Crosstown Parkway Extension PD&E Study and
Environmental Impact Statement

3.0 PURPOSE AND NEED FOR PROJECT

In 2004, the City was the fastest growing city in the nation. In 2005, the City remained in the top five
nationally in terms of growth. Originally promoted as a quiet retirement community, the City has
experienced substantial growth since the early 1990s as documented in the 2030 Regional Long Range
Transportation Plan (RLRTP). As shown on the following chart, the City’s population grew from 100,000 in
2003 to 125,000 in 2005, an increase of 25 percent. In 2008, the City's population totaled 157,000, an
increase of 25.6 percent between 2005 and 2008. By 2030, the City's population is projected to reach
340,000.

While growth has slowed because of the 2008/2009 economic recession, overall, a trend of increased
growth is projected to continue for the next two decades. For example, as a result of the Western
Annexation Area, over 14,000 acres west of I-95 is expected to be developed over the next 20 years. The
City’s existing transportation infrastructure crossing the NFSLR is at, or has already exceeded, its capacity.
Specifically, the Port St. Lucie Boulevard and Prima Vista Boulevard corridors provide the only means
within the City to cross the NFSLR. The Port St. Lucie Boulevard and Prima Vista Boulevard bridges
provide a vital link between the populated residential part of the City west of the river and the primarily
commercial, regional corridor of U.S. 1 on the east side of the river.
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The proposed project is needed because the existing NFSLR bridges are experiencing delays today, and
will not be able to meet the projected travel demand across the NFSLR in the future. Based on the Florida
Department of Transportation (FDOT) generalized values for roadways, if the daily traffic on a roadway is
higher than the generalized volumes, this indicates that a roadway has congestion during the peak hours
(morning and afternoon rush hours). Based on a comparison of daily volumes along the bridges to the
generalized service volume thresholds contained in the FDOT Quality/Level of Service Handbook, the
existing bridges would be considered to be operating at LOS F. This condition creates significant traffic
congestion along area roadways, threatening the safety and long-term viability of these corridors. This
demand is projected to increase, and the current congested conditions will worsen. Analyses conclude that
this high degree of traffic congestion cannot be alleviated by localized intersection improvements or
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improvements to the bridges. The need for the proposed project has long been recognized by the City, St.
Lucie County, and State authorities as evidenced by the project’s inclusion in the following documents:

e The City of Port St. Lucie Comprehensive Plan (adopted 1998 and amended in 2003);

e The St. Lucie County Metropolitan Planning Organization's (MPO) 2025 Long Range Transportation
Plan (adopted in 2001);

e The 2030 RLRTP, Martin and St. Lucie Counties Metropolitan Planning Organizations, updated
September 2008;

e The 2002 Martin and St. Lucie Counties Regional Land Use Study;

e The 2004 Urban Land Institute - Port St. Lucie, Florida Panel Report; and

e The Florida Department of Transportation Work Program - Fiscal Years 2011-2015.

The primary purpose of this project, therefore, is to relieve the existing corridors of their highly congested
conditions and provide additional east-west capacity to address the traffic impacts from recent and
projected growth in the area. To address this need, a new 6-lane divided highway is proposed from the
existing Crosstown Parkway to U.S. 1. Further discussion on the purpose and need for the project is
provided in the sections that follow, and a more detailed discussion of the purpose and need is included in
the Draft Environmental Impact Statement (DEIS).

3.1 Area Needs
3.1.1 System Linkage

The proposed crossing would connect Crosstown Parkway west of the NFSLR to U.S. 1 east of the
NFSLR,, resulting in improved traffic patterns, relief to parallel roadway sections along Port St. Lucie
Boulevard and Prima Vista Boulevard, and significantly increase the capacity of the corridors crossing the
NFSLR as documented in the Design Traffic Technical Memorandum (DTTM) prepared for this project.
This provides the east-west mobility needed for economic growth, improved emergency response, and
improved hurricane evacuation.

The Crosstown Parkway Extension is also needed to provide an efficient transportation link between the
approved developments west of 1-95 and the remainder of the City, especially the employment areas along
U.S. 1. The 2030 RLRTP population forecast for St. Lucie County is over 610,000 which exceeds the
Bureau of Economic and Business Research (BEBR) forecast of 450,000. The higher rate of growth takes
into consideration the Western Annexation Area in the City. Over the next 20 years, the Western
Annexation Area will add 30,000 homes and over 18,000,000 square feet of employment space.

3.1.2 Transportation Demand

Operational analyses indicate that segments of Port St. Lucie Boulevard and Prima Vista Boulevard,
between Bayshore Boulevard and U.S. 1, currently operate below the acceptable LOS during the AM and
PM peak hours. For example, the LOS standards adopted in the City's Comprehensive Plan for Port St.
Lucie and Prima Vista Boulevards are D and E, respectively. However, segments of these two corridors
are currently operating at LOS E and F, respectively. Furthermore, the combined traffic volume at the
existing two bridges over the NFSLR already exceeds capacity. If no improvement is provided, the
crossings will continue to degrade as the City’s growth continues. Transportation demand forecasts
obtained from the design traffic analysis for the proposed project indicate that the traffic volume crossing
the NFSLR is projected to increase from about 104,700 vehicles in 2008 to about 156,000 in 2037, an
increase of over 48 percent, exceeding the existing combined bridges capacity (89,200) by 74 percent.
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3.1.3 Modal Interrelationships

The proposed Crosstown Parkway Extension would provide enhanced opportunities to improve modal
interrelationships throughout the City and St. Lucie County. The 2030 RLRTP included the initiation of the
Port St. Lucie City Center trolley service and establishment of a multimodal transportation hub in Port St.
Lucie on U.S. 1. The corridor’s right of way can accommodate bus bays that can be strategically located to
serve the residential areas while minimizing their operational impacts by placing them outside intersection
influence areas. Further, the corridor would provide a direct and highly efficient link between 1-95 and U.S.
1 for freight trucks and future express bus service.

3.2 Project Corridor Needs
3.2.1 Capacity

The Port St. Lucie Boulevard and Prima Vista Boulevard bridges 2008 Annual Average Daily Traffic (AADT)
are 66,330 and 38,350, respectively, which exceeds their capacity. The capacity deficiencies are primarily
a result of the City’s population growth. The Crosstown Parkway Extension is, therefore, essential to
providing the needed capacity to accommodate the existing and future travel demand forecasts projected to
cross the NFSLR. The combined capacity from the existing bridges and proposed Crosstown Parkway
Extension will be increased from 89,200 to 142,700.

An additional benefit resulting from the extension of the Crosstown Parkway is that it would provide a
continuous third east-west corridor from west of -95 to U.S. 1 that would relieve traffic congestion on the
parallel corridors of Port St. Lucie and Prima Vista Boulevards. Operational analyses indicate that travel
speed on Crosstown Parkway will be, on average, 20 percent higher than the average speed on Port St.
Lucie Boulevard and Prima Vista Boulevard because of fewer signalized intersections, improved access
control, signal coordination, and the lack of commercial driveway friction along the corridor. This results in
a shorter travel time between U.S. 1 and I-95 and a greater diversion of traffic from the two parallel
corridors. Cross street turning movement volumes would also be diverted from Port St. Lucie Boulevard
and Prima Vista Boulevard onto the Crosstown Parkway where the intersections have been designed with
dual left turn lanes, exclusive right turn lanes and adequate storage bays to more efficiently handle high
turning volumes. The proposed project would not only improve east-west mobility but also north-south
connectivity by better accommodating the cross street turning vehicles.

3.2.2 Safety

The proposed project would improve safety by reducing traffic congestion on the parallel corridors and
improving traffic circulation throughout the roadway system serving the City. The existing Crosstown
Parkway corridor is designed with wide medians and shoulders, limited number of signalized intersections,
and lack of commercial or residential driveways to minimize friction between cars and trucks by reducing
the frequency of stops and related acceleration and deceleration maneuvers. Maintaining similar operating
speeds between cars and heavy vehicles would improve traffic flow, increase the corridor capacity and
have the potential to enhance safety. Heavy vehicles diverted from Port St. Lucie Boulevard and Prima
Vista Boulevard would, in turn, reduce traffic conflicts and improve the safety on these two parallel
corridors, as well.
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4.0 ROADWAY CHARACTERISTICS

4.1 Existing Typical Section

The existing corridor generally consists of local subdivision streets and minor collector streets that service
predominately single family residential communities. The existing typical sections along the corridors
consist of two-lane undivided local roads with sidewalks located intermittently along the corridor. The
existing roadways are described in Table 4.1 and their typical sections are depicted in Figures 4.1
through 4.3.

Table 4.1
Description of Existing Roadways within Alternative Alignments

Roadway Description Figure
Six-lane major arterial with 12-foot travel lanes, 5-foot bike lanes, and
Crosstown | roadside swales in each direction, separated by a 28-foot raised grassed 41

Parkway | median. A linear park, which includes an 8-foot pedestrian sidewalk, is on '

both sides of the roadway.

Floresta | Four-lane urban minor arterial with 11-foot lanes and 8-foot sidewalks in 41
Drive each direction separated by a 20-foot landscaped median. '
West . , . .

o Two-lane minor collector with 12-foot travel lanes and roadside swales in

Virginia o 4.2

. each direction.
Drive

Walters | Two-lane minor collector with 10-foot travel lanes and roadside swales in 42

Terrace | each direction. '
Manth | Two-lane local roadway with 10-foot travel lanes and roadside swales in 49
Lane each direction. '

Veterans | Four-lane minor collector with 12-foot travel lanes, 4-foot bike lanes, and

Memorial | roadside swales in each direction, separated by 18.5-foot grassed median. | 4.3

Parkway | An 8-foot sidewalk is provided on the west side of the roadway.

Savanna | Two-lane minor collector with 14-foot travel lanes, a 6-foot undesignated
Club bike lane, and roadside swales in each direction, separated by 20-foot 43

Boulevard | grassed median. A 5-foot sidewalk is provided on the both sides of the '
roadway.
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A principle method used in satisfying surface water management criterion for water quality and water
quantity is both wet and dry detention ponds. This would adhere to the provision for additional pre-
treatment as required by SFWMD for projects with greater than 40 percent impervious area. The proposed
drainage design for each of the proposed alternatives west of the NFSLR would use conveyance swales to
route stormwater runoff generated by contiguous lands to ditch bottom catch basins situated at profile low
points. Due to constructability issues with drainage structures, the proposed swale configuration would
only be utilized as a method for stormwater conveyance and would not serve as storage for additional
water quality. The catch basins would convey stormwater runoff to wet detention ponds, which in due
course, discharge runoff into the existing drainage canals, currently under the jurisdiction of the City. The
proposed ponds overflow into the existing drainage canals, which coalesce with the NFSLR.

The proposed urban section would employ a curb and gutter typical section to curtail environmental and
ROW impacts. The stormwater runoff would be collected by curb inlets and conveyed to the designated
surface water management system using a network of storm sewer pipes. The series of storm sewer pipes
would discharge the collected runoff to the proposed surface water management facility for flood control
attenuation and provide water quality treatment that meet provincial guidelines established by SFWMD and
the City of Port St. Lucie.

The stormwater design would be under the directive of the City’'s Engineering Department. The surface
water management system surface water treatment volume would be designed to prevent the
encroachment of the hydraulic grade stage below the lowest roadside swale elevation. The proposed
improvements are not anticipated to have any significant long-term effect on the water quality of local canal
surface waters or the NFSLR. Where practical, runoff from offsite contributing areas would be routed
around the proposed roadway’s stormwater management system.

Each of the proposed build alternatives is delineated and segmented into six drainage basins based on
prevailing roadway geometry, constructability, and construction costs. This concept would limit the pipe
distances to the proposed surface water facilities and reduce construction costs.

The proposed corridor crossing drainage basins are segmented as the following:

From Manth Lane to Preston Lane;

From Preston Lane to Floresta Drive;

From Floresta Drive to bridge abutment;

High point of proposed bridge to bridge abutment;
High point of proposed bridge to U.S. 1; and
Floresta Drive to Virginia Drive.

Alternative 2A:

The basin divide for this alternative begins at the intersection of Manth Lane and West Virginia Drive before
deviating toward Walters Terrace and extends to U.S. 1. The proposed alternative is delineated into the six
previously referenced drainage segments. In the proposed condition, all onsite runoff would be collected
and conveyed via swales to strategically placed dry retention/detention ponds. Preliminary drainage design
based on profile geometry, hydrological and ROW considerations indicate that 13.5 acres of detention are
needed to satisfy water quality treatment volume and attenuation before discharging into NFSLR. It is
apparent from the aerial maps that the proposed bridge profile would impact the flow of the drainage canal
located in a residential community situated north of the proposed corridor. If this alignment is selected as
the preferred alignment, a broader more conclusive hydrologic and hydraulic analysis should be conducted
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to mitigate the impacts to the residential community. This may include providing additional treatment in the
proposed pond or a culvert to maintain existing flow patterns.

Alternative 2D:

The basin divide for this alternative begins at the intersection of West Virginia Drive and Floresta Drive and
coalesce at the intersection of Floresta Drive and Walters Terrace. The proposed alternative is delineated
into a single separate drainage basin. In the proposed condition, all onsite runoff would be collected and
conveyed via swales to strategically placed detention ponds. Preliminary drainage design based on profile
geometry, hydrological and ROW considerations indicate that 13.2 acres of detention are needed to satisfy
water quality treatment volume and attenuation before discharging into NFSLR.

Alternative 1C:

The basin divide for this alternative begins at the intersection of Manth Lane and West Virginia Drive and
extends to U.S. 1. The proposed alternative is delineated into the six previously referenced drainage
segments. In the proposed condition, all onsite runoff would be collected and conveyed via swales to
strategically placed dry retention/detention ponds. Preliminary drainage design based on profile geometry,
hydrological and ROW considerations indicate that 12.5 acres of detention are needed to satisfy water
quality treatment volume and attenuation before discharging into NFSLR. It should be noted that the wet
pond situated near the Liberty Medical Center could potentially serve as a stormwater management facility
or be used to accommodate additional treatment volumes. The existing stormwater management facility is
under the jurisdiction of the City of Port St. Lucie; the City has indicated that the existing facility could serve
as a pond site. This may limit potential impacts to the surrounding wetlands and associated development
by reducing the amount of land required for proposed stormwater management facilities.

Alternative 1F:

The basin divide for this alternative begins at the intersection of Manth Lane and West Virginia Drive and
extends to U.S. 1. The proposed alternative is delineated into the six previously referenced drainage
segments. In the proposed condition, all onsite runoff would be collected and conveyed via swales to
strategically placed dry retention/detention ponds. Preliminary drainage design based on profile geometry,
hydrological and ROW considerations indicate that 13.1 acres of detention are needed to satisfy water
quality treatment volume and attenuation before discharging into NFSLR. It should be noted that the
currently proposed bridge alignment would impact the wet pond adjacent to the residential community
situated north of the bridge alignment and would require pond mitigation for the local residential community.

Alternative 6B:

The basin divide for this alternative begins at the intersection of Manth Lane and West Virginia Drive and
extends to U.S. 1. The proposed alternative is delineated into the six previously referenced drainage
segments. In the proposed condition, all onsite runoff would be collected and conveyed via swales to
strategically placed dry retention/detention ponds. Preliminary drainage design based on profile geometry,
hydrological and ROW considerations indicate that 12.7 acres of retention/detention are needed to satisfy
water quality treatment volume and attenuation before discharging into NFSLR. It should be noted that the
currently proposed bridge alignment would impact the wet pond adjacent to the residential community north
of the bridge alignment and would require pond mitigation for the local residential community.
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Alternative 6A:

The basin divide for this alternative begins at the intersection of Manth Lane and West Virginia Drive and
extends to U.S. 1. The proposed alternative is delineated into the six previously referenced drainage
segments. In the proposed condition, all onsite runoff would be collected and conveyed via swales to
strategically placed dry retention/detention ponds. Preliminary drainage design based on profile geometry,
hydrological and ROW considerations indicates that 12.7 acres of detention are needed to satisfy water
quality treatment volume and attenuation before discharging into NFSLR. It should be noted that the
preliminary bridge alignment would impact the wet pond adjacent to the commercial development north of
the bridge alignment and would require pond mitigation for the local commercial community.

8.4 Bridge Deck Drainage

The FDEP and other regulatory agencies have stipulated that due to the sensitive nature of the OFW, no
direct stormwater runoff emanating from the proposed bridge would discharge into the NFSLR. The
SFWMD and FDEP prohibit the use of scuppers. Based on the approved bridge typical section, the
proposed bridge deck drainage design shall convey all stormwater runoff to catch basins that satisfy FDOT
spread criteria. The catch basins would transport stormwater runoff via storm drainpipes mounted below
the bridge to the proposed surface water management system. Typically the drainage pipes mounted on
the bridge undercarriage are comprised of fiberglass, ductile-iron, polyvinyl chloride (PVC), or high-density
polyethylene. Based on the preliminary bridge vertical and horizontal alignment, the corresponding
hydrology and hydraulic analysis indicate that the bridge undercarriage stormwater conduit would be a
minimum of 24 inches in diameter. The pipe diameter results were established using the FDOT design
storm of 4 inches per hour. These findings are attached in Appendix E. A complete and thorough
hydrologic and hydraulic analysis examining water surface attenuation, hydraulic grade line clearance
encroachments and friction losses will be modeled using the Advanced Intergraded Pond Routing hydraulic
software, commonly referred to as ICPR (AdICPR).

The preliminary bridge catch basin spacing would use the FDOT drainage manual spread criteria. The
bridge deck inlet spacing would be a maximum of 300 feet, unless the spread analysis indicates the need
for greater catch basin spacing. The current bridge typical section suggests that the shoulder width is 10
feet and a design speed of 45 mph; therefore, based on the FDOT spread manual, there shall be no
encroachment into the travel lane using a design rainfall event of 4 inches per hour. Using the preliminary
bridge alignment, the spread analysis indicates that there is no encroachment into the travel lane. The
complete listings of the spread result are attached in Appendix F.

8.5 Pond Volumes

The storage volumes necessary to accommodate treatment volumes for the appropriate pond sizing are
based on post-development typical sections. There were limits to pre-development vs. post-development
discharge since the canal drainage easements are subject to tidal influence associated with the NFSLR.
The proposed storage volumes provided are part of the new stormwater management system(s) for each
alternative. A summary of the water quality and water quantity requirements for each basin follows.
However, a more comprehensive analysis is listed in Table 8.1 and Appendix B of this report.
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Table 8.1

Crosstown Parkway Extension Water Quality Treatment

Volume Required in Ac-ft

Water Quality

Proposed Depth of

Alternative System CN PRE | CN POST Tptal Quality Pretrea_tment We_t Detention Proposed Storage Seasonal High Provided Storage in Feet
in Ac-ft (1) Volume in Ac-ft in Ac-ft
1-C, 1-F, 6-A, 6-B Manth lane to Prestone Lane 81 85 2.11 0.70 2.11 1.40 9 2.80 2.00
1-C, 1-F, 6-A, 6-B Prestone Lane to Floresta Drive 81 85 1.49 0.50 1.49 1.00 9 2.00 2.00
1-C Floresta DR to Bridge Abutment 81 84 2.08 0.69 2.08 1.30 9 2.60 2.00
1-C Bridge Abutment to Mid-Point of Bridge 80 98 0.49 0.16 0.49 1.90 4 3.80 2.00
1-C Mid-Point of Bridge to US-1 80 92 1.05 0.35 1.05 2.50 4 5.00 2.00
1-F Floresta DR to Bridge Abutment 81 84 2.08 0.69 2.08 1.30 9 2.60 2.00
1-F Bridge Abutment to Mid-Point of Bridge 80 98 0.58 0.19 0.58 2.30 9 4.60 2.00
1-F Mid-Point of Bridge to US-1 80 96 1.26 0.42 1.26 2.80 4 5.60 2.00
2-A Manth lane to Prestone Lane 80 84 2.81 0.94 2.81 1.90 9 3.80 2.00
2-A Prestone Lane to Floresta Drive 81 83 1.63 0.54 1.63 1.00 9 2.00 2.00
2-A Floresta DR to Bridge Abutment 81 85 1.88 0.63 1.88 1.30 9 2.60 2.00
2-A Bridge Abutment to Mid-Point of Bridge 80 98 0.58 0.19 0.58 2.30 4 4.60 2.00
2-A Mid-Point of Bridge to US-1 80 92 1.98 0.66 1.98 4.00 4 8.00 2.00
2-D Floresta Drive 83 84 2.75 0.92 2.75 1.60 9 3.20 2.00
6-A Floresta DR to Bridge Abutment 81 84 2.08 0.69 2.08 1.30 9 2.60 2.00
6-A Bridge Abutment to Mid-Point of Bridge 80 98 0.50 0.17 0.50 2.00 9 4.00 2.00
6-A Mid-Point of Bridge to US-1 80 98 1.38 0.46 1.38 2.90 4 5.80 2.00
6-B Floresta DR to Bridge Abutment 81 85 2.08 0.69 2.08 1.30 9 2.60 2.00
6-B Bridge Abutment to Mid-Point of Bridge 80 98 0.45 0.15 0.45 1.80 9 3.60 2.00
6-B Mid-Point of Bridge to US-1 80 92 1.33 0.44 1.33 3.00 4 6.00 2.00
Notes:

(1) Wet Detention Basis
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Alternative 2A:

Water Quality Volumes: The proposed six-lane typical section and bridge typical indicate an increased total
runoff volume of 12 acre-feet. The total wet detention volume is 8.8 acre-feet. The associated pond size
based on a 2-foot depth for this entire segment is 10.5 acres.

Alternative 2D:

Water Quality Volumes: The proposed six-lane typical section and bridge typical indicate an increased total
runoff volume of 0.38 acre-feet. The total wet detention volume is 2.75 acre-feet. The associated pond
size based on a 2-foot depth is 1.6 acres.

Alternative 1C:

Water Quality Volumes: The proposed six-lane typical section and bridge typical indicate an increased total
runoff volume of 9.04 acre-feet. The total wet detention volume is 7.13 acre-feet. The associated pond
size based on a 2-foot depth for this entire segment is 7.75 acres.

Alternative 1F:

Water Quality Volumes: The proposed six-lane typical section and bridge typical indicate an increased total
runoff volume of 10.13 acre-feet. The total wet detention volume is 7.52 acre-feet. The associated pond
size based on a 2-foot depth for this entire segment is 8.8 acres.

Alternative 6B:

Water Quality Volumes: The proposed six-lane typical section and bridge typical indicate an increased total
runoff volume of 9.48 acre-feet. The total wet detention volume is 7.46 acre-feet. The associated pond
size based on a 2-foot depth for this entire segment is 8.5 acres.

Alternative 6A:

Water Quality Volumes: The proposed six-lane typical section and bridge typical indicate an increased total
runoff volume of 9.59 acre-feet. The total wet detention volume is 7.56 acre-feet. The associated pond
size based on a 2-foot depth for this entire segment is 8.6 acres.

8.5.1  Pre- and Post-Development Models
Pre-Development Model

The following is a brief discussion on the development of the AdICPR pre-development model for
Alternative 6A. Alternative 6A was chosen as the exemplar due to its geometric profile. Alternative 6A
provides the most conservative model and would be used in both the pre- and post-development models.
This information was necessary to derive the pre-development discharge rates for each system and to
meet the criteria for pre- and post-development as stipulated by SFWMD. As noted earlier in the pre-
existing conditions west of the NFSLR, much of the existing drainage does not comply with SFWMD
guidelines for water quality treatment and discharges freely to the municipal canals via dry swales. The
canals ultimately discharge into the NFSLR. The pre-development model is similar to the post-
development model in terms of configuration due to the existing conditions. The post-development model
accounts for the increase in pervious area and the detention ponds, which provide water quality and
stormwater attenuation. The pre-development criterion was not analyzed east of the NFSLR. The
commercial development located within proximity of the proposed alignment provide water quality and
quantity through the use of wet detention ponds and the pre-development model is subject to hydrologic
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and hydraulic findings of the commercially developed property. The inputs that were used in the pre-
development model for each drainage basin are as follows:

Basin widths extend from proposed ROW line to proposed ROW line. The existing ROW is 80 feet wide
with an impervious width of 24 feet. The proposed ROW is 330 feet with an approximate impervious width
of 100 feet. The total basin area is approximately 44 acres. Basin 1 is made up entirely of asphalt roadway
and grassed areas along the outside shoulder areas. Approximately 7.3 percent (3.2 acre/44 acre) of the
basin area is impervious. The time and concentration within basins is assumed to be 10 minutes. This
time of concentration assumed that it will take no more than 10 minutes for runoff to sheet flow off the
roadway into the remote hydrologic point of the canal hydrograph. The runoff coefficients were calculated
according to the SFWMD Environmental Resource Permit Information Manual. The runoff coefficient (CN)
is calculated after computing the compacted water storage (S) in the soil profile. The SFWMD bases the
soil storage on the depth from the average site elevation to the SHGWT elevation and then adjusting the
soil storage to account only for the pervious areas in which water can be stored. Once the soil storage has
been appropriately weighted, the runoff coefficient (CN) is calculated from the following equation:
CN=1000/(S+10). These calculations are shown in Appendix C. Based on the stated criteria, the total
discharge for the drainage basin west of the NFSLR into the existing municipal canals is 286 cfs. The
AdICPR results for the results are illustrated in Appendices G and H.

Post-Development Model

In the post-development condition, Alternative 6A was used as an exemplar for modeling of the proposed
stormwater management system. It is postulated due to the total alignment length, this alternative would
generate the least favorable hydrologic and hydraulic conditions. The stormwater management system is
delineated into 3 distinct drainage systems for modeling. System 1 begins at Manth Lane and terminates at
the bridge abutment. Stormwater generated runoff would be conveyed by dry swales and collected by ditch
bottom inlets and conveyed to a 5.5-acre wet detention pond situated at the intersection of Floresta Drive
and West Virginia Drive. The pond would have control structures that allow for overflow into municipal
canal south of West Virginia Drive. The preliminary control structure would be a 48-inch by 48-inch
horizontal weir placed at elevation 11 feet NAVD. System 2 begins at the midpoint of the proposed bridge
and terminates at the west bridge abutment. Stormwater runoff would be collected by catch basins and
conveyed via pipes suspended from the undercarriage of the superstructure of the bridge. The pipes
discharge into a dry pond situated at the bridge abutment. The control structure would be a 48-inch by 48-
inch horizontal weir, placed at elevation 11.87 feet NAVD for flood protection that would discharge into the
NFSLR during peak stages. System 3 starts at the midpoint of the bridge and terminates at the intersection
of US 1. Stormwater generated runoff would be collected by catch basins on the bridge deck and curb
inlets for the urban typical section, then conveyed via pipes to a dry pond situated at the east bridge
abutment. The dry pond would have a 48-inch by 48-inch weir placed at elevation 7 feet NAVD for flood
protection which would discharge into the NFSLR during peak stages. Since the preferred method of
conveyance is via an internal piping network, the FDOT minimum time of concentration of 10 minutes
would be used for all basins and/or sub-basins. A drop structure was modeled for the System 1 pre-
treatment pond before discharging into the municipal canal. The length of the proposed outfall pipes were
taken from the most practical location of the control structure within each of the proposed pond sites to the
location of the outfall pipe into the receiving water body. The only unknown for the post-development
model was factoring in the necessary pond sizes that were needed to reduce the post-development
discharge rate to less than the pre-development discharge rate. Therefore, nodes were established for the
proposed ponds in each basin with the applicable stage-storage information for the variable pond sizes that
were attempted. See Node Input Report of Appendix | for the stage-storage information for the variable
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pond sizes. The post-development results for the variable pond sizes were evaluated based on the
following criteria:

1. The post-development discharge being less than the pre-development discharge for the 25-year, 3-day
design storm event;

2. The peak pond stages during the 25-year, 3-day design storm event less than 1 foot from the estimated
pond berm elevation; and

3. The peak pond stages during the 3-year, 1-day design storm event less than 2 feet below the
anticipated low gutter elevation to account for the minimum 1-foot hydraulic clearance and 1-foot
resultant pipe losses.

A tolerance of +/- 1-foot freeboard was given during the pond sizing analysis. After several analyses by
AdICPR with respect to variable pond sizes and overflow elevations, the best results using the criteria listed
above are consistent with the initial pond size and the parcels associated with the respective stormwater
management system. The stormwater management system pond size acreages are the following for
Alternative 6A:

e System 1: 5.5 acre wet pond with weir elevation 11 feet NAVD;
e System 2: 2.6 acre dry pond with weir elevation 11.87 feet NAVD; and
e System 3: 3.6 acre dry pond with weir elevation 7 feet NAVD.

A typical section of each pond is illustrated in Appendix J and the methodology for pond computations can
be found in the initial water quality calculations listed in Appendix C.

Based on the Preliminary AdICPR 25-year, 72-hour rainfall event analysis, the discharge rates for each
system of Alternative 6A are:

e System 1. 1.33cfs;
e System2: 0.00;and
e System 3: 29.78 cfs.

The complete AdICPR analysis is documented in Appendices | & K. The subsequent appendices provide
the computations for the required and provided pond sizes, weir elevations, treatment volumes, peak
discharge rates, and maximum stages, the pre-development discharge and post-development discharge
rates. However, it should be noted that the hydraulic grade line exceeds the scupper elevation and this
should be evaluated with the procedures illustrated in bridge deck design in HEC 21. The AdICPR results
indicate that post-development criteria is satisfactory and therefore meets water quantity and quality criteria
In addition, the treatment volume provided exceeds the treatment volume required and all freeboard
elevation requirements have been met.
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9.0 POND SITING ANALYSIS

The proposed alternative corridors are surrounded to the east and west by residential communities and to a
lesser extent by some commercial development in the adjacent properties along U.S. 1. The initial pond
selection process targeted parcels that were ideally situated near the proximity outfalls to minimize the
need for additional construction costs. A secondary consideration in the parcels selection process included
ROW cost, maintenance issues, utility conflicts, wetland and endangered species impacts, contamination
risk, and cultural features (historical and archaeological). A matrix evaluation was completed to determine
parcels suitable for a stormwater management facility as outlined throughout this report. This process
yielded a Pond Site Matrix Analysis listed in Appendix L.

The Pond Site Matrix factored both quantitative and qualitative analysis when assessing the stormwater
management facility pond location. The preliminary pond sites listed in the following sub-section were
based on the criterion herein and these locations may change based on final design procedures Based on
the Pond Site Matrix Analysis, approximately 100 different locations were identified as potential pond sites.
See Appendix L for a detailed depiction of the subject pond site locations.

The potential pond sites are as follows:

Alternative 2A:

System 1. Parcels 1 (Block 416) and 15, 16, 17, 18, 19, 20, 20A, 21, 22, 23 (Block 444)
System 2: Parcels 1, 2, 3,4,5,6,7,8,9, 10, 11, 31, 32 (Block 439) and 33, 34, 35 (Block 431)
System 3: Parcels are located in wetlands

Alternative 2 D:
System 1. Parcels 1,2, 3,4,5,6,7,8,9, 10, 11 (Block 428 & 429) and 12, 13, 14, 15 (Block 429)

Alternative 1C:
System 1. Parcels 1, 2, 3,4,5,6,7,8,9, 10, 11 (Block 428 & 429) and 12, 13, 14, 15 (Block 429)
System 2. Parcels Right Side 1, 1A, 2, 3, 4, 5, 30, 31 (Block 430) and 2 (Block 431)
Left Side 18, 19, 20, 21 (Block 410)
System 3: Parcels are located within State Park

Alternative 1F:
System 1. Parcels 1,2, 3,4,5,6,7,8,9, 10, 11 (Block 428 & 429) and 12, 13, 14, 15 (Block 429)
System 2: Parcels Right Side 1, 1A, 2, 3, 4, 5, 30, 31 (Block 430) and 2 (Block 431)
Left Side 18, 19, 20, 21 (Block 410)
System 3. Parcels are located within State Park

Alternative 6B:

System 1. Parcels 1,2, 3,4,5,6,7,8,9, 10, 11 (Block 428 & 429) and 12, 13, 14, 15 (Block 429)
System 2: Parcels 5, 6, 7 (Block 397) and 12, 13, 14, 15 (Block 409)

System 3: Parcels are located within State Park

Alternative 6A:
System 1. Parcels 1, 2, 3,4,5,6,7,8,9, 10, 11 (Block 428 & 429) and 12, 13, 14, 15 (Block 429)
System 2: Parcels Right 16, 17, 18 (Block 398) 23 (Block 1) and 30 (Block 3)
Left 21, 22 (Block 1) and 28, 29 (Block 3)
System 3: Parcels 8, 9, the remaining parcels are not available
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