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EXECUTIVE SUMMARY

The Florida Department of Transportation (FDOT) is conducting a Project Development and
Environment (PD&E) Study to improve the interchange at Interstate 95 (I-95) and US-1, located
at Exit 273 in the City of Ormond Beach in northern Volusia County, Florida. The vertical datum
used for this project is the North American Vertical Datum of 1988 (NAVD88). Currently, the 1-95
at US-1 interchange is a partial cloverleaf with loop ramps in the northeast and northwest
quadrants, a configuration which is due in part to the proximity of the Florida East Coast (FEC)
Railway located approximately 650 feet south of US-1. The purpose for improving the
interchange on 1-95 at US-1 and the one-mile segment of US-1 is to provide capacity and
enhance operations and safety. The need for the project is based on capacity, supporting
economic development, safety, and roadway deficiencies.

The analysis presented in this report identified three potential stormwater management
alternatives within each of the four basins which were defined within the project limits. It should
be noted that the information contained herein is preliminary and will need to be refined once
this project enters the design phase. As outlined in the report which follows, there is excess
treatment and attenuation provided within the currently permitted stormwater management
systems that should be accounted for when developing the stormwater management design
during the design phase. There are also areas within the existing right of way which could be
utilized for stormwater management systems that should also be investigated during the design
phase.

As part of this analysis, pond site alternatives were analyzed for four basins. The previous
sections of this report and the evaluation matrix included in Appendix E - Pond Site
Evaluation Matrix summarize the results of the analysis. A preferred alternative was selected
based off this analysis with the selection and estimated right of way needs summarized in Table
1: Preferred Pond Alternatives and Anticipated Requirements.

Table 1: Preferred Pond Alternatives and Anticipated Requirements

. Preferred Anticipated Right of Way Estimated
Basin . . Parcel(s) .
Alternative Requirements (acres) Construction Cost
F 1 7.1 313601780010 $5,469,000
G
H1 5 0.0 N/A $5,739,000
H2

Note: The preferred alternatives are subject to change depending on future coordination and
public feedback.
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SECTION 1.0 = INTRODUCTION

The Florida Department of Transportation (FDOT) is conducting a Project Development and
Environment (PD&E) Study to improve the interchange at Interstate 95 (I-95) and US-1, located
at Exit 273 in the City of Ormond Beach in northern Volusia County, Florida. The interchange is
located between the 1-95 at SR 40 / Granada Boulevard interchange to the south (Exit 268) and
the 1-95 at County Road (CR) 2002 / Old Dixie Highway interchange to the north (Exit 278). The
project is also evaluating widening a one-mile section of US-1 from Destination Daytona Lane to
Plantation Oaks Boulevard / Broadway Avenue from four lanes to six lanes. Currently, the 1-95 at
US-1 interchange is a partial cloverleaf with loop ramps in the northeast and northwest
quadrants, a configuration which is due in part to the proximity of the Florida East Coast (FEC)
Railway located approximately 650 feet south of US-1.

The purpose for improving the interchange on 1-95 at US-1 and the one-mile segment of US-1 is
to provide capacity and enhance operations and safety.

The need for the project is based on capacity, supporting economic development, safety, and
roadway deficiencies.

SECTION 2.0 — PROJECT DESCRIPTION

The project is located in Volusia County, Florida within the municipality of Ormond Beach. The
interchange is located between the 1-95 at SR 40 / Granada Boulevard interchange to the south
(MP 35.1) and the I-95 at County Road (CR) 2002 / Old Dixie Highway interchange to the north
(MP 45.7). The project location map included in Appendix A - Figures and Drainage Maps
shows the limits of the study area. The vertical datum used for this project is the North American
Vertical Datum of 1988 (NAVD88). Various existing resources referenced by this study utilize the
National Geodetic Vertical Datum of 1929 (NGVD29). Where applicable, elevations were
converted using the following vertical datum conversion formula:

NAVD8E8 = NGVDZ29 - 1.08'

Currently, the I-95 at US-1 interchange is a partial cloverleaf with loop ramps in the northern
qguadrants, a configuration which is in part due to the proximity of the Florida East Coast (FEC)
Railway located approximately 620 feet south of US-1 (measured right-of-way to right-of-way).
Improvement alternatives in the vicinity of the existing interchange were evaluated and
compared to the No-Build Alternative to address safety and operational needs.

The existing typical section for 1-95 from 2,000 feet south of the FEC Railroad to 3,000 feet north
of US-1 consists of a six-lane divided interstate located within approximately 300 feet of right of
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way. This typical section includes double-faced guardrail along the east side of the 40-foot
median, 12-foot inside shoulders (10-foot paved), three 12-foot travel lanes in both directions,
and 12-foot outside shoulders (10-foot paved). See Figure 1 below for a graphical depiction of
this existing 1-95 typical section.

| |Eaoti| Boes| o] 40 | i e |

I TRAVEL LANES | MEDIAN I" tRAVEL LANES |

RIGHT-OF-WAY VARIES (300’ MINIMUM)

Figure 1: Existing I-95 Typical Section

The existing typical section for US-1 from the intersection at Broadway Avenue / Plantation Oaks
Boulevard to Destination Daytona Lane is a four-lane divided highway located within
approximately 160 feet of right-of-way. This typical section includes eight-foot inside shoulders
(two-foot paved), two 12-foot travel lanes, and 10-foot outside shoulders (five feet paved as a
bicycle lane). A 12-foot auxiliary lane is located on the north of US-1, providing access to 1-95
ramps. Some sections of the roadway include a six-foot concrete sidewalk along the northbound
direction. See Figure 2 below for a graphical depiction of this existing US-1 typical section.
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Figure 2: Existing US-1 Typical Section

The proposed typical section for 1-95 from 2,000 feet south of the FEC Railroad to 3,000 feet
north of US-1 proposes a six-lane divided interstate located within approximately 300 feet of
right of way. This typical section includes double-faced guardrail along the east side of the 50-
foot median, 12-foot inside shoulders (10-foot paved), three 12-foot travel lanes in both
directions, and 12-foot outside shoulders (10-foot paved). This typical section provides the
opportunity for inside widening in the future. The future typical will have 12-foot outside
shoulders (10-foot paved), four 12-foot travel lanes, 12-foot inside shoulders, and a 2-foot
median barrier wall. See Figure 3 below for a graphical depiction of this proposed 1-95 typical
section.
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Figure 3: Proposed [-95 Typical Section

The proposed typical section for US-1 from the intersection at Broadway Avenue / Plantation
Oaks Boulevard to Destination Daytona Lane is proposed to be a six-lane divided highway
located within approximately 160 feet of right-of-way. This typical section includes curb and
gutter, two 11-foot travel lanes, one travel lane that varies from 11 to 12 feet depending on the
alternative, and a 22-foot median. The roadside treatments include a 14-foot shared use path.
See Figure 4 below for a graphical depiction of this proposed US-1 typical section.
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Figure 4: Proposed US-1 Typical Section

SECTION 3.0 — DATA COLLECTION

A pre-application meeting was held with St. Johns River Water Management District (SIRWMD)
staff on March 30, 2022, to discuss permitting requirements for the project. Meeting minutes
from this pre-application meeting have been provided in Appendix G — Correspondence and
Meeting Minutes. To locate and size the stormwater management facilities the following
sources were utilized:

Aerial Imagery — FDOT APLUS (Volusia County, 2021)
USDA NRCS Web Soil Survey (2022)
o Soil Survey Geographic (SSURGO) Database — Volusia County, FL (2003)
FEMA Flood Insurance Rate Maps (12127C0184K, 12127C0182))
FDEP Open Data Administrator (2022)
o FEMA Flood Zones (Map Service)
o Water Not Attaining Standards
o Waterbody IDs (WBIDs)
Rainfall Data
o USDA - Technical Paper No. 40 (TP-40) and Technical Paper No. 49 (TP-49)
o NOAA Atlas 14 Volume 9 Version 2
LiDAR Data — Volusia County, FL (2006)
SJRWMD Environmental Resource Program (ERP) Permits (23036-4, 23036-7)
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SECTION 4.0 — DESIGN CRITERIA

4.1 Rules & Regulations / Regulatory Agency Coordination

Project improvements will be designed to meet the regulatory requirements of the applicable
water management districts, the requirements outlined in the FDOT Drainage Manual, and the
requirements of the FDOT Design Manual. The entirety of the project is located within the
authority of the St. Johns River Water Management District (SJRWMD); therefore, an
Environmental Resource Permit will be secured through this district. Existing relevant ERP
Permits previously obtained are listed in Table 2. As previously noted in Section 3.0 — Data
Collection, a pre-application meeting was held with SIRWMD on March 30, 2022. Minutes from
this meeting have been included in Appendix G — Correspondence and Meeting Minutes.

Table 2: Existing SIRWMD ERP Permits

Name Permit Number Year
1-95 Six-Laning 23036-4 2000
Interchange Ramps 23036-7 2003

4.1.1 Water Quality Criteria

St. Johns River Water Management District (SJRWMD)
e Wet detention: Detention volume shall be provided for the first inch of total runoff from
the developed project, or 2.5 inches of the runoff from impervious area, whichever is
greater.

4.1.2 Water Quantity Criteria

SJRWMD

For open basins, the post-development peak discharge rate must not exceed the pre-
development peak discharge rate during the 25-year, 24-hour storm. Additionally, if the percent
impervious is greater than 50%, the post-development peak discharge rate must not exceed the
pre-development peak discharge rate during the Mean Annual, 24-hour storm.

FDOT

Chapter 14-86 of the Florida Administrative Code (F.A.C.) requires adjacent developments to
maintain discharges at of below pre-developed discharges using a multiple storm approach; this
approach is commonly known as “critical duration”. The application of Chapter 14-86 is only
required for closed basins and areas where downstream historical flooding is documented.
Although historical flooding is documented along US-1 and the interchange ramps, the flooding
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is local and does not affect downstream properties. Therefore, a critical duration analysis is not
required.

4.2 Project-Specific Criteria

Several basins discharge to Outstanding Florida Waters. An additional 50% treatment volume
and permanent pool volume is required for basins discharging to and Outstanding Florida
Water (OFW).

4.2.1 Total Maximum Daily Load (TMDL) Requirements

The Florida Department of Environmental Protection (FDEP) maintains the Statewide
Comprehensive List of Impaired Waters, which contains waterbody-parameter combinations that
have been verified as impaired based on criteria and assessment methodologies. The waters are
identified by their respective Waterbody Identification (WBID). The Project Location Map
included in Appendix A - Figures and Drainage Maps shows WBIDs in which the project
discharges and any identified impairments. Table 3: Statewide Water Quality Assessments
outlines the impairments associated with these WBIDs. It should be noted that the Copper
parameter within WBID 2363B and the Nutrients (Chlorophyll-a) parameter within WBID 2363C
2635 are being added to the 303(d) list. Although WBID 2635 is not currently on the Statewide
Verified List of Impaired Waters it is on the Statewide Comprehensive Study List (for Escherichia
Coli).

Table 3: Statewide Water Quality Assessments

Waterbody Name WBID Class Parameter Status
Halifax River 2363B 1M Copper, Iron Impaired
Tomoka Basin 2363C 1M Nutrients (Chlorophyll-a) Impaired
Tomoka River 2634 IF Escherichia Coli Impaired
Groover Branch 2635 IF Escherichia Coli Study List

4.2.2 Basin Management Action Plans (BMAPs)
This project does not traverse any BMAPs.

4.2.3 Special Basin Criteria
Tomoka River Hydrologic Basin

Within the Tomoka River Hydrologic Basin, projects, or portions of projects, in the Most Effective
Recharge Areas must retain three (3) inches of runoff from the directly connected impervious
area within the Most Effective Recharge Area of the project area. As an alternative, applicants
may demonstrate that the post-development recharge capacity will be equal to or greater than
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the pre-development recharge capacity. Most Effective Recharge Areas, as used in this section,
are areas which have 10-20 inches of recharge per year. Most Effective Recharge Areas can be
more accurately defined by soil types. Those areas with Type “A” Hydrologic Soil Group shall be
Most Effective Recharge Areas.

Within the Tomoka River Hydrologic Basin, a system may not cause a net reduction in flood
storage within the 100-year floodplain of the Tomoka River or any of its tributaries.

SECTION 5.0 - ENVIRONMENTAL LOOK AROUND

A meeting was held with City of Ormond Beach, Volusia County, and SIRWMD on July 26, 2022,
to discuss potential joint use and regional opportunities. No specific opportunities were
identified during or after these meetings.

A meeting was held with Tomoka Holdings on August 24, 2022, to discuss potential joint use. A
potential agreement regarding Exist. Pond F and its expansion was discussed.

The meeting minutes for both meetings have been included in Appendix G — Correspondence
and Meeting Minutes.

SECTION 6.0 — EXISTING & PROPOSED CONDITIONS

6.1 Existing Drainage Conditions

All project Improvements are located within the SJRWMD. Four major basins have been
identified within the limits of the study area. Sub-basins have also been defined to correlate with
currently permitted conditions within the project limits. Basin divides and sub-basin divides have
been developed from existing permit information which has been supplemented with LiDAR
data. See Appendix H - Excerpts from Previous Permits and Studies for existing permit data
relevant to this study. Nomenclature for basin and sub-basin divides was set up to align with
existing permit information as much as possible. The existing ponds within the project limits and
their permit numbers are provided in Table 6: Existing Pond Summary. Basin and sub-basin
divides have been detailed on the existing basin maps included in Appendix A - Figures and
Drainage Maps. A field visit was conducted on February 25™, 2022 to verify the accuracy of the
permitted facilities. See Appendix F — Field Photos and Notes for observations recorded
during the field visit.

There is no portion of the project that discharges to closed basins. There are several drainage
connection permits found within the corridor. These connection permits have been listed in
Table 4: Drainage Connection Permits below with the corresponding milepost for reference.
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Additionally, the receiving waterbody, whether the basin is open or closed, and any special basin

criteria are outlined in Table 5: Project Basin Summary. Project improvements within Basins F,

G, and H1 discharge directly to Groover Branch, which is classified as an Outstanding Florida

Water. Portions of the project traverse the Tomoka River Hydrologic Basin, which were

previously discussed in 4.2.3 Special Basin Criteria. FDEP has defined four WBID's that

encompass the study area. The Project Location Map in Appendix A - Figures and Drainage

Maps depicts the study area as it relates to the location of these WBID's. Table 3: Statewide

Water Quality Assessments also outlines which impairment relates to each WBID. Specific

characteristics related to each basin and sub-basin are outlined in the following sections.

Table 4: Drainage Connection Permits

Name
1 Security
Dunkin Donuts
S.R. Perrott Distrib.
Parking
Total Comfort
Propane
Ormond Gateway
Ace Hardware

Permit Number
2017-D-591-050
2018-D-591-052

2019-D-591-00006

2020-D-591-00001

2020-D-591-00031
2020-D-591-00047

Table 5: Project Basin Summary

Name Sub-Basins Included | Type
BASIN F F, F1 Open
BASIN G Open

BASIN H1 H, H1 Open
BASIN H2 H2 Open

US-1 Mile Post

12.8
12.8

9.1

12.8

12.8
12.8

Special Basin(s)

Tomoka River
Hydrologic Basin

None

Pond Siting Report
1-95 at SR 5 (US-1) Interchange

Project Development and Environment (PD&E) Study

FDOT District 5
Financial Project ID 419772-2-22-02

Page | 15

Status
Closed
Approved

Closed

Closed

Completeness Check
Approved

Receiving Waterbody
Basins F + G + H1
N%
Groover Branch
N%
Tomoka River
N%
Tomoka Basin
N%

Halifax River
Basin H2
N%
Tomoka Basin
N%

Halifax River



Table 6: Existing Pond Summary

Name Basin Treatment Method SJRWMD Permit(s)
EXISTING POND F F Wet Detention 23036-4, 23036-7
EXISTING POND H H Wet Detention 23036-4, 23036-7

6.1.1 Outfalls

South Outfall

The South Outfall is at the begin project limit along 1-95 within the ditch along the west side of
[-95. Runoff leaving the project limits at this point flows to the south via this ditch. The runoff
exits the 1-95 right-of-way where North Tymber Creek Road meets with Durrance Lane and flows
west prior to discharging to Groover Branch. The tributary flows south and converges with the
Tomoka River, which flows to the northeast and drains into the Tomoka Basin, combining with
the Halifax River. The Halifax River Travels southeast until it eventually outlets into the Atlantic
Ocean.

North Outfall

The North Outfall is located northeast of the interchange where the ditches along the east side
of Ramp D and I-95 exit the right-of-way. The runoff flows to the east along Benton St and then
through wetlands that function as a tributary draining to the Tomoka Basin, combining with the
Halifax River. The Halifax River Travels southeast until it eventually outlets into the Atlantic
Ocean.

6.1.2 Basin F
Basin F starts at the begin project limit along 1-95 (Station 200+00) and ends at the bridge over
the railroad and North Tymber Creek Road (Station 236+20).

A portion of the basin consists of a median storm drain system collecting runoff from the two
inside lanes and shoulders. The storm drain system collects runoff from a concrete-lined ditch
via inlets and flows south from Station 236+20 to Station 213+50 and north from Station
200+00 to Station 213+50. The system is conveyed west to Existing Pond F through a pipe
crossing the southbound lanes of I-95. The median runoff from Basin F is routed to a wet
detention facility (Pond F) at Station 213+50. The control elevation of the pond was determined
to be the estimated seasonal high groundwater at the pond location. This existing pond treats
the required treatment volume for the median and inside lanes (per SIRWMD criteria) and
outfalls into the ditch along the west side of 1-95.

The remaining portion of the basin consists of runoff from the outside lanes of I-95 sheet
flowing into the roadside ditches along each side of 1-95. The east ditch runoff crosses 1-95
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through the pipe at Station 213+50 and combines with the west ditch runoff, which flows south
to the South Outfall. This portion of the basin is untreated in the pre-development condition.

6.1.3 Basin G
Basin G (1-95)
Basin G along I-95 starts at Station 236+20 and ends at Station 244+00.

This basin consists of several storm drain systems. One system is a median storm drain system
collecting runoff from the two inside lanes and shoulders. The storm drain system collects runoff
from a concrete-lined ditch via inlets. The storm drain pipe system flows south from Station
244+00 to Station 243+20 and north from Station 236+20 to Station 243+20. The system
outfalls to a conveyance ditch along the east side of 1-95. The required treatment volume for the
median and inside lanes could not be captured in a storm water management facility when
originally permitted. However, the required treatment volume (per SJRWMD criteria) is
compensated for in Existing Pond H.

The remaining portion of the basin consists of runoff collected by gutter inlets along the outside
lanes and discharging into the conveyance ditches along each side of 1-95. This portion of the
basin is untreated in the pre-development condition.

The east ditch runoff crosses 1-95 through the existing ditch parallel to the railroad and
combines with the west ditch runoff, which flows northwest the existing (4) 36" pipes under the
railroad. The runoff then flows south through (4) 36" pipes under North Tymber Creek Road and
combines with Basin F, continuing toward the South Outfall. This portion of the basin is
untreated in the pre-development condition.

Basin G (US-1)
Basin G along US-1 starts at Station 346+80 and ends at Station 376+80.

Basin G along US-1 consists of runoff from the lanes of US-1 east of the interchange sheet
flowing into the roadside ditches along each side. The ditches are collected by existing storm
drain systems discharging near the southeast corner of the interchange. The system discharges
to the conveyance ditch east of 1-95 between the railroad and US-1. The east ditch runoff
crosses 1-95 through the existing ditch parallel to the railroad and combines with the west ditch
runoff, which flows northwest the existing (4) 36" pipes under the railroad. The runoff then flows
south through (4) 36" pipes under North Tymber Creek Road and combines with Basin F,
continuing toward the South Outfall. This portion of the basin is untreated in the pre-
development condition
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6.1.4 Basin H1

Sub-basin H1 (1-95)

Sub-basin H1 along 1-95 starts at Station 244+00 and ends at Station 300+00. Sub-basin H1
along 1-95 consists of runoff from the southbound outside lanes of I-95 sheet flowing into the
roadside ditches along the west side of 1-95. The ditch runoff flows south and crosses US-1
through the pipe at Station 388+50 and discharges to the south ditch along the eastbound
lanes of US-1. The ditch flows east and then south along the west side of 1-95, combines with
Basin G, continuing toward the South Outfall.

The east ditch runoff crosses 1-95 through the existing ditch parallel to the railroad and
combines with the west ditch runoff, which flows northwest the existing (4) 36" pipes under the
railroad. The runoff then flows south through (4) 36" pipes under North Tymber Creek Road and
combines with Basin F, continuing toward the South Outfall. This portion of the basin is
untreated in the pre-development condition

Sub-basin H1 (US-1)
Basin H1 along US-1 starts at Station 384+80 and ends at Station 405+40.

Sub-basin H1 along US-1 consists of runoff from the lanes of US-1 west of the interchange
sheet flowing into the roadside ditches along each side. The ditches are collected by existing
storm drain systems discharging near the southwest corner of the interchange. The system
discharges to the south ditch along the eastbound lanes of US-1. The ditch flows east and then
south along the west side of [-95, combines with Basin G, continuing toward the South Outfall.
This portion of the basin is untreated in the pre-development condition.

Sub-basin H

Sub-basin H starts at Station 244+00 and ends at Station 300+00. This basin consists of a
median storm drain system collecting runoff from the two additional inside lanes and shoulders.
The storm drain system collects runoff from a concrete lined swale from Station 244+00 to
Station 253+00 and a grass swale from Station 253+00 to 300+00 via ditch bottom inlets. The
storm drain system flows south from Station 300+00 to Station 260+40 and north from Station
244+00 to Station 260+40, then west to Existing Pond H.

Runoff from Basin H is routed to a wet detention facility (Existing Pond H) at Station 260+40.
The normal water level (NWL) of the pond was determined to be the estimated seasonal high
groundwater at the pond location. This existing pond treats the required treatment volume for
the median (per SJRWMD criteria) and outfalls into the ditch along the west side of I-95. At this
point the runoff from Basin H discharges and joins Basin H1, flowing toward the South Outfall.
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6.1.5 Basin H2
Basin H2 along [-95 starts at Station 244+00 and ends at Station 300+00. Basin H2 along US-1
starts at Station 376+80 and ends at Station 384+80.

Basin H2 consists of runoff from the northbound outside lanes of I-95 sheet flowing into the
roadside ditches along the east side of 1-95 and the runoff from the southbound on- and off-
ramps collected by infield roadside ditches. The ditch east of I-95 flows south to the North
Outfall. The ditch outside of the southbound off-ramp flows north to the North Outfall. The
infield ditch of the southbound on-ramp is conveyed to and crosses the ramp at Station 247+00.
This pipe discharges to the east ditch and then flows north to the North Outfall. The infield ditch
of the southbound off-ramp is conveyed to and crosses the ramp at Station 255+50. This pipe
discharges to the east ditch and then flows north to the North Outfall. This basin is untreated in
the pre-development condition.

6.2 Proposed Drainage Conditions

All project Improvements are located within the SJRWMD. Four major basins have been
identified within the limits of the study area which have been outlined on the proposed drainage
maps included in Appendix A - Figures and Drainage Maps. Sub-basins have also been
defined on the existing drainage maps to corelate with currently permitted conditions within the
project limits. Basin divides and sub-basin divides have been developed from existing permit
information which has been supplemented with LIDAR data. Nomenclature for the basin and
sub-basin divides was set up to align with existing permit information as much as possible. It is
anticipated that only minor changes to the basin divides will occur in the proposed condition
with most of the changes controlled by the layout of the conveyance system which will occur
during the design phase.

Preliminary assumptions have been made as to the configuration of the systems. However,
additional analysis will be required during the design phase once the design of the conveyance
system has been incorporated into the project. Preliminary storm drain trunklines were sized to
ensure that the hydraulic grade line (HGL) of each system is lower than the lowest edge of
pavement within the basin. HGL calculations have been included in Appendix C — Hydraulic
Calculations.

The required water quality volume for all alternatives was calculated assuming the larger volume
between 2.5" inch over the impervious area and 1" over the total area. The footprints of the
ponds for all alternatives were developed assuming they would be constructed as wet detention
ponds. An additional 50% volume was provided in permanent pool and treatment volumes for
Basins F, G, and H1 due to Groover Branch being classified as an OFW. Impacts to existing
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stormwater management facilities were also included in the analysis of volumetric requirements
for each pond alternative. Existing permit data in conjunction with aerial information was utilized
to determine the extent of these impacts. For each basin, the roadway concept that produces
the most conservative treatment volume was applied to all alternatives within a given basin,
unless the pond alternative is unique to a specific concept. For example, the pond alternatives
within the interchange are driven by the layout of the interchange. Pond sizing calculations and
calculations detailing the impacts to the existing ponds for each basin have been included in
Appendix B - Pond Sizing Calculations. According to the NRCS Soil Survey the vast majority of
project traverses hydrologic soil group A/D which typically exhibit good drawdown capabilities
when drained and poor drawdown capabilities when saturated. A portion of the project in the
northwest quadrant of the interchange traverses hydrologic soil group A which typically exhibit
good drawdown capabilities. A soils map has been included in Appendix A - Figures and
Drainage Maps.

6.2.1 Basin F

The proposed conditions for Basin F maintain the same basin divides as the existing condition.
The footprints of the ponds for all alternatives were developed assuming they would be
constructed as wet detention ponds. An additional 50% volume was provided in permanent pool
and treatment volumes due to Groover Branch being classified as an OFW.

The storm drain sizing utilizes the 10-year design storm frequency. The HGL was checked to be
lower than the low edge of pavement and these preliminary calculations confirm that the
trunklines can be sized to meet HGL requirements. In addition, the preliminary pavement design
and roadway profile was compared with estimate seasonal high-water information from existing
permits to check base clearance. According to the analysis, the begin project limit where
proposed construction ties into the existing typical section has an estimate base clearance of
only 2 — 3 feet. When designed, the pavement design may need to account for this by applying
a 25% resilient modulus reduction. HGL and base clearance calculations have been included in
Appendix C - Hydraulic Calculations.

Like the existing condition, runoff from the median and the inner lanes will be collected by
proposed ditch bottom inlets (via median ditch), and then conveyed west through a pipe
crossing the southbound lanes of I-95 into each pond. On both sides of I-95, runoff from
portions of roadway which include widening will be collected by proposed ditch bottom inlets
(via roadside ditches) or adjacent shoulder barrier inlets (via barrier wall). These inlets will join
the trunkline and be conveyed to the pond(s) for treatment and attenuation. On both sides of I-
95, runoff from portions of roadway which do not include widening will remain untreated.
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Treated stormwater outfalls into the ditch along the west side of 1-95 and continues south to the
South Outfall.

6.2.2 Basin G

The proposed conditions for Basin G maintain the same basin divides as the existing condition.
The footprints of the ponds for all alternatives were developed assuming they would be
constructed as wet detention ponds. An additional 50% volume was provided in permanent pool
and treatment volumes due to Groover Branch being classified as an OFW.

The storm drain sizing utilizes the 10-year design storm frequency along 1-95 and the 3-year
design storm frequency along US-1. The HGL was checked to be lower than the low edge of
pavement and these preliminary calculations confirm that the trunklines can be sized to meet
HGL requirements. In addition, the preliminary pavement design and roadway profile was
compared with estimate seasonal high-water information from existing permits to check base
clearance. According to the analysis, the profile provides at least 3 feet throughout the basin.
HGL and base clearance calculations have been included in Appendix C — Hydraulic
Calculations.

Like the existing condition, runoff from the median and the inner lanes will be collected by
proposed ditch bottom inlets (via median ditch). On both sides of 1-95, runoff from portions of
roadway which include widening will be collected by adjacent shoulder barrier inlets (via barrier
wall). On both sides of US-1, runoff from the roadway and shared use paths will be collected by
proposed curb inlets (via curb & gutter). These inlets will join the trunkline and be conveyed to
the pond(s) for treatment and attenuation. Locations coincidental with developed properties
may also need back-of-sidewalk inlets to prevent runoff from pooling between the proposed
shared use path and the businesses; this has been considered in the initial estimates and
calculations.

Treated stormwater outfalls and flows to the existing (4) 36" pipes under the railroad. The runoff
then flows south through (4) 36" pipes under North Tymber Creek Road into the ditch along the
west side of 1-95. At this point the basin combines with Basin F, continuing toward the South
Outfall.

6.2.3 Basin H1

The proposed conditions for Basin H1 maintain the same basin divides as the existing condition.
The footprints of the ponds for all alternatives were developed assuming they would be
constructed as wet detention ponds. An additional 50% volume was provided in permanent pool
and treatment volumes due to Groover Branch being classified as an OFW.
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The storm drain sizing utilizes the 10-year design storm frequency along 1-95 and the 3-year
design storm frequency along US-1. The HGL was checked to be lower than the low edge of
pavement and these preliminary calculations confirm that the trunklines can be sized to meet
HGL requirements. In addition, the preliminary pavement design and roadway profile was
compared with estimate seasonal high-water information from existing permits to check base
clearance. According to the analysis, the profile provides at least 3 feet throughout the basin.
HGL and base clearance calculations have been included in Appendix C — Hydraulic
Calculations.

Sub-basin H1 (1-95)

On the west side of 1-95, runoff from portions of roadway which include widening will be
collected by proposed ditch bottom inlets (via roadside ditches) or adjacent shoulder barrier
inlets (via barrier wall). These inlets will join the trunkline and be conveyed to Pond H1 for
treatment and attenuation. On both sides of 1-95, runoff from portions of roadway which do not
included widening will remain untreated.

Sub-basin H1 (US-1)

On both sides of US-1, runoff from the roadway and shared use paths will be collected by
proposed curb inlets (via curb & gutter). These inlets will join the trunkline and be conveyed to
the pond(s) for treatment and attenuation. Locations coincidental with developed properties
may also need back-of-sidewalk inlets to prevent runoff from pooling between the proposed
shared use path and the businesses; this has been considered in the initial estimates and
calculations.

Sub-basin H

Like the existing condition, runoff from the median and the inner lanes will be collected by
proposed ditch bottom inlets (via median ditch), and then conveyed west through a pipe
crossing the southbound lanes of I-95 into Pond H. The Pond will outfall into Pond H1.

Treated stormwater outfalls into the ditch along the west side of I-95 (south of US-1). At this
point the basin combines with Basin G, continuing toward the South Outfall.

6.2.4 Basin H2

The proposed Basin H2 collects stormwater from the ditch that runs alongside 1-95 northbound
ditch from the intersection all the way north to the 1-95 project limit. It also collects stormwater
from the field in the northeast loop of the intersection. The footprints of the ponds for all
alternatives were developed assuming they would be constructed as wet detention ponds.
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The storm drain sizing utilizes the 10-year design storm frequency. The HGL was checked to be
lower than the low edge of pavement and these preliminary calculations confirm that the
trunklines can be sized to meet HGL requirements. In addition, the preliminary pavement design
and roadway profile was compared with estimate seasonal high-water information from existing
permits to check base clearance. According to the analysis, the profile provides at least 3 feet
throughout the basin. HGL and base clearance calculations have been included in Appendix C -
Hydraulic Calculations.

On the east side of 1-95, runoff from portions of roadway which include widening will be
collected by proposed ditch bottom inlets (via roadside ditches) or adjacent shoulder barrier
inlets (via barrier wall). These inlets will join the trunkline and be conveyed to Pond H2 for
treatment and attenuation. On both sides of I-95, runoff from portions of roadway which do not
included widening will remain untreated.

Treated stormwater outfalls just upstream of the North Outfall.

SECTION 7.0 — FLOODPLAIN & ENVIRONMENT INFORMATION

Project Improvements will impact the adjacent floodplain. Compensation for construction of the
ponds within the floodplain has been provided adjacent to the pond sites and the parcel size
was expanded as needed to accommodate these impacts. A detailed analysis of the impacts
resulting from roadway improvements and compensation for these impacts has been included
in the Location Hydraulic Report included under separate cover with this submittal.

SECTION 8.0 - STORMWATER PONDS

Unless otherwise noted in the write-up or calculations each basin has three pond alternatives.
Seasonal high-water elevations were determined from the best available information, which was
typically either as-built information or permit documentation. Where feasible, existing FDOT
right-of-way was utilized for pond alternatives. All pond alternatives consist of wet detention
ponds. The required water quality volume for all alternatives was calculated assuming 2.5" inch
over the increase in impervious area. Ponds that involve developing on a site without an existing
pond or expanding an existing pond significantly provide an additional +10% required
treatment and attenuation volume; this provides contingency for unknown factors that could be
encountered in the design phase. The required treatment and attenuation volumes are included
on the pond sizing calculation sheets provided in Appendix B - Pond Sizing Calculations. The
most conservative interchange alignment for each basin was utilized for determining storage
requirements.
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As previously noted in Section 6.0 — Existing & Proposed Conditions, there is excess storage
provided in existing ponds owned by FDOT District 5 throughout the corridor that can be
expanded and utilized to accommodate requirements. Impacts to existing ponds was also
factored into the analysis. The impacted volumes were combined with the required treatment
and attenuation volumes as noted on the calculations provided in Appendix B — Pond Sizing
Calculations.

A brief synopsis of the concerns and outstanding features related to each pond alternative is
also provided in Sections 8.1 — 8.4 and the evaluation matrix has been included in Appendix E
- Pond Site Evaluation Matrix. The location of all pond alternatives has been shown on the
proposed drainage maps included in Appendix A - Figures and Drainage Maps. The naming
convention of all ponds analyzed for this report are summarized in Tables 7 — 11. Estimated
quantities and costs for each alternative are included in Appendix D — Quantities and
Estimates.

8.1 Basin F

The proposed conditions for Basin F maintain the same basin divides as the existing condition,
but with the addition of a new stormwater facility.

Pond Alternatives 1 involve the expansion of FDOT Existing Pond F. The existing maintenance
access will remain and be utilized. Pond Alternative 2 and 3 involves regrading Existing Pond F
within the same footprint to maximize permanent pool and treatment volumes. An additional
proposed pond, Pond F1, will treat provide the remaining volumes required to meet water
quality and quantity standards for Basin F. Pond F1 under Pond Alternative 3 will require an
easement for conveyance and maintenance access.

All three alternatives will require the purchase of undeveloped land for additional right-of-way.
See Table 7 for a summary of the Basin F pond site alternatives and affected parcels.

Table 7: Basin F Alternatives and Parcels

Alternative | Pond(s) Parcel(s) SHWE (ft NAVD) SHWE Source
1 F-A 313601780010 27.1 Exist. Pond F NWL
2 F-B, F1-B 313601780010 27.1 Exist. Pond F NWL
313601780010 .
3 F-C, F1-C 410101850010 27.1 Exist. Pond F NWL
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8.2 Basin G
The proposed conditions for Basin G maintain the same basin divides as the existing condition,
but with the addition of a new stormwater facility.

Pond Alternatives 1 and 2 both add a pond southeast of the I-95/US-1 intersection. Pond
Alternative 1 will require an easement for conveyance. Both alternatives will require the purchase
of additional right-of-way; Pond Alternative 1 consists of undeveloped parcels while Pond
Alternative 2 consists of a gas station on the existing parcels. Pond Alternative 3 adds a pond
southwest of the intersection; the existing parcel has a hotel located on it. See Table 8 for a
summary of the Basin G pond site alternatives and affected parcels.

Table 8: Basin G Alternatives and Parcels

Alternative | Pond(s) Parcel(s) SHWE (ft NAVD) SHWE Source

303601630020

1 G-A 313601680020 27.1 Dovzrgsr:eae'?r;?azng%‘;' :_;'WE
313601690020 P
303601630020

2 G-B 303601630030 7 1 Downstream channel SHWE
313601630010 ' from permit 23036-4
313601680020

3 G-C 313601640170 27 1 Downstream channel SHWE

from permit 23036-4

8.3 Basin H1
The proposed conditions for Basin H1 maintain the same basin divides as the existing condition,
but with the addition of a new stormwater facility.

All three alternatives involve regrading Existing Pond H within the same footprint to maximize
permanent pool and treatment volumes.

Pond Alternative 1 adds interconnected ponds within the infield areas of the interchange, west
of 1-95. Pond Alternative 2 adds a pond southwest of the intersection; the existing parcel has a
hotel located on it. Pond Alternative 3 adds interconnected ponds within the infield areas of the
interchange, on both sides of 1-95. See Table 9 for a summary of the Basin H1 pond site
alternatives and affected parcels.
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Table 9: Basin H1 Alternatives and Parcels

Alternative Pond(s) Parcel(s) SHWE (ft NAVD) SHWE Source
H-A N/A 28.4 Exist. Pond H NWL
1 H1-A1, Surveyed Water Elev. at
H1-A2 N/A 273 Basin H2 Outfall
H-B N/A 28.4 Exist. Pond H NWL
2 Surveyed Water Elev. at
H1-B 313601640170 27.5 Basin H2 Outfall
H-C N/A 284 Exist. Pond H NWL
3 H1-C1, H1-C2, Surveyed Water Elev. at
H1-C3 N/A 275 Basin H2 Outfall

8.4 Basin H2

The proposed conditions for Basin H2 maintain the same basin divides as the existing condition,
but with the addition of a new stormwater facility.

Pond Alternative 1 adds a pond within the infield areas of the interchange, east of 1-95. Pond
Alternatives 2 and 3 both add a pond northeast of the 1-95/US-1 intersection. Pond Alternative 3
will require an easement for conveyance. Both alternatives will require the purchase of additional
right-of-way and consist of undeveloped parcels. See Table 10 for a summary of the Basin H1
pond site alternatives and affected parcels.

Table 10: Basin H2 Alternatives and Parcels
Alternative | Pond(s) Parcel(s) SHWE (ft NAVD) SHWE Source
Surveyed Water Elev.
at Basin H2 Outfall
Surveyed Water Elev.
at Basin H2 Outfall
Surveyed Water Elev.
at Basin H2 Outfall

1 H2-A N/A 27.5
2 H2-B 313601010011 27.5

3 H2-C 312501690010 27.5

8.5 Combined Interconnected Interchange Ponds

In order to provide options that do not require the need for additional right-of-way near US-1,
two alternatives were developed that eliminate the need for offsite ponds north of the railroad.
These options may increase construction costs due to use of mechanically stabilized earth (MSE)
retaining walls, jack & bores, and over-excavation. However, stormwater management
requirements north of the railroad can be provided within the ramps of the proposed
interchange. Alternatives 4 and 5 add interconnected ponds within the infield areas of the
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interchange, on both sides of 1-95, equalized with pipes crossing I-95 and the southbound off-
ramps. MSE wall will be required to maximize infield pond volumes. Through use of littoral
shelves in the interchange ponds, the OFW criteria is not required, which reduces the required
treatment volumes in the ponds. Although this results in a reduction of provided volume, the
reduction in required volume is greater. Therefore, the littoral shelves provide a net volumetric
benefit. It should be noted that, because these alternatives were developed after the selection of
the Diverging Diamond Interchange as the preferred roadway concept, they only analyze this
concept.

Pond Alternative 4 provides an outfall for the interconnected pond system north of the railroad
pipe crossing. The feasibility of this alternative is based on existing information about the pipes
crossing under the railroad from existing as-built plans and survey field notes in a Groover
Branch FEMA Floodplain Study. See Appendix H — Excerpts from Previous Permits and
Studies for this information. The data is currently being verified by survey acquired by the
design phase of this project. The feasibility of this alternative will be reassessed when survey
information is made available.

Pond Alternative 5 is like Pond Alternative 4 except that the outfall will cross under the railroad
via jack and bore. Due to the required depth to accommodate the jack and bore, the system will
then be piped to Pond F-D. Although the pond would have to be significantly deeper than other
options, preliminary information from the USGS Soil Survey shows A-3 soils that can be utilized
for roadway fill if needed. See Table 11 for a summary of the Basin H1 pond site alternatives
and affected parcels.

Table 11: Combined Interconnected Interchange Pond Alternatives and Parcels
Alternative Pond(s) Parcel(s) SHWE (ft NAVD) SHWE Source

H-D, H1-D1, Surveyed Water Elev.

. H1-D2, H1-D3 Nl el at Basin H2 Outfall
F-E, H-E, H1-ET, Surveyed Water Elev.

> H1-E2, H1-E3 N/A 275 at Basin H2 Outfall

SECTION 9.0 — RESULTS

The analysis presented in this report identified potential pond sites based on recent aerials and
other preliminary data. Once the potential pond sites were narrowed down to three alternatives,
a more detailed analysis was conducted utilizing the following parameters: right of way
requirements, easement requirements, typical construction costs for a given pond site,
hazardous materials, threatened endangered & significant species, maintenance, cultural
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resources, wetland impacts, floodplain impacts and impacts to other relevant features as noted
in the pond site evaluation matrix provided in Appendix E — Pond Site Evaluation Matrix. In
conjunction with this analysis, a Contamination Screening Evaluation Report, Natural Resource
Evaluation, and a Cultural Resource Assessment Survey will be prepared and provided under
separate cover with this submittal.

SECTION 10.0 — CONCLUSIONS

As part of this analysis, pond site alternatives were analyzed for four basins. The previous
sections of this report and the evaluation matrix included in Appendix E - Pond Site
Evaluation Matrix summarize the results of the analysis. A preferred alternative was selected
based off this analysis with the selection and estimated right of way needs summarized in Table
12: Preferred Pond Alternatives and Anticipated Requirements.

Table 12: Preferred Pond Alternatives and Anticipated Requirements

Basin Preferred | Anticipated Right of Way Parcel(s) Estimated
Alternative Requirements (acres) Construction Cost
F 1 71 313601780010 $5,469,000
G
H1 5 0.0 N/A $5,739,000
H2

Note: The preferred alternatives are subject to change depending on future coordination and
public feedback.

It should be noted that the information contained herein is preliminary and will need to be
refined once this project enters the design phase. As outlined in previous sections of this report,
there is excess treatment and attenuation provided within the currently permitted stormwater
management system that should be accounted for during the design phase. There are also areas
within the existing right of way which could also be utilized for stormwater management that
should also be investigated during the design phase.
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