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EXECUTIVE SUMMARY

Background

Florida’s 1994 Everglades Forever Act (EFA), F.S. 373.4592, establishes long-term water
guality goals designed to restore and protect the Everglades Protection Area (EPA). The
EFA mandates that landowners within the C-139 Basin should not collectively exceed the
average annual historic total phosphorus (TP) load adjusted for rainfall. In 2002, the C-
139 Basin Best Management Practices (BMPs) Regulatory Program was adopted to
ensure that TP load requirements would be met. This BMP program is defined in Chapter
40E-63, F.A.C. (“Rule 40E-63").

During the 2003 legislative session, a Long-Term Plan objective was adopted for the C-
139 Basin to identify urban and agricultural discharges within the basin that are candidates
for cost-effective implementation of source controls. After two years of implementing the
mandatory BMP program, the C-139 Basin has not been able to meet the historic TP load
required by Rule 40E-63. Both the South Florida Water Management District (District) and
permittees are interested in additional TP load reduction programs within the basin that will
be prioritized and addressed in future BMP program optimization plans, as necessary to
meet rule requirements.

In order to address TP load reduction, the Everglades Regulation Division of the District
contracted ADA through Work Order CN040912-WO07 to implement the C-139 Basin
Phosphorus Water Quality and Hydrology Analysis. The objective of the C-139 Basin
Phosphorus Water Quality and Hydrology Analysis is to assess the current hydrologic and
water quality conditions of the basin, identify locations where additional water quality and
flow data is required, and identify and evaluate opportunities for water quality
improvement. The project is to be completed in two phases.

Phase |

Phase | was finalized in February 2006 and included four main tasks;
Records Review and Action Plan

Field Review and Data Collection

Subwatershed Segmentation and Screening Level TP Assessment
Location of Monitoring Stations

PwpnPE

As a result of the Phase | report, four additional monitoring stations were constructed
within the C-139 Basin at locations representative of subwatershed outlets. The results
are summarized in the February 1, 2006 submission of C-139 Basin Phosphorus Water
Quality and Hydrology Analysis Deliverable 5.4 — Phase | Report.
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Phase Il

Phase Il consists of developing a hydrologic and water quality model and to evaluating the
technical and regulatory feasibility of water quality improvement projects. The following
objectives define the scope of Phase II.

1. Develop a calibrated hydrologic and water quality modeling tool to analyze flows
and phosphorus loads in the C-139 Basin. Everglades Regulatory Program staff
shall be able to use the model as a tool for prioritizing resources and tailoring Best
Management Practice strategies towards achieving compliance with Everglades
Forever Act-mandated water quality levels. The simulation results of the calibrated
WAM simulation will be visually and statistically compared to all available measured
data within the basin to provide an estimate of the modeling uncertainties. The
water quality model shall be user-friendly and compatible with District applications.
The Consultant shall train District staff in the use of this application.

2. ldentify and evaluate a maximum of five water quality improvement projects
(selected projects). The recommendations/needs or project types described by C-
139 Basin landowners shall be considered.

3. Describe regulatory constraints that may affect implementation of water quality
improvement projects within the C-139 Basin. Provide recommendations for
pursuing viable rule or policy changes.

4. ldentify technical issues, cost and schedule considerations for the selected projects.
Evaluating site-specific technical issues, cost and schedule does not apply to farm-
level projects.

5. Note uncertainties and limitations associated with project implementation. Along
with any other unidentified issues that are uncovered as the contract progresses
[e.g., results of the EAA Regional Feasibility Study, Phase 2 (CN040912-WO04)].

This report documents a component of Phase I, referred to in the scope of work as Task
10, which serves to evaluate five (5) regional water quality improvement projects using the
calibrated, validated model described in Deliverable 6.4.

Task 10: Water Quality Improvement Projects Analysis

The model selected for Phase Il implementation is the Watershed Assessment Model
(WAM), which has been used in numerous agricultural basins throughout Florida. In April
2007, ADA submitted Deliverable 6.4 which contains the development, calibration and
validation of the existing condition WAM simulation. This document presents an evaluation
of the five selected regional water quality improvement projects described below:

Project 1 - Reduce TP loads from the C-139 Basin by providing additional treatment
and storage for the Deer Fence and S&M Canals.

Project 2 - Reduce TP loads from the C-139 Basin using the Dinner Island basin
(26-310-01) for water storage and treatment of internal runoff.

Project 2A - Reduce TP loads from the C-139 Basin using the Dinner Island basin
(26-310-01) for water storage and treatment of runoff from adjacent
basins to the east.

viii
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Project 2B - Reduce TP loads from the C-139 Basin using the Dinner Island Basin
(26-310-01) for water storage and treatment of runoff from adjacent
basins to the north.

Project 3- Reduce TP loads from the C-139 Basin by creating centrally located
impoundments to provide storage and additional treatment to specific
areas with the greatest water use needs and TP loading in discharges.

The calibrated WAM representation was used to evaluate these five regional water quality
improvement projects because it is primarily suited for agricultural basins and is very
capable of simulating land-surface processes in locations with high water table elevations.
Deliverable 6.4 describes the calibration, validation and limitations of the WAM model
developed as part of Phase Il for the C-139 Basin.

The Baseline Simulation is an execution of the calibrated model with the existing land-use
for a 36-year rainfall period of record (1965 to 2000), or “Baseline Period”. The purpose of
this methodology is to provide an assessment of the long-term effects of the existing
conditions over a wide range of climactic conditions, and as part of a subsequent task
determine relative benefits of proposed regional alternatives compared to the baseline
condition. The results of the baseline simulation demonstrate how the C-139 WAM
simulation can be used as a planning tool in the evaluation of the five selected regional
water quality improvement projects.

Evaluation Results for Proposed Regional Projects

The results of the evaluation demonstrate that each project provides an improvement over
the existing condition, however none of the projects implemented individually allow the C-
139 Basin to discharge TP loads lower than the rainfall adjusted target TP loads outlined in
the South Florida Environmental Report (SFER). Figure ES.1 illustrates a comparison of
the existing condition and project implementation scenarios with respect to annual TP load.

Table ES.1 compares the average annual reduction associated with each project as well
as a planning-level estimate of construction cost and schedule. The average annual
reduction in TP is based on the difference between the existing condition simulation and
each proposed project for Projects 1, 2 and 3. The average annual TP reduction for
Projects 2a and 2b are the difference between the Project 2 simulation and the proposed
conditions. Based on the total cost per pound of TP removed, the most effective projects
appear to be Project 2b and Project 2. Of note, Project 2b requires the implementation of
Project 2, which has a significantly higher cost per pound TP removed ratio. Project 3
provides a large reduction in basin-wide TP discharges and the median cost per pound TP
removed ratio. However Project 3 is also estimated to have the largest total cost and
longer schedule duration associated with construction.
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Figure ES.1: Comparison of Existing and Project Condition Simulations

Table ES.1: Comparison of Regional Water Quality Improvement Projects

AVERAGE COST PER AVG
REGIONAL = ANNUAL TP PCLSQIT'\IENS%kAEAVTEEL SCHEDULE ANNUAL TP
PROJECT  REDUCTION 9] [MONTHS] REDUCTION
[LB] [$ /LB REMOVED]

PROJECT 1 8,387 $6,391,000 26 $762.00
PROJECT 2 24,717 $7,539,000 14 $305.00
PROJECT 2a 4,885 $20,844,000 26 $4,267.00
PROJECT 2b 15,013 $1,198,000 19 $80.00
PROJECT 3 77,378 $41,101,000 61 $531.00
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Recommendations

The evaluation of the potential benefits and limitations of the five selected regional water
quality improvement projects contained within this document are meant to be utilized for
planning-level decision support. The following recommendations are based on the results
of the evaluation and in consideration of the assumptions and limitations of the evaluation
methodology.

1.

Based on a comparison of the benefits and limitations of each project the
recommended implementation priority for the regional improvement projects would
be Project 3, Project 2, Project 2b, Project 1, and Project 2a.

The implementation of Projects 2a and 2b should be delayed considering the
current timeframe associated with Project 2. As described in Section 11.2, the
benefits of Project 2 could require between 15 and 30 years to be fully realized

The District should consider the timeline of the current phased restoration efforts on
behalf of the FFWCC. If there is a priority in providing the benefits associated with
Project 2 at an accelerated timeframe, negotiation with the FFWCC to accelerate
the schedule may be required.

Once the proposed course of action has been selected it is recommended that a
model with greater sophistication with respect to hydraulics and the surface water-
groundwater interface be utilized to evaluate construction needs.

As described in Section 2.4 and in Deliverable 6.4, there are components of the
hydrogeology that are not well understood in the C-139 Basin. Further investigation
into the hydrogeologic conditions might include installation of clustered groundwater
monitoring sites to get a more complete picture of the horizontal gradients of both
the Surficial and Lower Tamiami aquifers and the inter-action between surface and
ground waters.

The WAM simulations provided within Deliverable 6.4 and as part of the regional
project evaluation within this document are best suited for use at the basin-scale.
Due to the lumped parameter technique employed by WAM, the addition of
increased detail into local or farm-scale hydrology and hydraulics may not provide
significant changes in the simulated flows and loads.
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1.0 INTRODUCTION

1.1 Background

Florida’s 1994 Everglades Forever Act (EFA), F.S. 373.4592, establishes long-term water
guality goals designed to restore and protect the Everglades Protection Area (EPA). The
C-139 Basin is an approximately 170,000-acre tributary to the EPA. Figure 1.1 depicts the
C-139 Basin and other tributary basins to the EPA. The EFA mandates that landowners
within the C-139 Basin should not collectively exceed average annual historic total
phosphorus (TP) load adjusted for rainfall. In 2002, the C-139 Basin Best Management
Practices (BMPs) Regulatory Program was adopted to ensure that TP load requirements
would be met. This BMP program is defined in Chapter 40E-63, F.A.C. (“Rule 40E-63").

During the 2003 legislative session, the 1994 EFA was amended to include reference to
the March 17, 2003, Conceptual Plan for Achieving Long-term Water Quality Goals (Long-
Term Plan), which includes the C-139 Basin. A Long-Term Plan objective for the C-139
Basin is to identify urban and agricultural discharges within the basin that are candidates
for cost-effective implementation of source controls.

After four years of implementing the mandatory BMP program, the C-139 Basin has not
been able to meet the historic TP load required by Rule 40E-63. In accordance with the
EFA, if the basin is determined to be out of compliance in a given year, remedial action
shall be based on the landowners’ proportional share of the total TP load. Rule 40E-63,
requires that all permittees within the basin uniformly increase the level of BMP
implementation in response to an out of compliance determination. In addition, some
permittees have expressed interest in TP load reduction programs that can be
implemented economically or with funding assistance, such that the basin has the best
overall opportunity to comply with the rule. Rule 40E-63 also provides that, should the
basin exceed the compliance requirements in four consecutive years more than four times,
the rule can be revised to address compliance. Both the South Florida Water
Management District (District) and permittees are interested in additional TP load reduction
programs within the basin that will be prioritized and addressed in future BMP program
optimization plans, as necessary to meet rule requirements.

To date, permittees in the C-139 Basin have elected not to participate in an optional farm-
level monitoring program. The rationale for this non-participation may be because the type
of monitoring required may not be feasible considering the hydrology of the farm basins
and economic considerations. As such, recorded TP concentrations and flow data within
the basin are limited.
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1.2 Phase |l Summary

The District contracted A.D.A. Engineering, Inc. (ADA) under the General Engineering
Services Contract (CN04912), between the District and ADA, to complete the work items
associated with the C-139 Basin Phosphorus Water Quality and Hydrology Analysis. The
objective of the analysis is to assess the current hydrologic and water quality conditions of
the basin, identify locations where additional water quality and flow data is required, and
identify and evaluate opportunities for water quality improvement. The project is to be
completed in two phases. The Phase | report submitted in February 2006 covered the
following tasks and objectives:

Task Objective
1. Records Review | Review and evaluate relevant and available
and Action Plan documentation, and prepare data collection action plan.

Characterize flow along main C-139 canals, including
2. Field Review and | direction of flow, flow rates and contributing tributaries,
Data Collection and District structures operation and its influence on
basin hydrology.

Segment the C-139 Basin into drainage sub-basins
based on existing hydrologic conditions and the reasons
for the sub-basin delineation. Provide screening level
assessment of the spatial distribution of potential TP
loads within the C-139 Basin.

Identify feasible locations for the installation of
permanent flow and TP monitoring stations to be
representative of the sub-basins identified above.

3. Sub-basin
Segmentation and
Screening Level TP
Assessment

4. Location of
Monitoring Stations

The information collected as part of Phase | was used in the development of the water
guality model described in this report.

1.3 Phase Il Objectives

The objectives of this report (Deliverable 10.2) is to evaluate five regional water quality
improvement projects utilizing the calibrated and verified hydrologic and water quality
monitoring tool described in Deliverable 6.4. This report also identifies technical issues,
planning-level cost and schedule considerations for the five selected regional water quality
improvement projects.

1.4 Phase ll Scope

Under the General Engineering Services Contract (CN04912) the District contracted ADA
to complete the work items associated with Phase Il (Work Order No. CN040912-WOO07-
A2). The scope of work for Phase Il divided the project into several tasks including:

e Development of evaluation tools (Task 6),

e |dentification of potential regional water quality improvement projects (Task 9) and

1-3
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e Evaluation of five selected projects (Task10).

On April 6, 2007, ADA submitted Deliverable 6.4 (Final Calibration, Validation and
Baseline Condition WAM Hydrologic and Phosphorus Water Quality Modeling Report),
which describes the WAM representation of the C-139 Basin that is used as the project
evaluation tool. Parallel to this effort ADA prepared Deliverable 9.1, submitted on
February 24, 2007, which was a memorandum outlining eight proposed regional water
quality improvement projects. On March 1, 2007, ADA met with District staff to review the
memorandum and determine which regional water quality improvement projects warranted
further analysis. ADA submitted Deliverable 9.2 on March 16, 2007 describing various
scenarios for five regional water quality improvement projects. Deliverable 9.2 included
preliminary planning-level cost estimates and conceptual implementation plans for each
scenario. On April 20, 2007, the Distict submitted a letter authorizing five conceptual
regional water quality improvement projects for detailed evaluation utilizing WAM. On April
30, 2007, ADA submitted a technical letter (Deliverable 10.1) describing the WAM specific
implementation plan for each of the five authorized regional water quality improvement
projects. After submission of Deliverable 10.1, the District provided additional informal
comments describing modifications to each project’s proposed implementation. All formal
and informal District comments were combined to describe the final proposed
implementation for the five projects evaluated within this report.

For the purposes of preparing Deliverable 10.2, ADA assembled a team comprised of
professional staff knowledgeable in hydraulics and hydrology, water quality, and
Everglades Restoration to provide a thorough evaluation of the potential impacts
associated with the selected regional water quality projects outlined in the District's April
20, 2007 letter.

1-4
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2.0 EVALUATION METHODOLOGY

2.1 Watershed Assessment Model (WAM)

WAM version 1.3 was developed by Soil and Water Engineering Technologies (SWET) to
simulate the hydrologic, hydraulic and nutrient transport processes of watersheds with
significant agricultural land uses. There have been many WAM simulations developed
throughout Florida including in the Suwannee River Water Management District, St. Johns
River Water Management District and South Florida Water Management District. In the
region of the C-139 Basin, there have been simulations developed of the C-43 Basin to the
north, the Lake Okeechobee Watershed to the northeast and the EAA to the east. WAM
was selected to simulate all of these watersheds because it is primarily suited for
agricultural basins and is very capable of simulating land-surface processes in locations
with high water table elevations. Deliverable 6.4 describes the calibration, validation and
limitations of the WAM model developed as part of Phase Il for the C-139 Basin.

During the process of developing WAM representations of the selected projects, there
were components of the calibrated model that were re-evaluated based on new
information and new conceptualization of surface water management features.
Specifically, refinements were made to the parameters defining the operation and
attenuation of the Central County Drainage District (CCDD) impoundment. Two of the
proposed projects incorporate impoundments used for treatment of stormwater runoff.
Discussions within the ADA team and iterations of the proposed impoundments led to the
following refinements to the WAM representation of the CCDD impoundment.

1. The calibrated simulation documented within Deliverable 6.4 describes the CCDD
impoundment as a “Reservoir” reach type, with attenuation factors consistent with
open-water bodies. However the CCDD impoundment is an above ground
impoundment that is dry for portions of the year and contains significant species of
wetland vegetation. Therefore the reach-type determined to have the most
representative attenuation factors was “Slough”.

2. The Deliverable 6.4 calibration simulation includes assumed control elevations for
the structure operations at the downstream outlet of the impoundment. Based on
conversations with staff at the Clewiston Field Station it was determined that the
current control strategy practiced by the CCDD is more conservative, therefore the
simulated control strategy was refined to match the existing condition.

3. Above ground impoundments simulated within WAM do not assume any seepage
through the surrounding levees. However, levees within the C-139 Basin
experience significant amount of seepage due to the types of soils and construction
methods implemented in this region of the District. Therefore, the calibrated model
was modified to include seepage by including additional outfalls with weirs sized to
re-create the stage-flow relationship shown in seepage situations. Further details
describing the representation of levee seepage within WAM can be found in Section
4.2. The geometry of the reach cross-sections was modified to incorporate the
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seepage refinements and appropriately represent available storage within the
impoundment.

These refinements affected the calibration and Baseline Simulation results documented in
Deliverable 6.4. In most cases the affect is an improvement on the calibration provided in
Deliverable 6.4. However, the affect is not large with respect to the overall TP loads of the
C-139 Basin. The scope of this document is an evaluation of the proposed regional water
qguality improvement projects, therefore further details and analyses of the calibration
refinements will not be included herein. The complete details of the calibration refinement
will be included within the Phase Il Consolidated Report (Deliverable 14.1).

2.2 Baseline Simulation Evaluation

The Baseline Simulation is an execution of the calibrated model with the existing land-use
for a 36-year rainfall period of record (1965 to 2000), or “Baseline Period”. The purpose of
this methodology is to provide an assessment of the long-term effects of the existing
conditions over a wide range of climactic conditions, and as part of a subsequent task
determine relative benefits of proposed regional alternatives compared to the baseline
condition. The temporal results presented within Deliverable 6.4 are compared with the
refined calibration results in Figure 2.1. There is a reduction in annual TP load that can be
attributed to the refinements to the CCDD impoundment, as evidenced in the comparison.
This reduction is attributable to the increased TP attenuation consistent with the CCDD
impoundment being re-classified as a slough.
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Figure 2.1: Annual Simulated TP Loads for the C-139 Basin

The results of the baseline simulation presented above demonstrate how the C-139 WAM
simulation can be used as a planning tool in the evaluation of the five selected regional
water quality improvement projects. In the sections that follow, each proposed
improvement project is represented within WAM, and the temporal results of that scenario
are presented in comparison with the existing condition baseline results shown above.
The relative reduction in flows and loads demonstrated by this comparison indicate the
benefits associated with the improvement project.

2.3 Compliance Target TP Load Evaluation

As described in Section 1.1, the EFA mandates that landowners within the C-139 Basin
not collectively exceed the annual average TP load adjusted for rainfall. The rainfall
adjustment is based on observed rainfall and calculated loads during the period extending
from October 1, 1978 to September 30, 1988. The annual average TP load calculated for
this period is 36.8 metric tons or 81,130 pounds per year for the entire C-139 Basin. An
exponential regression of paired sets of annual rainfall and TP load data calculated during
the baseline period is used to determine the target annual TP load for the basin. The
function defined by the exponential regression is illustrated in Figure 2.3. This equation
applies for rainfall amounts within certain ranges and calculates a target load (equal to
50% of the confidence interval) and a maximum limit load (equal to 90% of the confidence
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interval). If the calculated load is less than the target load, the C-139 Basin is in
compliance. Utilizing this equation and examining the average annual rainfall for the
gages used in the baseline simulation, a time series of annual target loads for each year
was generated. This target load time series provides a metric for evaluation of each
regional water quality improvement project. In order to illustrate the disparity between the
target load and the existing condition WAM Baseline Simulation, Figure 2.4 presents the
simulated, calculated and target annual TP loads for the Baseline Period.
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Figure 2.3: Exponential Regression defining C-139 Basin Compliance Targets
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Figure 2.4: Comparison of Simulated, Measured and Targeted TP Load

As Figure 2.4 illustrates there is a significant difference in magnitude between the
simulated and observed for most of the observation period. This is expected since the
simulation predicts what the existing conditions watershed response would be to historic
meteorological forcings. The variability in the magnitude decreases during the 2000 to
2005 period which is expected since the existing condition of the watershed more closely
represents the land uses and management practices observed. Understanding these
differences is essential to interpreting the baseline simulation results for each proposed
regional water quality improvement project. TP load reductions will be examined in terms
of annual reduction percentage, and also in terms of absolute quantities to provide a clear
comparison with simulated and targeted conditions. Table 2.1 below describes the
average annual TP load in pounds for each of the time series illustrated in Figure 2.4.

Table 2.1: Average TP Load for Targeted Observed and Simulated Conditions

DATA SERIES AVERAGE ANNUAL TP LOAD
Ave(rfggsTfrzgoeotsI;mn 64.108

e Opsered

e S
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2.4 Comparison of Annual Compliance Target and Estimated TP Loads

During the process of evaluating the proposed projects in comparison with the rainfall-
adjusted target TP load, the ADA team investigated additional relationships between
simulated and measured parameters within the C-139 Basin. When comparing the
historical data of estimated TP loads (based on field measurement) with target TP loads
there is a consistent correlation until year 2000, after which the measured estimate TP
loads begin to consistently exceed the target TP load. The divergence of calculated and
target TP loads is more clearly demonstrated for the cumulative annual TP load, as shown
in Figure 2.5, which also includes a plot of the difference in elevation between the surficial
aquifer (water table) and the Lower Tamiami aquifer potentiometric head. The cumulative
annual TP load divergence appears to occur approximately four years after the Lower
Tamiami aquifer elevation becomes significantly lower than the surficial aquifer. One
potential hypothesis for this change is that increased loads in recent years are due to the
importation of Lower Tamiami aquifer water to the C-139 Basin as irrigation for which
demand increases as land-use intensifies.
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Figure 2.5: Estimated and Target Loads and the Disparity between the WT and LTA
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If this hypothesis were to prove correct it is recommended that preference be given to
regional water quality improvement projects that either reduce Lower Tamiami aquifer
withdrawals or promote recharge to the Lower Tamiami aquifer. The relationship
illustrated in Figure 2.5 is insufficient to provide a conclusive relationship between the
management of subsurface withdrawals and basin-wide TP loads. However the potential
impacts of understanding this relationship warrant further investigation into the
hydrogeology of the region.
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3.0 REGIONAL WATER QUALITY IMPROVEMENT PROJECTS

3.1 General Project Descriptions

It is apparent from data collected and stakeholders’ input that water management and
storage are key concerns associated with achieving the TP loading goals required by the
Everglades Forever Act. Therefore, each selected project involves the increased water
storage via modified management schemes or through the construction of one or several
impoundments within the C-139 Basin. The variation between each selected project is
primarily dependent on the location of the proposed improvement, and on the contributing
area which the impoundment is intended to serve. The five selected projects as defined in
the District April 20, 2007 letter are as follows:

Project 1 - Reduce TP loads from the C-139 Basin by providing additional treatment
and storage for the Deer Fence and S&M Canals.

Project 2 - Reduce TP loads from the C-139 Basin using the Dinner Island Basin
(26-310-04) for water storage and treatment of internal runoff.

Project 2A - Reduce TP loads from the C-139 Basin using the Dinner Island Basin
(26-310-04) for water storage and treatment of runoff from adjacent
basins to the east.

Project 2B - Reduce TP loads from the C-139 Basin using the Dinner Island Basin
(26-310-04) for water storage and treatment of runoff from adjacent
basins to the north.

Project 3- Reduce TP loads from the C-139 Basin by creating centrally located
impoundments to provide storage and additional treatment to specific
areas with the greatest water use needs and TP loading in discharges.

Figure 3.1 below illustrates the general locations of each proposed project within the C-
139 Basin. Considering that the construction of a regional impoundment requires due
diligence with respect to economic and regulatory concerns, the locations illustrated in
Figure 3.1 are not representative of locations for proposed construction projects, but
instead represent conceptual locations for proposed impoundments.
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Figure 3.1: Location Map for Regional Water Quality Improvement Projects

3.2 Preliminary Optimization

This report contains a planning-level evaluation of the implementation of each regional
water quality improvement project described above. This evaluation consists of a
comparison of the impacts of the proposed condition over the Baseline Period with the
existing condition Baseline Simulation. Since the Baseline Period is a 36 year period of
record, the computational time associated with a single run of the hydraulics submodel
(Blasroute) can be greater than 12 hours. Therefore prior to evaluating the impact of each
project over the course of the Baseline Period, the first step is to develop a short-term
simulation within WAM to determine the effectiveness of the proposed size, location and
associated infrastructure modifications.

If the short-term simulation indicates that the size, location or associated infrastructure is
insufficient to meet the intended project’s goal, the components of each project are
modified until the project is effectively represented within WAM. The calibration and
validation simulation included 2003, 2004 and 2005 comparisons assuming two years of
hydrologic “spin-up” (2000-2001) and one year of hydraulic “spin-up” (2002). A “spin-up”
period is utlized to allow the model to negate the error associated with poorly
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representative initial conditions. Therefore the period selected for each short-term
simulation was 2002 through 2003. Each short-term simulation includes two years of
hydrologic “spin-up” (2000-2001) and a two year hydraulic period (2002-2003), where 2002
can be viewed as a hydraulic “spin-up” year. With regards to precipitation totals, 2003 was
the median rainfall year of the calibration and validation period with an annual total of 48.5
inches. The configuration that demonstrates the optimal proficiency at accomplishing the
objectives of each regional project during the short-term simulation is then simulated for
the Baseline Period in order to provide a complete evaluation of the project’s effectiveness.

Each short-term preliminary evaluation is described with respect to percentage of
reduction in TP loads from the existing condition simulation. Each project is regional in
nature and none of the proposed 5 projects addresses the entire C-139 Basin individually.
As such, the preliminary comparisons are not made at the watershed scale but are instead
performed at the local scale by comparing TP loads at the most upstream reach(es) that
capture the effects of each project. A percentage of load reduction at these effected
reaches is utilized in the preliminary evaluation. However these comparisons only
describe the proposed projects benefits at the subwatershed or catchment scale and do
not describe the effects of the load reduction on the overall watershed discharge.
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4.0 PROJECT 1

4.1 Project 1 Objectives and Components

The April 20", 2007 letter from the District describes the objective of Project 1 as “Reduce
TP loads from the C-139 Basin by providing additional treatment and storage utilizing the
Deer Fence and S&M Canals”. Additional detail from this recommendation describes the
project as a combination of the following:

1. utilizing the District-owned property at the south-east corner (O’Bern’s pasture
Basin 26-319-01) as a storage area serving both the Deer Fence and S&M Canals,

2. interconnection of the eastern-most sections of the Deer Fence and S&M Canals,
and

3. potentially increasing the storage capacity of the Deer Fence and S&M Canals.

Identified in Figure 4.1 below, the Basin 26-319-01 is a 520-acre parcel in the southeast
corner of the basin. This parcel is owned and maintained by the District. The primary
objective of utilizing this parcel as part of Project 1 implementation is to utilize the identified
parcel for water quality treatment. Secondary and tertiary benefits of implementing Project
1 may include water supply storage for future use by private land-owners, and use of the
proposed impoundment as a surge-tank to optimize the treatment efficiency of the STA-
5/Compartment C/STA-6 complex. The parcel is located within the SM-01 sub-basin
which, as described in Table 2.1, has a TP loading rate that is comparatively higher than
other sub-basins according to the baseline simulation. Additionally, it is alongside the L-3
Canal across from STA-5 and upstream of the bypass structure G-406.
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Figure 4.1: Location of the District owned O’Bern Tract

4.2 Project 1 Optimization

As described above, the optimization methodology includes three basic components:
impounding water within Basin 26-319-01, interconnecting the Deer Fence and S&M
Canals and widening the Deer Fence and S&M Canals. Each of these components
includes the potential for multiple configurations of infrastructure. The sub-sections that
follow illustrate the components of each iteration and the resulting impacts on TP water
quality. At the end of this section, Table 4-1 describes the potential benefits for each sub-
section configuration. Additionally, a comparison of how these benefits compare with the
targeted limit is described in Section 2.3 above.

4.2.1. Basin 26-319-01 Impoundment

The Deer Fence and S&M Canals both include existing water control structures that impact
the implementation of Project 1. At the end of the S&M Canal, there is an existing sheet-
pile weir that will require a retrofit, to allow canal stages within the S&M Canal to be
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sufficient for inflow into the proposed impoundment, and to prevent inflow from the L-3
Canal. On the Deer Fence Canal, southwest of CR846, is a gated culvert structure
(described in Deliverable 6.4). This gate maintains stages upstream at approximately 21.3
feet (ft) relative to the North American Vertical Datum of 1988 (NAVD88) when closed,
while downstream stages are reflective of the operational conditions for STA5 and the G-
406 structure. Figure 4.2 illustrates the existing condition reach network for this region.

| Legend |'
WAM REACHES [
| —— ROADWAYS 3
]
|

[T

Figure 4.2: Existing Condition WAM Reach Network

For the first iteration, the Deer Fence gated culvert operations were not modified from
those defined in the calibration. The S&M Canal weir was assumed to be raised to 14.7 ft
NAVD, consistent with the elevation of the nearby O’Bern tailwater recycling project
(SFWMD, 2006). The inflow structure for the proposed impoundment was assumed to be
a pump with a capacity of 140 cubic feet per second (cfs) based on a flow-duration-curve
analysis of simulated S&M Canal flows described within Deliverable 9.2. The outflow
structure for the Project 1 impoundment was assumed to be a weir with a crest elevation of
17.0 ft NAVD, or 4 feet above the proposed impoundment base (existing elevation within
the O’Bern property). An additional outflow structure is included connecting the proposed
impoundment back to the S&M Canal. In the case where canal stages within the Deer
Fence and S&M Canals are low and water is stored within the impoundment, this strucure
can allow the flexibility necessary to meet that provision. The construction of the proposed
impoundment will incorporate a 5.1 mile levee with a top of berm elevation of 21.0 ft
NAVD88 in order to provide 4 feet of freeboard that allows for wave-runup and an
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additional safety factor. The reach network associated with this proposed configuration is
illustated in Figure 4.3.
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Figure 4.3: Basin 26-319-01 Proposed WAM Reach Network

Assuming this intial configuration, the stages and flows for the proposed impoundment are
illustrated in Figure 4.4, and Figure 4.5 illustrates the existing and proposed condition
hydrograph for the Deer Fence and S&M Canals The TP load reduction is shown in
Figure 4.6. The simulated cummulative TP load reduction for 2002 is 7% and for Water
Year 2003 is 12%.
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Figure 4.4: Stages and Flows for the Proposed Impoundment
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Figure 4.5: Existing and Proposed Flows for Deer Fence and S&M Canals
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Figure 4.6: Cumulative TP Load for the Existing and Proposed Condition

4.2.2. Impoundment Levee Seepage

For the previous iteration shown in the section above, once the reservoir is full it takes
approximately eight to nine months to dry out. This is due to the basic representation of an
impoundment in WAM which does not account for seepage losses through the surrounding
levees. Therefore, the only losses from the impoundments (in the previous iterations) are
from open water evaporation. The proposed impoundment levees, however, shall be
considered pervious and, as a result, must account for the losses due to seepage flow
through the levees.

Quantifying the amount of seepage through a proposed earthen levee can be a difficult
task dependent on the hydraulic conductivity of the material used to construct the levee,
the length of the levee and the difference in hydraulic head across the seepage boundary.
One methodology for estimating seepage is illustrated in the water balance reports
prepared for each of the Stormwater Treatment Areas (STA). This methodology estimates
seepage as a function of the hydraulic head, the length of the seepage boundary or levee
and a coefficient of seepage. The coefficient of seepage is expressed in cfs per mile of
levee per foot of hydraulic head. Because of natural variability in the hydraulic conductivity
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of the levees, the seepage coefficient was adjusted to minimize the sum of the squared
daily water budget error. The coefficients of seepage found in the STA-5 Water Budget
Analysis (Tech Pub ERA#427, 2005) were utilized to determine anticipated seepage from
the proposed impoundment since STA-5 is located directly across the L-2/L-3 Canal from
Basin 26-319-01. Two different coefficients of seepage values were reported for STA-5
Cells 1 and 2, so their average value of 2.15 cfs of seepage loss per foot of head per linear
mile of levee was used for this iteration.

It is possible in WAM to set a leakage rate through the wetted perimeter of any specific
reach, based on a canal leakance coefficient. However, any volume of water that is
conveyed through that boundary leaves the model domain, which would cause a net loss
in the mass balance. Therefore, an accurate representation of seepage would be to create
an alternate outflow from the impoundment with a control structure that simulates the
effects of levee seepage flows. The structures available in WAM to represent the seepage
flow through the impoundment are the orifice, pipe and weir structures. The estimated
seepage flow was compared with respective equivalent orifice, pipe and weir structures.
Figure 4.7 illustrates a comparison over the range of proposed impoundment stages
between the estimated outflow due to seepage and the orifice, pipe and weir equivalent
structures. The weir structure was used to simulate seepage since it demonstrated the
most conservative approach. The equivalent weir length of 1.76 ft was estimated to be
able to accommodate for the seepage flow through the proposed impoundment levee.
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Figure 4.7: Stage-Discharge Comparison of Orifice and Seepage Estimate
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The set-up within WAM to implement the seepage scenario involves creating two separate
outfalls for the reservoir. The first outfall is a weir with a crest elevation set to maintain four
feet of depth within the impoundment. This outfall discharges to a reach connecting the
impoundment with the L-3 Canal. The second outfall is a weir sized for the simulation of
seepage flow that discharges to a (second) reach connecting the impoundment with the L-
3 Canal. Since the water that passes through the second outfall is representative of water
that has passed through the levee, it is assumed that the soluble and sedimentary P would
be bound up in the soil matrix of the levee as the water flows through. The attenuation
coefficients for the downstream reach of the second outfall or “seepage reach” are
modified to represent this process. Based on best professional judgement the “a”
coefficient of the attenuation equation (described in Deliverable 6.4) was increased to 0.5
for soluble P and 0.11 for sediment P. Figure 4.8 illustrates the reach schematic
associated with this simulation.

IMPOUNDMENT
REACHES

\Hg ®

S&MRECYCLING
REACH

Legend
4+—+ EXISTING REACHES
| e~ NEWREACHES
SUB-BASIN

Figure 4.8: Schematic of Seepage Iteration

Figures 4.9, 4.10 and 4.11 illustrate the impact of considering levee seepage to the
proposed project’'s effectiveness. Based on the assumptions described above, the
simulated cummulative TP load reduction for Water Year 2002 is 8% and for Water Year
2003 is 13%.
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Figure 4.9: Stages and Flows for the Proposed Impoundment
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Figure 4.10: Existing and Proposed Flows for Deer Fence and S&M Canals
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Figure 4.11: Cumulative TP Load for the Existing and Proposed Condition

4.2.3. Eastern Deer Fence and S&M Connection

The Districts recommendation (from the letter dated April 20" 2007) describes an
investigation into a connection of the “eastern most sections” of the Deer Fence and S&M
Canals. In order to facilitate an eastern-most connection, the existing gated culvert would
need to be removed while a new water control structure would need to be created
downstream of the interconnection. In order to represent this connection within WAM, the
structure representing the existing Deer Fence gated culvert structure was moved to the
eastern end of the Deer Fence Canal (approximately 2 miles downstream). The location,
geometry and assumed operations of all other structures described in the previous
impoundment iteration (Impoundment Levee Seepage) were maintained. The geometry of
the interconnection is assumed to be a short reach with a weir at the downstream
(northern) end. The weir crest elevation was assumed to be equal to the spill crest
elevation of the Deer Fence Canal structure, which is at 22.7 ft NGVD. The reach network
associated with this proposed configuration is illustated in Figure 4.12.
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Figure 4.12: Proposed Eastern Interconnection WAM Reach Network

Figures 4.13, 4.14 and 4.15 illustrate that this change had an impact on the performance
of the proposed impoundment and show the TP reduction effectiveness of the proposed
project. Based on the assumptions described above, the simulated cummulative TP load
reduction for 2002 is 11% and for 2003 is 14%. Although the contributing area is
significantly increased, the simulated TP reduction increases only slightly. The proposed
impoundment is not sufficiently large enough to contain peak runoff events from the S&M
Canal contributing area. Therefore minimal additional treatment can be expected when
the contributing area is increased by diverting Deer Fence Canal flows, while the
impoundment area remains the same. Another consideration for the interconnection
between the Deer Fence and S&M Canals would be to make the connection upstream of
the gated culvert on the Deer Fence Canal. This location would not require the cost
associated with the construction of an additional structure at the downstream end of the
Deer Fence Canal. Preliminary investigation, not documented within this report, indicates
that the impact on Project 1 TP removal efficiency is similar for either interconnection
location.
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Figure 4.13: Stages and Flows for the Proposed Impoundment
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Figure 4.14: Existing and Proposed Flows for Deer Fence and S&M Canals
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Figure 4.15: Cumulative TP Load for the Existing and Proposed Condition

4.2.4. Widened Canals

Based on the recommendations of District staff increasing the storage capacity of the Deer
Fence and S&M Canals is a primary objective. One technique for providing additional in-
canal storage is widening the canals. As described in Deliverable 6.4, WAM canal cross-
sections are defined for each reach and are based on canal depth and width only. This
methodology creates a simplified cross-section characterized as a stack of trapezoids
symmetrical about the channel centerline. In the existing condition Baseline Simulation,
the Deer Fence Canal and S&M Canal cross-sections for each reach are based on the
closest available field survey data. For the canal widening iteration it was assumed that
the width of each canal at each depth was doubled at every depth. The infrastructure for
this iteration was assumed to be the same as the eastern connection iteration of Section
4.2.3 above. Figures 4.17, 4.18 and 4.19 illustrate the change this modification had on
the performance of the reservoir and the TP reduction effectiveness on the proposed
project. Based on the assumption that the Deer Fence and S&M Canals are widened as
described above, the simulated cummulative TP load reduction for 2002 is 10% and for
2003 is 11%.
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Figure 4.16: Extent of Canal Widening for the Proposed Condition
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Figure 4.17: Stages and Flows for the Proposed Impoundment
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Figure 4.18: Existing and Proposed Flows for Deer Fence and S&M Canals

250,000

200,000 -

150,000 -

100,000

CUMMULATIVE LOAD [LBS]

50,000

0 ¥ T T T T T T
1/1/2002 4/11/2002 7/20/2002 10/28/2002 2/5/2003 5/16/2003 8/24/2003 12/2/2003

TIME

‘—Existing Condition ===Proposed Condition ‘

Figure 4.19: Cumulative TP Load for the Existing and Proposed Condition
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4.2.5. Elevated Canal Control Elevations

As described above, increasing the storage capacity of the Deer Fence and S&M Canals is
a primary objective of the District staff recommendation for Project 1. An alternative to
widening the canals is to increase the canal control elevation. The gated culvert structure
along the Deer Fence Canal has a gated culvert with a top of the gate spillcrest at
elevation 22.7 ft relative to the North America Vertical Datum of 1988 (NAVD88). If the
structure were modified such that the gates were still available to be open during high flow
events, but would maintain a higher upstream stage when closed, the storage capacity in
the canal could be increased. For this iteration the spillcrest elevation was raised one foot
to 23.7 feet NAVDS88. It should be noted that the use of the WAM model for the purposes
of this evaluation is not meant to provide a description of any impacts on flood protection
that this iteration may have. The infrastructure for this iteration was assumed to be the
same as the eastern connection iteration of Section 4.2.3 above. Figures 4.20, 4.21 and
4.22 illustrate the change this modification had on the performance of the reservoir and the
TP reduction effectiveness of the proposed project. Based on the assumption to increase
the canal control elevation as described above, the simulated cummulative TP load
reduction for 2002 is 12% and for 2003 is 14%.
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Figure 4.20: Stages and Flows for the Proposed Impoundment
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Figure 4.21: Existing and Proposed Flows for Deer Fence and S&M Canals
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Figure 4.22: Cumulative TP Load for the Existing and Proposed Condition

4-17
‘k A.D.A. ENGINEERING, ING.




4.3 Project 1 Short-Term Simulation Summary

Table 4.1 below summarizes the 2002 and 2003 reduction in TP load for the Deer Fence
and S&M Canal discharges for each of the various iterations of proposed Project 1 as
described by District staff. Based on these results, the optimized configuration of Project 1
is constructing the reservoir and including the eastern connection of the Deer Fence and
S&M Canals. The only scenario that provides greater average annual TP load reduction is
to increase the control elevation of the gated culvert structure on the Deer Fence Canal.
This modification could potentially negatively impact flood protection for all upstream land-
owners and does not provide a notable improvement in TP reduction.

Table 4.1: Summary of Short-Term Simulation TP Reduction for each Scenario

ANNUAL TP REDUCTION [%] ~ AVERAGE
PROJECT 1 CONFIGURATION REDUCTION

2002 2003 AVERAGE  [LB]

Basin 26-319-01 Impoundment

Without Seepage 7.0% | 12.0% 9.5% 9,671
With Seepage 8.0% 13.0% 10.5% 10,689
Connection of Deer Fence and S&M Canals
Eastern Connection 11.0% | 14.0% 12.5% 12,725
Increasing the Capacity of the Deer Fence and S&M
Canals
Existing Canal Widths Doubled 10.0% | 11.0% 10.5% 10,689
Existing Canal Control Elevations Raised 1 foot 12.0% | 14.0% 13.0% 13,234

These reductions describe the impacts to the Deer Fence and S&M Canal discharges
assuming that the proposed impoundment is empty at the beginning of the simulation and
that the impoundment has attenuation effects consistent with the parameters used by
WAM to define a slough. Since the reduction applies to only the discharges for a portion of
the C-139 Basin, it is useful to compare the 12,725 pound average annual TP reduction for
the selected scenario with the annual average TP load from the C-139 Basin described in
Table 2.1. Extrapolating the comparison of the short-term reduction with the long-term
average would show an 8% reduction in the simulated average annual TP load for the
entire basin. The Baseline Period evaluation that follows illustrates the simulated long-
term impacts of the proposed project.

4.4  Project 1 Baseline Period Evaluation

As described above, Project 1 consists of a 586 acre impoundment with a 5.1 mile
perimeter levee constructed in Basin 26-319-01. The scenario that is selected as the
optimized configuration includes the eastern connection of the Deer Fence and S&M
Canals. A Baseline Period simulation was performed for this configuration to provide an
appropriate assessment of the performance of Project 1 over a wide range of hydrologic
conditions. Figure 4.23 illustrates the effects of the optimized Project 1 scenario on basin-
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wide TP loads over the duration of the Baseline Period. For the short-term simulation, the
average annual reduction is 12.5 percent of the Deer Fence and S&M Canal discharges
which account for roughly 1/3 of the contributing area of the C-139 Basin. The simulated
basin-wide average annual reduction in TP load for the proposed project is 5%. Figure
4.24 illustrates the cumulative effect on TP loads over the Baseline Period. Table 4.2
describes the performance of Project 1 with respect to the existing condition and the
targeted TP load.
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Figure 4.23: Annual TP Load for Project 1 and Existing Condition
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Figure 4.24: Cumulative Effects on TP Load for the Baseline Period

Table 4.2: Comparison of Project 1, Existing and Targeted Annual TP

MIN MAX AVG %
CONDITION ANNUAL  ANNUAL  ANNUAL S5 mi
TP[LB]  TP[LB] TPI[LB] ILB]
PROJECT 1 29,724 | 529,256 | 186,259 6,705,316
EXISTING CONDITION 30,581 | 538,881 | 194,646 7,007,240
TARGETED LOAD 6,113 258,419 | 69,852 2,514,680

The improvement in water quality described for Project 1 implementation also assumes
that TP attenuation would occur within the impoundment consistent with the type of
attenuation seen within a slough. This assumption is based on the best professional
judgment of the ADA Team. Additionally, this project assumes a seepage rate that varies
solely on the depth of water in the impoundment. If seepage is enhanced by local or
regional drawdown of the surficial aquifer due to water supply pumping, than the seepage
assumptions could be inaccurate. The proposed improvement project provides only a 4%
reduction in simulated annual average TP loads. This reduction is less than the reduction
illustrated by the two-year simulation, however the Baseline Period includes significantly
larger rainfall events that exceed the treatment capacity of the proposed improvement.
The impoundment is small in comparison with the proposed contributing area therefore
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large rainfall events produce peak runoff volumes that exceed the capacity of the
impoundment. As illustrated in Figure 4.23 above the project implementation would not
provide the significant improvements required to reach the rainfall-adjusted target TP load
as described within the SFER. In order to meet the target TP load requirements, Project 1
would need to be coupled with other local and regional improvement projects.
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5.0 PROJECT 2

5.1 Project 2 Objectives and Components

As described in the April 20" letter, the second proposed project is using Basin 26-310-04
or the Dinner Island Ranch Wildlife Management Area (DIRWMA) to reduce TP loads from
the C-139 Basin. The letter divides Project 2 into three separate projects for evaluation:

Project 2. Assuming agricultural operations are halted and surface water management
features are reverted to their native state,

Project 2a: Impounding water from 26-310-04 and water pumped from adjacent farms to
the east,

Project 2b:  Impounding water from 26-310-04 and gravity-fed from the adjacent farms to
the north.

For the purposes of this document each of the three above scenarios will be treated as
separate projects with separate optimization schemes.

5.2 Project 2 Optimization

The agricultural operations represented in the Baseline Simulation within the DIRWMA
include improved pasture, citrus sugarcane and vegetable. The DIRWMA is owned by the
state and managed by the Florida Fish and Wildlife Commission (FFWCC). Since the
development of the existing condition for the Baseline Simulation, the sugarcane field has
been taken out of production and construction plans and specifications have been
prepared to restore the field to natural conditions. An Individual Environmental Resources
Permit (ERP) was submitted in May 2007 outlining the restoration of the sugarcane field
and a portion of the existing pasture. In consideration of the restoration efforts of the
FFWCC, the District recommendation for Project 2 includes a discussion of three primary
objectives for evaluation:

e assuming all agricultural operations are halted,
e surface water management features are reverted to a native state and
e modeling the impounding capacity of 26-310-04 without external contributions.

Similarly to the optimization process of Project 1, the three primary objectives outlined for
Project 2 are subject to short-term iterations prior to the final 36 year period of record
evaluation.

5.2.1. Restoration of Landscape to Native Condition

The first iteration of Project 2 assumes that the DIRWMA is converted from the existing
land-uses of pasture, sugarcane, vegetable and citrus to a native use, namely the “Scrub
and Brushland” classification within WAM. As described in Deliverable 6.4, within WAM all
of the farm-scale surface water management infrastructure is incorporated within the land-
use parameterization scheme. Therefore converting the land-uses from agricultural to
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native within WAM does include aspects of the second objective outlined above as well.
Figure 5.1 below illustrates the WAM reach network and land use modification utilized for
this iteration.
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Figure 5.1: DIRWMA Agricultural Lands converted to Scrub and Brushland

The results of this land-use modification are significant with respect to runoff volumes and
TP loads. Figures 5.2 and 5.3 illustrate the runoff existing and proposed condition
hydrograph and cummulative TP load simulated at the Duck Curve Bridge on the Deer
Fence Canal. The average annual TP load reduction from the existing condition is a
significant 43% due to not only reduced nutrient loading by the lack of agricultural use, but
also to a reduction in runoff due to the removal of farm-level drainage networks.
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Figure 5.2: Reduction in Runoff at Duck Curve
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Figure 5.3: Reduction in TP Load at Duck Curve
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5.2.2. Removal of Canal Network

The second iteration of Project 2 also assumes that all agricultural operations at DIRWMA
are halted, but also assumes that the majority of the reach network has been removed.
Figure 5.4 illustrates the modified WAM schematic.
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Figure 5.4: DIRWMA Agricultural Lands converted to Scrub and Brushland

The results of this hydrography modification is not nearly as significant with respect to
reduction in runoff volumes and TP loads. When the WAM reaches are removed, runoff is
forced travel to the outlet via overland flow instead of channel flow, thereby reducing the
time of concentration for the catchment. However since the agricultural land-uses were
changed to scrub and brushland, the volume of runoff generated is drastically reduced
already. Figures 5.5 and 5.6 illustrate the impact of this modification as simulated at the
Duck Curve Bridge. The annual average TP load reduction compared with the existing
condition for this iteration is 43%. The similarity with the previous scenatrio illustrates that
the bulk of agricultural surface water management system within WAM is represented as
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part of the land-use parameterization. This is because agricultural land-uses are notable
for significant ditching that would be difficult to represent in detail with the reach network.
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Figure 5.5: Reduction in Runoff at Duck Curve
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Figure 5.6: Reduction in TP Load at Duck Curve
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5.2.3. Proposed Structural Improvements

The May 2007 ERP submitted by FFWCC for restoration of the sugarcane field and a
portion of the improved pasture lands describe various changes to the existing surface water
management system. Included in these changes are the revised operational criteria of the
S-41 and S-40 structures. These structures are assumed to assist in restoring natural
hydroperiods to impacted freshwater marshes. The S-41 structure is located at the
southwestern corner of the DIRWMA boundary, while the S-40 structure is located on the
White Farm Canal. The S-41 structure is assumed to open when the upstream stage
exceeds 26.0 ft NAVD88 and close when the stage recedes below 24.0 feet NAVD. The S-
40 structure is assumed to open when the stage in the canal exceeds 25.0 ft NAVD88 and
close when the stage recedes below 23.0 feet NAVD.

For the purposes of this iteration, the S-40 and S-41 gates were simulated at the bottom of
reaches 115 and 128. This is the physical location of the S-41 structure, but not of the S-40
structure. The location of the S-40 described in the DIRWMA ERP (26-00434-S), would be
at the upstream end of reach 115, which would have no effect on the previous iteration
which assumes that all reaches upstream of 115 have been plugged or filled as part of the
restoration efforts. Figure 5.7 illustrates the proposed WAM reach network for this iteration.
Figures 5.8 and 5.9 illustrate the impact of the proposed structures on the water quantity
and quality. Similar to the two previous iterations, the average annual TP load reduction for
this iteration at Duck Curve Bridge is 43%.
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Figure 5.7: Proposed Structural Installations
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Figure 5.8: Reduction in Runoff at Duck Curve
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Figure 5.9: Reduction in TP Load at Duck Curve
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5.2.4. Retaining All Basin 26-310-04 Runoff

One of the modifications recommended for evaluation within the April 20" letter is “retaining
basin 26-310-04's runoff within its existing boundary”. There are two structural methods for
containing all of the runoff from the basin: constructing a large enough impoundment to hold
all of the runoff and constructing a structural impediment at the Basin outlet. In discussions
with District staff, constructing an impoundment within DIRWMA should be avoided if
possible. An impediment to the basin outlet would potentially consist of a series of gates
and levees.

As described within Deliverable 6.4, WAM utilizes separate sub-models to represent the
hydrology and the hydraulics of the basin. Because of this, there is no connection that
allows high stages within a stream reach to spill over the bank and route water back onto the
grid-cells that define the basin hydrology. If a structure is installed that prevents flow from
continuing to the next reach downstream, the stage in the impeded reach increases until the
entire volume of runoff from upstream is contained within the reach network. Within WAM,
the methodology commonly used in circumstances where stages in the reach overtop the
banks is to include a wide over-bank area within the cross-section of the stream that is
sufficiently large to hold the expected volume. If a series of structures was incorporated
within the WAM reach network in the DIRWMA that retained all runoff, the upstream reaches
would either stage up to unreasonable levels, or the cross-sections could be widened to
handle bank overtopping. These wide reaches would effectively act as impoundments and
would be simulated in the same fashion. Therefore, if the intent is to construct an
impediment to any outflow from the DIRWMA without the construction of an impoundment, it
could not be represented in WAM.

Based on the results of the calibrated baseline, a series of levees and structures that would
retain the volume of runoff associated with peak canal stages of 28.9 ft NAVD88 would
prevent runoff from leaving the DIRWMA during the 1965 to 2000 baseline period.
Assuming all runoff was retained within Basin 26-310-04 the reduction in TP simulated at
Duck Curve would be 74%, preventing 44,323 pounds of TP in 2002 and 24,558 pounds of
TP in 2003 from discharging from DIRWMA.

5.3 Project 2 Short-Term Simulation Summary

Table 5.1 below describes the 2002 and 2003 reduction in TP load simulated at Duck
Curve for the various scenarios of Project 2. The primary reduction of simulated TP load is
due to the restoration of the landscape of Basin 26-310-04 from pasture, sugarcane,
vegetable and citrus to natural scrub and brushland. The remaining simulated scenario
modifications did not yield significant changes during the short-term evaluation period.
The most significant reduction in TP load could be achieved if a surface water
management system could be constructed that retained all runoff from the DIRWMA.
However, it is assumed that this type of surface water management system could not be
constructed without regional above ground impoundments, which are not the preference of
the District within DIRWMA at this time.
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Table 5.1: Summary of Short-Term Simulation TP Reduction for each Scenario

PROJECT 2 CONFIGURATION AN U RIEDICTICIN I RAI\E\I/DEURCQ'CI;OEN
2002 2003 AVERAGE [LB]
Native Configuration 40% 46% 43% 19,872
Removal of Canal Network 40% 46% 43% 19,872
Proposed Structural Improvements 40% 47% 44% 20,335
Retaining All Basin 26-310-04 Runoff 76% 71% 73% 34,440

A comparison of the 19,872 pound average annual TP reduction for the selected scenario
with the annual average TP load from the C-139 Basin described in Table 2.1 illustrates
that the removal of that quantity would account for a 12% reduction in the simulated
average annual TP load for the entire basin. These reductions assume that the restored
landscape has similar drainage and water quality parameters consistent with the
parameters used by WAM to define a scrub and brushland. This does not take into
account the heightened quantities of TP within the soil column expected in abandoned
agricultural land. There has been some modeling done in the past for the Lake
Okeechobee watershed with the PHANTM Il model to determine the impacts of conversion
from pasture land to native habitat. Results of that modeling and the expert opinion of Dr.
Del Botcher are that the TP levels in the runoff may take between 15 and 30 years to
return to near-native concentrations after the pasture land is converted.

5.4 Project 2 Baseline Period Evaluation

As described above Project 2 consists primarily of restoring the landscape within Basin 26-
310-04 to native conditions. The various scenarios evaluated above include the additional
features of restoration: filling existing surface water management features and installing
water control structures. A Baseline Period simulation was performed for this final
configuration that includes filled canals and structural improvements to provide an
appropriate assessment of the performance of Project 2 over a wide range of hydrologic
conditions. Figure 5.10 illustrates the effects of the optimized Project 2 scenario on basin-
wide TP loads over the duration of the baseline period. Figure 5.11 illustrates the
cumulative effect on TP loads over the baseline period.

As is illustrated in Figure 5.10, the Project 2 condition reduces annual TP loads for every
year. Reductions are more significant in years with large annual loads, this pattern is likely
due to the reduction of runoff generated by the native land-uses which is more pronounced
in wetter years. Table 5.2 describes the performance of Project 2 with respect to the
existing condition and the targeted TP load.
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Figure 5.10: Annual TP Load for Project 2 and Existing Condition
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Figure 5.11: Cumulative Effects on TP Load for the Baseline Period
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Table 5.2: Comparison of Project 2, Existing and Targeted Annual TP

MIN MAX AVG BZ(S)I-EFSII_\IE
CONDITION ANNUAL  ANNUAL ANNUAL PERIOD TP
TP [LB] TP [LB]
PROJECT 2 23,981 469,285 169,929 6,117,445
EXISTING CONDITION 30,581 538,881 194,646 7,007,240
TARGETED LOAD 6,113 258,419 69,852 2,514,680

Although the proposed improvement project does provide moderate reductions with
respect to TP loads, the project implementation would not provide the significant
improvements required to reach the rainfall-adjusted target TP load as described within the
SFER. In order to meet the target TP load requirements, Project 2 would need to be
coupled with other local and regional improvement projects.

5-11
Jlk A.D.A. ENGINEERING, ING.




6.0 PROJECT 2A

6.1 Project 2a Objectives and Components

As described in the April 20™ letter, the second proposed project is divided into three
separate projects for evaluation. The second scenario is described within this report as
Project 2a, and involves impounding water from 26-310-04 and water pumped from
adjacent farms to the east. This diversion would not be performed throughout the season,
only during peak events. The objective of redirecting these flows is to provide a longer
flow-path for agricultural runoff, thereby providing greater treatment prior to discharge from
the C-139 Basin. The extent of the adjacent farms to the east from which runoff is to be
diverted is illustrated in Figure 6.1.

Legend

=a=p= \WAM REACHES
SUB-BASINS
CONTRIBUTING AREA FOR DIVERSION

Figure 6.1: Contributing area to be diverted during peak events

6.2 Project 2a Optimization

In order to implement the scenario described above, a series of canals, gates and a pump
station will be required. This is because the natural topography of the region does not
allow for flow to be diverted west and north via gravity. Figure 6.2 illustrates the proposed
modification.
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Figure 6.2: Project 2a Proposed Modification

Based on the District’'s recommendations, as described in Section 1.4 above, the preferred
utilization of the DIRWMA is for slough-like overland sheet flow treatment of additional
runoff not using any above ground impoundments. Reaches 204, 203 and 202 are
diversion reaches with assumed cross-sectional areas equal to the existing connecting
canal with Deer Fence, reach 102. The proposed gates divert existing flows from reach
100 to 99 and reach 130 to 102 to reaches 204 and 203 when a major runoff event occurs.
For the purposes of the 2002-2003 two year iteration, it is assumed that when the stages
in the upper reaches of the diverted contributing area (reach 107) exceed 21.5 feet NAVD,
then the gates are closed and the pump is turned on, diverting runoff to the west and
through the DIRWMA. Within the model the proposed pump has a capacity of 45 cfs
based on a statistical review of simulated flows from the diverted contributing area. A flow-
duration-curve analysis of the existing condition Baseline Period simulated flows for the
contributing area exceeded 45 cfs only 5% of the time. The east west canal at the
northern limit of the DIRWMA represented by reaches 199, 200 and 201 is intended to act
as a distribution point allowing pumped runoff from the farms to the east to sheetflow
through the restored DIRWMA prior to entering the Deer Fence Canal.
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Although hydraulic infrastructure constructed as shown above could provide the effect
outlined in District recommendations, using a canal as a headwater for overland flow is a
mechanism that can not be represented within WAM. As described in Deliverable 6.4,
WAM divides every watershed representation into two main components hydrology and
hydraulics. Overland sheet flow is represented as part of the hydrology when runoff from
individual grid cells are routed to the nearest hydraulic reach. Once runoff is routed to the
reach, WAM represents further transport processes using the hydraulics submodel. If
runoff is pumped into a reach with no outlet within WAM, any future runoff will stay within
the reach and the stages will rise to compensate for the increase in volume. Regardless of
the magnitude of the stage increase, runoff cannot leave the reach and be routed to any
other reaches via overland flow. This is a limitation that exists not only in WAM but in most
available watershed modeling packages.

In order to represent the effects of the proposal to allow overland flow from the distribution
canal down through the DIRWMA, reaches were created that have high inverts, wide,
shallow cross-sections and slough-like water quality attenuation parameters. The final
WAM configuration of this project is illustrated in Figure 6.3 below.

PROPOSED

PUMP

8 PROPOSED
GATES

=== EXISTING REACHES .
e [ EVW REACHES
SUB-BASING

Figure 6.3: Project 2a WAM Representation
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The discharge from the proposed pump is stored in reaches 199, 200 and 201 which have
high inverts of 23 NAVD88 and act as a distribution point for the intersecting reaches of
196, 197 and 198. Reaches 196, 197 and 198 represent overland flow pathways for the
pumped discharges to use to filter south through the DIRWMA. There is a weir at the top
of each reach that has a crest elevation determined to equalize the flow into all three
reaches. The crest elevations for the weirs at reaches 196, 197 and 198 are 29.5, 28.7
and 30.3, respectively. This is because there is a head loss across the length of reaches
199, 200 and 201, and in order to equalize the outflow, the weir crests need to be at
different elevations. The inverts of the overland flow reaches are set equal with the
average topographic surface at that location. The overland flow reaches are divided into
segments approximately 1 mile in length so that the inverts of the overland flow path can
follow the natural topography.

6.2.1. Short-term simulation results

The first determination in evaluating Project 2a is examining the effectiveness of diverting
major runoff events, as described in Figure 6.2 above. Figures 6.4 and 6.5 below
illustrate a comparison of the flow south under normal conditions and the diverted peak
flow during elevated stages.
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Figure 6.4: Western Flow Diversion at Reach 100
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Figure 6.5: Western Flow Diversion at Reach 130

Another important evaluation to determine the effectiveness of the WAM representation of
Project 2a is to assess the overland flow reaches in simulating sheet flow across the
DIRWMA. Figure 6.6 illustrates the flow into the headwaters of each reach from the
distribution canal, while Figures 6.7, 6.8 and 6.9 illustrate the depth of flow in each
overland flow reach as compared with the width of the channel at that depth.
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Figure 6.6: Distribution of Pumped Runoff to Overland Reaches
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Figure 6.7: Water Depth and Channel Width for Reach 196
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Figure 6.8: Water Depth and Channel Width for Reach 197

6-6
Jlk A.D.A. ENGINEERING, ING.




CANAL WIDTH [FT]
0 100 200 300 400 500 600 700 800 900 1000

1.6
1.4+ /
12

0.8 1

WATER DEPTH [FT]

0.6

0.4

0.2

0 T
1/1/2002 4/11/2002 7/20/2002

2/5/2003 5/16/2003 8/24/2003 12/2/2003

DATE

10/28/2002

‘—O—WATER DEPTH IN REACH 198 —&— CANAL WIDTH AT DEPTH ‘

Figure 6.9: Water Depth and Channel Width for Reach 198

Figures 6.7, 6.8 and 6.9 illustrate that during high flow events, during 2002 and 2003,
there was insufficient runoff to cover the entire width of the DIRWMA with overland sheet
flow. This is consistent with accepted knowledge that overland sheet flow generally occurs
for distances of 300 feet at a maximum (SCS TR-55, 1986), after which natural deviations
in the land surface or vegetation cause the flow regime to convert to channelized flow in
small rivulet like streams.

Since Project 2a is a variation of Project 2, the simulated reduction in TP loading is
evaluated not only with respect to the existing condition, but also with respect to the
Project 2 results. Figure 6.10 illustrates the simulated cumulative TP load in pounds for
the 2002 and 2003 simulation period. The scenario evaluation for Project 2 was illustrated
along the Deer Fence Canal at Duck Curve, because this was the closest downstream
reach that captured the effects of all the changes associated with Project 2. For Project 2a
the evaluation is performed at a location slightly further downstream at Reach 37, since the
scenario includes changes in the tributaries of Deer Fence Canal downstream of Duck
Curve. The average annual reduction for Project 2a from the base is 60%. However, the
incremental improvement over Project 2 is 12%.
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Figure 6.10: Western Flow Diversion at Reach 130

6.3 Project 2a Short-Term Simulation Summary

Table 6.1 below compares the 2002 and 2003 reduction in TP load simulated for Project
2a at Duck Curve with Project 2. The District recommendations for Project 2a describe
“water pumped from the adjacent farms to the east (of Basin 26-310-04)". There were no
other scenarios described in the recommendation. As part of the efforts of the ADA Team,
there were several scenarios developed for Project 2a. These alternate scenarios are not
presented in this document since they were not alternatives of Project 2a but were less
optimal configurations of the proposed project.

Table 6.1: Comparison of Short-Term Simulation Project 2a with Project 2

AVERAGE
0,
PROJECT SCENARIO AN TP REDICTIEIN 12 REDUCTION
2002 2003 AVERAGE [LB]
Project 2 40% 47% 44% 20,335
Project 2a 46% 35% 41% 27,262

The reductions shown in Project 2a incorporate all of the modifications inherent to Project
2. Therefore Project 2a also assumes that the restored landscape has drainage and water
quality parameters consistent with the parameters used by WAM to define a scrub and
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brushland. This does not take into account the heightened quantities of TP within the soil
column expected in abandoned agricultural land. A comparison of the 27,262 pound
average annual TP reduction for the selected scenario with the annual average TP load
from the C-139 Basin described in Table 2.1 illustrates that the removal of that quantity
would account for a 41% reduction in the simulated average annual TP load for the entire
basin.

6.4 Project 2a Baseline Period Evaluation

As described above Project 2a consists of a modification of existing surface water
management infrastructure that diverts water west from farms adjacent to Basin 26-310-04
to the east during high runoff events. Project 2a incorporates all of the changes proposed
in Project 2. A Baseline Period simulation was performed for this configuration to provide
an appropriate assessment of the performance of Project 2a over a wide range of
hydrologic conditions. Figure 6.11 illustrates the effects of the optimized Project 2a
scenario on basin-wide TP loads over the duration of the baseline period. Figure 6.12
illustrates the cumulative effect on TP loads over the baseline period. Figure 6.11
illustrates that results of the Project 2a simulation reflect the improvements shown in
Project 2. Figures 6.11 and 6.12 demonstrate that Project 2a provides an incremental
benefit to the impact of Project 2. Table 6.2 describes the performance of Project 2a with
respect to Project 2, the existing condition and the targeted TP load.
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Figure 6.11: Annual TP Load for Project 2a and Existing Condition
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Figure 6.12: Cumulative Effects on TP Load for the Baseline Period

Table 6.2: Comparison of Project 2a, Project 2, Existing and Targeted Annual TP

MIN MAX AVG TOTAL
CONDITION ANNUAL ANNUAL  ANNUAL BASELINE
TP [LB] TP [LB] TP [LB] PERIOD TP [LB]
PROJECT 2a 22,805 457,930 165,044 5,941,595
PROJECT 2 23,981 469,285 169,929 6,117,445
EXISTING CONDITION 30,581 538,881 194,646 7,007,240
TARGETED LOAD 6,113 258,419 69,852 2,514,680

Although the proposed improvement project does provide increased TP load reductions
with respect to Project 2, the combined project implementation of Projects 2 and 2a would
not provide the significant improvements required to reach the rainfall-adjusted target TP
load as described within the SFER. In order to meet the target TP load requirements,
Projects 2 and 2a would need to be coupled with other local and regional improvement
projects.
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/.0 PROJECT 2B

7.1 Project 2b Objectives and Components

As described in the April 20™ letter, the second proposed project is divided into three
separate projects for evaluation. The third scenario is described within this report as
Project 2b, and involves impounding water from 26-310-04 and gravity-fed from the
adjacent farms to the north. The objective of redirecting flows from adjacent farms to the
north, as described in the District's recommendation, is to restore the historic drainage
patterns for the sub-region by “interconnecting” the areas.

Based on the topography and field reconnaissance described in C-139 Phase | Report, the
historic drainage patterns of the sub-region include a slough of connected freshwater
marsh habitats. Prior to the construction of the ALICO South Boundary Canal and the
Deer Fence Canal, the western sub-basins of the C-139 Basin drained south as part of a
larger marsh system. Figure 7.1 illustrates the topography of the region and demonstrates
the natural drainage pathways of the western sub-region.
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Figure 7.1: Topography of the Western C-139 Basin
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The objective of Project 2b is to achieve additional water quality treatment by restoring the
historic pathways, and providing an alternate, slower and less-channelized pathway for the
runoff from western Basin 26-323-04. In consideration of the restoration efforts of the
FFWCC, the District's recommendation for Project 2b is to assume that all agricultural
operations within the DIRWMA are halted, the surface water management features are
reverted to a native state and the basin’s natural impoundment capacity is optimized.

7.2 Project 2b Optimization

The scenario for treatment described by the District recommendations involves closing off
the reaches connecting the western portion of Basin 26-323-04 with the eastern
stormwater management system, allowing the stages to increase until the excess runoff
would travel south into DIRWMA via overland sheet flow. Figure 7.2 illustrates the
conceptual scenario.

=a=p= WAM REACHES
SUB-BASINS

Figure 7.2: Conceptual Project 2b Implementation

As described as part of Project 2a optimization, it is not possible within the framework of
WAM for water to be routed out of a canal reach and onto the land surface. One potential
modification would be to remove the reaches and the sub-basin boundaries within the
western portion of Basin 26-323-04. WAM would then represent overland flow processes
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from the northern portion of the sub-region through the DIRWMA. However, this would be
temporally permanent and could not be changed with the season. The expectation
described by the District’'s recommendation is that water could be diverted seasonally, and
not on a permanent basis.

The most effective way to represent this scenario is to add wide, shallow reaches
connecting the northern portions of the sub-region with the existing reaches in the
DIRWMA similar to the Project 2a methodology. Figure 7.3 illustrates the modified
implementation plan for Project 2b. Similarly to the Project 2a configuration each overland
segment is approximately 1 mile in length and the invert elevation is equal to the average
topographic surface elevation. In order to represent even distribution of flow through the
overland flow reaches, weirs were included at the top of the 196, 197 and 198 reaches
with a crest elevation of 28.7 feet NAVD.

OVERLAND FLOW
REACHES

OVERLAND FLOW
REACHES

=== EXISTING REACHES Sg
=== NEVW REACHES
SUB-BASINS

Figure 7.3: Project 2b Implementation Schematic
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The fundamental mechanics of Project 2b include gates that can be closed to divert water
from channelized flow east to overland flow south. The only variable for the simulation is
the timing of closing the gates and duration the gates stay closed. The two scenarios
evaluated below are: event-based diversion and seasonal diversion. For event-based
diversion the gates are closed during large runoff events, which are defined as periods
when the simulated stages in Reach 34 exceed 21.6 feet NAVD. For seasonal diversion
the gates are closed on June 1% of each year and remain closed until the start of the next
calendar year on January 1%

7.2.1. Event-based diversion scenario results

In order to verify that the runoff is being diverted during high runoff events, Figures 7.4 and
7.5 illustrate the flow east from basins L2-01-11 and L2-01-12 being diverted south through
the DIRWMA.

1000 35

900 b

800 | ‘Ft‘ﬁ

700

A 1 a *
3
600 A N 3

+ 30

T+ 25

>
>
>
-
>
>
»

FLOW [CFS]
a:vrr
= N
[6;] o
STAGE [FT NAVD]

500 4

400 +

L 2
300 1 10
200 !
¢ ’ 5
7 !
4
0 0
1/1/2002 4/11/2002 7/20/2002 10/28/2002 2/5/2003 5/16/2003 8/24/2003 12/2/2003

TIME

—&— Basin L2-01-11 East (Reach 59-58) —#— Basin L2-01-11 South (Sum of 59-213, 60-211, 61-209) —A&— Basin L2-01-11 Stage (Reach 59) ‘

Figure 7.4: Diverted Flow and Canal Stages for Basin L2-01-11
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Figure 7.5: Diverted Flow and Canal Stages for Basin L2-01-12

Figures 7.6, 7.7 and 7.8 illustrate the flow rate and depth of flow in the overland flow
reaches 196, 197 and 198. The figures also illustrate the canal width which is notably wider
than the proposed width for Project 2a. Since the runoff diverted in Project 2b is significantly
greater than the runoff diverted in Project 2a, the overland reaches were made wider to
insure stages were not unreasonably high.
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Figure 7.6: Overland Flow Reach Stage and Width in Reach 196
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Figure 7.7: Overland Flow Reach Stage and Width in Reach 197
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Figure 7.8: Overland Flow Reach Stage and Width in Reach 198

For Project 2 the Deer Fence Canal at the Duck Curve Bridge was the location where the
impacts were measured because it was the downstream most location that included all
changing reaches as tributaries. For the purposes of Project 2b’s effectiveness, the only
location where both Basins 26-323-04 and 26-310-04 are tributary is the C-139 Basin
outflow which incorporates a substantial amount of unmodified contributing area that would
dilute the affects of the proposed project. Therefore, the flows and TP loads of the three
pertinent downstream reaches (39, 52 and 58) are added together in the output
comparisons. The impact of this flow diversion on total flow and cumulative TP load, in
comparison with the base condition and as compared to Project 2 (native DIRWMA), is
illustrated on Figures 7.9 and 7.10. The annual TP reduction for Project 2b as compared
with Project 2 is 27% for 2002 and 16% for 2003.
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Figure 7.9: Reduction in Runoff for Western 26-323-04 and at Duck Curve
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Figure 7.10: Reduction in TP for Western 26-323-04 and at Duck Curve
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7.2.2. Seasonal diversion scenario results

In order to verify that the runoff is being diverted during the wet season, Figures 7.11 and
7.12 illustrate the flow east from basins L2-01-11 and L2-01-12 being diverted south through
the DIRWMA.

1000 35

900

800 f S ————
A 4
700 T 25
A r 3 f
A
600 :

g

. | 420 2

S s

S 500 L

w

S] o

o 115 &

400 5
300
200
100

0
1/1/2002 4/11/2002 7/20/2002 10/28/2002 2/5/2003 5/16/2003 8/24/2003 12/2/2003

TIME

—e— Basin L2-01-11 East (Reach 59-58) —#— Basin L2-01-11 South (Sum of 59-213, 60-211, 61-209) —— Basin L2-01-11 Stage (Reach 59) ‘

Figure 7.11: Diverted Flow and Canal Stages for Basin L2-01-11
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Figure 7.12: Diverted Flow and Canal Stages for Basin L2-01-12

Figures 7.13, 7.14 and 7.15 illustrate the flow rate and depth of flow in the overland flow
reaches 196, 197 and 198.
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Figure 7.13: Overland Flow Reach Stage and Width in Reach 196
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Figure 7.14: Overland Flow Reach Stage and Width in Reach 197

7-11
Jlk A.D.A. ENGINEERING, ING.




CANAL WIDTH [FT]

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
30 | | | | | | | | |

29.5

29

285

nN
0

27.5 4

26.5
26 /-’ % | a H

25.5 4

WATER DEPTH [FT]
N
~
‘

25 T T T T T T T
1/1/2002 4/11/2002 7/20/2002 10/28/2002 2/5/2003 5/16/2003 8/24/2003 12/2/2003

DATE

‘—O—WATER DEPTH IN REACH 198 —#— CANAL WIDTH AT DEPTH ‘

Figure 7.15: Overland Flow Reach Stage and Width in Reach 198

The impact of seasonal diversion on total flow and cumulative TP load, in comparison with
the base condition and as compared to Project 2 (native DIRWMA), is illustrated on Figures
7.16 and 7.17. The annual TP reduction for Project 2b as compared with Project 2 is 43%
for 2002 and 25% for 2003.
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Figure 7.16: Reduction in Runoff for Western 26-323-04 and at Duck Curve
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Figure 7.17: Reduction in TP for Western 26-323-04 and at Duck Curve
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7.3 Project 2b Short-Term Simulation Summary

Table 7.1 below compares the 2002 and 2003 reduction in TP load at Duck Curve
simulated for Project 2 and Project 2b for both event-based and seasonal diversion. The
District recommendations for Project 2b describe “water gravity fed from the adjacent
farms to the north (of Basin 26-310-04)". There were no other scenarios described in the
recommendation. As part of the efforts of the ADA Team, there were several scenarios
developed for Project 2b, however the two variants of operational strategy are the only
alternatives presented.

Table 7.1: Comparison of Short-Term Simulation Project 2b with Project 2

PROJECT SCENARIO ANNUAL TP REDUCTION [%] RAE\E)IEJFE:'?'(I;OEN
2002 2003 = AVERAGE [LB]
Project 2 40% 47% 44% 20,335
Project 2b Event Based Controls 49% 42% 46% 41,002
Project 2b Seasonal Controls 60% 49% 55% 49,447

The reductions shown in each scenario of Project 2b incorporate all of the modifications
inherent to Project 2. Therefore each scenario of Project 2b assumes that the restored
landscape has drainage and water quality parameters consistent with the parameters used
by WAM to define a scrub and brushland. This does not take into account the heightened
guantities of TP within the soil column expected in abandoned agricultural land.

Based on the results presented above the seasonal control scenario provides a
significantly improved reduction in average annual TP load at 41,002 pounds as compared
with the event based methodology. A comparison of the reduction for the seasonal
scenario with the annual average TP load from the C-139 Basin described in Table 2.1
illustrates that the removal of that quantity would account for a 55% reduction in the
simulated average annual TP load for the entire basin. This is an incremental
improvement of 11% over the 44% provided by Project 2.

7.4 Project 2b Baseline Period Evaluation

As described above, Project 2b consists of a modification of existing surface water
management infrastructure that diverts water west from farms adjacent to Basin 26-310-04
to the north during the wet season. Project 2b incorporates all of the changes proposed in
Project 2. A Baseline Period simulation was performed for this configuration to provide an
appropriate assessment of the performance of Project 2b over a wide range of hydrologic
conditions. Figure 7.18 illustrates the effects of the optimized Project 2b scenario on
basin-wide TP loads over the duration of the baseline period. Figure 7.19 illustrates the
cumulative effect on TP loads over the baseline period. Figures 7.18 and 7.19
demonstrate that Project 2b provides an incremental benefit to the impact of Project 2.
Table 7.2 describes the performance of Project 2b with respect to Project 2, the existing
condition and the targeted TP load.
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Figure 7.18: Annual TP Load for Project 2b and Existing Condition
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Figure 7.19: Cumulative Effects on TP Load for the Baseline Period
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Table 7.2: Comparison of Project 2b, Project 2, Existing and Targeted Annual TP

VIIN MAX AVG TOTAL
CONDITION ANNUAL  ANNUAL ANNUAL  BASELINE
TP [LB] TP[LB] TP[LB] PERIOD TP [LB]
PROJECT 2b 21,569 419,171 | 154,916 5,576,963
PROJECT 2 23,981 469,285 | 169,929 6,117,445
EXISTING CONDITION 30,581 538,881 | 194,646 7,007,240
TARGETED LOAD 6,113 258,419 | 69,852 2,514,680

Although the proposed improvement project does provide increased TP load reductions
with respect to Project 2, the combined project implementation of Projects 2 and 2b would
not provide the significant improvements required to reach the rainfall-adjusted target TP
load as described within the SFER. In order to meet the target TP load requirements,
Projects 2 and 2b would need to be coupled with other local and regional improvement
projects.
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8.0 PROJECT 3

8.1 Project 3 Objectives and Components

The April 20", 2007 letter from the District describes the objective of Project 3 as “Reduce
TP loads from the C-139 Basin by creating centrally located impoundments to provide
storage and additional treatment to specific areas with the greatest water use needs and
TP loading in discharges”. Additional direction from the recommendation describes the
use of “no more than three centrally located conceptual reservoirs (including an optimized
CCDD impoundment) to reduce flows and loads”. The reservoirs described herein are
conceptual in nature and do not represent lands that are identified for the construction of
publicly-funded impoundments.

Figure 8.1 identifies the location of the three conceptual impoundments utilized in the
analysis of Project 3. The CCDD impoundment is currently used for stormwater retention
of the adjacent Montura Ranches subdivision. The reason it is listed as a proposed
location for a reservoir is because the current condition of the western levee prevents the
CCDD from utilizing the reservoir to store water at a stage greater than 22.6 ft NAVD88 or
two feet of depth. The eastern and southern levees are sufficiently constructed to impound
water to a stage of 24.6 ft NAVD88. Assuming as a part of this project the western levee
was upgraded to allow the additional two feet of depth, the CCDD impoundment would
have approximately 5,000 additional acre-feet of storage.

The other two proposed impoundments are conceptual in nature and were located within
the model in locations that were suitable for treatment of agricultural runoff. This would
displace land-uses that provided the least significant change to the TP loading shown in
the existing condition simulation. As described in Section 3.1 above, the construction of a
regional impoundment requires due diligence with respect to economic and regulatory
concerns. Therefore the locations illustrated in Figure 8.1 are not representative of
locations for proposed construction projects, but instead represent conceptual locations for
proposed impoundments. The most conservative assumption is to displace land-uses with
the lowest simulated TP loading rates since any existing agricultural uses within the foot-
print of the proposed impoundment will not be simulated in the proposed condition
simulation.
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Figure 8.1: Location of Proposed Project 3 Impoundments

8.2 Project 3 Optimization

As illustrated within Project 1 above, impoundments are simulated within WAM as reaches
with a geometry appropriate to hold the anticipated volume of water at stages consistent
with available topographic and survey data where it may or may not be available. The
modifications made to the existing conditions model for each impoundment is described
below.

8.2.1. CCDD Impoundment Modification

The only significant modification to the existing condition model to represent increased
storage in the CCDD impoundment was to modify the downstream control structure. The
configuration of the CCDD impoundment within WAM is illustrated in Figure 8.2. The new
reaches illustrated in Figure 8.2 were added to represent seepage from the CCDD
impoundment to the neighboring lands, there were no reaches added for the representing
Project 3 implementation. There is an inflow structure at the bottom of Reach 178, and a
gate at the bottom of Reach 154. Reaches 155 and 154 have lengths and cross-sections
that are consistent with the stage-volume relationship expected for the impoundment.
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Figure 8.3 illustrates the simulated stages within the CCDD impoundment for the existing
operation condition and the Project 3 proposed condition. The simulated outflow gate
opens when stages within the impoundment exceed 24.6 ft NAVD88 and closes when
stages within the impoundment are below 20.7 ft NAVD. This operational strategy allows
the impoundment to double the existing capacity from roughly 4,910 acre-ft to
approximately 9,820 acre-ft.

e Legend

EXISTING REACHES
| =—a=p= NEW REACHES
FARM BASIN BOUNDARY

Figure 8.3: WAM Representation of the CCDD Impoundment

Figure 8.4 demonstrates the increased capacity of the CCDD impoundment by showing
the inflow, outflow and stage of the retrofitted impoundment. This simulation does provide
potentially unrealistic treatment efficiency during 2002, since the impoundment is
essentially dry at the beginning of the simulation. Because of the initial condition and the
expanded storage provided by the proposed project, there is no outflow from the CCDD
impoundment over the short-term simulation period. This would indicate that there is
available volume to redirect additional contributing area to the impoundment by changing
the regional surface water management infrastructure, however the long term Baseline
Simulation provides a clearer picture of the utility of the available storage as is presented
in Section 8.3 below. Figure 8.5 illustrates the effect of the increased storage on flows
simulated within the L-2W Canal downstream of the G-152 structure. The existing
condition flows show two periods of elevated flow in the L-2W Canal that are not shown in
the proposed condition. These are time periods when the CCDD impoundment outflow
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gate is opened for a significant duration. Figure 8.6 illustrates the reduction in cumulative
simulated TP load at the same location.
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Figure 8.4: Simulated Stages and Flows for the Retrofitted CCDD

300

250 +

200 +

150

FLOW [CFS]

100 -

50 -

Ll

1/1/2002 4/11/2002 7/20/2002 10/28/2002 2/5/2003 5/16/2003 8/24/2003 12/2/2003
TIME

‘+ Existing Condition —=— Proposed Condition ‘

Figure 8.5: Reduction in Simulated flows in L-2W Canal

8-4
‘L A.D.A. ENGINEERING, INC.




40,000

35,000

30,000 -

25,000 -

20,000
15,000 A
10,000

5,000 } {f
L r

1/1/2002 4/11/2002 7/20/2002 10/28/2002 2/5/2003 5/16/2003 8/24/2003 12/2/2003
TIME

CUMMULATIVE LOAD [LBS]

‘—Existing Condition ===Proposed Condition ‘

Figure 8.6: Reduction in Simulated Cumulative TP Load in L-2W Canal

8.2.2. Eastern Conceptual Impoundment

As illustrated in Figure 8.1 there are two conceptual impoundment locations evaluated as
a part of Project 3 in addition to the improved CCDD impoundment. The eastern
impoundment is approximately 780 acres in size and would have proposed inflow and
outflow canals connecting the impoundment to the L-2 Canal. Figure 8.7 illustrates the
configuration simulated within WAM. Reach 209 represents the impoundment. Inflow is
provided by a variable-flow pump station with a capacity of 220 cfs based on the 5%
exceedance probability of the flow in the L-2 Canal adjacent to the impoundment location.
The pump station is controlled based on stages in the L-2 Canal. The pump station is
controlled based on stages upstream in reach 57. When stages in reach 57 exceed 16.0 ft
NAVD the proposed flow rate is 115 cfs, at 16.7 ft NAVD the proposed flow rate is 165 cfs
and with stages exceeding 17.3 ft NAVD the proposed flow rate is 220 cfs. Similar to
Project 1, the WAM representation of the proposed impoundment simulates levee seepage
using a reach (215) and a weir sized to reflect a stage-discharge relationship consistent
with published seepage values in the region. The outflow structure is a broad-crested weir
with a crest elevation of 21.0 ft NAVD88 which is 4 feet above the average natural ground
elevation within the levee.
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Figure 8.7: Eastern Conceptual Impoundment WAM Schematic

Figure 8.8 describes the inflow, outflow and stage for the proposed impoundment. As
shown in Figure 8.8, the proposed impoundment is not filled to the 4 foot maximum depth
during the short-term two year period simulation. However, Figure 8.9 illustrates the effect
of the increased storage on flows simulated within the L-2 Canal. This location also
incorporates the effects of the CCDD impoundment modification. All of the proposed
improvements of Project 3 were incorporated within the same simulation. The
impoundment provides storage for the peak flows, and redistributes the peak flow volume
since the only outflows are seepage. Even though the impoundment configuration is too
large for 2002 and 2003, the size was not decreased and operations were not modified as
part of the optimization process. There are several years during the Baseline Period with
higher volumes of annual runoff than 2002 or 2003. Figure 8.10 illustrates the reduction in
cumulative simulated TP load at the same location.
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Figure 8.8: Simulated Stages and Flows for the Eastern Conceptual Impoundment
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Figure 8.9: Reduction in Simulated flows in L-2 Canal
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Figure 8.10: Reduction in Simulated Cumulative TP Load in L-2 Canal

8.2.3. Southern Conceptual Impoundment

As illustrated in Figure 8.1 there are two conceptual impoundment locations evaluated as
a part of Project 3 in addition to the improved CCDD impoundment. In Deliverable 10.1,
the southern impoundment is shown as approximately 1,189 acres, however during the
process of optimization it was determined that the initial size estimate was too large since
it was never filled during the short-term simulation. Subsequently, the size was revised to
approximately 656 acres. The proposed depth for the southern impoundment is 4.0 feet
similar to the other proposed impoundments, therefore the proposed capacity is 2,624
acre-feet. The southern impoundment Figure 8.11 illustrates the configuration simulated
within WAM. Reaches 211 and 214 represent the impoundment. Inflow is provided by two
variable-flow pump stations with a total capacity of 230 cfs. The north pump station is
controlled based on stages upstream in reach 57. When stages in reach 57 exceed 16.0 ft
NAVD the proposed flow rate is 50 cfs, at 16.7 ft NAVD the proposed flow rate is 175 cfs
and with stages exceeding 17.3 ft NAVD the proposed flow rate is 210 cfs. The south
pump station is controlled based on stages upstream of the pump in reach 213. When
stages in reach 213 exceed 18.0 ft NAVD, the proposed flow rate is 10 cfs, at 18.7 ft
NAVD the proposed flow rate is 15 cfs and with stages exceeding 21.0 ft NAVD the
proposed flow rate is 20 cfs. Similar to Project 1, the WAM representation of the proposed
impoundment simulates levee seepage using a reach (216) and a weir sized at 0.42 ft
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wide to reflect a stage-discharge relationship consistent with published seepage values in
the region. The outflow structure is a broad-crested weir with a crest elevation of 28.5 ft
NAVD which is 4 feet above the average natural ground elevation within the levee.

Legend i,
.| PROPOSED
EXISTING REACHES o " DIVERSION GATE

| ~—= NEWREACHES
FARM BASIN BOUNDARY

PROPOSED
QUTFLOWWEIR

PROPOSED INFLOW £
PUMP STATION

! PROPOSED INFLOW &
PUMP STATION

ey

Figure 8.11: Southern Conceptual Impoundment WAM Schematic

Figure 8.12 describes the inflow, outflow and stage for the proposed impoundment.
Similar to the eastern conceptual impoundment, the southern conceptual impoundment is
rarely filled to capacity during the two-year, short-term simulation. As described above the
original conceptualization of Project 3 included a significantly larger southern
impoundment, however initial simulations showed that the impoundment was oversized
when compared with the contributing area. Figure 8.13 illustrates the effect of the
increased storage on flows simulated within the ALICO South Boundary Canal at a
location represented within the model directly downstream of reaches 55 and 50. The
proposed impoundment provides storage for all of the peak volumes. Figure 8.14
illustrates the reduction in cumulative simulated TP load in the ALICO South Boundary
Canal. This location is unaffected by the implementation of other projects within the
Project 3 simulation.
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Figure 8.12: Simulated Stages and Flows for the Southern Conceptual Impoundment
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Figure 8.13: Reduction in Simulated flows in ALICO South Boundary Canal
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Figure 8.14: Reduced Cumulative TP Load in ALICO South Boundary Canal

8.3 Project 3 Short-Term Simulation Summary

The District recommendations for Project 3 describe a reduction in TP loads from the C-
139 Basin by creating centrally located impoundments to provide storage and additional
treatment. There were no other scenarios described in the recommendation. As part of
the efforts of the ADA Team, there were several scenarios developed for Project 3 in order
to determine the optimum infrastructure for the proposed impoundments. These alternate
scenarios are not presented in this document since they were not alternatives of Project 3
but were less optimal configurations of the proposed project.

In Section 8.2 above, the three individual improvements with differing effects on the
downstream reaches are presented. Since Project 3 incorporates all three improvements
in one simulation the total impact can be measured at a location downstream of all three
impoundments, the L-3 Canal. Figures 8.15 and 8.16 illustrate the reduced flows and
loads in the L-3 Canal for the 2002 and 2003 period. Table 8.1 below compares the 2002
and 2003 reduction in TP load simulated at each individual location that is downstream of
the proposed improvement and in the L-3 Canal.
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Figure 8.15: Reduction in Simulated Flows in the L-3 Canal

160,000

140,000 r

~

120,000
100,000 A
80,000 -
60,000 -

40000 /—

20,000 -

CUMMULATIVE LOAD [LBS]

0 ¥ T T T T T T
1/1/2002 4/11/2002 7/20/2002 10/28/2002 2/5/2003 5/16/2003 8/24/2003 12/2/2003

TIME

‘—Existing Condition ====Proposed Condition ‘

Figure 8.16: Reduced Cumulative TP Load in L-3 Canal
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Table 8.1: Project 3 Annual TP Reduction by Component

PROJECT IMPACTS MEASUREMENT ANNUAL TP REDUCTION [%] AVERAGE
 OCATION REDUCTION
2002 2003 AVERAGE [LB]
Project 3 (L-2W Canal) 45% | 45% 45% 7,932
Project 3 (L-2 Canal) 64% | 56% 60% 25,048
Project 3 (ALICO South Boundary Canal) 76% 64% 70% 40,588
Project 3 (L-2 / L-3 Canal) 66% | 52% 59% 43,363

A comparison of the 43,363 pound average annual TP reduction for the selected scenario
with the annual average TP load from the C-139 Basin described in Table 2.1 illustrates
that the removal of that quantity would account for a 23% reduction in the simulated
average annual TP load for the entire basin.

8.4 Project 3 Baseline Period Evaluation

As described above Project 3 consists of the improvement of one existing impoundment
and the construction of two new impoundments. The proposed improvement to the
existing CCDD impoundment would double the existing storage. The total proposed
increase in basin-wide storage for Project 3 is 10,654 ac-ft. A Baseline Period simulation
was performed for this configuration to provide an appropriate assessment of the
performance of Project 3 over a wide range of hydrologic conditions. Figure 8.17
illustrates the effects of the Project 3 scenario on basin-wide TP loads over the duration of
the Baseline Period. Figure 8.18 illustrates the cumulative effect on TP loads over the
Baseline Period. Table 8.2 describes the performance of Project 3 with respect to the
existing condition and the targeted TP load.
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Figure 8.17: Annual TP Load for Project 3 and Existing Condition
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Figure 8.18: Cumulative Effects on TP Load for the Baseline Period
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Table 8.2: Comparison of Project 3, Existing and Targeted Annual TP

MIN MAX AVG BZ(S)I-EFGII_\IE
CONDITION ANNUAL ANNUAL ANNUAL PERIOD TP
TP [LB] TP [LB]
PROJECT 3 22,422 310,750 117,267 5,221,616
EXISTING CONDITION 30,581 538,881 194,646 7,007,240
TARGETED LOAD 6,113 258,419 69,852 2,514,680

The improvement in water quality described for Project 3 implementation assumes that TP
attenuation would occur within each impoundment consistent with the type of attenuation
seen within a slough. This assumption is based on the best professional judgment of the
ADA Team for an impoundment that would have wetland vegetation prevalent in habitats
that are inundated with shallow waters for portions of the year. Additionally, this project
assumes a seepage rate that varies solely on the depth of water in each impoundment. If
seepage is enhanced by local or regional drawdown of the surficial aquifer due to water
supply pumping, than the seepage assumptions could be inaccurate.

Although the proposed improvement project does provide significant TP load reductions
with respect to the existing condition, Project 3 would not provide the improvements
required to reach the rainfall-adjusted target TP load as described within the SFER. In
order to meet the target TP load requirements, Project 3 would need to be coupled with
other local and regional improvement projects.
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9.0 PLANNING-LEVEL COST ESTIMATE

9.1 General

The purpose of this section is to document the planning-level cost estimate for each of the
regional proposed projects outlined in Section 3.1. The objective of these regional
proposed projects is to evaluate identified opportunities for water quality improvements.
The planning-level cost estimates were prepared using guidelines outlined in the South
Florida Water Management District's Design Criteria Memorandum (DCM-7) dated
February 2006 and prior planning studies completed in the vicinity of the C-139 Basin.
DCM-7 provides guidance and the required estimate submittal details to be used by design
consultants for the development and updating of Opinion of Probable Construction Costs
(a.k.a. Engineering Construction Cost Estimates) for Acceler8 Projects. The goal of this
guidance document is to provide uniform, consistent procedures for engineering
construction cost estimate preparation.

The following sub-sections define the approach implemented in determining the planning-
level cost estimate for each regional proposed project. Appendix A provides a more
detailed description of the components of the cost estimate, as defined by DCM-7.

9.2 Assumptions

Recent Hendry County Property Appraiser data shows that in May 2006, agricultural land
within the C-139 Basin was purchased at a price of approximately $3,500 an acre. All land
acquisition costs were assumed to have a unit cost of $5,000 per acre, to provide a level of
contingency due to escalating land costs. Costs for labor and materials were based on
unit pricing data used in the development of the EAA Regional Feasibility Study (EAA
RFES). Since the EAA RFS was completed in 2005, the unit prices were converted to
present day values assuming a 5% inflation rate for 3 years.

Overhead was calculated by itemizing the components identified in DCM-7. The individual
components of the overhead cost used were 3% for jobsite supervision, 2% for small tools
and supplies, and 1% for contractor’s quality control. The total itemized overhead cost is
6%. A mobilization cost of 12% was assumed for all proposed projects. These
percentages were applied to the subtotal of direct costs for each proposed project.

After the above costs were incorporated into the second subtotal, the following
percentages were applied to the second subtotal: 1.5% for contingency, 10% for
contractor’s profit, and 30% contingency which is consistent with a Class 4 Basis of Design
Report (BODR) Estimate. Sales tax was assumed to be incorporated into the cost-per-unit-
flow cost for pump stations and to no portion of the canal widening estimate, because
there were no material and equipment costs to be accounted.

9.3 Project 1

This project proposes to reduce TP loads in the southeastern corner of the C-139 Basin by
implementing identified water quality improvements that provide treatment and storage to
the Deer Fence and S&M Canals. The water quality treatment is achieved through a

9-1
JIL A D.A. ENGINEERING, INC.




proposed 520-acre above-ground impoundment located on District-owned property called
the O’Bern’s pasture. The significant impoundment features proposed include a 5.12 mile
perimeter levee, an inflow pump structure (with a capacity of 140 cfs) and an outfall weir
structure with a crest elevation that is 4 feet above the proposed impoundment base. The
outfall weir discharges to the L-3 Canal. Along the eastern end of the S&M Canal there is
an existing sheet pile weir to be retrofit and a proposed gate in order to allow the stages
within the S&M Canal to be sufficient for inflow into the proposed impoundment and to
prevent inflow from the L-3 Canal.

Other recommended surface water management infrastructure is also proposed for Project
1 to optimize the operation and flexibility of this project’s water quality improvements. One
of the proposed improvements includes a proposed gated culvert structure to connect the
Deer Fence and S&M Canals. In order to facilitate this connection, a new gated structure
is also proposed downstream of the interconnection, at the confluence of the Deer Fence
and L-3 Canals. Figure 9.1 illustrates the locations and specifications associated with
these improvements.
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Figure 9.1: Project 1 Configuration

The total proposed planning-level cost associated with Project 1 is $6,391,000. All details
describing associated water control structures, earthwork and mobilization can be found in
the detailed cost estimate in Appendix A.
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9.4 Project 2

This project proposes to reduce TP loads in the DIRWMA by proposing to change the
existing land use and convert it back to its native condition. This project is based on the
assumption of halting all agricultural operations in DIRWMA and proposes to change the
existing agricultural land uses from 18,340 acres of pasture, 2,020 acres of sugarcane,
570 acres of vegetable and 815 acres of citrus to a native land use, scrub and brushland.
The conversion to native land-use will require the removal of citrus trees, sugarcane,
vegetable plants, canals and surface water management features. Some additional
clearing and grubbing will be required for removal of furrows. It is also proposed that
approximately 18.3 miles of existing canal system be plugged or filled in such a way as to
prevent future drainage or flow short-circuiting. Canal filling will be accomplished by
degrading adjacent canal spoil areas or accesses roads and using the available fill from
these sources to fill the canal. If adequate spoil material is not available to fill the canals, a
10-foot plug will be constructed in the canals at a minimum of 2,500 foot spacing. Figure
9.2 illustrates the locations and specifications associated with these improvements.
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Figure 9.2: Project 2 Configuration

The total proposed planning-level cost associated with Project 2 is $7,539,000. All details
describing associated landscape restoration can be found in the detailed cost estimate in
Appendix A.
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The planning-level costs described above include the restoration of the entire DIRWMA.
Even though a portion of these efforts are currently underway as part of the FFWCC’s
efforts to restore DIRWMA. The FFWCC is currently contracting with the engineering
consulting firm (Engineering & Applied Science, Inc.) to restore all 2,020 acres of
sugarcane and a 2,300 acre portion of the pasture. The long term plan for the FFWCC is
to restore all of the agricultural uses within the DIRWMA to provide habitat for the Florida
panther. However the timelines for these efforts is unclear, given that the current cattle
grazing use agreement is due to expire on April 9, 2009 and upon mutual agreement
between the FFWCC and the lessees, a one-time, five-year renewal may be granted.
Therefore the planning-level costs described in Appendix A would apply if the District’'s
project evaluation deems this regional project a priority such that the FFWCC's timeline for
restoration must be accelerated.

9.5 Project 2a

This project follows the assumptions and modifications proposed in Project 2 (the
restoration of land use from pasture, sugarcane, vegetable and citrus to native scrub and
brushland, clearing and grubbing, and filling or plugging canals). Additionally, Project 2a
considers the diversion of agricultural runoff from the adjacent farms located to the east
through a longer flow path for treatment. The longer flow path, through proposed new and
widened canals, provides additional treatment during peak events. In order for the
agricultural runoff from the eastern farmlands to be delivered westward, four new gated
structures and a pump station are proposed to facilitate conveyance. Figure 9.3 illustrates
the locations and specifications associated with these improvements.
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Figure 9.3: Project 2a Configuration
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The total proposed planning-level cost associated with Project 2A is $20,844,000. All
details describing associated landscape restoration can be found in the detailed cost
estimate in Appendix A. As described above, in order for the benefits of Project 2a to be
realized, Project 2 must be completed. Therefore the total implementation cost of Project
2a will include the $7,539,000 cost of Project 2, making the final cost $28,383,000.

9.6 Project 2b

This project follows the assumptions and modifications proposed in Project 2 (the
restoration of land use from pasture, sugarcane, vegetable and citrus to native scrub and
brushland, clearing and grubbing, and filling of canals). Similarly to Project 2a, Project 2b
also considers the diversion of agricultural runoff from the adjacent farms located to the
north to restore the historic drainage patterns and interconnect the surrounding areas. In
order for the northern farmlands to convey the agricultural runoff southward, six new gated
structures are proposed to facilitate conveyance. Figure 9.4 illustrates the locations and
specifications associated with these improvements.
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Figure 9.4: Project 2b Configuration
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The total planning-level cost associated with Project 2b is $1,198,000. All details
describing associated landscape restoration can be found in the detailed cost estimate in
Appendix A. As described above, in order for the benefits of Project 2b to be realized,
Project 2 must be completed. Therefore the total implementation cost of Project 2b will
include the $7,539,000 cost of Project 2, making the final cost $8,737,000.

9.7 Project 3

The implementation of Project 3 as presented in Section 8.0 above requires the
construction of three significant components: the west levee of the CCDD impoundment,
the eastern conceptual impoundment and the southern conceptual impoundment. The
following sub-sections describe the costs associated with the construction of all of these
components.

9.7.1. CCDD Impoundment

Project 3 proposes to reduce TP loads in the C-139 Basin by implementing three separate
improvements. The first is the rehabilitation of the existing CCDD impoundment to provide
additional storage and treatment. The centrally located reservoir proposes increased
storage in the existing 2,455-acre above-ground by reconstructing and improving 4.8 miles
of perimeter levee on the western bank. For the purposes of this cost estimate the
rehabilitated levee is assumed to be constructed to match the eastern levee. Figure 9.5
illustrates the cross-section of the eastern levee. This cost estimate assumes that the five
existing inflow pumps owned and operated by the CCDD are sufficient to continue
providing flood protection to the Montura Ranches subdivision and acting as the only inflow
to the impoundment. The reconstructed berm will allow for additional storage up to 24.6
feet NAVD88. This matches the operational conditions described in the existing permit.
Therefore for the purposes of this cost estimate, it is assumed that the existing outfall
structure has sufficient capacity. Figure 9.6 illustrates the extent of the reconstructed
impoundment levee.
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Figure 9.5: Project 3 CCDD Impoundment Rehabilitation
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Figure 9.6: Project 3 CCDD Impoundment Rehabilitation

9.7.2. Eastern Conceptual Impoundment

Another individual component of Project 3 proposes to reduce TP loads in the C-139 Basin
by constructing an impoundment adjacent to the L-2 Canal to provide storage and
treatment. The centrally located reservoir proposes water quality treatment through a 967-
acre above-ground impoundment. As described in Section 8.1 above, the proposed
location for this impoundment is conceptual and does not reflect a location where a
proposed impoundment will be constructed.

In order to construct this conceptual impoundment simulated within the Project 3
evaluation, 967 acres of private land would need to be acquired. The significant
impoundment features proposed include a 5.7 mile perimeter levee, an inflow pump
structure (with a capacity of 220 cfs) and an outfall weir structure with a crest elevation that
is 4 feet above the proposed impoundment base at 21.0 feet NAVD88. For consistency it
was assumed that the cross-section of the proposed 5.7 mile perimeter levee matches the
CCDD levee cross-section shown in Figure 9.5, adjusted for regional changes in natural
ground elevation. Based on the conceptual location presented herein, the inflow pump
station and the outfall weir are connected to the L-2 Canal via two proposed canals with a
total length of approximately 10,700 feet. Figure 9.7 illustrates the location of these water
quality improvements.
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Figure 9.7: Project 3 East Impoundment Configuration

9.7.3. Southern Conceptual Impoundment

This project proposes to reduce TP loads in the C-139 Basin by constructing an
impoundment adjacent to the ALICO South Boundary Canal to provide storage and
treatment. The centrally located reservoir proposes water quality treatment through a 656-
acre above-ground impoundment. As described in Section 8.1 above, the proposed
location for this impoundment is conceptual and does not reflect a location where a
proposed impoundment will be constructed.

In order to construct this conceptual impoundment simulated within the Project 3
evaluation, 656 acres of private land would need to be acquired. The significant
impoundment features proposed include a 4.1 mile perimeter levee, two inflow pump
structures (with a capacity of 210 and 20 cfs), two inflow canals (with a length of 10,820
feet) and an outfall weir structure with a crest elevation that is 4 feet above the proposed
impoundment base or 28.5 feet NAVD88. For consistency it was assumed that the cross-
section of the proposed 4.1 mile perimeter levee matches the CCDD levee cross-section
shown in Figure 9.5, adjusted for regional changes in natural ground elevation. In order to
divert water to the inflow pumps during high runoff events, two proposed diversion gates
will need to be constructed on the Devil's Garden Canal to the north and at the eastern
edge of Basin 26-308-01. The outfall weir discharges to the ALICO South Boundary
Canal. Figure 9.8 illustrates the location of these water quality improvements.
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Figure 9.8: Project 3 South Impoundment Configuration

The total proposed planning-level cost associated with Project 3 is $41,101,000. All details
describing associated land acquisition and construction costs can be found in the detailed
cost estimate in Appendix A.

9.8 Associated Construction Costs Summary

The construction cost associated each regional project is a limitation to project
implementation. In order to determine the overall benefits associated with the construction
of each project Table 9.1 illustrates a comparison of the planning-level estimate
construction costs with the average annual reduction in TP load. By dividing the
associated costs by the average reduction a cost per pound of TP removed is determined.
This technique allows for a comparison of each project as it relates
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Table 9.1: Comparison of Proposed Project Benefits and Limitations

AVERAGE COST PER AVG
REGIONAL  ANNUAL TP PCLS'S\ITN:ENS%kAiVTEEL ANNUAL TP
PROJECT  REDUCTION 5] REDUCTION
[LB] [$ /LB REMOVED]

PROJECT 1 8,387 $6,391,000 $762.00
PROJECT 2 24,717 $7,539,000 $305.00
PROJECT 2a 4,885 $20,844,000 $4,267.00
PROJECT 2b 15,013 $1,198,000 $80.00
PROJECT 3 77,378 $41,101,000 $531.00
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10.0 PLANNING-LEVEL SCHEDULE ESTIMATE

10.1 General

This section provides a planning-level estimate of the duration for implementing each
regional proposed project. The schedule components considered as part of the
implementation processes are as follows:

Development of Construction Plans and Specifications
Land Acquisition

Acquisition of Required Permits

Contract Procurement

Construction

10.2 Assumptions

The construction plans and specifications component involves the development of construction
contract documents (plans and specifications) by a licensed Professional Engineer. The
duration of this component is assumed to be between 3 and 12 months depending on the
project complexity. Although not all projects require land acquisition, for those that do, the
process is assumed to last approximately 12 to 24 months. Several of the components require
regulatory changes that are more complex than an average construction project. Changes to
District rules and intra-basin transfer are some of the regulatory complexities presented by
these scenarios. Therefore the duration of permit acquisition is difficult to estimate, but was
assumed to be within the range of 3 to 16 months. The revised scope of this project does not
include a detailed regulatory feasibility analysis to be performed for the proposed projects.
Further details concerning permit acquisition will be based on the recommendation of District
staff. For the purposes of this document the procurement process includes requesting bids
and awarding a contract and should last approximately 3 months. The duration of the
project’s construction is assumed to be within a range of 12 to 24 months depending on the
complexity of the project. These assumptions are based on standard design-bid-construct
methodologies; innovative contracting methods such as design-build or construction manager
at risk could accelerate the proposed schedules.

The components of the proposed schedule are not necessarily linear and as such the total
duration of the project is not the sum of the duration of each individual component. For
planning purposes it is assumed that the land acquisition process can begin at 30% design
(plans and specifications) completion and the permitting process can begin once the project
has reached 60% design. Permitting cannot be completed any sooner than 90 days after the
completion of land acquisition. The procurement process begins at the end of the land
acquisition and permitting process.
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10.3 Implementation

The assumptions described above were incorporated into a Gantt chart for each proposed
project which is included in Appendix B. Table 10.1 summarizes the planning-level
schedule estimate for each proposed project.

Table 10.1: Summary of the Estimated Implementation Duration

ESTIMATED
REGIONAL IMPLEMENTATION
PROJECT PROJECT DESCRIPTION SCHEDULE
[MONTHS]
PROJECT 1 Providing treatment and storage in Basin 26-319-01 26
PROJECT 2 Using the DIRWA for storage and treatment 14
PROJECT 2a Including treatment of runoff from the East to Project 2 26
PROJECT 2b Including treatment of runoff from the North to Project 2 19
PROJECT 3 Creating centrally located impoundments for treatment 61
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11.0 CONCLUSIONS AND RECOMMENDATIONS

11.1 Phase Il Objectives

Based on the scope of work, the objectives of Phase Il of the C139 Basin Phosphorus
Water Quality and Hydrology Analysis are as follows:

1. Develop a calibrated hydrologic and water quality modeling tool to analyze flows
and phosphorus loads in the C-139 Basin. Everglades Regulatory Program staff
shall be able to use the model as a tool for prioritizing resources and tailoring Best
Management Practice strategies towards achieving compliance with Everglades
Forever Act-mandated water quality levels. The simulation results of the calibrated
WAM model will be visually and statistically compared to all available measured
data within the basin to provide an estimate of the modeling uncertainties. The
water quality model shall be user-friendly and compatible with District applications.
The Consultant shall train District staff in the use of this application.

2. ldentify and evaluate a maximum of five water quality improvement projects
(selected projects). The recommendations/needs or project types described by C-
139 Basin landowners shall be considered.

3. Describe regulatory constraints that may affect implementation of water quality
improvement projects within the C-139 Basin. Evaluate the regulatory feasibility of
the selected water quality improvement projects or types of projects. Provide
recommendations for pursuing viable rule or policy changes.

4. Identify technical issues, cost and schedule considerations for the selected projects.
Evaluating site-specific technical issues, cost and schedule does not apply to farm-
level projects.

5. Note uncertainties and limitations associated with project implementation along with
any other unidentified issues that are uncovered as the contract progresses [e.g.,
results of the EAA Regional Feasibility Study, Phase 2 (CN040912-WQ04)].

11.2 Significant Assumptions

As with any representation of a natural system, there are several assumptions inherent in
the evaluation of each proposed regional project. The five proposed improvement projects
can be categorized into two attenuation oriented treatment techniques: impoundment and
overland sheet flow.

The benefits associated with Projects 1 and 3 are based on the use of impoundments to
provide treatment. Within WAM each stream reach is categorized by type and each reach
type has associated attenuation parameters. There are reach types within WAM
commonly used to define reservoirs that describe open water impoundments that are filled
with water year round and generally support only aquatic vegetation. Due to the substrate
material and the operation of related structures, the impoundments within C-139 can be
dry for substantial periods of the year. The assumption used within the evaluation of
Projects 1 and 3 is that the vegetation and hydroperiods of the impoundment could be
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better categorized as a wetland or slough, which has distinctly higher attenuation
parameters within WAM.

The benefits associated with Projects 2, 2a and 2b depend on the restoration of existing
agricultural land-uses within DIRWMA. Projects 2a and 2b then further depend on the
assumption that water delivered to the north end of a restored DIRWMA via pump or
increased backwater stages will force an overland, sheet-flow like flow path across the
restored lands. As described in Section 5.3, based on expert opinion, the benefits to water
quality may not be fully realized for 15 to 30 years after the restoration efforts have been
completed. In addition, it may not be realistic to expect that sheet-flow will occur in an
area that is traditionally an upland habitat. Standard engineering practices assume that
overland sheet-flow changes flow regimes and converts to shallow concentrated flow after
a maximum of 300 feet. The likely outcome is that natural rivulets will be created by the
increased stages and flows, similar to the methodology used to represent Projects 2a and
2b within WAM.

This regional project evaluation is provided utilizing WAM which is the best available tool to
evaluate basin-scale nutrient loads within agricultural basins in Florida. However, as
described within Deliverable 6.4 and within this document, WAM does not provide a
complete integration of surface water and groundwater processes which may be required
prior to construction designs are created for the proposed regional projects. The WAM tool
simplifies the levee seepage and the sub-surface infiltration processes that are prevalent
for impoundments within the C-139 region.

11.3 Project Evaluation and Conclusions

Due to the scale of regional water quality improvement projects there are many
parameters that define the potential benefits and limitations of project implementation.
Although the primary function of each proposed project is to reduce TP load discharges
from the C-139 Basin, the construction cost and schedule can have a significant influence
on the feasibility of a regional project.

11.3.1. Water Quality Improvement

Figure 11.1 illustrates the average annual reduction in TP load of due to the
implementation of each project. For Projects 1, 2 and 3 the reduction is as compared with
the existing condition, whereas for Projects 2a and 2b the reduction is incremental and so
the values represent a comparison with the Project 2 condition.
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Figure 11.1: Comparison of Annual Average Reduction in TP Load

Figure 11.2 illustrates the temporal reduction of each proposed project as compared with
the existing condition and the rainfall-adjusted annual target load. Of note, because of the
nature of Projects 2a and 2b the benefits shown represent simulations where the
reductions due to Project 2 implementation are incorporated. None of the projects
individually are able to meet the rainfall-adjusted annual target load. However there is
potential that the implementation of multiple projects could bring the C-139 Basin TP load
discharges close to the target levels during average and below average years. Although
there is no provision for simulations that incorporate combinations of the individual projects
evaluated, the nature of the spatial locations of each project allow for certain combinations
to be evaluated assuming the combined benefits would be additive. The changes to the
hydrology for Projects 1 and 3 or Projects 2a and 3 are contained in separate sub-basins,
and therefore it could be assumed that the benefits could be summed in estimating the
benefits of both. Projects 1 and 2 or 2a or 2b would likely provide mutual benefits if
implemented simultaneously, however since the DIRWMA contributes runoff to the
proposed impoundment of Project 1 the relationship between the two results may not be
additive.
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Figure 11.2: Comparison of Simulated Annual TP Load and Targeted Load

11.3.2. Associated Construction Costs and Schedule Duration

Sections 9.0 and 10.0 above present a planning-level estimate of cost and schedule.
Table 11.1 below compares each of these characteristics and also presents a cost per
pound of removed TP for each project. The average annual reduction in TP is based on
the difference between the existing condition simulation and each proposed project for
Projects 1, 2 and 3. The average annual TP reduction for Projects 2a and 2b are the
difference between the Project 2 simulation and the proposed conditions. Based on the
total cost per pound of TP removed, the most effective projects appear to be Project 2b
and Project 2. Of note, Project 2b requires the implementation of Project 2, which has a
significantly higher cost per pound TP removed ratio. Project 3 provides a large reduction
in basin-wide TP discharges and the median cost per pound TP removed ratio. However
Project 3 is also estimated to have the largest total cost and longer schedule duration
associated with construction.
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Table 11.1: Comparison of Proposed Project Benefits and Limitations

AVERAGE COST PER AVG
REGIONAL  ANNUAL TP PcLéls\lTl\“El\ls%kAEAVTEEL SCHEDULE ANNUAL TP
PROJECT  REDUCTION (3] [MONTHS] REDUCTION
[LB] [$ /LB REMOVED]
PROJECT 1 8,387 $6,391,000 26 $762.00
PROJECT 2 24,717 $7,539,000 14 $305.00
PROJECT 2a 4,885 $20,844,000 26 $4,267.00
PROJECT 2b 15,013 $1,198,000 19 $80.00
PROJECT 3 77,378 $41,101,000 61 $531.00

11.4 Recommendations

The evaluation of the potential benefits and limitations of the five selected regional water
quality improvement projects contained above is meant to be utilized for planning-level
decision support. The following recommendations are based on the results of the
evaluation and in consideration of the assumptions and limitations of the evaluation
methodology.

1. Based on a comparison of the benefits and limitations of each project the
recommended implementation priority for the regional improvement projects would
be Project 3, Project 2, Project 2b, Project 1, and Project 2a.

2. The implementation of Projects 2a and 2b should be delayed considering the
current timeframe associated with Project 2. As described in Section 11.2, the
benefits of Project 2 could require between 15 and 30 years to be fully realized

3. The District should consider the timeline of the current phased restoration efforts on
behalf of the FFWCC. If there is a priority in providing the benefits associated with
Project 2 at an accelerated timeframe, negotiation with the FFWCC to accelerate
the schedule may be required.

4. Once the proposed course of action has been selected it is recommended that a
model with greater sophistication with respect to hydraulics and the surface water-
groundwater interface be utilized to evaluate construction needs.

5. As described in Section 2.4 and in Deliverable 6.4, there are components of the
hydrogeology that are not well understood in the C-139 Basin. Further investigation
into the hydrogeologic conditions might include installation of clustered groundwater
monitoring sites to get a more complete picture of the horizontal gradients of both
the Surficial and Lower Tamiami aquifers and the inter-action between surface and
ground waters.

6. The WAM simulations provided within Deliverable 6.4 and as part of the regional
project evaluation within this document are best suited for use at the basin-scale.
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Due to the lumped parameter technique employed by WAM, the addition of
increased detail into local or farm-scale hydrology and hydraulics may not provide
significant changes in the simulated flows and loads.
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C-139 Basin Phosphorus Water Quality and Hydrology Analysis
South Florida Water Management District (SFWMD)
ADA Project No. C110-0106-09

PROBABLE PLANNING-LEVEL OPINION OF CAPITAL COST

DATE: 07/17/2007

Project 1
- CONSTRUCTION PROBABLE COST
ITEM NO. DESCRIPTION UCM UNIT COST QUANTITY TOTAL
Q'Bern Levee LS $325,458 1 $325,458
Inflow Pump Station (51-001) CFS $6,200 140 $868,000
Qutfall Weir Structure (S1-002) LS $450,000 1 $450,000
S&M Canal Weir Retrofit (S1-003) SF $50 400 $20,000
Inflow Gate {G1-001) LS $550,000 1 $550,000
Gated Culvert (51-004,51-005) LS $475,000 2 $950,000
Dewalering Ccy $0.26 11,889 $3.091
Rip-rap cY $42 120 $5.009
Seeding AC $694 26 $18,126
CONSTRUCTION PROBABLE DIRECT COST SUBTOTAL $3,189,684
Qverhead - Jobsite Supervision - 3% Direct Costs Subtolal LS 3% 1 595,691
Overhead - Small Tools & Supplies - 2% Direct Costs Subtotal LS 2% 1 $63,794
Overhead - Confractors Quality Control - 1% Direct Costs Subtotal LS 1% 1 $31,897
Meobilization - 12% of Subtotal, Diret Costs Subtotal LS 12% 1 $382,762
CONSTRUCTION PROBABLE COST SUBTOTAL $3,763,827
Bonds and Insurance - 1.5% of total of labor and malerials LS | 2% | 1 $66.457
Sales Tax Included in Construction Probable Direct Cost Subtotal
Profit - 10% of Subtotal LS 10% 1 $376,383
Contingency - 30% of Subtotal LS 30% 1 $1,129.148
CONSTRUCTION PROBABLE COST TOTAL $5,325,815
Notes: ) Abbreviations:
Construction of O'Bern Levee cost indudes the foltowing: UOM  Unit of Measure
1) 10% additional fill material to account for swell LS Lump Sum
2) Fill costs account for: EA  Each
60% Compaction CY  Cubic Yards
10% Subgrade LF Linear Foot
10% Base AC  Acre
7% Fill Spread CFS Cubic Feet per Second
3% Hauling
10% Stabilization
Clearing and Grubbing {including tree removal}
LAND ACQUISITION PROBABLE COST
ITEM NO. DESCRIPTION ucm UNIT COST QUANTITY TOTAL
Land Acquisitions AC $5,000 0 $0
Land Cost Contingency LS 50% 1 $0
Land Acquisitions (appraisals, negotiations, etc..) LS 2.5% 1 $0
CONSTRUCTION PROBABLE COST TOTAL $0
DESIGN PHASE PROBABLE COST
ITEM NO. DESCRIPTION UOM UNIT COST QUANTITY TOTAL
Construction Management LS 7.5% 1 $399.436
Engineering Planning and Design LS 10% 1 $532,582
Program Management LS 2.5% 1 $133,145
CONSTRUCTION PROCBABLE COST TOTAL $1,065,163
| TOTAL PROBABLE COST _ $6,391,000]
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C-139 Basin Phosphorus Water Quality and Hydrology Analysis
South Florida Water Management District (SFWMD)
ADA Project No. C110-0106-09

PROBABLE PLANNING-LEVEL OPINION CF CAPITAL COST

DATE: 07/117/2007

Project 2
CONSTRUCTION PROBABLE COST
ITEM NO. DESCRIPTION UoMm UNIT COST QUANTITY TOTAL
Clearing and Grubbing {includes Tree Removal) * LS $1,253,815 1 $1,2563,915
Seeding AC 5694 3.575 $2,479,543
Backfill Canal LS $29,208 1 $29,208
CONSTRUCTION PROBABLE DIRECT COST SUBTOTAL $3,762,666
Overhead - Jobsite Supervision - 3% Direct Costs Subtotal LS 3% 1 $112,880
Overhead - Small Tools & Supplies - 2% Direct Costs Subtotal LS 2% 1 $75,263
Overhead - Contractors Quality Control - 1% Direct Costs Subtotal LS 1% 1 $37,627
Mobilization - 12% of Subtotal, Direct Costs Subtotal Ls 12% 1 $451,520
CONSTRUCTION PROBABLE COST SUBTOTAL $4,439,946
Bonds and Insurance - 1.5% of total of labor and materials Ls | 2% | 1 $66,599
Sales Tax Included in Construction Probable Direct Cost Subtotal
Profit - 10% of Subtotal LS 10% 1 $443,995
Contingency - 30% of Subtotal LS 30% 1 $1,331,084
CONSTRUCTION PROBABLE COST TOTAL $6,282,523
Notes: Abbreviations:
* Assumed the following percentages: UOM  Unit of Measure
LS Lump Sum
Description % of Total Area Land Use EA  Each
15 Citrus CY  Cubic Yards
Clearing and Grubbing 15 Sugarcane LF  Linear Foot
15 Vegetlable AC  Acre
Tree Removal 50 Citrus CFS Cubic Feet per Second
LAND ACQUISITION PROBABLE COST
ITEM NO. DESCRIPTION UOM UNIT COST QUANTITY TOTAL
Land Acquisitions AC $5,000 0 0
Land Cost Contingency LS 50% 1 $0
Land Acquisitions (appraisals, negotiations, etc..} LS 2.5% 1 $0
CONSTRUCTION PROBABLE COST TOTAL $0
DESIGN PHASE PROBABLE COST
ITEM NO. DESCRIPTION UOM UNIT COST QUANTITY TOTAL
Construction Management LS 7.5% 1 $471,189
Engineering Planning and Design LS 10% 1 $628,252
Program Management LS 2.5% 1 $157,063
CONSTRUCTION PROBABLE COST TOTAL $1,256,505

| TOTAL PROBABLE COST

$7,539,000/




AIL A.D.A. ENGINEERING, INC.

C-139 Basin Phosphorus Water Quality and Hydrology Analysis
South Florida Water Management District (SFWMD)
ADA Project No. C110-0106-09

PROBABLE PLANNING-LEVEL OPINION OF CAPITAL COST

DATE: 07/17/12007

Project 2a
CONSTRUCTION PROBABLE COST
ITEM NO. DESCRIPTION Uuom UNIT COST QUANTITY TOTAL
Excavate Canal Extension CY $6.72] 1,446,140 $9,718,061
Gated Culvert (G2a-001,G2a-002,G2a-003,52a-004) LS $95,000 4 $380,000
Inflow Pump Station {§2a-001) CFS $6,200 45 $279,000
Dewatering CY $0.26 11,889 $3,001
Rip-rap CY $42 120 $5,008
Seeding AC $694 26 $18,126
CONSTRUCTION PROBABLE DIRECT COST SUBTOTAL $10,403,287
Overhead - Jobsite Supervision - 3% Direct Costs Subtotal LS 3% 1 $312,089
Qverhead - Small Tools & Supplies - 2% Direct Costs Subtotal LS 2% 1 $208,066
Overhead - Contractors Quality Control - 1% Direct Costs Subiotal LS 1% 1 $104,033
Mobilization - 12% of Subtotal, Direct Costs Subtotal LS 12% 1 $1,248,394
CONSTRUCTION PROBABLE COST SUBTOTAL $12,275,878
Bonds and Insurance - 1.5% of total of labor and materials LS | 2% 1 $184,138
Sales Tax Inciuded in Construction Probable Direct Cost Subtotal
Profit - 10% of Subtotal LS 10% 1 $1,227,588
Contingency - 30% of Subtotal LS 30% 1 $3,682,764
CONSTRUCTION PROBABLE COST TOTAL $17,370,368
Notes: Abbreviations:
UOM  Unit of Measure
LS Lump Sum
EA Each
CY  Cubic Yards
LF  Linear Foot
AC  Acre
CFS Cubic Feet per Second
LAND ACQUISITION PROBABLE COST
ITEM NO. DESCRIPTION UOM UNIT COST GQUANTITY TOTAL
Land Acquisitions AC $5,000 0 30
Land Cost Contingency LS 50% 1 30
Land Acquisitions (appraisals, negotiations, elc..) LS 2.5% 1 $0
CONSTRUCTION PROBABLE COST TOTAL $0
DESIGN PHASE PROBABLE COST
ITEM NO. DESCRIPTION UOM UNIT COST QUANTITY TOTAL
Construction Management LS 7.5% 1 $1,302,778
Engineering Planning and Design LS 10% 1 $1,737,037
Program Management LS 2.5% 1 $434,259
CONSTRUCTION PROBABLE COST TOTAL $3,474,074

TOTAL PROBABLE COST

$20,844,400/
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C-139 Basin Phosphorus Water Quality and Hydrology Analysis
South Florida Water Management District (SFWMD)
ADA Project No. C110-0106-08

CALCULATION FOR EXCAVATION
Project 2a

Proposed cress sectional area of canal = 850 sq. ft.

Excavation of New Canal
New Canal Length = 4.5 miles

DATE: 07/17/2007

Excavation of New Canal = (850 sq. ft.) (4.5 miles} (5,280 ft/mile) (1 cy/27 cu. ft.)

Excavation of New Canal = 748,000 cy

Excavation of Canal Widening
Canal Widening Length = 7 miles

Excavation of New Canal= (850 sq. ft.) (60%) (7 miles) (5,280 ft/mile) {1 cy/27 cu. ft.)

Excavation of New Canal = 698,133 cy

Total Excavation of Canal Widening
Total Excavation of Canal= 1,446,133 c¢y

Abbreviations

sq. ft. - square feet
ft - feet

cy - cuhic yards
cu. ft. - cubic feet
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C-139 Basin Phosphorus Water Quality and Hydrology Analysis
South Florida Water Management District (SFWMD}
ADA Project No. C110-0106-09

DATE: 07/17/2007
PROBABLE PLANNING-LEVEL OPINICN OF CAPITAL COST

Project 2b
CONSTRUCTION PROBABLE COST
ITEM NO. DESCRIPTION UOM UNIT COST QUANTITY TOTAL
Gated Culvert {G2b-001,62b-002,G2b-003,G2b-004,(32b-005,G2b-006) LS $95,000 5] $570,000
Dewatering cY $0.26 14,267 $3,700
Rip-rap cY $42 144 $6,011
Seeding AC $6594 26 $18,126
CONSTRUCTION PROBABLE DIRECT COST SUBTOTAL $597,846
Overhead - Jobsite Supervision - 3% Direct Cosis Subtotal LS 3% 1 $17,9356
Qverhead - Small Tools & Supplies - 2% Direct Costs Subtotal LS 2% 1 $11,857
Qverhead - Coniractors Quality Control - 1% Direct Costs Sublotal LS 1% 1 $5 978
[Mobilization - 12% of Subtotal, Direct Costs Subtotal LS 12% 1 $71,742
CONSTRUCTION PROBABLE COST SUBTOTAL $705,458
Bonds and Insurance - 1.5% of total of labor and malerials LS | 2% | 1 $10,582
Sales Tax Included in Construction Probable Direct Cost Subtotal
Profit - 10% of Subtotal LS 10% | 1 $70,546
Contingency - 30% of Subtotal LS 30% I 1 $211,637
CONSTRUCTION PROBABLE COST TOTAL $998,223
Notes: Abbreviations:
UOM  Unit of Measure
LS Lump Sum
EA  Each
CY  Cubic Yards
LF  Linear Foot
AC  Acre
CFS Cubic Feet per Second
LAND ACQUISITION PROBABLE COST
ITEM NO. DESCRIFTION UOM UNIT COST QUANTITY TOTAL
Land Acquisitions AC $5,000 0 $0
Land Cost Contingency LS 50% 1 $0
Land Acquisitions {appraisals, negotiations, etc..) LS 25% 1 $0
CONSTRUCTION PROBABLE COST TOTAL $0
DESIGN PHASE PROBABLE COST
ITEM NO. DESCRIPTION uom UNIT COST QUANTITY TOTAL
Construction Management .S 7.5% 1 74,867
Engineering Planning and Design LS 10% 1 99,822
Program Management LS | 2.5% 1 24,956
CONSTRUCTION PROBABLE COST TOTAL $199,645

[ TOTAL PROBABLE COST $1,197,900]
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C-139 Basin Phosphorus Water Quality and Hydrology Analysis
South Florida Water Management District (SFWMD)
ADA Project No. C110-0106-09

DATE: 07/17/2007
PROBABLE PLANNING-LEVEL OPINION OF CAPITAL COST
Project 3
CONSTRUCTION PROBABLE COST
{ITEM NO. DESCRIPTION UOM | LUNIT COST QUANTITY TOTAL
CCDD Levee LS $310,776 1 $310,776
Eastern Levee Conceptual Impoundment LS $368 281 1 $368,281
Inflow Pump Station ($3-001) CFS $6,200 220 $1,364,000
Qutfall Weir Structure ($3-002) LS $450,000 1 $450,600
Excavate Canal Extension CcY $6.72 947 470 36,366,998
Dewatering cY $0.26 4,756 1,236
Rip-rap CY $42 48 2,004
Seeding AC $694 30 $20,511
Southern Levee Conceptual Impoundment LS $265,605 1 $265,505
nflow Pump Station (§3-003) CFS $6,200 210 $1,302,000
nflow Pump Station (53-004) CFS $6,200 20 $124,000
Excavate Canal Extension cY $6.72 340,630 $2,280,034
Gate (G3-001,G3-002) LS $435,000 1 $435,000
Qutfall Weir (53-005) LS $450,000 2 $900,000
Dewatering cY $0.26 9,611 32,473
Rip-rap cY $42 96 $4,007
Seeding AC $684 21 $14,787
CONSTRUCTION PROBABLE DIRECT COST SUBTOTAL $14,220,612
Overhead - Jobsite Supervision - 3% Direct Costs Subtotal LS 3% 1 $426,618
QOverhead - Small Tools & Supplies - 2% Direct Costs Subtotal LS 2% 1 $284,412
Qverhead - Contractors Quality Control - 1% Direct Costs Subltotal LS 1% 1 $142,206
Mobilization - 12% of Subtotal, Direct Costs Subtotal LS 12% 1 $1,706,473
CONSTRUCTION PROBABLE COST SUBTOTAL $16,780,322
Bonds and Insurance - 1.5% of total of labor and materials LS | 2% 1 $251,705
Sales Tax Included in Construction Probable Direct Cost Subtotal
Piofit - 10% of Subtotal | S 10% 1 $1,678032
Contingency - 30% of Subtotal LS | 30% 1 $5,034,097
CONSTRUCTION PROBABLE COST TOTAL $23,744,156
Notes: Abbreviations:
Construction of each leveée cost includes the following: UOM  Unit of Measure
1) 10% additional fill material to account for swell LS  Lump Sum
2) Fill costs account for: EA  Each
60% Compaction CY  Cubic Yards
10% Subgrade LF  Linear Foot
10% Base AC  Acre
7% Fill Spread CFS Cubic Feet per Second
3% Hauling
10% Stabilization
Clearing and Grubbing {including tree removal)
LAND ACQUISITION PROBABLE COST
ITEM NO. DESCRIPTION UOM UNIT COST QUANTITY TOTAL
Land Acquisitions AC $5,000 1,640 $8,200,000
Land Cost Contingercy LS 50% 1 $4,100,000
Land Acquisitions (appraisals, negotiations, etc..) LS | 2.5% 1 $307.,500
CONSTRUCTION PROBABLE COST TOTAL $12,607,600
DESIGN PHASE PROBABLE COST
ITEM NO. DESCRIPTION UOM UNIT COST QUANTITY TOTAL
1 Construction Management LS 7.5% 1 $1,780,812
2 Engineering Planning and Design LS 10% 1 $2,374,416(
3 Program Management LS 2.5% 1 $593 604
CONSTRUCTION PROBABLE COST TOTAL $4,748,831

TOTAL PROBABLE COST __ $41,100,500/




JlL A.D.A. ENGINEERING, INC.

C-139 Basin Phosphorus Water Quality and Hydrology Analysis
South Florida Water Management District (SFWMD)
ADA Project No. C110-0106-09

CALCULATION FOR EXCAVATION
Project 3

Proposed cross secticnal area of canal = 850 sq. ft.

Excavation of New Canal
New Canal Length = 57 miles

DATE: 07/17/2007

Excavation of New Canal = (850 sq. ft.) (5.7 miles) (5,280 ft/mile) (1 cy/27 cu. ft.)

Excavation of New Canal = 947 487 cy

Total Excavation of Canal Widening
Total Excavation of Canal= 947,467 cy

Abbreviations

sq. ft. - square feet
ft - feet

¢y - cubic yards
cu. ft. - cubic feet
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C-139 Basin Phosphorus Water Quality and Hydrology Analysis
South Florida Water Management District (SFWMD)
ADA Project No. C110-0106-09

PROBABLE PLANNING-LEVEL OPINION OF CAPITAL COST
DATE: 07/17/2007

Construction Cost

Kem No. Description uom Soft Cost Converted Quantity Total
Cost (%} Cost for 2007

01056-001 Temporary facililies mo $2,500.00 $2.583.33 1] $0.00
01200-001 Rental-Crusher, Incl mob, de-mob and operation ea $40,000.00 $41,333.33 0 $0.00
01200-001 Field Vehicles ea $23,750.00 $24,541.67 Q $0.00
01250-001 Survey for Stage Monitor Set-up Is $35,000.00 $36,166.67 Q $0.00
02060-0450 | Site demo, pipe removal, seweriwater, no exc, 48"-6"0 oy $1.0t $1.04 0 $0.00
02070-1080 _ |Equip, dml, 30" vertical turbine pump, moter, complete ea $10,000.00 $10,333.33 Q $0.00
02170-0050 [Saw cutting, concrete walls, rod reinforced, perim of depth [ij $9.46 $9.78 4] $0.00
02220-001 Remove Water structure ea $50,000.00 $51.666.67 [¢] $0.00
02220-110 Building Demolition sf $25.00 $25.83 Q $0.00
02230-100 Clearing and Grubbing Ac $1,200.00 $1,240.00 1] 0.00
02230-100 Light Clearing Ac $600.00 $620.00 [] 0.00
02230-102 Clear and Grub Levee Area AC $515.00 $532.17 [y 0.00
02230-200 Herbicide Treatment {for removal of exotic vegetation) Ac $240.00 $248.00 Q $0.00
02230-300 Tree removal more 600 Tree/Ac Ac $3,650.00 $3.771.67 0 $0.00
02230-310 Seeding and Mulching and Watering Ac $1,200.00 $1,240.00 o] $0.00
02230-311 Seeding and Grassing Ac $2,000.00 $2,066.67 0 $0.00
02240-0150  |Dewatering, pumping 8 hr, unattended, 8" centrifugal pump ea $238.49 $246.44 0 $0.00
02240-0160 _ |Dewatering, pumping 8 hr, unattended, add per additional 8"pump day $110.55 $114.24 0 $0.00
02240-100 Dewatering cy $0.25 $0.26 0 $0.00
02300-100 Earthwork Construction to supply water to inflow canal cy $4.00 $4.13 0 $0.00
02305-100 Mobilization/Demno of offices/equipment/personnel LS $250,000.00 $258,333.33 0 $0.00
02315-100 Excavation (heavy} Includes Entrance Canal cy $3.50 3.62 0 $0.00
02315101 Excavation (light) Includes Entrance Canai cy $2.55 2.64 Q $0.00
02315-320 Compact Spoil cy $1.00 1.03 0 $0.00
02315-416 Drilling and Blasting Canal cy $1.00 51.03 4] $0.00
02315-424 Excavate Existing Spoil cy $1.00 $1.03 0 $0.00
02315-432 Peat Excavalion cy 0.80 $0.62 i) $0.00
02315-462 Cap rock Excavatioh cy 2.00 $2.07 4] $0.00
02315-510 Place Spoil cy 1.00 $1.03 1] $0.00
02320-0030 _ |Backfill, FE loader. bulk up to 150" haul, ng compaction cy 1.40 1.45 ] $0.00
02320-0030  |Backfill, dozer backiill, bulk, up to 150" haul, ho compaction cy $1.00 $1.03 1] 5000
02340-0010__|Bedding, crushed stone 3/4" to 1/2" cy $16.50 $17.05 0 0.00
02340-0010 9" Bedding cy $28.05 $26.92 0 0.00
02360-0020 |Compacticn, sheepsfoot of wobbly wheel roller, 24" lift, select fill cy $0.14 30.14 0 $0.00
02380-0030 | Compaction, Vibratory plate, 8" fifis, Subgrade cy $1.15 $1.19 0 $0.00
02360-0031 Compaction, vibratory plate, 24" lifts, subgrade cy $0.31 $0.32 0 $0.00
02360-0032  |Compaction, vibratory plate, 24" lifts, Backfill oy $0.31 $0.32 0 $0.00
02360-0040  [Compaction, Vibratory plate, 8" lifts, Bedding cy $1.15 $1.19 0 $0.00
02370-0050 | Drilling and Blasting, bulk driling and blasling, can vary greally, avg cy $2.00 $2.07 0 $0.00
02390-0010  |Backhoe Excavation and Load Blasted Material cy 1.56 $1.61 0 $0.00
02396-0050  |Excavating and Loading Road, FE Loader,, whimid, 1.5 cy 2.25 2.33 0 $0.00
02396-0050  |Excavate and Spread [oose, 300" haul, FE LDR, whimtd, 1.5 cy cap cy 2.29 2.37 0 $0.00
02430-0010 __ |Fill, spread dumped matl, by dozet, no compaction cy 1.03 1.06 ] $0.00
02430-0030  (Fill, spread f, from stockpile w/2-1/2 cy FE LDR, 130 HP, 300'haul cy 1.54 1.59 0 $0.00
02450-0010  |Excavate Trench, cont ftg, no sht or dewater, 4'8' D, 1.5 ¢y hyd bac cy 1.66 1.72 4] $0.00
02460-001Q _ |Hauling, LCY, no loading, 16cy dump truck, 4 mile RT, 1.6 Ids/hr cy $2.84 2.93 4] $0.00
02460-0020 |Hauling, LCY, no loading, 12 ¢y Dump Truck, IDM, RT, .60 LDS/Mhr cy $11.42 $11.80 0 0.00
02460-0900 |Loading frucks FE LDR, 3cy cy $1.19 $1.23 0 $0.00
02470-0020 |Soil Stabilization, geotex fabric, woven, HD, 600Ib tensile set cy $1.82 $1.88 ] 0.00
02480-0010 _ [Rip-rap, randem, machine placed for slope protection cy $40.39 $41.74 )] $0.00
02500-0020  |Bulkheads, reinforced concrete, 12 high I $289.29 $298.93 [] $0.00
02560-0090  |Drainage, 8' X 8’ precast Box culvert, 8' Section If $278.71 $288.00 Q 0.00




tem Mo. Description uom Soft Cost Converted Quantity Total
Cost (%) Cost for 2007

02630-100 M_gj_or Culvert Replacement ea $100,000.00 $103,333.33 Q $0.00
02630-101 Minor Culvert Replacement ea $35.000.00 $36,166.67 0 $0.00
02630-200 Intemal Gated STR-1670 cfs ea $82,000.00 $684,733.33 0 $0.00
02630-201 Intemal Gated STR-1200 cfs €a $65,000.00 $67,166.67 0 $0.00
(2720-200 Temporary Construction {Shoo-fly: temporary by-pass} ft $100.00 $103.33 0 $0.00
02720-200B__ [New Agr Bridges EA $500,0600.00 $516,666.67 0 $0.00
02740-310 Appreach Reconstruction ft $200.00 $206.67 0 $0.00
02840-0310__ {Seeding, mechanical seeding, 215 Ib/acre Ac $671.16 $693.53 1] $0.00
02840-0311 _ |Hydro Seeding Ac $2,130.00 $2,201.00 0 $0.00
02840-910 Traffic Control LS $40,000.00 $41,333.33 Q $0.00
02850-100 Bridge Extension sf $500.00 $516.67 0 $0.00
02850-102 Culver Bridge Is $750,000.00 $775,000.00 4] $0.00
02850-210A  |Bridge Construction sf $120.00 $124.00 4 $0.00
03300-001 12" X 22 precast concrete bidg + delivery ea $25,902.13 $26,765.53 [+] $0.00
0§090-0010  |Fioor grating, alum, up te 300 sf, 1.5"1/8 bar, gatvanized sf $14.21 $14.68 ] $0.00
11010-001 Stilling Wells With Electrical and Telemetry ea $30,000.00 $31,000.00 ] 0.00
11010-001 Stilling well pr 10,750.00 $11,108.33 0 0.00
11040-001 Siide gate position sensor ea 23,000.00 23,766.67 0 $0.00
11040.0280 _ |Hydraulic STR, skde gate, 55, ab & grout 956" X 68" ea 17,875.33 18,471.17 0 $0.00
11040-0380  |Skde Gate-Hydraulic STR, stainless Stl, 72" X 72", elec oper ea $38,331.82 39,609.55 0 $0.00
11050-0290 | Sluice Gate, Hydraulic STR, HD self cont with actuator, 84" X 60" ea $46,029.05 $47,563.35 0 $0.00
15090-0220  [Piping, Water disl, conc. Pipe, gaskel, 72" dia ea $10.17 $10.51 0 $0.00
15096-0120 |Piping Drainage and Sewage, RCP, class 3, no gaskets, 72" dia If $152.32 $157.40 0 $0.00
15230-500 Famm Pump Station Relocation ea $300,000.00 $310,000.00 [1] $0.00
15230-501 Pump Station cfs $6.000.00 $6,200.00 0 $0.00
15230502 Retrofit Pump Station cfs $500.00 $516.67 0 $0.00
15230-503 Telemetry for Pump Station ea $500,000.00 $516,866.67 0 $0.00
15230-504 Extension of OH Powerline to Pump Station Area Mi $95,000.00 $98,166.67 0 $0.00
16195-001 Power Distribution mi $80.000.00 $82 666.67 4] $0.00
16195-001 lg[ecuicm Control Structure ea $698,000.00 $721,266.67 0 $0.00
17160-001 Tel try ea $10,750.00 $11,108.33 4] $0.00
CNL-100 Canal Cross Enlargement Ac $3,500.00 $3,616.67 g $0.00
CNL-110 Canal Enlargement {average) mi $1,122,500.00 $1,159,916.67 0 $0.00
CNL-200 Construction of borrow canal cy $4.25 $4.39 0 $0.00
CNL-300 Conveyance Canal Ac $3,500.00 $3.616.67 0 $0.00
CNL-301 Excavate Canal Extension cy $6.50 $6.72 0 $0.00
CNL-400 Infill intemal drainage canal cy $2.75 $2.84 0 $0.00
DEG-100 Degrade Farm Roads cy $2.25 $2.33 0 $0.00
DEG-101 Degrade Intericr Agricultural Ditches mi $20.000.00 $20,666.67 0 $0.00
DEG-102 Degrading Includes Balance Material Ac Ac $1,000.00 $1,033.33 0 $0.00
PLG-01 Plug inflow cy $3.50 $3.62 0 $0.00
SPILL-01 Spilway cfs $1.200.00 $1,240.00 0 $0.00
STR 1 Control Structure ea Varies $450,000.00 $450,000.00 0 $0.00
STR2 10' X 10' Gated Water Control Structure with Telemetric Control ea $425,000.00 $425,000.00 0 $0.00
STR3 6 X 10" Gated Water Control inflow Struclure ed $475,000.00 $475,000.00 4] 0.00
STR 4 8' X 10' Gated Water Central Intermediate Structure ea $375,000.00 $375,000.00 G $0.00
STRS 8'X8' Gated water control structure ea $340,000.00 $340,000.00 0 0.00
STRSB 9' X 10" gated water conlrol structure ea $30,950.00 $80.950.00 0 0.00
STR7 Construction of twin Barreled Water Control Structure ea $950,000.00 $950,000.00 [1] 0.00
STR8 Precast 72" X 72" Gate Structure ea $40,204.22 $40,204.22 0 0.00
STR-EQ f Water Conlrol STR Electrical and Telemetry ea $50,950.00 $50,950.00 0 0.00
USACE0815 [Separation Levee Ac $3,500.00 $3,500.00 0 (.00
USACE-100  |Construction of perimeter Levee cy 3.50 3.50 0 30.00
USACE-101__ |Degrade Levee at loflow Weir cy 1.25 $1.25 0 $0.00




PHASE II: C-139 BASIN PHOSPHORUS WATER QUALITY AND HYDROLOGY ANALYSIS

Work Order No CN040912-WO07-A2
Project 1 Planning Level Schedule Estimate

Year 1 T Year 2 T Year3 T Year 4
ID  |Task Name Duration ML | M2 | M3 | M4 | M5 | M6 | M7 | M8 | M9 |M10 | M1l | M12 | M13 | M14 | M15 | M16 | M17 | M18 | M19 | M20 | M21 | M22 | M23 | M24 | M25 | M26 | M27 | M28 [ M29 | M30 | M31 | M32 | M33 | M34 | M35 | M36 | M37 | M38 | M39 | M40 |
| ' |Project 1 Notice to Proceed 779 days
: Plans and Specifications 240 days ﬁ |
B Permitting 180 days #
¢ Procurement 90 days
° Construction 365 days ‘
Project: Project 1 Planning Level Schedule Estimate Task [T  Progress I Summary P External Tasks [ | Deadline &
Date: Wed 7/25/07 Split Milestone < Project Summary WEESSSSSERY  External Milestone €

JIL A.D.A. ENGEINEERING, IND.
CONSULTING ENGINEERS & PLANNERS




PHASE II: C-139 BASIN PHOSPHORUS WATER QUALITY AND HYDROLOGY ANALYSIS
Work Order No CN040912-WO07-A2
Project 2 Planning Level Schedule Estimate
ID  |Task Name ‘ Duration M1 | M1 | M2 Yg|'a’1M3 [ mMa | M5 | Me | M7 | M8 I M9 | M0 | M1 | M12 | M13 | M14Y€Fr2M15 [ ™16 [ m17 | M8 | M19 | M20 } M2l | M22 | M23 | M24 | M25
' |Notice to Proceed 432 days
: Plans and Specifications 120 days ﬁ |
B Permitting 90 days h
* | Procurement 90 days ‘ h
° Construction 180 days
Project: Project 2 Planning Level Schedule Estimate Task [NIMVINIMND  Progress Summary P External Tasks [ Deadline &
Date: Wed 7/25/07 Split Milestone * Project Summary W= Eyternal Milestone 4
R,
)
AN s -y




PHASE II: C-139 BASIN PHOSPHORUS WATER QUALITY AND HYDROLOGY ANALYSIS

Work Order No CN040912-WO07-A2
Project 2a Planning Level Schedule Estimate

‘I‘ A.D.A. ENBINEERING, ING.
CONBULTING ENBINEERS & PLANNERS

Year 1 T Year 2 T Year 3 T Year 4

ID  |Task Name Duration ML [ M2 [ M3 | M4 | M5 | M6 | M7 | M8 | M9 |M10 | Mil | M12 | M13 | M14 | M15 | M16 | M17 | M18 | M19 | M20 | M2l | M22 | M23 | M24 | M25 | M26 | M27 | M28 | M29 | M30 | M31 | M32 | M33 [ M34 | M35 | M36 | M37 | M38 | M39 | M40
| ' |Notice to Proceed 779 days

: Plans and Specifications 240 days ﬁ |

B Permitting 180 days ﬂ

¢ Procurement 90 days

° Construction 365 days ‘

Project: Project 2a Planning Level Schedule Estimate Task [NIMVINIMND  Progress Summary Ppum—— Cxternal Tasks [ Deadline <

Date: Wed 7/25/07 Split Milestone * Project Summary W= Eyternal Milestone 4

P




PHASE II: C-139 BASIN PHOSPHORUS WATER QUALITY AND HYDROLOGY ANALYSIS

Work Order No CN040912-WO07-A2
Project 2b Planning Level Schedule Estimate

Year 1 | Year 2 |

Year 3

1D Task Name Duration M-1 ‘ M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13 M14 M15 M16 M17 M18 M19 M20 M21 M22 M23 M24 M25 M26 M27 M28 M29 M30
* INotice to Proceed 558 days
: Plans and Specifications 180 days ﬁ \
* Permitting 120 days d E
* | Procurement 90 days 1
° Construction 240 days \
Task [T Milestone * External Tasks [
Project: Project 20 Planning Level Schedule Estimate Split Summary P cxternal Milestone ¢
Progress e Project Summary W=y Deadline <

‘Ii A.D.A. ENBINEERING, INC.
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PHASE II: C-139 BASIN PHOSPHORUS WATER QUALITY AND HYDROLOGY ANALYSIS

Work Order No CN040912-WO07-A2

Project 3 Planning Level Schedule Estimate

’ Year 1 | Year 2 | Year 3 | Year 4 | Year 5 | Year 6 | Year 7 | Ye
1D Task Name Duration - 1/11)1/1)1)1/1/1/1|2|2/2/2|2|2/2|2|2|2|3|3[3|3|3|3|3/3|3/3|4|4/4|4/4|/4|4/4/4|/4|5|/5/5/5/5/5|/5/5/5/5/6/6/6/6/6/6/6/6/6/6{7|7|7/7|7/7/7|7/7/7,8/8/8/8/8/8[8
* INotice to Proceed 1830 days
z Plans and Specifications 365 days ﬁ \
: Land Acquisition 730 days
¢ Permitting 270 days
° Procurement 90 days
° Construction 540 days
Task [T Milestone * External Tasks [
Project: Project 3 Planning Level Schedule Estimate Split Summary P cxternal Milestone ¢
Progress e Project Summary W=y Deadline <

‘Ii A.D.A. ENBINEERING, INC.
CONSULTING ENBINEERS & PLANNERS
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