Gated Culvert, 300 cfs capacity

8j. Furnish Slide Gates (stainless steel, self-contained with electric 
motor operator)

S-502C Gated Culverts, 2500 cfs capacity (3 - 12' x 8' precast 
reinforced concrete box culverts)

Prepared By: S. A. Lind
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Alternatives Evaluation Report
Evaluation of Stormwater Treatment Potential of the Western C-11 Impoundment

South Florida Water Management District

Item Estimated Unit
No. Description Quantity Units Cost Annual Costs Cost source

1. Maintenance of Levees
2.3 Miles $1,530 $35,190 BSFS Report1, Appendix A, item 2.2.4
10.8 Acres $60 $648 Means2, 02935-300-4200

2. Maintenance of Sumps

$84,000 See Note 4

3. Maintenance of Gated Culverts (S-502C Structure)
1 Each $6,000 $6,000 BSFS Report, Appendix A, item 2.2

TOTAL ANNUAL COST $125,838 (Round to $130,000)

Notes:
1 Costs from "Final Report, Basin Specific Feasibility Studies, Everglades Stormwater Program Basins", October 2002
2 Costs from "Heavy Construction Cost Data 2004", by RS Means Company, Inc.

4 Cost for sediment removal represents an annualized amount for sediment removal every 25 years at a cost of $12 per cubic yard (in 2004 dollars) and an estimated mob. and 
demob. cost of $30,000 (in 2004 dollars), using a discount rate of 6-3/8%

BACKUP FOR ESTIMATED ANNUAL O & M COSTS - ALTERNATIVE 1

1b.  Vegetation Control (assume 5 mowings per year)

3a.  General Maintenance

TABLE 4.5

1a.  General Maintenance of Levees

2a.  Removal of Sediment (using barge mounted dragline or 
clamshell, hopper dumped, and pumped to disposal area outside 
impoundment levees)3

3 Assumes 45,000 C.Y. (25% of sump volume) of sediment removed every 25 years

Prepared By: S. A. Lind
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Alternatives Evaluation Report
Evaluation of Stormwater Treatment Potential of the Western C-11 Impoundment

South Florida Water Management District

Item Estimated Unit
No. Description Quantity Units Cost Annual Costs Cost source

1. Maintenance of Levees
1.6 Miles $1,530 $24,480 BSFS Report1, Appendix A, item 2.2.4
7.2 Acres $60 $432 Means2, 02935-300-4200

2. Maintenance of Sumps

$84,000 See Note 4

3. Maintenance of Gated Culverts (S-502C Structure)
1 Each $6,000 $6,000 BSFS Report, Appendix A, item 2.2

TOTAL ANNUAL COST $114,912 (Round to $120,000)

Notes:
1 Costs from "Final Report, Basin Specific Feasibility Studies, Everglades Stormwater Program Basins", October 2002
2 Costs from "Heavy Construction Cost Data 2004", by RS Means Company, Inc.

TABLE 4.6

1a.  General Maintenance of Levees

2a.  Removal of Sediment (using barge mounted dragline or 
clamshell, hopper dumped, and pumped to disposal area outside 
impoundment levees)3

3 Assumes 45,000 C.Y. (25% of sump volume) of sediment removed every 25 years
4 Cost for sediment removal represents an annualized amount for sediment removal every 25 years at a cost of $12 per cubic yard (in 2004 dollars) and an estimated mob. and 
demob. cost of $30,000 (in 2004 dollars), using a discount rate of 6-3/8%

BACKUP FOR ESTIMATED ANNUAL O & M COSTS - ALTERNATIVE 2

1b.  Vegetation Control (assume 5 mowings per year)

3a.  General Maintenance

Prepared By: S. A. Lind
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Figure 2.3  
Number of Sub-Areas vs. Removal Efficiency 

for Alternative 1 using Flow Weighted Averages for 1967
South Florida Water Management District
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Alternatives Evaluation
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Figure 2.4
Number of Sub-Areas vs. Removal Efficiency for 

Alternative 1 using Daily Flowrates for 1967
South Florida Water Management District
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ID Task Name Duration Start Finish
1 FEASIBILITY LEVEL EVALUATION OF ALTERNATIVES (See NOTE 1) 774 days 1/16/04 1/3/07

2 DESIGN PHASE 380 days 1/16/04 6/30/05

3 Review Feasibility Studies, Conceptual Plans, 2001 Consolidated Report 1 day 1/16/04 1/16/04

4 Prepare Preliminary Cost Estimate (Alternative 1) 4 days 1/19/04 1/22/04

5 Prepare Preliminary Cost Estimate (Alternative 2) 4 days 1/19/04 1/22/04

6 Submit Preliminary Cost Estimates for Alternatives 1 & 2 0 days 1/22/04 1/22/04

7 District Review 14 days 1/23/04 2/11/04

8 District Comments Received 0 days 2/11/04 2/11/04

9 Response to District Comments 14 days 2/12/04 3/2/04

10 Submit Revised Report 0 days 3/2/04 3/2/04

11 District Decision Point for Conceptual Design of Internal Levee 0 days 7/1/04 7/1/04

12 Alternative Selected by District 0 days 7/1/04 7/1/04

13 Mid-Point Design (65%) 105 days 7/1/04 11/24/04

14 Submit Mid-Point Design to SFWMD 0 days 11/24/04 11/24/04

15 SFWMD Review 14 days 11/25/04 12/14/04

16 Pre-Final Design (95%) 91 days 12/15/04 4/20/05

17 Submit Pre-Final Design to SFWMD 0 days 4/20/05 4/20/05

18 SFWMD Review 14 days 4/21/05 5/10/05

19 Final Design (100%) 37 days 5/11/05 6/30/05

20 Submit Final Design of Internal Levee to SFWMD 0 days 6/30/05 6/30/05

21 CONSTRUCTION PHASE 394 days 7/1/05 1/3/07

22 Receive Approval to Solicit 1 day 7/1/05 7/1/05

23 Receive Approval to Award 1 day 7/1/05 7/1/05

24 Advertise for Contract 30 days 7/4/05 8/12/05

25 Open bids 1 day 8/15/05 8/15/05

26 Review Bids 15 days 8/16/05 9/5/05

27 Award Contract 30 days 9/6/05 10/17/05

28 Prepare Field Work Plans 10 days 10/18/05 10/31/05

29 Review/Approve Field Work Plans 10 days 11/1/05 11/14/05

30 Commence C-11 Impoundment Construction 0 days 1/2/06 1/2/06

31 Internal Levee Construction - Alternative 1 (12,200 feet) 230 days 2/16/06 1/3/07

32 Haul Road 25 days 2/16/06 3/22/06

33 Foundation Excavation 40 days 3/23/06 5/17/06

34 Levees 160 days 3/27/06 11/3/06

35 Revetment 30 days 9/25/06 11/3/06

36 Sump Construction 190 days 4/6/06 12/27/06

37 S-502C Gated Culverts 45 days 11/2/06 1/3/07

38 Seeding & Mulching 15 days 11/6/06 11/24/06

39 Internal Levee Construction - Alternative 2 (8,100 feet) 160 days 2/16/06 9/27/06

40 Haul Road 20 days 2/16/06 3/15/06

41 Foundation Excavation 25 days 3/16/06 4/19/06

42 Levees 110 days 3/17/06 8/17/06

43 Revetment 25 days 7/14/06 8/17/06

44 Sump Construction 140 days 3/16/06 9/27/06

45 C-502A Canal Widening 28 days 7/11/06 8/17/06

46 S-502C Gated Culverts 45 days 6/16/06 8/17/06

47 Seeding & Mulching 10 days 8/18/06 8/31/06

48 PROJECT MANAGEMENT/OVERSIGHT 771 days 1/16/04 12/29/06

49 Determine Project Milestones w/ SFWMD 1 day 7/1/04 7/1/04

50 Determine Review Frequency w/ SFWMD 1 day 7/2/04 7/2/04

51 Finalize FS Team Structure 2 days 7/1/04 7/2/04

52 Administer/Surveillance of Internal Levee Construction Contract 225 days 2/16/06 12/27/06

53 Distribute Prelim Project Schedule 1 day 7/1/04 7/1/04

54 Manage Project Schedule 650 days 7/1/04 12/27/06

55 Close Project Folders 2 days 12/28/06 12/29/06

56

57 NOTE 1: Schedule Drift may occur due to changes in the CERP
schedule.

1 day 1/16/04 1/16/04

1/22

2/11

3/2

7/1

7/1

11/24

4/20

6/30

1/2

Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
2004 2005 2006 2007

Task

Split

Progress

Milestone

Summary

Project Summary

External Tasks

External Milestone

Deadline

Page 1 Figure 5.1

Project: Preliminary Implementation Schedule
Date: 2/23/04
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APPENDIX A 

ALTERNATIVES 1 AND 2 CONCEPTUAL  

LEVEE CONFIGURATION 
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APPENDIX B 

PHOSPHORUS REMOVAL BY URBAN RUNOFF  

DETENTION BASINS:  W.W. WALKER 
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APPENDIX C 

ORTHOPHOSPHORUS VS. TOTAL PHOSPHORUS DATA 
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APPENDIX C
ORTHOPHOSPHATE vs. TOTAL PHOSPHORUS DATA

South Florida Water Management District
Western C-11 Impoundment

Alternatives Evaluation

Date OPO4 mg/L TPO4 mg/L Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio
1/24/1990 0.008 0.031 0.258 0.258 0.258 0.258 0.258 0.258 0.258 0.258 0.258 0.258 0.258
2/20/1990 0.002 0.037 0.054 0.054 0.054 0.054 0.054 0.054 0.054 0.054 0.054 0.054 0.054
3/19/1990 0.002 0.032 0.063 0.063 0.063 0.063 0.063 0.063 0.063 0.063 0.063 0.063 0.063

4/2/1990 0.002 0.018 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111
4/16/1990 0.002 0.016 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125
6/11/1990 0.007 0.018 0.389 0.389 0.389 0.389 0.389 0.389 0.389 0.389 0.389 0.389 0.389
6/27/1990 0.002 0.021 0.095 0.095 0.095 0.095 0.095 0.095 0.095 0.095 0.095 0.095 0.095

7/9/1990 0.008 0.017 0.471 0.471 0.471 0.471 0.471 0.471 0.471 0.471 0.471 0.471 0.471
7/23/1990 0.006 0.023 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261 0.261

8/6/1990 0.002 0.011 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182
8/20/1990 0.002 0.005 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400

9/4/1990 0.002 0.009 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222
9/17/1990 0.002 0.012 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167
10/1/1990 0.002 0.010 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200

10/15/1990 0.002 0.014 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143
10/29/1990 0.002 0.017 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118
11/13/1990 0.011 0.041 0.268 0.268 0.268 0.268 0.268 0.268 0.268 0.268 0.268 0.268 0.268
12/12/1990 0.007 0.017 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.412

1/23/1991 0.002 0.014 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143
2/4/1991 0.010 0.019 0.526 0.526 0.526 0.526 0.526 0.526 0.526 0.526 0.526 0.526 0.526
3/6/1991 0.006 0.017 0.353 0.353 0.353 0.353 0.353 0.353 0.353 0.353 0.353 0.353 0.353

3/18/1991 0.015 0.012 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250 1.250
4/29/1991 0.002 0.016 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125
5/28/1991 0.006 0.019 0.316 0.316 0.316 0.316 0.316 0.316 0.316 0.316 0.316 0.316 0.316
6/10/1991 0.005 0.008 0.625 0.625 0.625 0.625 0.625 0.625 0.625 0.625 0.625 0.625 0.625
6/24/1991 0.002 0.009 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222

7/8/1991 0.006 0.012 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500
7/22/1991 0.007 0.020 0.350 0.350 0.350 0.350 0.350 0.350 0.350 0.350 0.350 0.350 0.350

8/5/1991 0.002 0.012 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167
8/20/1991 0.002 0.013 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154

9/3/1991 0.002 0.014 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143
9/16/1991 0.002 0.012 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167
9/30/1991 0.002 0.012 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167

10/14/1991 0.002 0.014 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143
10/28/1991 0.002 0.013 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154
11/12/1991 0.002 0.013 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154

12/9/1991 0.002 0.018 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111
1/21/1992 0.002 0.013 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154
2/11/1992 0.002 0.012 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167
3/10/1992 0.014 0.035 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400
3/24/1992 0.009 0.014 0.643 0.643 0.643 0.643 0.643 0.643 0.643 0.643 0.643 0.643 0.643
4/27/1992 0.002 0.021 0.095 0.095 0.095 0.095 0.095 0.095 0.095 0.095 0.095 0.095 0.095
5/28/1992 0.002 0.044 0.045 0.045 0.045 0.045 0.045 0.045 0.045 0.045 0.045 0.045 0.045
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Alternatives Evaluation

Date OPO4 mg/L TPO4 mg/L Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio
7/6/1992 0.002 0.021 0.095 0.095 0.095 0.095 0.095 0.095 0.095 0.095 0.095 0.095 0.095

7/21/1992 0.002 0.009 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222
8/3/1992 0.007 0.012 0.583 0.583 0.583 0.583 0.583 0.583 0.583 0.583 0.583 0.583 0.583

8/19/1992 0.006 0.002 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000 3.000
9/28/1992 0.002 0.012 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167

10/26/1992 0.008 0.011 0.727 0.727 0.727 0.727 0.727 0.727 0.727 0.727 0.727 0.727 0.727
11/9/1992 0.010 0.012 0.833 0.833 0.833 0.833 0.833 0.833 0.833 0.833 0.833 0.833 0.833

11/19/1992 0.010 0.013 0.769 0.769 0.769 0.769 0.769 0.769 0.769 0.769 0.769 0.769 0.769
12/21/1992 0.004 0.014 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286

1/4/1993 0.009 0.010 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900
2/18/1993 0.005 0.014 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357 0.357

3/1/1993 0.006 0.015 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400
3/17/1993 0.004 0.019 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211
4/12/1993 0.008 0.015 0.533 0.533 0.533 0.533 0.533 0.533 0.533 0.533 0.533 0.533 0.533
4/28/1993 0.002 0.013 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154
5/10/1993 0.007 0.019 0.368 0.368 0.368 0.368 0.368 0.368 0.368 0.368 0.368 0.368 0.368

6/7/1993 0.011 0.013 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846 0.846
7/21/1993 0.002 0.011 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182
9/15/1993 0.002 0.015 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133

10/13/1993 0.002 0.009 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222
11/8/1993 0.002 0.011 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182
12/6/1993 0.006 0.013 0.462 0.462 0.462 0.462 0.462 0.462 0.462 0.462 0.462 0.462 0.462
1/10/1994 0.004 0.018 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222

2/7/1994 0.005 0.006 0.833 0.833 0.833 0.833 0.833 0.833 0.833 0.833 0.833 0.833 0.833
3/7/1994 0.004 0.011 0.364 0.364 0.364 0.364 0.364 0.364 0.364 0.364 0.364 0.364 0.364
4/4/1994 0.002 0.005 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400

5/11/1994 0.005 0.013 0.385 0.385 0.385 0.385 0.385 0.385 0.385 0.385 0.385 0.385 0.385
6/22/1994 0.002 0.020 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100
7/11/1994 0.029 0.021 1.381 1.381 1.381 1.381 1.381 1.381 1.381 1.381 1.381 1.381 1.381

8/9/1994 0.002 0.002 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
9/29/1994 0.002 0.014 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143
10/3/1994 0.004 0.012 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333
11/8/1994 0.002 0.009 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222

12/12/1994 0.002 0.009 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222
1/18/1995 0.002 0.011 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182
2/21/1995 0.002 0.008 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250
3/14/1995 0.002 0.018 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111
4/17/1995 0.002 0.010 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200
4/25/1995 0.002 0.007 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286
5/15/1995 0.002 0.006 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333

6/5/1995 0.002 0.007 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286
6/19/1995 0.002 0.015 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133

7/3/1995 0.002 0.011 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182
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Date OPO4 mg/L TPO4 mg/L Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio
7/18/1995 0.002 0.011 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182

8/7/1995 0.002 0.020 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100
9/11/1995 0.007 0.010 0.700 0.700 0.700 0.700 0.700 0.700 0.700 0.700 0.700 0.700 0.700

10/10/1995 0.002 0.012 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167
10/24/1995 0.002 0.010 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200
11/14/1995 0.002 0.009 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222
12/12/1995 0.002 0.005 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400

1/2/1996 0.005 0.010 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500
1/16/1996 0.004 0.007 0.571 0.571 0.571 0.571 0.571 0.571 0.571 0.571 0.571 0.571 0.571
2/12/1996 0.002 0.010 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200

3/4/1996 0.004 0.014 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286
3/26/1996 0.002 0.012 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167

4/8/1996 0.002 0.026 0.077 0.077 0.077 0.077 0.077 0.077 0.077 0.077 0.077 0.077 0.077
5/20/1996 0.002 0.015 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133

7/2/1996 0.002 0.009 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222
7/16/1996 0.002 0.009 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222
8/26/1996 0.005 0.015 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333
9/17/1996 0.002 0.013 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154
10/1/1996 0.002 0.007 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286

10/21/1996 0.002 0.016 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125
10/29/1996 0.002 0.005 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400
11/18/1996 0.002 0.011 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182
12/10/1996 0.002 0.017 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118

1/14/1997 0.002 0.017 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118
1/27/1997 0.002 0.004 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500
5/13/1997 0.002 0.013 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154
6/17/1997 0.002 0.031 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065 0.065
7/15/1997 0.002 0.008 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250
8/12/1997 0.002 0.011 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182

12/16/1997 0.004 0.018 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222
7/14/1998 0.004 0.019 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211
8/11/1998 0.002 0.014 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143
9/29/1998 0.005 0.013 0.385 0.385 0.385 0.385 0.385 0.385 0.385 0.385 0.385 0.385 0.385
10/6/1998 0.002 0.011 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182

10/20/1998 0.005 0.010 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500
11/10/1998 0.006 0.014 0.429 0.429 0.429 0.429 0.429 0.429 0.429 0.429 0.429 0.429 0.429
11/24/1998 0.002 0.012 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167
12/15/1998 0.002 0.008 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250
12/29/1998 0.004 0.010 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400

1/12/1999 0.007 0.011 0.636 0.636 0.636 0.636 0.636 0.636 0.636 0.636 0.636 0.636 0.636
2/9/1999 0.005 0.013 0.385 0.385 0.385 0.385 0.385 0.385 0.385 0.385 0.385 0.385 0.385

2/23/1999 0.005 0.010 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500
3/23/1999 0.008 0.013 0.615 0.615 0.615 0.615 0.615 0.615 0.615 0.615 0.615 0.615 0.615
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Date OPO4 mg/L TPO4 mg/L Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio
4/20/1999 0.006 0.013 0.462 0.462 0.462 0.462 0.462 0.462 0.462 0.462 0.462 0.462 0.462
5/18/1999 0.005 0.017 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294

6/1/1999 0.005 0.016 0.313 0.313 0.313 0.313 0.313 0.313 0.313 0.313 0.313 0.313 0.313
6/15/1999 0.007 0.018 0.389 0.389 0.389 0.389 0.389 0.389 0.389 0.389 0.389 0.389 0.389
6/29/1999 0.007 0.017 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.412
7/13/1999 0.002 0.015 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133
7/27/1999 0.007 0.011 0.636 0.636 0.636 0.636 0.636 0.636 0.636 0.636 0.636 0.636 0.636
8/10/1999 0.006 0.016 0.375 0.375 0.375 0.375 0.375 0.375 0.375 0.375 0.375 0.375 0.375
8/24/1999 0.006 0.017 0.353 0.353 0.353 0.353 0.353 0.353 0.353 0.353 0.353 0.353 0.353

9/7/1999 0.002 0.012 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167
9/22/1999 0.006 0.019 0.316 0.316 0.316 0.316 0.316 0.316 0.316 0.316 0.316 0.316 0.316
10/5/1999 0.005 0.017 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294

10/19/1999 0.047 0.074 0.635 0.635 0.635 0.635 0.635 0.635 0.635 0.635 0.635 0.635 0.635
11/2/1999 0.007 0.017 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.412

11/16/1999 0.002 0.012 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167
12/14/1999 0.002 0.010 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200

1/25/2000 0.005 0.012 0.417 0.417 0.417 0.417 0.417 0.417 0.417 0.417 0.417 0.417 0.417
2/8/2000 0.002 0.012 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167
3/7/2000 0.002 0.015 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133

3/21/2000 0.004 0.015 0.267 0.267 0.267 0.267 0.267 0.267 0.267 0.267 0.267 0.267 0.267
4/18/2000 0.002 0.015 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133
5/30/2000 0.005 0.010 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500 0.500
6/13/2000 0.002 0.016 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125
6/27/2000 0.002 0.017 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118
7/11/2000 0.002 0.014 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143
7/25/2000 0.005 0.019 0.263 0.263 0.263 0.263 0.263 0.263 0.263 0.263 0.263 0.263 0.263

8/8/2000 0.002 0.015 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133 0.133
8/22/2000 0.002 0.016 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125

9/5/2000 0.004 0.014 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286
9/19/2000 0.004 0.013 0.308 0.308 0.308 0.308 0.308 0.308 0.308 0.308 0.308 0.308 0.308
10/3/2000 0.006 0.020 0.300 0.300 0.300 0.300 0.300 0.300 0.300 0.300 0.300 0.300 0.300

11/28/2000 0.004 0.012 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333
1/23/2001 0.002 0.012 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167
2/20/2001 0.004 0.014 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286
3/20/2001 0.004 0.020 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200
4/17/2001 0.014 0.022 0.636 0.636 0.636 0.636 0.636 0.636 0.636 0.636 0.636 0.636 0.636
5/29/2001 0.004 0.017 0.235 0.235 0.235 0.235 0.235 0.235 0.235 0.235 0.235 0.235 0.235
6/12/2001 0.004 0.018 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222
6/26/2001 0.005 0.022 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227
7/10/2001 0.002 0.018 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111 0.111
7/24/2001 0.005 0.021 0.238 0.238 0.238 0.238 0.238 0.238 0.238 0.238 0.238 0.238 0.238

8/7/2001 0.005 0.024 0.208 0.208 0.208 0.208 0.208 0.208 0.208 0.208 0.208 0.208 0.208
8/21/2001 0.004 0.017 0.235 0.235 0.235 0.235 0.235 0.235 0.235 0.235 0.235 0.235 0.235
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APPENDIX C
ORTHOPHOSPHATE vs. TOTAL PHOSPHORUS DATA

South Florida Water Management District
Western C-11 Impoundment

Alternatives Evaluation

Date OPO4 mg/L TPO4 mg/L Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio
9/4/2001 0.002 0.013 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154

9/18/2001 0.002 0.013 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154 0.154
10/2/2001 0.005 0.019 0.263 0.263 0.263 0.263 0.263 0.263 0.263 0.263 0.263 0.263 0.263

10/16/2001 0.004 0.010 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400
10/30/2001 0.002 0.019 0.105 0.105 0.105 0.105 0.105 0.105 0.105 0.105 0.105 0.105 0.105
11/13/2001 0.007 0.012 0.583 0.583 0.583 0.583 0.583 0.583 0.583 0.583 0.583 0.583 0.583
12/26/2001 0.004 0.012 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333 0.333

1/22/2002 0.004 0.010 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400 0.400
2/5/2002 0.002 0.019 0.105 0.105 0.105 0.105 0.105 0.105 0.105 0.105 0.105 0.105 0.105

3/19/2002 0.007 0.017 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.412
4/2/2002 0.019 0.029 0.655 0.655 0.655 0.655 0.655 0.655 0.655 0.655 0.655 0.655 0.655

5/28/2002 0.005 0.037 0.135 0.135 0.135 0.135 0.135 0.135 0.135 0.135 0.135 0.135 0.135
6/11/2002 0.005 0.019 0.263 0.263 0.263 0.263 0.263 0.263 0.263 0.263 0.263 0.263 0.263
6/25/2002 0.004 0.021 0.190 0.190 0.190 0.190 0.190 0.190 0.190 0.190 0.190 0.190 0.190

7/9/2002 0.005 0.021 0.238 0.238 0.238 0.238 0.238 0.238 0.238 0.238 0.238 0.238 0.238
7/23/2002 0.005 0.018 0.278 0.278 0.278 0.278 0.278 0.278 0.278 0.278 0.278 0.278 0.278

8/6/2002 0.004 0.018 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222
8/20/2002 0.004 0.018 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222 0.222
9/17/2002 0.007 0.022 0.318 0.318 0.318 0.318 0.318 0.318 0.318 0.318 0.318 0.318 0.318
10/1/2002 0.004 0.016 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250 0.250

10/15/2002 0.002 0.020 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100 0.100
11/26/2002 0.005 0.017 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294 0.294
12/10/2002 0.004 0.024 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167 0.167

1/21/2003 0.011 0.028 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393
3/18/2003 0.006 0.021 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286
4/29/2003 0.002 0.016 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125
5/27/2003 0.005 0.025 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200 0.200
6/10/2003 0.009 0.022 0.409 0.409 0.409 0.409 0.409 0.409 0.409 0.409 0.409 0.409 0.409
7/22/2003 0.002 0.016 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125

8/5/2003 0.004 0.014 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286 0.286
8/19/2003 0.004 0.022 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182

9/2/2003 0.002 0.014 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143 0.143
10/28/2003 0.002 0.011 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182
11/12/2003 0.002 0.011 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182

. Avg Ratio 0.308 0.228 0.250 0.256 0.250 0.284 0.285 0.280 0.275 0.272 0.288
Period 1990-2003 2003.000 2002-2003 2001-2003 2000-2003 1999-2003 1998-2003 1997-2003 1996-2003 1995-2003 1994-2003

.
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Alternative 1 - 1967 Data

Date 10/5/1967 10/6/1967 10/7/1967 10/8/1967 10/9/1967 10/10/1967 10/11/1967 10/12/1967 10/13/1967 Max Q (cfs)

Basin inflow Q (cfs) 564.9 769.7 747.5 489.6 547.6 374.9 253.0 152.5 76.9 2500

Outflow Q (m3/yr) 5.04E+08 6.87E+08 6.68E+08 4.37E+08 4.89E+08 3.35E+08 2.26E+08 1.36E+08 6.87E+07 2.23E+09

Surface Area A (m2) 6.09E+06 6.09E+06 6.09E+06 6.09E+06 6.09E+06 6.09E+06 6.09E+06 6.09E+06 6.09E+06 6.09E+06

Mean Surface Overflow Qs (m/yr) 82.819 112.845 109.590 71.780 80.283 54.964 37.092 22.358 11.274 366.521

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 7.43E+06 7.43E+06 7.43E+06 7.43E+06 7.43E+06 7.43E+06 7.43E+06 7.43E+06 7.43E+06 7.43E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.015 0.011 0.011 0.017 0.015 0.022 0.033 0.055 0.108 0.003
Residence Time

Inflow Total P Pi (mg/m3) 18.4 20.3 20.1 17.7 18.2 16.6 15.4 14.4 13.7 22.0

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033

Decay rate K2 = 0.161 0.167 0.166 0.157 0.160 0.150 0.137 0.117 0.086 0.180

Reaction rate Nr = 0.044 0.037 0.037 0.047 0.044 0.055 0.070 0.092 0.127 0.013
Retention Coefficient Rp = 0.040 0.034 0.035 0.043 0.041 0.050 0.061 0.078 0.102 0.013

Output concentration 17.66 19.61 19.40 16.93 17.46 15.77 14.46 13.27 12.30 21.72

Percent P Retained in 
Impoundment 4.0% 3.4% 3.5% 4.3% 4.1% 5.0% 6.1% 7.8% 10.2% 1.3%
Influent Mass Flowrate [(mg/s)/(cfs/m3)] 10394.2 15624.9 15024.8 8665.9 9966.3 6223.3 3896.2 2196.0 1053.5

Effluent Mass Flowrate [(mg/s)/(cfs/m3)] 9976.7 15090.8 14503.3 8290.2 9560.2 5912.3 3657.3 2024.4 945.7

Flow Weighted Average Initial 
Concentration (mg/m3) 18.4

Flow Weighted Average Final 
Concentration (mg/m3) 17.6

Average Removal (%) 4.2%
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Alternative 2 - 1967 Data

Date 10/5/1967 10/6/1967 10/7/1967 10/8/1967 10/9/1967 10/10/1967 10/11/1967 10/12/1967 10/13/1967 Max Q (cfs)

Basin inflow Q (cfs) 564.9 769.7 747.5 489.6 547.6 374.9 253.0 152.5 76.9 2500

Outflow Q (m3/yr) 5.04E+08 6.87E+08 6.68E+08 4.37E+08 4.89E+08 3.35E+08 2.26E+08 1.36E+08 6.87E+07 2.23E+09

Surface Area A (m2) 6.10E+06 6.10E+06 6.10E+06 6.10E+06 6.10E+06 6.10E+06 6.10E+06 6.10E+06 6.10E+06 6.10E+06

Mean Surface Overflow Qs (m/yr) 82.677 112.652 109.402 71.657 80.146 54.870 37.029 22.320 11.255 365.894

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 7.44E+06 7.44E+06 7.44E+06 7.44E+06 7.44E+06 7.44E+06 7.44E+06 7.44E+06 7.44E+06 7.44E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.015 0.011 0.011 0.017 0.015 0.022 0.033 0.055 0.108 0.003
Residence Time

Inflow Total P Pi (mg/m3) 18.4 20.3 20.1 17.7 18.2 16.6 15.4 14.4 13.7 22.0

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033

Decay rate K2 = 0.161 0.167 0.166 0.157 0.160 0.150 0.137 0.117 0.086 0.180

Reaction rate Nr = 0.044 0.037 0.037 0.047 0.044 0.055 0.070 0.092 0.127 0.013
Retention Coefficient Rp = 0.040 0.034 0.035 0.043 0.041 0.050 0.061 0.078 0.102 0.013

Output concentration 17.66 19.61 19.40 16.93 17.46 15.77 14.45 13.27 12.30 21.72

Percent P Retained in 
Impoundment 4.0% 3.4% 3.5% 4.3% 4.1% 5.0% 6.1% 7.8% 10.2% 1.3%
Influent Mass Flowrate [(mg/s)/(cfs/m3)] 10394.2 15624.9 15024.8 8665.9 9966.3 6223.3 3896.2 2196.0 1053.5

Effluent Mass Flowrate [(mg/s)/(cfs/m3)] 9976.1 15090.0 14502.5 8289.7 9559.6 5911.9 3657.0 2024.2 945.7

Flow Weighted Average Initial 
Concentration (mg/m3) 18.4

Flow Weighted Average Final 
Concentration (mg/m3) 17.6

Average Removal (%) 4.2%
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Alternative 1 - 1985 Data

Date 7/23/1985 7/24/1985 7/25/1985 7/26/1985 7/27/1985 7/28/1985 7/29/1985 7/30/1985 7/31/1985 Max Q (cfs)

Basin inflow Q (cfs) 1555.6 1305.5 1512.7 429.0 257.6 158.4 148.6 75.0 26.5 2500

Outflow Q (m3/yr) 1.39E+09 1.17E+09 1.35E+09 3.83E+08 2.30E+08 1.41E+08 1.33E+08 6.70E+07 2.37E+07 2.23E+09

Surface Area A (m2) 6.09E+06 6.09E+06 6.09E+06 6.09E+06 6.09E+06 6.09E+06 6.09E+06 6.09E+06 6.09E+06 6.09E+06

Mean Surface Overflow Qs (m/yr) 228.064 191.398 221.775 62.895 37.766 23.223 21.786 10.996 3.885 366.521

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 7.43E+06 7.43E+06 7.43E+06 7.43E+06 7.43E+06 7.43E+06 7.43E+06 7.43E+06 7.43E+06 7.43E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.005 0.006 0.006 0.019 0.032 0.053 0.056 0.111 0.314 0.003
Residence Time

Inflow Total P Pi (mg/m3) 27.8 25.4 27.4 17.1 15.4 14.5 14.4 13.7 13.3 22.0

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033

Decay rate K2 = 0.176 0.175 0.176 0.154 0.138 0.119 0.116 0.084 0.042 0.180

Reaction rate Nr = 0.026 0.028 0.027 0.051 0.069 0.090 0.093 0.128 0.176 0.013
Retention Coefficient Rp = 0.025 0.027 0.025 0.046 0.061 0.077 0.079 0.103 0.133 0.013

Output concentration 27.11 24.72 26.71 16.31 14.47 13.38 13.26 12.29 11.54 21.72

Percent P Retained in 
Impoundment 2.5% 2.7% 2.5% 4.6% 6.1% 7.7% 7.9% 10.3% 13.3% 1.3%
Influent Mass Flowrate [(mg/s)/(cfs/m3)] 43245.7 33159.7 41448.0 7335.9 3967.0 2296.8 2139.8 1027.5 352.5

Effluent Mass Flowrate [(mg/s)/(cfs/m3)] 42167.2 32272.1 40402.6 6995.0 3726.6 2119.9 1970.3 921.4 305.7

Flow Weighted Average Initial 
Concentration (mg/m3) 24.7

Flow Weighted Average Final 
Concentration (mg/m3) 23.9

Average Removal (%) 3.0%
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Alternative 2 - 1985 Data

Date 7/23/1985 7/24/1985 7/25/1985 7/26/1985 7/27/1985 7/28/1985 7/29/1985 7/30/1985 7/31/1985 Max Q (cfs)

Basin inflow Q (cfs) 1555.6 1305.5 1512.7 429.0 257.6 158.4 148.6 75.0 26.5 2500

Outflow Q (m3/yr) 1.39E+09 1.17E+09 1.35E+09 3.83E+08 2.30E+08 1.41E+08 1.33E+08 6.70E+07 2.37E+07 2.23E+09

Surface Area A (m2) 6.10E+06 6.10E+06 6.10E+06 6.10E+06 6.10E+06 6.10E+06 6.10E+06 6.10E+06 6.10E+06 6.10E+06

Mean Surface Overflow Qs (m/yr) 227.674 191.070 221.395 62.787 37.702 23.183 21.749 10.977 3.878 365.894

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 7.44E+06 7.44E+06 7.44E+06 7.44E+06 7.44E+06 7.44E+06 7.44E+06 7.44E+06 7.44E+06 7.44E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.005 0.006 0.006 0.019 0.032 0.053 0.056 0.111 0.315 0.003
Residence Time

Inflow Total P Pi (mg/m3) 27.8 25.4 27.4 17.1 15.4 14.5 14.4 13.7 13.3 22.0

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033

Decay rate K2 = 0.176 0.175 0.176 0.154 0.138 0.119 0.116 0.084 0.042 0.180

Reaction rate Nr = 0.026 0.028 0.027 0.051 0.069 0.091 0.094 0.129 0.176 0.013
Retention Coefficient Rp = 0.025 0.027 0.025 0.047 0.061 0.077 0.079 0.103 0.133 0.013

Output concentration 27.11 24.72 26.71 16.30 14.47 13.38 13.26 12.28 11.54 21.72

Percent P Retained in 
Impoundment 2.5% 2.7% 2.5% 4.7% 6.1% 7.7% 7.9% 10.3% 13.3% 1.3%
Influent Mass Flowrate [(mg/s)/(cfs/m3)] 43245.7 33159.7 41448.0 7335.9 3967.0 2296.8 2139.8 1027.5 352.5

Effluent Mass Flowrate [(mg/s)/(cfs/m3)] 42165.6 32270.8 40401.0 6994.6 3726.3 2119.7 1970.1 921.3 305.7

Flow Weighted Average Initial 
Concentration (mg/m3) 24.7

Flow Weighted Average Final 
Concentration (mg/m3) 23.9

Average Removal (%) 3.0%
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Alternative 1 - 1994 Data

Date 11/16/1994 11/17/1994 11/18/1994 11/19/1994 11/20/1994 11/21/1994 11/22/1994 11/23/1994 11/24/1994 Max Q (cfs)

Basin inflow Q (cfs) 2126.8 966.2 1142.0 338.8 201.9 128.1 74.8 34.1 3.1 2500

Outflow Q (m3/yr) 1.90E+09 8.63E+08 1.02E+09 3.03E+08 1.80E+08 1.14E+08 6.68E+07 3.05E+07 2.77E+06 2.23E+09

Surface Area A (m2) 6.09E+06 6.09E+06 6.09E+06 6.09E+06 6.09E+06 6.09E+06 6.09E+06 6.09E+06 6.09E+06 6.09E+06

Mean Surface Overflow Qs (m/yr) 311.807 141.653 167.427 49.671 29.600 18.781 10.966 4.999 0.454 366.521

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 7.43E+06 7.43E+06 7.43E+06 7.43E+06 7.43E+06 7.43E+06 7.43E+06 7.43E+06 7.43E+06 7.43E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.004 0.009 0.007 0.025 0.041 0.065 0.111 0.244 2.684 0.003
Residence Time

Inflow Total P Pi (mg/m3) 33.2 22.2 23.8 16.2 14.9 14.2 13.7 13.3 13.0 22.0

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033

Decay rate K2 = 0.179 0.171 0.173 0.147 0.129 0.109 0.084 0.051 0.006 0.180

Reaction rate Nr = 0.023 0.033 0.030 0.059 0.079 0.101 0.129 0.166 0.215 0.013
Retention Coefficient Rp = 0.022 0.031 0.028 0.053 0.069 0.084 0.103 0.126 0.154 0.013

Output concentration 32.46 21.52 23.13 15.35 13.88 13.00 12.28 11.62 11.00 21.72

Percent P Retained in 
Impoundment 2.2% 3.1% 2.8% 5.3% 6.9% 8.4% 10.3% 12.6% 15.4% 1.3%
Influent Mass Flowrate [(mg/s)/(cfs/m3)] 70609.8 21449.6 27179.6 5488.6 3008.3 1819.0 1024.8 453.5 40.3

Effluent Mass Flowrate [(mg/s)/(cfs/m3)] 69039.9 20792.1 26410.0 5199.9 2801.9 1665.3 918.8 396.2 34.1

Flow Weighted Average Initial 
Concentration (mg/m3) 26.1

Flow Weighted Average Final 
Concentration (mg/m3) 25.4

Average Removal (%) 2.9%



Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 2 - 1994 Data

Date 11/16/1994 11/17/1994 11/18/1994 11/19/1994 11/20/1994 11/21/1994 11/22/1994 11/23/1994 11/24/1994 Max Q (cfs)

Basin inflow Q (cfs) 2126.8 966.2 1142.0 338.8 201.9 128.1 74.8 34.1 3.1 2500

Outflow Q (m3/yr) 1.90E+09 8.63E+08 1.02E+09 3.03E+08 1.80E+08 1.14E+08 6.68E+07 3.05E+07 2.77E+06 2.23E+09

Surface Area A (m2) 6.10E+06 6.10E+06 6.10E+06 6.10E+06 6.10E+06 6.10E+06 6.10E+06 6.10E+06 6.10E+06 6.10E+06

Mean Surface Overflow Qs (m/yr) 311.274 141.411 167.141 49.586 29.550 18.748 10.948 4.991 0.454 365.894

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 7.44E+06 7.44E+06 7.44E+06 7.44E+06 7.44E+06 7.44E+06 7.44E+06 7.44E+06 7.44E+06 7.44E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.004 0.009 0.007 0.025 0.041 0.065 0.111 0.244 2.689 0.003
Residence Time

Inflow Total P Pi (mg/m3) 33.2 22.2 23.8 16.2 14.9 14.2 13.7 13.3 13.0 22.0

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033

Decay rate K2 = 0.179 0.171 0.173 0.147 0.129 0.109 0.084 0.051 0.006 0.180

Reaction rate Nr = 0.023 0.033 0.030 0.059 0.079 0.101 0.129 0.166 0.215 0.013
Retention Coefficient Rp = 0.022 0.031 0.028 0.053 0.069 0.085 0.103 0.126 0.154 0.013

Output concentration 32.46 21.52 23.13 15.35 13.88 13.00 12.28 11.62 11.00 21.72

Percent P Retained in 
Impoundment 2.2% 3.1% 2.8% 5.3% 6.9% 8.5% 10.3% 12.6% 15.4% 1.3%
Influent Mass Flowrate [(mg/s)/(cfs/m3)] 70609.8 21449.6 27179.6 5488.6 3008.3 1819.0 1024.8 453.5 40.3

Effluent Mass Flowrate [(mg/s)/(cfs/m3)] 69037.4 20791.1 26408.8 5199.6 2801.7 1665.2 918.8 396.2 34.1

Flow Weighted Average Initial 
Concentration (mg/m3) 26.1

Flow Weighted Average Final 
Concentration (mg/m3) 25.4

Average Removal (%) 2.9%



Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 1 - 1967 Data

Date 10/5/1967 10/6/1967 10/7/1967 10/8/1967 10/9/1967 10/10/1967 10/11/1967 10/12/1967 10/13/1967 Max Q (cfs)

Basin inflow Q (cfs) 564.9 769.7 747.5 489.6 547.6 374.9 253.0 152.5 76.9 2500

Outflow Q (m3/yr) 5.04E+08 6.87E+08 6.68E+08 4.37E+08 4.89E+08 3.35E+08 2.26E+08 1.36E+08 6.87E+07 2.23E+09

Surface Area A (m2) 9.02E+05 9.02E+05 9.02E+05 9.02E+05 9.02E+05 9.02E+05 9.02E+05 9.02E+05 9.02E+05 9.02E+05 subarea 1

Mean Surface Overflow Qs (m/yr) 558.958 761.604 739.637 484.450 541.840 370.956 250.339 150.896 76.091 2473.703

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 1.10E+06 1.10E+06 1.10E+06 1.10E+06 1.10E+06 1.10E+06 1.10E+06 1.10E+06 1.10E+06 1.10E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.002 0.002 0.002 0.003 0.002 0.003 0.005 0.008 0.016 0.000
Residence Time

Inflow Total P Pi (mg/m3) 18.4 20.3 20.1 17.7 18.2 16.6 15.4 14.4 13.7 22.0

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Decay rate K2 = 0.182 0.183 0.183 0.182 0.182 0.180 0.177 0.172 0.159 0.186

Reaction rate Nr = 0.007 0.006 0.006 0.008 0.007 0.010 0.013 0.020 0.035 0.002

Retention Coefficient Rp = 0.007 0.006 0.006 0.008 0.007 0.010 0.013 0.019 0.033 0.002

Output concentration 18.27 20.18 19.98 17.56 18.07 16.44 15.20 14.12 13.25 21.96

7 of 48



Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 1 - 1967 Data

Date 10/5/1967 10/6/1967 10/7/1967 10/8/1967 10/9/1967 10/10/1967 10/11/1967 10/12/1967 10/13/1967 Max Q (cfs)

Basin inflow Q (cfs) 564.9 769.7 747.5 489.6 547.6 374.9 253.0 152.5 76.9 2500.0

Outflow Q (m3/yr) 5.04E+08 6.87E+08 6.68E+08 4.37E+08 4.89E+08 3.35E+08 2.26E+08 1.36E+08 6.87E+07 2.23E+09

Surface Area A (m2) 1.18E+06 1.18E+06 1.18E+06 1.18E+06 1.18E+06 1.18E+06 1.18E+06 1.18E+06 1.18E+06 1.18E+06 subarea 2

Mean Surface Overflow Qs (m/yr) 427.758 582.839 566.028 370.739 414.658 283.885 191.579 115.477 58.231 1893.071

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 1.44E+06 1.44E+06 1.44E+06 1.44E+06 1.44E+06 1.44E+06 1.44E+06 1.44E+06 1.44E+06 1.44E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.003 0.002 0.002 0.003 0.003 0.004 0.006 0.011 0.021 0.001
Residence Time

Inflow Total P Pi (mg/m3) 18.27 20.18 19.98 17.56 18.07 16.44 15.20 14.12 13.25 21.96

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006

Decay rate K2 = 0.181 0.183 0.182 0.180 0.181 0.178 0.175 0.167 0.152 0.185
Reaction rate Nr = 0.009 0.008 0.008 0.010 0.010 0.013 0.017 0.025 0.042 0.003
Retention Coefficient Rp = 0.009 0.008 0.008 0.010 0.009 0.012 0.016 0.024 0.039 0.003

Output concentration 18.10 20.03 19.82 17.38 17.90 16.24 14.95 13.79 12.74 21.90
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 1 - 1967 Data

Date 10/5/1967 10/6/1967 10/7/1967 10/8/1967 10/9/1967 10/10/1967 10/11/1967 10/12/1967 10/13/1967 Max Q (cfs)

Basin inflow Q (cfs) 564.9 769.7 747.5 489.6 547.6 374.9 253.0 152.5 76.9 2500

Outflow Q (m3/yr) 5.04E+08 6.87E+08 6.68E+08 4.37E+08 4.89E+08 3.35E+08 2.26E+08 1.36E+08 6.87E+07 2.23E+09

Surface Area A (m2) 1.77E+06 1.77E+06 1.77E+06 1.77E+06 1.77E+06 1.77E+06 1.77E+06 1.77E+06 1.77E+06 1.77E+06 subarea 3

Mean Surface Overflow Qs (m/yr) 285.019 388.350 377.149 247.027 276.290 189.155 127.651 76.944 38.800 1261.369

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 2.16E+06 2.16E+06 2.16E+06 2.16E+06 2.16E+06 2.16E+06 2.16E+06 2.16E+06 2.16E+06 2.16E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.004 0.003 0.003 0.005 0.004 0.006 0.010 0.016 0.031 0.001
Residence Time

Inflow Total P Pi (mg/m3) 18.10 20.03 19.82 17.38 17.90 16.24 14.95 13.79 12.74 21.90

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010

Decay rate K2 = 0.178 0.180 0.180 0.177 0.178 0.174 0.169 0.159 0.139 0.185
Reaction rate Nr = 0.014 0.011 0.012 0.015 0.014 0.018 0.024 0.035 0.056 0.004
Retention Coefficient Rp = 0.013 0.011 0.011 0.015 0.014 0.018 0.023 0.033 0.050 0.004

Output concentration 17.85 19.80 19.60 17.12 17.65 15.95 14.61 13.34 12.10 21.81
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 1 - 1967 Data

Date 10/5/1967 10/6/1967 10/7/1967 10/8/1967 10/9/1967 10/10/1967 10/11/1967 10/12/1967 10/13/1967 Max Q (cfs)

Basin inflow Q (cfs) 564.9 769.7 747.5 489.6 547.6 374.9 253.0 152.5 76.9 2500

Outflow Q (m3/yr) 5.04E+08 6.87E+08 6.68E+08 4.37E+08 4.89E+08 3.35E+08 2.26E+08 1.36E+08 6.87E+07 2.23E+09

Surface Area A (m2) 1.26E+06 1.26E+06 1.26E+06 1.26E+06 1.26E+06 1.26E+06 1.26E+06 1.26E+06 1.26E+06 1.26E+06 subarea 4

Mean Surface Overflow Qs (m/yr) 400.119 545.179 529.455 346.784 387.865 265.542 179.200 108.016 54.468 1770.751

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 1.54E+06 1.54E+06 1.54E+06 1.54E+06 1.54E+06 1.54E+06 1.54E+06 1.54E+06 1.54E+06 1.54E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.003 0.002 0.002 0.004 0.003 0.005 0.007 0.011 0.022 0.001
Residence Time

Inflow Total P Pi (mg/m3) 17.85 19.80 19.60 17.12 17.65 15.95 14.61 13.34 12.10 21.81

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007

Decay rate K2 = 0.181 0.182 0.182 0.180 0.180 0.178 0.174 0.166 0.150 0.185
Reaction rate Nr = 0.010 0.008 0.008 0.011 0.010 0.013 0.017 0.025 0.041 0.003
Retention Coefficient Rp = 0.010 0.008 0.008 0.011 0.010 0.013 0.017 0.024 0.038 0.003

Output concentration 17.68 19.65 19.44 16.94 17.48 15.75 14.36 13.02 11.64 21.75
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 1 - 1967 Data

Date 10/5/1967 10/6/1967 10/7/1967 10/8/1967 10/9/1967 10/10/1967 10/11/1967 10/12/1967 10/13/1967 Max Q (cfs)

Basin inflow Q (cfs) 564.9 769.7 747.5 489.6 547.6 374.9 253.0 152.5 76.9 2500

Outflow Q (m3/yr) 5.04E+08 6.87E+08 6.68E+08 4.37E+08 4.89E+08 3.35E+08 2.26E+08 1.36E+08 6.87E+07 2.23E+09

Surface Area A (m2) 3.95E+05 3.95E+05 3.95E+05 3.95E+05 3.95E+05 3.95E+05 3.95E+05 3.95E+05 3.95E+05 3.95E+05 subarea 5a

Mean Surface Overflow Qs (m/yr) 1275.589 1738.043 1687.914 1105.555 1236.524 846.554 571.294 344.357 173.646 5645.196

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 4.82E+05 4.82E+05 4.82E+05 4.82E+05 4.82E+05 4.82E+05 4.82E+05 4.82E+05 4.82E+05 4.82E+05

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.001 0.001 0.001 0.001 0.001 0.002 0.004 0.007 0.000
Residence Time

Inflow Total P Pi (mg/m3) 17.68 19.65 19.44 16.94 17.48 15.75 14.36 13.02 11.64 21.75

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Decay rate K2 = 0.185 0.185 0.185 0.184 0.185 0.184 0.182 0.180 0.173 0.186
Reaction rate Nr = 0.003 0.003 0.003 0.003 0.003 0.004 0.006 0.008 0.014 0.001
Retention Coefficient Rp = 0.003 0.003 0.003 0.003 0.003 0.004 0.006 0.008 0.014 0.001

Output concentration 17.63 19.60 19.39 16.88 17.42 15.68 14.28 12.91 11.48 21.73
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 1 - 1967 Data

Date 10/5/1967 10/6/1967 10/7/1967 10/8/1967 10/9/1967 10/10/1967 10/11/1967 10/12/1967 10/13/1967 Max Q (cfs)

Basin inflow Q (cfs) 564.9 769.7 747.5 489.6 547.6 374.9 253.0 152.5 76.9 2500

Outflow Q (m3/yr) 5.04E+08 6.87E+08 6.68E+08 4.37E+08 4.89E+08 3.35E+08 2.26E+08 1.36E+08 6.87E+07 2.23E+09

Surface Area A (m2) 1.16E+05 1.16E+05 1.16E+05 1.16E+05 1.16E+05 1.16E+05 1.16E+05 1.16E+05 1.16E+05 1.16E+05 Sump subarea 

Mean Surface Overflow Qs (m/yr) 4343.880 5918.719 5748.009 3764.850 4210.849 2882.847 1945.480 1172.671 591.334 19224.110

Mean Pond Depth Z (m) 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44

Mean Pond Volume Vm (m3) 2.83E+05 2.83E+05 2.83E+05 2.83E+05 2.83E+05 2.83E+05 2.83E+05 2.83E+05 2.83E+05 2.83E+05

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.000 0.000 0.001 0.001 0.001 0.001 0.002 0.004 0.000
Residence Time

Inflow Total P Pi (mg/m3) 17.63 19.60 19.39 16.88 17.42 15.68 14.28 12.91 11.48 21.73

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 6.24E-04 6.24E-04 6.24E-04 6.24E-04 6.24E-04 6.24E-04 6.24E-04 6.24E-04 6.24E-04 6.24E-04

Decay rate K2 = 0.186 0.186 0.186 0.186 0.186 0.186 0.185 0.185 0.183 0.187
Reaction rate Nr = 1.84E-03 1.50E-03 1.53E-03 2.04E-03 1.88E-03 2.47E-03 3.32E-03 4.96E-03 8.65E-03 5.15E-04
Retention Coefficient Rp = 1.84E-03 1.50E-03 1.53E-03 2.03E-03 1.87E-03 2.45E-03 3.30E-03 4.91E-03 8.50E-03 5.14E-04

Output concentration 17.60 19.57 19.36 16.85 17.39 15.65 14.24 12.85 11.38 21.72
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 1 - 1967 Data

Date 10/5/1967 10/6/1967 10/7/1967 10/8/1967 10/9/1967 10/10/1967 10/11/1967 10/12/1967 10/13/1967 Max Q (cfs)

Basin inflow Q (cfs) 564.9 769.7 747.5 489.6 547.6 374.9 253.0 152.5 76.9 2500

Outflow Q (m3/yr) 5.04E+08 6.87E+08 6.68E+08 4.37E+08 4.89E+08 3.35E+08 2.26E+08 1.36E+08 6.87E+07 2.23E+09

Surface Area A (m2) 4.97E+05 4.97E+05 4.97E+05 4.97E+05 4.97E+05 4.97E+05 4.97E+05 4.97E+05 4.97E+05 4.97E+05 subarea 5b

Mean Surface Overflow Qs (m/yr) 1014.993 1382.970 1343.082 879.696 983.909 673.607 454.582 274.007 138.171 4491.913

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 6.06E+05 6.06E+05 6.06E+05 6.06E+05 6.06E+05 6.06E+05 6.06E+05 6.06E+05 6.06E+05 6.06E+05

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.001 0.001 0.001 0.001 0.002 0.003 0.004 0.009 0.000
Residence Time

Inflow Total P Pi (mg/m3) 17.60 19.57 19.36 16.85 17.39 15.65 14.24 12.85 11.38 21.72

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Decay rate K2 = 0.184 0.185 0.185 0.184 0.184 0.183 0.181 0.178 0.170 0.186
Reaction rate Nr = 0.004 0.003 0.003 0.004 0.004 0.005 0.007 0.010 0.017 0.001
Retention Coefficient Rp = 0.004 0.003 0.003 0.004 0.004 0.005 0.007 0.010 0.017 0.001

Output concentration 17.53 19.51 19.30 16.78 17.32 15.57 14.14 12.72 11.19 21.70

Percent P Retained in 
Impoundment 4.7% 3.9% 4.0% 5.2% 4.8% 6.2% 8.2% 11.7% 18.3% 1.4%

Influent Mass Flowrate [(mg/s)/(cfs/m3)] 10394.2 15624.9 15024.8 8665.9 9966.3 6223.3 3896.2 2196.0 1053.5

Effluent Mass Flowrate [(mg/s)/(cfs/m3)] 9901.1 15013.7 14426.4 8214.4 9484.9 5835.3 3577.2 1940.1 860.9

Flow Weighted Average Initial 
Concentration (mg/m3) 18.4
Flow Weighted Average Final 
Concentration (mg/m3) 17.4
Average Removal (%) 5.2%
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 2 - 1967 Data

Date 10/5/1967 10/6/1967 10/7/1967 10/8/1967 10/9/1967 10/10/1967 10/11/1967 10/12/1967 10/13/1967 Max Q (cfs)

Basin inflow Q (cfs) 564.9 769.7 747.5 489.6 547.6 374.9 253.0 152.5 76.9 2500

Outflow Q (m3/yr) 5.04E+08 6.87E+08 6.68E+08 4.37E+08 4.89E+08 3.35E+08 2.26E+08 1.36E+08 6.87E+07 2.23E+09

Surface Area A (m2) 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 subarea 1

Mean Surface Overflow Qs (m/yr) 447.764 610.097 592.501 388.078 434.051 297.162 200.539 120.878 60.954 1981.608

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 1.37E+06 1.37E+06 1.37E+06 1.37E+06 1.37E+06 1.37E+06 1.37E+06 1.37E+06 1.37E+06 1.37E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.003 0.002 0.002 0.003 0.003 0.004 0.006 0.010 0.020 0.001
Residence Time

Inflow Total P Pi (mg/m3) 18.4 20.3 20.1 17.7 18.2 16.6 15.4 14.4 13.7 22.0

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006

Decay rate K2 = 0.181 0.183 0.183 0.180 0.181 0.179 0.175 0.168 0.153 0.185

Reaction rate Nr = 0.009 0.007 0.008 0.010 0.009 0.012 0.016 0.024 0.042 0.003

Retention Coefficient Rp = 0.009 0.007 0.007 0.010 0.009 0.012 0.016 0.023 0.039 0.002

Output concentration 18.24 20.15 19.95 17.53 18.03 16.40 15.16 14.06 13.17 21.95
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 2 - 1967 Data

Date 10/5/1967 10/6/1967 10/7/1967 10/8/1967 10/9/1967 10/10/1967 10/11/1967 10/12/1967 10/13/1967 Max Q (cfs)

Basin inflow Q (cfs) 564.9 769.7 747.5 489.6 547.6 374.9 253.0 152.5 76.9 2500

Outflow Q (m3/yr) 5.04E+08 6.87E+08 6.68E+08 4.37E+08 4.89E+08 3.35E+08 2.26E+08 1.36E+08 6.87E+07 2.23E+09

Surface Area A (m2) 1.56E+06 1.56E+06 1.56E+06 1.56E+06 1.56E+06 1.56E+06 1.56E+06 1.56E+06 1.56E+06 1.56E+06 subarea 2

Mean Surface Overflow Qs (m/yr) 322.768 439.785 427.101 279.744 312.883 214.207 144.557 87.134 43.939 1428.430

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22
 

Mean Pond Volume Vm (m3) 1.91E+06 1.91E+06 1.91E+06 1.91E+06 1.91E+06 1.91E+06 1.91E+06 1.91E+06 1.91E+06 1.91E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.004 0.003 0.003 0.004 0.004 0.006 0.008 0.014 0.028 0.001
Residence Time

Inflow Total P Pi (mg/m3) 18.24 20.15 19.95 17.53 18.03 16.40 15.16 14.06 13.17 21.95

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

Decay rate K2 = 0.179 0.181 0.181 0.178 0.179 0.176 0.171 0.162 0.143 0.185
Reaction rate Nr = 0.012 0.010 0.010 0.014 0.013 0.016 0.022 0.032 0.052 0.003
Retention Coefficient Rp = 0.012 0.010 0.010 0.013 0.012 0.016 0.021 0.030 0.048 0.003

Output concentration 18.02 19.95 19.75 17.29 17.81 16.14 14.84 13.64 12.54 21.87

15 of 48



Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 2 - 1967 Data

Date 10/5/1967 10/6/1967 10/7/1967 10/8/1967 10/9/1967 10/10/1967 10/11/1967 10/12/1967 10/13/1967 Max Q (cfs)

Basin inflow Q (cfs) 564.9 769.7 747.5 489.6 547.6 374.9 253.0 152.5 76.9 2500

Outflow Q (m3/yr) 5.04E+08 6.87E+08 6.68E+08 4.37E+08 4.89E+08 3.35E+08 2.26E+08 1.36E+08 6.87E+07 2.23E+09

Surface Area A (m2) 9.53E+05 9.53E+05 9.53E+05 9.53E+05 9.53E+05 9.53E+05 9.53E+05 9.53E+05 9.53E+05 9.53E+05 subarea 3

Mean Surface Overflow Qs (m/yr) 529.425 721.364 700.558 458.854 513.211 351.357 237.112 142.923 72.071 2343.002

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 1.16E+06 1.16E+06 1.16E+06 1.16E+06 1.16E+06 1.16E+06 1.16E+06 1.16E+06 1.16E+06 1.16E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.002 0.002 0.002 0.003 0.002 0.003 0.005 0.009 0.017 0.001
Residence Time

Inflow Total P Pi (mg/m3) 18.02 19.95 19.75 17.29 17.81 16.14 14.84 13.64 12.54 21.87

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Decay rate K2 = 0.182 0.183 0.183 0.181 0.182 0.180 0.177 0.171 0.158 0.186
Reaction rate Nr = 0.008 0.006 0.006 0.008 0.008 0.010 0.013 0.020 0.033 0.002
Retention Coefficient Rp = 0.007 0.006 0.006 0.008 0.008 0.010 0.013 0.019 0.031 0.002

Output concentration 17.88 19.83 19.63 17.15 17.68 15.98 14.64 13.38 12.15 21.82
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 2 - 1967 Data

Date 10/5/1967 10/6/1967 10/7/1967 10/8/1967 10/9/1967 10/10/1967 10/11/1967 10/12/1967 10/13/1967 Max Q (cfs)

Basin inflow Q (cfs) 564.9 769.7 747.5 489.6 547.6 374.9 253.0 152.5 76.9 2500

Outflow Q (m3/yr) 5.04E+08 6.87E+08 6.68E+08 4.37E+08 4.89E+08 3.35E+08 2.26E+08 1.36E+08 6.87E+07 2.23E+09

Surface Area A (m2) 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 subarea 4

Mean Surface Overflow Qs (m/yr) 446.353 608.175 590.634 386.855 432.684 296.226 199.907 120.497 60.762 1975.364

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 1.38E+06 1.38E+06 1.38E+06 1.38E+06 1.38E+06 1.38E+06 1.38E+06 1.38E+06 1.38E+06 1.38E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.003 0.002 0.002 0.003 0.003 0.004 0.006 0.010 0.020 0.001
Residence Time

Inflow Total P Pi (mg/m3) 17.88 19.83 19.63 17.15 17.68 15.98 14.64 13.38 12.15 21.82

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006

Decay rate K2 = 0.181 0.183 0.183 0.180 0.181 0.179 0.175 0.168 0.153 0.185
Reaction rate Nr = 0.009 0.007 0.007 0.010 0.009 0.012 0.016 0.023 0.037 0.002
Retention Coefficient Rp = 0.009 0.007 0.007 0.010 0.009 0.011 0.015 0.022 0.035 0.002

Output concentration 17.73 19.69 19.48 16.99 17.52 15.80 14.42 13.09 11.73 21.77
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 2 - 1967 Data

Date 10/5/1967 10/6/1967 10/7/1967 10/8/1967 10/9/1967 10/10/1967 10/11/1967 10/12/1967 10/13/1967 Max Q (cfs)

Basin inflow Q (cfs) 564.9 769.7 747.5 489.6 547.6 374.9 253.0 152.5 76.9 2500

Outflow Q (m3/yr) 5.04E+08 6.87E+08 6.68E+08 4.37E+08 4.89E+08 3.35E+08 2.26E+08 1.36E+08 6.87E+07 2.23E+09

Surface Area A (m2) 7.96E+05 7.96E+05 7.96E+05 7.96E+05 7.96E+05 7.96E+05 7.96E+05 7.96E+05 7.96E+05 7.96E+05 subarea 5a

Mean Surface Overflow Qs (m/yr) 634.109 864.000 839.080 549.583 614.689 420.831 283.996 171.183 86.321 2806.287

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 9.71E+05 9.71E+05 9.71E+05 9.71E+05 9.71E+05 9.71E+05 9.71E+05 9.71E+05 9.71E+05 9.71E+05

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.002 0.001 0.001 0.002 0.002 0.003 0.004 0.007 0.014 0.000
Residence Time

Inflow Total P Pi (mg/m3) 17.73 19.69 19.48 16.99 17.52 15.80 14.42 13.09 11.73 21.77

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004

Decay rate K2 = 0.183 0.184 0.184 0.182 0.183 0.181 0.178 0.173 0.162 0.186
Reaction rate Nr = 0.006 0.005 0.005 0.007 0.006 0.008 0.011 0.016 0.027 0.002
Retention Coefficient Rp = 0.006 0.005 0.005 0.007 0.006 0.008 0.011 0.016 0.025 0.002

Output concentration 17.62 19.59 19.38 16.87 17.41 15.67 14.26 12.88 11.43 21.73
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 2 - 1967 Data

Date 10/5/1967 10/6/1967 10/7/1967 10/8/1967 10/9/1967 10/10/1967 10/11/1967 10/12/1967 10/13/1967 Max Q (cfs)

Basin inflow Q (cfs) 564.9 769.7 747.5 489.6 547.6 374.9 253.0 152.5 76.9 2500

Outflow Q (m3/yr) 5.04E+08 6.87E+08 6.68E+08 4.37E+08 4.89E+08 3.35E+08 2.26E+08 1.36E+08 6.87E+07 2.23E+09

Surface Area A (m2) 1.21E+05 1.21E+05 1.21E+05 1.21E+05 1.21E+05 1.21E+05 1.21E+05 1.21E+05 1.21E+05 1.21E+05 Sump subarea 

Mean Surface Overflow Qs (m/yr) 4157.874 5665.278 5501.878 3603.638 4030.540 2759.403 1862.174 1122.457 566.013 18400.930

Mean Pond Depth Z (m) 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44

Mean Pond Volume Vm (m3) 2.96E+05 2.96E+05 2.96E+05 2.96E+05 2.96E+05 2.96E+05 2.96E+05 2.96E+05 2.96E+05 2.96E+05

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.000 0.000 0.001 0.001 0.001 0.001 0.002 0.004 0.000
Residence Time

Inflow Total P Pi (mg/m3) 17.62 19.59 19.38 16.87 17.41 15.67 14.26 12.88 11.43 21.73

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Decay rate K2 = 0.186 0.186 0.186 0.186 0.186 0.186 0.185 0.184 0.182 0.187
Reaction rate Nr = 0.002 0.002 0.002 0.002 0.002 0.003 0.003 0.005 0.009 0.001
Retention Coefficient Rp = 0.002 0.002 0.002 0.002 0.002 0.003 0.003 0.005 0.009 0.001

Output concentration 17.58 19.56 19.35 16.84 17.38 15.63 14.22 12.82 11.33 21.72
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 2 - 1967 Data

Date 10/5/1967 10/6/1967 10/7/1967 10/8/1967 10/9/1967 10/10/1967 10/11/1967 10/12/1967 10/13/1967 Max Q (cfs)

Basin inflow Q (cfs) 564.9 769.7 747.5 489.6 547.6 374.9 253.0 152.5 76.9 2500

Outflow Q (m3/yr) 5.04E+08 6.87E+08 6.68E+08 4.37E+08 4.89E+08 3.35E+08 2.26E+08 1.36E+08 6.87E+07 2.23E+09

Surface Area A (m2) 4.38E+05 4.38E+05 4.38E+05 4.38E+05 4.38E+05 4.38E+05 4.38E+05 4.38E+05 4.38E+05 4.38E+05 subarea 5b

Mean Surface Overflow Qs (m/yr) 1151.934 1569.558 1524.288 998.383 1116.656 764.489 515.913 310.975 156.813 5097.955

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 5.34E+05 5.34E+05 5.34E+05 5.34E+05 5.34E+05 5.34E+05 5.34E+05 5.34E+05 5.34E+05 5.34E+05

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.001 0.001 0.001 0.001 0.002 0.002 0.004 0.008 0.000
Residence Time

Inflow Total P Pi (mg/m3) 17.58 19.56 19.35 16.84 17.38 15.63 14.22 12.82 11.33 21.72

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Decay rate K2 = 0.185 0.185 0.185 0.184 0.184 0.183 0.182 0.179 0.172 0.186
Reaction rate Nr = 0.003 0.003 0.003 0.004 0.004 0.005 0.006 0.009 0.015 0.001
Retention Coefficient Rp = 0.003 0.003 0.003 0.004 0.003 0.005 0.006 0.009 0.015 0.001

Output concentration 17.52 19.50 19.30 16.77 17.32 15.56 14.13 12.71 11.16 21.70

Percent P Retained in 
Impoundment 4.8% 3.9% 4.0% 5.2% 4.9% 6.3% 8.2% 11.8% 18.5% 1.4%

Influent Mass Flowrate [(mg/s)/(cfs/m3)] 10394.2 15624.9 15024.8 8665.9 9966.3 6223.3 3896.2 2196.0 1053.5

Effluent Mass Flowrate [(mg/s)/(cfs/m3)] 9898.8 15011.2 14423.9 8212.1 9482.6 5833.0 3574.8 1937.6 858.2
Flow Weighted Average 
Initial Concentration (mg/m3) 18.4
Flow Weighted Average Final 
Concentration (mg/m3) 17.4
Average Removal (%) 5.2%
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 1 - 1985 Data

Date 7/23/1985 7/24/1985 7/25/1985 7/26/1985 7/27/1985 7/28/1985 7/29/1985 7/30/1985 7/31/1985 Max Q (cfs)

Basin inflow Q (cfs) 1555.6 1305.5 1512.7 429.0 257.6 158.4 148.6 75.0 26.5 2500

Outflow Q (m3/yr) 1.39E+09 1.17E+09 1.35E+09 3.83E+08 2.30E+08 1.41E+08 1.33E+08 6.70E+07 2.37E+07 2.23E+09

Surface Area A (m2) 9.02E+05 9.02E+05 9.02E+05 9.02E+05 9.02E+05 9.02E+05 9.02E+05 9.02E+05 9.02E+05 9.02E+05 subarea 1

Mean Surface Overflow Qs (m/yr) 1539.237 1291.768 1496.788 424.487 254.890 156.734 147.037 74.211 26.221 2473.703

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 1.10E+06 1.10E+06 1.10E+06 1.10E+06 1.10E+06 1.10E+06 1.10E+06 1.10E+06 1.10E+06 1.10E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.001 0.001 0.003 0.005 0.008 0.008 0.016 0.047 0.000
Residence Time

Inflow Total P Pi (mg/m3) 27.8 25.4 27.4 17.1 15.4 14.5 14.4 13.7 13.3 22.0

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Decay rate K2 = 0.185 0.185 0.185 0.181 0.177 0.172 0.171 0.158 0.124 0.186

Reaction rate Nr = 0.004 0.004 0.004 0.009 0.013 0.019 0.020 0.036 0.077 0.002

Retention Coefficient Rp = 0.004 0.004 0.004 0.009 0.013 0.019 0.020 0.033 0.067 0.002

Output concentration 27.69 25.29 27.29 16.95 15.20 14.23 14.12 13.24 12.41 21.96
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 1 - 1985 Data

Date 7/23/1985 7/24/1985 7/25/1985 7/26/1985 7/27/1985 7/28/1985 7/29/1985 7/30/1985 7/31/1985 Max Q (cfs)

Basin inflow Q (cfs) 1555.6 1305.5 1512.7 429.0 257.6 158.4 148.6 75.0 26.5 2500

Outflow Q (m3/yr) 1.39E+09 1.17E+09 1.35E+09 3.83E+08 2.30E+08 1.41E+08 1.33E+08 6.70E+07 2.37E+07 2.23E+09

Surface Area A (m2) 1.18E+06 1.18E+06 1.18E+06 1.18E+06 1.18E+06 1.18E+06 1.18E+06 1.18E+06 1.18E+06 1.18E+06 subarea 2

Mean Surface Overflow Qs (m/yr) 1177.945 988.562 1145.459 324.851 195.062 119.945 112.524 56.792 20.067 1893.071

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 1.44E+06 1.44E+06 1.44E+06 1.44E+06 1.44E+06 1.44E+06 1.44E+06 1.44E+06 1.44E+06 1.44E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.001 0.001 0.004 0.006 0.010 0.011 0.021 0.061 0.001
Residence Time

Inflow Total P Pi (mg/m3) 27.69 25.29 27.29 16.95 15.20 14.23 14.12 13.24 12.41 21.96

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006

Decay rate K2 = 0.185 0.184 0.185 0.179 0.175 0.168 0.167 0.151 0.112 0.185
Reaction rate Nr = 0.005 0.006 0.005 0.011 0.017 0.024 0.026 0.043 0.085 0.003
Retention Coefficient Rp = 0.005 0.006 0.005 0.011 0.016 0.023 0.024 0.040 0.073 0.003

Output concentration 27.54 25.14 27.14 16.76 14.96 13.90 13.77 12.72 11.51 21.90
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 1 - 1985 Data

Date 7/23/1985 7/24/1985 7/25/1985 7/26/1985 7/27/1985 7/28/1985 7/29/1985 7/30/1985 7/31/1985 Max Q (cfs)

Basin inflow Q (cfs) 1555.6 1305.5 1512.7 429.0 257.6 158.4 148.6 75.0 26.5 2500

Outflow Q (m3/yr) 1.39E+09 1.17E+09 1.35E+09 3.83E+08 2.30E+08 1.41E+08 1.33E+08 6.70E+07 2.37E+07 2.23E+09

Surface Area A (m2) 1.77E+06 1.77E+06 1.77E+06 1.77E+06 1.77E+06 1.77E+06 1.77E+06 1.77E+06 1.77E+06 1.77E+06 subarea 3

Mean Surface Overflow Qs (m/yr) 784.874 658.687 763.229 216.451 129.971 79.920 74.976 37.841 13.371 1261.369

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 2.16E+06 2.16E+06 2.16E+06 2.16E+06 2.16E+06 2.16E+06 2.16E+06 2.16E+06 2.16E+06 2.16E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.002 0.002 0.002 0.006 0.009 0.015 0.016 0.032 0.091 0.001
Residence Time

Inflow Total P Pi (mg/m3) 27.54 25.14 27.14 16.76 14.96 13.90 13.77 12.72 11.51 21.90

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010

Decay rate K2 = 0.184 0.183 0.183 0.176 0.169 0.160 0.159 0.138 0.094 0.185
Reaction rate Nr = 0.008 0.009 0.008 0.017 0.024 0.034 0.036 0.057 0.098 0.004
Retention Coefficient Rp = 0.008 0.008 0.008 0.016 0.023 0.032 0.033 0.051 0.083 0.004

Output concentration 27.33 24.93 26.93 16.49 14.62 13.46 13.32 12.07 10.56 21.81
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 1 - 1985 Data

Date 7/23/1985 7/24/1985 7/25/1985 7/26/1985 7/27/1985 7/28/1985 7/29/1985 7/30/1985 7/31/1985 Max Q (cfs)

Basin inflow Q (cfs) 1555.6 1305.5 1512.7 429.0 257.6 158.4 148.6 75.0 26.5 2500

Outflow Q (m3/yr) 1.39E+09 1.17E+09 1.35E+09 3.83E+08 2.30E+08 1.41E+08 1.33E+08 6.70E+07 2.37E+07 2.23E+09

Surface Area A (m2) 1.26E+06 1.26E+06 1.26E+06 1.26E+06 1.26E+06 1.26E+06 1.26E+06 1.26E+06 1.26E+06 1.26E+06 subarea 4

Mean Surface Overflow Qs (m/yr) 1101.832 924.686 1071.446 303.861 182.458 112.195 105.253 53.123 18.770 1770.751

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 1.54E+06 1.54E+06 1.54E+06 1.54E+06 1.54E+06 1.54E+06 1.54E+06 1.54E+06 1.54E+06 1.54E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.001 0.001 0.004 0.007 0.011 0.012 0.023 0.065 0.001
Residence Time

Inflow Total P Pi (mg/m3) 27.33 24.93 26.93 16.49 14.62 13.46 13.32 12.07 10.56 21.81

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007

Decay rate K2 = 0.184 0.184 0.184 0.179 0.174 0.167 0.166 0.149 0.109 0.185
Reaction rate Nr = 0.006 0.006 0.006 0.012 0.017 0.024 0.026 0.041 0.075 0.003
Retention Coefficient Rp = 0.006 0.006 0.006 0.012 0.016 0.023 0.024 0.038 0.065 0.003

Output concentration 27.18 24.78 26.78 16.30 14.38 13.14 12.99 11.61 9.87 21.75
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 1 - 1985 Data

Date 7/23/1985 7/24/1985 7/25/1985 7/26/1985 7/27/1985 7/28/1985 7/29/1985 7/30/1985 7/31/1985 Max Q (cfs)

Basin inflow Q (cfs) 1555.6 1305.5 1512.7 429.0 257.6 158.4 148.6 75.0 26.5 2500

Outflow Q (m3/yr) 1.39E+09 1.17E+09 1.35E+09 3.83E+08 2.30E+08 1.41E+08 1.33E+08 6.70E+07 2.37E+07 2.23E+09

Surface Area A (m2) 3.95E+05 3.95E+05 3.95E+05 3.95E+05 3.95E+05 3.95E+05 3.95E+05 3.95E+05 3.95E+05 3.95E+05 subarea 5a

Mean Surface Overflow Qs (m/yr) 3512.667 2947.921 3415.795 968.716 581.681 357.680 335.550 169.356 59.839 5645.196

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 4.82E+05 4.82E+05 4.82E+05 4.82E+05 4.82E+05 4.82E+05 4.82E+05 4.82E+05 4.82E+05 4.82E+05

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.000 0.000 0.000 0.001 0.002 0.003 0.004 0.007 0.020 0.000
Residence Time

Inflow Total P Pi (mg/m3) 27.18 24.78 26.78 16.30 14.38 13.14 12.99 11.61 9.87 21.75

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Decay rate K2 = 0.186 0.186 0.186 0.184 0.182 0.180 0.180 0.173 0.153 0.186
Reaction rate Nr = 0.002 0.002 0.002 0.004 0.006 0.008 0.008 0.014 0.031 0.001
Retention Coefficient Rp = 0.002 0.002 0.002 0.004 0.005 0.008 0.008 0.014 0.029 0.001

Output concentration 27.13 24.74 26.73 16.24 14.30 13.04 12.88 11.44 9.58 21.73
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 1 - 1985 Data

Date 7/23/1985 7/24/1985 7/25/1985 7/26/1985 7/27/1985 7/28/1985 7/29/1985 7/30/1985 7/31/1985 Max Q (cfs)

Basin inflow Q (cfs) 1555.6 1305.5 1512.7 429.0 257.6 158.4 148.6 75.0 26.5 2500

Outflow Q (m3/yr) 1.39E+09 1.17E+09 1.35E+09 3.83E+08 2.30E+08 1.41E+08 1.33E+08 6.70E+07 2.37E+07 2.23E+09

Surface Area A (m2) 1.16E+05 1.16E+05 1.16E+05 1.16E+05 1.16E+05 1.16E+05 1.16E+05 1.16E+05 1.16E+05 1.16E+05 Sump subarea 

Mean Surface Overflow Qs (m/yr) 11962.010 10038.830 11632.124 3298.857 1980.852 1218.040 1142.681 576.723 203.776 19224.110

Mean Pond Depth Z (m) 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44

Mean Pond Volume Vm (m3) 2.83E+05 2.83E+05 2.83E+05 2.83E+05 2.83E+05 2.83E+05 2.83E+05 2.83E+05 2.83E+05 2.83E+05

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.000 0.000 0.000 0.001 0.001 0.002 0.002 0.004 0.012 0.000
Residence Time

Inflow Total P Pi (mg/m3) 27.13 24.74 26.73 16.24 14.30 13.04 12.88 11.44 9.58 21.73

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Decay rate K2 = 0.186 0.186 0.186 0.186 0.185 0.185 0.185 0.182 0.175 0.187
Reaction rate Nr = 0.001 0.001 0.001 0.002 0.003 0.005 0.005 0.009 0.020 0.001
Retention Coefficient Rp = 0.001 0.001 0.001 0.002 0.003 0.005 0.005 0.009 0.019 0.001

Output concentration 27.10 24.71 26.70 16.20 14.25 12.98 12.82 11.34 9.39 21.72
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 1 - 1985 Data

Date 7/23/1985 7/24/1985 7/25/1985 7/26/1985 7/27/1985 7/28/1985 7/29/1985 7/30/1985 7/31/1985 Max Q (cfs)

Basin inflow Q (cfs) 1555.6 1305.5 1512.7 429.0 257.6 158.4 148.6 75.0 26.5 2500

Outflow Q (m3/yr) 1.39E+09 1.17E+09 1.35E+09 3.83E+08 2.30E+08 1.41E+08 1.33E+08 6.70E+07 2.37E+07 2.23E+09

Surface Area A (m2) 4.97E+05 4.97E+05 4.97E+05 4.97E+05 4.97E+05 4.97E+05 4.97E+05 4.97E+05 4.97E+05 4.97E+05 subarea 5b

Mean Surface Overflow Qs (m/yr) 2795.048 2345.677 2717.967 770.812 462.847 284.608 266.999 134.757 47.614 4491.913

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 6.06E+05 6.06E+05 6.06E+05 6.06E+05 6.06E+05 6.06E+05 6.06E+05 6.06E+05 6.06E+05 6.06E+05

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.000 0.001 0.000 0.002 0.003 0.004 0.005 0.009 0.026 0.000
Residence Time

Inflow Total P Pi (mg/m3) 27.10 24.71 26.70 16.20 14.25 12.98 12.82 11.34 9.39 21.72

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Decay rate K2 = 0.186 0.186 0.186 0.184 0.181 0.178 0.178 0.170 0.146 0.186
Reaction rate Nr = 0.002 0.002 0.002 0.005 0.007 0.010 0.010 0.017 0.035 0.001
Retention Coefficient Rp = 0.002 0.002 0.002 0.005 0.007 0.010 0.010 0.017 0.033 0.001

Output concentration 27.04 24.65 26.65 16.13 14.16 12.85 12.69 11.15 9.09 21.70

Percent P Retained in 
Impoundment 2.7% 2.9% 2.8% 5.7% 8.1% 11.4% 11.9% 18.6% 31.7% 1.4%

Influent Mass Flowrate [(mg/s)/(cfs/m3)] 43245.7 33159.7 41448.0 7335.9 3967.0 2296.8 2139.8 1027.5 352.5

Effluent Mass Flowrate [(mg/s)/(cfs/m3)] 42069.3 32182.5 40306.1 6919.0 3647.2 2035.4 1885.4 836.5 240.8
Flow Weighted Average 
Initial Concentration (mg/m3) 24.7
Flow Weighted Average Final 
Concentration (mg/m3) 23.8
Average Removal (%) 3.6%
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 2 - 1985 Data

Date 7/23/1985 7/24/1985 7/25/1985 7/26/1985 7/27/1985 7/28/1985 7/29/1985 7/30/1985 7/31/1985 Max Q (cfs)

Basin inflow Q (cfs) 1555.6 1305.5 1512.7 429.0 257.6 158.4 148.6 75.0 26.5 2500

Outflow Q (m3/yr) 1.39E+09 1.17E+09 1.35E+09 3.83E+08 2.30E+08 1.41E+08 1.33E+08 6.70E+07 2.37E+07 2.23E+09

Surface Area A (m2) 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 subarea 1

Mean Surface Overflow Qs (m/yr) 1233.036 1034.796 1199.031 340.044 204.185 125.555 117.787 59.448 21.005 1981.608

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 1.37E+06 1.37E+06 1.37E+06 1.37E+06 1.37E+06 1.37E+06 1.37E+06 1.37E+06 1.37E+06 1.37E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.001 0.001 0.004 0.006 0.010 0.010 0.021 0.058 0.001
Residence Time

Inflow Total P Pi (mg/m3) 27.8 25.4 27.4 17.1 15.4 14.5 14.4 13.7 13.3 22.0

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006

Decay rate K2 = 0.185 0.184 0.185 0.180 0.175 0.169 0.168 0.153 0.114 0.185

Reaction rate Nr = 0.005 0.006 0.005 0.011 0.016 0.024 0.025 0.043 0.088 0.003

Retention Coefficient Rp = 0.005 0.005 0.005 0.011 0.016 0.023 0.024 0.040 0.075 0.002

Output concentration 27.66 25.26 27.26 16.92 15.16 14.17 14.06 13.16 12.30 21.95
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 2 - 1985 Data

Date 7/23/1985 7/24/1985 7/25/1985 7/26/1985 7/27/1985 7/28/1985 7/29/1985 7/30/1985 7/31/1985 Max Q (cfs)

Basin inflow Q (cfs) 1555.6 1305.5 1512.7 429.0 257.6 158.4 148.6 75.0 26.5 2500

Outflow Q (m3/yr) 1.39E+09 1.17E+09 1.35E+09 3.83E+08 2.30E+08 1.41E+08 1.33E+08 6.70E+07 2.37E+07 2.23E+09

Surface Area A (m2) 1.56E+06 1.56E+06 1.56E+06 1.56E+06 1.56E+06 1.56E+06 1.56E+06 1.56E+06 1.56E+06 1.56E+06 subarea 2

Mean Surface Overflow Qs (m/yr) 888.827 745.926 864.315 245.119 147.185 90.505 84.906 42.853 15.141 1428.430

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 1.91E+06 1.91E+06 1.91E+06 1.91E+06 1.91E+06 1.91E+06 1.91E+06 1.91E+06 1.91E+06 1.91E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.002 0.001 0.005 0.008 0.013 0.014 0.028 0.081 0.001
Residence Time

Inflow Total P Pi (mg/m3) 27.66 25.26 27.26 16.92 15.16 14.17 14.06 13.16 12.30 21.95

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

Decay rate K2 = 0.184 0.183 0.184 0.177 0.171 0.163 0.161 0.142 0.099 0.185
Reaction rate Nr = 0.007 0.008 0.007 0.015 0.022 0.031 0.033 0.053 0.098 0.003
Retention Coefficient Rp = 0.007 0.007 0.007 0.014 0.021 0.029 0.031 0.048 0.083 0.003

Output concentration 27.47 25.07 27.07 16.67 14.85 13.76 13.63 12.52 11.28 21.87
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Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 2 - 1985 Data

Date 7/23/1985 7/24/1985 7/25/1985 7/26/1985 7/27/1985 7/28/1985 7/29/1985 7/30/1985 7/31/1985 Max Q (cfs)

Basin inflow Q (cfs) 1555.6 1305.5 1512.7 429.0 257.6 158.4 148.6 75.0 26.5 2500

Outflow Q (m3/yr) 1.39E+09 1.17E+09 1.35E+09 3.83E+08 2.30E+08 1.41E+08 1.33E+08 6.70E+07 2.37E+07 2.23E+09

Surface Area A (m2) 9.53E+05 9.53E+05 9.53E+05 9.53E+05 9.53E+05 9.53E+05 9.53E+05 9.53E+05 9.53E+05 9.53E+05 subarea 3

Mean Surface Overflow Qs (m/yr) 1457.910 1223.516 1417.704 402.059 241.423 148.453 139.268 70.290 24.836 2343.002

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 1.16E+06 1.16E+06 1.16E+06 1.16E+06 1.16E+06 1.16E+06 1.16E+06 1.16E+06 1.16E+06 1.16E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.001 0.001 0.003 0.005 0.008 0.009 0.017 0.049 0.001
Residence Time

Inflow Total P Pi (mg/m3) 27.47 25.07 27.07 16.67 14.85 13.76 13.63 12.52 11.28 21.87

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Decay rate K2 = 0.185 0.185 0.185 0.181 0.177 0.171 0.170 0.157 0.122 0.186
Reaction rate Nr = 0.004 0.005 0.004 0.009 0.013 0.019 0.020 0.034 0.067 0.002
Retention Coefficient Rp = 0.004 0.005 0.004 0.009 0.013 0.019 0.020 0.032 0.060 0.002

Output concentration 27.35 24.96 26.95 16.52 14.65 13.50 13.36 12.12 10.61 21.82
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South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 2 - 1985 Data

Date 7/23/1985 7/24/1985 7/25/1985 7/26/1985 7/27/1985 7/28/1985 7/29/1985 7/30/1985 7/31/1985 Max Q (cfs)

Basin inflow Q (cfs) 1555.6 1305.5 1512.7 429.0 257.6 158.4 148.6 75.0 26.5 2500

Outflow Q (m3/yr) 1.39E+09 1.17E+09 1.35E+09 3.83E+08 2.30E+08 1.41E+08 1.33E+08 6.70E+07 2.37E+07 2.23E+09

Surface Area A (m2) 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 subarea 4

Mean Surface Overflow Qs (m/yr) 1229.150 1031.535 1195.253 338.972 203.541 125.159 117.416 59.261 20.939 1975.364

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 1.38E+06 1.38E+06 1.38E+06 1.38E+06 1.38E+06 1.38E+06 1.38E+06 1.38E+06 1.38E+06 1.38E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.001 0.001 0.004 0.006 0.010 0.010 0.021 0.058 0.001
Residence Time

Inflow Total P Pi (mg/m3) 27.35 24.96 26.95 16.52 14.65 13.50 13.36 12.12 10.61 21.82

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006

Decay rate K2 = 0.185 0.184 0.185 0.180 0.175 0.169 0.168 0.152 0.114 0.185
Reaction rate Nr = 0.005 0.005 0.005 0.011 0.015 0.022 0.023 0.038 0.071 0.002
Retention Coefficient Rp = 0.005 0.005 0.005 0.010 0.015 0.021 0.022 0.035 0.062 0.002

Output concentration 27.22 24.82 26.82 16.35 14.44 13.21 13.06 11.69 9.95 21.77
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South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 2 - 1985 Data

Date 7/23/1985 7/24/1985 7/25/1985 7/26/1985 7/27/1985 7/28/1985 7/29/1985 7/30/1985 7/31/1985 Max Q (cfs)

Basin inflow Q (cfs) 1555.6 1305.5 1512.7 429.0 257.6 158.4 148.6 75.0 26.5 2500

Outflow Q (m3/yr) 1.39E+09 1.17E+09 1.35E+09 3.83E+08 2.30E+08 1.41E+08 1.33E+08 6.70E+07 2.37E+07 2.23E+09

Surface Area A (m2) 7.96E+05 7.96E+05 7.96E+05 7.96E+05 7.96E+05 7.96E+05 7.96E+05 7.96E+05 7.96E+05 7.96E+05 subarea 5a

Mean Surface Overflow Qs (m/yr) 1746.184 1465.443 1698.028 481.559 289.160 177.806 166.806 84.189 29.747 2806.287

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 9.71E+05 9.71E+05 9.71E+05 9.71E+05 9.71E+05 9.71E+05 9.71E+05 9.71E+05 9.71E+05 9.71E+05

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.001 0.001 0.003 0.004 0.007 0.007 0.014 0.041 0.000
Residence Time

Inflow Total P Pi (mg/m3) 27.22 24.82 26.82 16.35 14.44 13.21 13.06 11.69 9.95 21.77

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004

Decay rate K2 = 0.185 0.185 0.185 0.182 0.178 0.174 0.173 0.161 0.129 0.186
Reaction rate Nr = 0.004 0.004 0.004 0.008 0.011 0.016 0.017 0.027 0.053 0.002
Retention Coefficient Rp = 0.003 0.004 0.004 0.007 0.011 0.015 0.016 0.026 0.048 0.002

Output concentration 27.12 24.73 26.72 16.23 14.28 13.01 12.85 11.39 9.47 21.73

32 of 48



Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 2 - 1985 Data

Date 7/23/1985 7/24/1985 7/25/1985 7/26/1985 7/27/1985 7/28/1985 7/29/1985 7/30/1985 7/31/1985 Max Q (cfs)

Basin inflow Q (cfs) 1555.6 1305.5 1512.7 429.0 257.6 158.4 148.6 75.0 26.5 2500

Outflow Q (m3/yr) 1.39E+09 1.17E+09 1.35E+09 3.83E+08 2.30E+08 1.41E+08 1.33E+08 6.70E+07 2.37E+07 2.23E+09

Surface Area A (m2) 1.21E+05 1.21E+05 1.21E+05 1.21E+05 1.21E+05 1.21E+05 1.21E+05 1.21E+05 1.21E+05 1.21E+05 Sump subarea 

Mean Surface Overflow Qs (m/yr) 11449.794 9608.965 11134.034 3157.600 1896.032 1165.883 1093.751 552.028 195.050 18400.930

Mean Pond Depth Z (m) 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44

Mean Pond Volume Vm (m3) 2.96E+05 2.96E+05 2.96E+05 2.96E+05 2.96E+05 2.96E+05 2.96E+05 2.96E+05 2.96E+05 2.96E+05

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.000 0.000 0.000 0.001 0.001 0.002 0.002 0.004 0.013 0.000
Residence Time

Inflow Total P Pi (mg/m3) 27.12 24.73 26.72 16.23 14.28 13.01 12.85 11.39 9.47 21.73

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Decay rate K2 = 0.186 0.186 0.186 0.186 0.185 0.185 0.184 0.182 0.175 0.187
Reaction rate Nr = 0.001 0.001 0.001 0.002 0.003 0.005 0.005 0.009 0.021 0.001
Retention Coefficient Rp = 0.001 0.001 0.001 0.002 0.003 0.005 0.005 0.009 0.020 0.001

Output concentration 27.09 24.70 26.69 16.19 14.23 12.95 12.79 11.29 9.28 21.72
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 2 - 1985 Data

Date 7/23/1985 7/24/1985 7/25/1985 7/26/1985 7/27/1985 7/28/1985 7/29/1985 7/30/1985 7/31/1985 Max Q (cfs)

Basin inflow Q (cfs) 1555.6 1305.5 1512.7 429.0 257.6 158.4 148.6 75.0 26.5 2500

Outflow Q (m3/yr) 1.39E+09 1.17E+09 1.35E+09 3.83E+08 2.30E+08 1.41E+08 1.33E+08 6.70E+07 2.37E+07 2.23E+09

Surface Area A (m2) 4.38E+05 4.38E+05 4.38E+05 4.38E+05 4.38E+05 4.38E+05 4.38E+05 4.38E+05 4.38E+05 4.38E+05 subarea 5b

Mean Surface Overflow Qs (m/yr) 3172.151 2662.152 3084.670 874.809 525.293 323.006 303.022 152.939 54.038 5097.955

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 5.34E+05 5.34E+05 5.34E+05 5.34E+05 5.34E+05 5.34E+05 5.34E+05 5.34E+05 5.34E+05 5.34E+05

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.000 0.000 0.000 0.001 0.002 0.004 0.004 0.008 0.023 0.000
Residence Time

Inflow Total P Pi (mg/m3) 27.09 24.70 26.69 16.19 14.23 12.95 12.79 11.29 9.28 21.72

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Decay rate K2 = 0.186 0.186 0.186 0.184 0.182 0.179 0.179 0.172 0.150 0.186
Reaction rate Nr = 0.002 0.002 0.002 0.004 0.006 0.009 0.009 0.015 0.031 0.001
Retention Coefficient Rp = 0.002 0.002 0.002 0.004 0.006 0.009 0.009 0.015 0.030 0.001

Output concentration 27.04 24.65 26.64 16.12 14.15 12.83 12.67 11.12 9.01 21.70

Percent P Retained in 
Impoundment 2.7% 3.0% 2.8% 5.7% 8.1% 11.5% 12.0% 18.8% 32.3% 1.4%

Influent Mass Flowrate [(mg/s)/(cfs/m3)] 43245.7 33159.7 41448.0 7335.9 3967.0 2296.8 2139.8 1027.5 352.5

Effluent Mass Flowrate [(mg/s)/(cfs/m3)] 42065.7 32179.3 40302.5 6916.7 3644.8 2032.9 1882.9 833.8 238.8
Flow Weighted Average Initial 
Concentration (mg/m3) 24.7
Flow Weighted Average Final 
Concentration (mg/m3) 23.8
Average Removal (%) 3.6%
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 1 - 1994 Data

Date 11/16/1994 11/17/1994 11/18/1994 11/19/1994 11/20/1994 11/21/1994 11/22/1994 11/23/1994 11/24/1994 Max Q (cfs)

Basin inflow Q (cfs) 2126.8 966.2 1142.0 338.8 201.9 128.1 74.8 34.1 3.1 2500

Outflow Q (m3/yr) 1.90E+09 8.63E+08 1.02E+09 3.03E+08 1.80E+08 1.14E+08 6.68E+07 3.05E+07 2.77E+06 2.23E+09

Surface Area A (m2) 9.02E+05 9.02E+05 9.02E+05 9.02E+05 9.02E+05 9.02E+05 9.02E+05 9.02E+05 9.02E+05 9.02E+05 subarea 1

Mean Surface Overflow Qs (m/yr) 2104.428 956.037 1129.987 335.236 199.776 126.753 74.013 33.741 3.067 2473.703

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 1.10E+06 1.10E+06 1.10E+06 1.10E+06 1.10E+06 1.10E+06 1.10E+06 1.10E+06 1.10E+06 1.10E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.001 0.001 0.004 0.006 0.010 0.016 0.036 0.398 0.000
Residence Time

Inflow Total P Pi (mg/m3) 33.2 22.2 23.8 16.2 14.9 14.2 13.7 13.3 13.0 22.0

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Decay rate K2 = 0.185 0.184 0.184 0.180 0.175 0.169 0.158 0.134 0.035 0.186

Reaction rate Nr = 0.004 0.005 0.005 0.011 0.016 0.023 0.036 0.064 0.181 0.002

Retention Coefficient Rp = 0.004 0.005 0.005 0.010 0.015 0.022 0.033 0.057 0.135 0.002

Output concentration 33.08 22.09 23.69 16.03 14.67 13.89 13.24 12.54 11.24 21.96
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 1 - 1994 Data

Date 11/16/1994 11/17/1994 11/18/1994 11/19/1994 11/20/1994 11/21/1994 11/22/1994 11/23/1994 11/24/1994 Max Q (cfs)

Basin inflow Q (cfs) 2126.8 966.2 1142.0 338.8 201.9 128.1 74.8 34.1 3.1 2500

Outflow Q (m3/yr) 1.90E+09 8.63E+08 1.02E+09 3.03E+08 1.80E+08 1.14E+08 6.68E+07 3.05E+07 2.77E+06 2.23E+09

Surface Area A (m2) 1.18E+06 1.18E+06 1.18E+06 1.18E+06 1.18E+06 1.18E+06 1.18E+06 1.18E+06 1.18E+06 1.18E+06 subarea 2

Mean Surface Overflow Qs (m/yr) 1610.473 731.634 864.755 256.549 152.884 97.001 56.641 25.821 2.347 1893.071

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 1.44E+06 1.44E+06 1.44E+06 1.44E+06 1.44E+06 1.44E+06 1.44E+06 1.44E+06 1.44E+06 1.44E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.002 0.001 0.005 0.008 0.013 0.022 0.047 0.520 0.001
Residence Time

Inflow Total P Pi (mg/m3) 33.08 22.09 23.69 16.03 14.67 13.89 13.24 12.54 11.24 21.96

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006

Decay rate K2 = 0.185 0.183 0.184 0.177 0.172 0.164 0.151 0.123 0.028 0.185
Reaction rate Nr = 0.005 0.007 0.006 0.014 0.020 0.029 0.043 0.073 0.164 0.003
Retention Coefficient Rp = 0.005 0.007 0.006 0.013 0.019 0.027 0.040 0.064 0.125 0.003

Output concentration 32.93 21.94 23.54 15.82 14.39 13.51 12.72 11.74 9.83 21.90
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 1 - 1994 Data

Date 11/16/1994 11/17/1994 11/18/1994 11/19/1994 11/20/1994 11/21/1994 11/22/1994 11/23/1994 11/24/1994 Max Q (cfs)

Basin inflow Q (cfs) 2126.8 966.2 1142.0 338.8 201.9 128.1 74.8 34.1 3.1 2500

Outflow Q (m3/yr) 1.90E+09 8.63E+08 1.02E+09 3.03E+08 1.80E+08 1.14E+08 6.68E+07 3.05E+07 2.77E+06 2.23E+09

Surface Area A (m2) 1.77E+06 1.77E+06 1.77E+06 1.77E+06 1.77E+06 1.77E+06 1.77E+06 1.77E+06 1.77E+06 1.77E+06 subarea 3

Mean Surface Overflow Qs (m/yr) 1073.072 487.494 576.193 170.941 101.868 64.633 37.740 17.205 1.564 1261.369

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 2.16E+06 2.16E+06 2.16E+06 2.16E+06 2.16E+06 2.16E+06 2.16E+06 2.16E+06 2.16E+06 2.16E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.003 0.002 0.007 0.012 0.019 0.032 0.071 0.780 0.001
Residence Time

Inflow Total P Pi (mg/m3) 32.93 21.94 23.54 15.82 14.39 13.51 12.72 11.74 9.83 21.90

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010

Decay rate K2 = 0.184 0.182 0.182 0.173 0.165 0.155 0.138 0.105 0.020 0.185
Reaction rate Nr = 0.007 0.010 0.009 0.020 0.028 0.039 0.057 0.088 0.151 0.004
Retention Coefficient Rp = 0.007 0.010 0.009 0.019 0.027 0.037 0.051 0.075 0.117 0.004

Output concentration 32.71 21.72 23.33 15.52 14.00 13.01 12.07 10.86 8.68 21.81
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 1 - 1994 Data

Date 11/16/1994 11/17/1994 11/18/1994 11/19/1994 11/20/1994 11/21/1994 11/22/1994 11/23/1994 11/24/1994 Max Q (cfs)

Basin inflow Q (cfs) 2126.8 966.2 1142.0 338.8 201.9 128.1 74.8 34.1 3.1 2500

Outflow Q (m3/yr) 1.90E+09 8.63E+08 1.02E+09 3.03E+08 1.80E+08 1.14E+08 6.68E+07 3.05E+07 2.77E+06 2.23E+09

Surface Area A (m2) 1.26E+06 1.26E+06 1.26E+06 1.26E+06 1.26E+06 1.26E+06 1.26E+06 1.26E+06 1.26E+06 1.26E+06 subarea 4

Mean Surface Overflow Qs (m/yr) 1506.414 684.360 808.879 239.972 143.006 90.733 52.981 24.153 2.196 1770.751

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 1.54E+06 1.54E+06 1.54E+06 1.54E+06 1.54E+06 1.54E+06 1.54E+06 1.54E+06 1.54E+06 1.54E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.002 0.002 0.005 0.009 0.013 0.023 0.051 0.556 0.001
Residence Time

Inflow Total P Pi (mg/m3) 32.71 21.72 23.33 15.52 14.00 13.01 12.07 10.86 8.68 21.81

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007

Decay rate K2 = 0.185 0.183 0.184 0.177 0.171 0.163 0.149 0.120 0.026 0.185
Reaction rate Nr = 0.005 0.007 0.006 0.014 0.020 0.028 0.041 0.066 0.128 0.003
Retention Coefficient Rp = 0.005 0.007 0.006 0.014 0.020 0.027 0.038 0.059 0.103 0.003

Output concentration 32.55 21.57 23.19 15.31 13.72 12.66 11.60 10.22 7.79 21.75
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 1 - 1994 Data

Date 11/16/1994 11/17/1994 11/18/1994 11/19/1994 11/20/1994 11/21/1994 11/22/1994 11/23/1994 11/24/1994 Max Q (cfs)

Basin inflow Q (cfs) 2126.8 966.2 1142.0 338.8 201.9 128.1 74.8 34.1 3.1 2500

Outflow Q (m3/yr) 1.90E+09 8.63E+08 1.02E+09 3.03E+08 1.80E+08 1.14E+08 6.68E+07 3.05E+07 2.77E+06 2.23E+09

Surface Area A (m2) 3.95E+05 3.95E+05 3.95E+05 3.95E+05 3.95E+05 3.95E+05 3.95E+05 3.95E+05 3.95E+05 3.95E+05 subarea 5a

Mean Surface Overflow Qs (m/yr) 4802.481 2181.755 2578.726 765.037 455.906 289.260 168.904 77.000 7.000 5645.196

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 4.82E+05 4.82E+05 4.82E+05 4.82E+05 4.82E+05 4.82E+05 4.82E+05 4.82E+05 4.82E+05 4.82E+05

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.000 0.001 0.000 0.002 0.003 0.004 0.007 0.016 0.174 0.000
Residence Time

Inflow Total P Pi (mg/m3) 32.55 21.57 23.19 15.31 13.72 12.66 11.60 10.22 7.79 21.75

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Decay rate K2 = 0.186 0.186 0.186 0.183 0.181 0.178 0.173 0.159 0.064 0.186
Reaction rate Nr = 0.002 0.002 0.002 0.004 0.007 0.010 0.015 0.026 0.087 0.001
Retention Coefficient Rp = 0.002 0.002 0.002 0.004 0.007 0.009 0.014 0.025 0.075 0.001

Output concentration 32.50 21.52 23.14 15.24 13.63 12.55 11.44 9.97 7.21 21.73
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 1 - 1994 Data

Date 11/16/1994 11/17/1994 11/18/1994 11/19/1994 11/20/1994 11/21/1994 11/22/1994 11/23/1994 11/24/1994 Max Q (cfs)

Basin inflow Q (cfs) 2126.8 966.2 1142.0 338.8 201.9 128.1 74.8 34.1 3.1 2500

Outflow Q (m3/yr) 1.90E+09 8.63E+08 1.02E+09 3.03E+08 1.80E+08 1.14E+08 6.68E+07 3.05E+07 2.77E+06 2.23E+09

Surface Area A (m2) 1.16E+05 1.16E+05 1.16E+05 1.16E+05 1.16E+05 1.16E+05 1.16E+05 1.16E+05 1.16E+05 1.16E+05 Sump subarea 

Mean Surface Overflow Qs (m/yr) 16354.335 7429.734 8781.573 2605.251 1552.539 985.043 575.185 262.217 23.838 19224.110

Mean Pond Depth Z (m) 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44

Mean Pond Volume Vm (m3) 2.83E+05 2.83E+05 2.83E+05 2.83E+05 2.83E+05 2.83E+05 2.83E+05 2.83E+05 2.83E+05 2.83E+05

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.000 0.000 0.000 0.001 0.002 0.002 0.004 0.009 0.102 0.000
Residence Time

Inflow Total P Pi (mg/m3) 32.50 21.52 23.14 15.24 13.63 12.55 11.44 9.97 7.21 21.73

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Decay rate K2 = 0.187 0.186 0.186 0.186 0.185 0.184 0.182 0.178 0.120 0.187
Reaction rate Nr = 0.001 0.001 0.001 0.003 0.004 0.006 0.009 0.016 0.088 0.001
Retention Coefficient Rp = 0.001 0.001 0.001 0.003 0.004 0.006 0.009 0.016 0.076 0.001

Output concentration 32.47 21.50 23.11 15.20 13.58 12.47 11.34 9.81 6.66 21.72
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 1 - 1994 Data

Date 11/16/1994 11/17/1994 11/18/1994 11/19/1994 11/20/1994 11/21/1994 11/22/1994 11/23/1994 11/24/1994 Max Q (cfs)

Basin inflow Q (cfs) 2126.8 966.2 1142.0 338.8 201.9 128.1 74.8 34.1 3.1 2500

Outflow Q (m3/yr) 1.90E+09 8.63E+08 1.02E+09 3.03E+08 1.80E+08 1.14E+08 6.68E+07 3.05E+07 2.77E+06 2.23E+09

Surface Area A (m2) 4.97E+05 4.97E+05 4.97E+05 4.97E+05 4.97E+05 4.97E+05 4.97E+05 4.97E+05 4.97E+05 4.97E+05 subarea 5b

Mean Surface Overflow Qs (m/yr) 3821.360 1736.035 2051.906 608.744 362.767 230.166 134.398 61.270 5.570 4491.913

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 6.06E+05 6.06E+05 6.06E+05 6.06E+05 6.06E+05 6.06E+05 6.06E+05 6.06E+05 6.06E+05 6.06E+05

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.000 0.001 0.001 0.002 0.003 0.005 0.009 0.020 0.219 0.000
Residence Time

Inflow Total P Pi (mg/m3) 32.47 21.50 23.11 15.20 13.58 12.47 11.34 9.81 6.66 21.72

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003

Decay rate K2 = 0.186 0.185 0.185 0.183 0.180 0.176 0.170 0.153 0.055 0.186
Reaction rate Nr = 0.002 0.003 0.003 0.006 0.008 0.012 0.017 0.030 0.080 0.001
Retention Coefficient Rp = 0.002 0.003 0.003 0.006 0.008 0.011 0.017 0.028 0.070 0.001

Output concentration 32.41 21.44 23.05 15.12 13.47 12.33 11.15 9.53 6.20 21.70

Percent P Retained in 
Impoundment 2.4% 3.4% 3.1% 6.7% 9.6% 13.2% 18.6% 28.3% 52.3% 1.4%

Influent Mass Flowrate [(mg/s)/(cfs/m3)] 70609.8 21449.6 27179.6 5488.6 3008.3 1819.0 1024.8 453.5 40.3

Effluent Mass Flowrate [(mg/s)/(cfs/m3)] 68920.2 20711.1 26325.3 5122.7 2719.7 1579.7 833.9 325.1 19.2
Flow Weighted Average Initial 
Concentration (mg/m3) 26.1
Flow Weighted Average Final 
Concentration (mg/m3) 25.2
Average Removal (%) 3.4%
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Alternatives Evaluation Report  
Western C-11 Impoundment   
South Florida Water Management District

MACTEC Project Number: 6308-03-0032
March 10, 2004

Alternative 2 - 1994 Data

Date 11/16/1994 11/17/1994 11/18/1994 11/19/1994 11/20/1994 11/21/1994 11/22/1994 11/23/1994 11/24/1994 Max Q (cfs)

Basin inflow Q (cfs) 2126.8 966.2 1142.0 338.8 201.9 128.1 74.8 34.1 3.1 2500

Outflow Q (m3/yr) 1.90E+09 8.63E+08 1.02E+09 3.03E+08 1.80E+08 1.14E+08 6.68E+07 3.05E+07 2.77E+06 2.23E+09

Surface Area A (m2) 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 subarea 1

Mean Surface Overflow Qs (m/yr) 1685.794 765.852 905.199 268.548 160.035 101.538 59.290 27.029 2.457 1981.608

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 1.37E+06 1.37E+06 1.37E+06 1.37E+06 1.37E+06 1.37E+06 1.37E+06 1.37E+06 1.37E+06 1.37E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.002 0.001 0.005 0.008 0.012 0.021 0.045 0.497 0.001
Residence Time

Inflow Total P Pi (mg/m3) 33.2 22.2 23.8 16.2 14.9 14.2 13.7 13.3 13.0 22.0

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006

Decay rate K2 = 0.185 0.183 0.184 0.178 0.172 0.165 0.152 0.125 0.029 0.185

Reaction rate Nr = 0.004 0.006 0.006 0.013 0.020 0.028 0.043 0.075 0.188 0.003

Retention Coefficient Rp = 0.004 0.006 0.006 0.013 0.019 0.027 0.040 0.066 0.139 0.002

Output concentration 33.05 22.06 23.66 15.99 14.62 13.82 13.16 12.43 11.19 21.95
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Alternative 2 - 1994 Data

Date 11/16/1994 11/17/1994 11/18/1994 11/19/1994 11/20/1994 11/21/1994 11/22/1994 11/23/1994 11/24/1994 Max Q (cfs)

Basin inflow Q (cfs) 2126.8 966.2 1142.0 338.8 201.9 128.1 74.8 34.1 3.1 2500

Outflow Q (m3/yr) 1.90E+09 8.63E+08 1.02E+09 3.03E+08 1.80E+08 1.14E+08 6.68E+07 3.05E+07 2.77E+06 2.23E+09

Surface Area A (m2) 1.56E+06 1.56E+06 1.56E+06 1.56E+06 1.56E+06 1.56E+06 1.56E+06 1.56E+06 1.56E+06 1.56E+06 subarea 2

Mean Surface Overflow Qs (m/yr) 1215.194 552.060 652.507 193.581 115.360 73.193 42.739 19.484 1.771 1428.430

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 1.91E+06 1.91E+06 1.91E+06 1.91E+06 1.91E+06 1.91E+06 1.91E+06 1.91E+06 1.91E+06 1.91E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.002 0.002 0.006 0.011 0.017 0.029 0.063 0.689 0.001
Residence Time

Inflow Total P Pi (mg/m3) 33.05 22.06 23.66 15.99 14.62 13.82 13.16 12.43 11.19 21.95

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008

Decay rate K2 = 0.185 0.182 0.183 0.175 0.167 0.158 0.142 0.111 0.022 0.185
Reaction rate Nr = 0.006 0.009 0.008 0.018 0.026 0.036 0.053 0.086 0.169 0.003
Retention Coefficient Rp = 0.006 0.009 0.008 0.017 0.025 0.034 0.048 0.074 0.128 0.003

Output concentration 32.85 21.87 23.47 15.72 14.26 13.35 12.52 11.51 9.75 21.87
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Alternative 2 - 1994 Data

Date 11/16/1994 11/17/1994 11/18/1994 11/19/1994 11/20/1994 11/21/1994 11/22/1994 11/23/1994 11/24/1994 Max Q (cfs)

Basin inflow Q (cfs) 2126.8 966.2 1142.0 338.8 201.9 128.1 74.8 34.1 3.1 2500

Outflow Q (m3/yr) 1.90E+09 8.63E+08 1.02E+09 3.03E+08 1.80E+08 1.14E+08 6.68E+07 3.05E+07 2.77E+06 2.23E+09

Surface Area A (m2) 9.53E+05 9.53E+05 9.53E+05 9.53E+05 9.53E+05 9.53E+05 9.53E+05 9.53E+05 9.53E+05 9.53E+05 subarea 3

Mean Surface Overflow Qs (m/yr) 1993.239 905.523 1070.283 317.524 189.221 120.055 70.103 31.959 2.905 2343.002

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 1.16E+06 1.16E+06 1.16E+06 1.16E+06 1.16E+06 1.16E+06 1.16E+06 1.16E+06 1.16E+06 1.16E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.001 0.001 0.004 0.006 0.010 0.017 0.038 0.420 0.001
Residence Time

Inflow Total P Pi (mg/m3) 32.85 21.87 23.47 15.72 14.26 13.35 12.52 11.51 9.75 21.87

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005

Decay rate K2 = 0.185 0.184 0.184 0.179 0.174 0.168 0.157 0.132 0.033 0.186
Reaction rate Nr = 0.004 0.005 0.005 0.011 0.016 0.023 0.034 0.058 0.137 0.002
Retention Coefficient Rp = 0.004 0.005 0.005 0.011 0.016 0.022 0.032 0.052 0.109 0.002

Output concentration 32.73 21.75 23.36 15.55 14.04 13.06 12.12 10.91 8.69 21.82
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Alternative 2 - 1994 Data

Date 11/16/1994 11/17/1994 11/18/1994 11/19/1994 11/20/1994 11/21/1994 11/22/1994 11/23/1994 11/24/1994 Max Q (cfs)

Basin inflow Q (cfs) 2126.8 966.2 1142.0 338.8 201.9 128.1 74.8 34.1 3.1 2500

Outflow Q (m3/yr) 1.90E+09 8.63E+08 1.02E+09 3.03E+08 1.80E+08 1.14E+08 6.68E+07 3.05E+07 2.77E+06 2.23E+09

Surface Area A (m2) 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 1.13E+06 subarea 4

Mean Surface Overflow Qs (m/yr) 1680.482 763.439 902.346 267.701 159.530 101.218 59.103 26.944 2.449 1975.364

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 1.38E+06 1.38E+06 1.38E+06 1.38E+06 1.38E+06 1.38E+06 1.38E+06 1.38E+06 1.38E+06 1.38E+06

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.002 0.001 0.005 0.008 0.012 0.021 0.045 0.498 0.001
Residence Time

Inflow Total P Pi (mg/m3) 32.73 21.75 23.36 15.55 14.04 13.06 12.12 10.91 8.69 21.82

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006

Decay rate K2 = 0.185 0.183 0.184 0.178 0.172 0.165 0.152 0.125 0.029 0.185
Reaction rate Nr = 0.004 0.006 0.006 0.013 0.018 0.026 0.038 0.062 0.126 0.002
Retention Coefficient Rp = 0.004 0.006 0.006 0.012 0.018 0.025 0.035 0.055 0.101 0.002

Output concentration 32.59 21.61 23.22 15.36 13.79 12.74 11.69 10.31 7.81 21.77
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Alternative 2 - 1994 Data

Date 11/16/1994 11/17/1994 11/18/1994 11/19/1994 11/20/1994 11/21/1994 11/22/1994 11/23/1994 11/24/1994 Max Q (cfs)

Basin inflow Q (cfs) 2126.8 966.2 1142.0 338.8 201.9 128.1 74.8 34.1 3.1 2500

Outflow Q (m3/yr) 1.90E+09 8.63E+08 1.02E+09 3.03E+08 1.80E+08 1.14E+08 6.68E+07 3.05E+07 2.77E+06 2.23E+09

Surface Area A (m2) 7.96E+05 7.96E+05 7.96E+05 7.96E+05 7.96E+05 7.96E+05 7.96E+05 7.96E+05 7.96E+05 7.96E+05 subarea 5a

Mean Surface Overflow Qs (m/yr) 2387.364 1084.574 1281.912 380.308 226.636 143.794 83.964 38.278 3.480 2806.287

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 9.71E+05 9.71E+05 9.71E+05 9.71E+05 9.71E+05 9.71E+05 9.71E+05 9.71E+05 9.71E+05 9.71E+05

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.001 0.001 0.001 0.003 0.005 0.008 0.015 0.032 0.351 0.000
Residence Time

Inflow Total P Pi (mg/m3) 32.59 21.61 23.22 15.36 13.79 12.74 11.69 10.31 7.81 21.77

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004

Decay rate K2 = 0.186 0.184 0.185 0.180 0.176 0.171 0.161 0.139 0.039 0.186
Reaction rate Nr = 0.003 0.004 0.004 0.009 0.013 0.018 0.027 0.046 0.106 0.002
Retention Coefficient Rp = 0.003 0.004 0.004 0.009 0.013 0.018 0.026 0.042 0.088 0.002

Output concentration 32.49 21.52 23.13 15.23 13.61 12.51 11.39 9.88 7.12 21.73
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Alternative 2 - 1994 Data

Date 11/16/1994 11/17/1994 11/18/1994 11/19/1994 11/20/1994 11/21/1994 11/22/1994 11/23/1994 11/24/1994 Max Q (cfs)

Basin inflow Q (cfs) 2126.8 966.2 1142.0 338.8 201.9 128.1 74.8 34.1 3.1 2500

Outflow Q (m3/yr) 1.90E+09 8.63E+08 1.02E+09 3.03E+08 1.80E+08 1.14E+08 6.68E+07 3.05E+07 2.77E+06 2.23E+09

Surface Area A (m2) 1.21E+05 1.21E+05 1.21E+05 1.21E+05 1.21E+05 1.21E+05 1.21E+05 1.21E+05 1.21E+05 1.21E+05 Sump subarea 

Mean Surface Overflow Qs (m/yr) 15654.039 7111.591 8405.545 2493.694 1486.059 942.864 550.556 250.989 22.817 18400.930

Mean Pond Depth Z (m) 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44

Mean Pond Volume Vm (m3) 2.96E+05 2.96E+05 2.96E+05 2.96E+05 2.96E+05 2.96E+05 2.96E+05 2.96E+05 2.96E+05 2.96E+05

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.000 0.000 0.000 0.001 0.002 0.003 0.004 0.010 0.107 0.000
Residence Time

Inflow Total P Pi (mg/m3) 32.49 21.52 23.13 15.23 13.61 12.51 11.39 9.88 7.12 21.73

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Decay rate K2 = 0.187 0.186 0.186 0.186 0.185 0.184 0.182 0.177 0.118 0.187
Reaction rate Nr = 0.001 0.001 0.001 0.003 0.004 0.006 0.009 0.017 0.090 0.001
Retention Coefficient Rp = 0.001 0.001 0.001 0.003 0.004 0.006 0.009 0.016 0.077 0.001

Output concentration 32.46 21.49 23.10 15.19 13.56 12.44 11.28 9.71 6.58 21.72
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Alternative 2 - 1994 Data

Date 11/16/1994 11/17/1994 11/18/1994 11/19/1994 11/20/1994 11/21/1994 11/22/1994 11/23/1994 11/24/1994 Max Q (cfs)

Basin inflow Q (cfs) 2126.8 966.2 1142.0 338.8 201.9 128.1 74.8 34.1 3.1 2500

Outflow Q (m3/yr) 1.90E+09 8.63E+08 1.02E+09 3.03E+08 1.80E+08 1.14E+08 6.68E+07 3.05E+07 2.77E+06 2.23E+09

Surface Area A (m2) 4.38E+05 4.38E+05 4.38E+05 4.38E+05 4.38E+05 4.38E+05 4.38E+05 4.38E+05 4.38E+05 4.38E+05 subarea 5b

Mean Surface Overflow Qs (m/yr) 4336.932 1970.257 2328.746 690.875 411.711 261.219 152.531 69.536 6.321 5097.955

Mean Pond Depth Z (m) 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22 1.22

Mean Pond Volume Vm (m3) 5.34E+05 5.34E+05 5.34E+05 5.34E+05 5.34E+05 5.34E+05 5.34E+05 5.34E+05 5.34E+05 5.34E+05

Inflow orth P / total P Fo 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Mean Hydraulic T (yr) 0.000 0.001 0.001 0.002 0.003 0.005 0.008 0.018 0.193 0.000
Residence Time

Inflow Total P Pi (mg/m3) 32.46 21.49 23.10 15.19 13.56 12.44 11.28 9.71 6.58 21.72

Watershed Area Aw (m2) 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08 1.86E+08

Basin/Watershed Area 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002

Decay rate K2 = 0.186 0.185 0.186 0.183 0.181 0.178 0.172 0.157 0.060 0.186
Reaction rate Nr = 0.002 0.002 0.002 0.005 0.007 0.010 0.015 0.027 0.076 0.001
Retention Coefficient Rp = 0.002 0.002 0.002 0.005 0.007 0.010 0.015 0.025 0.067 0.001

Output concentration 32.40 21.43 23.05 15.11 13.46 12.31 11.11 9.47 6.14 21.70

Percent P Retained in 
Impoundment 2.4% 3.5% 3.2% 6.7% 9.7% 13.3% 18.9% 28.8% 52.8% 1.4%

Influent Mass Flowrate [(mg/s)/(cfs/m3)] 70609.8 21449.6 27179.6 5488.6 3008.3 1819.0 1024.8 453.5 40.3

Effluent Mass Flowrate [(mg/s)/(cfs/m3)] 68915.5 20708.4 26322.3 5120.4 2717.3 1577.1 831.3 322.9 19.0
Flow Weighted Average Initial 
Concentration (mg/m3) 26.1
Flow Weighted Average Final 
Concentration (mg/m3) 25.2
Average Removal (%) 3.5%
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Appendix E 
 

Assumptions for Opinions of Cost for Construction of Internal Levees 
 

Summary of Alternatives (shown on Drawings 2, 3 & 4 of the Dec. 2003 MACTEC Report) 
  

Alternative 1: 
Two Internal Levees: 12,200 feet total length 
Levee Slope Protection: 4,100 feet total length of revetment (on one slope) 
 

Alternative 2: 
One Internal Levee: 8,100 feet total length 
Levee Slope Protection: 2,700 feet total length of revetment (on one slope) 
 

 
Structural and Geotechnical Design and Cost Criteria 
Internal levee design criteria to be similar to that for the C-11 impoundment levees presented in Appendix 
B, Section B.11.6.5 of the USACE Report, as summarized below: 
 
 Materials of Construction for Levee Embankment: 

• Sand and gravel overburden excavated from the adjacent C-502A canal or seepage canals 
• Crushed and processed rock will not be used for internal levee construction (with exception 

of revetment) 
• Revetment material will be as described below under “Slope Protection” 
• Road surfacing will not be required at top of levees; area to be vegetated 
 
Foundation Construction: Remove top 18 inches of overburden (existing soil) for full width and 
lengths of levees 
 
Dewatering: Assume that depth to groundwater is greater than the required depth of excavation 
for foundation construction and that no dewatering will be required 

 
 Seepage Control: Toe drain not required 
 
 Slope Protection: Install revetment to protect one or both sides of the internal levees at locations 

indicated on the Drawings included in the Dec. 2003 MACTEC report.  Revetment to consist of 
12 inches bedding stone plus 18 inches of riprap from toe of slope to elevation 12 feet above 
mean sea level (msl).  Remaining portions of slopes to be grassed. 

 
 Placement and Compaction of Embankment Material: Place soil in 12-inch lifts; compact to 98% 

of the material’s maximum dry density as determined by standard proctor testing. 
 
 Excavation: Assume that no rock excavation is required for foundation construction.  Use normal 

excavation equipment.  Dispose of excavated material on-site. 
 
 Haul Tonnage and Volume Calculation Criteria: 
  Compaction Factor for Sandy Overburden: 0.85 
  Swell Factor for Sandy Overburden: 1.10 
  Unit Weight: 115 pcf 
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Additional Assumptions 
 

Site Preparation: Assume that all site preparation (including tree clearing, demolition, and other 
related work) within the area required for construction of internal levees has already been 
included in the scope of work and costs for the Western C-11 Impoundment construction 

 
Location of Suitable Material: 
• Sand and gravel overburden for levee construction obtained from construction of the adjacent 

C-502A canal or seepage canals.  Assumed average haul distance: 3 miles (round trip) 
• Revetment material obtained from on-site 
 
Dimensions of Internal Levees: 
• Side Slope: 2 (horizontal) to 1 (vertical) 
• Height: 10 feet above bottom of the impoundment (top elevation at 16 ft above msl) 
• Top Width: 12 feet 
• Cross-Sectional Area (not including foundation): 320 cubic feet 

 
 




