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Executive Summary

The SR 45 (US 41) at Bonita Beach Road Project Development and Environment (PD&E) Study evaluated capacity,
safety, and multi-modal improvements at the US 41 and Bonita Beach Road intersection, in the City of Bonita
Springs, Florida. The proposed improvements will modify the signalized configuration of the US 41 and Bonita
Beach Road intersection to be a partial displaced left turn (PDLT), with the northbound and southbound left turn
movements to crossover and be located outside of the opposing traffic flow. This configuration will allow the
northbound and southbound left turning movements to operate in the same signal phase or simultaneously as
the northbound and southbound through movements. To accommodate the partial displaced left turn
configuration and facilitate the relocation of northbound and southbound turning vehicles, two new signalized
“crossover” intersections will be added along US 41 approximately 675" south and 460’ north of Bonita Beach
Road. The southbound and eastbound left turn movements are proposed to have three lanes each, and the
eastbound and westbound right turn movements are proposed to have two lanes each. Intersection
improvements will also be supported by an enhanced Northwest Quadrant Roadway and a new Northeast
Quadrant Roadway.

The purpose of this Pond Siting Report is to discuss, analyze, and identify the stormwater management plan for
the proposed roadway improvements based on environmental, hydrological, hydraulic, and economic factors.
Stormwater management for water quality treatment and runoff attenuation will be provided using wet detention
ponds, dry retention ponds, and dry linear swales. The drainage and stormwater facilities will comply with the
standards set forth by the South Florida Water Management District (SFWMD) and Florida Department of
Transportation.

Pond sites have been identified along the project limits. The analysis estimates right-of-way needs using both a
volumetric analysis which accounts for water quality treatment and water quantity attenuation. The total pond
cost estimate found in this report is a budget tool used to estimate total acquisition costs associated with each
pond site and to budget the appropriate funds for acquisition. The findings and evaluations of the environmental
(wetlands, species, contamination), archeological/historical and total costs and rankings for each pond site
alternative can be found in the Pond Alternatives Evaluation Matrix in Appendix E of this report.

Please note that the pond site’s volumetric analysis were performed with preliminary data, reasonable
engineering judgment, and assumptions. Pond sites and configurations may change during final design as more
detailed information on Seasonal High-Water Table (SHWT), wetland hydrologic information (as applicable), and
a final roadway design profile become available. Please refer to Table 1-1 for a Summary of Stormwater Pond
Sites.

Pond Siting Report 1-1
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Table 1-1: Summary of Recommended Stormwater Pond Sites

Pond Siting Report

Recommended Pond Access Pond Total Required Total Pond
Basin Preferred Pond | Easement Area | Right-of-Way Right-of-Way Cost ($)
Alternative (ac) Area (ac) Area (ac)
Qu;\a/\cl:llrr;lacrliofgc/)l:::ll\\lmay Designed by City of Bonita Springs
Basin East Pond East Alt. 1 | 0.00 | 0.00 | 0.00 | $170,963
Basin West No proposed changes to basin areas from Pre to Post
Basin North Pond West 0.00 0.41 0.41 $2,097,708
Pond North 0.00 17.34 3.67 $6,402,432
Totals: 4.08 $8,671,103
1-2
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1.0 Project Overview

Initiated in November 2019, this Project Development and Environment (PD&E) Study has been conducted to
assess various intersection alternatives for US 41 at CR 865/Bonita Beach Road. This Preliminary Engineering
Report (PER) documents the project’s purpose and need, the alternatives developed, the process of selecting the
preferred alternative, and presents the preliminary design analysis for the preferred alternative. CR 865 will be
referred to as Bonita Beach Road throughout the remainder of this report.

1.1 Project Description

The US 41 at Bonita Beach Road Project Development and Environment (PD&E) Study evaluated capacity, safety,
and multi-modal improvements at the US 41 and Bonita Beach Road intersection, in the City of Bonita Springs,
Florida. The study area limits extend along US 41 from Foley Road to just south of the Imperial River bridge, a
distance of approximately 0.9 miles. Additionally, the study area extends along Bonita Beach Road from Windsor
Road to Spanish Wells Boulevard, a distance of approximately 0.8 miles.

US 41 is a north-south principal arterial roadway running parallel to Interstate 75 (I-75) and facilitates movement
of regional and local traffic (including truck traffic) along Florida’s west coast. Bonita Beach Road is an east-west
minor arterial roadway providing a connection to I-75 and is one of two east-west connections between the Lee
County mainland and coastal communities and barrier island tourist destinations and beaches to the west. US 41
is a state roadway maintained by the Florida Department of Transportation (FDOT) District 1, while Bonita Beach
Road is maintained by the Lee County. Both US 41 and Bonita Beach Road are designated as emergency evacuation
routes.

US 41 within the project limits is a six-lane divided roadway with 5’ on-street bicycle lanes and 5’ sidewalks on
both sides of the roadway. Bonita Beach Road is a four lane divided roadway with 5’ sidewalks on both sides but
no on-street bicycle facilities.

The US 41 at Bonita Beach Road intersection of is currently a signalized intersection with two exclusive left turn
lanes and an exclusive right turn lane in each approach. Aside from the main intersection, there is currently one
other signalized intersection along US 41 at the Center of Bonita Springs (Tuffy Auto/Advanced Auto Parts). There
are three additional signalized intersections along Bonita Beach Road at the Center of Bonita Springs, Arroyal
Road, and Spanish Wells Boulevard.

The existing US 41 and Bonita Beach Road intersection has two high volume left turn movements, those being
eastbound to northbound and southbound to eastbound. To partially address these heavy movements, the City
of Bonita Springs conducted the “Network Enhancement Alignment Study — Quadrant Plan” in May 2017. From
this, the City will be designing and building a two-lane quadrant roadway connecting Bonita Beach Road at
Windsor Road to US 41 at the Center of Bonita Springs. This Northwest Quadrant Roadway is currently in design
by the City and anticipated to be built ahead of the US 41 and Bonita Beach Road intersection improvements.

Pond Siting Report 1-3



SR 45 (US 41) at Bonita Beach Road PD&E Study
FM No. 444321-1-22-01

The proposed improvements will modify the signalized configuration of the US 41 and Bonita Beach Road
intersection to be a partial displaced left turn (PDLT), with the northbound and southbound left turn movements
to crossover and be located outside of the opposing traffic flow. This configuration will allow the northbound and
southbound left turning movements to operate in the same signal phase or simultaneously as the northbound
and southbound through movements. To accommodate the partial displaced left turn configuration and facilitate
the relocation of northbound and southbound turning vehicles, two new signalized “crossover” intersections will
be added along US 41 approximately 675’ south and 460’ north of Bonita Beach Road. The southbound and
eastbound left turn movements are proposed to have three lanes each, and the eastbound and westbound right
turn movements are proposed to have two lanes each.

As noted above, a Northwest Quadrant Roadway is being constructed by the City of Bonita Springs. As part of the
PD&E study’s proposed improvements, the US 41 and the Center of Bonita Springs intersection is proposed to be
changed from a standard signalized intersection to a “thru-cut” intersection. A thru-cut intersection restricts
through movements from the minor street typically due to operational and/or geometric conditions. In this case,
the west leg is being widened from two lanes to five lanes (four eastbound approach lanes and one westbound
receiving lane) and the east leg is being widened from two lanes to four lanes (two westbound approach lanes
and two eastbound receiving lanes). This creates skew issues for any east/west through movements and creates
operational constraints that are alleviated by the thru-cut intersection configuration. Tying into the new east leg
is a Northeast Quadrant Roadway proposed between US 41 and Arroyal Road, northeast of the US 41 and Bonita
Beach Road intersection. This will be a new three-lane roadway with two lanes eastbound and one lane
westbound.

Along US 41 in the northbound direction, a 6’ sidewalk is proposed from Foley Road to Springs Plaza (Sta. 232+50)
and a 12’ shared-use path is proposed from Springs Plaza to just north of the Imperial River Boat Ramp (Sta.
271+00). In the southbound direction, a 12’ shared-use path is proposed from just north of the Imperial River Boat
Ramp (Sta. 271+00) to Bonita Funeral Home (Sta. 231+00) and a 6’ sidewalk is proposed from Bonita Funeral Home
to Foley Road. Along both sides of Bonita Beach Road, the sidewalks will be widened to 12’ shared-use paths from
the Center of Bonita Springs to Arroyal Road. Signalized marked crosswalks will be maintained on every leg of the
PDLT, including the channelized right turn lanes. Signalized marked crosswalks will also be provided on every leg
of each signalized intersection along US 41 and Bonita Beach Road within the study area. The project location is
shown in Figure 1 and the study area is shown in Figure 2.

Pond Siting Report 1-4
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1.2 Project Purpose and Need

The purpose of this project is to address the deficient operational capacity of the US 41 and Bonita Beach Road
intersection to relieve existing congestion and accommodate projected future traffic demand. The project’s
secondary goals are to 1) Enhance regional and local mobility; 2) Enhance safety conditions; and 3) Improve multi-
modal access. The need for these improvements is described in this section.

1.2.1 Transportation Demand/Capacity

The US 41 at Bonita Beach Road intersection experiences chronic congestion. As population and employment
growth are expected to continue within this area of Lee County, the intersection’s congestion is anticipated to
increase. Based on 2019 traffic counts taken, the existing Annual Average Daily Traffic (AADT) ranges from 39,000
to 53,000 along US 41 and was 30,000 along Bonita Beach Road. Based on future growth projections to a 2050
design year, the AADTs are forecast to range from 60,000 to 78,000 along US 41. The future 2050 AADT forecast
along Bonita Beach Road is 39,000.

The existing (2019) mid-day traffic analysis for the US 41 at Bonita Beach Road intersection shows that six of the
12 movements operate at Level of Service (LOS) of F, with one of those being overcapacity (volume-to-capacity
>1.0). The existing (2019) PM traffic analysis for the intersection shows that seven of the 12 movements operate
at Level of Service (LOS) of F, with two of those being overcapacity. In the future 2050 condition, the no-build
intersection operates at LOS F with an overall average vehicle delay between 85 and 92 seconds. While there are
a similar number of LOS F movements between the existing and future no-build, latent demand is expected to
increase by nearly 30 percent. The future no-build intersection is serving approximately the same amount of traffic
volume as the existing condition but with the increased volumes, there are more vehicles in the overall network
not being served.

1.2.2 Safety

Crash records were obtained for both US 41 and Bonita Beach Road within the study area, as described below:
US 41 from Foley Road (MP 0.540) to the Imperial River bridge (MP 1.482); and
Bonita Beach Road from 400’ west of Windsor Road to 450’ east of Spanish Wells Boulevard.

Crash data was obtained for the most recent five-year period on record (2018 through 2022). The crash data was
obtained from the University of Florida’s Signal Four (S4) Analytics crash database for US 41 and Bonita Beach
Road. The safety analysis was performed for the most recent five years of crash data (January 1, 2018 — December
31, 2022). Supplemental crash data from previous years (2014 to 2017) and January 1, 2023 to June 30, 2023 were
also analyzed to verify crash trends and patterns.

Figure 3 displays a summary of crash frequency by year along with the respective severities from 2014 to 2022.
There was an increase in crashes between 2014 and 2017, but there has been a decrease in crashes between 2017
and 2019 before an approximate 30 percent drop in crashes due to the COVID-19 pandemic in 2020. The number
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of crashes have stayed relatively constant in 2021 and 2022. There were 163 crashes per year on average between
2014 to 2017. However, there were 146 crashes per year on average in the study area between 2018 to 2022, not
including 2020 (a 10 percent decrease). The fatal crash in 2019 involved a vehicle striking a pedestrian on US 41
just south of Bonita Beach Road, and the fatal crash in 2021 involved an angle crash at the intersection of US 41
at Foley Road/Shanna Lane.
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Figure 3: Crashes per Year (Entire Study Area)

Forty three percent of the total study area crashes were located within the intersection influence area of US 41
and Bonita Beach Road. Figure 4 displays a summary of crash frequency by year along with the respective
severities from 2018 to 2022. There was a total of 298 reported crashes during this period, 65 injury crashes (22
percent), and one fatal crash (in 2019). As displayed in Figure 4, there were an average of 60 crashes per year at
the intersection.

Figure 5 displays the crashes at the intersection by type and severity for the five-year study period. The highest
crash type observed was rear end, comprising 59 percent of the total crashes. Sideswipe crashes (13 percent) and
left turn (8 percent) were the second and third highest crash types. These trends are consistent with the overall
study area. The fatal crash in 2019 occurred when a vehicle struck a pedestrian crossing US 41.
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A crash rate analysis was performed for the US 41 at Bonita Beach Road intersection. Note that as 2020-2022
average crash rates are not yet available, crash rate analyses were limited to 2018 and 2019 data. Based on the
analysis, the study intersection experienced higher than average crash rates in both 2018 and 2019 when
compared to both Statewide and Districtwide average crash rates.

US 41 and Bonita Beach Road are designated emergency evacuation routes for both the Florida Division of
Emergency Management and Lee County. Providing parallel service to I-75, US 41 plays an important role in
facilitating north-south traffic during incidences and emergency evacuation periods (particularly within southwest
Florida). Bonita Beach Road also serves a critical role during emergency evacuation periods as it connects US 41
and I-75 (facilities of the state evacuation route network) and provides one of two connections for residents and
tourists between the barrier islands/tourist destinations to the west and mainland of Lee County.

1.2.3 Modal Interrelationships

While sidewalks are present on both sides of US 41 and Bonita Beach Road, the only bicycle facilities present in
the study area are 5" marked bicycle lanes along both sides of US 41. Two LeeTran bus routes (Routes 150 and
600) operate along US 41 and Bonita Beach Road. In addition to the two bus routes, LeeTran has partnered with
Uber to provide ULTRA On-Demand Transit service in the Bonita Springs area. With LeeTran’s ULTRA On-Demand
Transit service is a deluxe mini-bus available seven days a week from 7:00 AM to 6:00 PM. ULTRA On-Demand
Transit allows riders to request a ride as needed, with curb to curb service.

Due to the presence of these facilities/services and the surrounding urban environment, heavy pedestrian and
bicycle traffic exists in the area (as observed during field reviews conducted for the project).

The Office of Greenways and Trails (OGT) and the Lee County Metropolitan Planning Organization (MPO) have
identified trail opportunities in the vicinity of the US 41 and Bonita Beach Road study intersection. The Coastal
Loop Trail is a spur loop from the Southwest Coastal Regional Trail, which is part of the larger FDOT Shared-Use
Nonmotorized (SUN) Trail Program. This is a planned loop trail that begins at the Southwest Coastal Regional Trail
in Bonita Springs, travels along Bonita Beach Road to the barrier islands, then travels through Fort Myers Beach
and southern Fort Myers before connecting back to the Southwest Coastal Regional Trail east of US 41 in Fort
Myers. Through discussions with Lee County MPO, no future funding has been dedicated for Coastal Loop Trail
improvements in the vicinity of the US 41 and Bonita Beach Road intersection as per the date of this report.

1.2.4 System Linkage

US 41 serves as a critical arterial in facilitating the north-south movement of regional and local traffic (including
truck traffic) as it runs parallel to I-75 along Florida’s west coast. Similarly, Bonita Beach Road serves as a major
east-west local roadway within Lee County, linking US 41 and I-75 and providing access (as one of two connections)
between the mainland of Lee County and coastal communities/tourist destinations to the west (i.e., barrier islands
and beaches).

The City of Bonita Springs performed the Network Enhancement Alignment Study, also known as the “Quadrant
Plan”, in May 2017. The purpose of the Quadrant Plan is to develop an expanded roadway network between
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Bonita Beach Road with US 41 that improves the area’s mobility, maintains a high-quality environment for the
community, and minimizes impacts to the natural environment. The City is moving forward with design and
construction for a northwest quadrant roadway.

1.3 Alternatives Analysis Summary

1.3.1 Prior Grade Separated Alternative

During the preliminary alternatives analysis efforts in 2020, a single point diamond interchange (SPDI) was one of
two alternatives being considered (along with the PDLT). The SPDI alternative assumes the northbound and
southbound through lanes on US 41 are elevated over Bonita Beach Road. Turning movements for US 41 and
Bonita Beach Road occur at a single intersection underneath the US 41 overpass. To allow access to local
businesses, through movements on the US 41 ramps were allowed. The US 41 overpass begins between the two
access points for Springs Plaza on the south side of Bonita Beach Road and ends north of the Crown Lake Boulevard
intersection to the north. Access to any minor streets along the US 41 ramps are maintained as intersections with
the US 41 ramps only.

The SPDI alternative was reviewed as part of the Stage 1 Intersection Control Evaluation. During this evaluation,
a new development was approved with their primary access to US 41 occurring at the Center of Bonita Springs
signalized intersection via the northwest quadrant roadway. The overpass’ ramps would tie-in to US 41 north of
this location and convert the Center of Bonita Springs intersection into a right-in/right-out configuration. With this
new development needing full access to US 41 at the Center of Bonita Springs, the SPDI alternative was removed
from consideration and an enhanced at-grade traffic signal was reviewed (as discussed in the next section).

1.3.2 Intersection Alternatives

Two intersection alternatives were developed to support the US 41 at Bonita Beach Road purpose and need:

e Alternative A — Enhanced Traffic Signal (Figure 6)
o Widens US 41 to eight lanes from Foley Road to the southern end of the Imperial River bridge.
o Provides additional turn lane improvements to the existing signalized intersection.

e Alternative B — Partial Displaced Left Turn (Figure 7)

o Northbound and southbound left turn movements are relocated to the outside of the opposing
flow of traffic, allowing the northbound and southbound left turning movements to operate in
the same signal phase as the northbound and southbound through movements.

o Two new signalized “crossover” intersections are proposed along US 41 approximately 675’ south
and 460’ north of Bonita Beach Road to allow left turning vehicles to cross to the other side of the
opposing flow.

The southbound and eastbound left turn movements are proposed to have three lanes each.
The eastbound and westbound right turn movements are proposed to have two lanes each.
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The intersection alternatives were developed using design provisions from the FDOT Design Manual (FDM). Each
of the proposed intersection alternatives were applied along US 41 from Sta. 221+19 to Sta. 271481 and along
Bonita Beach Road from Sta. 254+57 to Sta. 300+33.
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Figure 6: Alternative A — Enhanced Traffic Signal
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Figure 7: Alternative B — Partial Displaced Left Turn
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1.3.3 Other US 41 Improvements (Outside of Main Intersection)

1.3.3.1 Alternative A — Enhanced Traffic Signal
For Alternative A, US 41 is proposed to be modified based on the following:

e Adding a fourth travel lane in each direction and reducing the lane widths to 11’:
o Additional northbound travel lane will start just north of Foley Road (Sta. 223+50) and end at the
driveway for the Imperial River Boat Ramp (Sta. 270+00).
o The additional southbound travel lane will start at Sta. 265+00 (halfway between the Imperial
River Boat Ramp driveway (Sta. 270+00) and the US 41/Center of Bonita Springs intersection (Sta.
260+00)) and end at the Foley Road intersection (Sta. 222+75).
e A 12’ shared-use path is proposed on both sides of US 41 in lieu of the on-street bicycle facilities:
o In the northbound direction from Springs Plaza (Sta. 232+50) to just north of the Imperial River
Boat Ramp (Sta. 271+00).
o In the southbound direction from just north of the Imperial River Boat Ramp (Sta. 271+00) to
Bonita Funeral Home (Sta. 231+00).
e A7 on-street buffered bicycle lane is proposed on the south end of the corridor:
o In the northbound direction from Foley Road (Sta. 222+75) to just north of Springs Plaza (Sta.
234+50).
o Inthe southbound direction from Bonita Funeral Home (Sta. 231+00) to Foley Road (Sta. 222+75).
e A6’ sidewalkis proposed on the south end of the corridor:
o Inthe northbound direction from Foley Road (Sta. 222+75) to Springs Plaza (Sta. 232+50).
o Inthe southbound direction from Bonita Funeral Home (Sta. 231+00) to Foley Road (Sta. 222+75).

A graphic depiction of the roadway features for Alternative A is shown in Figure 8 below.
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Figure 8: Alternative A US 41 Roadway Features
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1.3.3.2 Alternative B — Partial Displaced Left Turn
For Alternative B, the northbound and southbound left turn movements will be relocated outside of the

opposing flow of traffic. This configuration will allow the northbound and southbound left turning movements to
operate in the same signal phase as the northbound and southbound through movements. To accommodate the
Alternative B configuration and facilitate the relocation of northbound and southbound turning vehicles, two
new signalized “crossover” intersections will be added along US 41 approximately 675’ south and 460’ north of
Bonita Beach Road (as shown in Figure 7). The following features detail the improvements proposed as part of
the new “crossover” intersections:

e Between Foley Road (Sta. 222+75) and southern “crossover” intersection (Sta. 239+00):
o Three 11’ northbound and southbound through lanes.
e Between southern “crossover” intersection (Sta. 239+00) and US 41 and Bonita Beach Road intersection
(Sta. 246+00) (described from right side to left side across US 41 and shown in Figure 9):
Exclusive 11’ northbound right turn lane.
Three 11’ northbound and southbound through lanes.
Dual 11’ northbound exclusive left turn lanes positioned outside of the southbound through lanes.

0O O O O

Dual 11’ eastbound to southbound exclusive right turn lanes positioned outside of the
northbound left turn lanes.
* Between US 41/Bonita Beach Road intersection (Sta. 246+00) and northern “crossover” intersection (Sta.
251+00) and (described from right side to left side across US 41):
o Dual 11’ westbound to northbound exclusive right turn lanes positioned outside of the
southbound left turn lanes.
o Triple 11’ southbound exclusive left turn lanes positioned outside of the northbound through
lanes.
o Three 11’ northbound and southbound through lanes.
o Exclusive 11’ southbound right turn lane.
e Between northern “crossover” intersection (Sta. 251+00) and US 41/Center of Bonita Springs intersection
(Sta. 260+00):
o Four 11’ northbound through lanes.
o Three 11’ southbound through lanes.
* Between US 41 and Center of Bonita Springs intersection (Sta. 260+00) and the Imperial River Boat Ramp
(Sta. 266+50):
o Four 11’ northbound through lanes (outside lane drops at the Imperial River Boat Ramp).
o Three 11’ southbound through lanes (a fourth “auxiliary” lane begins at Sta. 265+00 that drops
into the triple southbound left turn lanes).
e A 12’ shared-use path is proposed on both sides of US 41 in lieu of the on-street bicycle facilities:
o In the northbound direction from Springs Plaza (Sta. 232+50) to just north of the Imperial River
Boat Ramp (Sta. 271+00).
o Inthe southbound direction from just north of the Imperial River Boat Ramp (Sta. 271+00) to just
south of Access Road (Sta. 237+00).
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e A7 on-street buffered bicycle lane is proposed on the south end of the corridor:
o In the northbound direction from Foley Road (Sta. 222+75) to just north of Springs Plaza (Sta.
234+50).
o In the southbound direction from just south of Access Road (Sta. 237+00) to Foley Road (Sta.
222+75).
e A6’ sidewalk is proposed on the south end of the corridor:
o Inthe northbound direction from Foley Road (Sta. 222+75) to Springs Plaza (Sta. 232+50).
o In the southbound direction from just south of Access Road (Sta. 237+00) to Foley Road (Sta.

222+75).
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Figure 9: Alternative B US 41 Roadway Features
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1.4 Description of Preferred Alternative

1.4.1 Preferred Intersection Control Alternative

The purpose of this project is to address the deficient operational capacity of the US 41 and Bonita Beach Road
intersection to relieve existing congestion and accommodate projected future traffic demand. The project’s
secondary goals are to 1) Enhance regional and local mobility; 2) Enhance safety conditions; and 3) Improve
multi-modal access.

Alternatives A (Enhanced Traffic Signal) and B (PDLT) were presented at the Alternatives Public Workshop
conducted virtually on Monday April 3 and in-person on Tuesday April 4, 2023. Following the workshop,
feedback was gathered from members of the public for both alternatives. The majority of public comments
received expressing support for Alternative B, PDLT. Alternative B was favored as it does not add through lanes
along US 41, was viewed as being more operationally efficient, and provided better pedestrian and bicyclist
safety. These alternatives were also presented to the Lee County MPO on June 16, 2023 and the public support
for the PDLT alternative was documented with the MPO Board.

Discussions were held with FDOT District 1 after the Alternatives Public Workshop and it was determined
Alternative B — PDLT best aligns with the purpose and need of the project and was selected as the preferred
alternative. The following bullets summarize how the PDLT recommendation meets the primary and secondary
purpose and need goals noted above:

* Transportation Demand/Capacity
o Inthe 2050 future build condition, the average network delay for vehicles traveling through the
PDLT is approximately 50 percent less than the No-Build Alternative.
o The number of vehicles served by the PDLT in 2050 is approximately 20 percent higher than the
No-Build Alternative.
o The PDLT is anticipated to improve average vehicle delay by over 45 seconds in both the 2050
mid-day and PM peak hours when compared to the No-Build Alternative.
e Safety
o Using the predictive safety analysis methods provided in the FDOT Safety Performance for
Intersection Control Evaluation (SPICE) Tool, the PDLT intersection is predicted to decrease total
and fatal/injury crashes by over 10 percent vs the No-Build Alternative over the 20 year life cycle
from 2030 to 2050.
o Increase the volume of residents and tourists from coastal communities that can be evacuated
during an emergency event by improving intersection operations of two major evacuation routes.
o Enhance access to facilities of the state evacuation route network.
o Improve response times (due to enhanced access) to emergency events and incidences.
e Modal Interrelationships
o Sidewalks in the study area are proposed to be widened to 12’ shared-use paths along both sides
of US 41 and Bonita Beach Road.
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o These shared-use paths will improve pedestrian/bicycle access and circulation by
modifying/limiting opportunities for conflicts between automobiles and pedestrians/bicyclists.

o The 12’ shared-use path improvements proposed as part of the PDLT would help further enhance
the future vision of the Coastal Loop Trail in the study area.

o Additional median and concrete traffic separators are included in the PDLT concept to provide
pedestrian refuge areas and better facilitate non-motorist crossings.

o The PDLT will also enhance the performance and reliability of transit service operating along US
41 and Bonita Beach Road by reducing delays at the intersection.

e System Linkage

o Improve the viability of US 41 as a regional alternative facility to I-75 by reducing travel delay.

o Enhance east-west access between two primary north-south transportation corridors (US 41 and
I-75) as well as between the mainland of Lee County and coastal communities/tourist destinations
to the west.

o Enhance freight mobility and access within the area as US 41 is designated as regional freight
mobility corridor (Tier 1 Regional Freight Corridor) in the Lee County 2045 Long Range
Transportation Plan.

o The proposed PDLT improvements will support local system linkage planning efforts by providing
a Northeast Quadrant Roadway connecting US 41 to Arroyal Road.

1.4.2 Preferred Alternative Features

The following highlights the key improvement elements within the US 41 at Bonita Beach Road intersection area
for Alternative B:

1.4.2.1 us 41

The proposed roadway/intersection improvements discussed in Section 1.3.1 and 1.3.3.2 were brought forward
as part of the preferred alternative design. Outside of the main US 41 and Bonita Beach Road intersection and
“crossover” locations, additional intersection improvements are included as part of the preferred alternative:

e Signalization and turn lane improvements at the intersection of US 41 and Foley Road (Sta. 222+75).
¢ Modified “thru-cut” signalized intersection at US 41 and Center of Bonita Springs (Sta. 260+00) as shown
in Figure 10:

o A thru-cut intersection restricts through movements from the minor street typically due to
operational and/or geometric conditions. In this case, the west leg is being widened from two
lanes to five lanes (four eastbound approach lanes and one westbound receiving lane) and the
east leg is being widened from two lanes to four lanes (two westbound approach lanes and two
eastbound receiving lanes).

o Dual southbound left turn lanes are also proposed in the new thru-cut configuration.
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Figure 10: US 41/Center of Bonita Springs “Thru-Cut” Intersection

1.4.2.2 Bonita Beach Road

The following roadway improvements are proposed along Bonita Beach Road as part of the preferred alternative:

e Three 11’ travel lanes in each direction from the Center of Bonita Springs (Sta. 266+50) to Arroyal Road
(Sta. 286+25). The third eastbound through lane drops at the Spanish Wells Boulevard signal.

¢ Widening the sidewalk to be a 12’ shared-use path on both sides from the Center of Bonita Springs (Sta.
266+50) to Arroyal Road (Sta. 286+25).

At intersections along Bonita Beach Road, the following features are included are part of the preferred alternative:

* Bonita Beach Road at Center of Bonita Springs (Sta. 266+50):
o Develop a third 11’ eastbound travel lane departing intersection.

e Bonita Beach Road at Arroyal Road (Sta. 286+25):
o One additional 11’ eastbound through lane (will be a shared through/right configuration).
o Develop a third 11’ westbound travel lane departing intersection.
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o The southbound approach will be modified to include two southbound left turn lanes and one
southbound shared through/right turn lane.

1.4.2.3 Quadrant Roadway System

A new Northwest Quadrant Roadway from Bonita Beach Road at Windsor Road (Bonita Beach Road Sta. 260+00)
to US 41 at the Center of Bonita Springs (US 41 Sta. 260+00) will be constructed by the City of Bonita Springs
before the preferred alternative is planned to be constructed at the US 41 and Bonita Beach Road intersection.
The following features describe the Northwest Quadrant Roadway improvements as shown in Figure 11:

* Intersection of Bonita Beach Road and Windsor Road (Bonita Beach Road Sta. 260+00):
o An eastbound displaced left turn to the Northwest Quadrant Roadway with a new crossover
intersection just west of Windsor Road.
o The southbound approach from Windsor Road will be widened to two lanes.
o An exclusive westbound right turn lane will be added.
¢ Along Windsor Road:
o Two southbound lanes and one northbound lane.
o 6’ sidewalk on the west side and 12’ shared-use path on the east side of the roadway.
e Along New Roadway between Windsor Road and the Northwest Corner of the Center of Bonita Springs
Shopping Plaza:
o One 11’ travel lane in each direction.
o 4’ paved shoulders in each direction.
o 6’ sidewalk on the west side and 12’ shared-use path on the east side of the roadway.
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Figure 11: Northwest Quadrant Roadway — Proposed City Alighment

The design concept for the City’s Northwest Quadrant Roadway ties in at the existing US 41/Center of Bonita
Springs intersection and is not making any improvements to this intersection. In the future condition, this
intersection will not have enough capacity to accommodate the forecasted traffic demand, necessitating
additional turn lane improvements on the intersection’s west leg. As part of the preferred alternative, the
Northwest Quadrant Roadway is being modified from the northwest corner of the Center of Bonita Springs
Shopping Plaza to US 41. These changes are described below and shown in Figure 12:

¢ Northwest Corner of the Center of Bonita Springs Shopping Plaza to US 41:
o Roadway is widened to develop a center median with varying width.
One 11’ travel lane in each direction.

o 6’ sidewalks on each side of the roadway.
o 7’ buffered bicycle lanes in each direction.
o New 11’ westbound left turn lane into Center of Bonita Springs behind the Old Time Pottery

building.
e West Leg at US 41 Intersection:
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o One 11’ eastbound right turn lane.
o Three 11’ eastbound left turn lanes.
o One 11’ westbound receiving lane.
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Figure 12: Northwest Quadrant Roadway — West Leg at US 41

Tying into the east leg of this intersection is a Northeast Quadrant Roadway proposed between US 41 and Arroyal
Road, intersecting at Arroyal Road and Carolina Street. This will be a new three-lane roadway with two lanes
eastbound and one lane westbound, as shown in Figure 13. The lane configuration at the US 41 intersection is
discussed below:

* One 11’ westbound left turn lane.
e One 11’ westbound right turn lane.
* Two 11’ eastbound receiving lanes.
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2.0 Design Criteria

The project’s stormwater management facilities’ design is governed by the rules set forth by the SFWMD and
FDOT. Water treatment and attenuation requirements will comply with the guidelines as defined in Chapter 62-
330 of the Florida Administrative Code (F.A.C) and the Statewide Environmental Resource Permit Manual
(SWERP).

Wet detention ponds, dry retention ponds, and swale systems will provide for water quality improvements as well
as water quantity attenuation for the project runoff. Please refer to the sections below for the water quality, water
quantity, and pond facilities configuration criterion used for the project.

2.1 SFWMD Criteria

= Water Quality:

— Wet Detention: Treatment will be provided for the greater of one inch (1”) of runoff over the
drainage area or two and a half inches (2.5”) of runoff from the net new impervious area
(excluding water bodies). For conservative measures, the net new impervious area includes the
proposed sidewalk and shared-use path.

= An orifice should be set at the control elevation and sized to drawdown a maximum of
one-half of the required treatment volume within 24 hours.

— Dry Retention: Treatment will be provided for the greater of one-half inch (0.5”) of runoff over
the drainage area or one and a quarter inches (1.25”) of runoff from the impervious area
(excluding waterbodies).

= The entire treatment volume is to be infiltrated within 72 hours after a storm event.

The study is located in the Estero Bay Watershed within South Florida Water Management District’s
(SFWMD) jurisdiction. The project is just south of the Imperial River, Waterbody ID (WBID) 3258EB —
Imperial River (Marine Segment), an Outstanding Florida Water (OFW) and the project’s ultimate outfall.
The Imperial River has a Total Maximum Daily Load (TMDL) for Dissolved Oxygen (DO) and Total Nitrogen
(TN) meaning nutrient loading analysis will be required. Basins out falling to an OFW will provide an
additional 50% water quality treatment volume.

= Water Quantity: For open basins, SFWMD requires that the post-development peak discharge shall be at
or below pre-development peak discharge for the 25-year/72-hour and mean annual storms.

= Pond Configuration:

— Wet Detention Ponds: The water’s flow path from the inlets to the pond’s outlet must be
maximized to promote good mixing with no dead spots, minimize short circuiting, and maximize
pollutant removal efficiency and mixing.

= Area-0.5acre minimum

=  Width — 100 feet minimum for linear areas in excess of 200 feet length

= Littoral Zone — The littoral zone shall be a portion of the wet retention/detention bodies
shallower than 6 feet as measured from below the control elevation. The minimum area
shall be the lesser of 20 percent of the wet retention/detention area or 2.5 percent of the
total of the retention/detention area plus the basin contributing areas.
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= Additional source controls, BMPs and other protective measures — Increase average wet
season hydraulic residence time of wet detention ponds to at least 21 days using a
maximum depth of 12 feet from the control elevation to calculate the residence time.
= Side Slopes — The pond must be designed so that the average pond side slope measured
between the control elevation and two feet below the control elevation is no steeper than
1V:4H.
— Retention Ponds and Linear Swales: The effectiveness of retention facilities is controlled by two

key factors: the construction procedures for the facility and the overall sequence of the site
construction.
= Dryretention areas shall have mechanisms for returning the groundwater level in the area
to the control elevation.
The design of dry retention areas hall incorporate considerations for regular maintenance
and vegetation harvesting procedures.

3.0 Data Collection

The design team collected and reviewed data from the following sources:

=  FDOT Drainage Manual, January 2024

= FDOT Drainage Design Guide, January 2024

= Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) Panel Nos.
12071C0658G, Effective Date 11/17/2022, in Lee County, Florida.

=  United States Geological Survey (USGS) Quadrangle Maps

= United States Department of Agriculture (USDA) Natural Resource Conservation Service (NRCS) Soils
Survey of Lee County, Florida, 1984

=  Field Reconnaissance (April 2019)

= Existing Permit Databases (SFWMD)

= 1-ft LIDAR Data Source: Lee County, 2007

4.0 Existing Drainage Conditions
4.1 Topography & Hydrologic Features

Topography throughout the project is relatively flat with a very gradual downhill slope from the study limit’s southern
end to the north. Roadway elevations begin at 13.0 feet and decrease to 12.0 feet. All elevations mentioned in this
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4.0 Existing Drainage Conditions
4.1 Topography & Hydrologic Features

Topography throughout the project is relatively flat with a very gradual downbhill slope from the study limit’s southern
end to the north. Roadway elevations begin at 13.0 feet and decrease to 12.0 feet. All elevations mentioned in this
report are in reference to the North American Vertical Datum of 1988 (NAVD) unless otherwise stated. Where
information was available only in the National Geodetic Vertical Datum of 1929 (NGVD), it was converted to NAVD
using the conversion NAVD = NGVD — 1.38 feet. Please refer to the USGS Quadrangle Map, Figure 2 in Appendix A.
The study is just south of the Imperial River, Waterbody ID (WBID) 3258EB — Imperial River (Marine Segment), which
is an Outstanding Florida Water (OFW) and the project’s ultimate outfall. There is a Total Maximum Daily Load
(TMDL) for Dissolved Oxygen (DO) and Total Nitrogen (TN) for the Imperial River.

There are three existing drainage crossings within the study limits. There is a double 8 x 4’ concrete box culvert
(CBC) underneath US 41 south of the US 41 and Bonita Beach Road intersection which conveys a large drainage ditch
from US 41’s west side to the ditch along US 41’s east side. There is a single 10’ x 7/ CBC underneath Bonita Beach
Road east of the US 41 and Bonita Beach Road intersection conveying the ditch north to the Arroyal Mall Pond. There
is a 24” outfall pipe crossing underneath US 41 from the Center of Bonita Springs treatment pond into the Arroyal
Mall Pond. An additional crossing will be necessary underneath the proposed Northeast Quadrant Roadway to
maintain conveyance of the outfall ditch from the Arroyal Mall Pond to the Imperial River.

4.2 Soils Data and Geotechnical Investigations

The soil survey of Lee County, Florida (dated 1984) published by the USDA NRCS has been reviewed within the
project vicinity. USDA Soil Survey Geographic database (SSURGO) data was also obtained from NRCS to create a
project limits’ soils map using GIS ArcMap. The project vicinity soil survey map is illustrated in Figure 3 of Appendix
A.

Table 4-1: USDA NRCS Soil Survey Information for Lee County

Seasonal High . iee ..
. g Soil Classification
Soil . Ground Water
USDA Soil Name . = HSG
No. Depth* | Duration Depth ipe
. Unified AASHTO
(feet) | (months) (inches)
Immokalee Sand- 0-9 SP-SM A-2-4, A-3
Urban Land 9-36 SP, SP-SM A-2-4, A-3
36 Complex, 0 to 2 0.5-15 | Jun-Nov | B/D 36-55 SP-SM, SM A3, A-2-4
Percent Slopes 55-80 SM, SP-SM A-3, A-2-4
Daytona Sand- 0-5 SP-SM, SP A-3, A-2-4
Urban Land 5-36 SP, SP-SM A3
106 Complex, 0 to 5 3.5-5.0 Jun-Oct A 36-47 SP-SM, SM A-2-4, A3
Percent Slopes 47-80 SP, SP-SM A-3, A-2-4
Myakka Fine Sand- 0-6 SP-SM, SM A-3, A-2-4
Urban Land 6-20 SP-SM, SM A-3,A-2-4
123 Complex, 0 to 2 0.5-1.5 | Jun-Nov | A/D 20-36 SP-SM, SM A-2-4, A3
Percent Slopes 36-80 SP-SM, SM A-3, A-2-4
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Seasonal High . ipe ..
. g Soil Classification
Soil . Ground Water
USDA Soil Name ” : HSG
No. Depth* | Duration Depth wen
. Unified AASHTO
(feet) | (months) (inches)
Myakka Fine Sand- 0-5 SM, SP-SM A-2-4. A-3
Urban Land 5-25 SP-SM, SM A-3, A-2-4
124 Complex, 0 to 1 0.0 Jul-Oct A/D 25-39 SM A-2-4
Percent Slopes 39-80 SM, SP-SM A-3, A-2-4
Pompano Fine Sand-
Urban Land 0-4 SP-SM, SM A-2-4, A-3
131 Complex, 0 to 2 03-15 Jul-Oct | A/D 4-80 SM, SP-SM A-3, A-2-4
Percent Slopes
satellie Fine Sand- 0-3 SP-SM, SM A-2-4,A3
134 Comblex. 0 to 2 1.5-3.5 Jun-Nov A 3-65 SP-SM, SM A-3, A-2-4
plex, 65-80 SM, SP-SM A-2-4, A-3
Percent Slopes
Valkaria Fine Sand- 0-5 SM, SP-SM A-3, A-2-4
Urban Land 5-16 SM, SP-SM A-3, A-2-4
136 Complex, 0 to 2 03-15 Jul-Oct | A/D 16-51 SM, SP-SM A-3, A-2-4
Percent Slopes 51-80 SM, SP-SM A-3, A-2-4
Gator Muck, 0-18 PT A-8
Ponded-Urban Land 18-36 CL, SC, SmM A-4, A-7-6, A-6
145 Complex, 0 to 1 0.0 Jun-Dec | ¢/D 36-55 SC, SC-SM, SM A-4, A-2-4, A6
Percent Slopes 55-80 SP-SM, SM A-2-4, A-3

*Seasonal High Ground Water Table: Depth is referenced below existing grade, except where indicated as “+”.

The soils encountered along the project limits are mostly Hydrologic Soil Group (HSG) A/D, B/D, and C/D. Group A
soils have low runoff potential and high infiltration rates even when thoroughly wetted. They consist chiefly of
deep, well to excessively drained sand or gravel and have a high rate of water transmission. Group B soils have
moderate infiltration rate when thoroughly wet and consist chiefly of moderately deep or deep, moderately well
drained, or well drained soils that have moderately fine texture to moderately coarse texture. Group C soils have
low infiltration rates when thoroughly wetted and consist chiefly of soils with a layer that impedes downward
movement of water and soils with moderately fine to fine texture. Group D soils have high runoff potential. They
have very low infiltration rates when thoroughly wetted and consist chiefly of clay soils with a high swelling
potential, soils with a permanent high water table, soils with a claypan or clay layer at or near the surface, and
shallow soils over nearly impervious material. These soils have a very low rate of water transmission. If a soil is
assigned to a dual HSG, the first letter is for drained areas and the second is for un-drained areas. Soils are only
assigned a dual class if they are group D in their natural condition. According to the Soil Survey, there are 8
different soil types located along the project limits within Lee County. Table 4-1: USDA NRCS Soil Survey
Information for Lee County summarizes and lists the soil types and relevant information. The ground water depth
varies from 0’ to 5’ along the project per the NRCS Soil Survey information.

4.2.1 Contamination Screening

Contamination screening was conducted by Tierra, Inc. As a result of the contamination screening evaluation, 4
sites have been assigned a contamination risk rating. The rating system was developed by FDOT and incorporates
four levels of risk: No, Low, Medium, and High. Of the 4 sites, 2 were identified as Low Risk, 1 as Medium Risk, and
1 as High Risk.
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The sites, business operations and/or facilities identified, to date, and the risk rankings given to them are
preliminary. Additional information may become available or site-specific conditions may change and should be
considered. For the locations rated “Low” for contamination, no further action is required. These locations have
been determined not to have any contamination risk to the study area at this time. For any sites with a risk ranking
of “Medium” or “High”, Level Il field screening should be conducted if it is determined during the project’s design
that construction activities could be within their vicinity. Please refer to Appendix | - Contamination Screening
Evaluation Report for further information.

4.3 Environmental Characteristics

4.3.1 Land Use Data

A majority of the project’s area is predominately developed as commercial and retail services. Please see Figure 4
for the Land Use Map in Appendix A. The proposed improvements at the US 41 and Bonita Beach Road
intersection does not alter the existing or future land uses in the area.

4.3.2 Cultural Features

A Cultural Resource Assessment Survey has been conducted by Archaeological Consultants, Inc. The Area of
Potential Effects (APE) for the study was defined as the footprint of construction. Based on the analysis, it was
determined that all sites have a Low probability of prehistoric archaeological resources and a Low probability of
historic archaeological resources.

The archaeological survey consisted of shovel testing and field survey of the project corridor and pond footprints
(i.e., the archaeological APE). A total of 35 shovel tests were excavated. All shovel tests were negative for
prehistoric or historic sites. Five historical resources (8LL02983, 8L.L02984, 8L.L02985, 8LL02986, 8LL02987) were
identified within the project vicinity. The identified historical resources have been altered, lack sufficient
architectural or engineering features and were not determined to be significant features. Relevant information
from the Cultural Resource Assessment Survey for this study are included in Appendix G.

4.3.3 Natural and Biological Features

The proposed study area was evaluated for natural and biological features and potential impacts to these features.
These features and their anticipated involvement are identified in the Natural Resources Evaluation Report.
Relevant information from the report are located in Appendix H.

The project corridor was evaluated for the presence of potentially occurring protected species. A total of 34
protected species were identified as having potential to occur within the study area. The proposed ponds are
anticipated to have “no effect” or “may affect, but is not likely to adversely affect.”

The study area’s wetlands and other surface waters (OSW) with potential to be affected by the proposed project
were identified. A wetland assessment was performed for these wetlands and other surface waters in accordance
with the Uniform Mitigation Assessment Method (UMAM) as described in Chapter 62-345, FAC to determine the
functional value provided by the wetlands and other surface waters. The UMAM is the state-wide methodology
for determining the functional value provided by wetlands and other surface waters and the amount of mitigation
required to offset adverse impacts to those areas for regulatory permits. The impacted OSWs are considered
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upland cut components of the existing manmade drainage system; and therefore, these OSWs were not included
in the wetland assessment as mitigation is not anticipated. Based on the wetland assessment, the preferred
alternative has approximately 3.21 acres of direct impacts to wetlands and 0.81 acres of direct impacts to other
surface waters. Unavoidable impacts to wetlands will be mitigated to achieve no net loss of wetland function.

4.4 Floodplains/Floodways

The Federal Emergency Management Agency (FEMA) flood insurance rate map (FIRM) for Lee County (Map No.
12071C0658G) dated November 17, 2022 indicates Zone AE floodplains (Flood El. 9.0 and 10.0 feet NAVD) are
within the study area. The floodplain area within the study limits is tidally influenced and per SFWMD coordination
will not require compensation for anticipated impacts. The Imperial River is considered a regulatory FEMA
floodway; however, the proposed improvements considered for this study will not impact the roadway or bridge
at the river. Additional information regarding floodplains will be documented in this study’s Location Hydraulics
Report. Initial coordination with the City of Bonita Springs indicated a flooding concern at the homes and road
systems west of Beaumont Road and upstream of the double 8’ x 4’ CBC under US 41. Preliminary calculations,
provided in the Location Hydraulics Report, indicate that the concrete box culvert extension will not adversely
impact the stages within the ditch upstream. It is anticipated that the flooding concerns are due to issues outside
of the study limits, which will need to be verified and coordinated with the City of Bonita Springs during final
design.

4.5 Existing Drainage Permits

US 41 and Bonita Beach Road both collect stormwater runoff in roadway curb and gutters before conveying the
runoff via closed storm sewer systems to nearby permitted stormwater treatment facilities. The surrounding
commercial developments at the intersection of US 41 and Bonita Beach Road also have their own stormwater
treatment facilities treating onsite runoff before discharging offsite. Many of these permitted facilities discharge
to the large ditch along US 41’s east side conveying the runoff to the Imperial River. The sections below briefly
describe the permitted condition and the proposed improvement’s impacts. Documents from select permits the
study could significantly impact or were used for drainage structure data collection can be found in Appendix F -
Existing Permits.

4.5.1 Permit No. 36-02988-P:

This permit is for the surface water management system for a 3.10-mile segment of US 41 from CR 887 (Old US
41 Road) to north of Bonita Beach Road. The permitted project’s north basin is within the study limits. Treatment
and attenuation are provided in a permitted FDOT pond (Pond North) located east of US 41 just south of the
Imperial River. Pond North discharges to a swale adjacent to US 41, outfalling to the Imperial River.

4.5.2 Permit No. 36-00317-S:

This permit is for the water management system serving the residential and commercial land along US 41 and
Bonita Beach Road’s southwest corner. Treatment is provided within a series of swales and dry treatment ponds
prior to discharging into the large ditch running along US 41 at the US 41 and Bonita Beach Road intersection’s
southeast corner.
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4.5.3 Permit No. 36-02746-S

This permit is for the Walgreens property treatment at the US 41 and Bonita Beach Road intersection’s southwest
corner. Treatment is provided by a dry retention swale at the property’s southwest corner before discharging to
a large ditch. This discharge joins a ditch flowing underneath US 41 via a concrete box culvert and then north
towards the Imperial River.

4.5.4 Permit No. 36-00718-S

This permit is for the surface water management of the commercial development at the US 41 and Bonita Beach
Road intersection’s northwest corner. The site’s treatment is provided by a wet detention pond on the property’s
east side discharging under US 41 to the Arroyal Mall Pond. Additional treatment is provided by a dry retention
pond at the property’s northwest side discharging to the Windsor Road treatment swale.

4.5.5 Permit No. 36-00863-S

This permit is for the commercial site at the US 41 and Bonita Beach Road intersection’s northeast corner. The
pond adjacent to US 41 at the property’s west side provides treatment and attenuation for onsite runoff as well
as accepting and routing runoff from regional drainage areas totaling approximately 393.5 acres. The areas
routed through the pond are listed below and are conveyed to the pond through outfall pipes and by the large
ditch running through the study area:

Onsite Area — 18.1 acres

Permit No. 36-00317-S Springs Plaza — 24.8 acres

Permit No. 36-00718-S Center of Bonita Springs —32.0 acres
Permit No. GP 87-20 Bonita Beach Boulevard — 18.6 acres
Permit No. 36-00854-S Woods Edge DRI —119.5 acres

Undeveloped off-site area — 180.5 acres. The pond discharges north through a weir into a ditch system leading to
the Imperial River.

4.5.6 Permit No. 36-03971-P

This permit is for the treatment swale running along Windsor Road. Stormwater runoff is collected via sheet flow
and closed storm sewer systems discharging into a series of swales. There is a control structure at Windsor Road’s
north end outfalling into the Imperial River.

4.5.7 Permit No. 36-07247-P

This permit is for the Angler’s Paradise surface water management system located north of the Northwest
Quadrant Roadway. Stormwater runoff is collected and conveyed to both dry and wet pretreatment systems prior
to discharging into a wet detention system via control structure. The system will provide treatment and
attenuation for the development prior to ultimately outfalling into the Imperial River.
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4.6 Existing Drainage Basins

There are currently four (4) existing drainage basins within the project limits. Existing basin limits were determined
by reviewing permitted plans and available LIDAR data to identify the most probable drainage patterns and outfall
locations. Refer to Appendix B — Basin Maps for basin locations. The sections below describe the basin limits and
characteristics.

4.6.1 Windsor Road/Northwest Quadrant Basin

The Windsor Road Swale Basin and Northwest Quadrant Roadway Basin begins at the study area’s western limit
along Bonita Beach Road, approximately 1100 feet west of Windsor Road and continues west towards the
intersection of US 41. The basin includes the Northwest Quadrant Roadway, which will be designed by others.
Runoff from Bonita Beach Road is collected in curb and gutter inlets and conveyed to the Windsor Road swale
before discharging to the Imperial River. The swale is permitted under Permit No. 36-03971-P. This basin is
considered an open basin.

4.6.2 Basin West

Basin West encompasses the area along Bonita Beach Road between the limits of the Windsor Road Swale Basin
and the US 41 intersection. Bonita Beach Road runoff is collected in curb and gutter inlets and conveyed to a ditch
heading south along Beaumont Road conveying stormwater south to the ditch system crossing underneath US 41
and Bonita Beach Road eventually flowing to the Arroyal Mall Pond. This basin is considered an open basin and
the ultimate outfall is the Imperial River.

4.6.3 Basin East

Basin East begins at the US 41 and Bonita Beach Road intersection and continues east to Spanish Wells Blvd.
Stormwater runoff from Bonita Beach Road and a portion of the intersection is collected within curb and gutter
inlets and discharged directly to the concrete box culvert underneath Bonita Beach Road just east of the
intersection, which conveys the ditch north to the Arroyal Mall Pond. This basin is considered an open basin with
the Arroyal Mall Pond ultimately outfalling to the Imperial River via an outfall ditch to the north.

4.6.4 Basin North

Basin North is currently permitted under SFWMD Permit No. 36-02988-P. This permit is for the surface water
management system for a 3.10-mile segment of US 41 from CR 887 (Old US 41 Road) to north of Bonita Beach
Road. Treatment and attenuation are provided in a permitted FDOT pond (Pond North) located east of US 41 just
south of the Imperial River. US 41’stormwater runoff is collected within curb and gutter inlets and conveyed to
the pond via a closed stormsewer system. This basin is considered an open basin with Pond North ultimately
discharging to the Imperial River.
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5.0 Proposed Drainage Conditions

The project limit's stormwater runoff will be collected and conveyed via curb and gutter to each basin’s
recommended pond alternative. The various pond alternatives consist of dry retention ponds, wet detention
ponds, and dry linear swales. The ponds will discharge at or near the same locations carrying the roadway runoff
in the existing condition, or directly into ditches where appropriate. The proposed ponds have been sized to
achieve the required water quality treatment and water quantity attenuation and serve as a budget tool for the
project’s right-of-way estimation.

5.1 Proposed Basins

There are four (4) proposed drainage basins within the project limits. The onsite roadway basin areas draining to
the ponds were determined to be the areas within the proposed right-of-way limits. Please see the basin
descriptions below for more information. The outfall locations in the proposed condition are the same as the
existing condition. Attenuation in the proposed ponds is provided in all basins. Please refer to the Basin Maps in
Appendix B for the pond locations. Table 5-1: Summary of Proposed Drainage Basins provides a summary of the
proposed basins.

Table 5-1: Summary of Proposed Drainage Basins

Basin Name Location Basin Area Remarks
Windsor/NW Quadrant Basin 8.19 acres Includes NW Quadrant Roadway
Basin West 2.90 acres
Basin East 8.88 acres

See Basin Ma
P Includes NE Quadrant Roadway

Basin North 57.95 acres and portion of intersections at US
41 and NW Quadrant Roadway

Note: Please see Basin Maps located in Appendix B

5.2 Methodology of Pond Determination

5.2.1 General Process

The pond sizing analysis assumes that all ponds will be designed using the appropriate criteria for wet detention
or dry retention based on the best available water table data and other proposed site conditions. The ponds were
sized assuming offsite runoff would bypass the pond site alternative toward its historical path. Our preliminary
investigation indicates the proposed expansion of Pond North will impact the outfall ditch for the Arroyal Mall
Pond. The proposed Pond North area allocates for a bypass ditch within to allow regrading this ditch. The report
focuses on the preliminary estimate of required pond volumes necessary for each roadway drainage basin. A 20%
upsize in the required pond right-of-way area has been applied for all the ponds to account for preliminary
parameters such as the estimated average wet seasonal water elevations, ground elevations and potential natural
contouring of the ponds. The ponds were sized to accommodate the increased impervious areas within each basin.

The potential pond site locations were selected by considering existing stormwater features, proximity to the
outfall location, estimated average wet seasonal water elevations, soil types, land use, and aesthetic features.
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There are several existing ponds within the project limits permitted to treat the existing project roadway. Where
viable these ponds will be utilized and expanded to continue to provide treatment for the project. Additionally,
the Northwest Quadrant Roadway’s initial phase will be designed by the City of Bonita Springs and treatment and
attenuation will be provided. Please see the correspondence section for meeting minutes for the coordination
meetings held with the City. The other pond alternative sites are vacant parcels or remnant parcel areas impacted
by the roadway improvements or quadrant roadways. It is not anticipated that any of the pond site alternatives
will alter existing or future land uses of surrounding properties or significantly impact existing landscapes.

The following parameters were considered in determining the size and location of the potential pond sites:

= Hydrologic and hydraulic factors such as existing ground elevations, soil types, estimated average wet
seasonal water elevations (AWSWE) stormwater conveyance feasibility, allowable hydraulics grade line
(HGL), and local discharge criteria (see below);

= Environmental resource impacts including wetlands and threatened or endangered species;
=  Floodplain Impacts;

= Major utility conflict potential;

= Parcel descriptions and land usage;

= Impacts to cultural resources;

= |mpacts to contamination sites;

5.2.2 Nutrient Loading Analysis

The project traverses Waterbody ID (WBID) 3258EB — Imperial River, which is impaired for nutrients and has
adopted a TMDL for DO an TN and is an OFW. Nutrient loading analysis has been performed for the study’s
proposed ponds to show there will be no adverse effects to the downstream waters. All analysis was performed
using BMPTRAINS 2020 software, developed by the University of Central Florida Stormwater Management
Academy. Analysis results are included in Appendix D — Nutrient Loading Analysis and summarized below in Table
5-2. Basin North’s existing condition nutrient loading was conducted analyzing the permitted condition routed
through the existing FDOT Pond as well as the additional basin area currently untreated that will be a part of the
post condition basin area. In the post condition the nutrient loading was routed for the proposed Basin North.
However, a portion of the proposed basin was routed to Pond West for pre-treatment in order to meet the
project’s nutrient loading requirements. All of the recommended pond sites showed a reduction in Phosphorus
and Nitrogen loading when compared with pre-development conditions. Therefore, this project meets
requirements for both Phosphorus and Nitrogen removal.
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Table 5-2: Summary of Nutrient Removal

Pre- Post- Pre- Post-
Development | Development | Development | Development Nitrogen
Basin Nitrogen Nitrogen Phosphorus Phosphorus Removal
Loading Loading Loading Loading Met?
(kg/yr) (kg/yr) (kg/yr) (kg/yr)
NW Quadrant Designed by Others
Basin West No change from Pre-Condition to Post Condition
Basin East 37.70 31.33 5.10 4.24 YES
Basin North 88.80 85.02 4.33 4.27 YES
Total 126.50 116.35 9.43 8.51 YES

5.3 Stormwater Pond Evaluation

The following sections detail each proposed basin and the relevant pond site alternatives. The full Pond Site
Evaluation Matrix is available in Appendix E. Please note, the preferred pond site alternative for each basin was
selected based on the lowest estimated total cost including the cost of right-of-way acquisition, construction,
potential remediation of contaminated soil, and wetland mitigation unless otherwise noted in the Pond Site
Evaluation Matrix.

5.3.1 Windsor Road/Northwest Quadrant Basin

A portion of Bonita Beach Road west of US 41 and the Northwest Quadrant Roadway are being designed under a
separate project led by the City of Bonita Springs. The City project’s basin begins at the study area’s western limits
along Bonita Beach Road, approximately 1100 feet west of Windsor Road and continues east towards the
intersection at US 41 to the Center of Bonita Springs’ access and includes the Northwest Quadrant Roadway.
Bonita Beach Road runoff will be collected in Bonita Beach Road’s curb and gutter inlets and the Northwest
Quadrant Roadway’s shallow swales. Stormwater runoff will be conveyed to a proposed stormwater pond
southeast of the quadrant roadway, which will ultimately outfall to the Imperial River. Coordination with the City
determined the pond would not be able to accommodate the additional improvements associated with the US 41
at Bonita Beach Road intersection or this project’s Northwest Quadrant Roadway. Therefore, Basin West’s limits
not treated within the City’s proposed pond will be accounted within the improvements and expansion of the
existing FDOT North Pond. Pond West will provide pre-treatment for the improvements proposed to the study’s
Northwest Quadrant Roadway. Please see Appendix J — Correspondence for meeting minutes of the coordination
with the City of Bonita Springs. All calculations and parameters for Pond West are located in Appendix C — Pond
Design Calculations.

5.3.1.1 Pond West

Pond West will serve as pre-treatment for the improvements to Basin North. Portions of the Northwest Quadrant
Roadway improvements proposed by this study and to Basin North will be routed to Pond West to assist meeting
nutrient loading requirements. Pond West is located west of US 41 at approximately station 261+00 (LT.). Please
see Appendix B — Basin Maps for reference. This pond site sits within one (1) parcel (33-47-25-B3-00260.0020),
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which is impacted by the proposed quadrant roadway. The pond does not have impacts to other surface waters
(OSW) or wetlands. There are no impacts to floodplains. According to the Lee County Soil Survey, Pond West
consists of Immokalee Sand (#36, HSG B/D). According to LIDAR and existing permit data obtained for this pond
site, the existing ground is at approximately 9.00 feet NAVD. With the data compiled from roadway soil borings,
available permits, and soil information, it was determined the pond will be a dry pond with the pond bottom set
at elevation 6.00 feet. The pond will encompass the total 0.41 acres of the impacted parcel’s remnant area.

5.3.2 Basin West

Basin West will maintain the same limit as the existing condition. The basin’s eastern limit at the US 41 and Bonita
Beach Road intersection will shift slightly west to reduce the proposed basin limits to maintain the same basin
area as the existing condition (larger basin width due to the proposed R/W). Stormwater runoff from Basin West
will maintain the existing outfall to Beaumont Drive’s ditch to the south. Additional proposed areas will be
collected within US 41’s stormsewer system and conveyed and accounted for within the proposed Pond North
expansion as part of Basin North. This basin is considered an open basin and the ultimate outfall is the Imperial
River.

5.3.3 Basin East

Basin East maintains the existing basin limits, beginning at the US 41 and Bonita Beach Road Intersection and
continuing east to Spanish Wells Blvd. Bonita Beach Road’s stormwater runoff and a portion of the intersection
will be collected within curb and gutter inlets and conveyed to a stormwater treatment facility prior to being
discharged to the concrete box culvert underneath Bonita Beach Road, flowing to the Arroyal Mall Pond. This
basin is considered an open basin with the Arroyal Mall Pond ultimately outfalling to the Imperial River via an
outfall ditch to the north. There are two (2) alternatives for this basin. A dry retention swale and an offsite dry
retention pond are being considered. The alternatives are discussed in the following sections. All calculations and
parameters for each alternative are located in Appendix C — Pond Design Calculations. The recommended
preferred alternative for this basin is Pond East Alt. 1, the dry retention swale.

5.3.3.1 Pond East Alternative 1

Pond East Alt. 1 is a proposed swale that will serve as the treatment and attenuation for Basin East. Alt. 1 is located
south of Bonita Beach Road from approximately station 286+50 (RT.) to station 293+10. Please see Appendix B —
Basin Maps for reference. The swale sits within the existing roadway right-of-way. The swale does not have
impacts to other surface waters (OSW) or wetlands. There are no impacts to floodplains. The swale is within the
limits of a High-Risk contamination site due to the proximity of a former gas station location. However, due to
the proposed swale being shallow and the former site now occupied by a bank, it is not anticipated to require
remedial efforts for contamination. According to the Lee County Soil Survey, the dry retention swale consists of
Pompano Fine Sane (#131, HSG A/D). According to LIDAR data obtained for this site and existing permit data, the
existing ground is at approximately 12.50 feet NAVD. With the data compiled from roadway soil borings, available
permits, and soil information, it was determined the swale bottom will be at 10.00 feet NAVD. Preliminary sizing
calculations indicate the right-of-way can accommodate a 30-foot wide swale and requires a length of
approximately 660 feet. The swale will outfall to the concrete box culvert underneath Bonita Beach Road at the
same location as the existing condition’s basin outfall. This is the preferred alternative for this basin.
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5.3.3.2 Pond East Alternative 2

Pond East Alt. 2 will serve as the treatment and attenuation pond for Basin East. Pond East Alt. 2 is located south
of Bonita Beach Road at approximately station 293+40 (RT.). This pond site sits within one (1) parcel (03-48-25-
B1-00001.0120). The pond does not have impacts to other surface waters (OSW) or wetlands. There are no
impacts to floodplains. According to the Lee County Soil Survey, the dry retention pond consists of Pompano Fine
Sand (#131, HSG A/D). According to LIDAR and existing permit data obtained for this pond site, the existing ground
elevation is at approximately 14.00 feet NAVD. With the data compiled from roadway soil borings, available
permits, and soil information, it was determined that Pond East Alt. 2 will be a dry pond with the pond bottom set
at elevation 11.00 feet. Preliminary pond sizing calculations indicate that this pond requires 0.83 acres of area.
This pond will outfall to the concrete box culvert underneath Bonita Beach Road at the same location as the
existing condition’s basin outfall.

5.3.4 Basin North

Basin North is currently permitted under SFWMD Permit No. 36-02988-P. This permit is for US 41’s surface water
management system from CR 887 (Old US 41 Road) to north of Bonita Beach Road. In the proposed condition,
the basin limits will be expanded at the Bonita Beach Road and the Northwest Quadrant Roadway intersections
to treat and attenuate the additional areas not accounted within the City’s northwest quadrant pond. The basin’s
treatment and attenuation is provided in an existing FDOT pond, Pond North. The pond has been analyzed to be
expanded to provide additional treatment and attenuation volume needed for the proposed improvements.
Stormwater runoff from US 41 will be collected within curb and gutter inlets and conveyed to the pond via a closed
stormsewer system as is done in the existing condition. This basin is considered an open basin with Pond North
ultimately discharging to the Imperial River. Modifications to the FDOT Pond North are discussed in the section
below and all calculations and parameters are located in Appendix C — Pond Design Calculations.

5.3.4.1 Pond North

Pond North will serve as Basin North’s primary treatment and attenuation pond. Pond North is located east of US
41. The pond’s southern end will be impacted by the proposed quadrant roadway. The pond will be expanded to
the west into Parcel 33-47-25-B3-00260.002A, which is also impacted by the proposed Northeast Quadrant
Roadway, and into Parcels 33-47-25-B3-00260.0010, 33-47-25-B3-00257.0010 and 33-47-25-B3-00257.0030.
According to the Lee County Soil Survey, the expanded pond area consists of Pompano Fine Sane (#131, HSG A/D)
and Immokalee Sand (#36, HSG B/D). According to LIDAR data obtained for this pond site, the existing ground is
at approximately 7.00 feet NAVD. Pond North is a wet detention pond with a control elevation of 3.60 feet NAVD.
Preliminary pond sizing calculations indicate that this pond will need to be expanded approximately 3.67 acres.
This pond will maintain the existing Imperial River outfall.

5.3.5 Arroyal Mall Pond Impacts

The proposed US 41 and Bonita Beach Road intersection improvements will have impacts to the existing Arroyal
Mall Pond, privately owned and permitted under SFWMD Permit No. 36-00863-S. The large ditch running adjacent
to US 41 from the concrete box culvert crossing at Bonita Beach Road north to the Arroyal Mall Pond will be
enclosed to accommodate the addition of the PDLT. Volumetric impacts to the Arroyal Mall Pond from the
addition of the PDLT are anticipated to be approximately 0.25 ac-ft. These impacts can be offset by re-grading the
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southern and western pond berms, which will provide approximately 0.33 ac-ft of added volume. Additionally,
portions of runoff currently directly discharging to the large ditch in the existing condition will be treated and
attenuated in the east basin and proposed stormwater management facility and offset impacts to the Arroyal Mall
Pond. During the project’s design, the concrete box culvert enclosure and Arroyal Mall Pond grading will be
required to be sized and routed as to not cause any adverse impacts or increases to the upstream stages within
the ditch or Arroyal Mall Pond. Additionally, the proposed improvements and required drainage easements to
perform work within the Arroyal Mall Pond will need to be coordinated during the project’s design phase.

5.3.6 Floodplain Compensation

One Floodplain Impact Area (FIA) has been identified within the project limits, located at the northern end of the
corridor. The FIA includes floodplains associated with the Imperial River, which range from elevation 9.0 to 10.0
feet NAVD. The Imperial River at the project location is tidal and coordination with SFWMD determined
compensation would not be required for impacts within the tidal floodplain area. Additional information
regarding floodplain impacts is located in the Location Hydraulics Report.
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6.0 Environmental Look Arounds (ELAs)

Environmental Look Arounds (ELAs) provide a unique opportunity to team up with regional stakeholders to
explore watershed wide stormwater needs and alternative permitting approaches for the project. Areas of
potential cooperation are documented in this report for future follow up as the design moves forward.

Due to the majority of the project corridor being developed there were limited opportunities for shared use or
joint use facilities. The existing Arroyal Mall pond accepts regional stormwater runoff from 393.5 acres of the
surrounding area. As discussed in Section 5.3.5, minor impacts are anticipated to the pond area from the proposed
improvements. However, the pond can be regraded within the parcel to make up for the lost volume and maintain
functionality.

Discussion of ELA opportunities were held with the City of Bonita Springs discussing the shared use of the pond
providing treatment and attenuation for the Northwest Quadrant Roadway. It was determined there was no
additional capacity available within the pond to accommodate improvements along US 41 or Bonita Beach Road.
A City of Bonita Springs meeting summary can be found in Appendix J — Correspondence.
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7.0 Conclusions and Recommendations

Potential ponds have been sized and located along this PD&E study’s project limits. The analysis estimates right-
of-way needs using a volumetric analysis, accounting for water quality treatment and water quantity attenuation.
Please note that the estimated right-of-way areas for the ponds were based on pond sizes determined from
preliminary data calculations, reasonable engineering judgment, and assumptions. Pond sizes and configurations
may change during final design as more detailed information on SHWT, wetland normal pool elevation, final
roadway profile design, etc. become available. Please refer to Table 7-1 for Preferred Stormwater Pond
Requirements.
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Table 7-1: Preferred Stormwater Pond Requirements

Required Provided
Recommended | Treatment+ | Treatment + Basin Area Pond Area
Basin From Station To Station Pond Attenuation | Attenuation (Acres) (Acres)
(ac-ft) (ac-ft)
Windsor/NW . . . . .
Quadrant Basin 249+00 (BBR) | 266+25 (BBR) Designed by City of Bonita Springs Project
Basin East 280+75 (BBR) | 300+50 (BBR) | Pond East Alt. 1 | 0.15 | 0.17 | 8.88 0.45
Basin West 266+25(BBR) 274+15 (BBR) No proposed changes to basin areas from pre to post
Pond West 0.23 0.41
Basin North 183+65 (US 41) 277+00 (Us 16.40 57.95
41) Pond North 16.44 17.34

* Please see Appendix B — Basin Maps for stationing reference.
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Made by: ZKE DATE: November 28, 2023
Checked by: REC Job Number: KIT-008-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765
(407) 971-8850 (phone)
(407) 971-8955 (fax)

PROJECT : US 41 at CR 865 (Bonita Beach Road) PD&E Study
BASIN NAME : Basin East
POND NAME : Alternative 1 (Swale)

Station Limits: From: 280+75
To: 300+50

EXISTING CONDITION

Roadway Area:

Impervious Roadway Area: 6.51 ac
Pervious Roadway Area: 2.37 ac
Total Roadway Area: 8.88 ac

Areas Measured in Microstation

Pond Area: Pervious Pond Area = 0.33 ac

Total Area: Impervious Area: 6.51 ac
Pervious Area: 2.37 ac
Total Area: 8.88 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads D 98 6.51 ac 638.0
Open Space (lawns, parks, golf courses, cemeteries, D 84 2.37 ac 199.1
Total:] 8.88 ac 837.1

CN = Total CN*Area / Total Area =

SFWMD FDOT
(25yr/72hr) | (5yr/24hr)

Soil Capacity (S)= 1000 - 10 = Precipitation (P) = 11.20in | 6.01in |

CN

Runoff:

Runoff (Q) =  (P-0.2S) Runoff (Q) =[ 10.50in | 5.34in |
(P +0.8S)




Made by: ZKE DATE: November 28, 2023
Checked by: REC Job Number: KIT-008-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765
(407) 971-8850 (phone)
(407) 971-8955 (fax)

PROJECT : US 41 at CR 865 (Bonita Beach Road) PD&E Study
BASIN NAME : Basin East
POND NAME : Alternative 1 (Swale)

Station Limits: From: 280+75
To: 300+50

PROPOSED CONDITION

Roadway Area:

Bl e Impervious Roadway Area:  7.01 ac

Pervious Roadway Area:  1.87 ac
Total Roadway Area: 8.88 ac

Areas measured frorm Microstation

Pond Area: Pervious Pond Area : 0.33ac Dry Pond
Water Surface Area: 0.00 ac
Total Pond Area: 0.33 ac

Total Area: Impervious Area: 7.01 ac

Pervious Area: 1.87 ac
Water Surface Area: 0.00 ac
Total Area: 8.88 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads D 98 7.01 ac 686.5
Proposed Ponds (Water Surface) D 100 0.00 ac 0.0
Open Space (lawns, parks, golf courses, cemeteries, D 84 1.87 ac 157.4
0.0
Total:] 8.88 ac 843.9

CN = Total CN*Area / Total Area =

SFWMD FDOT
(25yr/72hr) | (5yr/24hr)

Soil Capacity (S)= 1000 - 10 = Precipitation (P) =[ 11.20in | 6.01in |

CN

Runoff:

Runoff (Q) =  (P-0.2S) Runoff (Q) =| 10.60in | 5.43in |
(P +0.8S)




3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)
(407) 971-8955 (fax)

POND SIZING

POND NAME : Alternative 1 (Swale)

Required Treatment Volume (TV)

Selection criteria

Made by:
Checked by:

DATE: November 28, 2023

Job Number: KIT-008-01

PROJECT : US 41 at CR 865 (Bonita Beach Road) PD&E Study
BASIN NAME : Basin East

Imp. Area (Prop.) - Imp. Area (Exist)

0.50

Permitting Agency SFWMD
StormW.Mgmt. Dry Retention
Online/Offline Online
OFW Yes
Open/Closed Basin Open
. 1.25 in|x Net New Imp. Areas = 0.05 ac-ft
Dry Retention 0.50 in|x Total Basin Area =
Treatment V., = Largest of Trt. Vol. =(0.05 ac-ft
OFW Requirement, add 0.5 inches more TV|0.08 ac-ft
Required Attenuation Volume:
SFWMD FDOT
Total Runoff (ac-ft) (25yr/72hr) | (5yr/24hr)
Qpre =| 7.77 ac-ft | 3.95 ac-ft
Qpost =|  7.84 ac-ft| 4.02 ac-ft
AQ =| 0.07 ac-ft | 0.07 ac-ft

Note: Stormwater treatment provided for

improvements to the existing basin. Existing

Basin outfalls to Arroyal Mall Pond.

Attenuation V.., = 0.07 ac-ft (use largest value)




Made by: ZKE DATE: November 28, 2023
Checked by: REC Job Number: KIT-008-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765
(407) 971-8850 (phone)
(407) 971-8955 (fax)
PROJECT : US 41 at CR 865 (Bonita Beach Road) PD&E Study
BASIN NAME : Basin East

POND NAME : Alternative 1 (Swale)

Maintenance Area Width = 2.0 ft @ 1:50 Existing Ground Elevation = 12.50
Pond Tie-In Width = 1.8 ft @ 1:4 Normal Water Elevation = 7.80
Maximum Storage Depth (SD) =[ 1.25ft |with 1.0 ft freeboard Lowest EOP Elevation = 13.00

Hydraulic Grade Line (HGL) check

HGL Slope = 0.100%|Use 0.05% for very flat terrain to 0.1% for flat terrain
Distance from Pond to Lowest EOP = 100 ft
Estimated Energy Losses = 0.1ft
HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)
Estimated Storm Sewer Tailwater EL = 11.9 ft

Front of Main. Berm

Existing Ground

Attenuation Vol.

Pond Section (Dry) Treatment Vol.

Pond Bottom

. A SHWT



Made by: ZKE DATE: November 28, 2023
Checked by: REC Job Number: KIT-008-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765
(407) 971-8850 (phone)
(407) 971-8955 (fax)

PROJECT : US 41 at CR 865 (Bonita Beach Road) PD&E Study
BASIN NAME : Basin East
POND NAME : Alternative 1 (Swale)

Pond Stage / Storage Calculations

DIMENSIONS

ELEVATION DESCRIPTION AREA LENGTH WIDTH STORAGE
12.50 Pond R/W 0.38 ac 550.0 ft 30.0 ft
12.04 Back of Main. Berm 0.33 ac 546.3 ft 26.3 ft 0.36 ac-ft
12.02 0.30 ac 544 .3 ft 24 3 ft 0.36 ac-ft
12.00 Front of Main. Berm 0.28 ac 542.3 ft 22.3 ft 0.35 ac-ft
11.25 Provided Treat.Vol.+Att.Vol 0.20 ac 536.3 ft 16.3 ft 0.17 ac-ft
11.15 Req'd Treat.Vol+Att. Vol 0.19 ac 535.5 ft 15.5 ft 0.15 ac-ft
11.10 Estimated Storm Sewer TW 0.19 ac 535.1 ft 15.1 ft 0.14 ac-ft
10.70 Top of Treatment Vol. 0.15ac 531.9 ft 11.9 ft 0.08 ac-ft
10.00 Pond Bottom 0.08 ac 526.3 ft 6.3 ft 0.00 ac-ft

Required Treatment+Attenuation Vol.= 0.15 ac-ft Provided Treatment+Attenuation Vol.= 0.17 ac-ft
Required Treatment+Attenuation Stage= 11.15 ft Provided Treatment+Attenuation Stage= 11.25 ft

Estimated Treat. Vol.+Storm Sewer Att.= 0.14 ac-ft
Estimated Storm Sewer TW EL.= 11.10 ft HGL requirements met

PROPOSED POND R/W (Safety Factor of 20%) = 0.45 ac l




3000 Dovera Drive, Suite 200, Oviedo, FL 32765
(407) 971-8850 (phone)
(407) 971-8955 (fax)

PROJECT :
BASIN NAME :
POND NAME :

Station Limits: From: 280+75
To: 300+50

EXISTING CONDITION

Roadway Area:

Made by: ZKE DATE: November 28, 2023
Checked by: REC Job Number: KIT-008-01

US 41 at CR 865 (Bonita Beach Road) PD&E Study
Basin East
Alternative 2

Basin Area

Impervious Roadway Area: 6.51 ac

Areasa measured frorm

Microstation

Pervious Roadway Area: 2.37 ac
Total Roadway Area: 8.88 ac

Pond Area: Pervious Pond Area = 0.69 ac
Total Area: Impervious Area: 6.51 ac
Pervious Area: 3.06 ac
Total Area: 9.57 ac
Curve Number:
Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads D 98 6.51 ac 638.0
Open Space (lawns, parks, golf courses, cemeteries, D 84 3.06 ac 256.9

CN = Total CN*Area / Total Area =

Total:] 9.57 ac 894.9

Runoff:

Soil Capacity (S) = 1000 -10 =
CN

Runoff (Q) = (P -0.2S)?
(P +0.8S)

SFWMD FDOT
(25yr/72hr) | (5yr/24hr)

Precipitation (P) =| 11.20in | 6.01in |

Runoff (Q)=| 10.41in | 5.25in |




Made by: ZKE DATE: November 28, 2023
Checked by: REC Job Number: KIT-008-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765
(407) 971-8850 (phone)
(407) 971-8955 (fax)

PROJECT : US 41 at CR 865 (Bonita Beach Road) PD&E Study
BASIN NAME : Basin East
POND NAME : Alternative 2

Station Limits: From: 280+75
To: 300+50

PROPOSED CONDITION

Roadway Area:

Bl e Impervious Roadway Area:  7.01 ac

Pervious Roadway Area:  1.87 ac
Total Roadway Area: 8.88 ac

Areasa measured frorm Microstation

Pond Area: Pervious Pond Area : 0.69 ac Dry Pond
Water Surface Area: 0.00 ac
Total Pond Area: 0.69 ac

Total Area: Impervious Area: 7.01 ac

Pervious Area: 2.56 ac
Water Surface Area: 0.00 ac
Total Area: 9.57 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads D 98 7.01 ac 686.5
Open Space (lawns, parks, golf courses, cemeteries, D 84 2.56 ac 215.3
Total:] 9.57 ac 901.8

CN = Total CN*Area / Total Area =

SFWMD FDOT
(25yr/72hr) | (5yr/24hr)

Soil Capacity (S)= 1000 - 10 = Precipitation (P) =[ 11.20in | 6.01in |

CN

Runoff:

Runoff (Q) =  (P-0.2S) Runoff (Q) =[ 10.50in | 5.34in |
(P +0.8S)




3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)
(407) 971-8955 (fax)

POND SIZING

POND NAME : Alternative 2

Required Treatment Volume (TV)

Selection criteria

Made by:
Checked by:

DATE: November 28, 2023

Job Number: KIT-008-01

PROJECT : US 41 at CR 865 (Bonita Beach Road) PD&E Study
BASIN NAME : Basin East

Net New Impervious Area

Imp. Area (Prop.) - Imp. Area (Exist)

0.50 ac

Permitting Agency SFWMD
StormW.Mgmt. Dry Retention
Online/Offline Online
OFW Yes
Open/Closed Basin Open
Dry Retention 1.25 in|x Net New Imp. Areas = 0.05 ac-ft
Treatment V., = Largest of Trt. Vol. =(0.05 ac-ft
OFW Requirement, provide 50% more TV =|0.08 ac-ft
Required Attenuation Volume:
SFWMD FDOT
Total Runoff (ac-ft) (25yr/72hn)| (5yri24hr)
Qpre =| 8.30 ac-ft | 4.19 ac-ft
Qpost =|  8.37 ac-ft| 4.25 ac-ft
AQ =| 0.07 ac-ft | 0.07 ac-ft

Note: Stormwater treatment provided for

improvements to the existing basin. Existing

Basin outfalls to Arroyal Mall Pond.

Attenuation V., = 0.07 ac-ft (use largest value)




Made by: ZKE DATE: November 28, 2023
Checked by: REC Job Number: KIT-008-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765
(407) 971-8850 (phone)
(407) 971-8955 (fax)

PROJECT : US 41 at CR 865 (Bonita Beach Road) PD&E Study
BASIN NAME : Basin East
POND NAME : Alternative 2

Maintenance Area Width = 20.0 ft @ 1:20 Existing Ground Elevation = 14.00
Pond Tie-In Width = 0.0 ft @ 1:4 Normal Water Elevation = 7.80
Maximum Storage Depth (SD) =[ 1.00 ft |with 1.0 ft freeboard Lowest EOP Elevation = 13.00

Hydraulic Grade Line (HGL) check

HGL Slope = 0.100%|Use 0.05% for very flat terrain to 0.1% for flat terrain
Distance from Pond to Lowest EOP = 200 ft
Estimated Energy Losses = 0.2 ft
HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)
Estimated Storm Sewer Tailwater EL = 11.8 ft
0’ 20'

K
A
K
r

Back of
Main.
1:4 1:20

Existing Ground

Front of Main. Berm

Attenuation Vol.

Pond Section (Dry) Treatment Vol.

Pond Bottom

-V SHWT



Made by: ZKE DATE: November 28, 2023
Checked by: REC Job Number: KIT-008-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765
(407) 971-8850 (phone)
(407) 971-8955 (fax)

PROJECT : US 41 at CR 865 (Bonita Beach Road) PD&E Study
BASIN NAME : Basin East
POND NAME : Alternative 2

Pond Stage / Storage Calculations

DIMENSIONS

ELEVATION DESCRIPTION AREA LENGTH WIDTH STORAGE
14.00 Pond R/IW 0.69 ac 300.0 ft 100.0 ft
14.00 Back of Main. Berm 0.69 ac 300.0 ft 100.0 ft 1.07 ac-ft
13.50 0.51 ac 280.0 ft 80.0 ft 0.77 ac-ft
13.00 Front of Main. Berm 0.36 ac 260.0 ft 60.0 ft 0.55 ac-ft
12.00 Provided Treat.Vol.+Att.Vol 0.27 ac 248.0 ft 48.0 ft 0.23 ac-ft
11.67 Req'd Treat.Vol+Att. Vol 0.25 ac 244.0 ft 44.0 ft 0.15 ac-ft
11.65 Estimated Storm Sewer TW 0.25 ac 243.8 ft 43.8 ft 0.14 ac-ft
11.40 Top of Treatment Vol. 0.23 ac 240.8 ft 40.8 ft 0.08 ac-ft
11.00 Pond Bottom 0.20 ac 236.0 ft 36.0 ft 0.00 ac-ft

Required Treatment+Attenuation Vol.= 0.15 ac-ft Provided Treatment+Attenuation Vol.= 0.23 ac-ft
Required Treatment+Attenuation Stage= 11.67 ft Provided Treatment+Attenuation Stage= 12.00 ft

Estimated Treat. Vol.+Storm Sewer Att.= 0.14 ac-ft
Estimated Storm Sewer TW EL.= 11.65 ft HGL requirements met

PROPOSED POND R/W (Safety Factor of 20%) = 0.83 ac l




Made by: ZKE DATE: November 28, 2023
Checked by: REC Job Number: KIT-008-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765
(407) 971-8850 (phone)
(407) 971-8955 (fax)

PROJECT : US 41 at CR 865 (Bonita Beach Road) PD&E Study
BASIN NAME : Basin North
POND NAME : Pond North

Station Limits: From: 183+65
To: 277+00

EXISTING CONDITION

Roadway Area:

Bl e Impervious Roadway Area: 34.12 ac

Pervious Roadway Area: 20.49 ac
Total Roadway Area: 54.61 ac

Areas Measured from Existing Permit Data and Microstation

Pond Area: Pervious Pond Area = 7.94 ac
Water Surface Area: 10.52 ac
Total Pond Area: 18.46 ac
Total Area: Impervious Area: 34.12 ac

Pervious Area: 28.43 ac
Total Area: 73.07 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads D 98 34.12 ac 3343.8
Open Space (lawns, parks, golf courses, cemeteries, D 84 24.76 ac 2079.8
Proposed Ponds (Water Surface) D 100 10.52 ac 1052.0
Woods & Wetlands Combination D 97 3.67 ac 356.0
Total:] 73.07 ac 6831.6

CN = Total CN*Area / Total Area =

SFWMD FDOT
(25yr/72hr) | (5yr/24hr)

Soil Capacity (S)= 1000 - 10 = Precipitation (P) =[ 11.20in | 6.01in |

CN

Runoff:

Runoff (Q) =  (P-0.2S) Runoff (Q) =[ 10.41in | 5.25in |
(P +0.8S)




Made by: ZKE DATE: November 28, 2023
Checked by: REC Job Number: KIT-008-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765
(407) 971-8850 (phone)
(407) 971-8955 (fax)

PROJECT : US 41 at CR 865 (Bonita Beach Road) PD&E Study
BASIN NAME : Basin North
POND NAME : Pond North

Station Limits: From: 183+65
To: 277+00

PROPOSED CONDITION

Roadway Area:

Bl e Impervious Roadway Area: 44.97 ac

Pervious Roadway Area: 12.98 ac
Total Roadway Area: 57.95 ac

Areas measured frorm Microstation

Pond Area: Pervious Pond Area : 4.96 ac
Water Surface Area: 12.38 ac  Wet Pond
Total Pond Area: 17.34 ac

Total Area: Impervious Area: 44.97 ac

Pervious Area: 17.94 ac
Water Surface Area: 12.38 ac
Total Area: 75.29 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads D 98 44 .97 ac 4407 .1
Proposed Ponds (Water Surface) D 100 12.38 ac 1238.0
Open Space (lawns, parks, golf courses, cemeteries, D 80 17.94 ac 1435.2
0.0
Total:] 75.29 ac 7080.3

CN = Total CN*Area / Total Area =

Runoff: SFWMD FDOT
: (25yr/72hr) | (5yr/24hr)

Soil Capacity (S)= 1000 - 10 = Precipitation (P) =[ 11.20in | 6.01in |

CN

Runoff (Q) =  (P-0.2S) Runoff (Q) =[ 10.47in | 5.31in |
(P +0.8S)




3000 Dovera Drive, Suite 200, Oviedo, FL 32765
(407) 971-8850 (phone)
(407) 971-8955 (fax)

PROJECT

Made by: ZKE DATE: November 28, 2023
Checked by: REC Job Number: KIT-008-01

: US 41 at CR 865 (Bonita Beach Road) PD&E Study

BASIN NAME : Basin North
POND NAME : Pond North

POND SIZING

Required Treatment Volume (TV)
Selection criteria

Treatment V., = Largest of Trt. Vol. =(9.37 ac-ft

Permitting Agency SFWMD
StormW.Mgmt. Wet Detention
Online/Offline Online
OFW Yes
Open/Closed Basin Open
. 2.50 in|x Impervious Areas =  9.37 ac-ft
Wet Detention 1.00 in|x Total Basin Area=  6.27 ac-ft

OFW Requirement, provide 50% more TV =|14.05 ac-ft
Required Attenuation Volume:

Storm
Total Runoff (ac-ft) SFWMD Sewer
Design

Qpre =| 63.36 ac-ft | 31.96 ac-ft

Qpost =| 65.71 ac-ft| 33.32 ac-ft

AQ =| 2.35 ac-ft | 1.36 ac-ft

Attenuation V., = 2.35 ac-ft (use largest value)




Made by: ZKE DATE: November 28, 2023
Checked by: REC Job Number: KIT-008-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765
(407) 971-8850 (phone)
(407) 971-8955 (fax)
PROJECT : US 41 at CR 865 (Bonita Beach Road) PD&E Study
BASIN NAME : Basin North

POND NAME : Pond North

Maintenance Area Width = 20.0 ft @ 1:12 Existing Ground Elevation = 7.00
Pond Tie-In Width = 1.0 ft @ 1:2 Normal Water Elevation = 3.60
Maximum Storage Depth (SD) =[ 1.30 ft |with 1.0 ft freeboard Lowest EOP Elevation = 13.00

Hydraulic Grade Line (HGL) check

HGL Slope = 0.100%|Use 0.05% for very flat terrain to 0.1% for flat terrain
Distance from Pond to Lowest EOP = 1000 ft
Estimated Energy Losses = 1.0 ft
HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)

Estimated Storm Sewer Tailwater EL = 11.0 ft




Made by: ZKE DATE: November 28, 2023
Checked by: REC Job Number: KIT-008-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765
(407) 971-8850 (phone)
(407) 971-8955 (fax)

PROJECT : US 41 at CR 865 (Bonita Beach Road) PD&E Study
BASIN NAME : Basin North
POND NAME : Pond North

Pond Stage / Storage Calculations

ELEVATION DESCRIPTION AREA | Areas Measuredin STORAGE
Microstation
7.00 Pond R/W 17.34 ac
7.50 Back of Main. Berm 15.55 ac 52.67 ac-ft
6.70 14.44 ac 40.68 ac-ft
5.90 Front of Main. Berm 13.33 ac 29.57 ac-ft
4.90 Provided Treat.Vol.+Att.Vol 12.92 ac 16.44 ac-ft
4.90 Req'd Treat.Vol+Att. Vol 12.92 ac 16.44 ac-ft
4.82 Estimated Storm Sewer TW 12.88 ac 15.45 ac-ft
4.71 Top of Treatment Vol. 12.84 ac 14.05 ac-ft
3.60 Normal Water Level 12.38 ac 0.00 ac-ft
2.79 11.15 ac
-2.95 Pond Bottom 9.44 ac
Required Treatment+Attenuation Vol.= 16.40 ac-ft Provided Treatment+Attenuation Vol.= 16.44 ac-ft
Required Treatment+Attenuation Stage= 4.90 ft Provided Treatment+Attenuation Stage= 4.90 ft

Estimated Treat. Vol.+Storm Sewer Att.= 15.42 ac-ft
Estimated Storm Sewer TW EL.= 4.82 ft HGL requirements met



Made by: ZKE DATE: November 28, 2023
Checked by: REC Job Number: KIT-008-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765
(407) 971-8850 (phone)
(407) 971-8955 (fax)

PROJECT : US 41 at CR 865 (Bonita Beach Road) PD&E Study
BASIN NAME : Basin North
POND NAME : Pond West (Pre-Treatment)

Station Limits: From: 183+65
To: 277+00

PROPOSED CONDITION

Roadway Area:

Bl e Impervious Roadway Area:  1.25 ac

Pervious Roadway Area: 0.15 ac
Total Roadway Area:  1.40 ac

Accounts for Area from Basin North routed to Pre-Treatment

for Nutrient Loading analysis. Does not account for attenuation for
the basin. Total basin area shown in Basin North Calculations for

attenuation.
Pond Area: Pervious Pond Area : 0.32ac Dry Pond
Water Surface Area: 0.00 ac
Total Pond Area: 0.32 ac
Total Area: Impervious Area: 1.25 ac

Pervious Area: 0.47 ac
Water Surface Area: 0.00 ac
Total Area: 1.72 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads D 98 1.25 ac 122.5
Open Space (lawns, parks, golf courses, cemeteries, D 80 0.00 ac 0.0
Open Space (lawns, parks, golf courses, cemeteries, D 80 0.47 ac 37.3
0.0
Total:] 1.72 ac 159.8

CN = Total CN*Area / Total Area =

SFWMD FDOT
(25yr/72hr) | (5yr/24hr)

Soil Capacity (S)= 1000 - 10 = Precipitation (P) =[ 11.20in | 6.01in |

CN

Runoff:

Runoff (Q) =  (P-0.2S) Runoff (Q) =[ 10.36in | 5.21in |
(P +0.8S)




Made by: ZKE DATE: November 29, 2023
Checked by: REC Job Number: KIT-008-01

3000 Dovera Drive, Suite 200, Oviedo, FL 32765
(407) 971-8850 (phone)
(407) 971-8955 (fax)

PROJECT : US 41 at CR 865 (Bonita Beach Road) PD&E Study
BASIN NAME : Basin North
POND NAME : Pond West (Pre-Treatment)

POND SIZING

Required Treatment Volume (TV)
Selection criteria

Permitting Agency SFWMD
StormW.Mgmt. Dry Retention
Online/Offline Online
OFW Yes
Open/Closed Basin Open
Dry Retention 1.25 in|x Impervious Areas =  0.13 ac-ft
0.50 in|x Total Basin Area = 0.07 ac-ft

Treatment V., = Largest of Trt. Vol. =(0.13 ac-ft
OFW Requirement, add 0.5 inches more TV|0.20 ac-ft




3000 Dovera Drive, Suite 200, Oviedo, FL 32765
(407) 971-8850 (phone)
(407) 971-8955 (fax)

Made by:
Checked by:

ZKE
REC

DATE: November 28, 2023
Job Number: KIT-008-01

PROJECT : US 41 at CR 865 (Bonita Beach Road) PD&E Study
BASIN NAME : Basin North
POND NAME : Pond West (Pre-Treatment)
Maintenance Area Width = 15.0 ft @ 1:15 Existing Ground Elevation = 9.00
Pond Tie-In Width = 8.0 ft @ 1:4 Normal Water Elevation = 4.00
Maximum Storage Depth (SD) =[ 6.00 ft |with 1.0 ft freeboard Lowest EOP Elevation = 10.00
Hydraulic Grade Line (HGL) check
HGL Slope = 0.100%|Use 0.05% for very flat terrain to 0.1% for flat terrain
Distance from Pond to Lowest EOP = 200 ft
Estimated Energy Losses = 0.2 ft
HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)
Estimated Storm Sewer Tailwater EL = 8.8 ft
8' 15'
!: ;I: »!
R/W Line ————»! Back of Front of Main. Berm

Existing Ground

Pond Section (Dry)

Main.
1:15

Attenuation Vol.

Treatment Vol.

Pond Bottom

-V SHWT



3000 Dovera Drive, Suite 200, Oviedo, FL 32765

(407) 971-8850 (phone)
(407) 971-8955 (fax)

Made by: ZKE
Checked by: REC

DATE: November 28, 2023
Job Number: KIT-008-01

PROJECT : US 41 at CR 865 (Bonita Beach Road) PD&E Study
BASIN NAME : Basin North
POND NAME : Pond West (Pre-Treatment)
Pond Stage / Storage Calculations
DIMENSIONS
ELEVATION DESCRIPTION AREA LENGTH WIDTH STORAGE

9.00 Pond R/W 0.41 ac 155.0 ft 115.0 ft
11.00 Back of Main. Berm 0.32 ac 139.0 ft 99.0 ft 0.62 ac-ft
10.50 0.24 ac 124.0 ft 84.0 ft 0.48 ac-ft
10.00 Front of Main. Berm 0.17 ac 109.0 ft 69.0 ft 0.38 ac-ft
9.00 Provided Treat.Vol.+Att.Vol 0.13 ac 97.0 ft 57.0 ft 0.23 ac-ft
8.80 Req'd Treat.Vol+Att. Vol 0.12 ac 94.6 ft 54.6 ft 0.21 ac-ft
8.80 Estimated Storm Sewer TW 0.12 ac 94.6 ft 54.6 ft 0.21 ac-ft
8.80 Top of Treatment Vol. 0.12 ac 94.6 ft 54.6 ft 0.21 ac-ft
6.00 Pond Bottom 0.03 ac 61.0 ft 21.0 ft 0.00 ac-ft

Required Treatment+Attenuation Vol.= 0.20 ac-ft
Required Treatment+Attenuation Stage= 8.80 ft

Estimated Treat. Vol.+Storm Sewer Att.= 0.20 ac-ft
Estimated Storm Sewer TW EL.= 8.80 ft

Provided Treatment+Attenuation Vol.= 0.23 ac-ft

Provided Treatment+Attenuation Stage= 9.00 ft

HGL requirements met




SR 45 (US 41) at Bonita Beach Road PD&E Study
FM No. 444321-1-22-01

APPENDIX D

Nutrient Loading Analysis (BMPTRAINS)

Pond Siting Report



Complete Report (not including cost) Ver 4.3.5

Project: US 41

Date: 11/28/2023 11:20:06 AM

Site and Catchment Information

Analysis: Net Improvement

Catchment Name
Rainfall Zone
Annual Mean Rainfall

Pre-Condition Landuse Information

Landuse

Area (acres)

Rational Coefficient (0-1)
Non DCIA Curve Number
DCIA Percent (0-100)
Nitrogen EMC (mg/I)
Phosphorus EMC (mg/I)
Runoff Volume (ac-ft/yr)
Groundwater N (kg/yr)
Groundwater P (kg/yr)
Nitrogen Loading (kg/yr)
Phosphorus Loading (kg/yr)

Post-Condition Landuse Information

Landuse

Area (acres)

Rational Coefficient (0-1)
Non DCIA Curve Number
DCIA Percent (0-100)
Wet Pond Area (ac)
Nitrogen EMC (mg/I)
Phosphorus EMC (mg/I)
Runoff Volume (ac-ft/yr)
Groundwater N (kg/yr)
Groundwater P (kg/yr)
Nitrogen Loading (kg/yr)
Phosphorus Loading (kg/yr)

East
Florida Zone 1
52.50

User Defined Values
8.88
0.68
84.00
73.31
1.160
0.157
26.358
0.000
0.000
37.699
5.102

User Defined Values
8.88
0.71
84.00
78.89
0.00
1.160
0.157
27.755
0.000
0.000
39.697
5.373



Catchment Number: 1 Name: East

Project: US 41
Date: 11/28/2023

Retention Design
Retention Depth (in) 0.210
Retention Volume (ac-ft) 0.155

Watershed Characteristics
Catchment Area (acres) 8.88
Contributing Area (acres) 8.880
Non-DCIA Curve Number 84.00

DCIA Percent 78.89
Rainfall Zone Florida Zone 1
Rainfall (in) 52.50

Surface Water Discharge

Required TN Treatment Efficiency (%) 5
Provided TN Treatment Efficiency (%) 21
Required TP Treatment Efficiency (%) 5
Provided TP Treatment Efficiency (%) 21

Media Mix Information

Type of Media Mix Not Specified
Media N Reduction (%)

Media P Reduction (%)

Groundwater Discharge (Stand-Alone)
Treatment Rate (MG/yr) 0.000
TN Mass Load (kg/yr)  8.364
TN Concentration (mg/L) 0.000
TP Mass Load (kg/yr) 1.132
TP Concentration (mg/L) 0.000



Load Diagram for Retention (stand-alone)

Load Treatment Surface Discharge
N: 39.70 kg/yr —| N:21% |— N: 31.33 kg/yr
P: 5.37 kg/yr P: 21 % P: 4.24 kg/yr

Mass Reduction
! N: 8.36 kg/yr
P: 1.13 kg/yr

Summary Treatment Report Version: 4.3.5

Project: US 41
Analysis Type: Net Improvement Date:11/28/2023
BMP Types:
Catchment 1 - (East) Retention  Routing Summary
Based on % removal values to the  Catchment 1 Routed to Outlet
nearest percent
Total nitrogen target removal met? Yes
Total phosphorus target removal met? Yes

Summary Report

Nitrogen
Surface Water Discharge
Total N pre load 37.7 kg/yr
Total N post load 39.7 kg/yr
Target N load reduction 5%
Target N discharge load 37.7 kg/yr
Percent N load reduction 21 %

Provided N discharge load 31.33 kg/yr 69.09 Ib/yr
Provided N load removed 8.36 kg/yr 18.44 Ib/yr

Phosphorus
Surface Water Discharge
Total P pre load 5.102 kg/yr
Total P post load 5.373 kg/yr
Target P load reduction 5%
Target P discharge load 5.102 kg/yr
Percent P load reduction 21 %

Provided P discharge load 4.241 kg/yr 9.35 Ib/yr
Provided P load removed 1.132 kg/yr 2.496 Ib/yr



English Worksheet

PROJECT TITLE:|US 41 at CR 865 (Bonita Beach Road) PD&E Study

Inwood Consulting PROJECT NUMBER:|KIT-008-01
Engineers, Inc. BASIN NAME:|Basin North MADE BY:[TDO DATE:| 11/28/2023
POND NAME:|Pond North CHECKED BY:|REC DATE:| 11/28/2023

Permanent Pool Calculations

Basin Characteristics

Land Use Area cN Product
(ac)
Roadway Paved Area 34.12 98.00 3343.76
Roadway Pervious Area 20.49 80.00 1639.20
Pond Pervious Area 4.27 80.00 341.60
Pond Area at NWL 10.52 100.00 1052.00
Total 69.40 6376.56
% DCIA = 49.16 %
Non DCIACN = 80
Composite C= 0.51
Annual Rainfall (P) = 52.5 in Meteorlogical Zone : 1
Stage Storage Calc.
ELEV. AREA AVG Delta Delta Sum
AREA D storage Storage
(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)
3.60 (NWL) 10.52 50.83
10.14 0.81 8.21
2.79 9.75 42.62
7.43 5.74 42.62
-2.95 Bottom 5.10

Permanent Pool Volume Provided = 50.83 ac-ft

Mean Depth = Permanent Pool Volume / Area at NWL = 4.83 ft

filename: Pond Design Template_with Poll Loading (Design Projects).xls
worksheet: ANNUAL PERMANENT POOL (2)



Complete Report (not including cost) Ver 4.3.5

Project: US 41
Date: 11/28/2023 2:44:43 PM

Site and Catchment Information

Analysis: Net Improvement

Catchment Name North-South (Permitted) North-South (Unpermitted)
Rainfall Zone Florida Zone 1 Florida Zone 1
Annual Mean Rainfall 52.50 52.50

Exist-Condition Landuse Information

Landuse User Defined Values Undeveloped - Wet Flatwoods: TN=1.213

TP=0.021
Area (acres) 69.40 3.67
Rational Coefficient (0-1) 0.52 0.60
Non DCIA Curve Number 84.00 97.00
DCIA Percent (0-100) 49.16 0.00
Wet Pond Area (ac) 10.52 0.00
Nitrogen EMC (mg/1) 1.160 1.213
Phosphorus EMC (mg/l) 0.157 0.021
Runoff Volume (ac-ft/yr) 134.911 9.580
Groundwater N (kg/yr) 0.000 0.000
Groundwater P (kg/yr) 0.000 0.000
Nitrogen Loading (kg/yr) 192.961 14.328
Phosphorus Loading 26.116 0.248
(kg/yr)

Catchment Number: 1 Name: North-South (Permitted)

Project: US 41
Date: 11/28/2023

Wet Detention with Littoral Shelf Design

Permanent Pool Volume (ac-ft) 50.830
Permanent Pool Volume (ac-ft) for 31 days residence 11.458
Annual Residence Time (days) 138
Littoral Zone Efficiency Credit 33

Wetland Efficiency Credit



Watershed Characteristics
Catchment Area (acres)  69.40
Contributing Area (acres) 58.880
Non-DCIA Curve Number 84.00

DCIA Percent 49.16
Rainfall Zone Florida Zone 1
Rainfall (in) 52.50

Surface Water Discharge

Required TN Treatment Efficiency (%) 100
Provided TN Treatment Efficiency (%) 61
Required TP Treatment Efficiency (%) 100
Provided TP Treatment Efficiency (%) 84

Media Mix Information

Type of Media Mix Not Specified
Media N Reduction (%)

Media P Reduction (%)

Groundwater Discharge (Stand-Alone)
Treatment Rate (MG/yr) 0.000
TN Mass Load (kg/yr)  0.000
TN Concentration (mg/L) 0.000
TP Mass Load (kg/yr)  0.000
TP Concentration (mg/L) 0.000

Load Diagram for Wet Detention with Littoral Shelf (stand-alone)

Load Treatment Surface Discharge
N:192.96 kg/yr —| N: 61 % —  N: 74.47 kg/yr
P: 26.12 kg/yr P: 84 % P: 4.08 kg/yr

Mass Reduction
l N: 118.49 kg/yr
P: 22.03 kg/yr



Catchment Number: 2 Name: North-South (Unpermitted)

Project: US 41
Date: 11/28/2023

None Design

Watershed Characteristics
Catchment Area (acres)  3.67
Contributing Area (acres) 3.670
Non-DCIA Curve Number 97.00

DCIA Percent 0.00
Rainfall Zone Florida Zone 1
Rainfall (in) 52.50

Surface Water Discharge

Required TN Treatment Efficiency (%) 5
Provided TN Treatment Efficiency (%)
Required TP Treatment Efficiency (%)
Provided TP Treatment Efficiency (%)

Media Mix Information

Type of Media Mix Not Specified
Media N Reduction (%) 0.000

Media P Reduction (%) 0.000

Groundwater Discharge (Stand-Alone)
Treatment Rate (MG/yr) 0.000
TN Mass Load (kg/yr)  0.000
TN Concentration (mg/L) 0.000
TP Mass Load (kg/yr)  0.000
TP Concentration (mg/L) 0.000

Load Diagram for None (stand-alone)

Load Treatment Surface Discharge
N: 1433 kg/yr —| N: % —  N:14.33 kg/yr
P: 0.25 kg/yr P: % P: 0.25 kg/yr

Mass Reduction
l N: 0.00 kg/yr
P: 0.00 kg/yr



Summary Treatment Report Version: 4.3.5

Project: US 41

Analysis Type: Net Improvement
BMP Types:
Catchment 1 - (North-South
(Permitted)) Wet Detention with Littoral Routing Summary
Shelf Catchment 1 Routed to Outlet
Catchment 2 - (North-South Catchment 2 Routed to Outlet
(Unpermitted)) None
Based on % removal values to the

Date:11/28/2023

nearest percent

Total nitrogen target removal met? No
Total phosphorus target removal met? No

Summary Report
Nitrogen
Surface Water Discharge
Total N pre load 13.64 kg/yr
Total N post load 207.29 kg/yr
Target N load reduction 93 %
Target N discharge load 13.64 kg/yr
Percent N load reduction 57 %
Provided N discharge load 88.8 kg/yr 195.8 Ib/yr
Provided N load removed 118.49 kg/yr 261.28 Ib/yr
Phosphorus
Surface Water Discharge
Total P pre load 319 kg/yr
Total P post load 26.364 kg/yr
Target P load reduction 99 %
Target P discharge load 319 kg/yr
Percent P load reduction 84 %
Provided P discharge load 4.331 kg/yr 9.55 1b/yr

Provided P load removed

22.034 kg/yr

48.584 Ib/yr



English Worksheet

PROJECT TITLE:|US 41 at CR 865 (Bonita Beach Road) PD&E Study
Inwood Consulting PROJECT NUMBER:|KIT-008-01
Engineers, Inc. BASIN NAME:|Basin North MADE BY:|TDO DATE:| 11/28/2023
POND NAME:|Pond North CHECKED BY:|REC DATE: 11/28/2023
Permanent Pool Calculations
Basin Characteristics
Land Use Area cN Product
(ac)
Roadway Paved Area 43.72 98.00 4284.56
Roadway Pervious Area 14.62 80.00 1169.60
Pond Pervious Area 3.17 80.00 253.60
Pond Area at NWL 12.38 100.00 1238.00
Total 73.89 6945.76
% DCIA = 59.17 %
Non DCIACN = 80
Composite C= 0.57
Annual Rainfall (P) = 52.5 in Meteorlogical Zone : 1
Stage Storage Calc.
ELEV. AREA AVG Delta Delta Sum
AREA D storage Storage
(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)
3.60 (NWL) 12.38 68.62
11.77 0.81 9.53
2.79 11.15 59.09
10.30 5.74 59.09
-2.95 Bottom 9.44
Permanent Pool Volume Provided = 68.62 ac-ft
Mean Depth = Permanent Pool Volume / Area at NWL = 5.54 ft

filename: Pond Design Template_with Poll Loading (Design Projects).xls
worksheet: ANNUAL PERMANENT POOL



Complete Report (not including cost) Ver 4.3.5

Project: US 41
Date: 11/28/2023 9:39:20 AM

Site and Catchment Information

Analysis: Net Improvement

Catchment Name North-South
Rainfall Zone Florida Zone 1
Annual Mean Rainfall 52.50

Post-Condition Landuse Information

Landuse User Defined Values

Area (acres) 73.89 Note: 1.40 acres of North Basin routed to Pond West for
Pre-Treatment. Calculations shown below.

Rational Coefficient (0-1) 0.57

Non DCIA Curve Number 80.00

DCIA Percent (0-100) 59.17

Wet Pond Area (ac) 12.38

Nitrogen EMC (mg/I) 1.160

Phosphorus EMC (mg/I) 0.157

Runoff Volume (ac-ft/yr) 152.948

Groundwater N (kg/yr) 0.000

Groundwater P (kg/yr) 0.000

Nitrogen Loading (kg/yr) 218.759

Phosphorus Loading (kg/yr) 29.608

Catchment Number: 1 Name: North-South

Project: US 41
Date: 11/28/2023

Wet Detention with Littoral Shelf Design

Permanent Pool Volume (ac-ft) 68.620
Permanent Pool Volume (ac-ft) for 31 days residence 12.990
Annual Residence Time (days) 164
Littoral Zone Efficiency Credit 34

Wetland Efficiency Credit



Watershed Characteristics
Catchment Area (acres) 73.89
Contributing Area (acres) 61.510
Non-DCIA Curve Number 80.00

DCIA Percent 59.17
Rainfall Zone Florida Zone 1
Rainfall (in) 52.50

Surface Water Discharge

Required TN Treatment Efficiency (%) 100
Provided TN Treatment Efficiency (%) 62
Required TP Treatment Efficiency (%) 100
Provided TP Treatment Efficiency (%) 86

Media Mix Information

Type of Media Mix Not Specified
Media N Reduction (%)

Media P Reduction (%)

Groundwater Discharge (Stand-Alone)
Treatment Rate (MG/yr) 0.000
TN Mass Load (kg/yr)  0.000
TN Concentration (mg/L) 0.000
TP Mass Load (kg/yr)  0.000
TP Concentration (mg/L) 0.000

Load Diagram for Wet Detention with Littoral Shelf (stand-alone)

Load Treatment Surface Discharge
N: 218.76 kg/yr —| N: 62 % |— N: 82.86 kg/yr
P: 29.61 kg/yr P: 86 % P: 4.27 kg/yr

Mass Reduction
! N: 135.90 kg/yr
P: 25.34 kg/yr



Summary Treatment Report Version: 4.3.5

Project: US 41

Analysis Type: Net Improvement Date:11/28/2023
BMP Types:

Catchment 1 - (North-South) Wet Routing Summary
Detention with Littoral Shelf Catchment 1 Routed to Outlet

Based on % removal values to the
nearest percent

Total nitrogen target removal met? No
Total phosphorus target removal met? No

Summary Report

Nitrogen
Surface Water Discharge
Total N pre load kg/yr
Total N post load 218.76 kg/yr
Target N load reduction 100 %
Target N discharge load kg/yr
Percent N load reduction 62 %

Provided N discharge load 82.86 kg/yr 182.71 Ib/yr
Provided N load removed 135.9 kg/yr 299.66 Ib/yr

Phosphorus

Surface Water Discharge

Total P pre load kag/yr

Total P post load 29.608 kg/yr
Target P load reduction 100 %
Target P discharge load kg/yr
Percent P load reduction 86 %

Provided P discharge load 4.269 kg/yr 9.41 Ib/yr
Provided P load removed 25.339 kg/yr 55.872 Ib/yr



Complete Report (not including cost) Ver 4.3.5

Project: US 41
Date: 11/28/2023 9:42:26 AM

Site and Catchment Information

Analysis: Net Improvement

Catchment Name North-South
Rainfall Zone Florida Zone 1
Annual Mean Rainfall 52.50

Post-Condition Landuse Information

Landuse User Defined Values
Area (acres) 1.40
Rational Coefficient (0-1) 0.66
Non DCIA Curve Number 80.00
DCIA Percent (0-100) 72.85
Wet Pond Area (ac) 0.00
Nitrogen EMC (mg/I) 1.160
Phosphorus EMC (mg/I) 0.157
Runoff Volume (ac-ft/yr) 4.061
Groundwater N (kg/yr) 0.000
Groundwater P (kg/yr) 0.000
Nitrogen Loading (kg/yr) 5.808
Phosphorus Loading (kg/yr) 0.786

Catchment Number: 1 Name: North-South

Project: US 41
Date: 11/28/2023

Wet Detention with Littoral Shelf Design

Permanent Pool Volume (ac-ft) 68.620
Permanent Pool Volume (ac-ft) for 31 days residence 0.345
Annual Residence Time (days) 6168
Littoral Zone Efficiency Credit 34

Wetland Efficiency Credit



Watershed Characteristics
Catchment Area (acres) 1.40
Contributing Area (acres) 1.400
Non-DCIA Curve Number 80.00

DCIA Percent 72.85
Rainfall Zone Florida Zone 1
Rainfall (in) 52.50

Surface Water Discharge

Required TN Treatment Efficiency (%) 100
Provided TN Treatment Efficiency (%) 63
Required TP Treatment Efficiency (%) 100
Provided TP Treatment Efficiency (%) 99

Media Mix Information
Type of Media Mix Not Specified

Media N Reduction (%)
Media P Reduction (%)

Groundwater Discharge (Stand-Alone)
Treatment Rate (MG/yr) 0.000
TN Mass Load (kg/yr)  0.000
TN Concentration (mg/L) 0.000
TP Mass Load (kg/yr)  0.000
TP Concentration (mg/L) 0.000

Load Diagram for Wet Detention with Littoral Shelf (stand-alone)

Load Treatment Surface Discharge
N: 5.81 kg/yr —| N: 63 % N: 2.16 kg/yr
P: 0.79 kg/yr P: 99 % P: 0.01 kg/yr
Mass Reduction
! N: 3.65 kg/yr

P: 0.78 kg/yr



Summary Treatment Report Version: 4.3.5

Project: US 41

Analysis Type: Net Improvement
BMP Types:

Catchment 1 - (North-South) Wet Routing Summary
Detention with Littoral Shelf Catchment 1 Routed to Outlet

Date:11/28/2023

Based on % removal values to the

nearest percent

Total nitrogen target removal met? No
Total phosphorus target removal met? Yes

Summary Report
Nitrogen

Surface Water Discharge

Total N pre load kg/yr

Total N post load 5.81 kg/yr

Target N load reduction 100 %

Target N discharge load kg/yr

Percent N load reduction 63 %

Provided N discharge load 2.16 kg/yr 4.76 Ib/yr

Provided N load removed 3.65 kg/yr 8.05 Ib/yr
Phosphorus

Surface Water Discharge

Total P pre load kag/yr

Total P post load .786 kg/yr

Target P load reduction 100 %

Target P discharge load kg/yr

Percent P load reduction 100 %

Provided P discharge load kag/yr Ib/yr

Provided P load removed .786 kg/yr 1.733 Ib/yr



SR 45 (US 41) at Bonita Beach Road PD&E Study
FM No. 444321-1-22-01

APPENDIX E

Pond Alternatives Evaluation Matrix

Pond Siting Report



consulting engineers

3000 Dovera Drive, Suite 200, Oviedo FL32765

(407) 971-8850 phone

(407) 971-8955 fax

US 41 at CR 865 (Bonita Beach Rd) PD&E STUDY

BASIN EAST ALTERNATIVE POND SITES

ENGINEERING DATA & ANALYSIS

Distance From e Roadway Required
Existing Ground Estimated SHWT Lowes.t E.dge of Lowest Edge of Estimated Allowable Drainage Treatment & . . Required Pond
. . i . . . Existing Allowable Treatment & . . . Required Pond | Required Pond K
Alternatives Location Elevation Pond Type Soil Names & Hydrologic Groups Elevation Proposed . Outfall Location | Area Excluding Attenuation Area Including
Roadway DHW sy, /721 Attenuation Access Area (ac) Area (ac)
(ft) (ft) Roadway Pond Volume Access (ac)
(ft) (ft) Depth
(ft) (ac) (ac-ft)
(ft)
Sta. 286+50 (Rt.) to ) 3 s
Pond East Alt. 1 (Swale) 298+40 (Rt.) 12.50 Dry Retention Pompa"‘c’;::e;jrzilggba" land 7.80 13.00 100 11.25 1.25 Imperial River 8.88 0.15 0.00 W'th'“R'f\;’vadway 0.00
Within Roadway RIW P
Sta. 293+40 (Rt.)
Parcel No. Pompano fine sand-Urban land
Pond East Alt.2 03-48-25-B1- 14.00 Dry Retention P lex (A/D 7.80 13.00 200 12.00 1.00 Imperial River 8.88 0.15 0.00 0.83 0.83
00001.0120 complex (A/D)
IMPACT & COST ANALYSIS
Hazardous Total Area of
Pond Floodplain Arch. | Historical | Wetland Impacts | Environmental Materials & Major Utility it
Alternatives Impacts FEMA Floodzone : . 2 . Threatened or Endangered Species Impacts N Conflict Potential Existing Land Use Future Land Use | (Including Non- |Total Pond Costs Rankings
Impact Potential (ac) Impact Risk Contamination
(ac-ft) X (YIN) Impacted Area)
Potential
(ac)
Pond East Alt. 1 (Swale) 0.00 X Low 0.00 Low Wood stork, Eastern black rail, Eastern indigo snake High N Institutional (FLUCFCS 170) S”‘G?;:%"“g N/A $170,963 1
Pond East Alt.2 0.00 X Low 0.00 Low Wood stork, Eastern black rail, Eastern indigo snake Low N Institutional, 13;‘8" 4F1"?:‘)e (FLUCFCS S”tafg’:g'”g 4.69 $1,431,531 2

Note:

The cost evaluation for the stormwater management facility alternatives in this report include stormwater management facility construction costs, costs associated with wetland impacts, potential remediation of contaminated sites, and parcel acquisition costs.
The stormwater management facility construction costs include cost of installed drainage structures, drainage pipes and outfalls, clearing and grubbing, earthwork excavation and grading, berm construction, erosion protection, fencing, access accommodations,
sodding and any potential impermeable liners. The associated parcel acquisition cost for each alternative evaluated include the estimated cost of land and any impacted improvements, administrative costs and legal fees.

The potential occurrence of any listed species within each proposed pond site was valued as low, medium, or high based on FLUCFCS type, FNAI reports, and data gathered during field reviews. A determination of low was given for areas that are developed
and exhibited minimal to no available habitat for listed species. A determination of medium was given for areas where suitable habitat was identified within one quarter mile of the pond site, or suboptimal habitat was observed within the pond site. A
determination of high was given for direct observations of listed species, or areas with greater than one mile of contiguous suitable habitat.




consulting engineers

3000 Dovera Drive, Suite 200, Oviedo FL32765

(407) 971-8850 phone

(407) 971-8955 fax

US 41 at CR 865 (Bonita Beach Rd) PD&E STUDY

BASIN NORTH ALTERNATIVE POND SITES

ENGINEERING DATA & ANALYSIS

Distance From S LELL Required
Existing Ground Estimated SHWT Lowes.t E.dge of Lowest Edge of Estimated Allowable Roa.dway Treatment & . . Required Pond
. . L . . . Existing Allowable Treatment & . Drainage . Required Pond | Required Pond .
Alternatives Location Elevation Pond Type Soil Names & Hydrologic Groups Elevation Proposed . Outfall Location Attenuation Area Including
Roadway DHW.sy/72nr Attenuation Area Access Area (ac) Area (ac)
(ft) (ft) Roadway Volume Access (ac)
(ft) (ft) Depth (ac)
(ft) (ac-ft)
(ft)
Sta. 263+00 (Rt.)
Parcel No.
33-47-25-83- Pompano fine sand-Urban land
Pond North Expansion | 00260.002A, 33-47-25- 7.00 Wet Detention P complex (A/D) 3.60 13.00 1000 4.90 1.30 Imperial River 57.95 16.40 0.00 3.67 3.67

B3-00260.0010, 33-47- P
25-B3-00257.0010, 33-

47-25-B3-00257.0030

IMPACT & COST ANALYSIS
Hazardous Total Area of
e Arch. / Historical | Wetland Impacts | Environmental Materials & L il D
Alternatives Impacts FEMA Floodzone ’ K P . Threatened or Endangered Species Impacts .. Conflict Potential Existing Land Use Future Land Use | (Including Non- |Total Pond Costs Rankings
Impact Potential (ac) Impact Risk Contamination
(ac-ft) . (Y/N) Impacted Area)
Potential
(ac)
) . - Commercial and Services Under Sub-outlying
Pond North Expansion 0.00 AE Low 3.23 Low Wood stork, Eastern black rail, Eastern indigo snake Low N Construction (FLUCFCS 149) Urban 4.20 $6,402,432 1

Note:

The cost evaluation for the stormwater management facility alternatives in this report include stormwater management facility construction costs, costs associated with wetland impacts, potential remediation of contaminated sites, and parcel acquisition costs.
The stormwater management facility construction costs include cost of installed drainage structures, drainage pipes and outfalls, clearing and grubbing, earthwork excavation and grading, berm construction, erosion protection, fencing, access accommodations,
sodding and any potential impermeable liners. The associated parcel acquisition cost for each alternative evaluated include the estimated cost of land and any impacted improvements, administrative costs and legal fees.

The potential occurrence of any listed species within each proposed pond site was valued as low, medium, or high based on FLUCFCS type, FNAI reports, and data gathered during field reviews and species-specific surveys. A determination of low was given
for areas that exhibited minimal to no available habitat for listed species. A determination of medium was given for areas where suitable habitat was identified within one quarter mile of the pond site, or suboptimal habitat was observed within the pond site. A
determination of high was given for direct observations of listed species, or areas with greater than one mile of contiguous suitable habitat.




(407) 971-8850 phone

consulting engineers
3000 Dovera Drive, Suite 200, Oviedo FL32765

(407) 971-8955 fax

US 41 at CR 865 (Bonita Beach Rd) PD&E STUDY

BASIN NORTH ALTERNATIVE POND SITES

ENGINEERING DATA & ANALYSIS

Distance From S LELL Required
Existing Ground Estimated SHWT Lowes.t E.dge of Lowest Edge of Estimated Allowable Roa.dway Treatment & . . Required Pond
. . L . . . Existing Allowable Treatment & . Drainage . Required Pond | Required Pond .
Alternatives Location Elevation Pond Type Soil Names & Hydrologic Groups Elevation Proposed . Outfall Location Attenuation Area Including
Roadway DHW.sy1124nr Attenuation Area Access Area (ac) Area (ac)
(ft) (ft) Roadway Volume Access (ac)
(ft) (ft) Depth (ac)
(ft) (ac-ft)
(ft)
Sta. 261+00 (Lt.)
Pond West Parcel No. 9.00 Dry Retention | 'M™Mokalee sand-Urban land complex 4.00 10.00 200 9.00 3.00 Imperial River 1.40 0.20 0.00 0.49 0.49
33-47-25-B3- : y (B/D) : : : : P : : : : :
00260.0020
IMPACT & COST ANALYSIS
Hazardous Total Area of
Pond Floodplain Arch. / Historical | Wetland Impacts | Environmental Materials & Major Utility Parcels
Alternatives Impacts FEMA Floodzone ’ K P . Threatened or Endangered Species Impacts .. Conflict Potential Existing Land Use Future Land Use | (Including Non- |Total Pond Costs Rankings
Impact Potential (ac) Impact Risk Contamination
(ac-ft) . (Y/N) Impacted Area)
Potential
(ac)
Pond West 0.08 AE L 0.00 L Wood stork, Eastern black rail, Eastern indigo snake Medi N Commercial and Services, Reservoirs Sub-outlying 0.63 $2,097,708 1
ond Wes . ow . ow ' : g edium (FLUCFCS 140, 530) Urban : e
Note:

The cost evaluation for the stormwater management facility alternatives in this report include stormwater management facility construction costs, costs associated with wetland impacts, potential remediation of contaminated sites, and parcel acquisition costs.
The stormwater management facility construction costs include cost of installed drainage structures, drainage pipes and outfalls, clearing and grubbing, earthwork excavation and grading, berm construction, erosion protection, fencing, access accommodations,
sodding and any potential impermeable liners. The associated parcel acquisition cost for each alternative evaluated include the estimated cost of land and any impacted improvements, administrative costs and legal fees.

The potential occurrence of any listed species within each proposed pond site was valued as low, medium, or high based on FLUCFCS type, FNAI reports, and data gathered during field reviews and species-specific surveys. A determination of low was given
for areas that exhibited minimal to no available habitat for listed species. A determination of medium was given for areas where suitable habitat was identified within one quarter mile of the pond site, or suboptimal habitat was observed within the pond site. A
determination of high was given for direct observations of listed species, or areas with greater than one mile of contiguous suitable habitat.




Inwood Consulting Engineers, Inc. Made by: FJM DATE: November 29, 2023
3000 Dovera Drive, Suite 200 Checked by: REC Job Number: KIT-008-01

Oviedo, Florida 32765
p: 407.971.8850 f: 407.971.8955

PROJECT : US 41 at CR 865 (Bonita Beach Road) PD&E Study
BASIN NAME : Basin East
POND NAME : Alternative 1 (Swale)

CONSTRUCTION COSTS

Dry Linear Swale

ELEVATION AREA FILL EXCAVATION
EXISTING GROUND (POND 12.50 ft 0.38 ac HEIGHT VOLUME HEIGHT VOLUME
R/W) 0.46 ft Ocy 0.46 ft 263 cy
BACK OF BERM 12.04 ft 0.33 ac
0.04 ft 0cy 0.04 ft 20 cy
FRONT OF BERM 12.00 ft 0.28 ac
2.00 ft 0cy 2.00 ft 581 cy
SLOPE BREAK 10.00 ft 0.08 ac
0.00 ft Ocy 0.00 ft Ocy
POND BOTTOM 10.00 ft 0.08 ac
TOTAL: 0cy TOTAL: 600 cy
EARTHWORK CLEARING AND GRUBBING
VOLUME UNIT COST POND R/W AREA : 0.38 ac
POND FILL : Ocy $20.81 COST PER ACRE : $44,734.48
POND EXCAVATION: 600 cy $12.08 TOTAL COST : $16,999.10
TOTAL COST: $7,253.8
POND SOD QUANTITIES MAINTENANCE
POND R/W AREA : 0.38 ac 20 YEAR LIFE CYCLE 20
POND WATER AREA : 0.00 ac COST PER YEAR : $3,000.00
TOTAL POND SOD AREA : 0.38 ac TOTAL COST: $60,000.00
COSTPER SY: $4.40
TOTAL COST : $8,092.48

PIPE QUANTITIES (includes both inflow and outfall pipes)

Length
Inflow [ Outfall Total
100 ft [ 200t 300 ft
UNIT COST - PIPE (30") (RCP): $262.06
TOTAL COST: $78,618.0

Note: Unit Costs based on 12 Month Moving Statewide Averages
TOTAL CONSTRUCTION COST: $170,963.41

F:\Projects\KIT-008-01\admin\Drainage\PSR\Matrix\Pond Construction Cost\East Alt 1.xIs



Inwood Consulting Engineers, Inc. Made by: FJM DATE: November 29, 2023
3000 Dovera Drive, Suite 200 Checked by: REC Job Number: KIT-008-01

Oviedo, Florida 32765
p: 407.971.8850 f: 407.971.8955

PROJECT : US 41 at CR 865 (Bonita Beach Road) PD&E Study
BASIN NAME : Basin East
POND NAME : Alternative 2

CONSTRUCTION COSTS

Dry Treatment Pond

ELEVATION AREA FILL EXCAVATION
EXISTING GROUND (POND 14.00 ft 0.69 ac HEIGHT VOLUME HEIGHT VOLUME
R/W) 0.00 ft #VALUE! 0.00 ft Ocy
BACK OF BERM 14.00 ft 0.69 ac
1.00 ft 0cy 1.00 ft 847 cy
FRONT OF BERM 13.00 ft 0.36 ac
2.00 ft 0cy 2.00 ft 903 cy
SLOPE BREAK 11.00 ft 0.20 ac
0.00 ft Ocy 0.00 ft Ocy
POND BOTTOM 11.00 ft 0.20 ac
TOTAL: 0cy TOTAL: 1750 cy
EARTHWORK CLEARING AND GRUBBING
VOLUME UNIT COST POND R/W AREA : 0.69 ac
POND FILL : Ocy $20.81 COST PER ACRE : $44,734.48
POND EXCAVATION: 1750 cy $12.08 TOTAL COST : $30,866.79
TOTAL COST: $21,145.6
POND SOD QUANTITIES MAINTENANCE
POND R/W AREA : 0.69 ac 20 YEAR LIFE CYCLE 20
POND WATER AREA : 0.00 ac COST PER YEAR : $3,000.00
TOTAL POND SOD AREA : 0.69 ac TOTAL COST: $60,000.00
COSTPER SY: $4.40
TOTAL COST : $14,694.24

PIPE QUANTITIES (includes both inflow and outfall pipes)

Length
Inflow [ Outfall Total
200 ft [ 200t 200 ft
UNIT COST - PIPE (30") (RCP): $262.06
TOTAL COST: $104,824.0

Note: Unit Costs based on 12 Month Moving Statewide Averages
TOTAL CONSTRUCTION COST: $231,530.67

F:\Projects\KIT-008-01\admin\Drainage\PSR\Matrix\Pond Construction Cost\East Alt 2.xIs



Inwood Consulting Engineers, Inc. Made by: FJM DATE: November 29, 2023
3000 Dovera Drive, Suite 200 Checked by: REC Job Number: KIT-008-01
Oviedo, Florida 32765

p: 407.971.8850 f: 407.971.8955

PROJECT : US 41 at CR 865 (Bonita Beach Road) PD&E Study
BASIN NAME : Basin North
POND NAME : Pond North Expansion

CONSTRUCTION COSTS

Wet Treatment Pond

ELEVATION AREA FILL EXCAVATION
EXISTING GROUND (POND 7.00 ft 3.67 ac HEIGHT VOLUME HEIGHT VOLUME
R/W) 0.50 ft 234 cy 0.50 ft 0cy
BACK OF BERM 7.50 ft 3.09 ac
0.50 ft 52 cy 0.50 ft 0cy
EXISTING GROUND (INSIDE 7.00 ft 2.96 ac
POND) 1.10 ft Ocy 1.10 ft 4996 cy
FRONT OF BERM 5.90 ft 2.67 ac
311t 0cy 3.11ft 12293 cy
SLOPE BREAK 279 ft 223 ac
5.74 ft 0cy 5.74 ft 15558 cy
POND BOTTOM -2.95 ft 1.13 ac
TOTAL: 52 cy TOTAL: 32846 cy
EARTHWORK CLEARING AND GRUBBING
VOLUME UNIT COST POND R/W AREA : 3.67 ac
POND FILL : 52 cy $20.81 COST PER ACRE : $44,734.48
POND EXCAVATION: 32846 cy $12.08 TOTAL COST : $164,175.54
TOTAL COST: $397,872.9
POND SOD QUANTITIES MAINTENANCE
POND R/W AREA : 3.67 ac 20 YEAR LIFE CYCLE 20
POND WATER AREA : 0.57 ac COST PER YEAR : $3,000.00
TOTAL POND SOD AREA : 3.10 ac TOTAL COST: $60,000.00
COSTPER SY: $4.40
TOTAL COST : $65,911.69

PIPE QUANTITIES (includes both inflow and outfall pipes)

Length
Inflow [ Outfall Total
1000 ft [ 200 ft 1200 ft
UNIT COST - PIPE (30") (RCP): $262.06
TOTAL COST: $314,472.0

Note: Unit Costs based on 12 Month Moving Statewide Averages
TOTAL CONSTRUCTION COST: $1,002,432.17

F:\Projects\KIT-008-01\admin\Drainage\PSR\Matrix\Pond Construction Cost\North.xls



Inwood Consulting Engineers, Inc. Made by: FJM DATE: November 29, 2023
3000 Dovera Drive, Suite 200 Checked by: REC Job Number: KIT-008-01

Oviedo, Florida 32765
p: 407.971.8850 f: 407.971.8955

PROJECT : US 41 at CR 865 (Bonita Beach Road) PD&E Study
BASIN NAME : Basin North
POND NAME : Pond West (Pre-Treatment)

CONSTRUCTION COSTS

Dry Pre-Treatment Pond

ELEVATION AREA FILL EXCAVATION
EXISTING GROUND (POND 9.00 ft 0.34 ac HEIGHT VOLUME HEIGHT VOLUME
R/W) 2.00 ft 129 cy 2.00 ft Ocy
BACK OF BERM 11.00 ft 0.26 ac
1.00 ft 105 cy 1.00 ft 0cy
FRONT OF BERM 10.00 ft 0.13 ac
1.00 ft 242 cy 1.00 ft 0cy
EXISTING GROUND (INSIDE 9.00 ft 0.09 ac
POND) 3.00 ft Ocy 3.00 ft 266 cy
SLOPE BREAK 6.00 ft 0.02 ac
0.00 ft Ocy 0.00 ft Ocy
POND BOTTOM 6.00 ft 0.02 ac
TOTAL: 347 cy TOTAL: 266 cy
EARTHWORK CLEARING AND GRUBBING
VOLUME UNIT COST POND R/W AREA : 0.34 ac
POND FILL : 347 cy $20.81 COST PER ACRE : $44,734.48
POND EXCAVATION: 266 cy $12.08 TOTAL COST : $15,209.72
TOTAL COST: $10,434.0
POND SOD QUANTITIES MAINTENANCE
POND R/W AREA : 0.34 ac 20 YEAR LIFE CYCLE 20
POND WATER AREA : 0.00 ac COST PER YEAR : $3,000.00
TOTAL POND SOD AREA : 0.34 ac TOTAL COST: $60,000.00
COSTPER SY: $4.40
TOTAL COST : $7,240.64

PIPE QUANTITIES (includes both inflow and outfall pipes)

Length
Inflow [ Outfall Total
200 ft [ 200t 200 ft
UNIT COST - PIPE (30") (RCP): $262.06
TOTAL COST: $104,824.0

Note: Unit Costs based on 12 Month Moving Statewide Averages
TOTAL CONSTRUCTION COST: $197,708.35

F:\Projects\KIT-008-01\admin\Drainage\PSR\Matrix\Pond Construction Cost\West.xls



SR 45 (US 41) at Bonita Beach Road PD&E Study
FM No. 444321-1-22-01

APPENDIX F

Existing Permits

Pond Siting Report
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Last Date For Agency Action: June 13, 2602

INDIVIDUAL ENVIRONMENTAL RESOURCE BPERMIT STAFF REPORT

Project Name;  State Road 45 {Us 41)

Permit No.: 36-02988.4

Application No.: 011107-6

Application Type:Environmental Resource {Construction/Operation Madification)

wocation: Lee County, S4,8,18/T48S/R25E
Location: Collier County, S33/T475/R25E

Pemmittee :  Florida Department Of Transportation
Operating Entity :  Florida Department Of Transportation

Project Area: 82,4 acres D R ﬁﬁ
Project Land Use: Highway .
Drainage Basin; NORTH COASTAL Sﬂb}&Ct tO Govemmg

Receiving Body: Cocohatchee & Imperial Rivers Board Approval

Special Drainage District: A

Total Acres VWetland Onsite:
Totatl Acres Wetland Preserved Cnsite:

Total Acres Impacted Onsite -

Offsite Mitigation Credits-Mit.Bank: . Cut For Bid Per Fdot Sb 1985

Conservation Easement To Distric : No
Sovereign Submerged Lands: No

T
Modification of an Environmenta Resource P authorize construction and operation of a surface

water management system fo serve an 82.4 acre highway project known as State Road 45 {US 41} from
north of CR 887 to nosth of Bonita Beach Road,

Appao.: 0115076 Fage10f 15




EAECT EVAL UATION:

FROJEGT SITEDESARIFTION: "~ S el e AT
Thesiteisas,g mile, linear, north-3outh, state highway corridor for State Boad 45 (US 41) from northem
Coltier County to southern Lee County. A louation map is included as Exhibit 1,

The existing roadway is in a 200" wide right ~f-way, and Is typically a four jane divided highway wilh
intersections, connecting roads and driveways, turn lanes ang shoulders, There are axisting cross draing
in congideration of the amblert drainage patterns from enst o west,

The linear parce! is surrounded by agriculiural lands, large vacant parcels, developments of Far inai
impacts, and develogments such as business parks, churches, and retajf establishments. The existing
road fight-of-way is cleared and mowed reguiarly. The pond site ig approximataly 700 feet south of the
Imperial Rivér and is set back 300 feet from US 41. Anroyal Rocd borders the site to the east and a
residential subdivision is located ta the south.

Ali wetlands onsite total 7.4 acres. Wetlands 8 and 9 are within the Collier County right-af-way {South
Basin), and Wetiands 4, 5, 6, and 7 are within Lee County right-of-way {North Basin). Wetland 7 is a
disturbed freshwator marsh, ¢ i il P, ds within the
project site extenrt offsits. Other Surface Waters within the right-of-way and on the pond site total 4. 79

acres and are designated as dilches and roadside swales.

cofze, and ar, i ity | i r and is dominated
by slash pine, swamp bay, i ilow, ; buttonbush ang swamp fern
Make up the ground cover, noith and west of the site and are
characterized as ditches,

T e

R T T T e e
k% SR F ot el

(- At

PROIECT BAEKGRE

State Road 45 US4 is a primary norihesouth travel corridor through Southwast Florida, including Cotlier
and Lee counties. The sections of the roadway within this permit application were consiructed ciren
1970's without the benefit of current day surface water management features.

Permit Number 36-02988-P and subsequent modifications were authorized jor the widening of S.1. 45.
The plans and design calculations are in the Metric System. Some parameters releting to this
Environmental Resource Permit apptication have English urits In parenthesls following the Metric units.
Alf values in this Stafi Report have been converted to Engiish units and some rounding of numbers was
required,

TR
The Florida Department of Transportation proposes to widen the existing four lane State Road 45 {US 41)

{0 six langs. This application includes two sections of highway. The section in Coflier County is identified
as financial project ID 185408-1-52-01. The sectionin Le unty Is identified as financial project 1D

Apaso.:  0H107-6 Page 2ot 14




195736-1-52-01.

Beach Road, The total gistance for the two sections is approximately 2,8 mileg Construction will take
place within the existing 200" wide right-of-way: No additionaf lands are being purchased for the roadway,

The sul.zce water management system is divided into two main areas, Basin South and Basin North,

shouiders, drainage ditches, and concrete sidewalks. Surjace water management for Basin South is
comprised of three subbasins (A, B, and C) employing dry dstertion in the roadside ditch system. South A
and South B use the ditches on both cides of the r0ad, South C uses the ditch on the lelt side of the
roadway, for dry detention, Surface water runoff from the project procesds by sheetflow, or by drainage
structures and culverts into the dry detenton areas, Diich blocs with "W notch bleeders are provided for

having curbs and gu'ters on each side. Concrete sidewalks are provided on both sides of the roadway,
Surface water runoff from the project, as well as runoff from the roadway north of this seclion, proceeds by
shestfiow into the drainage structures and culverts and is directed norh to the wet detention jake. This
lake, called Pond North, has a contro| sfructure which discharges through cuiverts into the roadside swaie
of the highway. The discharge is conveyed north In the swale system ang discharges to the Imperiai
River. The imperial Biver i classified as Oulstanding Florida Waters and an additional 50% water quality
volume is provided ta meet anti-degradation requirements for an OFW.

across the highway, are being plugged as part of this project, The applicant has determined that adjacent
development, which has tzken place subsequent to fiighway consiruction, has prevented the historic flows
from reaching 2 highway and the cross draing are NG longer required,

v —aan

Other acreage is comprised of 4.79 ac. of Other Surface Waters, and 7.4 ac. of wetlands,
Construction:
Project:
Total Project

Impervious 42.20 acres
Other 12,19 acres
Pervious 28.01 acres

Total; 82,40

App.no.: 0111078 Page 3 of 14




WATER QU

Discharge Rate :

Computations were made for the discha

rge rates based on the pre-project condition, and the post-project

condition A comparison of the Pre and post conditions indicates fhat the project provides attenuation of
the design storm discharges.

Basin Aliow Disch Method Of Peak Disch Peak Stage
{cfs) Determination (cfs) (i1, NGVD)
South A 17.62 Pre Vs Post i4.4 16.1
South B 8.44 Pre Vs Pgst 6.9 in.g
South C 10.84 Pre Vs Post 8.7 i0
North 58.3 Pre Vs Post 41 7
Control Elevation :
Basin Area Ctel Eley WSWT Ctrl Efey Method Of
{Acres) {ft, NGVD) {ft, NGVD) Determination
South A 7.81 7.8 7.90 Surrounding Projects
South B 3.86 8.9 8.80 Surrounding Projects
South C 4.74 7.8 7.90 Surrounding Projects
North 34.12 4.8 4.80 Sturrounding Projects
Recelving Body :
Basin Str.# Receiving Body
South A 540 Cocchatchee River via roadside swales
Soutl: 8 542 Cocohatches Biver via readside swales
South C 541 Cotohatchee River vig roadside swales
North & 8-1 ‘mperial River via roadside swale
Major Structures:
Bleedars;
Basin St#  Count Tihe Width Lengih Dia. Invert favert Efev,
: Angle  (f, NGVD)
North G 8.1 1 V-Noich 60 dag. 4.8
South A 540 1 V-Notch 20 dsg, 7.9
South B 542 1 V-Notch 20 deg. 8.9
South C 541 i V-Notch 20 deg. 7.9
Culveris:
Basin Strit Count Type Widih Length Dia,
Norih C 8% 1 Reinforced Congrete Pina 595 4!
South A 540 1 Reinforeed Concrete Plpe 45' 2
South C 541 1 Aeinforced Concrete Pipe 48 2!
Weirs:
Basin Stré#  Count Type Width Height Length  Dia, Elev,
- {f, NGVD)
MNorth O 81 1 Hectangufar Notch 3.6 18 5.74 {vrest)
North 081 2 Rectangular Notch 268 1p 5.74 {crest)
App.no.:  011107.8

Page 4 of 12




Water qualily for Basin South is predicated on 2.5 of runoff over the new Impervious area plus an
atditional 50% voiume 10 meet the anti-degradation requirsments for an OFW, the Cocohaichee River,

The total of water quality provided for the threa subbasins, A, B, and C is 1.42 ac.it. compared with an
overail required volume of 1.44 zo.ft,

Water quality for Basin North is met by wet detention in the lake just south of the Imperial River, on the
#ast side of SR 45. The lake provides a waler guality volume of 10.78 ac.ft. compared with 10.66 ac.ft.
required, based on 2.5" of runoff over the impervious area, plus an additional 50% volume to meet the
anti-degradation requiremonts for an OFW, the Imperiat River.

Detention areas B and C have shortfalis in the volume required, however these amounts are
comper:sated for in area A, and the ove

rall water quality volume provided is greater than the volume
required.

Basin Treatment Method Vol Req.d  vol Provid
{ac-fl) (ac-ft)
South A Treatment Dry Detenting .68 .84
South B Treatment Dry Detertio .36 27
South C Treatment Dry Detention ] 3
North Treatment Wat Detention 10.66 10.78

WETERNGS;

Wetland Description:

There are 7.4 acres of wetlands or portions of wetlands within the
site. Wetlands 4, 5, 6, and 7 are within the road right-
The other wetlands consist of Brazili
There are roadside ditches aleng the

Propesec road right-of-way and pond
of-way, Wettand 7 Is a disturbed freshwater marsh.
an pepper. All the wetlands within the project site extend offsite.
alignment that are classified as Other Surface Waters,

Wetlands 1, 2, 3, and 10 are associatad with the pond site. A melalouca forest dominates the centraf
portion of the site with royal fem as the ground cover. A mesic cak area is located in the southern end of
the parcel and is predominantly laurel oak and live oaks. Herbaceous species consists of swamp fesn, wild
coHee, and greenbriar. A mixed hardwood community is Jocated in the southwest comner and is dominated

by slash pine, swamp bay, Carolinz willow, cabbage palm and melaleuca; buttonbush and swamp fem

make up the ground cover, The Other Surface Waters are focated north and west of the site and are
charactersized as diiches.

Wetland impacts:

The US 41 corridor is one of the principle north/south urban arterial highways,

The road widening Is
proposed in ordar to meet the long range transportation needs in accordance with C

ounty pians.

The US 41 proposed project contains approimately 4.79 acres of OGW and 7.40¢ acres of wetiands,
Except for Wetiand 4, all wetiands within the proposed right-of-way and pond site will be impacted as a
resuit of the proposed read construction. Wetland 4 connects the US 41 ditch to wetlands wast of
Beaumont Road and conveys flaws 10 the west, The majority of the wetland impacts for this project will
oceur at the proposed pond site south of the Imperial River; approximately 4.8 acres of melzleuca and
approximately 1.6 acres of mixed wetiand hardwoods will be impacted. Also, approximately 0.4 acres of

Appro,:  D11107-6 fage 5cf14




Water Quality Magriy
1 Collier and Lee Counties
FPID:; 195736-1-52—01
EPID: 195406-52-91

US4

Begin End Drainage Required Treatment Additional Desiga Dry Wet Control
Station Station Area Treatmen Volume Treatment Controt Detention Petention Structure
(acres) Volume Provided Provided Elevatign Bottom EI, Dimensisng Bleeder
(ac-f¢) {ac-f1) (ac-ft) (foy (1) EL |
{ft)
Basin South
38+75RT 47+00RT 8.86 8.86
43425 1T AT+00 LT
51430 RT -0.08 8.86 9.84 9.84
48+50 LT
39400 RT

47+75 LT

8.86
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Design by: ASL Checked by:
Date: 6/15/00 Date;
Project#:  100318.07 0011

Pond Stage - Area (metric)

: incremental
Stage Area Volume Volume
{m) {m2) {m3) (i3}
1.45 42558 c
215 46048 31029 Jd1629
2.65 52260 24589 55618

Treatment Voltme Required= 13149 ma
Treatment Weir Flevation= 1.75 m
Treatment Volume Provided= 13298 m3

Pond Stage ~ Area (English)

Incremental
Stage Area Volume Volume
{fty (arras) (ac-ft) {ac-t)

4.8 10.52 0.00

7.1 11.38 25.16 25.16

B.7: 12,81 15.84 45.09;
Treatment Volume Required= 40.66 ac-f}
Treatment Weir Elevation= 5.74 ft
Treatment Volume Provideds 10.78 ac-ft

Area of Littoral Shelf = 14021 m2 3.458 ac
33 % of control area




Gove P KX
of 00 RCP

Lol K20
f 1200 RCP

CONEE, d CATE

F STA

ITEH ;

il
TEPIGAL SECTERY i

\ WETLANG
1

I e i ]

- — 8
p ‘_‘—__Hﬁ‘_‘ _—
il W Broprs e R T e e

/

2.85 !f"mnranan:le Harm

e XL ! o 7 I
e =y
f .f." !!aw

st Ty
(.---ﬂ;nf‘ Frophine

2D

e
/Pma.'

Traa

wa e

B,

11500

4
t

DUREW,

AL

FINANCIAL FROGECE 10 =

157 36 -1 -52114

2L MYERS SERVICE cenTER

.
=T

CGNST. TTYPE & FENCE

poring | EXIST. WATER { pure | rowr o
8= Felf ST O -
.67 asioe
B2 .00 BATIOR] . e
a-3 1,43 24T 00| 1.6
4. E4 as1gse0
5-4 /.51 EATO0| 754
[ 166 2A7 0016 207
b-& 441 257 400 4.2
SHAT 2 .42 8000 148
Sewt ey 1.4 astgsant 14T
SHAT o% Le0 L Yasigsoet V50

S AT 59

2y

i —

FEATH oF Ok

DECANRTHENT O TRAATITR Ft Sore
s

po.m{ Neo. 1 Details

POE T
- N ==




-

n p

P
i
i
I
i
i
i

AR EATI A Y

T e

A P

pr———— 3

FRANCL PRCCT i [YEET

1957 25=}-52 -t 5

[}
TR £L 2M0
b} o8ismar 0.5 6.8 .'“"."'.""“""':
5 - ! 06 :
A | ToF OF SKie P 3
; S | i g T ATE 61 EES s . : :
! ! : 3 a4 , L. | 5.5 ST ] 3 : ;]
: g X = . SOT EL 175 X E : A i
LLfof S Edis il £ ] 2 v-OTEE £L 195 ) ; : 1 ;
: 3 it ; : ; 4
i 5 - p LOTTOR GF SKHNER . 4 p o
| : ¥ ot % EARTHY £ 1 - o : 2
k| T -.. VedTEN k. g . .l- A A 3
'3| o A : : ?; 2 g
_. B EL 045 o H ] A
, 3 N i : 2
2 ; [l ¥ ) ] y
LR A R PRPE VAT EL 02 RTTALT T Io Y - JITR o
s / FARLICF Sl LR ;—5-..- A &
STA, BH42 (525 LTI STA. 423X 1525 LTI = &
TYFE D (ALT. 8 540 X 1800F TYPE J-8 WANHULE ' =z ]
WLET {0D) 1800 & {500+ SECTION 2-2 e PIPE WVERT PO ¢ b
FLAN WiEW .75, wml e |2
K.T7S. SECTION =t o &
M5, o g I
Slzl8
% g <z
i g=] —] o]
=i o
= oy 1 f T
==
= -
E o
LTS OF S8 o
=
At . LITTORAL JoWE LIS OF 50D LTS o ST TS oF Bap —
ot npz{f?ﬁ.!&“r = = i
0.2
£t 259
Wb G
ERHTAOL EY, JA5 CONTROL £2 143 COTRGL EL 1A%
oms 2 é‘ {i 2‘
EL 0.85 £, 085 —_— EL oS
-, 2 -
e EL -8 Bt 02
SECTIDN A~A SECTION B-8
4TS HTS. - 5o
H A -
T . EXHIBIT
Wi I3 m@i TR Tl T L1 )
RS 7 JTATE w Famm .
oA LA 2 i
E | I 1‘ - SRR Ry Pond No. 1 Detuils




GEMERAL PERHET DUE #Y:
JULY 1, 1908

APPLICATION MO.: 110470
PROELRT NAHE: Arvoval Hall
LOCATINR: Lee Lowoly B33/ TEAFSIRAGE
APPLICANTS NARE AMD ABRRESYS: Laptain lavesteenbs, Inec.
' 1649 Barden fHvenuer, Saite 3035
Scarborough, foatarino Eanada HIN 38S
OHNER: Gapiain Investaeabts, Ing,
BEVELBPER: Caphtaie Yavesteenis, fot.

ENGYIMEER: Hole, Hontes & Associates, Inc.

HEVIEHER GATING 8F PRUJELT BEBISH

Lo Suitability of land for proposed use GOGD <§ ;§> PO GHYY
, _ : o BPRFLTCARLE

2. Hater guantiiy lepacts Y <§ﬁ1€§ FOGR RIEY
. e APPLIGCABLE

3. Hater quality iapacts @ﬂ@ FAIR  PODOR BT
o HAPLICARLE

B, Environmental ilapacts G FAIR  BOOR ”megﬁ?%H%
' (:?18%IFI€QNT
P O

5. Mater cosservatlon (F&Bﬂ FALIR ?Gﬂﬁ noY
oot AP ICABLE

6. Flood protection (%ﬂ%ﬁ) FRAIR  POOR NEY
e APPLIEATLE

7. Helief frog rainstors inconvesiencs BiHI FRAIR POOR 14E]
i APPLTLARLE

H. Gystesm saintainability aﬁ%§> FAER POUR NaT
i ARPLICABLE

. flyerall wse of land with respect GDQ§§ FAIR PHHIR WHOT
to water resource g APPLICAALE

i0.Hater managesent systes with GA0D <?ﬁi§} POOR T
resgeci Lo feasible alternatives P APPLICAHLE



APPLYCATION NUMBER _L1047-B BATE: Hay 2. 1988
PROJELT NARE:

LOGATIHN:

i

SECTION

PROGECT HAREA

freoval Ball

Lag

33

O AV

IRHIENR

TOBNGHEP _47  SH0TH, RANBE 28 E&5T

18,1 ALRES DRAINAGE ARER 3%4.5  ACRES %

Several persitted prejects and other off-site areas currently drain theough
this site and will continue §o do sp after developeent (see Exhibit ),

FALTLITIES:

1.

2.

EXTSTING:

PROPOGED:

This 1HB.1 acre sife lies within a 415.0 acre sub~bhasin pf the
Imperial River watershed. The site contains a 5.0 acre insctive
Bereos pit.  The following off-site areas currently drain throogh
this site (see Exhihit 2)e N

Name - ' Persil Mo, Araa
sunshine Supereu 36002035 21.9  acres
Springs Plaza 3H-00317 -5 28,8 acres
Benter of Bonlta Springs SH-007i8~-5 32.4  acres
Bonita Beach Bouwlevard GFF A7-20 .6 acres
Hoods Edge DRI 346000545 FE9.%  acres
Undeveloped Bff-sile e s iB0O.3 acres

Runoit from these areas enters this site froe the sast, the west
and the sputh and exits {along with the site’'s our runofd) thegugh
an eatsting ditch which conveys the flow north te the laperial
Hiver.

# General Permit is reguested for an 1B.1 acre cosperciat park
consisting of six lovs and & 1.% acre lake. The proposed drainane
design will accept runpdf froem all of the off-site areas that
vurrently drain through the site (415.0 acres) with the gxception
ne Sunshine Buperex (21,9 acres) shich will be routed around the
project via an interceptor swale (see Exhibits 3 & 471,

Runotf frpe this project and 375.% acres of off-site lands (for a
total of 393,59 acres) will be directed via inlets, culverts and
swales inte the 1.9 acre lake. Hunotf fros cach cospercial 1ot
Hill be routed throwgh dey pretreatsent areas prier to entering
the lake {see Special Condition Mo, %), Discharge fran the lake
w1ll be directed through a ronbtral struciore consisting nf 1-15.45°
wide weir with a crest ab elevation B.07 KBYD and 1-20 tegree Y~
Autech hiesder with an invert at elevation 7.0° NGVD discharging to
ihe Ieperial River via an existing ditch., The applicant’s
eigineer has reasonahly desonstrated that the sxisting ditch has
the capacity to handle more than the anticipated peak runodf and
that downstreas igpacts will ot otcur am a result of develppaent .



DHATNABE HaSI¥ Isperial River RECETVING BODY Imperial Hiwvers

RO o o L . - - S USRS bR P S

HUN OFF FORMULA  PRE vs. POBY ALLOBABLE DISCHANEE 83  LFS #
it This figure redlects bhe 39,0 acre draliage basin, The sctual allowable
discharge for this R8.1 sore site iu,? cés.
Mot

AERUIRED BEVENTION 2.0 . B8C-FT

DETERTEON BE¥HID Lalks

DEVENTION PROVIDED 2,0 AC-FY

FLOOD FPROTECTIOR

LOGAL ROAD GCRITEREA L5 VEAR, _24  MHOUR STDARN
FLOGD CONTDUR 9.2 FEET NEVYD
HINIMUR ROAD GRADE L0, 0 FEEY MBvD
HASIN DESIGR FREDUENGY S 28 YEAR, 72 HOUR STORR
FLOOR [UNTOUR BB FEET NBVY
PESIGN BISCHARGE B GFS
100 YEAR FLODS
FLOOD CONTOUR 11,0 FEET NEVR
RINIMUH FLOOR BLEVATION 12,0 FEET MNBVD

FIA FLOOD ELEVATION 12,0 FEEY NGVD

HATER BUALITY
fq ADVERSE IMPACTS EXPERTED: MO

. BEST MAMABENENT PRALTICES UTILIIED: Detention provided in excess of the
first inch aver the project site.

ENVIRGHNHERTAL
Ao GIBMIFICANT ADVERSE IRPACTS EXPECTED: WO

B. COMMENTS:  The proisct site contains ping flatwoods, clegared and Laproved
lamds, a borrowr lake, nall hamaspoks and 2 wetland area 0.6 acres). This
gsysten containg a marsh angd hyoric hasaocks. Thig ares is logabed
igmediately to the nerth mpith eventual putfall to the Iaperial River. The
submitted information indicated that a wildlife survey was perforeed on fhis
site. This survey lacated approvimately sirg active gopher torfnise burrows
withia uplands areas ma-site. '

The groject as proposed includes bthe construction of water manapeaent
facilities to serve a comsercial develapment. The suisting wetlands and
sope adjacent upland areas will be incorporated into the water management
systes. # portion of the existing horrow lske will be ¥filled. The gopher
tortpises are to he relocated in accordance with the FEFYFD regquirements,

fiverse environsental lepacts are not snlicipated as a resuli of the
construetion and operation of the water pavagement fagilities.



LANE UBE

PHESENT ZONIMB Cosgercial Planned , ALLDBED DENSITY M6 MisA

flevelopment

PROPOSEDR USE Commercial Park » PROPOSED DENSETY N/ BUsA

COMPATIBLE: YES

POTABLE ¥ATER: Benita-ﬁpriﬁgﬁ Hater Systes, Int.

PRESENT WITHDRAWAL _1,.5%73  NED
PRUGECTED DEHAND 00330 fED

HABTEHATER TREATRENT: Environeeatal Systess, loc. (see Asditional Comapntsd

ABRITINEAL, CHERENTS Hasteuwater treatasnt will de teaperarily provided by pa-

site dratnfields (3§ apcessary) until the construction
nf Envirpnaental Systews’ wastewater treatsent plant is
coapleted, .

O



AFPLICABLE LARD ARER

Praject
Total _i8.1  acresg
Hater Hanagesent AL aeres:
Imparvious Jkich . Bures;
Lomeeralal 100,000 sy fty

Location: This site is located in the northeast corper of the intersection of

Bonita Beach Boulevara (GR
Lounkty: Lee
Special Bistrict: Nons

GEHRD Hasiny Inperiasl River

Operation Entity: Property Dnners Bssociation

B&2)

and H.&8. 41.

The Btatd rocossgady bhat the felliowing by fosumds

f _General Permit

Lo Lenstrectipn and Operation Pe

Loastruction Pereit

Operation Persit

JLetter of Donceptueal Apgraval

Righs-ot-Hay Ooccupancy Pereikb

F@ii



APPLIECATION REVIEHER: HUPERVESDR/CHECKER:

TECHNICAL: Sy Histopk - E, Yaun
HATER BUALITY:  _J, Hiscock 8. Anderson

EMVIROMRENTAL: R. Bpylan

R [

Lo Padera

APPROVED: . . . /
¥ 7R ' f;?! ¢ %

S R 7
f."' P . / o '“M__,..M i E
RIVISION DIRECTOR: . L e Al e BATE:

e e S e
.« dames T. Bhow, F.E,
Hater Banagesent Rivision

Hesource Lentrol Deparisent

subject to the following 12 Standard Liaiting and 9 Bpecial Conditions (fpr

contzeptual aspprovels enly, {hese conditions as s sirRious will apply to subssguent
congiruction pereiitting).



-n,

LIRETIMG GCOMHITIONS

TriE PERMETTEE SMALL PROSECUTE THE WORK AUTHORIZED IN A MANNER 50 AS O MINBIZE ANY ADVERSE

BAPACT OF THE WORKS ON FISH, WILDLIFE, NATURAL ENVIRONMENTAL VALUES, AND WATER QUALITY. THE

o

0.

.

12

PERMITTER SHALL INSTITUTE NECESSARY MEASURES DURING THE CONSTRUCTION PERION, INCLUDING FULL
COMPACTION QF ANY FILL MATEIIAL PLACED AROUND NEWLY INSTALLED STRUCTURES, TO REDUCE EROSIOM.
THRBEITY, MUTHIENT LOADING AND SECIMENMTATION IN ThE RECEIVING WATERS.

WATER QUALITY DATA FOR THE WATER DISCHARGED FROM THE PERMITTEE'S PROPERTY OR INTO SURFACE
WATENS OF THE STATE SHALL BE SUBMITTED TO THE IISTRICT AS REQUIRED. PARAMETERS TO BE MONITORED
MAY INCLUDE THOSE LISTED N CHAPTER 17-2, IF WATER OUALITY DATA IS REQUIRED, THE PERMITTEER SHALL
PROVIOE DATA AS REQUIRED. O VOLUMES OF WATER DISCHARGED, INCLUDING TOTAL VOLUME DISCHARGED
OURING THE DAYS OF SAMPLING AND TOTAL MONTHLY DISCHARGES FROM THE PROPERTY OFLINTO SURFACE
WATERS OF THE STATE

. OTHE PERMITTEE SHALL COMPLY WITH ALL APPLICABLE LOCAL SUBGIVISION REGULATIONS ANG OTHER LOCAL

HEQUIREMENTS. IN ADDITION THE PERMITTEE SHALL OBTAIN ALL NECESSARY FENEAAL, STATE. LOCAL AND
SPECIAL DISTRICT AUTHORIZATIONS PRIGR TO THE START OF ANY CONSTRUCTION GR ALTERATION OF WORKS
ALTHORIZED IV THIS PERMIT.

THE QPERATION BHASE OF THIS PEFAMIT SHALL NOT BECOME EFFECTIVE UNTIL A FLORIDA REGISTERELD
PHOFESSIONAL ENGINEER CERTIFIES THAT ALL FACILITIES HAVE BEEN CONSTAUGCTED N ACCORDANGE WITH
THE QESIGN APPAOVED 8Y THE DISTIHCT. WITHIN 30 DAYS AFTEA COMBLETION OF CONSTRUCTION QF THE

g e

SURFACE WATER MANAGEMENT SYSTEM, THE PERMITTEE SHALL SUBMIT THE CERATIFICATION AND NQTIFY THE
DiSTFﬂl" TTHAT H-H-:, FA(.i.J't 1ES ARE FiF-A!JY F Qﬂ EN F’ECT?ON AN..,\ APF’HUVA:_. L.P(]N &F‘PROVAL OF' THr

PLHMI I’ "i t.} TJ-*‘&. FIE;.SF-"ONS B E: EMNTITY APF’HOVED ay "HE: ’3!‘3‘! JSH

ALL HOADS SHALL BE SET AT QR ABOVE ELEVATIONS REQUIRED @Y THE APPLICABLELOCAL GOVERNMENT FLOOD
CRITERIA.

ALL BUILDING FLOORS SHALL BE SET AT QR ABOVE ELEVATIONS ACCERTABLE TO-THE APPLICABLE LOGAL
GUVERNMENT.

7. OFF-SITE DHSOHARGES DURING CONSTRUCTION AND DEVELQPMENT SHALL BE MADE QNLY THAROUGH THE

FACILITIES AUTHORIZED BY THIS PERMIT.NO ROADWAY CRBUIILDING CONSTRUCTHON SHALL COMBMENCE
ON-SITEUNTILCOMPLETION OF THE PERMITTED DHSCHARGE STHUCTURE AND DETENTION AREAS WATER
DISCHARGED FROM THE PAQJIEST SHALL BE THROUGH STHUCTURES HAVING A MECHANISM SUITABLE FOR
REGULATENG UPSTREAM WATER STAGES, STAGES MAY BE SURJECT TO OPERATING SCHEDULES SATISFACTORY

T THE DISTRICT, )

N0 CONSTRUGTION AUTHORIZED HEREN SHALL COMMENCE UNTIL A RESPOMNSIELE ENTITY ACCEPTARLE TOTHE
THETRICT HAS BEEN ESTABLISHED AND HAS AGREEE TO OFERATE ANE MAINT AN THE SYSTEM. TrHIENTITY MUST
BE FROVIOED WITH SUFFICIENT QWNERSHIP $0 THAT 1T HAS CONTHROL OVER ALL WATER MANAGEMENT
FAGILITIES AUYHORIZED HEREIN, URON RECEIPT OF WRITTEN EVIDENGE OF THE SATISFAQTION OF THIS
CONDITION, THE [HSTRICT WILL ISSUE AN AT H()FUZ&TEON TO COMMENCE CONSTRUCTION.

THE PERMIT DOES NOT GONVEY TO THE PERMITTEE ANY PROPERTY RIGHT NOR ANY RIGHTS OF PRIVILEGES
OTHER THAN THOSE SPECIFIED IN THE PERMIT AND CHARTER 4084, FAC,

THE PEAMITTEE SHALL HOLD AND SAVE THE DISTRICT HARMLESS FROM ANY AND ALL DAMAGES, GLAIRE, OR
LIABLITIES WHIGH MAY ARISE BY REASON OF THE CONSTRUGTION, OPERATION, MAINTENANCE OB USE OF ANY
FACIHITY AUTHOMZED BY THE PERMIT,

THIS FERMIT IS ISSUED BASED ON THE APPLICANT'S SUBMITTED INFORMATION WHICH HEASONABLY
DEMONSTRATES THAT AVERSE OFF-SITE WATER RESOURCE RELATED IMPACTS WILL NOT BE CAUSED BY THE
COMPLETED PERMIT ACTIITY, [F 1S ALSO THE ABSPONSIBILITY OF THE PERMITTEE TO INSURE THAT ADVERSE
OFE-SITE WATER AESOURCE RELATED IMPACTS DO NOT QCCUR QUMING CONSTRUCTION.

FHIOR TO OEWATERING, PLANS SHALL BE SUBMITTED TO THE DISTIICT FOR APFROVAL. INFORMATION SHALL
HACLUDE AS A MINIMUM: PUMP SIZES, LOCATIONS AND HOUARS OF OPERATION FOR EACH PUMP. IF OFF-SITE
DISCHARGE 15 PROPOSED. OR OFE-SITE ADVERSE IMPACTS ARE BVIDENT, AN INOIVIOUAL WATER USE PERMIT MAY
BE AEOUIRED. THE PEAMITTEE 1S CAUTIONED THAT SEVERAL MONTHS MAY BE REQUIRED FOR CONSIDERATION
OF THE WATER USE PERMIT AFPPLICATION.
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APELLAL. CORBIYIORR

HIMEHUN BUILDING FLOUR ELEVATION 12.0 FEET WGEVR.
RINTHUE ROAD CROWN ELEVATIDN 10.0 FEET NBVD.
DISCHARGE FACILITIES: _ '
DEGCRIPTION: 1-13.3% HIDE WEIR WITH & DREST &7 FLEVATION 8.0 NGVD AMD 1-
20 DEGREE V-NOTCH BLEEDER HITH AR INVERT AT ELEVATION 7.0'
HEVR, ' :
RECEIVING WATER: INPERIAL RIVER VIA AN EXISTING DITUH.
GONTROL ELEVATIOGN: 7.6 FEET HBVYD.
THE PERMITTEE 5HALL BE RESPONSIBLE FOR THE GCDRRECTION DF ANY HATER RURLITY,
ERQGIRN, DR SHOALING PRODLERS TRAT RESIRY FROW THE CONSTRUGTION OR OPERATION
OF THE SURFALCE HATEY HANABEREMNT SYSTEH.

HEABURES SHALL BE TAKEN DURING CONSTRUGTION TO THSURE THAT SEDIBENTATIDN
ARD/DR TURDIDITY PROBLEHS ARE NOT CREATED IN THE REDEIVINE HATER.

THE DIGTRICT REGERVER THE RIGHT TD REBUTHRE THAT WATER BUALITY THEATHENT
BETHODS BE INCORPORATED INTD THE DRAINABE SYSTEM 1F SUCH HEASURES ARE SHOWR
T BE NECERGARY,

GPERATIDN OF THE SURFALE BATER WAMAGEAENT BYSBTEN BHALL BE THE REBPORSTRILITY
0F A PROPERTY OWNERS ARSOCIATION.

e S ey A

PUBLLIL BATER SUPPLY, ETC.), IT #{LL BE NECEGSARY TH APPLY FMR & RATER USE
PERRIT. THE PERRITYEE {5 CAUTIONED THAT A AININUN DF 90 DAYSE 16 RERHBIAED
FOR CONBIDERATEION OF THE WATER UBE PERNIT APPLIDATION. THE PERMITTEE IS
CAUTIDNED THAT THE IS5S5UANCE OF A SURFACE HATER HANABEAENT PERWIT GHALL RpT
HE UONSTRUER TO BE A GUORANTEE YHAT WATER HILL BE AVAILABLE,

PRIDGR TU THE CORHENEEGENT OF CONSTRUCTION OF FUTURE PHASES, PAVING, BRADINE,
AND DRAINAGE PLANS SHALL BE SUBHITTED TO THE DISTRILT FOR REVEIEH AND
APPROVAL. EACH COBHERCIAL TRACT SHALL PROVIDE OWE MALF INDH DF DRY
PRETREATHENT ANB BHALL NOT EXCEED BY PERDENT OF 1APERVIOUS AREA HITHOUT

PROVIDING ARDITIOHAL WATER HANAMBEHENT T8 COHPENSATIE.
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EXECUTIVE SUMMARY

The Florida Department of Transportation (FDOT), District One, is conducting a Project
Development and Environment (PD&E) Study for US 41 at County Road (CR) 865 (Bonita Beach
Road), in the City of Bonita Springs, Florida. The study area limits extend along US 41 from Foley
Road to just south of the Imperial River bridge, a distance of approximately 0.9 miles. Additionally,
the study area extends along CR 865 (Bonita Beach Road) from Windsor Road to Spanish Wells
Boulevard, a distance of approximately 0.8 miles. The PD&E study provides information from which
FDOT District One can evaluate capacity, safety, and multi-modal improvements at the US 41 and CR
865 (Bonita Beach Road) intersection. The project was evaluated through FDOT’s Efficient
Transportation Decision Making (ETDM) process as project No. 6291. CR 865 will be referred to as
Bonita Beach Road throughout the remainder of this report. This is a federally funded project.

The purpose of this project is to address the deficient operational capacity of the US 41 and
Bonita Beach Road intersection to relieve existing congestion and accommodate projected future traffic
demand. The proposed improvements will modify the signalized configuration of the US 41 and Bonita
Beach Road intersection to be a partial displaced left turn (PDLT), with the northbound and southbound
left turn movements to crossover and be located outside of the opposing traffic flow. To accommodate
the partial displaced left turn configuration and facilitate the relocation of northbound and southbound
turning vehicles, two new signalized *“crossover” intersections will be added along US 41. The
southbound and eastbound left turn movements are proposed to have three lanes each, and the
eastbound and westbound right turn movements are proposed to have two lanes each. Other
improvements include a six-foot (ft) sidewalk, a 12-ft shared-use path, and signalized marked
crosswalks.

In addition, the City of Bonita Springs is designing and building a two-lane quadrant roadway
connecting Bonita Beach Road at Windsor Road to US 41 at the Center of Bonita Springs. This
Northwest Quadrant Roadway is currently in design by the City and anticipated to be built ahead of the
US 41 and Bonita Beach Road intersection improvements. The proposed improvements of the
Northwest Quadrant Roadway as part of this PD&E Study includes the US 41 and the Center of Bonita
Springs intersection to be changed from a standard signalized intersection to a “thru-cut” intersection.
A thru-cut intersection restricts through movements from the minor street typically due to operational
and/or geometric conditions. As such, the west leg is being widened from two lanes to five lanes (four
eastbound approach lanes and one westbound receiving lane) and the east leg is being widened from
two lanes to four lanes (two westbound approach lanes and two eastbound receiving lanes). This creates
skew issues for any east/west through movements and creates operational constraints that are alleviated
by the thru-cut intersection configuration. Tying into the new east leg is a Northeast Quadrant Roadway
proposed between US 41 and Arroyal Road, northeast of the US 41 and Bonita Beach Road intersection.
This will be a new three-lane roadway with two lanes eastbound and one lane westbound (Kittelson
2023a). See Appendix A for the partial displaced left turn alternative plan board.

The purpose of the Cultural Resource Assessment Survey (CRAS) was to locate and identify
any archaeological sites and historic resources within the project area of potential effect (APE) and to
assess their significance in terms of eligibility for listing in the National Register of Historic Places
(NRHP). As defined in 36 Code of Federal Regulations [CFR] Part § 800.16(d), the APE is the
“geographic area or areas within which an undertaking may directly or indirectly cause alterations in
the character or use of historic properties, if any such properties exist.” Based on the project type and
location of the proposed work, the archaeological APE is limited to the footprint of construction. The
historical/architectural APE included the footprint of construction as well as resources within



immediately adjacent parcels where proposed road widening will occur and new roadways are expected
to be constructed. The archaeological and historical field surveys were completed in September 2023.

This CRAS was initiated in consideration of Section 106 of the National Historic Preservation
Act of 1966, as amended by Public Law 89-665; the Archaeological and Historic Preservation Act, as
amended by Public Law 93-291; Executive Order 11593; and Chapter 267, Florida Statutes (FS). All
work was carried out in conformity with Part 2, Chapter 8 (“Archaeological and Historical Resources”)
of the Florida Department of Transportation’s PD&E Manual (FDOT 2020), and the Florida Division
of Historical Resources’ (FDHR) standards contained in the Cultural Resource Management Standards
and Operational Manual (FDHR 2003), as well as with the provisions contained in the Chapter 1A-46,
Florida Administrative Code (FAC). Principal Investigators meet the Secretary of the Interior's
Professional Qualification Standards (48 FR 44716) for archaeology, history, architecture,
architectural history, or historic architecture.

Archaeological background research and a review of the Florida Master Site File (FMSF)
indicated that no archaeological sites are recorded within or adjacent to the APE but five sites are
recorded within one mile. These consisted of various types of mounds, only one of which has been
evaluated by the State Historic Preservation Officer (SHPO). A review of relevant site locational
information for environmentally similar areas within Lee County and the surrounding region indicated
that the APE was considered to have a low to moderate potential for archaeological sites although the
ETDM report 6291 indicated a minimal impact to cultural resources. As a result of field investigation,
including the excavation of 35 shovel tests, no archaeological sites were discovered.

Historic background research, including a review of the FMSF and the NRHP databases,
indicated that two historic resources (8LL01426 and 8LL02543) were previously recorded within the
APE. The circa (ca.) 1920 Frame Vernacular style building, located at 27750 Arroyal Road, was
evaluated as ineligible for listing in the NRHP by the SHPO in 2001. Following the development of an
enlarged pond site, the building was demolished and documented as such within the FMSF. Similarly,
the Angler’s Paradise Clubhouse (8LL02543), a ca. 1958 Masonry Vernacular style building, located
at 27711 Windsor Road, was not evaluated by the SHPO for NRHP eligibility. In 2022 the FMSF was
notified that the building was no longer extant. A review of relevant historic United States Geological
Survey (USGS) quadrangle maps, historic aerial photographs, and the Lee County property appraiser’s
website data revealed the potential for five new historic resources 45 years of age or older (constructed
in 1978 or earlier) within the APE (Caldwell 2023).

Historical/architectural field survey resulted in the identification and evaluation of five historic
resources (8LL02983, 8LL02984, 8LL02985, 8LL02986, and 8LL02987) within the APE. These
include three buildings (8LL02984, 8LL02985, and 8LL02986), constructed between ca. 1945 and
1975, one culvert (8LL02983), and one linear resource (8LL02987). The buildings consist of two
Commercial style buildings (8LL02984 and 8LL02985) and one Masonry Vernacular style building
(8LL02986) that have been altered, lack sufficient architectural features, and are not significant
embodiments of a type, period, or method of construction. The culvert (8LL02986) was constructed in
ca. 1975 and is a typical example of a common post-1945 concrete bridge/culvert found throughout
Florida. The linear resource is an unnamed drainage ditch (8LL02987) that is a common example of a
drainage canal found throughout Lee County and Florida and does not possess any unique engineering
features. Background research did not reveal any historic associations with significant persons and/or
events. Thus, these five historic resources do not appear eligible for listing in the NRHP, either
individually or as a part of a historic district.

Based on the results of the background research and field investigations, no archaeological sites
or historic resources that are listed, determined eligible, or that appear potentially eligible for listing in



the NRHP were located within the APE. Therefore, it is the professional opinion of ACI that the
proposed undertaking will result in no historic properties affected.



Photo 5.8. Unnamed Drainage Canal (8LL02987), looking south.

8L.L02987: The Unnamed Drainage Canal is located within Section 33 of Township 47 South,
Range 25 East and Section 4 of Township 48S, Range 25 East (USGS 1958) (Photo 5.8). The segment
is approximately 0.25 miles long and spans from a retention pond in the northeast quadrant of the US
41 and Bonita Beach Road intersection, under Bonita Beach Road into the southeast quadrant, and
under US 41 into the southwest quadrant. The Unnamed Drainage Canal was constructed in ca. 1975
during the construction of the Bonita Bypass (US 41) which was built upon a segment of undeveloped
wetlands in this location (FDOT 1975). At the widest point the canal is approximately 38 ft wide. The
shallow earthen banking is covered with grass and landscaped. Overall, the linear resource is a common
example of a drainage canal found throughout Lee County and Florida as a whole, lacks unique design
and engineering features, and background research did not reveal any historic associations with
significant persons and/or events. As a result, 8LL02987 does not appear eligible for listing in the
NRHP, either individually or as part of a historic district.

5.3 Conclusions

Given the results of background research and field survey, including the excavation of 35
shovel tests, no prehistoric or historic archaeological sites were discovered. As a result of the
historical/architectural field survey, five historic resources (8LL02983, 8LL02984, 8LL02985,
8LL02986, 8LL02987) were newly identified, recorded, and evaluated within the APE. Overall, the
newly identified historic resources have been altered, lack sufficient architectural or engineering
features, and are not significant embodiments of a type, period, or method of construction. The culvert
is a typical example of a common Post-1945 concrete bridge found throughout Florida and the linear
resource is a common example of a drainage canal found throughout Lee County and Florida. Thus,
the resources do not appear eligible for listing in the NRHP, either individually or as a part of a historic
district. Based on the results of the background research and field investigations, no archaeological sites
or historic resources that are listed, determined eligible, or that appear potentially eligible for listing in
the NRHP were located within the APE. Therefore, it is the professional opinion of ACI that the
proposed undertaking will result in no historic properties affected.

PD&E Study US 41 at 5-9 Cultural Resource Assessment Survey
CR 865 (Bonita Beach Road) FPID No.: 444321-1-22-01
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NATURAL RESOURCES EVALUATION

Florida Department of Transportation
District One
US 41 Intersection Improvement Project Development and Environment (PD&E) Study
At CR 865 (Bonita Beach Road)
Lee County, Florida
Financial Management Number: 444321-1-22-01
ETDM Number: 6291
Date: October 2023

The environmental review, consultation, and other actions required by applicable federal environmental
laws for this project are being, or have been, carried out by the Florida Department of Transportation (FDOT)

pursuant to 23 U.S.C. § 327 and a Memorandum of Understanding dated May 26, 2022, and executed by
the Federal Highway Administration and FDOT.



Table 3-1: Protected Species with Potential to Occur in the US 41 Study Area

Scientific Name ~ Common Name  USFWS FWC FDACs otential
Occurrence
Birds
Aphelocoma coerulescens Florida scrub-jay T T Low
Athene cunicularia . .
foridana Florida burrowing owl T Low
CGalidris canutus rufa Rufa Red Knot T T Low
Egretta caerulea Little blue heron T Observed
Egretta rufescens Reddish egret T Moderate
Egretta tricolor Tricolored heron T Observed
Grus canadensis Florida sandhill crane T Moderate
Haliaeetus leucocephalus Bald eagle BGEMA/MBTA M Observed
Mycteria americana Wood stork T T High
Laterf'i//us'] amaicensis Eastern black rail T T Low
Jjamaicensis
Platalea ajaja Roseate Spoonbill T Moderate
Sternula antillarum Least tern T Low
Mammals
Eumops floridanus Florida bonneted bat E E Moderate
Perimyotis subflavus Tricolored bat C Moderate
Puma concolor coryi Florida Panther E E Low
Sciurus niger avicennia Big Cypress fox squirrel T Low
Trichechus manatus West Indian manatee T T No
Ursus americants Florida black bear M High
floridanus
Reptiles
Crocodylus acutus American crocodile T T No
Drymarchon couperi Eastern indigo snake T T Moderate
Gopherus polyphemus Gopher tortoise T Observed
Pituophis m‘c‘f/ anolevicus Florida pine snake T Moderate
mugitus
Plants
Andropogon arctatus Pinewoods bluestem T Low
Calopogon multiflorus Many-flowered grass-pink T Low
Chamaesyce cumulicola Sand-dune spurge E Low
DeeZZi %ZZ/’Z”US Beautiful pawpaw E Low
Harrisia aboriginum Aboriginal prickly-apple E Low
Lechea cernua Nodding pinweed T Low
Lechea divaricata Pine pinweed E Low
Linum carteri var. smallii Small’s flax E Low
Nemastylis floridana Celestial lily E Low
Nolina atopocarpa Florida beargrass T Low
Pteroglossaspis ecristata Giant orchid T Low
Stylisma abdita Scrub stylisma E Low
E = Endangered T = Threatened C = Candidate M = Managed T/S = Threatened due to Similarity of Appearance
BGEMA = Bald and Golden Eagle Protection Act MBTA = Migratory Bird Treaty Act
FDACS = Florida Department of Agriculture and Consumer Services
FWC = Florida Fish and Wildlife Conservation Commission
USFWS = United States Fish and Wildlife Service
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Figure 3-1: Protected Species and Habitat Map
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Figure 4-1: Wetlands and Other Surface Waters Map
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Table 4-1: Other Surface Waters in the US 41 Study Area

Surface FLUCFCS NWI Description

Water ID Classification Classification
WL 1 630 PFO4/1A Wetland Forested Mixed
WL 2 617 PFO3/2C Mixed Wetland Hardwoods

PSS4A, PFOA4A,
WL 3 612/625 PSS1/EMI1R, Mangrove Swamps/Hyric Pine Flatwoods
E2SS3N
WL 4 612 E2SS3N, E2EM1P Mangrove Swamps
SW1 510 N/A Streams and Waterways
SW 2 510 N/A Streams and Waterways
SW 3 510 PUBHx Streams and Waterways
SW 4 510 N/A Streams and Waterways
SW 5 530 PUBHXx Reservoirs
SW 6 530 PUBHXx Reservoirs
SW 7 510 N/A Streams and Waterways
SW 8 510 N/A Streams and Waterways
SW 9 530 N/A Reservoirs
SW 10 510 N/A Streams and Waterways
4.3.1 Mangrove Swamps

FLUCFCS: 612
NWI: PSS4A, PFO4A, PSS1/EM1R, E2SS3N, E2EM1P
Wetlands: WL 3, WL 4

Mangrove swamps are communities of coastal hardwoods dominated by mangroves. These areas
are found at the northern terminus of the project on both the east and west sides of US 41.
Species observed in these communities include red mangrove (Laguncularia mangle), black
mangrove (Avicennia germinans), white mangrove (Laguncularia racemosa), Brazilian pepper
(Schinus terebinthifolia), cabbage palm (Sabal palmetto), and salt bush (Baccharis halimifolia).
The proposed project will have no impacts to WL 3 and WL 4.

4.3.2 Mixed Wetland Hardwoods
FLUCFCS: 617

NWI: PFO3/2C

Wetlands: WL 2

Mixed wetland hardwood habitat is located in the northeastern quadrant of the intersection
between US 41 and Bonita Beach Road, north of the proposed pond site. This habitat consists of
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hardwood species with cabbage palm, slash pine (Pinus elliotti), Australian pine (Casuarina
equisetifolia), and Brazilian pepper encroachment. The proposed project will have no impacts to
WL 2.

4.3.3 Hydric Pine Flatwoods

FLUCFCS: 625
NWI: PSS4A, PFO4A
WL 3

Hydric Pine Flatwoods are located at the northern terminus of the project, east of US 41. This
system is associated with the Imperial River and is part of WL 3. This canopy consists of slash
pine and cabbage palm. Understory and groundcover species include Brazilian pepper, elderberry
(Sambucus nigra), Carolina willow (Salix caroliniana), Peruvian primrose willow (Ludwigia
peruviana), wax myrtle (Myrica cerifera), rush Fuirena (Fuirena scirpoidea), and swamp fern. No
impacts to WL are anticipated as a result of the proposed project.

4.3.4 Wetland Forested Mixed

FLUCFCS: 630
NWI: PFO4/1A
Wetlands: WL 1

Wetland Forested Mixed wetlands contain communities in which neither hardwoods nor conifers
achieve 66 percent canopy composition. WL 1 occurs east of US 41, and is adjacent to the western
edge of the existing FDOT pond. Observed canopy vegetation includes slash pine, cabbage palm,
melaleuca (Melaleuca quinquenervia), laurel oak (Quercus laurifolia), and Australian pine, earleaf
acacia (Acacia auriculiformis). Understory and groundcover species include Brazilian pepper,
Carolina willow, Peruvian primrose willow, and swamp fern (Blechnum serrulatum). Direct impacts
to WL 1 are 3.21 acres.

4.3.5 Streams and Waterways

FLUCFCS: 510

NWI: PUBHx

Surface Waters: SW 1, SW 2, SW 3, SW 4, SW 7, SW 8, SW 10

Streams and waterways include rivers, creeks, canals, and other linear bodies of water. The
surface waters within the study area consist of canals and roadside ditches. These ditches
generally contain standing water during the rainy season and are shallow or dry during the dry
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season. Many of these systems support hydrophytic vegetation. Typical vegetation observed in
these surface waters includes duck potato (Sagittaria latifolia), pickerelweed ( Pontederia cordata),
frog’s bit (Limnobium spongia), and Carolina willow (Salix caroliniana). The northern extent of
SW 8 is wetland cut. Direct impacts resulting in 0.2 acres of impacts to the wetland cut portion
of this ditch were included in the functional loss detailed in Table 4-3 below.

4.3.6 Reservoirs

FLUCFCS 530
NWI: PUBHx N/A
Surface Waters: SW 5, SW 6, SW 9, SW 11

Reservoirs are artificial impoundments of water used for irrigation, flood control, and municipal
and rural water supplies. SW 5 and SW 6 are located on either side of US 41 north of the
intersection between US 41 and Bonita Beach Road. SW 9 is located within one of the proposed
pond sites. These surface waters are permitted stormwater ponds. SW 9 will be expanded by the
proposed project.

4.4 Wetland and Surface Water Impacts

Data collected during the literature review, previous permit history, and field survey were used
to evaluate the potential adverse direct and secondary impacts of the project to wetlands and the
potential cumulative impacts to those wetlands and surface waters in the project limits.
Practicable measures to avoid or minimize impacts to wetlands and surface waters were
considered during the US 41 Study. Any unavoidable adverse impacts will be mitigated pursuant
to Section 373.4137, F.S., to satisfy all mitigation requirements of Part IV of Chapter 373, F.S,,
and U.S.C. §1344. Table 4-2 details the proposed wetland and surface water impacts.

Table 4-2: Proposed Wetland and Other Surface Water Impacts

Direct Impact

FLUCFCS Description Type (ac)
WL1 630 Wetland Forested Mixed Pond North 3.21
SW1 510 Streams and Waterways ROW 0.14
SW 3 510 Streams and Waterways ROW 0.14
SW 4 510 Streams and Waterways ROW 0.15
SW 6 530 Reservoirs ROW 0.07
SW 7 510 Streams and Waterways ROW 0.10
510 Streams and Waterways ROW 0.02
SW 8 510 Streams and Waterways Pond North 0.02
(wetland cut ditch) '
SW 11 530 Reservoirs ROW 0.16
Total Proposed Impacts 4.01 acres
Total Impacts Included in UMAM 3.23 acres
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4.4.1 Direct Impacts

The Preferred Alternative will result in 3.21 acres of direct impacts to wetlands and 0.81 acres of
direct impacts to other surface waters, including permitted stormwater ponds and upland cut
roadside ditches. Final direct impacts will be determined during design and permitting and will be
assessed accordingly.

4.4.2 Indirect Impacts

No secondary impacts are anticipated as a result of the proposed project.

4.4.3 Cumulative Impacts

Cumulative impacts can result from incremental but collectively significant impacts within the
basin over time. In order to provide reasonable assurances that the project will not cause
unacceptable cumulative impacts, mitigation will be provided from within the same drainage basin
as the anticipated impacts or the project will utilize a regional mitigation plan pursuant to Section
373.4137, F.S.

4.5 Avoidance and Minimization

The project was designed to avoid and minimize impacts to wetlands, other surface waters, and
protected species habitat to the greatest extent practicable. This was accomplished by utilizing
the existing right-of-way and stormwater ponds when practicable. Complete avoidance of impacts
was not feasible due to the nature of the intersection improvement project and the occurrence
of wetland habitats immediately adjacent to the proposed project, including proposed pond sites.

4.6 Wetland Assessment

Wetlands and OSWs with potential to be affected by the proposed project were identified within
the US 41 study area. The wetland assessment was conducted in accordance with the UMAM, as
described in Chapter 62-345, F.A.C. The UMAM is the state-wide methodology for determining
the functional value provided by wetlands and other surface waters and the amount of mitigation
required to offset adverse impacts to those areas for regulatory permits. The impacted OSWs are
considered upland cut components of the existing manmade drainage system; and therefore,
these OSWs were not included in the wetland assessment as mitigation is not anticipated. The
results of the UMAM assessment are provided in Table 4-3. UMAM summary sheets can be found
in Appendix I. These values may be refined during the design and permitting phases of the
project.
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Table 4-3: Proposed Functional Loss
Wetland Wetland Impact | ¢ e g ImpactArea Functional

ID Type Type (ac) Loss
WL 1 630 Forested 5 5 4 3.21 1.498
SW 8 510 Surface 3 3 3 0.02 0.006

Water
Total 3.23 1.504
LLS = Location and Landscape Support WE = Water Environment €S = Community Structure

4.7 Wetlands Finding

The Preferred Alternative was evaluated for impacts to wetlands in accordance with Executive
Order (EO) 11990 and USDOT Order 5560.1A. The Preferred Alternative was designed to avoid
impacts to wetlands and will be constructed almost entirely within the existing ROW. Due to the
constraints of the corridor, unavoidable impacts associated with the location of the proposed
North Pond, cannot be avoided. It has been determined that no practicable alternative to the
proposed construction in wetlands exists. Any unavoidable impacts to wetlands will be mitigated
to achieve no net loss of wetland function. Based upon the above considerations, it is determined
that the proposed action includes all practicable measures to minimize harm to wetlands which
may result from such use.

4.8 Conceptual Mitigation

Wetland impacts which will result from the construction of this project will be mitigated pursuant
to Section 373.4137, F.S., to satisfy all mitigation requirements of Part IV of Chapter 373, F.S.,
and U.S.C. §1344. Compensatory mitigation for this project will be completed through the use of
mitigation banks and any other mitigation options that satisfy state and federal requirements.

The study area is within the Estero Bay and West Collier regulatory basins. Freshwater forested
credits are available from Corkscrew Regional Mitigation Bank and Little Pine Island Mitigation
Bank to cover the anticipated mitigation credits needed for the proposed wetland impacts.

Section 5 Essential Fish Habitat

The National Marine Fisheries Service (NMFS) is the regulatory agency responsible for the nation's
living marine resources and their habitats, including essential fish habitat (EFH). This authority is
designated by the Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA), as
amended. The MSFCMA defines EFH as "those waters and substrate necessary to fish for
spawning, breeding, feeding, or growth to maturity" (16 U.S.C. § 1802(10)].
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6.3 Environmental Resource Permit

FDEP and Florida's five Water Management Districts implemented Chapter 62-330, F.A.C,
Environmental Resource Permitting (ERP) to govern certain regulated activities, such as works in
waters of the state, including wetlands, and construction of stormwater management systems.
The proposed project is located within the jurisdiction of the SFWMD. The proposed project is
expected to require an ERP for a stormwater management plan and impacts to wetlands and
other surface waters.

6.4 Gopher Tortoise Relocation Permit

Gopher tortoises and their burrows are protected by Chapter 68A-27.003, F.A.C. A gopher tortoise
relocation permit must be obtained from FWC before disturbing burrows and construction
activities within 25 feet of a gopher tortoise burrow. The number of gopher tortoise burrows
located within 25 feet of the project footprint will determine the type of gopher tortoise relocation
permit that is needed. A 100% gopher tortoise survey will be completed during the design of the
project to finalize the type of permit needed. Surveys, permitting, excavation, and relocation must
be performed by an FWC Authorized Gopher Tortoise Agent.

Section 7 Conclusion

The proposed project avoids and minimizes impacts to wetlands, other surface waters, protected
species, and their habitats to the greatest extent practicable. Based on existing information and
both general and species-specific surveys, the Recommended Preferred Alternative will not
jeopardize the continued existence of a protected species and/or result in the destruction or
adverse modification of critical habitat (Table 7-1). However, additional coordination with wildlife
agencies will be required during the design and permitting phase and additional wildlife surveys
may be required prior to or during construction.
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Table 7-1: Effect Determinations for Listed Species

Scientific Name Common Name Status Eff(_act .
Determination
Birds
Aphelocoma coerulescens Florida scrub-jay FT NO EFFECT
Athene cunicularia floridana Florida burrowing owl ST NAEA
Calidris canutus rufa Rufa Red Knot FT NO EFFECT
Egretta caerulea Little blue heron ST NAEA
Egretta rufescens Reddish egret ST NAEA
Egretta tricolor Tricolored heron ST NAEA
Grus canadensis Florida sandhill crane ST NAEA
Haliaeetus leucocephalus Bald eagle BGEMA/MBTA --
Mycteria americana Wood stork FT MANLAA
Laterallus jamaicensis jamaicensis Eastern black rail FT MANLAA
Platalea ajaja Roseate Spoonbill ST NAEA
Sternula antillarum Least tern ST NAEA
Mammals
Eumops floridanus Florida bonneted bat FE TBD
Perimyotis subflavus Tricolored bat C --
Puma concolor coryi Florida panther FE NO EFFECT
Sciurus niger avicennia Big Cypress fox squirrel ST NAEA
Trichechus manatus West Indian manatee FT NO EFFECT
Ursus americanus floridanus Florida black bear M --
Reptiles
Crocodylus acutus American crocodile FT NO EFFECT
Drymarchon couperi Eastern indigo snake FT MANLAA
Gopherus polyphemus Gopher tortoise ST NAEA
Pituophis melanoleucus mugitus Florida pine snake ST NAEA
Plants
Andropogon arctatus Pinewoods bluestem ST NEA
Calopogon multiflorus Many-flowered grass-pink ST NEA
Chamaesyce cumulicola Sand-dune spurge SE NEA
Deeringothamnus pulchellus Beautiful pawpaw FE NO EFFECT
Harrisia aboriginum Aboriginal prickly-apple FE NO EFFECT
Lechea cernua Nodding pinweed ST NEA
Lechea divaricata Pine pinweed SE NEA
Linum carteri var. smallii Small’s flax SE NEA
Nemastylis floridana Celestial lily SE NEA
Nolina atopocarpa Florida beargrass ST NEA
Pteroglossaspis ecristata Giant orchid ST NEA
Stylisma abdita Scrub stylisma SE NEA
MANLAA = May Affect, Not Likely to Adversely Affect = NAEA = No Adverse Effect Anticipated NEA = No Effect Anticipated
FE = Federally Endangered  FT = Federally Threatened
SE = State Endangered ST =State Threatened C = Candidate M = Managed
BGEMA = Bald and Golden Eagle Protection Act MBTA = Migratory Bird Treaty Act

The proposed project will directly impact approximately 3.21 acres of wetlands, resulting in 1.504
functional loss units. During the design and permitting phase, final impacts will be calculated
along with the appropriate mitigation to satisfy the requirements of 33 U.S.C. § 1344 and Part IV
of Chapter 373, F.S.
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1.0 Project Description

The Florida Department of Transportation (FDOT) District 1 is facilitating engineering services
for drainage improvements that are part of the US 41 and Bonita Beach Road PD&E Study. This
report supports potential stormwater retention sites identified for study in the Pond Siting Report.
Roadway improvements along the mainline are not addressed in this report and will be provided
under separate cover. Drainage improvements will include expanding the existing FDOT
Stormwater Pond North drainage site by acquiring three west adjoining parcels owned by the City
of Bonita Springs. Drainage improvements also include the construction of Pond West within the
northwest quadrant of US 41 and Bonita Beach Road intersection. Two drainage alternatives: a
swale option (Pond East Alternative 1) and an offsite pond option (Pond East Alternative 2) are
also included in the drainage improvement efforts. In total, four ponds have been evaluated
(existing pond north is not evaluated since it has already been constructed).

The purpose of this report is to support the design and engineering study by presenting the findings
of a contamination screening evaluation. This report identifies and evaluates known or potential
contamination sites within or adjacent to the ponds that may affect their construction. The report
also presents recommendations for supplemental assessment, when necessary. The study was
performed in general accordance with Part 2, Chapter 20 of the FDOT Project Development and
Environment (PD&E) Manual (July 1, 2020). The study area for the contamination screening was
defined as each pond site and a search buffer that extends to /2 mile.

Based on the methodologies completed for this study, four drainage sites were evaluated and
assigned risk ratings: 1 — High, 1 — Medium, 2 — Low, and 0 — No.

In accordance with the PD&E Manual, ponds rated Medium or High should be further evaluated
through the completion of Level II testing. No further action is warranted for ponds that are
assigned No or Low risk ratings.
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2.0 Methodology

A contamination screening was conducted to identify contamination issues from properties or
operations located within the study area. This evaluation consisted of the following tasks:

» Tierra drafted a Site Contamination Map (Appendix A) using data acquired by
Environmental Data Management, Inc. (EDM) to illustrate the locations of the
contamination sites with respect to the drainage sites.

» Aecrial photographs were reviewed to develop a history of the previous land uses within the
study area and to identify sites which may have historical uses that pose contamination
concerns. Aerial photographs dated 1944, 1958, 1968, 1975, 1986, 1996, 2005, 2014, and
2020 were provided by EDM. Google Earth images dated 1999, 2003, 2006-2010, 2012-
2014, 2016, 2017, and 2019-2023 were reviewed where data gaps were evident in the
aerials provided by EDM. Relevant historical information is discussed in Section 3.0.
Copies of the historical aerial photographs are presented in Appendix B.

» USGS topographic maps were reviewed to develop a history of the previous land uses
within the study area and to identify sites which may have historical uses that pose
contamination concerns. USGS topographic maps dated 1958, 1972, 1987, and 1991 were
provided by EDM. Relevant historical information is discussed in Section 3.0. A copy of
the historical topographic maps is included in Appendix C.

» An environmental database search using EDM was conducted on September 7, 2023, to
identify sites, facilities, or listings within the study area associated with documented or
suspected petroleum contamination or other hazardous materials. The EDM report is used
as a preliminary screening tool to identify facilities that are registered with various county,
state, and federal agencies. The regulatory review of federal and state environmental
records utilizes an integrated geographic information system database. The database report
provides geocoded and non-geocoded regulatory listings of interest that are identified
within the study area. Each listing is located by address, facility identification number, and
field verified where possible. All are reviewed for the potential of contamination to impact
the project. The reviewed records include information compiled by the United States
Environmental Protection Agency (EPA), the Florida Department of Environmental
Protection (FDEP), and other various reporting programs. A complete list of all regulatory
databases searched is included in the EDM report (Appendix D). The facilities identified
in the EDM report are discussed in Section 3.0. Each database was searched to a distance
of /2 mile from the boundary of each drainage site.
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» Supplemental regulatory research using the FDEP MapDirect, OCULUS, and STCM
databases was performed to provide additional details about each site identified in EDM’s
report. Documents were reviewed to determine details such as groundwater depth and flow
direction, storage tank contents, discharges, spills, contaminant concentrations, and plume
locations (Appendix E).

» Information found on the Lee County Property Appraiser database was reviewed for
suspect contamination sites where other resources may not have provided ample
information for a particular site; or to determine addresses, parcel boundaries, and other
pertinent information.

» Assigned risk ratings for each contamination site after evaluating the findings produced by
the previously mentioned methodologies. The rating system defined in the FDOT PD&E
Manual is divided into four categories of risk which express the degree of concern for
contamination problems. The four degrees of risk ratings are “No,” “Low,” “Medium,” and
“High” and are defined as follows:

* No Risk Site: a review of available information on the property and a review of the
conceptual or design plans indicates there is no potential contamination impact to the
project. It is possible that contaminants have been handled on the property. However,
findings indicate that contamination impacts are not expected.

* Low Risk Site: areview of available information indicates that past or current activities
on the property have an ongoing contamination issue; the site has a hazardous waste
generator identification number, or the site stores, handles, or manufactures hazardous
materials. However, based on the review of conceptual or design plans and/or findings
from the screening process, it is not likely that there would be any contamination
impacts to the project.

* Medium Risk Site: after a review of conceptual or design plans and findings from a
Level I evaluation, a potential contamination impact to the project has been identified.
If there is insufficient information (such as regulatory records or site historical
documents) to make a determination as to the potential for contamination impact, and
there is reasonable suspicion that contamination may exist, the property should be rated
at least as a “Medium.” Properties used historically as gasoline stations and which have
not been evaluated or assessed by regulatory agencies, sites with abandoned in place
underground petroleum storage tanks, or currently operating gasoline stations should
receive this Rating.

» High Risk Site: after a review of all available information and conceptual or design
plans, there is appropriate analytical data that shows contamination will substantially
impact construction activities, have implications to right-of-way acquisition, or have
other potential transfer of contamination related liability.
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3.0 Project Impacts

Based on the research methodologies, risk ratings were assigned to four drainage sites. Table 1 provides risk ratings for each drainage site. The location of each contamination/drainage site is illustrated in Appendix A. Aerial
photographs provided by EDM are available in Appendix B. Topographic maps provided by EDM are available in Appendix C. EDM’s report is available in Appendix D. Supplemental files from the FDEP OCULUS database
and Map Direct are available in Appendix E.

Pond West

Petroleum

Hazardous materials

Medium

Aerial photographs (Appendix B) depicted Pond West as woods from 1944 to 1986. Development was depicted in 1996. Tuffy Tire & Auto Service was depicted from 1999 to 2023
within Pond West. Topographic maps (Appendix C) depicted Pond West as shaded green indicating “woods” from 1958 to 1972. A purple shaded rectangle within Pond West indicating
“recent development” was depicted from 1987 to 1991.

Two nearby facilities were identified as possible sources of contamination that could potentially impact the Pond West drainage site.

Tuffy Tire & Auto Service Center (Map ID 3) 27790 South Tamiami Trail, Bonita Springs, FL 34134:

Google Earth Aerial View dated 2023 identified this facility as an operational auto service center that offers alignment, exhaust, brake, and a/c services within the footprint of Pond
West. This facility was not identified in EDM’s report. One Aboveground Storage Tank (AST) was observed within proposed Pond West in Google Streetview Imagery dated 2019.
The tank volume, and contents are unknown. AST’s with a tank size of 550-gallons or more are required to be registered with the FDEP. The AST observed in the 2019 Google Earth
Streetview appears to be in the range of 400 to 500-gallons in size. The AST is on a concrete pad and under an aluminum canopy. No rusting or indicators of contamination were
observed in the 2019 Streetview image. Typically, auto repair facilities are Small Quantity Generators (SQGs) of hazardous waste (100-1,000 kg/month), and are considered a low risk.
Seven hydraulic lifts were observed in the 2019 Streetview Imagery within Pond West. Given that the hydraulic lifts are installed within the ground, there is a possibility of encountering
contamination during site demolition activities/removal of the hydraulic lifts. Other hazardous materials may be stored onsite in small quantities such as waste oil, brake fluids, and
freon.

Bonita Boat Center (Map ID 4) 27760 South Tamiami Trail, Bonita Springs, FL 34134:

Google Earth Aerial View dated 2023, and Streetview Imagery dated 2019, identified this facility as an operational marine/boat dealer and service/repair center adjoining north of Pond
West. This facility was not identified in EDM’s report. No FDEP OCULUS regulatory files were found. No ASTs or possible fuel sources were observed at this facility. Contamination
concerns are not anticipated for this facility.

Risk Rating: Given the proposed pond site has operated as an auto repair shop with an AST and hydraulic lifts, this drainage site is assigned a risk rating of Medium.
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Pond North Expansion

Petroleum

Hazardous materials

Low

Aerial photographs (Appendix B) depicted Pond North Expansion as woods from 1944 to 2023. One structure (Advance Auto Parts Map ID 5) was depicted within and adjoining the
southwest corner of Pond North Expansion footprint from 1986 to 2023. Topographic maps (Appendix C) depicted Pond North Expansion as shaded green indicating “woods” and a
solid blue line indicating “stream” from 1958 to 1991.

One onsite facility was identified as a possible source of contamination that could impact the Pond North Expansion drainage site.

Advance Auto Parts (Map ID 5) 27791 South Tamiami Trail, Bonita Springs, FL. 34134:

Google Earth Aerial View dated 2023 identified this facility as an operational auto parts store within and adjoining southwest of the Pond North Expansion footprint. This facility was
not identified in EDM’s report. Typically, retail auto parts stores are SQGs of hazardous waste (100-1,000 kg/month). These facilities store hazardous materials and petroleum products
on impermeable surfaces such as concrete and are not used onsite. Therefore, auto parts facilities are typically considered a low risk. Google Earth Street View Imagery dated 2020
depicted this facility as an Advance Auto Parts retail store with no service bays and no petroleum storage tanks. Hazardous materials such as oil, brake fluids, and freon may be stored
and sold onsite in small quantities. Contamination impacts are not anticipated at this facility.

One offsite facility was identified as a possible source of contamination that could impact the Pond North Expansion drainage site.

Tuffy Tire & Auto Service Center (Map ID 3) 27790 South Tamiami Trail, Bonita Springs, FL 34134:

Google Earth Aerial View dated 2023 identified this facility as an operational auto service center that offers alignment, exhaust, brake, and air conditioning services. This facility was
not identified in EDM’s report. One AST was observed 440 feet adjacent southwest of Pond North Expansion in Google Streetview Imagery dated 2019. The tank volume, and contents
are unknown. The AST is on a concrete pad and under an aluminum canopy. No rusting or indicators of contamination were observed in the 2019 Streetview image. No discharges were
reported. Seven hydraulic lifts were observed 360 feet adjacent southwest in the 2019 Streetview Imagery. Other hazardous materials may be stored onsite in small quantities such as
waste oil, brake fluids, and freon. However, given the separation distance of over 350 feet, contamination impacts associated with this facility are not anticipated.

Risk Rating: Given the low risk of contamination concerns for the onsite facility (Map ID 5), this drainage site is assigned a risk rating of Low.

Contamination Tech Memo
October 2023
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Pond East (Alternative 1)

Petroleum

High

Aerial photographs (Appendix B) depicted Pond East (Alternative 1) as woods and grassy fields from 1944 to 1975. A single structure was depicted within the central area of Pond
East (Alternative 1) in 1975. BP-Bonita-Oleum Corp (Map ID 1) retail gas station was depicted in 1986 within and adjoining southwest of Pond East (Alternative 1). Map ID 1 was
not depicted from 1996 to 2023. The central and eastern portions of Pond East (Alternative 1) are depicted as woods from 1975 to 2023. Little to no changes were depicted from 1996
to 2023. Topographic maps (Appendix C) depicted Pond East (Alternative 1) as shaded beige indicating “grassy fields/developed” from 1958 to 1991. Purple shaded rectangles adjacent
southwest of Pond east (Alternative 1) indicating “recent development” was depicted from 1987 to 1991.

Two regulated nearby facilities were identified as possible sources for contamination that could impact Pond East (Alternative 1) drainage site.

BP-Bonita-Oleum Corp (Map ID 1) 9021 Bonita Beach Road, Bonita Springs, FL 33923-4213 Facility ID: 8520618:

EDM’s report (Appendix D) identified this closed former retail gas station with eight former Underground Storage Tanks (USTs). Four 10,000-gallon (two unleaded gasoline, one
leaded gasoline, and one diesel), three 10,152-gallon (one unleaded gasoline, one leaded gasoline, and one diesel), and one 12,000-gallon unleaded gasoline USTs previously existed at
this facility. UST removal activities occurred in November 1988, and September 1994. One discharge was reported on November 17, 1994. FDEP OCULUS files (Appendix E)
provided a Template Site Assessment Report dated January 2, 2018, stating this former facility was demolished in 1994. The former UST tank farm was located near the northeast
corner of the property. A Discharge Reporting Form (DRF) was filed after elevated soil vapor readings were encountered during UST removal activities. A 1995 Site Closure Report
indicated 400 tons of contaminated soil were removed from the facility for thermal treatment. Groundwater impacts were not included in the 1995 Site Closure Report. Groundwater
sampling between January and March 1995 discovered exceedances in petroleum hydrocarbons and lead concentrations above their established Groundwater Cleanup Target Levels
(GCTLs). Benzene was also detected above its established GCTLs in the deep well (MW-9D) which is screened from 19 to 24 feet below land surface (bls). No Remedial Action Plan
(RAP) has been prepared at this facility. No other source removal activities have been reported at this site other than UST closure/removal activities. Funding was not available for this
facility in 1996. No remediation activities occurred at this facility from 1996 to 2014. In 2015 funding was made available to discover the extent of the 1994 discharge. Site assessment
activities resumed in 2016. Between January and November 2017, soil assessment activities occurred. Laboratory results depicted exceedances in petroleum hydrocarbons in soil borings
collected between 0 and 5.5 feet bls. Between February and November 2017, eleven shallow monitoring wells (maximum depth at 12 feet bls), and three deep monitoring wells
(maximum depths ranging from 25 to 30 feet bls) were installed. Laboratory results indicated exceedances in GCTLs for benzene, methyl-tert-butyl-ether (MBTE), 1-methylnaphthalene,
and 2-methylnaphthalene. Laboratory results also indicated exceedances above their established Natural Attenuation Default Source Concentrations (NADCs) for naphthalene, toluene,
ethylbenzene, total xylenes, and Total Recoverable Hydrocarbons (TRPHs). No exceedances in GCTLs, or NADCs were detected in any of the deeper monitoring wells. A shallow
dissolved hydrocarbon map dated February 13 and December 1, 2017, depicted the extent of contamination within and adjoining southeast of the Pond East (Alternative 1). Groundwater
flow was depicted cross gradient from the Pond East (Alternative 1) flowing west on February 13, 2017. Groundwater flow was depicted flowing northwest toward Pond East (Alternative
1) on August 14, 2017. Groundwater flow was also depicted flowing north towards Pond East (Alternative 1). Due to NADC exceedances in the groundwater, remediation by natural
attenuation was not recommended. A Sarasota County Partial Task 1 Site Specific Health & Safety Plan letter dated August 21, 2023, indicated that the FDEP was satisfied after review
of Task 1 (Health and Safety Plan) activities. No subsequent files were available. Contamination impacts at Pond East (Alternative 1) are anticipated due to unresolved contamination
issues.

Sunshine Dry Cleaners (Map ID 2) 9048 Bonita Beach Road, Bonita Springs, FL. 33923 Facility ID: 9801967:

The FDEP Map Direct database identified this facility as a former dry cleaner. FDEP Storage Tanks & Contamination Monitoring database stated a tetrachloroethylene AST was
removed from site on an unknown date. No reported discharges are associated with this former dry cleaner facility. No regulatory information related to soil and groundwater testing is
available. This former dry cleaning facility was not found in the FDEP’s Dry Cleaning Solvent Cleanup Database. The former dry cleaner facility operated adjacent 450 feet northwest
of Pond East (Alternative 1). Dry cleaning solvents are denser than water and tend to sink to greater depths in comparison to petroleum related contaminants. Because of this
characteristic, any groundwater contamination would be found beyond the zone of construction. Contamination impacts regarding the former dry cleaner facility are not anticipated.

Risk Rating: Given the existence of residual petroleum contamination in both the soil and shallow groundwater monitoring wells within and adjoining southwest of Pond East
(Alternative 1), this drainage site is assigned a risk rating of High.

Contamination Tech Memo
October 2023

US 41 and Bonita Beach Road PD&E Study
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Pond East (Alternative 2)

Petroleum

Low

Aerial photographs (Appendix B) depicted Pond East (Alternative 2) as woods with trails from 1944 to 2023. Topographic maps (Appendix C) depicted Pond East (Alternative 2) as
shaded beige indicating “grassy fields/developed” from 1958 to 1991.

One regulated nearby facility was identified by the EDM as a possible source for contamination that could impact Pond East (Alternative 2) drainage site.

BP-Bonita-Oleum Corp (Map ID 1) 9021 Bonita Beach Road, Bonita Springs, FL. 33923-4213 Facility ID: 8520618:

EDM’s report (Appendix D) identified this closed former retail gas station 460 feet west of Pond East (Alternative 2). Although contamination is documented on-site, a shallow
dissolved hydrocarbon map dated February 13 and December 1, 2017, depicts the extent of contamination approximately 460 feet west of from Pond East (Alternative 2). Soil
contamination has not been documented off-site from the former gas station.

Risk Rating: Given a separation distance of 460 feet west of Pond East (Alternative 2) between the former retail gas station facility, and the contaminants of concern remaining confined
to the former facility, this drainage site is assigned a risk rating of Low.

Contamination Tech Memo
October 2023
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4.0 Conclusions and Recommendations

Tierra has reviewed various regulatory databases, historical aerial photographs, topographic maps,
and file information to identify contamination involvement within the study area. Based on the
research methodologies, risk ratings were assigned in accordance with the FDOT contamination
rating system. A summary of the assigned risk ratings for each drainage site is provided below.

No 0
Low 2
Medium 1
High 1

Based on the conclusions of this study and the risk ratings noted above, the following
recommendations are made.

Additional information may become available or site-specific conditions may change from
the time this report was prepared and should be considered prior to acquiring ROW and/or
proceeding with roadway construction. Generally, contamination reports older than one
year should be updated with current information. If the design is altered or changed in any
way, this report should be reviewed and modified as necessary.

For the locations rated No or Low for contamination, no further action is required. These
locations have been determined not to have any contamination risk to the study area at this
time.

One Medium rated drainage site (Pond West) was rated as such due to the proximity of an
active Tuffy Tire & Auto Service Center (Map ID 3) identified within its footprint. The
risk rating is assigned due to business operations (auto repair), in-ground hydraulic lifts,
and petroleum storage. Level II testing can include hazardous material surveys, soil
borings, monitoring well installation, soil and groundwater sampling, and laboratory
testing. Level II testing will be performed by the Department, if this pond is selected for
final design. Results of the contamination testing should be noted in the final plans so that
the contractor is informed of contamination issues on the project.

Contamination Tech Memo US 41 and Bonita Beach Road PD&E Study
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* One High rated drainage site (Pond East (Alternative 1)) was rated as such due to the
proximity of a former BP-Bonita-Oleum Corp (Map ID 1) retail gas station identified
within and adjoining southwest of Pond East (Alternative 1). Map ID 1 has documented
soil and groundwater contamination within the western portion of the Pond East
(Alternative 1) drainage site. No onsite remediation has occurred, and no Site
Rehabilitation Completion Order has been issued. Level II testing can include hazardous
material surveys, soil borings, monitoring well installation, soil and groundwater sampling,
and laboratory testing. Level II testing will be performed by the Department, if this pond
is selected for final design. Results of the contamination testing should be noted in the final
plans so that the contractor is informed of contamination issues on the project.

* Once final design plans are available, additional review is recommended in consideration
of dewatering operations that may be necessary under the National Pollutant Discharge
Elimination System Generic Permit for Stormwater Discharges from Large and Small
Construction Activities. Verification testing may be warranted for contamination issues
within 500 feet of the dewatering area.

Contamination Tech Memo US 41 and Bonita Beach Road PD&E Study
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Pond Siting Report
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DATE:

TO:

FROM:

RE:

CC:

July 13, 2023

Patrick Bateman, P.E. — FDOT Project Manager

Renato Chuw, P.E.

444321-1; US 41 at Bonita Beach Road Intersection PD&E Study — FDOT Drainage Methodology Meeting

Brent Setchell (FDOT), Nicole Monies (FDOT), Jack Freeman (Kittelson), Travis Hills (Kittelson), Zach Evans
(Inwood), Jason Houck (Inwood)

The meeting was held via TEAMS on July 13, 2023, at 3:00 pm and adjourned at 4:00 pm. The purpose of the
meeting was to discuss the drainage approach for this PD&E Study with FDOT District Drainage and Permitting
staff. A summary of the meeting discussion is below:

Introduction of attendees started, followed by a brief overview of the project. The project is a PD&E study
by FDOT District One to evaluate intersection improvement alternatives for US 41 at Bonita Beach Road
(BBR) in Lee County.

The improvements are to relieve existing congestion at the intersection and meet project travel demands
in the future. Two intersection alternatives were evaluated (a signalized intersection and a partial
Displaced Left Turn — DLT lane). The partial DLT alternative is the recommended preferred option and is
currently under review for approval by FDOT Management. The partial DLT concept was shared in the
meeting via a KMZ in Google Earth.

In the existing condition, US 41 consists of 6 travel lanes with curb and gutter and closed drainage
systems. Bonita Beach Road consists of 4 travel lanes with curb and gutter and closed drainage systems.

The Imperial River is an Outstanding Florida Water (OFW); therefore, a 50% additional water quality
treatment will be required. The WBID is also impaired for nutrients (a TMDL exists for Dissolved Oxygen
and Total Nitrogen). A nutrient loading analysis will be performed.

Stormwater runoff from US 41 is treated in an FDOT pond north and east of US 41. The six-laning for BBR
was permitted in the past; however, the County withdrew plans to move forward with six-laning the road.
Other permits exist for the developments surrounding the intersection.

The NW quadrant of the intersection consists of a new roadway connection between US 41 and Bonita
Beach Road via Windsor Road. The City of Bonita Springs (with RK&K as their design consultant) is
designing portions of this new roadway connection with the intent that the PD&E study will widen the
roadway in the future at its US 41 connection. Preliminary parcels shown as potential locations for pond
sites were shared via a KMZ in Google Earth. A triangular (remnant) parcel was shown as a possible pond
site for the basin for the NW quadrant roadway and BBR west of the intersection. This parcel is portrayed
as this time not having plans for future development. The area to the west of the new roadway is planned
for development. Coordination with RK&K is occurring to discuss if the City plans to use the triangular
remnant parcel for their stormwater needs.
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¢ Inwood indicated that a preliminary sizing on the remnant triangular parcel was able to accommodate the
treatment/attenuation for the NW quadrant roadway and the net new improvements on BBR west of the
intersection. FDOT asked if the City submitted a permit to SFWMD for this new roadway. Kittelson
indicated that it is believed that the roadway plans are between 30% to 60% phase and that a permit
hasn’t been applied for yet. This will be verified with RK&K.

e There are three existing cross drains on the project. A single 10’x7’ CBC under US 41 south of the
intersection, a double 8 x4’ CBC under BBR east of the intersection, and a single 24” RCP under US 41
north of the intersection that provides the outfall of the existing Center of Bonita Springs pond to the
existing Arroyal Mall pond.

e Alarge canal exists east of the intersection that drains regional areas south of US 41 and surrounding
developments by the intersection. The two existing box culverts convey the canal under US 41 and BBR.
This canal discharges to the existing Arroyal Mall pond.

¢ The NE quadrant of the intersection will be improved with the DLT alternative. The improvements will
have some encroachments into the Arroyal Mall pond and the existing canal. During the study, the
minimization of impacts on the pond will be evaluated with the potential use of walls. The current canal
will be enclosed with a box culvert along the NE quadrant segment. FDOT asked if the existing control
structure of the Arroyal Mall pond would be impacted or modified. Inwood mentioned that the
encroachments will slightly reduce the pond capacity, but as the study progresses and stormwater
alternatives are investigated, the goal will be to maintain existing peak stages in the pond. Modifications
to the existing control structure may be required.

e The outfall for the Arroyal Mall pond is north through an existing ditch between two businesses, then runs
alongside the west side of the existing FDOT pond, turns west just south of The Lock Up Storage Facility
and then turns north along the existing swale adjacent to US 41 and crosses under the bridge for the
Imperial River Boat entrance side street, ultimately to the Imperial River (see picture below). The new
roadway connection between Arroyal Road / Carolina St to US 41 will block this outfall pattern,
necessitating a new cross drain underneath.

e FDOT asked if there were any existing easements for the ditch between the two businesses for the outfall
of the Arroyal Mall pond. If there are no easements, we may need to consider to allow maintenance of
the outfall ditch.
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e The existing FDOT pond that treats US 41 contains a diversion berm. A few options were discussed to
obtain more capacity in the pond to treat the improvements on US 41. One option is to eliminate the
diversion berm and relocate the inflow and outflow of the ponds to keep the maximum flow path in the
pond. FDOT asked if there were any uses for the diversion berm other than to maximize the flow path.
Inwood indicated that the pond is fenced and does not provide any access to the public. The other option
is expanding the pond to the parcel/lots adjacent west. The parcel immediately north of the Advanced
Auto Parts store is owned by the City of Bonita Springs.

e FDOT indicated that the PSR evaluation matrix and cost comparison would show which option would be
preferable for increasing capacity in the existing FDOT pond.

e Initial discussions with the City indicated flooding concerns at the homes west of Beaumont Rd and south
of BBR. In addition, flooding concerns were brought up upstream of the double 8'x4” CBC. Improvements
to the box culvert system and canal will need to consider these concerns.

e Pond Siting Report approach and methodology

0 One pond site per basin is to be evaluated. FDOT indicated that because this is a PD&E project,
this approach is acceptable

0 Three basins were determined. Efforts to identify preliminary parcels for pond sites have started.
Using/expanding the existing FDOT Pond and evaluating the triangular remnant parcel for the
NW quadrant roadway were discussed. East of the intersection, a pond site was shown; however,
Inwood indicated that it was the only parcel with no development, and further investigation is
ongoing for this basin. Taking this runoff to the existing FDOT pond may be difficult since a pipe
system would need to cross the canal/box culvert or be routed through local streets.

0 Will evaluate regional stormwater options (ELA/WATERSS). The Arroyal Mall pond already acts as
a regional stormwater system and will remain for this study.

0 Water quality treatment will be provided for the net new impervious. Initial discussions with
SFWMD during the proposal phase of the study indicated this was acceptable. This will be
verified during the pre-application meeting set with SFWMD on July 26, 2023.

0 Compensating treatment will be evaluated where it is advantageous.

e Location Hydraulics Report and floodplain approach and methodology

0 A preliminary analysis of the cross drains will be performed.

0 FEMA floodplains associated with the Imperial River are located on the project. The river is tidal,
and SFWMD indicated during the project proposal phase that floodplain compensation would

not be required; however, this will be discussed and verified with SFWMD during the pre-
application meeting on July 26, 2023.
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ACTION ITEMS:

1. FDOT TO INCLUDE PROJECT IN AGENDA FOR SFWMD JULY MEETING (COMPLETED)
2. SET COORDINATION MEETING WITH RK&K TO DISCUSS REMNANT PARCEL FOR STORMWATER NEEDS ON NW
QUADRANT (SET UP FOR AUGUST 3RP AT 9:00 AM)

HHHEND OF MEETING*****

NOTE: THE ABOVE REFLECTS THE WRITER'S UNDERSTANDING OF THE CONTENTS OF THE MEETING. IF ANY MISINTERPRETATION
OR INACCURACIES ARE INCLUDED, PLEASE CONTACT RENATO CHUW AT (407) 971-8850 OR RCHUW@INWOODINC.COM
AS SOON AS POSSIBLE FOR RESOLUTION AND REVISIONS IF NECESSARY.




Meeting Minutes

3000 Dovera Drive, Suite 200, Oviedo, FL 32765 | P:407-971-8850 | F:407-971-8955 | www.inwoodinc.com

DATE:

TO:

FROM:

RE:

CC:

July 27, 2023

Patrick Bateman, P.E. — FDOT Project Manager

Zach Evans, P.E.

444321-1; US 41 at Bonita Beach Road Intersection PD&E Study — SFWMD Meeting

Brent Setchell (FDOT), Nicole Monies (FDOT), Patrick Bateman (FDOT), Melissa Roberts (SFWMD), Angelica
Hoffert (SFWMD), Richard Batewell (SFWMD), Jack Freeman (Kittelson), Renato Chuw (Inwood), Jason Houck
(Inwood), Ben Shepherd (Inwood)

FDOT’s monthly pre-application meeting with SFWMD was held via TEAMS on July 26, 2023, at 10:00 am. The
purpose of the meeting was to discuss the drainage criteria and approach for this PD&E Study with SFWMD staff. A
summary of the meeting discussion is below:

The meeting started with an introduction of the project team followed by a brief overview of the project.
The project is a FDOT District One PD&E study to evaluate intersection improvement alternatives for US
41 at Bonita Beach Road (BBR) in Lee County.

Two intersection alternatives were evaluated (a signalized intersection and a partial Displaced Left Turn —
DLT). The partial DLT alternative is the recommended preferred option. The partial DLT concept was
shared in the meeting via a KMZ in Google Earth.

US 41 consists of 6 travel lanes with curb and gutter and closed drainage systems. Bonita Beach Road
consists of 4 travel lanes with curb and gutter and 6 travel lanes from the Center of Bonita Springs
entrance to Arroyal Road, and closed drainage systems.

US 41 north and south of the intersection is treated within an FDOT pond north of the intersection located
near the Imperial River east of US 41. Treatment and attenuation is provided within the pond before
discharging to roadway swales, flowing to the Imperial River.

Bonita Beach Road east of the intersection discharges directly to the concrete box culvert underneath the
roadway, which flows to the Arroyal Mall Pond. The Arroyal Mall Pond is controlled by a weir structure
north of Crown Lake Blvd, which outfalls to a ditch system flowing to the Imperial River.

West of the intersection Bonita Beach Road is collected and conveyed to the Windsor Road swale, which
outfalls north to the Imperial River.

The Imperial River is the ultimate outfall for the project and is an Outstanding Florida Water (OFW);
therefore, a 50% additional water quality treatment will be required. The WBID is also impaired for
nutrients (a TMDL exists for Dissolved Oxygen and Total Nitrogen). A nutrient loading analysis will be
performed.

The proposed roadway improvements will include new quadrant roadways NW and NE of the
intersection. The NW quadrant roadway will initially be built by the City of Bonita Springs. This project is
only widening the NW quadrant’s US 41 approach leg to accommodate future traffic.
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e The NW quadrant roadway will provide a connection between US 41 and Bonita Beach Road via Windsor
Road. The City of Bonita Springs is designing portions of this new roadway connection and a triangular
pond in a remnant parcel created by the new road. Our intent is to evaluate if this pond can serve the
stormwater requirements for the PD&E study.

e Alarge canal exists east of the intersection draining regional areas south of US 41 and surrounding
developments by the intersection. The two existing box culverts convey the canal under US 41 and BBR.
This canal discharges to the existing Arroyal Mall pond.

e The intersection’s NE quadrant will be improved with the DLT alternative. The improvements will
encroach into the Arroyal Mall pond and the existing canal. During the study, the minimization of impacts
on the pond will be evaluated with the potential use of walls. The current canal will be enclosed with a
box culvert along the NE quadrant segment. Inwood mentioned that the encroachments will slightly
reduce the pond capacity. SFWMD indicated pre vs post conditions for the Arroyal Mall pond must be
met.

e Stormwater alternatives will be investigated including: (1) evaluating if the Arroyal Mall pond can be
expanded to increase capacity, (2) route stormwater from Bonita Beach Road away from the Arroyal Mall
pond to other proposed stormwater treatment alternatives. Ultimately, the goal will be to maintain
existing peak stages in the Arroyal Mall pond.

e SFWMD stated clear documentation of the volumetric impacts to the pond and exhibits of the drainage
areas routed away from the culvert will need to be provided to ensure no negative impacts to the
stormwater facility will occur.

e The existing FDOT pond that treats US 41 contains a diversion berm. Alternatives were discussed to obtain
more capacity in the pond to treat the improvements on US 41. One option is to eliminate the diversion
berm and relocate the inflow and outflow of the ponds to keep the maximum flow path in the pond. The
other option is expanding the pond to the parcel/lots adjacent west.

¢ Inwood stated the approach for water quality treatment will be to provide for the net new impervious. An
additional 50% treatment volume will be provided to meet OFW Criteria. Nutrient Loading analysis will be
provided due to the adopted TMDL for the basin.

e The improvements associated with the PD&E study will modify both the Arroyal Mall pond and the
existing FDOT US 41 permits.

¢  FEMA floodplains associated with the Imperial River are located on the project. The Imperial River is tidal
within the project limits and Inwood asked if floodplain compensation would be required. SFWMD stated
that documentation would need to be provided that this area was tidal, but compensation would not be
required for floodplain impacts.

* Inwood asked if pre vs post attenuation would be required for the project due to the tidal condition of the
Imperial River. SFWMD stated that the existing permit for the US 41 pond meets the pre vs post
attenuation criteria and should be followed for this study. Approved discharges to the Imperial River
should also be met.

FHAFEND OF MEETING*****

NOTE: THE ABOVE REFLECTS THE WRITER'S UNDERSTANDING OF THE CONTENTS OF THE MEETING. IF ANY MISINTERPRETATION
OR INACCURACIES ARE INCLUDED, PLEASE CONTACT ZACH EVANS AT (407) 971-8850 OR ZEVANS@INWOODINC.COM AS
SOON AS POSSIBLE FOR RESOLUTION AND REVISIONS IF NECESSARY.
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DATE: August 3, 2023
TO: Patrick Bateman, P.E. — FDOT Project Manager
FROM: Renato Chuw, P.E.

RE:  444321-1; US 41 at Bonita Beach Road Intersection PD&E Study — Coordination with City’s design consultant
(RK&K) regarding NW quadrant roadway and stormwater pond

CC: Brent Setchell (FDOT), Nicole Monies (FDOT), Matt Feeney (City of Bonita Springs), Joel Langaney (City of Bonita
Springs), Dave Hill (Bowman), Jack Freeman (Kittelson), Joseph Baan (RK&K), Zach Evans (Inwood)

A coordination meeting with RK&K (the City of Bonita Springs’ design consultant for the NW quadrant roadway
connection Windsor Road at Bonita Beach Road to US 41) was held to discuss the design status of the roadway and
the proposed stormwater management. In attendance were: Patrick Bateman (FDOT), Jack Freeman (Kittelson),
Travis Hills (Kittelson), Joseph Baan (RK&K), and Renato Chuw (Inwood). A summary of the meeting discussion is
below:

¢ The meeting started with introducing the project team and a brief overview of the project. Inwood
indicated FDOT District One is conducting a PD&E study for the intersection of US 41 and Bonita Beach
Road to evaluate intersection improvement alternatives. Kittelson is the prime consultant for the PD&E
study, and Inwood is assisting in the drainage evaluation.

e This meeting aimed to inquire about the status of the City’s quadrant roadway design project connecting
Bonita Beach Road to US 41 via Windsor Road and behind the Center of Bonita Springs Plaza.

*  RK&K mentioned that the design is moving towards 60% completion, with plans submitted to the City in
October 2023. A pre application meeting with SFWMD will be held during the week of August 7 — 11 to
discuss the City’s project and permit requirements.

e Kittelson indicated that 30% design CADD files by RK&K were provided on March 10, 2023. Kittelson
requested if updated design files for the roadway alignment can be provided to the PD&E study team. A
request will be sent to RK&K.

¢ RK&K indicated that a CSI (Continuous Flow intersection) is proposed at Bonita Beach Road and Windsor
Road intersection. This was shown in 30% plans of May 2023. RK&K mentioned that the design CADD files
provided to Kittelson early in the year were likely 15% design-level files.

e Kittelson asked if the horizontal alignment of the roadway behind the Publix stayed the same as what was
provided to the team earlier of has it moved. RK&K indicated that the alignment has not significantly
changed at that location.

e The roadway design by the Windsor Road and Bonita Beach Road intersection was updated to minimize
impacts to the existing Windsor Road swale. The goal is to maintain the swale’s drainage pattern.
Compensatory treatment is proposed, with minor improvements at the intersection being untreated to
the existing swale. Instead, the remnant parcel will collect and treat the existing Windsor Road pavement
in the proposed pond. Inwood indicated some information was obtained for the existing swale during the
permit research and will share that with RK&K.
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e The City is designing the pond in the remnant parcel to treat and attenuate the runoff for the NW
quadrant roadway from the Bonita Beach Road intersection to just west of Tuffy Auto Center at the US 41
and NW quadrant roadway’s NW corner.

¢ RK&K indicated that they will maximize the pond usage in the remnant parcel due to having to meet
several drainage criteria and constraints, such as OFW (Imperial River), pre vs. post attenuation, and
nutrient loading. The design intent is for the pond to be a dry pond to meet the nutrient loading
requirements. Underdrains underneath the pond bottom are proposed to draw down the water table and
maximize the storage capacity in the pond. RK&K indicated the design of the pond is still ongoing and that
more design information will be available in October when plans are submitted. It was suggested to
reconvene in the future to get an update on the design of the roadway and the pond.

e The PD&E study proposes to add more impervious to the quadrant roadway as it ties to US 41 and
beginning at the curve alignment. RK&K indicated that it does not think the pond will have extra capacity
for the additional improvements to the roadway per the study. However, RK&K indicated that if the FDOT
was able to convince SFWMD that attenuation was not required when direct discharging to the tidal
Imperial River, some additional capacity might be available. A possible alternative discussed for the study
is to evaluate if the Tuffy Auto Center parcel at US 41’s NW corner and the NW quadrant roadway would
be a viable pond site location for the FDOT project since the roadway improvements will impact the
parcel. Inwood indicated that would be a possibility and could be investigated further.

¢ RK&K indicated that a segment of the proposed roadway is a rural-type typical section to provide cost
savings to the City by implementing a roadside swale for drainage conveyance instead of a close drainage
system. Kittelson mentioned the PD&E study initial concept shows the roadway with curb and gutter,
noting that more room will be available to expand the pond.

e RK&K mentioned their current design shows two accesses to the Center of Bonita Springs Plaza (Old Time
Pottery), and that access from the new roadway to the plaza should be preserved with the PD&E concept.
The proposed accesses have not yet been discussed with the shopping center.

Action ltems

1. RK&K to provide latest design CADD files for the quadrant roadway
2. Inwood to share permit information for the existing Windsor Swale and Bonita Beach Road

HHHEND OF MEETING*****

NOTE: THE ABOVE REFLECTS THE WRITER'S UNDERSTANDING OF THE CONTENTS OF THE MEETING. IF ANY MISINTERPRETATION
OR INACCURACIES ARE INCLUDED, PLEASE CONTACT RENATO CHUW AT (407) 971-8850 OR RCHUW@INWOODINC.COM
AS SOON AS POSSIBLE FOR RESOLUTION AND REVISIONS IF NECESSARY.
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