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Executive Summary

The Florida Department of Transportation (FDOT) District 4 is conducting a Project Development and
Environmental (PD&E) Study to evaluate the alternatives for the enhancement of State Road (SR) 5/US
1 and Aviation Boulevard in Indian River County, Florida.

The purpose of this Pond Siting Report is to evaluate potential Stormwater Management Facility (SMF)
options, also referenced as Pond Options, for each design alternative. Sites along the project have been
examined and anticipated pond sizes have been determined in order to identify potential future locations
for stormwater ponds. Pond sizes are determined based on Indian River Farms Water Control District
(IRFWCD), St. John’s River Water Management District (SJIRWMD), and FDOT criteria. The Pond Siting
analysis was completed to determine the appropriate pond sites associated with the recommended
alternatives. The analysis was performed in accordance with the stipulations published by federal, state,
and local authorities. The selection methods in this report represent the most suitable locations for
proposed ponds and are based on quantitative and qualitative engineering assessment.

Preferred pond site options were selected for each design alternative based on several factors including
drainage, environmental, maintenance, construction, and estimated right-of-way costs.
Recommendations were made regarding sites within each design alternative with the greatest potential
for successful pond construction, but final pond locations will be determined during the design phase of
this project. Dry ponds were considered as the alternative pond type meeting all regulatory agencies
criteria.

Multiple alternatives were evaluated to determine viable pond options for each of the recommended
design alternatives. This method yielded a recommended Pond Site Matrix shown in Table 1.

Table 1 — Recommended Pond Site Matrix

THE PREFERRED STORMWATER MANAGEMENT FACILITY
DESIGN DRY DETENTION DRY DETENTION DRY DETENTION
ALTERNATIVE POND A POND B POND C

ALTERNATIVE 1 X

ALTERNATIVE 2 X

ALTERNATIVE 7 X

ALTERNATIVE 8 X
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1. Introduction

The FDOT is conducting a PD&E Study to evaluate alternatives for mobility and safety
improvements to SR 5/US 1 and Aviation Boulevard in City of Vero Beach, Indian River County,
Florida. The purpose of this report is to present an evaluation of pond site options for each design
alternative. The report identifies potential pond locations and preliminary right-of-way requirements
associated with the pond site options. The preferred site options are based on the results of the
pond site evaluation matrices which weighted and scored each pond based on criteria such as right-
of-way (zoning) implications, drainage considerations, environmental impacts, construction and
more. The pond site evaluation process and evaluation matrices are developed in accordance with
the FDOT District 4 Pond Siting Procedures. This report will also serve as the document of record
for technical support in subsequent engineering decisions as the project moves to the design
construction phase.

2. Project Description

The project intersection of SR 5/US 1 and Aviation Boulevard is located within the urbanized area
of the City of Vero Beach in Indian River County, Florida. This is a 4-legged, signalized intersection
that accommodates the Florida East Coast (FEC) Railroad crossing on the eastbound approach.
The FEC Railroad, which is part of the Strategic Intermodal System (SIS) Railroad Corridor, includes
double-tracks running north-south parallel to SR 5/US 1 on the west side. Pedestrian crosswalks
are provided on the northbound and westbound approaches of the intersection. There are no
dedicated bicycle facilities. Nearby landmarks include Vero Beach Regional Airport, Cleveland Clinic
Indian River Hospital and Indian River Medical Center, and downtown Vero Beach. The intersection
is near a Runway Protection Zone (RPZ) of the Vero Beach Regional Airport.

The project proposes operational and capacity improvements to the intersection of SR 5/US 1 and
Aviation Boulevard. Various alternatives were considered during the Project Development &
Environment (PD&E) study, which include grade-separated crossings over the FEC Railroad.
Additional features were considered such as multi-modal improvements. To account for potential
grade separation and other solutions that address the purpose and need, the north-south limits of
the PD&E study extend beyond the intersection along US 1 between 21st Street and 41st Street
(approximately 2 miles). The west limits extend along Aviation Boulevard between 27th Avenue and
US-1 (approximately 1 mile). East of SR 5/US 1, Aviation Boulevard becomes 32nd Street. The east
limits include several side streets east of US 1 to 13th Avenue. The PD&E study limits are shown in
Figure 1, Appendix A.

SR 5/US 1 constitutes the north and south approaches of the intersection, as a proposed four-lane
divided facility with a painted center turn-lane, curb and gutter on both sides, and a sidewalk on the
east side. SR 5/US 1 has a functional classification of Urban Principal Arterial Other and a context
classification of C4 Urban General since there are mostly non-residential land uses along the
corridor with residential neighborhood connections. Indian River County has designated SR 5/US 1
corridor as a hurricane evacuation route.

At the eastbound approach of the intersection, Aviation Boulevard crosses the FEC Railroad. This
is a 2-lane undivided roadway with no pedestrian facilities. Aviation Boulevard has a functional
classification of Urban Minor Arterial and a context classification of C3 Commercial due to the non-

SR 5/US 1 at Aviation Boulevard — Pond Siting Report 1



residential land uses. The westbound approach is served by 32nd Street as a local 2-lane undivided
street serving limited commercial and residential properties.

3. Data Collection

Project information was obtained from a variety of sources as listed below:

e Florida Department of Transportation (FDOT) Drainage Manual & Drainage Design
Guide, January 2023

e FDOT PD&E Manual, July 2020

e FDOT Design Manual (FDM), January 2023

¢ SJRWMD Permit Information Manual, 2018

¢ Indian River Farms Water Control District (IRFWCD) Permit Criteria

e Federal Aviation Administration (FAA) Advisory Circular 150/5200-33C

o FDEP and Department of Management Services (DMS) Florida State Owned Land
and Record Information System (FL-SOLARIS) and Land Inventory Tracking System
(LITS) (2019)

o U.S. Department of Agriculture, Soil Conservation Service (SCS)

e U.S. Department of Agriculture (USDA) Natural Resources Conservation Service
(NRCS) SSURGO Database of Clay County, Florida, 1989

¢ United States Geological Survey (USGS) 7.5-Minute Quadrangle Map

e U.S. Fish and Wildlife Service National Wetland Inventory (NWI)

e Federal Emergency Management Agency’s (FEMA) Flood Insurance Rate Map
(FIRM)

e Field Survey

e Field Review

4. Design Criteria

4.1 Florida Department of Transportation (FDOT)

The design of the stormwater facilities will comply with the standards and criteria set forth by the
FDOT Drainage Manual, 2023; FDOT Drainage Design Guide, 2023; and the FDOT Design Manual,
2023.

e Using storm event frequency of 3 years in the appropriate zone and excluding minor
losses, the storm sewer system shall provide a minimum clearance of 1-foot from the
Hydraulic Grade Line (HGL) to the gutter elevation.

e For on-site ponds, the top of the treatment volume is constrained to the low point in the
road minus the base clearance

Stormwater Management Facility Configuration

Ponds are designed to meet minimum FDOT design criteria with side slopes of 1:4 down to the pond
bottom. Maintenance berms shall have a width of 20 feet with varying slope of 1:8 or flatter. Tie-
downs or tie-ups behind berms have a slope of 1:4. To allow for grading irregularities, one foot of
freeboard above the maximum stage to the inside of the Maintenance Berm is to be maintained in
the design.
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Stormwater Management Facility Aesthetics

Pond aesthetics will be addressed during the Project Development & Environment (PD&E) and final
design phase of the project. It is anticipated that landscaping along the side slopes (not the
maintenance berm itself) can be incorporated into the design of the ponds.

4.2  St. John’s River Water Management District (SJRWMD)

The SIRWMD regulates Stormwater discharge and will require an individual ERP for this project.
Federal Regulatory Agencies are delegated as the authority to oversee impacts to isolated wetlands
and wetlands connected to waters of the U.S.

The SIRWMD requires that all projects meet state water quality standards, as set forth in Chapter
62-40, Florida Administrative Code (FAC) and in Environmental Permit Applicant’'s Handbook,
Volumes | and Il, 2018. To meet SURWMD water quality criteria:

o Wet detention systems shall be provided for the first one inch of runoff over the entire
contributing area, or 2.5 inches times the impervious area, whichever is greater.

¢ Dry detention systems shall provide for at least 75% of the amounts calculated for wet
detention.

e Dry retention systems shall provide at least 50% of the amount computed for wet
detention.

For projects which discharge to impaired water bodies, the applicant must demonstrate that the
proposed activity will not contribute to the existing loading for the impairment. This reasonable
assurance can be achieved by providing a sufficient wet detention permanent pool or by using dry
retention or dry detention. The project will require satisfying pre-post criteria (post-development
discharge needs to be less than pre-development discharge) for stormwater management design
within an open basin. If the project has more than a 50% impervious area, it will require Mean Annual
24-hour storm calculation.

The permitting agency that will be the main point of contact in coordination between parties is the
SJRWMD. The existing permits associated with the project location are listed below:

¢ Indian River Memorial Hospital (1987) - Permit 40-061-0027

e Alcohope of the Treasure Coast (2003) - Permit 42-061-86755-3

¢ Auviation Boulevard Roadway Widening (2010) - Permit 40-061-123418-1
o All Aboard Florida - Fiber Optic Cable (2015) - Permit 144190-1

4.3 Indian River Farms Water Control District (IRFWCD)

For attenuation, IRFWCD criteria are followed to size the potential pond alternatives. The post
development discharge should be less than pre-development discharge for 25-year/24-hour storm.
However, the IRFWCD discharge limitation criteria states that no more than 4 inches of volume in
24 hours from the existing roadway and no more than 2 inches of volume in 24 hours from the
proposed roadway will be allowed to discharge into the receiving Indian River Farms Main Relief
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Canal. The criteria memos are provided in Appendix F.

The IRFWCD Hydrologic Model Data, as presented in IRFWCD “Evaluation and Updating of the
Plan of Reclamation Works of Improvement” Report, shall be used as a design aid for the project
since it discharges to the Main Relief Canal which is classified as an impaired waterbody.

4.4 Land Use Data and Topography

The land uses throughout the project corridor are designated as mostly mixed use and industrial
with some residential and commercial land uses along the east side of SR 5/US 1. The existing
roadway elevations along this section of Aviation Blvd. and SR 5/US 1 range from 10 to 19 feet
NAVD’88. The Land Use Map is provided as Figure 6 in Appendix A.

4.5 Natural and Biological Features

Forested and herbaceous freshwater wetlands and surface waters are located within the study area.
Estuarine systems and the Indian River Lagoon are one mile to the east. Wetland impacts are
expected to be minimal. There is a large archaeological zone called the Vero man Ice Age site just
south of Aviation Boulevard and west of the intersection with SR 5/US 1. This is a Section 106
archaeological site. The Archaeological Site Maps are provided as Figure 7 in Appendix A.

4.6 Datum And Conversion

All elevations and stages shown in this document are referenced to the North American Vertical
Datum 1988 (NAVD’88) unless otherwise noted. The elevations shown in parenthesis are
referenced to the National Geodetic Vertical Datum 1929 (NGVD’29). Datum conversion was
obtained from the VDatum software tool available from NOAA's National Geodetic Survey (NGS),
Office of Coast Survey (OCS), and Center for Operational Oceanographic Products and Services
(CO-OPS) website: https://vdatum.noaa.gov/vdatumweb/. The datum conversion is as follows:
NAVD’88 = NGVD’29 - 1.486.

5. Environmental Look Around Coordination

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.

A Coordination Meeting with the City of Vero Beach and Indian River County took place on June 16,
2023, where regional stormwater management opportunities were discussed. This meeting was not
part of an official ELA. An ELA is not required based on coordination with the City of Vero Beach,
Indian River County, and Indian River Farms Water Control District. Pond Siting meetings were held
with the Department on June 28, 2023, July 26, 2023, and August 30, 2023. The meeting minutes
are provided in Appendix F. Key points from these meetings are:

e Proposed ponds will be dry ponds due to aviation requirements.
e The ponds must be dry in the required 72 hours.
¢ Nutrient loading to the Indian River Lagoon will be a top concern for the agencies.
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6. Pre-Development (Existing) and Post Development (Proposed)
Conditions

6.2 Existing Drainage Conditions

The project improvements are located within the jurisdictional boundaries of the SIRWMD and
IRFWCD and is situated within the Indian River Lagoon Basin.

The existing roadway drainage system along SR 5/US 1 is comprised of “closed conveyance
systems” where stormwater runoff is collected and conveyed via curb and gutter to inlets and
underground pipes, ultimately discharging into the Indian River Farms Main Relief Canal. The
existing roadway drainage system along Aviation Blvd. is comprised of “open conveyance systems”
where stormwater runoff sheet flows from the roadway into roadside ditches and an existing dry
detention pond, ultimately discharging into the Indian River Farms Main Relief Canal. There are no
formal ponds or other SMFs for the local roadways located east of SR 5/US 1. Runoff sheet flows
into shallow roadside ditches the discharges into the groundwater by soil percolation.

The project corridor, within the project limits, is divided into five (5) distinct sub-basins that
correspond to the existing drainage patterns along the project corridor. The five existing drainage
basins are depicted on the drainage maps included in Appendix B and described below:

Basin 100 (550 feet west of Airport North Drive to SR 5/US 1 on Aviation Blvd.): The existing
roadway consists of east, west through lanes and turn lanes at SR 5/US 1 and Airport North Drive.
Runoff from the roadway sheet flows into roadside ditches and is conveyed to the Indian River
Farms Main Relief Canal. There is an existing dry detention pond located on the south side of
Aviation Blvd. This pond discharges into the Main Relief Canal that ultimately flows into the Indian
River Lagoon. There are several cross drains that run under Aviation Blvd.

Basin 200 (26" Street to Indian River Farms Main Relief Canal on SR 5/US 1): The existing roadway
consists of two through lanes in each direction and with a center flush paved median for left turns.
Runoff from the roadway sheet flows to curb inlets on either side of SR 5/US 1 and is conveyed to
the Indian River Farms Main Relief Canal. There are no existing ponds on SR 5/US 1 and the
roadway storm system discharges directly into the Main Relief Canal that ultimately flows into the
Indian River Lagoon.

Basin 300 (Indian River Farms Main Relief Canal to Aviation Blvd. on SR 5/US 1): The existing
roadway consists of two through lanes in each direction and with a center flush paved median for
left turns. Runoff from the roadway sheet flows to curb inlets on either side of SR 5/US 1 and is
conveyed to the Indian River Farms Main Relief Canal. There are no existing ponds on SR 5/US 1
and the roadway storm water discharges directly into the Main Relief Canal that ultimately flows into
the Indian River Lagoon.

Basin 400 (Local roads; 30t Street, 315t Street, 32" Street, 33 Street and surrounding properties
east of SR 5/US 1): The existing roadways consist of one through lane in each direction. Runoff
sheet flows into shallow roadside ditches then discharges into the groundwater by soil percolation.
This area will accommodate the proposed roadway improvements associated with the proposed
design alternatives.
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Basin 500 (Aviation Blvd to approximately 1,500 feet north of Aviation Blvd. on SR 5/US 1): The
existing roadway consists of two through lanes in each direction and with a center flush paved
median for left turns. Runoff from the roadway sheet flows to curb inlets on either side of SR 5/US
1 and is conveyed to the Indian River Farms Main Relief Canal. There are no existing ponds on SR
5/US 1 and the roadway storm water discharges directly into the Main Relief Canal that ultimately
flows into the Indian River Lagoon.

6.3 Proposed Drainage Conditions

The primary purpose of the PD&E study is to evaluate intersection improvement solutions to address
existing and projected traffic demands, improve safety, support economic growth, and enhance
modal interrelationships with rail, bicycle, and pedestrian modes. As part of the PD&E process,
design alternatives were prepared based on the purpose and need of the project. A total of eight (8)
alternatives were developed and described in the PD&E Preliminary Engineering Report. Of the
eight alternatives, four were selected for consideration. They are listed and described below:

Alternative 1 Conventional Intersection: This alternative expands Aviation Blvd. and the railroad
grade crossing to provide four eastbound lanes (1 right, 1 through, 2 lefts), a median separator and
two westbound through lanes.

Alternative 2 Twin Intersections (One-way Pairs): This alternative expands Aviation Boulevard and
the railroad grade crossing to provide four eastbound lanes (1 right, 1 through, 2 lefts), a median
separator and two westbound through lanes. The northbound SR 5/US 1 lanes are shifted eastward
to provide a one-way pair with twin intersections.

Alternative 7 Displaced Left Turn (DLT): This alternative deflects the northbound SR 5/US 1 left turn
lane to the west side of the SR 5/US 1 right of way via a signalized directional median and a two-
lane, two-way parallel roadway that is separated from the SR 5/US 1 through lanes by a concrete
separator. This alternative is similar to Alternative 1 as it expands Aviation Boulevard and the
railroad grade crossing to provide three eastbound lanes (1 right, 2 through), a median separator
and two westbound through lanes.

Alternative 8 Median U-Turn with Roundabout: This alternative incorporates a roundabout and
quadrant road to provide for the northbound to westbound left turn and the eastbound to northbound
left turn. The SR 5/US 1 and Aviation Blvd. left turns are accomplished using U-Turn movements
within a roundabout placed east of the intersection. A detailed description of the traffic movements
is provided in the PD&E Preliminary Engineering Report. This alternative expands Aviation
Boulevard and the railroad grade crossing to provide two through lanes in each direction and a right
turn lane.

The proposed roadway drainage system along SR 5/US 1 consists of “closed conveyance systems”
where stormwater runoff is collected and conveyed via curb and gutter to inlets and underground
pipes, outfalling into proposed ponds. Potential drainage challenges are present within the project
limits. New pond sites may not be within 100 feet of public wells. Due to the dense development
along the SR 5/US 1 corridor, detention ponds will have to be located north of the canal. In
accordance with the Federal Aviation Administration (FAA) Advisory Circular 150/5200-33C, the
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proposed pond will be a dry detention pond that must have a maximum 48-hour detention period.
Excerpts of the FAA Advisory Circular is included in Appendix F.

Like the existing condition, the project corridor, within the project limits, is divided into five (5) distinct
sub-basins that correspond to the existing drainage patterns along the project corridor. The four
existing drainage basins are depicted on the drainage maps included in Appendix B and described
below:

Basin 100 (550 feet west of Airport North Drive to SR 5/US 1 on Aviation Blvd.): The proposed
roadway consists of an expanded intersection with east, west through lanes and turn lanes at SR
5/US 1 and Airport North Drive. Runoff from the roadway sheet flows into roadside ditches and is
conveyed to the Indian River Farms Main Relief Canal. The proposed improvements will continue
to use the existing dry detention pond located on the south side of Aviation Blvd. This pond
discharges into the Main Relief Canal that ultimately flows into the Indian River Lagoon. No
modifications to this pond are permitted since it is situated within the Vero man Ice Age site
described in Section 4.5. However, part of this pond will be impacted by the proposed widening. The
pond capacity will be verified to ensure it will accommodate runoff from Aviation Blvd. The existing
cross drains that run under Aviation Blvd. will require extension because of the widening.

Basin 200 (26™ Street to Indian River Farms Main Relief Canal on SR 5/US 1): The proposed
roadway consists of two through lanes in each direction, a median separator, and turn lanes. The
exact roadway configuration varies with each design alternative. Runoff from the roadway sheet
flows to curb inlets on either side of SR 5/US 1 and is conveyed via underground pipes to a proposed
dry detention pond. A control structure will be provided in the pond to regulate discharge into the
Main Relief Canal.

Basin 300 (Indian River Farms Main Relief Canal to Aviation Blvd. on SR 5/US 1): The proposed
roadway consists of two through lanes in each direction, a median separator, and turn lanes with an
expanded intersection at Aviation Blvd. The exact roadway configuration varies with each design
alternative. Runoff from the roadway sheet flows to curb inlets on either side of SR 5/US 1 and is
conveyed via underground pipes to a proposed dry detention pond. A control structure will be
provided in the pond to regulate discharge into the Main Relief Canal.

Basin 400 (Local roads; 30" Street, 315t Street, 32" Street, 33" Street and surrounding properties
east of SR 5/US 1): This basin encompasses the proposed roadway right of way east of SR 5/US
1. The proposed roadway consists of one through lane in each direction, a median separator,
roundabout, and turn lanes. The exact roadway configuration varies with each design alternative.
Runoff from the roadway sheet flows to curb inlets on either side of SR 5/US 1 and is conveyed via
underground pipes to a proposed dry detention pond. A control structure will be provided in the pond
to regulate discharge into the Main Relief Canal.

The existing local roadways will be altered because of the proposed roadway improvements and
the construction of the detention ponds. Runoff from the remaining pavement sheet flows into
shallow roadside ditches the discharges into the groundwater by soil percolation.

Basin 500 (Aviation Blvd to approximately 1,500 feet north of Aviation Blvd. on SR 5/US 1): The
proposed roadway consists of two through lanes in each direction, a median separator, and turn

SR 5/US 1 at Aviation Boulevard — Pond Siting Report 7



lanes with an expanded intersection at Aviation Blvd. The exact roadway configuration varies with
each design alternative. Runoff from the roadway sheet flows to curb inlets on either side of SR
5/US 1 and is conveyed via underground pipes to a proposed dry detention pond. A control structure
will be provided in the pond to regulate discharge into the Main Relief Canal.

6.4 Geotechnical Information

The United States Department of Agriculture (USDA) Soil Conservation Service (SCS), currently
the Natural Resources Conservation Service (NRCS), Web Soil Survey Report for Indian River
County, Florida (Figure 3 — Appendix A) was used to identify soil types within and adjacent to the
proposed project. A list of the predominant soil types is documented in the Web Soil Survey Report
and Section 2.17 of the Preliminary Engineering Report, “Soils and Geotechnical Data”.

7. Floodplain & Environmental Information

The entire project limits are located within Floodplain Zone X, an area of minimal flood hazard, and
poses no significant floodplain encroachment as shown in Federal Emergency Management Agency
(FEMA) Flood Insurance Rate Map (FIRM) 12061C0244J (effective 1/26/23). The Indian River
Farms Main Relief Canal is located within Floodplain Zone AE, areas where base flood elevations
are determined. The flood base elevations within Zone AE range from 16 to 5 feet NAVD’88. The
FEMA FIRMette is provided as Figure 4 in Appendix A.

8. Stormwater Ponds

The stormwater ponds have been preliminarily sized for the recommended sites and to treat the
impervious areas from each basin. The required pond sizes for the project drainage basin were
calculated by evaluating the stormwater runoff volumes using the NRCS Curve Number (CN)
method, calculating treatment volume requirements, and reviewing floodplain impacts. Refer to the
criteria described in Section 4 for the water quality, water quantity criterion used for this project. The
resulting volumes were combined with maintenance berm assumptions to determine the total
required pond size. The pond configuration and discharge rates will comply with FDOT, SURWCD,
and IRFWCD design criteria described in Section 4. The pond sizing calculations are included in
Appendix C.

The pond bottom will be set at a minimum of one foot above the Seasonal High Groundwater Table
(SHGWT) elevation. The SHGWT elevation is approximately 6.00 NAVD. This was obtained from
the existing SURWMD permit for the 2011 Aviation Blvd. widening project. The proposed pond will
provide treatment and attenuation for Basins 300, 400, and 500. Basin 200 is located south of the
Indian River Farms Main Relief Canal and due to the dense development along the SR 5/US 1
corridor, a pond cannot be constructed. Runoff from this basin will continue to discharge directly into
the Main Relief Canal. The roadway pavement in Basin 200 is not changed in Alternative 2 and
reduced in Alternative 7. Increases in roadway pavement are addressed by compensatory
treatment in the proposed ponds. For Basin 100, the existing dry detention pond located on the
south side of Aviation Blvd. will remain in use. However, compensatory treatment will be provided
in the proposed ponds for the added impervious area in this basin.

Three different pond options were analyzed for each design alternative. The existing R/W throughout
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the project is constrained, which requires acquisition of surrounding properties for stormwater
ponds. The three pond options are similar hydraulically and in size, the location and geometry vary.
Pond layouts for each Alternative are included in Appendix D.

Below are detailed summaries for the pond options for each design alternative. A summary of right
of way and other environmental impacts are contained in the Pond Site Evaluation Matrices included
in Appendix E.

Alternative 1: The pond associated with Alternative 1 is a dry detention pond attenuating the
proposed improvements associated with this design alternative. Each pond option (Pond 1A, Pond
1B, and Pond 1C) will be sized to treat and attenuate the proposed road right of way within Basins
300, 400, and 500. The proposed pond will be sized to accommodate a required water
quality/quantity of 2.72 ac-ft. The provided water quality/quantity storage for Pond 1A, Pond 1B, and
Pond 1C is 4.04 ac-ft, 3.61 ac-ft, and 3.55 ac-ft respectively. The pond will include a 20-foot
maintenance berm in order to allow access to maintenance crews. The right of way requirement for
Pond 1A, Pond1B, and Pond 1C is 2.52 acres, 2.61 acres, and 2.21 acres respectively.

Alternative 2: The pond associated with Alternative 2 is a dry detention pond attenuating the
proposed improvements associated with this design alternative. Each pond option (Pond 2A, Pond
2B, and Pond 2C) will be sized to treat and attenuate the proposed road right of way within Basins
300, 400, and 500. The proposed pond will be sized to accommodate a required water
quality/quantity of 3.44 ac-ft. The provided water quality/quantity storage for Pond 2A, Pond 2B, and
Pond 2C is 3.46 ac-ft, 4.51 ac-ft, and 4.18 ac-ft respectively. The pond will include a 20-foot
maintenance berm in order to allow access to maintenance crews. The right of way requirement for
Pond 2A, Pond 2B, and Pond 2C is 2.77 acres, 2.49 acres, and 2.54 acres respectively.

Alternative 7: The pond associated with Alternative 7 is a dry detention pond attenuating the
proposed improvements associated with this design alternative. Each pond option (Pond 7A, Pond
7B, and Pond 7C) will be sized to treat and attenuate the proposed road right of way within Basins
300, 400, and 500. The proposed pond will be sized to accommodate a required water
quality/quantity of 1.48 ac-ft. The provided water quality/quantity storage for Pond 7A, Pond 7B, and
Pond 7C is 2.37 ac-ft, 2.82 ac-ft, and 2.07 ac-ft respectively. The pond will include a 20-foot
maintenance berm in order to allow access to maintenance crews. The right of way requirement for
Pond 7A, Pond 7B, and Pond 7C is 1.59 acres, 2.27 acres, and 1.58 acres respectively.

Alternative 8: The pond associated with Alternative 8 is a dry detention pond attenuating the
proposed improvements associated with this design alternative. Each different pond location (Pond
8A, Pond 8B, and Pond 8C) will be sized to treat and attenuate the proposed road right of way within
Basins 300, 400, and 500. The proposed pond will be sized to accommodate a required water
quality/quantity of 3.50 ac-ft. The provided water quality/quantity storage for Pond 8A, Pond 8B, and
Pond 8C is 3.80 ac-ft, 4.89 ac-ft, and 4.38 ac-ft respectively. The pond will include a 20-foot
maintenance berm in order to allow access to maintenance crews. The right of way requirement for
Pond 8A, Pond 8B, and Pond 8C is 2.40 acres, 2.77 acres, and 2.49 acres respectively.

Inter-Connected Pond Routing (ICPR Version 4.07.05) computer software from Streamline
technologies was used to perform the hydrologic and hydraulic analysis of the dry detention pond
for each design alternative. Only one alternative was analyzed since the three pond options for each
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design alternative are hydraulically similar to each other. The SWM calculations and ICPR analyses
are included in Appendix C.

9. Results

The Pond Siting selection process for SR 5/US-1 at Aviation Boulevard adheres to the FDOT District
4 Pond Siting Procedures. After initial coordination with the FDOT Drainage office, a Pond Siting
Team was assembled by the PD&E Project Manager. The team consisted of members from
Planning and Environment Management, Roadway Design, Drainage, Survey, Right-of-Way,
Maintenance, Construction, and Legal advisor. The objective of the Pond Siting Team was to
evaluate all potential aspects and considerations to determine the factors, weight of factors and
scores for each potential pond alternative. Detailed Pond Alternative Layouts were created and are
included in Appendix D.

Close coordination was maintained with the FDOT Drainage office throughout the process. The
process started with a Pond Siting Kick-off meeting where the design alternatives, design process
and criteria, special issues, agency coordination, and selection factors were discussed. Subsequent
meetings were held with the appropriate team members to screen the pond options, discuss the
weight of factors, and finalize each location for evaluation. The Pond Siting Team weighed each
factor for each pond option according to significance on the project. Each pond option was scored
and multiplied by its weighing factor. Addition of weighted scores (multiplication of weight factor and
score) of each pond option for each design alternative is determined and ranked. A higher total
number indicates a more desirable alternative. During the final team meetings, the team discussed
all previously identified factor weights, scores and total scores to rank the alternatives for each pond
option. Finally, a concurrence was achieved for the selected pond option for each design alternative.
A Pond Siting Evaluation Matrix was developed to summarize the scoring and ranking and used to
select the most beneficial site that minimizes adverse impacts to the aforementioned site conditions.
The Pond Siting Evaluation Matrix is included in Appendix E.

10. Conclusions

10.1 Pond Siting Conditions

A preliminary Pond Siting investigation was completed and yielded several different locations for
pond options for each design alternative. The analysis was performed in accordance with the
stipulations published by federal, state, and local authorities. The stormwater ponds, identified in
this report, represent the most suitable locations, and are based on quantitative and qualitative
engineering judgment. Based on the findings herein, the stormwater management facilities comply
with water quality and quantity criteria as outlined by the appropriate agencies. The recommended
pond alternatives size, configuration, and location may be revised during the design phases. The
selected ponds are illustrated in the table below:
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Table 10 - Recommended Pond Site Matrix

THE PREFERRED STORMWATER MANAGEMENT FACILITY

DESIGN DRY DETENTION DRY DETENTION DRY DETENTION
ALTERNATIVE POND A POND B POND C
ALTERNATIVE 1 X
ALTERNATIVE 2 X
ALTERNATIVE 7 X
ALTERNATIVE 8 X

10.2 Selection of the Preferred Alternative

Based on the comprehensive alternatives evaluation preformed for the SR 5/US 1 at Aviation
Boulevard intersection, Alternative 1 was chosen as the Preferred Alternative. Alternative 1
maintains the existing conventional intersection geometry and results in the least impacts and costs.
The preferred pond configuration for Alternative 1 is Pond 1A. A full description of Alternative 1 can

be found in Section 1.5 of the PD&E Preliminary Engineering Report.
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Soil Map—Indian River County, Florida Aviation Blvd

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

5 Myakka-Myakka, wet, fine 105.9 41.1%
sands, 0 to 2 percent slopes

8 Paola sand, 0 to 5 percent 5.8 2.3%
slopes

10 Riviera fine sand, 0 to 2 3.4 1.3%
percent slopes

11 St. Lucie sand, 0 to 8 percent 22.4 8.7%
slopes

13 Wabasso-Wabasso, wet, fine 12.2 4.7%
sand, 0 to 2 percent slopes

21 Pomello sand, 0 to 5 percent 16.8 6.5%
slopes

22 Urban land, O to 2 percent 63.4 24.6%
slopes

23 Arents, 0 to 5 percent slopes 18.7 7.3%

29 Immokalee-Urban land 3.6 1.4%
complex

32 Jonathan sand, 0 to 5 percent 0.8 0.3%
slopes

36 Cypress Lake-Cypress Lake, 0.4 0.2%

wet, fine sands, 0 to 2
percent slopes

100 Waters of the Atlantic Ocean 4.3 1.7%
Totals for Area of Interest 257.6 100.0%
UsbA  Natural Resources Web Soil Survey 2/6/2023
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Hydrologic Soil Group and Surface Runoff---Indian River County, Florida

Hydrologic Soil Group and Surface Runoff

This table gives estimates of various soil water features. The estimates are used
in land use planning that involves engineering considerations.

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas.

Surface runoff refers to the loss of water from an area by flow over the land
surface. Surface runoff classes are based on slope, climate, and vegetative
cover. The concept indicates relative runoff for very specific conditions. It is
assumed that the surface of the soil is bare and that the retention of surface
water resulting from irregularities in the ground surface is minimal. The classes
are negligible, very low, low, medium, high, and very high.

Report—Hydrologic Soil Group and Surface Runoff

Absence of an entry indicates that the data were not estimated. The dash
indicates no documented presence.

Hydrologic Soil Group and Surface Runoff-Indian River County, Florida

Map symbol and soil name

Pct. of map unit | Surface Runoff

Hydrologic Soil Group

USDA
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|
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Hydrologic Soil Group and Surface Runoff---Indian River County, Florida

Hydrologic Soil Group and Surface Runoff-Indian River County, Florida

Map symbol and soil name Pct. of map unit | Surface Runoff Hydrologic Soil Group

5—Myakka-Myakka, wet, fine sands, 0 to 2 percent

slopes
Myakka 70 Very high | A/D
Myakka, wet 15 Very high | A/D

8—Paola sand, 0 to 5 percent slopes

Paola 85 Negligible | A

10—Riviera fine sand, 0 to 2 percent slopes

Riviera 80 Very high |A/D
11—St. Lucie sand, 0 to 8 percent slopes

St. lucie 90 Negligible | A
13—Wabasso-Wabasso, wet, fine sand, 0 to 2 percent

slopes

Wabasso 70 Very high | B/D
Wabasso, wet 15 Very high | B/D

21—Pomello sand, 0 to 5 percent slopes

Pomello 85 Negligible | A

22—Urban land, 0 to 2 percent slopes

Urban land 85 Very high | —

23—Arents, 0 to 5 percent slopes

Arents 90 Low | A

28—EauGallie-Urban land complex

Eaugallie, non-hydric 50 High | A/D
Urban land 30 =|=
Eaugallie, hydric 10 High | A/D
29—Immokalee-Urban land complex

Immokalee, non-hydric 50 High | A/D
Urban land 25 =|=
Immokalee, hydric 10 High | A/D

32—Jonathan sand, 0 to 5 percent slopes

Jonathan 85 Negligible | A

36—Cypress Lake-Cypress Lake, wet, fine sands, 0 to
2 percent slopes

Cypress lake, non-hydric 60 Very high | B/D
Cypress lake, hydric 25 Very high | B/D
100—Waters of the Atlantic Ocean
Waters of the atlantic ocean 100 —|—
UsbA  Natural Resources Web Soil Survey 10/24/2023

== Conservation Service National Cooperative Soil Survey Page 2 of 3



National Flood Hazard Layer FIRMette Legend  |FIGURE 4

80°24'19"W 27°39' 14" SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

Without Base Flood Elevation (BFE)
Zone A, V, A99

SPECIAL FLOOD With BFE or Depth Zone AE, A0, AH, VE, AR

HAZARD AREAS Regulatory Floodway

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average

depth less than one foot or with drainage
areas of less than one square mile Zone x

\\‘ Future Conditions 1% Annual
Chance Flood Hazard Zone x
Area with Reduced Flood Risk due to

£
| AREA OF MINIMALYE'OOD HAZARD | P Leves. Ses Notes. Zore

Fone iy E "" FLOOD HAZARD Area with Flood Risk due to Levee zone b

h L]

oy A

NO SCREEN Area of Minimal Flood Hazard Zone x

[/ Effective LOMRs

OTHER AREAS Area of Undetermined Flood Hazard zone D

GENERAL | = = == Channel, Culvert, or Storm Sewer
STRUCTURES 1111111 Levee, Dike, or Floodwall

Cross Sections with 1% Annual Chance
—17.5 Water Surface Elevation
s — — — Coastal Transect
~w 53w Base Flood Elevation Line (BFE)
————— Limit of Study
Jurisdiction Boundary

----- — Coastal Transect Baseline
OTHER Profile Baseline
FEATURES | Hydrographic Feature

Digital Data Available N

No Digital Data Available
MAP PANELS Unmapped '

? The pin displayed on the map is an approximate
point selected by the user and does not represent
an authoritative property location.

This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
The basemap shown complies with FEMA's basemap
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 1/31/2024 at 3:51 PM and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
Feet 1 6 000 unmapped and unmodernized areas cannot be used for

0 250 500 1,000 1,500 2,000 regulatory purposes.
Basemap Imagery Source: USGS National Map 2023

80°23'41"W 27°38'42'N



Jerome.Saval
Text Box
FIGURE 4

Brad.Carver
Checker
Project Location


FIGURE 5

]
w'g%rersheds

of the St. Johns River
Water Management District

What is a watershed?

The land and water areas that
water moves over, moves through,
gustine and drains into

Watersheds

St. Marys River Basin
Nassau River Basin

Lower St. Johns River Basin
Northern Coastal Basin
Lake George Basin

Florida Ridge Basin
Ocklawaha River Basin
Middle St. Johns River Basin
Upper St. Johns River Basin
Indian River Lagoon Basin

VWX NOUAWNS

—_

% Volusia

8

Seminole

Legend

= Watershed boundary 1
= County boundary P rOJ ECt
—— District boundary LOC&tI on

~ Indiant
River

St. Johns River Water Management District
4049 Reid Street - PO. Box 1429 - Palatka, FL 32178-1429
Phone: (386) 329-4500

On the Internet: floridaswater.com

©2015 St. Johns River Water Management District



Jerome.Saval
Callout
Project Location

Brad.Carver
Text Box
FIGURE 5


SOURCE: FDEP MAPDIRECT

JERENNnn

LEGEND

IT: Institutional

I: Industrial

SW: Streams and Waterways
H: Herbaceous

CS: Commercial and Services
UMF: Upland Mixed Forests
UHF: Upland Hardwood Forests
UT: Utilities

VNW: Vegetated Non-Forested Wetland
T: Transportation

OL: Open Land

RM: Residential Medium

RH: Residential High

R: Recreational

CP: Cropland and Pastureland
RE: Reservoirs

Project Limits

NOT TO SCALE

D

PROJECT NAME: SR 5/US-1 at Aviation Boulevard
PROJECT #: 441693-1-22-02

DATE: 09/14/2023

CREATED BY: CO

CHECKED BY: JA

EXISTING LAND USE MAP

FIGURE 6



Jerome.Saval
Text Box
FIGURE 6


FIGURE 7

Pond Siting Desktop Analysis for SR5/US 1 at Aviation Boulevard
FM# 441693-1-22-02
Indian River County



Jerome.Saval
Text Box
FIGURE 7


Pond Siting Desktop Analysis for SR5/US 1 at Aviation Boulevard
FM# 441693-1-22-02
Indian River County




Pond Siting Desktop Analysis for SR5/US 1 at Aviation Boulevard
FM# 441693-1-22-02
Indian River County




Pond Siting Desktop Analysis for SR5/US 1 at Aviation Boulevard
FM# 441693-1-22-02
Indian River County




6/14/23, 11:56 AM

Precipitation Frequency Data Server

NOAA Atlas 14, Volume 9, Version 2
Location name: Vero Beach, Florida, USA*
Latitude: 27.6512°, Longitude: -80.3994°

Elevation: 10 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Deborah Martin, Sandra Pavlovic, Ishani Roy, Michael St. Laurent, Carl Trypaluk, Dale
Unruh, Michael Yekta, Geoffery Bonnin

NOAA, National Weather Service, Silver Spring, Maryland

PFE_tabular | PE_graphical | Maps_&_aerials

FIGURE 8

PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 |
. Average recurrence interval (years) |
Duration
1 || 2 || 5 || 10 || 25 || s | 100 || 200 | 500 | 1000 |
5-min 0.548 0.626 0.757 0.868 1.02 1.15 1.28 1.41 1.58 1.72
(0.455-0.673)|/(0.520-0.771)|((0.626-0.935)|((0.714-1.08)||(0.813-1.32)||/(0.888-1.50)(| (0.949-1.72)||(0.999-1.96)|[(1.08-2.27)|[(1.14-2.51)
10-min 0.802 0.917 1.1 1.27 1.50 1.68 1.87 2.06 2.32 2.52
(0.666-0.986)|| (0.761-1.13) || (0.917-1.37) || (1.04-1.58) || (1.19-1.93) || (1.30-2.20) || (1.39-2.52) || (1.46-2.86) |[(1.58-3.33)|((1.67-3.68)
15-min 0.978 1.12 1.35 1.55 1.83 2.05 2.28 2.51 2.83 3.08
(0.813-1.20) || (0.928-1.38) || (1.12-1.67) || (1.27-1.92) || (1.45-2.36) || (1.59-2.69) || (1.70-3.07) || (1.78-3.49) |((1.93-4.06)||(2.03-4.49)
30-min 1.48 1.69 2.04 2.34 2.77 3.10 3.45 3.80 4.29 4.67
(1.23-1.82) || (1.40-2.08) || (1.69-2.52) || (1.92-2.91) || (2.19-3.56) || (2.40-4.06) || (2.56-4.64) || (2.70-5.29) ||(2.92-6.16)||(3.08-6.81)
60-min 1.93 2.20 2.66 3.04 3.58 4.00 4.43 4.87 5.47 5.93
(1.60-2.38) || (1.83-2.71) || (2.20-3.28) || (2.50-3.77) || (2.84-4.60) || (3.09-5.23) || (3.29-5.96) || (3.46-6.77) |[(3.72-7.84)|((3.92-8.65)
2.hr 2.38 2.72 3.27 3.74 4.39 4.90 5.41 5.94 6.65 7.19
(1.99-2.91) || (2.27-3.32) || (2.72-4.02) || (3.09-4.61) || (3.49-5.61) || (3.80-6.36) || (4.04-7.23) || (4.24-8.19) |[(4.55-9.46)|((4.78-10.4)
3-hr 2.60 2.98 3.61 4.14 4.87 5.44 6.02 6.61 7.40 8.01
(2.18-3.17) || (2.50-3.64) || (3.01-4.41) || (3.43-5.08) || (3.89-6.20) || (4.24-7.04) || (4.51-8.01) || (4.74-9.08) |((5.08-10.5)|[(5.35-11.6)
6-hr 2.99 3.49 4.32 5.02 6.02 6.81 7.62 8.46 9.60 10.5
(2.52-3.62) || (2.93-4.22) || (3.61-5.24) || (4.18-6.13) || (4.84-7.64) || (5.33-8.78) || (5.75-10.1) || (6.10-11.6) ||(6.64-13.5)(|(7.04-15.0)
12-hr 3.43 4.09 5.22 6.22 7.66 8.82 10.0 11.3 13.1 14.5
(2.90-4.12) || (3.45-4.92) || (4.40-6.30) || (5.20-7.53) || (6.20-9.71) || (6.96-11.4) || (7.64-13.3) || (8.24-15.5) |[(9.14-18.5)|((9.83-20.7)
24-hr 4.00 4.79 6.17 7.41 9.25 10.8 12.4 141 16.6 18.5
(3.40-4.77) || (4.06-5.72) || (5.22-7.39) || (6.23-8.92) || (7.56-11.7) || (8.56-13.8) || (9.49-16.3) || (10.3-19.2) |[(11.6-23.2)|((12.6-26.2)
2.da 4.74 5.58 7.08 8.43 10.4 121 13.9 15.9 18.6 20.8
y (4.05-5.62) || (4.76-6.62) || (6.01-8.42) || (7.12-10.1) || (8.59-13.1) || (9.70-15.5) || (10.7-18.3) || (11.7-21.4) |[(13.2-25.9)|((14.3-29.3)
3-da 5.23 6.15 7.74 9.16 11.2 13.0 14.8 16.7 19.4 21.5
y (4.48-6.18) || (5.26-7.26) || (6.60-9.17) || (7.76-10.9) || (9.25-14.0) || (10.4-16.4) || (11.4-19.2) || (12.3-22.4) |[(13.8-26.9)|((14.8-30.2)
4-da 5.65 6.60 8.25 9.69 1.8 13.5 15.3 17.2 19.8 21.9
y (4.85-6.65) || (5.66-7.78) || (7.04-9.75) || (8.23-11.5) || (9.71-14.7) |[ (10.8-17.0) || (11.8-19.8) || (12.7-23.0) ||(14.1-27.4)(|(15.1-30.7)
7-da 6.77 7.711 9.34 10.8 12.9 14.6 16.3 18.2 20.8 229
y (5.83-7.92) || (6.64-9.04) || (8.01-11.0) |[(9.18-12.7) || (10.6-15.9) || (11.7-18.2) || (12.7-21.0) || (13.6-24.2) |[(14.9-28.6)|[(15.9-31.8)
10-da 7.77 8.74 10.4 1.9 14.0 15.7 17.6 19.5 222 243
Yy (6.72-9.07) || (7.54-10.2) || (8.95-12.2) |[(10.1-14.0) || (11.6-17.2) || (12.7-19.6) || (13.7-22.5) || (14.6-25.8) |[(15.9-30.3)|((16.9-33.7)
20-da 10.7 1.9 14.0 15.8 18.4 20.5 22.6 24.8 27.9 30.3
Yy (9.25-12.3) || (10.3-13.8) || (12.1-16.3) || (13.6-18.5) || (15.3-22.4) || (16.6-25.3) || (17.7-28.7) || (18.7-32.6) |[(20.1-37.7)|((21.2-41.6)
30-da 13.1 14.6 17.2 19.4 22.4 24.8 27.2 29.7 33.0 35.5
y (11.4-15.1) || (12.7-16.9) || (14.9-20.0) || (16.7-22.6) || (18.7-27.1) || (20.2-30.4) || (21.4-34.3) || (22.3-38.6) |((23.8-44.3)||(25.0-48.6)
45-da 16.2 18.1 21.3 24.0 27.5 30.2 32.9 35.6 39.1 4.7
y (14.1-18.6) || (15.8-20.9) || (18.5-24.6) || (20.7-27.8) || (22.9-32.9) || (24.6-36.8) || (25.9-41.3) || (26.8-46.1) |[(28.3-52.3)|((29.5-57.0)
60-da 18.8 211 24.8 27.8 31.7 34.7 37.6 40.4 441 46.7
y (16.5-21.6) || (18.5-24.2) || (21.6-28.5) || (24.1-32.1) || (26.5-37.8) || (28.3-42.1) || (29.6-46.9) || (30.5-52.1) |[(32.0-58.6)||(33.1-63.6)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%.
Estimates at upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP
values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical
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Pond Siting Report
SR 5/ US 1 at Aviation Boulevard

Appendix B

Pre- and Post Development Drainage Maps

— Pre-Development Drainage Maps

— Post Development Drainage Maps for Alternatives 1, 2, 7, and 8
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Pond Siting Report
SR 5/ US 1 at Aviation Boulevard

Appendix C

Pond Siting Calculations

— Pond Sizing Calculations for Alternatives 1, 2, 7, and 8

— ICPR Analysis for Alternative 1, Ponds A and C
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WGI, INC. Project: Aviation Blvd. County: Indian River
2035 Vista Parkway FPID: 4416931 District: 4

West Palm Beach, FL 33411 Calced by: JBS Prepared: 2/12/2024
(561) 687-2220 Checked by: CBC Printed: 2/13/2024

BASINS 300, 400, & 500 - Alternative 1

Variables:

Pre-Developed Condition
Drainage Area:

| = Impervious Area (ac.)
P = Pervious Area (ac.)
A, = Total Basin Area (ac.) (excluding Pond area)

From Pre-Development Drainage Map:

A, =1+P
Bain 300 A, = 2.86 ac. /= 1.91 ac. P= 0.95ac.
Bain 400 A= 1.52 ac. /= 0.25 ac. P= 1.27 ac.
Bain 500 A, = 3.93 ac. /= 2.66 ac. P= 1.27 ac.
Total: A= 8.31 ac. /= 4.82 ac. P=  3.49 ac.
Post-Developed Condition
Contributing Drainage Area for Proposed Pond:

Variables:

A, = Total Basin Area (ac) (excluding Pond area)
I, = Impervious Area
P, = Pervious Area

From Alternative Design Layout:

Bain 300
Bain 400
Bain 500
Total:

Agp
Agp
Agp
Agp

Ap =1, +P,
= 2.86 ac. I, = 286 ac. P,- 0.00 ac.
= 1.52 ac. I, = 1.00ac. P,- 0.52ac.
= 3.93 ac. I, = 270ac. P,- 1.23 ac.
= 8.31 ac. I, = 6.56 ac. P 1.75 ac.

©
n
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WG], INC. Project: Aviation Blvd. County:
2035 Vista Parkway FPID: 4416931 District:
WGI West Palm Beach, FL 33411 Calced by: JBS Prepared:

(561) 687-2220 Checked by: CBC Printed:

Indian River
4

2/12/2024
2/13/2024

BASINS 300, 400, & 500 - Alternative 1

Treatment Volume Calculation

Treatment Volume Criteria - Chapter 40C-42 (14.2) F.A.C.
The required treatment volume is the greater of the following:
(a) one inch of runoff over the drainage area
(b) 2.5 inches times the impervious area (excluding water bodies).

(a)

Treatment Volume (V; ) = One inch of runoff from the contributing area

Apondp = Approximate Pond Area = A, * 20%

Apondp = 1.66 ac.
Vi = (A *A pongp) ¥1.0in.)/12
Vi = 0.83 ac-ft
A, = Total Pre-Dev. Basin Area Including Proposed Pond Site
Ay = 9.97 ac.
Ay, = Total Post-Dev. Basin Area Including Proposed Pond Site
Aop = 9.97 ac.

(b)

Treatment Volume (V; ) = 2.5 inches of runoff times the impervious area (excluding water bodies)

V= (I,* 2.5in.)12
Vi = 1.37 ac-ft

Therefore use 1.37 ac-ft for the required treatment volume (unless Class |, Il, OFW, or shellfishing waters)
Does basin discharge to Class I, Il, OFW, or Shellfishing Waters?

Yes or No? No 1.37 Acre-ft for the required
Treatment Volume (TV)

Compensatory Treatment Volume (TV) Calculations

l,o = Additional Impervious Area outside basin limits: 1.41 ac.
Compensatory treatment area from Basin 100 & 200

Treatment Volume (V; ) = 2.5 inches of runoff times the impervious area (excluding water bodies)
Vi= (I, * 2.5in.)/12
Vi= 0.29 ac-ft

Total Treatment Volume (V; )
1.37 ac-ft + 0.29 ac-ft = 1.66 ac-ft

Sheet 2 of 9




Weighted CN = A(ZN) = 803

. 1000 .

Soil Storage,S = —— _10= 245in.
g CN

Runoff, R = L= 02° g g

unoff, R = (P+085) .88 in.
R
Runoff Volume, V = IV * AREA=  8.21 ac-ft
Voost - Vore = 1.06 ac-ft

46002 cubic feet

WG], INC. Project: Aviation Blvd. County: Indian River
2035 Vista Parkway FPID: 4416931 District: 4
WGI West Palm Beach, FL 33411  Calced by: JBS Prepared: 2/12/2024
(561) 687-2220 Checked by: CBC Printed: 2/13/2024
BASINS 300, 400, & 500 - Alternative 1
SCS Runoff and Curve Number (CN) Calculation
Pre-Development Condition
Basin Size: 9.97 ac.
Rainfall Depth: 12.40 in. (100 yr, 24 hr Storm Event)
L Soil Description Soil Curve Number Area
Landuse Description Group (CN) A) A(CN)
Pervious Pasture/Range, good A 39 3.49 136.11
Impervious Roadway - 98 4.82 472.36
Pond Area Pasture/Range, good A 39 1.66 64.82
Offsite Impervious* Roadway - 98 1.41 138.18
Pavement for compensatory treatment. TOTAL 11.38 811.47
WeightedcN = ACN) 713
A
. 1000
Soil Storage, S = ——_10= 4.03in.
CN
(P —0.25)2
Runoff, R = (P +0.85)= 8.61in.
R
Runoff Volume, V. = ¥ * AREA= T7.15 ac-ft
Post-Development Condition
Basin Size: 9.97 ac.
Rainfall Depth: 12.40 in. (100 yr, 24 hr Storm Event)
L Soil Description Soil Curve Number Area
Landuse Description Group (CN) A) A(CN)
Pervious Lawns, Good A 39 1.75 68.25
Impervious Roadway - 98 6.56 642.88
Pond Area Lawns, Good A 39 1.66 64.82
Offsite Impervious* Roadway - 98 1.41 138.18
Pavement for compensatory treatment. TOTAL 11.38 914.13
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WG], INC. Project: Aviation Blvd. County: Indian River
2035 Vista Parkway FPID: 4416931 District: 4
WGI West Palm Beach, FL 33411  Calced by: JBS Prepared: 2/12/2024
(561) 687-2220 Checked by: CBC Printed: 2/13/2024
BASINS 300, 400, & 500 - Alternative 1 - Dry Pond
R/W Requirement Estimate Pt. 1
Step No.1 - Pond Type
SHGWT Depth Estimation = 4.00 ft.  below exist. ground elevation (SCS Soil Survey)

Based upon the existing SHGWT the pond will be a:

Wet Pond or Dry Pond

Step No. 2 Storage Height Estimate (based upond SHGWT)

Based upon available information, the SHGWT is assumed to be below existing ground. Therefore the treatment
volume and the peak attenuation volume are constrained to the following storage height (SH).

Storage Height (SH) = Storage Berm Elevation - Freeboard - SHGWT Elevation

Exist. Ground Elevation =
Inside Berm Elevation =
Freeboard =

Pond Bottom Elevation =
SHGWT Elevation =

SH =

10.00 ft.
11.00 ft.
1.00 ft.
7.00 ft.
6.00 ft.
3.00 ft.

Note: Check CH (Step No. 7) before calculating pond configuration.

Step No.3 Total Peak Storage Volume Requirment

The Total Peak Storage Volume Required is:

Volume (peak) = Treatment Volume (V,) + Estimated Peak Attenuation Volume (V. - Ve )

Volume (peak) =
Volume (peak) =

118300 cubic feet (cf)
2.72 ac-ft

Step No. 4 Pond Configuration

Use the formula for a rectangular box to determine the water surface area of a pond with vertical sides.

Volume =

Where:

\
L
w
H

Length*Width*Height

Volume from Step No. 3
Length of Pond

Width of Pond

Height from Step No. 2

Assume that the width (W) is half of the Length (L), therefore L/W = 2

Volume =
118300 cf =

The lesser of SH or CH =
L=
W =

Pond Bottom Area

L*@©.5L)*H
L*@©.5L)*H
3.00 ft. SH (Step 2) or CH (Step 7)

281 ft.
140 ft.

0.91 acres

Step No. 5 Accounting for Preliminary Information

Increasing Pond Area by:

20 % to account for preceding information

being preliminary (range between 10 and 20 percent).

Pond Bottom Area

L
W

308 ft.
154 ft.

1.09 acres
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WGI, INC. Project: Aviation Blvd. County: Indian River
2035 Vista Parkway FPID: 4416931 District: 4
WGI West Palm Beach, FL 33411  Calced by: JBS Prepared: 2/12/2024

(561) 687-2220 Checked by: CBC Printed: 2/13/2024

BASINS 300, 400, & 500 - Alternative 1 - Dry Pond

R/W Requirement Estimate Pt. 2

Step No. 6 Top of Bank (Inside Berm) - Accounting for the Pond Side Slopes

Top of Bank Height = Storage Berm Elevation - SHGWT Elevation =  4.00 ft.
Side slopes are 1: 4

2 * (Bank Height * side slope) + L (step no. 4) = Length @ top of bank (L(top))
2 * (Bank Height * side slope) + W (step no. 4) = Width @ top of bank (W(top))

Length @ Top of Bank 340 ft. L(top)
Width @ Top of Bank 186 ft. W(top)

Top of Bank Area = L(top) * W(top)
63100 sq. ft. 1.45 acres

Step No. 7 Accounting for the Energy Loss
Urban section with closed stormsewer system therefore 3-year attenuation constrained to the following
clareance height (CH).

Top of Bank Area

Clareance Height (CH) = Low gutter point-Clearance-Est. Energy Loss-(Higher of SHGWT or Pond Bottom)

Low point in the gutter = 12.00 ft. (from existing plans)
Distance from Low Point to Pond = 400.00 ft.
Clearance = 1.00 ft.
Estimated Energy Loss = 0.60 ft. (Assume 0.15%)
Pond Bottom Elevation = 7.00 ft.
SHGWT Elevation = 6.00 ft.
CH = 4.40 ft.

Step No. 8 Maintenance Berms

Desired Maintenance _

Berm width ~ 20Tt
Length = L(top) + 2(berm width) = 380 ft.
Width = W(top) + 2(berm width) = 226 ft.
TOTAL POND AREA REQUIREMENT | 1.97 acres
Step No. 9 Right-of-Way Area
Desired Buffer from _ 5 ft
Maintenance Berm ~ .
Length = L(top) + 2(berm width) = 390 ft.
Width = W(top) + 2(berm width) = 236 ft.
TOTAL RIGHT-OF-WAY REQUIREMENT | 2.11 acres
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WG], INC. Project: Aviation Blvd. County: Indian River

2035 Vista Parkway FPID: 4416931 District: 4
WGI West Palm Beach, FL 33411  Calced by:  JBS Prepared: 2/12/2024

(561) 687-2220 Checked by: CBC Printed: 2/13/2024

BASINS 300, 400, & 500 - Alternative 1 - Dry Pond

Stage-Storage Estimate

SHGWT = 6.00 ft.
Storage
Stage Area Average Area Incremental | Cumulative
Treatment Volume

Pond Bottom  7.00 ft. 1.09 ac. 0.00 ac-ft 0.00 ac-ft
1.22 ac.

Freeboard 10.00 ft. 1.36 ac. 3.67 ac-ft 3.67 ac-ft
1.40 ac.

Inside Berm 11.00 ft. 1.45 ac. 1.40 ac-ft 5.07 ac-ft
1.71 ac.

Back of Berm 12.00 ft. 1.97 ac. 1.71 ac-ft 6.78 ac-ft

Right-of-Way Area 2.11 ac.

Water Quantity Elevation

Stage Storage
7.00' 0.00 ac-ft
11.00' 5.07 ac-ft

Therefore, from linear interpolation the minimum water surface elevation to detain the required
1.66 ac-ft of stormwater runoff Treatment Volume is 8.31 ft.

The minimum water surface elevation to detain the required

2.72 ac-ft of stormwater runoff peak volume is 9.14 ft.
Dry Pond 1 A
1 Pond Option
Storage
St. Al A Al
age rea verage Area Incremental | Cumulative
Treatment Volume

Pond Bottom  7.00 ft. 1.18 ac. 0.00 ac-ft 0.00 ac-ft
1.35 ac.

Freeboard 10.00 ft. 1.51 ac. 4.04 ac-ft 4.04 ac-ft
1.57 ac.

Inside Berm 11.00 ft. 1.62 ac. 1.57 ac-ft 5.60 ac-ft
1.92 ac.

Back of Berm 12.00 ft. 2.22 ac. 1.92 ac-ft 7.52 ac-ft

Right-of-Way Area 2.52 ac.

Water Quantity Elevation

Stage Storage
7.00' 0.00 ac-ft
11.00' 5.60 ac-ft

Therefore, from linear interpolation the minimum water surface elevation to detain the required
1.66 ac-ft of stormwater runoff Treatment Volume is 8.19 ft.

The minimum water surface elevation to detain the required
2.72 ac-ft of stormwater runoff peak volume is 8.94 ft.
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WG], INC. Project: Aviation Blvd. County: Indian River
2035 Vista Parkway FPID: 4416931 District: 4
WGI West Palm Beach, FL 33411  Calced by: JBS Prepared: 2/12/2024
(561) 687-2220 Checked by: CBC Printed: 2/13/2024
BASINS 300, 400, & 500 - Alternative 1 - Dry Pond
Dry Pond 1 B - 2 Ponds Option
Storage
St. A A A
age rea verage Area Incremental | Cumulative
Treatment Volume
Pond Bottom  7.00 ft. 0.82 ac. 0.00 ac-ft 0.00 ac-ft
0.93 ac.
Freeboard 10.00 ft. 1.03 ac. 2.78 ac-ft 2.78 ac-ft
1.07 ac.
Inside Berm 11.00 ft. 1.10 ac. 1.07 ac-ft 3.84 ac-ft
1.31 ac.
Back of Berm 12.00 ft. 1.51 ac. 1.31 ac-ft 5.15 ac-ft
Right-of-Way Area 1.71 ac.
Storage
Stage Area Average Area Incremental | Cumulative
Treatment Volume
Pond Bottom  7.00 ft. 0.20 ac. 0.00 ac-ft 0.00 ac-ft
0.28 ac.
Freeboard 10.00 ft. 0.35 ac. 0.83 ac-ft 0.83 ac-ft
0.38 ac.
Inside Berm 11.00 ft. 0.40 ac. 0.38 ac-ft 1.20 ac-ft
0.57 ac.
Back of Berm 12.00 ft. 0.73 ac. 0.57 ac-ft 1.77 ac-ft
Right-of-Way Area 0.90 ac.
Water Quantity Elevation
Stage Storage
7.00' 0.00 ac-ft
11.00’ 5.04 ac-ft

Therefore, from linear interpolation the minimum water surface elevation to detain the required
8.32 ft.

1.66 ac-ft

of stormwater runoff Treatment Volume is

The minimum water surface elevation to detain the required

2.72 ac-ft

of stormwater runoff peak volume is

9.16 ft.
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WG], INC. Project: Aviation Blvd. County: Indian River
2035 Vista Parkway FPID: 4416931 District: 4
WGI West Palm Beach, FL 33411  Calced by: JBS Prepared: 2/12/2024
(561) 687-2220 Checked by: CBC Printed: 2/13/2024
BASINS 300, 400, & 500 - Alternative 1 - Dry Pond
Dry Pond1C
1 Pond Option
Storage
Stage Area Average Area Incremental | Cumulative
Treatment Volume
Pond Bottom  7.00 ft. 1.04 ac. 0.00 ac-ft 0.00 ac-ft
1.18 ac.
Freeboard 10.00 ft. 1.33 ac. 3.55 ac-ft 3.55 ac-ft
1.37 ac.
Inside Berm 11.00 ft. 1.42 ac. 1.37 ac-ft 4.92 ac-ft
1.68 ac.
Back of Berm 12.00 ft. 1.93 ac. 1.68 ac-ft 6.60 ac-ft
Right-of-Way Area 2.21 ac.
Water Quantity Elevation
Stage Storage
7.00' 0.00 ac-ft
11.00’ 4.92 ac-ft

Therefore, from linear interpolation the minimum water surface elevation to detain the required

1.66 ac-ft

of stormwater runoff Treatment Volume is

The minimum water surface elevation to detain the required

2.72 ac-ft

of stormwater runoff peak volume is

8.35 ft.

9.21 ft.
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WG, INC.

2035 Vista Parkway

West Palm Beach, FL 33411

(561) 687-2220

Project:
FPID:

Aviation Blvd.
4416931

Calced by JBS
Checked t CBC

County:
District:
Prepared:
Printed:

Indian River
4

2/12/2024
2/13/2024

BASINS 300, 400, & 500 - Alternative 1 - Dry Pond

ALLOWABLE DISCHARGE CALCULATIONS

Basin Area Max. 24hr Discharge Volume (Ac-Ft)
Total | . Treatment Volume of | Treatment Volume of g::zlr?;l:rz Calculated Maximum
Pond Total Existing Proooa;e d P:g":(?tssrg]a 4" Over Total 2" Over Increase in Volum(ge Time at Maximum| Discharge | Discharge Volume
Area (Ac) Arez (Ac) ) (Ac) Existing Area (Ac- Project Area (Ac- Allowed (Ac Discharge (hr) Volume |Provided from ICPR
ft/day) ft/day) fUday)’ (ac-ft) Results (ac-ft)
ay
7.00-31.00 Hrs
1A 3.94 10.83 6.89 1.31 1.15 2.46 31.00-55.00 Hrs 227 2.27
55.00-79.00 Hrs
7.00-31.00 Hrs
1B 3.94 10.92 6.98 1.31 1.16 2.48 31.00-55.00 Hrs 2.16 2.16
55.00-79.00 Hrs
7.00-31.00 Hrs
1C 3.94 10.52 6.58 1.31 1.10 2.41 31.00-55.00 Hrs 2.31 2.31
55.00-79.00 Hrs

YIRFWCD 24hr Max. Discharge - 4" Over Total Existing Area Plus 2" Over Increase in Project Area
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APPENDIX C-2

WG], INC. Project: Aviation Bivd. County: Indian River

2035 Vista Parkway FPID: 4416931 District: 4
WGI West Palm Beach, FL 33411 Calced by: JBS Prepared: 6/12/2023

(561) 687-2220 Checked by: CBC Printed: 2/4/2024

BASINS 300, 400, & 500 - Alternative 2

Pre-Developed Condition
Drainage Area:

Variables:
| = Impervious Area (ac.)
P = Pervious Area (ac.)
A = Total Basin Area (ac.) (excluding Pond area)

From Pre-Development Drainage Map:

A, =I1+P
Bain 300 A= 1.99 ac. /= 1.42 ac. P= 0.57 ac.
Bain 400 A, = 3.80 ac. /= 0.36 ac. P= 3.44 ac.
Bain 500 A= 3.26 ac. /= 2.12 ac. P= 1.14 ac.
Total: A, = 9.05 ac. /= 3.90 ac. P= 5.15 ac.

Post-Developed Condition
Contributing Drainage Area for Proposed Pond:

Variables:
Ay, = Total Basin Area (ac) (excluding Pond area)

I, = Impervious Area
P, = Pervious Area

From Alternative Design Layout:

Ap =1, +P,
Bain 300 Ap = 1.99 ac. I, = 1.21ac. P,- 0.78 ac.
Bain 400 Ap = 3.80 ac. I, = 3.01ac. Pp,- 0.79 ac.
Bain 500 Ap = 3.26 ac. I, = 2.48 ac. P,- 0.78 ac.
Total: Ap = 9.05 ac. I, = 6.70 ac. P,- 235ac.
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WGI, INC. Project: Aviation Blvd. County:
2035 Vista Parkway FPID: 4416931 District:
WGI West Palm Beach, FL 33411 Calced by:  JBS Prepared:

(561) 687-2220 Checked by: CBC Printed:

Indian River
4

6/12/2023
2/4/2024

BASINS 300, 400, & 500 - Alternative 2

Treatment Volume Calculation
Treatment Volume Criteria - Chapter 40C-42 (14.2) F.A.C.

The required treatment volume is the greater of the following:
(a) one inch of runoff over the drainage area
(b) 2.5 inches times the impervious area (excluding water bodies).

(a)

Treatment Volume (V, ) = One inch of runoff from the contributing area

Apongp = Approximate Pond Area = Ay * 20%
Apondp = 1.81 ac.
Vi = (Ap+A pongp) *1.0in.)/12
Vi = 0.91 ac-ft
A, = Total Pre-Dev. Basin Area Including Proposed Pond Site
A, = 10.86 ac.
A,, = Total Post-Dev. Basin Area Including Proposed Pond Site
App = 10.86 ac.

(b)

Treatment Volume (V, ) = 2.5 inches of runoff times the impervious area (excluding water bodies)

Vi= (I, *2.5in.)/12
Vi = 1.40 ac-ft

Therefore use 1.40 ac-ft for the required treatment volume (unless Class |, Il, OFW, or shellfishing waters)
Does basin discharge to Class |, Il, OFW, or Shellfishing Waters?

Yes or No? No 1.40 Acre-ft for the required
Treatment Volume (TV)

Compensatory Treatment Volume (TV) Calculations

N/A l,o = Additional Impervious Area outside basin limits: 0.81 ac.
Compensatory treatment area from Basin 100 & 200

Treatment Volume (V, ) = 2.5 inches of runoff times the impervious area (excluding water bodies)
Vi= (I, *2.51in.)/112
Vi= 0.17 ac-ft

Total Treatment Volume (V)
1.40 ac-ft + 0.17 ac-ft = 1.56 ac-ft
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Weighted CN

Soil Storage, S

Runoff, R =

Runoff Volume, V

Vpost - Vpre -

M = 77.0
A
1000
= - _10= 299in.
oy~ 10
(P—028)? 041
(Pt+ogs) o
R aREA=  852act
= 2, = 8.52ac-
12
1.88 ac-ft

81741 cubic feet

WG], INC. Project: Aviation Blvd. County: Indian River
2035 Vista Parkway FPID: 4416931 District: 4
WGI West Palm Beach, FL 33411  Calced by:  JBS Prepared: 6/12/2023
(561) 687-2220 Checked by: CBC Printed: 2/4/2024
BASINS 300, 400, & 500 - Alternative 2
SCS Runoff and Curve Number (CN) Calculation
Pre-Development Condition
Basin Size: 10.86 ac.
Rainfall Depth: 12.40 in. (100 yr, 24 hr Storm Event)
" Soil Description Soil Curve Number Area
Landuse Description Group (CN) A) A(CN)
Pervious Pasture/Range, good A 39 5.15 200.85
Impervious Roadway - 98 3.90 382.20
Pond Area Pasture/Range, good A 39 1.81 70.59
Offsite Impervious* Roadway - 98 0.81 79.38
Pavement for compensatory treatment. TOTAL 11.67 733.02
Weighted CN = ACN) - 4238
A
. 1000 .
Soil Storage,S = _—__—_109= 5.92in.
CN
(P —0.25)?
Runoff, R = (P +0.85)= 7.34in.
- R -
Runoff Volume, V. = ' * AREA=  6.64 ac-ft
Post-Development Condition
Basin Size: 10.86 ac.
Rainfall Depth: 12.40 in. (100 yr, 24 hr Storm Event)
L Soil Description Soil Curve Number Area
Landuse Description Group (CN) (A) A(CN)
Pervious Lawns, Good A 39 2.35 91.65
Impervious Roadway - 98 6.70 656.60
Pond Area Lawns, Good A 39 1.81 70.59
Offsite Impervious* Roadway - 98 0.81 79.38
Pavement for compensatory treatment. TOTAL 11.67 898.22
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Project: Aviation Blvd. County: Indian River
kway FPID: 4416931 District: 4

WGI, INC.
2035 Vista Parl
WGI West Palm Beach, FL 33411  Calced by:  JBS Prepared: 6/12/2023

(561) 687-2220

Checked by: CBC Printed: 2/4/2024

BASI

NS 300, 400, & 500 - Alternative 2 - Dry Pond

Step No.1 - Pond Type

R/W Requirement Estimate Pt. 1

SHGWT Depth Estimation = 4.00 ft.  below exist. ground elevation (SCS Soil Survey)

Based upon the existing SHGWT the pond will be a:

Wet Pond or Dry Pond

Step No. 2 Storage Height Estimate (based upond SHGWT)

Based upon available information, the SHGWT is assumed to be below existing ground. Therefore the treatment
volume and the peak attenuation volume are constrained to the following storage height (SH).

Storage Height (SH) =
Exist. Ground Elevation =
Inside Berm Elevation =
Freeboard =

Pond Bottom Elevation =
SHGWT Elevation =

SH =

Storage Berm Elevation - Freeboard - SHGWT Elevation
10.00 ft.
11.00 ft.
1.00 ft.
7.00 ft.
6.00 ft.
3.00 ft.

Note: Check CH (Step No. 7) before calculating pond configuration.

Step No.3 Total Peak Stor:

age Volume Requirment

The Total Peak Storage Volume Required is:

Volume (peak) =
Volume (peak) =
Volume (peak) =

Step No. 4 Pond Configur

Treatment Volume (V,) + Estimated Peak Attenuation Volume (Vo - Ve )
149900 cubic feet (cf)
3.44 ac-ft

ation

Use the formula for a rectangular box to determine the water surface area of a pond with vertical sides.

Volume =

Where:

\
L
W
H

Length*Width*Height

Volume from Step No. 3
Length of Pond

Width of Pond

Height from Step No. 2

Assume that the width (W) is half of the Length (L), therefore L/W = 2

Volume =

149900 cf

The lesser of SH or CH =
L=

W =

Pond Bottom Area

L*@©.5L)*H
L*@©.5L)*H
3.00 ft. SH (Step 2) or CH (Step 7)

316 ft.
158 ft.

1.15 acres

Step No. 5 Accounting for Preliminary Information

Increasing Pond Area by:
being preliminary (range be

20 % to account for preceding information
tween 10 and 20 percent).

Pond Bottom Area 1.38 acres
L 346 ft.
W 173 ft.
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WGI, INC.
2035 Vista Parkway
WGI West Palm Beach, FL 33411

(561) 687-2220

Project: Aviation Blvd. County:
FPID: 4416931 District:
Calced by:  JBS Prepared:
Checked by: CBC Printed:

Indian River
4

6/12/2023
2/4/2024

BASINS 300, 400, & 500 - Alternative 2 - Dry Pond

R/W Requirement Estimate Pt. 2

Step No. 6 Top of Bank (Inside Berm) - Accounting for the Pond Side Slopes

Top of Bank Height = Storage Berm Elevation - SHGWT Elevation = 4.00 ft.

Side slopes are 1:

4

2 * (Bank Height * side slope) + L (step no. 4) = Length @ top of bank (L(top))
2 * (Bank Height * side slope) + W (step no. 4) = Width @ top of bank (W(top))

Length @ Top of Bank
Width @ Top of Bank

Top of Bank Area
Top of Bank Area

378 ft.

205 ft.
L(top) * W(top)
77600 sq. ft.

L(top)
W(top)

1.78 acres

Step No. 7 Accounting for the Energy Loss

Urban section with closed stormsewer system therefore 3-year attenuation constrained to the following

clareance height (CH).

Clareance Height (CH) = Low gutter point-Clearance-Est. Energy Loss-(Higher of SHGWT or Pond Bottom)

Low point in the gutter

Distance from Low Point to Pond
Clearance

Estimated Energy Loss

Pond Bottom Elevation

SHGWT Elevation

CH

12.00 ft.
400.00 ft.
1.00 ft.
0.60 ft.
7.00 ft.
6.00 ft.
4.40 ft.

Step No. 8 Maintenance Berms

Desired Maintenance _
Berm Width ~

Length = L(top) + 2(berm width)
Width = W(top) + 2(berm width)

TOTAL POND AREA REQUIREMENT |

20 ft.

418 ft.
245 ft.

Step No. 9 Right-of-Way Area

Desired Buffer from _
Maintenance Berm ~

Length = L(top) + 2(berm width)
Width = W(top) + 2(berm width)

TOTAL RIGHT-OF-WAY REQUIREMENT |

5 ft.

428 ft.
255 ft.

(from existing plans)

(Assume 0.15% Slope)

2.35 acres |

2.51 acres |
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WG], INC. Project: Aviation Blvd. County: Indian River
2035 Vista Parkway FPID: 4416931 District: 4
WGI West Palm Beach, FL 33411  Calced by:  JBS Prepared: 6/12/2023
(561) 687-2220 Checked by: CBC Printed: 2/4/2024
BASINS 300, 400, & 500 - Alternative 2 - Dry Pond
Stage-Storage Estimate
SHGWT = 6.00 ft.
Storage
Stage Area Average Area Incremental | Cumulative
Treatment Volume
Pond Bottom  7.00 ft. 1.38 ac. 0.00 ac-ft 0.00 ac-ft
1.53 ac.
Freeboard 10.00 ft. 1.68 ac. 4.59 ac-ft 4.59 ac-ft
1.73 ac.
Inside Berm 11.00 ft. 1.78 ac. 1.73 ac-ft 6.32 ac-ft
2.07 ac.
Back of Berm 12.00 ft. 2.35 ac. 2.07 ac-ft 8.38 ac-ft
Right-of-Way Area 2.51 ac.
Water Quantity Elevation
Stage Storage
7.00' 0.00 ac-ft
11.00' 6.32 ac-ft

Therefore, from linear interpolation the minimum water surface elevation to detain the required
7.99 ft.

1.56 ac-ft

of stormwater runoff Treatment Volume is

The minimum water surface elevation to detain the required

3.44 ac-ft

of stormwater runoff peak volume is

9.18 ft.
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WG, INC. Project: Aviation Bivd. County: Indian River
2035 Vista Parkway FPID: 4416931 District: 4
WGI West Palm Beach, FL 33411  Calced by:  JBS Prepared: 6/12/2023
(561) 687-2220 Checked by: CBC Printed: 2/4/2024
BASINS 300, 400, & 500 - Alternative 2 - Dry Pond
Stage-Storage Estimate
Dry Pond 2 A - 2 Ponds Option
SHGWT = 6.00 ft.
Storage
Stage Area Average Area Incremental | Cumulative
Treatment Volume
Pond Bottom 7.00 ft. 0.66 ac. 0.00 ac-ft 0.00 ac-ft
0.80 ac.
Freeboard 10.00 ft. 0.95 ac. 2.41 ac-ft 2.41 ac-ft
0.99 ac.
Inside Berm 11.00 ft. 1.04 ac. 0.99 ac-ft 3.40 ac-ft
1.35 ac.
Back of Berm  12.00 ft. 1.65 ac. 1.35 ac-ft 4.75 ac-ft
Right-of-Way Area 1.86 ac.
Stage Area Average Area Storage
9 9 Incremental | Cumulative
Treatment Volume
Pond Bottom 7.00 ft. 0.28 ac. 0.00 ac-ft 0.00 ac-ft
0.35 ac.
Freeboard 10.00 ft. 0.42 ac. 1.05 ac-ft 1.05 ac-ft
0.45 ac.
Inside Berm 11.00 ft. 0.47 ac. 0.45 ac-ft 1.50 ac-ft
0.62 ac.
Back of Berm  12.00 ft. 0.76 ac. 0.62 ac-ft 2.12 ac-ft
Right-of-Way Area 0.91 ac.
Water Quantity Elevation
Stage Storage
7.00' 0.00 ac-ft
11.00' 4.90 ac-ft

Therefore, from linear interpolation the minimum water surface elevation to detain the required

1.56 ac-ft of stormwater runoff Treatment Volume is 8.28 ft.
The minimum water surface elevation to detain the required
3.44 ac-ft of stormwater runoff peak volume is 9.81 ft.




WGI, INC. Project: Aviation Blvd. County: Indian River
2035 Vista Parkway FPID: 4416931 District: 4
WGI West Palm Beach, FL 33411  Calced by:  JBS Prepared: 6/12/2023
(561) 687-2220 Checked by: CBC Printed: 2/4/2024
BASINS 300, 400, & 500 - Alternative 2 - Dry Pond
Dry Pond 2 B
1 Pond Option
Storage
Stage Area Average Area Incremental | Cumulative
Treatment Volume
Pond Bottom 7.00 ft. 1.36 ac. 0.00 ac-ft 0.00 ac-ft
1.50 ac.
Freeboard 10.00 ft. 1.65 ac. 4.51 ac-ft 4.51 ac-ft
1.69 ac.
Inside Berm 11.00 ft. 1.74 ac. 1.69 ac-ft 6.20 ac-ft
2.02 ac.
Back of Berm  12.00 ft. 2.29 ac. 2.02 ac-ft 8.22 ac-ft
Right-of-Way Area 2.49 ac.
Water Quantity Elevation
Stage Storage
7.00' 0.00 ac-ft
11.00' 6.20 ac-ft
Therefore, from linear interpolation the minimum water surface elevation to detain the required
1.56 ac-ft of stormwater runoff Treatment Volume is 8.01 ft.
The minimum water surface elevation to detain the required
3.44 ac-ft of stormwater runoff peak volume is 9.22 ft.
Dry Pond 2 C
1 Pond Option
Storage
Stage Area Average Area Incremental [ Cumulative
Treatment Volume
Pond Bottom 7.00 ft. 1.14 ac. 0.00 ac-ft 0.00 ac-ft
1.39 ac.
Freeboard 10.00 ft. 1.65 ac. 4.18 ac-ft 4.18 ac-ft
1.64 ac.
Inside Berm 11.00 ft. 1.63 ac. 1.64 ac-ft 5.82 ac-ft
1.96 ac.
Back of Berm  12.00 ft. 2.29 ac. 1.96 ac-ft 7.78 ac-ft
Right-of-Way Area 2.54 ac.
Water Quantity Elevation
Stage Storage
7.00' 0.00 ac-ft
11.00' 5.82 ac-ft

Therefore, from linear interpolation the minimum water surface elevation to detain the required
8.08 ft.

1.56 ac-ft

of stormwater runoff Treatment Volume is

The minimum water surface elevation to detain the required

3.44 ac-ft

of stormwater runoff peak volume is

9.37 ft.







APPENDIX C-3

WG], INC. Project: Aviation Bivd. County: Indian River

2035 Vista Parkway FPID: 4416931 District: 4
WGI West Palm Beach, FL 33411 Calced by: JBS Prepared: 7/18/2023

(561) 687-2220 Checked by: CBC Printed: 2/4/2024

BASINS 300, 400, & 500 - Alternate 7

Pre-Developed Condition
Drainage Area:

Variables:
| = Impervious Area (ac.)
P = Pervious Area (ac.)
A = Total Basin Area (ac.) (excluding Pond area)

From Pre-Development Drainage Map:

A, =I1+P
Bain 300 A= 2.98 ac. /= 1.90 ac. P= 1.08 ac.
Bain 400 A, = 1.49 ac. /= 0.22 ac. P= 1.27 ac.
Bain 500 A= 4.08 ac. /= 2.81 ac. P= 1.27 ac.
Total: A, = 8.55 ac. /= 4.93 ac. P= 3.62 ac.

Post-Developed Condition
Contributing Drainage Area for Proposed Pond:

Variables:
Ay, = Total Basin Area (ac) (excluding Pond area)

I, = Impervious Area
P, = Pervious Area

From Alternative Design Layout:

Ap =1, +P,
Bain 300 Ap = 2.98 ac. I, = 1.98 ac. P,- 1.00ac.
Bain 400 Ap = 1.49 ac. I, = 0.92ac. P,- 0.57 ac.
Bain 500 Ap = 4.08 ac. I, = 2.51ac. P,- 1.57 ac.
Total: Ap = 8.55 ac. I, = 5.41ac. P,- 3.14ac.
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WGI, INC. Project: Aviation Blvd. County:
2035 Vista Parkway FPID: 4416931 District:
WGI West Palm Beach, FL 33411 Calced by:  JBS Prepared:

(561) 687-2220 Checked by: CBC Printed:

Indian River
4

7/18/2023
2/4/2024

BASINS 300, 400, & 500 - Alternate 7

Treatment Volume Calculation
Treatment Volume Criteria - Chapter 40C-42 (14.2) F.A.C.

The required treatment volume is the greater of the following:
(a) one inch of runoff over the drainage area
(b) 2.5 inches times the impervious area (excluding water bodies).

(a)

Treatment Volume (V, ) = One inch of runoff from the contributing area

Apongp = Approximate Pond Area = Ay * 20%
Apondp = 1.71 ac.
Vi = (Ap+A pongp) *1.0in.)/12
Vi = 0.86 ac-ft
A, = Total Pre-Dev. Basin Area Including Proposed Pond Site
A, = 10.26 ac.
A,, = Total Post-Dev. Basin Area Including Proposed Pond Site
App = 10.26 ac.

(b)

Treatment Volume (V, ) = 2.5 inches of runoff times the impervious area (excluding water bodies)

Vi= (I, *2.5in.)/12
Vi=1.13 ac-ft

Therefore use 1.13 ac-ft for the required treatment volume (unless Class |, Il, OFW, or shellfishing waters)
Does basin discharge to Class |, Il, OFW, or Shellfishing Waters?

Yes or No? No 1.13 Acre-ft for the required
Treatment Volume (TV)

Compensatory Treatment Volume (TV) Calculations

N/A l,o = Additional Impervious Area outside basin limits: 0.83 ac.
Compensatory treatment area from Basin 100 & 200

Treatment Volume (V, ) = 2.5 inches of runoff times the impervious area (excluding water bodies)
Vi= (I, *2.51in.)/112
Vi= 0.17 ac-ft

Total Treatment Volume (V)
1.13 ac-ft + 0.17 ac-ft = 1.30 ac-ft
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WG], INC. Project: Aviation Blvd. County: Indian River
2035 Vista Parkway FPID: 4416931 District: 4
WGI West Palm Beach, FL 33411  Calced by:  JBS Prepared: 7/18/2023
(561) 687-2220 Checked by: CBC Printed: 2/4/2024
BASINS 300, 400, & 500 - Alternate 7
SCS Runoff and Curve Number (CN) Calculation
Pre-Development Condition
Basin Size: 10.26 ac.
Rainfall Depth: 12.40 in. (100 yr, 24 hr Storm Event)
" Soil Description Soil Curve Number Area
Landuse Description Group (CN) A) A(CN)
Pervious Pasture/Range, good A 39 3.62 141.18
Impervious Roadway - 98 4.93 483.14
Pond Area Pasture/Range, good A 39 1.71 66.69
Offsite Impervious* Roadway - 98 0.83 81.34
Pavement for compensatory treatment. TOTAL 11.09 772.35
Weighted CN = ACN) - 4956
A
Soil Storage, S = @ —10 = 4.36in.
CN
(P —0.25)?
Runoff, R = (P +0.85)= 8.37in.
- R -
Runoff Volume, V. = ' * AREA= T7.15ac-ft
Post-Development Condition
Basin Size: 10.26 ac.
Rainfall Depth: 12.40 in. (100 yr, 24 hr Storm Event)
L Soil Description Soil Curve Number Area
Landuse Description Group (CN) (A) A(CN)
Pervious Lawns, Good A 39 3.14 122.46
Impervious Roadway - 98 5.41 530.18
Pond Area Lawns, Good A 39 1.71 66.69
Offsite Impervious* Roadway - 98 0.83 81.34
Pavement for compensatory treatment. TOTAL 11.09 800.67

A(CN)

Weighted CN " = 722
. 1000
Soil Storage, S = — _ = 3.85in.
g N 10
(P —0.25)
= —= 8.74in.
Runoff, R (P +085) in

R
Runoff Volume, V IE * AREA=  7.47 ac-ft

Voost - Vore = 0.32 ac-ft
13836 cubic feet
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Project: Aviation Blvd. County: Indian River
kway FPID: 4416931 District: 4

WGI, INC.
2035 Vista Parl
WGI West Palm Beach, FL 33411  Calced by:  JBS Prepared: 7/18/2023

(561) 687-2220

Checked by: CBC Printed: 2/4/2024

BASINS 300, 400, & 500 - Alternate 7 - Dry Pond

Step No.1 - Pond Type

R/W Requirement Estimate Pt. 1

SHGWT Depth Estimation = 4.00 ft.  below exist. ground elevation (SCS Soil Survey)

Based upon the existing SHGWT the pond will be a:

Wet Pond or Dry Pond

Step No. 2 Storage Height Estimate (based upond SHGWT)

Based upon available information, the SHGWT is assumed to be below existing ground. Therefore the treatment
volume and the peak attenuation volume are constrained to the following storage height (SH).

Storage Height (SH) =
Exist. Ground Elevation =
Inside Berm Elevation =
Freeboard =

Pond Bottom Elevation =
SHGWT Elevation =

SH =

Storage Berm Elevation - Freeboard - SHGWT Elevation
10.00 ft.
11.00 ft.
1.00 ft.
7.00 ft.
6.00 ft.
3.00 ft.

Note: Check CH (Step No. 7) before calculating pond configuration.

Step No.3 Total Peak Stor:

age Volume Requirment

The Total Peak Storage Volume Required is:

Volume (peak) =
Volume (peak) =
Volume (peak) =

Step No. 4 Pond Configur

Treatment Volume (V,) + Estimated Peak Attenuation Volume (Vo - Ve )
70500 cubic feet (cf)
1.62 ac-ft

ation

Use the formula for a rectangular box to determine the water surface area of a pond with vertical sides.

Volume =

Where:

\
L
W
H

Length*Width*Height

Volume from Step No. 3
Length of Pond

Width of Pond

Height from Step No. 2

Assume that the width (W) is half of the Length (L), therefore L/W = 2

Volume =

70500 cf =

The lesser of SH or CH =
L=

W =

Pond Bottom Area

L*(©.5L)*H
L*@©.5L)*H
3.00 ft. SH (Step 2) or CH (Step 7)

217 ft.
108 ft.

0.54 acres

Step No. 5 Accounting for Preliminary Information

Increasing Pond Area by:
being preliminary (range be

20 % to account for preceding information
tween 10 and 20 percent).

Pond Bottom Area 0.65 acres
L 237 ft.
W 119 ft.
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WGI, INC.
2035 Vista Parkway
WGI West Palm Beach, FL 33411

(561) 687-2220

Project: Aviation Blvd. County:
FPID: 4416931 District:
Calced by:  JBS Prepared:
Checked by: CBC Printed:

Indian River
4

7/18/2023
2/4/2024

BASINS 300, 400, & 500 - Alternate 7 - Dry Pond

R/W Requirement Estimate Pt. 2

Step No. 6 Top of Bank (Inside Berm) - Accounting for the Pond Side Slopes

Top of Bank Height = Storage Berm Elevation - SHGWT Elevation = 4.00 ft.

Side slopes are 1:

4

2 * (Bank Height * side slope) + L (step no. 4) = Length @ top of bank (L(top))
2 * (Bank Height * side slope) + W (step no. 4) = Width @ top of bank (W(top))

Length @ Top of Bank
Width @ Top of Bank

Top of Bank Area
Top of Bank Area

269 ft.
151 ft.

L(top) * W(top)
40600 sq. ft.

L(top)
W(top)

0.93 acres

Step No. 7 Accounting for the Energy Loss

Urban section with closed stormsewer system therefore 3-year attenuation constrained to the following

clareance height (CH).

Clareance Height (CH) = Low gutter point-Clearance-Est. Energy Loss-(Higher of SHGWT or Pond Bottom)

Low point in the gutter

Distance from Low Point to Pond
Clearance

Estimated Energy Loss

Pond Bottom Elevation

SHGWT Elevation

CH

12.00 ft.
400.00 ft.
1.00 ft.
0.60 ft.
7.00 ft.
6.00 ft.
4.40 ft.

Step No. 8 Maintenance Berms

Desired Maintenance _
Berm Width ~

Length = L(top) + 2(berm width)
Width = W(top) + 2(berm width)

20 ft.

309 ft.
191 ft.

(from existing plans)

(Assume 0.15% Slope)

TOTAL POND AREA REQUIREMENT |

Step No. 9 Right-of-Way Area

Desired Buffer from _
Maintenance Berm ~

Length = L(top) + 2(berm width)
Width = W(top) + 2(berm width)

5 ft.

319 ft.
201 ft.

1.36 acres |

TOTAL RIGHT-OF-WAY REQUIREMENT |

1.47 acres |
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WG], INC. Project: Aviation Blvd. County: Indian River
2035 Vista Parkway FPID: 4416931 District: 4
WGI West Palm Beach, FL 33411  Calced by:  JBS Prepared: 7/18/2023
(561) 687-2220 Checked by: CBC Printed: 2/4/2024
BASINS 300, 400, & 500 - Alternate 7 - Dry Pond
Stage-Storage Estimate
SHGWT = 6.00 ft.
Storage
Stage Area Average Area Incremental | Cumulative
Treatment Volume
Pond Bottom 7.00 ft. 0.65 ac. 0.00 ac-ft 0.00 ac-ft
0.75 ac.
Freeboard 10.00 ft. 0.86 ac. 2.26 ac-ft 2.26 ac-ft
0.90 ac.
Inside Berm 11.00 ft. 0.93 ac. 0.90 ac-ft 3.16 ac-ft
1.14 ac.
Back of Berm 12.00 ft. 1.36 ac. 1.14 ac-ft 4.30 ac-ft
Right-of-Way Area 1.47 ac.
Water Quantity Elevation
Stage Storage
7.00' 0.00 ac-ft
11.00' 3.16 ac-ft
Therefore, from linear interpolation the minimum water surface elevation to detain the required
1.30 ac-ft of stormwater runoff Treatment Volume is 8.65 ft.
The minimum water surface elevation to detain the required
1.62 ac-ft of stormwater runoff peak volume is 9.05 ft.
Dry Pond 7 A
1 Pond Option
Stage Area Average Area Storage
9 9 Incremental [ Cumulative
Treatment Volume
Pond Bottom 7.00 ft. 0.68 ac. 0.00 ac-ft 0.00 ac-ft
0.79 ac.
Freeboard 10.00 ft. 0.90 ac. 2.37 ac-ft 2.37 ac-ft
0.93 ac.
Inside Berm 11.00 ft. 0.97 ac. 0.93 ac-ft 3.30 ac-ft
1.18 ac.
Back of Berm 12.00 ft. 1.39 ac. 1.18 ac-ft 4.48 ac-ft
Right-of-Way Area 1.59 ac.
Water Quantity Elevation
Stage Storage
7.00' 0.00 ac-ft
11.00' 3.30 ac-ft

Therefore, from linear interpolation the minimum water surface elevation to detain the required
8.58 ft.

1.30 ac-ft

of stormwater runoff Treatment Volume is

The minimum water surface elevation to detain the required
1.62 ac-ft

of stormwater runoff peak volume is

8.96 ft.
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WG], INC. Project: Aviation Blvd. County: Indian River
2035 Vista Parkway FPID: 4416931 District: 4
WGI West Palm Beach, FL 33411  Calced by:  JBS Prepared: 7/18/2023
(561) 687-2220 Checked by: CBC Printed: 2/4/2024
BASINS 300, 400, & 500 - Alternate 7 - Dry Pond
Dry Pond 7 B - 2 Ponds Option
Storage
Stage Area Average Area Incremental [ Cumulative
Treatment Volume
Pond Bottom  7.00 ft. 0.57 ac. 0.00 ac-ft 0.00 ac-ft
0.66 ac.
Freeboard 10.00 ft. 0.76 ac. 1.99 ac-ft 1.99 ac-ft
0.79 ac.
Inside Berm 11.00 ft. 0.82 ac. 0.79 ac-ft 2.78 ac-ft
1.00 ac.
Back of Berm 12.00 ft. 1.18 ac. 1.00 ac-ft 3.78 ac-ft
Right-of-Way Area 1.37 ac.
Storage
Stage Area Average Area Incremental [ Cumulative
Treatment Volume
Pond Bottom  7.00 ft. 0.20 ac. 0.00 ac-ft 0.00 ac-ft
0.28 ac.
Freeboard 10.00 ft. 0.35 ac. 0.83 ac-ft 0.83 ac-ft
0.38 ac.
Inside Berm 11.00 ft. 0.40 ac. 0.38 ac-ft 1.20 ac-ft
0.57 ac.
Back of Berm 12.00 ft. 0.73 ac. 0.57 ac-ft 1.77 ac-ft
Right-of-Way Area 0.90 ac.
Water Quantity Elevation
Stage Storage
7.00' 0.00 ac-ft
11.00' 3.98 ac-ft

Therefore, from linear interpolation the minimum water surface elevation to detain the required

1.30 ac-ft

of stormwater runoff Treatment Volume is

The minimum water surface elevation to detain the required
1.62 ac-ft

of stormwater runoff peak volume is

8.31 ft.

8.63 ft.

Sheet 7 of 8




WG], INC. Project: Aviation Blvd. County: Indian River
2035 Vista Parkway FPID: 4416931 District: 4
WGI West Palm Beach, FL 33411  Calced by:  JBS Prepared: 7/18/2023
(561) 687-2220 Checked by: CBC Printed: 2/4/2024
BASINS 300, 400, & 500 - Alternate 7 - Dry Pond
Dry Pond 7 C
1 Pond Option
Storage
Stage Area Average Area Incremental | Cumulative
Treatment Volume
Pond Bottom 7.00 ft. 0.57 ac. 0.00 ac-ft 0.00 ac-ft
0.69 ac.
Freeboard 10.00 ft. 0.81 ac. 2.07 ac-ft 2.07 ac-ft
0.85 ac.
Inside Berm 11.00 ft. 0.89 ac. 0.85 ac-ft 2.92 ac-ft
1.12 ac.
Back of Berm 12.00 ft. 1.35 ac. 1.12 ac-ft 4.04 ac-ft
Right-of-Way Area 1.58 ac.
Water Quantity Elevation
Stage Storage
7.00' 0.00 ac-ft
11.00’' 2.92 ac-ft

Therefore, from linear interpolation the minimum water surface elevation to detain the required

1.30 ac-ft

of stormwater runoff Treatment Volume is

The minimum water surface elevation to detain the required

1.62 ac-ft

of stormwater runoff peak volume is

8.78 ft.

9.22 ft.
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APPENDIX C-4

WG], INC. Project: Aviation Bivd. County: Indian River

2035 Vista Parkway FPID: 4416931 District: 4
WGI West Palm Beach, FL 33411 Calced by: JBS Prepared: 7/18/2023

(561) 687-2220 Checked by: CBC Printed: 2/4/2024

BASINS 300, 400, & 500 - Alternate 8

Pre-Developed Condition
Drainage Area:

Variables:
| = Impervious Area (ac.)
P = Pervious Area (ac.)
A = Total Basin Area (ac.) (excluding Pond area)

From Pre-Development Drainage Map:

A, =I1+P
Bain 300 A= 3.05 ac. /= 1.95 ac. P= 1.10 ac.
Bain 400 A, = 2.10 ac. /= 0.23 ac. P= 1.87 ac.
Bain 500 A= 5.50 ac. /= 2.71 ac. P= 2.79 ac.
Total: A, = 10.65 ac. /= 4.89 ac. P= 5.76 ac.

Post-Developed Condition
Contributing Drainage Area for Proposed Pond:

Variables:
Ay, = Total Basin Area (ac) (excluding Pond area)

I, = Impervious Area
P, = Pervious Area

From Alternative Design Layout:

Ap =1, +P,
Bain 300 Ap = 3.05 ac. I, = 1.97 ac. P,- 1.08 ac.
Bain 400 Ap = 2.10 ac. I, = 1.61ac. Pp,- 0.49 ac.
Bain 500 Ap = 5.50 ac. I, = 3.95ac. P,- 1.55ac.
Total: Ap = 10.65 ac. I, = 7.53ac. P,- 3.12ac.
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WGI, INC. Project: Aviation Blvd. County:
2035 Vista Parkway FPID: 4416931 District:
WGI West Palm Beach, FL 33411 Calced by:  JBS Prepared:

(561) 687-2220 Checked by: CBC Printed:

Indian River
4

7/18/2023
2/4/2024

BASINS 300, 400, & 500 - Alternate 8

Treatment Volume Calculation
Treatment Volume Criteria - Chapter 40C-42 (14.2) F.A.C.

The required treatment volume is the greater of the following:
(a) one inch of runoff over the drainage area
(b) 2.5 inches times the impervious area (excluding water bodies).

(a)

Treatment Volume (V, ) = One inch of runoff from the contributing area

Apongp = Approximate Pond Area = Ay * 20%
Apondp = 2.13 ac.
Vi = (Ap+A pongp) *1.0in.)/12
Vi = 1.07 ac-ft
A, = Total Pre-Dev. Basin Area Including Proposed Pond Site
A, = 12.78 ac.
A,, = Total Post-Dev. Basin Area Including Proposed Pond Site
App = 12.78 ac.

(b)

Treatment Volume (V, ) = 2.5 inches of runoff times the impervious area (excluding water bodies)

Vi= (I, *2.5in.)/12
Vi = 1.57 ac-ft

Therefore use 1.57 ac-ft for the required treatment volume (unless Class |, Il, OFW, or shellfishing waters)
Does basin discharge to Class |, Il, OFW, or Shellfishing Waters?

Yes or No? No 1.57 Acre-ft for the required
Treatment Volume (TV)

Compensatory Treatment Volume (TV) Calculations

l,o = Additional Impervious Area outside basin limits: 0.97 ac.
Compensatory treatment area from Basin 100 & 200

Treatment Volume (V, ) = 2.5 inches of runoff times the impervious area (excluding water bodies)
Vi= (I, *2.51in.)/112
V;= 0.20 ac-ft

Total Treatment Volume (V)
1.57 ac-ft + 0.20 ac-ft = 1.77 ac-ft
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Weighted CN

Soil Storage, S

Runoff, R =

Runoff Volume, V

Vpost - Vpre -

M = 75.5
A
1000
= 2" _10= 3.25in.
oy~ 10
(P—028)? 920
(Pt+ogs)y oM
R AREA=  9.80actt
= 2, = 9.80 ac-
12
1.77 ac-ft

77014 cubic feet

WG], INC. Project: Aviation Blvd. County: Indian River
2035 Vista Parkway FPID: 4416931 District: 4
WGI West Palm Beach, FL 33411  Calced by:  JBS Prepared: 7/18/2023
(561) 687-2220 Checked by: CBC Printed: 2/4/2024
BASINS 300, 400, & 500 - Alternate 8
SCS Runoff and Curve Number (CN) Calculation
Pre-Development Condition
Basin Size: 12.78 ac.
Rainfall Depth: 12.40 in. (100 yr, 24 hr Storm Event)
" Soil Description Soil Curve Number Area
Landuse Description Group (CN) A) A(CN)
Pervious Pasture/Range, good A 39 5.76 224.64
Impervious Roadway - 98 4.89 479.22
Pond Area Pasture/Range, good A 39 213 83.07
Offsite Impervious* Roadway - 98 0.97 95.06
Pavement for compensatory treatment. TOTAL 13.75 881.99
Weighted CN = ACN) = 644
A
. 1000 .
Soil Storage,S = _—___—_109= 5.59in.
CN
(P —0.25)?
Runoff, R = (P +0.85)= 7.54in.
- R -
Runoff Volume, V. = ' * AREA=  8.03 ac-ft
Post-Development Condition
Basin Size: 12.78 ac.
Rainfall Depth: 12.40 in. (100 yr, 24 hr Storm Event)
L Soil Description Soil Curve Number Area
Landuse Description Group (CN) (A) A(CN)
Pervious Lawns, Good A 39 3.12 121.68
Impervious Roadway - 98 7.53 737.94
Pond Area Lawns, Good A 39 213 83.07
Offsite Impervious* Roadway - 98 0.97 95.06
Pavement for compensatory treatment. TOTAL 13.75 1037.75
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Project: Aviation Blvd. County: Indian River
kway FPID: 4416931 District: 4

WGI, INC.
2035 Vista Parl
WGI West Palm Beach, FL 33411  Calced by:  JBS Prepared: 7/18/2023

(561) 687-2220

Checked by: CBC Printed: 2/4/2024

BASINS 300, 400, & 500 - Alternate 8 - Dry Pond

Step No.1 - Pond Type

R/W Requirement Estimate Pt. 1

SHGWT Depth Estimation = 4.00 ft.  below exist. ground elevation (SCS Soil Survey)

Based upon the existing SHGWT the pond will be a:

Wet Pond or Dry Pond

Step No. 2 Storage Height Estimate (based upond SHGWT)

Based upon available information, the SHGWT is assumed to be below existing ground. Therefore the treatment
volume and the peak attenuation volume are constrained to the following storage height (SH).

Storage Height (SH) =
Exist. Ground Elevation =
Inside Berm Elevation =
Freeboard =

Pond Bottom Elevation =
SHGWT Elevation =

SH =

Storage Berm Elevation - Freeboard - SHGWT Elevation
10.00 ft.
11.00 ft.
1.00 ft.
7.00 ft.
6.00 ft.
3.00 ft.

Note: Check CH (Step No. 7) before calculating pond configuration.

Step No.3 Total Peak Stor:

age Volume Requirment

The Total Peak Storage Volume Required is:

Volume (peak) =
Volume (peak) =
Volume (peak) =

Step No. 4 Pond Configur

Treatment Volume (V,) + Estimated Peak Attenuation Volume (Vo - Ve )
154200 cubic feet (cf)
3.54 ac-ft

ation

Use the formula for a rectangular box to determine the water surface area of a pond with vertical sides.

Volume =

Where:

\
L
W
H

Length*Width*Height

Volume from Step No. 3
Length of Pond

Width of Pond

Height from Step No. 2

Assume that the width (W) is half of the Length (L), therefore L/W = 2

Volume =

154200 cf

The lesser of SH or CH =
L=

W =

Pond Bottom Area

L*@©.5L)*H
L*@©.5L)*H
3.00 ft. SH (Step 2) or CH (Step 7)

321 ft.
160 ft.

1.18 acres

Step No. 5 Accounting for Preliminary Information

Increasing Pond Area by:
being preliminary (range be

20 % to account for preceding information
tween 10 and 20 percent).

Pond Bottom Area 1.42 acres
L 351 ft.
W 176 ft.
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WGI, INC.
2035 Vista Parkway
WGI West Palm Beach, FL 33411

(561) 687-2220

Project: Aviation Blvd. County:
FPID: 4416931 District:
Calced by:  JBS Prepared:
Checked by: CBC Printed:

Indian River
4

7/18/2023
2/4/2024

BASINS 300, 400, & 500 - Alternate 8 - Dry Pond

R/W Requirement Estimate Pt. 2

Step No. 6 Top of Bank (Inside Berm) - Accounting for the Pond Side Slopes

Top of Bank Height = Storage Berm Elevation - SHGWT Elevation = 4.00 ft.

Side slopes are 1:

4

2 * (Bank Height * side slope) + L (step no. 4) = Length @ top of bank (L(top))
2 * (Bank Height * side slope) + W (step no. 4) = Width @ top of bank (W(top))

Length @ Top of Bank
Width @ Top of Bank

Top of Bank Area
Top of Bank Area

383 ft.
208 ft.

L(top) * W(top)
79600 sq. ft.

L(top)
W(top)

1.83 acres

Step No. 7 Accounting for the Energy Loss

Urban section with closed stormsewer system therefore 3-year attenuation constrained to the following

clareance height (CH).

Clareance Height (CH) = Low gutter point-Clearance-Est. Energy Loss-(Higher of SHGWT or Pond Bottom)

Low point in the gutter

Distance from Low Point to Pond
Clearance

Estimated Energy Loss

Pond Bottom Elevation

SHGWT Elevation

CH

12.00 ft.
400.00 ft.
1.00 ft.
0.60 ft.
7.00 ft.
6.00 ft.
4.40 ft.

Step No. 8 Maintenance Berms

Desired Maintenance _
Berm Width ~

Length = L(top) + 2(berm width)
Width = W(top) + 2(berm width)

20 ft.

423 ft.
248 ft.

(from existing plans)

(Assume 0.15%)

TOTAL POND AREA REQUIREMENT |

Step No. 9 Right-of-Way Area

Desired Buffer from _

Maintenance Berm
Length = L(top) + 2(berm width)
Width = W(top) + 2(berm width)

5 ft.

433 ft.
258 ft.

2.41 acres |

TOTAL RIGHT-OF-WAY REQUIREMENT |

2.56 acres |
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WG], INC. Project: Aviation Blvd. County: Indian River
2035 Vista Parkway FPID: 4416931 District: 4
WGI West Palm Beach, FL 33411  Calced by:  JBS Prepared: 7/18/2023
(561) 687-2220 Checked by: CBC Printed: 2/4/2024
BASINS 300, 400, & 500 - Alternate 8 - Dry Pond
Stage-Storage Estimate
SHGWT = 6.00 ft.
Storage
Stage Area Average Area Incremental | Cumulative
Treatment Volume
Pond Bottom  7.00 ft. 1.42 ac. 0.00 ac-ft 0.00 ac-ft
1.57 ac.
Freeboard 10.00 ft. 1.72 ac. 4.71 ac-ft 4.71 ac-ft
1.78 ac.
Inside Berm 11.00 ft. 1.83 ac. 1.78 ac-ft 6.49 ac-ft
2.12 ac.
Back of Berm 12.00 ft. 2.41 ac. 2.12 ac-ft 8.60 ac-ft
Right-of-Way Area 2.56 ac.
Water Quantity Elevation
Stage Storage
7.00' 0.00 ac-ft
11.00' 6.49 ac-ft
Therefore, from linear interpolation the minimum water surface elevation to detain the required
1.77 ac-ft of stormwater runoff Treatment Volume is 8.09 ft.
The minimum water surface elevation to detain the required
3.54 ac-ft of stormwater runoff peak volume is 9.18 ft.
Dry Pond 8 A
Storage
Stage Area Average Area Incremental [ Cumulative
Treatment Volume
Pond Bottom  7.00 ft. 1.10 ac. 0.00 ac-ft 0.00 ac-ft
1.27 ac.
Freeboard 10.00 ft. 1.43 ac. 3.80 ac-ft 3.80 ac-ft
1.49 ac.
Inside Berm 11.00 ft. 1.54 ac. 1.49 ac-ft 5.28 ac-ft
1.84 ac.
Back of Berm 12.00 ft. 2.14 ac. 1.84 ac-ft 7.12 ac-ft
Right-of-Way Area 2.40 ac.
Water Quantity Elevation
Stage Storage
7.00' 0.00 ac-ft
11.00' 5.28 ac-ft

Therefore, from linear interpolation the minimum water surface elevation to detain the required
8.34 ft.

1.77 ac-ft

of stormwater runoff Treatment Volume is

The minimum water surface elevation to detain the required

3.54 ac-ft

of stormwater runoff peak volume is

9.68 ft.
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WG], INC. Project: Aviation Blvd. County: Indian River
2035 Vista Parkway FPID: 4416931 District: 4
WGI West Palm Beach, FL 33411  Calced by:  JBS Prepared: 7/18/2023
(561) 687-2220 Checked by: CBC Printed: 2/4/2024
BASINS 300, 400, & 500 - Alternate 8 - Dry Pond
Dry Pond 8 B
Storage
Stage Area Average Area Incremental | Cumulative
Treatment Volume
Pond Bottom 7.00 ft. 1.46 ac. 0.00 ac-ft 0.00 ac-ft
1.63 ac.
Freeboard 10.00 ft. 1.80 ac. 4.89 ac-ft 4.89 ac-ft
1.85 ac.
Inside Berm 11.00 ft. 1.91 ac. 1.85 ac-ft 6.74 ac-ft
2.22 ac.
Back of Berm 12.00 ft. 2.53 ac. 2.22 ac-ft 8.96 ac-ft
Right-of-Way Area 2.77 ac.
Water Quantity Elevation
Stage Storage
7.00' 0.00 ac-ft
11.00’' 6.74 ac-ft

Therefore, from linear interpolation the minimum water surface elevation to detain the required
1.77 ac-ft

of stormwater runoff Treatment Volume is

The minimum water surface elevation to detain the required
3.54 ac-ft

of stormwater runoff peak volume is

8.05 ft.

9.10 ft.
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WG], INC. Project: Aviation Blvd. County: Indian River
2035 Vista Parkway FPID: 4416931 District: 4
WGI West Palm Beach, FL 33411  Calced by:  JBS Prepared: 7/18/2023
(561) 687-2220 Checked by: CBC Printed: 2/4/2024
BASINS 300, 400, & 500 - Alternate 8 - Dry Pond
Dry Pond 8 C
Storage
Stage Area Average Area Incremental | Cumulative
Treatment Volume
Pond Bottom 7.00 ft. 1.31 ac. 0.00 ac-ft 0.00 ac-ft
1.46 ac.
Freeboard 10.00 ft. 1.61 ac. 4.38 ac-ft 4.38 ac-ft
1.66 ac.
Inside Berm 11.00 ft. 1.71 ac. 1.66 ac-ft 6.04 ac-ft
1.99 ac.
Back of Berm 12.00 ft. 2.26 ac. 1.99 ac-ft 8.03 ac-ft
Right-of-Way Area 2.49 ac.
Water Quantity Elevation
Stage Storage
7.00' 0.00 ac-ft
11.00’' 6.04 ac-ft

Therefore, from linear interpolation the minimum water surface elevation to detain the required

1.77 ac-ft of stormwater runoff Treatment Volume is 8.17 ft.
The minimum water surface elevation to detain the required
3.54 ac-ft of stormwater runoff peak volume is 9.34 ft.
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Alternative 1 Input Data

APPENDIX C-6

Simple Basin: Basins 300, 400, 500

Scenario:

Node:

Hydrograph Method:
Infiltration Method:
Time of Concentration:
Max Allowable Q:
Time Shift:

Unit Hydrograph:
Peaking Factor:
Area:

Curve Number:

% Impervious:

% DCIA:

% Direct:

Rainfall Name:

Pond 1A

Pond 1A
NRCS Unit Hydrograph
Curve Number
20.0000 min
0.00 cfs
0.0000 hr
UH256

256.0

8.3100 ac
80.3

0.00

0.00

0.00

Comment:

Simple Basin: Pond 1A

Scenario:

Node:

Hydrograph Method:
Infiltration Method:
Time of Concentration:
Max Allowable Q:
Time Shift:

Unit Hydrograph:
Peaking Factor:
Area:

Curve Number:

% Impervious:

% DCIA:

% Direct:

Rainfall Name:

Pond 1A

Pond 1A
NRCS Unit Hydrograph
Curve Number
20.0000 min
0.00 cfs
0.0000 hr
UH256

256.0

2.2200 ac
39.0

0.00

0.00

0.00

Comment:

Simple Basin: Basins 300, 400, 500

Scenario:

Node:

Hydrograph Method:
Infiltration Method:
Time of Concentration:
Max Allowable Q:

Pond 1B

Pond 1B

NRCS Unit Hydrograph
Curve Number
20.0000 min

0.00 cfs

C:\_WGI Data\ICPR4_files\Aviation Blvd\Aviation Alt 1 - Larger Pond\
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Alternative 1 Input Data 2

Time Shift:  0.0000 hr
Unit Hydrograph: UH256
Peaking Factor: 256.0
Area: 8.3100 ac
Curve Number: 80.3
% Impervious: 0.00
% DCIA: 0.00
% Direct: 0.00
Rainfall Name:

Comment:

Simple Basin: Pond 1D

Scenario: Pond 1B
Node: Pond 1B
Hydrograph Method: NRCS Unit Hydrograph
Infiltration Method: Curve Number
Time of Concentration: 20.0000 min
Max Allowable Q: 0.00 cfs
Time Shift:  0.0000 hr
Unit Hydrograph: UH256
Peaking Factor: 256.0
Area: 2.2400 ac
Curve Number: 39.0
% Impervious: 0.00
% DCIA: 0.00
% Direct: 0.00
Rainfall Name:

Comment:

Simple Basin: Basins 300, 400, 500

Scenario: Pond 1C
Node: Pond 1C
Hydrograph Method: NRCS Unit Hydrograph
Infiltration Method: Curve Number
Time of Concentration: 20.0000 min
Max Allowable Q: 0.00 cfs
Time Shift:  0.0000 hr
Unit Hydrograph: UH256
Peaking Factor: 256.0
Area: 8.3100 ac
Curve Number: 80.3
% Impervious: 0.00
% DCIA: 0.00
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Alternative 1 Input Data

w

% Direct:
Rainfall Name:

0.00

Comment:

=
Simple Basin: Pond 1C

Scenario:

Node:

Hydrograph Method:
Infiltration Method:
Time of Concentration:
Max Allowable Q:
Time Shift:

Unit Hydrograph:
Peaking Factor:
Area:

Curve Number:

% Impervious:

% DCIA:

% Direct:

Rainfall Name:

Pond 1C

Pond 1C
NRCS Unit Hydrograph
Curve Number
20.0000 min
0.00 cfs
0.0000 hr
UH256

256.0

1.9300 ac
39.0

0.00

0.00

0.00

Comment:

Node: IRWCD Canal

Scenario:  Pond 1A
Type: Time/Stage
Base Flow: 0.00 cfs
Initial Stage: 2.00 ft
Warning Stage: 2.00 ft
Boundary Stage:

Year Month Day Hour Stage [ft]

0 0 0 0.0000 2.00
0 0 0 1000.0000 2.00
Comment:

|
Node: Pond 1A

Scenario: Pond 1A
Type: Stage/Area
Base Flow: 0.00 cfs

C:\_WGI Data\ICPR4_files\Aviation Blvd\Aviation Alt 1 - Larger Pond\
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Alternative 1 Input Data

Initial Stage: 7.00 ft
Warning Stage: 10.00 ft

Stage [ft] Area [ac] Area [ft2]
7.00 1.1800 51401
11.00 1.6200 70567
12.00 2.2200 96703
Comment:

Node: IRWCD Canal
Scenario:  Pond 1B
Type: Time/Stage
Base Flow: 0.00 cfs
Initial Stage: 2.00 ft
Warning Stage: 2.00 ft
Boundary Stage:

Year Month Day Hour Stage [ft]

0 0 0 0.0000 2.00
0 0 0 1000.0000 2.00
Comment:

Node: Pond 1B
Scenario: Pond 1B
Type: Stage/Area
Base Flow: 0.00 cfs
Initial Stage: 7.00 ft
Warning Stage: 10.00 ft

Stage [ft] Area [ac] Area [ft2]
7.00 1.0200 44431
11.00 2.2400 97574
12.00 2.6100 113692
Comment:

Node: IRWCD Canal
Scenario: Pond 1C
Type: Time/Stage
Base Flow: 0.00 cfs
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Initial Stage: 2.00 ft
Warning Stage: 2.00 ft
Boundary Stage:
Year Month Day Hour Stage [ft]
0 0 0 0.0000 2.00
0 0 0 1000.0000 2.00
Comment:

Node: Pond 1C

Scenario:  Pond 1C
Type: Stage/Area
Base Flow: 0.00 cfs
Initial Stage: 7.00 ft
Warning Stage: 10.00 ft
Stage [ft] Area [ac] Area [ft2]
7.00 1.0400 45302
11.00 1.4200 61855
12.00 1.9300 84071
Comment:
=
Drop Structure Link: CS 1A Upstream Pipe Downstream Pipe
Scenario: Pond 1A Invert: 2.50 ft Invert: 1.00 ft
From Node: Pond 1A Manning's N:  0.0120 Manning's N:  0.0120
Link Count: 1 Max Depth: 3.00 ft Max Depth: 3.00 ft
Solution: Combine Default: 0.00 ft Default: 0.00 ft
Increments: 0 Op Table: Op Table:
Pipe Count: 1 Ref Node: Ref Node:
Damping: 0.0000 ft Manning's N:  0.0000 Manning's N:  0.0000
FHWA Code: 0 Default: 0.00 ft Default: 0.00 ft
Entr Loss Coef: 0.00 Op Table: Op Table:
Exit Loss Coef: 0.50 Ref Node: Ref Node:
Bend Loss Coef: 0.00 Manning's N:  0.0000 Manning's N:  0.0000
Bend Location: 0.00 dec
Energy Switch: Energy
| Pipe Comment: |
Weir Component
Weir: 1 Bottom Clip
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Weir Count: 1
Weir Flow Direction: Both Default: 0.00 ft
Damping: 0.0000 ft Op Table:
Weir Type: Horizontal Ref Node:
Invert: 10.00 ft Default: 0.00 ft
Control Elevation: 10.00 ft Op Table:
Max Depth: 3.08 ft Ref Node:
Fillet: 0.00 ft Weir Default: 3.200
Weir Table:
Orifice Default: 0.600
Orifice Table:
| Weir Comment: Type D DBI |
Weir Component
Weir: 2 Bottom Clip
Weir Count: 1 Default: 0.00 ft
Weir Flow Direction: Both Op Table:
Damping: 0.0000 ft Ref Node:
Geometry Type: Rectangular Default: 0.00 ft
Invert: 8.50 ft Op Table:
Control Elevation: 8.50 ft Ref Node:
Max Width: 0.50 ft Weir Default: 3.200
Fillet: 0.00 ft Weir Table:
Orifice Default: 0.600
Orifice Table:
| Weir Comment: |
Weir Component
Weir: 3 Bottom Clip
Weir Count: 1 Default: 0.00 ft
Weir Flow Direction: Both Op Table:
Damping: 0.0000 ft Ref Node:
Geometry Type: Circular Default: 0.00 ft
Invert: 6.50 ft Op Table:
Control Elevation: 7.00 ft Ref Node:
Weir Default:  3.200
Weir Table:
Orifice Default: 0.600
Orifice Table:

| Weir Comment:

| Drop Structure Comment:
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Drop Structure Link: CS 1B

Upstream Pipe

Downstream Pipe

Scenario: Pond 1B Invert: 2.50 ft Invert:  1.00 ft
From Node: Pond 1B Manning's N:  0.0120 Manning's N:  0.0120
Link Count: 1 Max Depth: 3.00 ft Max Depth: 3.00 ft

Solution: Combine Default: 0.00 ft Default: 0.00 ft
Increments: 0 Op Table: Op Table:

Pipe Count: 1 Ref Node: Ref Node:

Damping: 0.0000 ft Manning's N:  0.0000 Manning's N:  0.0000

FHWA Code: 0 Default: 0.00 ft Default: 0.00 ft
Entr Loss Coef: 0.00 Op Table: Op Table:
Exit Loss Coef: 0.50 Ref Node: Ref Node:
Bend Loss Coef: 0.00 Manning's N:  0.0000 Manning's N:  0.0000
Bend Location: 0.00 dec
Energy Switch: Energy
| Pipe Comment: |
Weir Component
Weir: 1 Bottom Clip
Weir Count: 1 Default: 0.00 ft
Weir Flow Direction: Both Op Table:
Damping: 0.0000 ft Ref Node:
Geometry Type: Rectangular Default: 0.00 ft
Invert:  10.00 ft Op Table:
Control Elevation: 10.00 ft Ref Node:
Max Width: 4.08 ft Weir Default: 3.200
Fillet: 0.00 ft Weir Table:
Orifice Default: 0.600
Orifice Table:
| Weir Comment: Type D DBI |
Weir Component
Weir: 2 Bottom Clip
Weir Count: 1 Default: 0.00 ft
Weir Flow Direction: Both Op Table:
Damping: 0.0000 ft Ref Node:
Geometry Type: Rectangular Default: 0.00 ft
Invert: 8.50 ft Op Table:
Control Elevation: 8.50 ft Ref Node:
Max Width: 0.50 ft Weir Default: 3.200
Fillet: 0.00 ft Weir Table:
Orifice Default:  0.600
Orifice Table:

Weir Comment:
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Weir Component

Weir: 3 Bottom Clip
Weir Count: 1 Default: 0.00 ft
Weir Flow Direction: Both Op Table:
Damping: 0.0000 ft Ref Node:
Geometry Type: Circular Default: 0.00 ft
Invert: 6.50 ft Op Table:
Control Elevation: 7.00 ft Ref Node:
Weir Default: 3.200
Weir Table:
Orifice Default:  0.600
Orifice Table:
| Weir Comment: |
| Drop Structure Comment: |
=
Drop Structure Link: CS 1C Upstream Pipe Downstream Pipe
Scenario: Pond 1C Invert: 2.50 ft Invert: 1.00 ft
From Node: Pond 1C Manning's N:  0.0120 Manning's N:  0.0120
Link Count: 1 Max Depth: 3.00 ft Max Depth: 3.00 ft
Solution:  Combine Default: 0.00 ft Default: 0.00 ft
Increments: 0 Op Table: Op Table:
Pipe Count: 1 Ref Node: Ref Node:
Damping: 0.0000 ft Manning's N:  0.0000 Manning's N:  0.0000
FHWA Code: 0 Default: 0.00 ft Default: 0.00 ft
Entr Loss Coef: 0.00 Op Table: Op Table:
Exit Loss Coef: 0.50 Ref Node: Ref Node:
Bend Loss Coef: 0.00 Manning's N:  0.0000 Manning's N:  0.0000
Bend Location: 0.00 dec
Energy Switch: Energy
| Pipe Comment: |
Weir Component
Weir: 1 Bottom Clip
Weir Count: 1 Default: 0.00 ft
Weir Flow Direction: Both Op Table:
Damping: 0.0000 ft Ref Node:
Geometry Type: Rectangular Default: 0.00 ft
Invert: 10.10 ft Op Table:
Control Elevation: 10.10 ft Ref Node:
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Max Depth: 3.08 ft
Max Width: 4.08 ft Discharge Coefficients
Fillet: 0.00 ft Weir Default:  3.200
Weir Table:
Orifice Default: 0.600
Orifice Table:
| Weir Comment: Type D DBI |
Weir Component
Weir: 2 Bottom Clip
Weir Count: 1 Default: 0.00 ft
Weir Flow Direction: Both Op Table:
Damping: 0.0000 ft Ref Node:
Geometry Type: Rectangular Default: 0.00 ft
Invert: 8.75 ft Op Table:
Control Elevation: 8.75 ft Ref Node:
Max Width: 0.50 ft Weir Default: 3.200
Fillet: 0.00 ft Weir Table:
Orifice Default: 0.600
Orifice Table:
| Weir Comment: |
Weir Component
Weir: 3 Bottom Clip
Weir Count: 1 Default: 0.00 ft
Weir Flow Direction: Both Op Table:
Damping: 0.0000 ft Ref Node:
Geometry Type: Circular Default: 0.00 ft
Invert: 6.50 ft Op Table:
Control Elevation:  7.00 ft Ref Node:

Weir Default: 3.200
Weir Table:

Orifice Default: 0.600
Orifice Table:

| Weir Comment:

| Drop Structure Comment:

Simulation: 025-Year 1A

Scenario: Pond 1A
Run Date/Time: 2/12/2024 2:33:09 PM
Program Version: ICPR4 4.07.08
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General

Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 90.0000
Hydrology [sec] Surface Hydraulics Groundwater [sec]
[sec]
Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Hour [hr] Time Increment [min]
0 0 0 0.0000 60.0000

Restart File

Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables

Rainfall Folder: Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:

Unit Hydrograph Curve Number Set:
Folder:

Green-Ampt Set:
Vertical Layers Set:
Impervious Set:
Roughness Set:
Crop Coef Set:
Fillable Porosity Set:
Conductivity Set:
Leakage Set:

Tolerances & Options
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Time Marching:
Max lterations:
Over-Relax Weight
Fact:

dZ Tolerance:

Max dZ:
Link Optimizer Tol:

Edge Length Option:

Dflt Damping (2D):
Min Node Srf Area
(2D):

Energy Switch (2D):

SAOR

6

0.5 dec
0.0010 ft

1.0000 ft
0.0001 ft

Automatic

0.0050 ft
100 ft2

Energy

1A Recovery Time:
ET for Manual Basins:

Smp/Man Basin Rain
Opt:

OF Region Rain Opt:
Rainfall Name:
Rainfall Amount:
Storm Duration:

Dfit Damping (1D):
Min Node Srf Area
(1D):

Energy Switch (1D):

24.0000 hr
False

Global
Global
~FLMOD
9.25in

24.0000 hr

0.0050 ft
100 ft2

Energy

Comment:

Simulation: 100-Year 1A

Scenario:
Run Date/Time:
Program Version:

Pond 1A

2/12/2024 2:33:21 PM
ICPR4 4.07.08

General

Run Mode: Normal
Year Day Hour [hr]
Start Time: 0 0.0000
End Time: 0 30.0000
Hydrology [sec] Surface Hydraulics Groundwater [sec]
[sec]
Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Hour [hr] Time Increment [min]

0 0 0 0.0000 15.0000
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Hour [hr] Time Increment [min]
0 0 0 0.0000 60.0000

Restart File

Save Restart: False

Resources & Lookup Tables

Rainfall Folder: Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:

Unit Hydrograph Curve Number Set:
Folder:

Green-Ampt Set:
Vertical Layers Set:
Impervious Set:
Roughness Set:
Crop Coef Set:
Fillable Porosity Set:
Conductivity Set:
Leakage Set:

Tolerances & Options

Time Marching: SAOR 1A Recovery Time: 24.0000 hr
Max lterations: 6 ET for Manual Basins: False
Over-Relax Weight 0.5 dec
Fact:
dZ Tolerance: 0.0010 ft Smp/Man Basin Rain  Global
Opt:
Max dZ: 1.0000 ft OF Region Rain Opt: Global
Link Optimizer Tol:  0.0001 ft Rainfall Name: ~FLMOD
Rainfall Amount: 12.40 in
Edge Length Option: Automatic Storm Duration:  24.0000 hr
Dflt Damping (2D): 0.0050 ft Dflt Damping (1D): 0.0050 ft
Min Node Srf Area 100 ft2 Min Node Srf Area 100 ft2
(2D): (1D):
Energy Switch (2D): Energy Energy Switch (1D): Energy
Comment:

Simulation: 025-Year 1B
Scenario: Pond 1B
Run Date/Time: 2/12/2024 2:33:26 PM

C:\_WGI Data\ICPR4_files\Aviation Blvd\Aviation Alt 1 - Larger Pond\ 2/12/2024 14:55



Alternative 1 Input Data 13

Program Version: ICPR4 4.07.08

General

Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 90.0000
Hydrology [sec] Surface Hydraulics Groundwater [sec]
[sec]
Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000

Output Time Increments
Hydrology

Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Hour [hr] Time Increment [min]
0 0 0 0.0000 60.0000

Restart File

Save Restart: False

Resources & Lookup Tables

Rainfall Folder: Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:

Unit Hydrograph Curve Number Set:
Folder:

Green-Ampt Set:
Vertical Layers Set:
Impervious Set:
Roughness Set:
Crop Coef Set:
Fillable Porosity Set:
Conductivity Set:
Leakage Set:
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Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max lIterations: 6 ET for Manual Basins: False
Over-Relax Weight 0.5 dec
Fact:
dZ Tolerance: 0.0010 ft Smp/Man Basin Rain  Global
Opt:
Max dZ: 1.0000 ft OF Region Rain Opt: Global
Link Optimizer Tol:  0.0001 ft Rainfall Name: ~FLMOD
Rainfall Amount:  9.25in
Edge Length Option: Automatic Storm Duration:  24.0000 hr
Dflt Damping (2D):  0.0050 ft Dflt Damping (1D): 0.0050 ft
Min Node Srf Area 100 ft2 Min Node Srf Area 100 ft2
(2D): (1D):
Energy Switch (2D): Energy Energy Switch (1D): Energy
Comment:

Simulation: 100-Year 1B

Scenario: Pond 1B
Run Date/Time: 2/12/2024 2:33:43 PM
Program Version: ICPR4 4.07.08

General

Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 30.0000
Hydrology [sec] Surface Hydraulics Groundwater [sec]
[sec]
Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000

Output Time Increments
Hydrology

Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Hour [hr] Time Increment [min]
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Hour [hr]

Time Increment [min]

0.0000

15.0000

Hour [hr]

0.0000

Time Increment [min]

60.0000

Restart File

Save Restart:

False

Resources & Lookup Tables

Resources

Rainfall Folder:
Reference ET Folder:
Unit Hydrograph
Folder:

Boundary Stage Set:

Extern Hydrograph Set:

Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:
Impervious Set:
Roughness Set:
Crop Coef Set:
Fillable Porosity Set:
Conductivity Set:
Leakage Set:

Lookup Tables

Time Marching:
Max Iterations:
Over-Relax Weight
Fact:

dZ Tolerance:

Max dZ:
Link Optimizer Tol:

Edge Length Option:

Dflt Damping (2D):
Min Node Srf Area
(2D):

Energy Switch (2D):

SAOR

6

0.5 dec
0.0010 ft

1.0000 ft
0.0001 ft

Automatic

0.0050 ft
100 ft2

Energy

Tolerances & Options

1A Recovery Time:
ET for Manual Basins:

Smp/Man Basin Rain
Opt:

OF Region Rain Opt:
Rainfall Name:
Rainfall Amount:
Storm Duration:

Dflt Damping (1D):
Min Node Srf Area
(1D):

Energy Switch (1D):

24.0000 hr
False

Global
Global
~FLMOD
12.40 in

24.0000 hr

0.0050 ft
100 ft2

Energy

Comment:
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Simulation: 025-Year 1C
Scenario:  Pond 1C
Run Date/Time: 2/12/2024 2:52:53 PM
Program Version: ICPR4 4.07.08

General

Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 90.0000
Hydrology [sec] Surface Hydraulics Groundwater [sec]
[sec]
Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000

Output Time Increments
Hydrology

Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Hour [hr] Time Increment [min]
0 0 0 0.0000 60.0000

Restart File

Save Restart: False

Resources & Lookup Tables

Rainfall Folder: Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:

Unit Hydrograph Curve Number Set:
Folder:

Green-Ampt Set:
Vertical Layers Set:
Impervious Set:
Roughness Set:
Crop Coef Set:
Fillable Porosity Set:
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Conductivity Set:
Leakage Set:

Tolerances & Options

Time Marching:
Max lterations:
Over-Relax Weight
Fact:

dZ Tolerance:

Max dZ:
Link Optimizer Tol:

Edge Length Option:

Dflt Damping (2D):
Min Node Srf Area
(2D):

Energy Switch (2D):

SAOR 1A Recovery Time:

6 ET for Manual Basins:
0.5 dec

0.0010 ft Smp/Man Basin Rain

Opt:

1.0000 ft OF Region Rain Opt:

0.0001 ft Rainfall Name:

Rainfall Amount:

Automatic Storm Duration:

0.0050 ft Dflt Damping (1D):

100 ft2 Min Node Srf Area

(1D):

Energy Energy Switch (1D):

24.0000 hr
False

Global
Global
~FLMOD
9.25in

24.0000 hr

0.0050 ft
100 ft2

Energy

Comment:

Simulation: 100-Year 1C
Scenario:

Run Date/Time:
Program Version:

Run Mode:

Start Time:

Pond 1C
2/12/2024 2:53:03 PM
ICPR4 4.07.08
Normal
Year Month Day Hour [hr]
0 0 0 0.0000
0 0 0 30.0000

End Time:

Min Calculation Time:
Max Calculation Time:

Hydrology [sec] Surface Hydraulics

[sec]

Groundwater [sec]

60.0000 0.1000

30.0000

900.0000

Output Time Increments

Hydrology

Hour [hr]

0.0000

Time Increment [min]
15.0000
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Surface Hydraulics

Hour [hr]

0.0000

Time Increment [min]

15.0000

Hour [hr]

0.0000

Time Increment [min]

60.0000

Restart File

Save Restart:

False

Resources & Lookup Tables

Resources

Rainfall Folder:
Reference ET Folder:
Unit Hydrograph
Folder:

Boundary Stage Set:

Extern Hydrograph Set:

Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:
Impervious Set:
Roughness Set:
Crop Coef Set:
Fillable Porosity Set:
Conductivity Set:
Leakage Set:

Lookup Tables

Time Marching:
Max Iterations:
Over-Relax Weight
Fact:

dZ Tolerance:

Max dZ:
Link Optimizer Tol:

Edge Length Option:

Dflt Damping (2D):
Min Node Srf Area
(2D):

Energy Switch (2D):

SAOR

6

0.5 dec
0.0010 ft

1.0000 ft
0.0001 ft

Automatic

0.0050 ft
100 ft2

Energy

Tolerances & Options

1A Recovery Time:
ET for Manual Basins:

Smp/Man Basin Rain
Opt:

OF Region Rain Opt:
Rainfall Name:
Rainfall Amount:
Storm Duration:

Dflt Damping (1D):
Min Node Srf Area
(1D):

Energy Switch (1D):

24.0000 hr
False

Global
Global
~FLMOD
12.40 in

24.0000 hr

0.0050 ft
100 ft2

Energy

Comment:
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Simple Basin Runoff Summary [Pond 1A]

Basin Name Sim Name Max Flow [cfs] = Time to Max Total Rainfall Total Runoff Area [ac] Equivalent % Imperv % DCIA
Flow [hrs] [in] [in] Curve Number

Basins 300, 025-Year 1A 29.09 12.1500 9.25 6.84 8.3100 80.3 0.00 0.00
400, 500

Pond 1A 025-Year 1A 1.48 12.3333 9.25 1.72 2.2200 39.0 0.00 0.00
Basins 300, 100-Year 1A 41.46 12.1500 12.40 9.87 8.3100 80.3 0.00 0.00
400, 500

Pond 1A 100-Year 1A 3.45 12.2500 12.40 3.45 2.2200 39.0 0.00 0.00

Simple Basin Runoff Summary [Pond 1B]

Basin Name Sim Name Max Flow [cfs]  Time to Max Total Rainfall Total Runoff Area [ac] Equivalent % Imperv % DCIA
Flow [hrs] [in] [in] Curve Number

Basins 300, 025-Year 1B 29.09 12.1500 9.25 6.84 8.3100 80.3 0.00 0.00
400, 500

Pond 1D 025-Year 1B 1.50 12.3333 9.25 1.72 2.2400 39.0 0.00 0.00
Basins 300, 100-Year 1B 41.46 12.1500 12.40 9.87 8.3100 80.3 0.00 0.00
400, 500

Pond 1D 100-Year 1B 3.48 12.2500 12.40 3.45 2.2400 39.0 0.00 0.00

Simple Basin Runoff Summary [Pond 1C]

Basin Name Sim Name Max Flow [cfs] = Time to Max Total Rainfall Total Runoff Area [ac] Equivalent % Imperv % DCIA
Flow [hrs] [in] [in] Curve Number

Basins 300, 025-Year 1C 29.09 12.1500 9.25 6.84 8.3100 80.3 0.00 0.00
400, 500

Pond 1C 025-Year 1C 1.29 12.3333 9.25 1.72 1.9300 39.0 0.00 0.00
Basins 300, 100-Year 1C 41.46 12.1500 12.40 9.87 8.3100 80.3 0.00 0.00
400, 500

Pond 1C 100-Year 1C 3.00 12.2500 12.40 3.45 1.9300 39.0 0.00 0.00
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APPENDIX C-8

Node Max Conditions [Pond 1A]

Node Name Sim Name Warning Stage [ft] Max Stage [ft] Min/Max Delta Max Total Inflow Max Total Outflow Max Surface Area
Stage [ft] [cfs] [cfs] [ft2]

IRWCD Canal 025-Year 1A 2.00 2.00 0.0000 1.60 0.00 0

Pond 1A 025-Year 1A 10.00 9.76 0.0010 30.42 1.60 64606

IRWCD Canal 100-Year 1A 2.00 2.00 0.0000 10.03 0.00 0

Pond 1A 100-Year 1A 10.00 10.32 0.0010 44 .81 10.04 67285

Node Max Conditions [Pond 1B]

Node Name Sim Name Warning Stage [ft] Max Stage [ft] Min/Max Delta Max Total Inflow Max Total Outflow Max Surface Area
Stage [ft] [cfs] [cfs] [ft2]

IRWCD Canal 025-Year 1B 2.00 2.00 0.0000 1.50 0.00 0

Pond 1B 025-Year 1B 10.00 9.62 0.0010 30.43 1.50 79228

IRWCD Canal 100-Year 1B 2.00 2.00 0.0000 6.27 0.00 0

Pond 1B 100-Year 1B 10.00 10.21 0.0010 44.84 6.27 87071

=

Node Max Conditions [Pond 1C]

Node Name Sim Name Warning Stage [ft] Max Stage [ft] Min/Max Delta Max Total Inflow Max Total Outflow Max Surface Area
Stage [ft] [cfs] [cfs] [ft2]

IRWCD Canal 025-Year 1C 2.00 2.00 0.0000 1.65 0.00 0

Pond 1C 025-Year 1C 10.00 10.05 0.0010 30.25 1.65 57926

IRWCD Canal 100-Year 1C 2.00 2.00 0.0000 13.02 0.00 0

Pond 1C 100-Year 1C 10.00 10.49 0.0010 44.37 13.03 59741
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APPENDIX C-9

Scenario Sim Relative Time [hrs] Stage [ft] Total Outflow Volume [ac_ft]
Pond 1A 025-Year 1A 0.0000 7.00 0.00
Pond 1A 025-Year 1A 0.2511 7.00 0.00
Pond 1A 025-Year 1A 0.5050 7.00 0.00
Pond 1A 025-Year 1A 0.7527 7.00 0.00
Pond 1A 025-Year 1A 1.0027 7.00 0.00
Pond 1A 025-Year 1A 1.2527 7.00 0.00
Pond 1A 025-Year 1A 1.5027 7.00 0.00
Pond 1A 025-Year 1A 1.7527 7.00 0.00
Pond 1A 025-Year 1A 2.0027 7.00 0.00
Pond 1A 025-Year 1A 2.2527 7.00 0.00
Pond 1A 025-Year 1A 2.5027 7.00 0.00
Pond 1A 025-Year 1A 2.7527 7.00 0.00
Pond 1A 025-Year 1A 3.0027 7.00 0.00
Pond 1A 025-Year 1A 3.2527 7.00 0.00
Pond 1A 025-Year 1A 3.5027 7.00 0.00
Pond 1A 025-Year 1A 3.7527 7.00 0.00
Pond 1A 025-Year 1A 4.0027 7.00 0.00
Pond 1A 025-Year 1A 4.2527 7.00 0.00
Pond 1A 025-Year 1A 4.5027 7.00 0.00
Pond 1A 025-Year 1A 4.7527 7.00 0.00
Pond 1A 025-Year 1A 5.0027 7.00 0.00
Pond 1A 025-Year 1A 5.2527 7.00 0.00
Pond 1A 025-Year 1A 5.5027 7.01 0.00
Pond 1A 025-Year 1A 5.7527 7.01 0.00
Pond 1A 025-Year 1A 6.0027 7.01 0.00
Pond 1A 025-Year 1A 6.2527 7.02 0.00
Pond 1A 025-Year 1A 6.5027 7.02 0.00
Pond 1A 025-Year 1A 6.7527 7.03 0.00
Pond 1A 025-Year 1A 7.0027 7.03 0.00
Pond 1A 025-Year 1A 7.2527 7.04 0.01
Pond 1A 025-Year 1A 7.5027 7.05 0.01
Pond 1A 025-Year 1A 7.7527 7.06 0.01
Pond 1A 025-Year 1A 8.0027 7.07 0.01
Pond 1A 025-Year 1A 8.2527 7.08 0.01
Pond 1A 025-Year 1A 8.5027 7.09 0.01
Pond 1A 025-Year 1A 8.7527 7.11 0.01
Pond 1A 025-Year 1A 9.0027 7.12 0.01
Pond 1A 025-Year 1A 9.2527 7.14 0.02
Pond 1A 025-Year 1A 9.5027 7.16 0.02
Pond 1A 025-Year 1A 9.7527 7.18 0.02
Pond 1A 025-Year 1A 10.0027 7.21 0.02
Pond 1A 025-Year 1A 10.2527 7.23 0.02
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1D Nodes - Volume

Scenario Sim Relative Time [hrs] Stage [ft] Total Outflow Volume [ac_ft]
Pond 1A 025-Year 1A 21.0028 9.73 1.11
Pond 1A 025-Year 1A 21.2528 9.72 1.15
Pond 1A 025-Year 1A 21.5028 9.72 1.18
Pond 1A 025-Year 1A 21.7528 9.71 1.21
Pond 1A 025-Year 1A 22.0028 9.70 1.24
Pond 1A 025-Year 1A 22.2528 9.70 1.28
Pond 1A 025-Year 1A 22.5028 9.69 1.31
Pond 1A 025-Year 1A 22.7528 9.69 1.34
Pond 1A 025-Year 1A 23.0028 9.68 1.37
Pond 1A 025-Year 1A 23.2528 9.68 1.40
Pond 1A 025-Year 1A 23.5028 9.67 1.44
Pond 1A 025-Year 1A 23.7528 9.66 1.47
Pond 1A 025-Year 1A 24.0028 9.65 1.50
Pond 1A 025-Year 1A 24.2528 9.64 1.53
Pond 1A 025-Year 1A 24.5028 9.63 1.56
Pond 1A 025-Year 1A 24.7528 9.61 1.59
Pond 1A 025-Year 1A 25.0028 9.59 1.62
Pond 1A 025-Year 1A 25.2528 9.57 1.65
Pond 1A 025-Year 1A 25.5028 9.55 1.68
Pond 1A 025-Year 1A 25.7528 9.53 1.71
Pond 1A 025-Year 1A 26.0028 9.51 1.74
Pond 1A 025-Year 1A 26.2528 9.49 1.77
Pond 1A 025-Year 1A 26.5028 9.47 1.80
Pond 1A 025-Year 1A 26.7528 9.45 1.83
Pond 1A 025-Year 1A 27.0028 9.43 1.86
Pond 1A 025-Year 1A 27.2528 9.41 1.89
Pond 1A 025-Year 1A 27.5028 9.39 1.91
Pond 1A 025-Year 1A 27.7528 9.38 1.94
Pond 1A 025-Year 1A 28.0028 9.36 1.97
Pond 1A 025-Year 1A 28.2528 9.34 2.00
Pond 1A 025-Year 1A 28.5028 9.32 2.02
Pond 1A 025-Year 1A 28.7528 9.30 2.05
Pond 1A 025-Year 1A 29.0028 9.28 2.07
Pond 1A 025-Year 1A 29.2528 9.27 2.10
Pond 1A 025-Year 1A 29.5028 9.25 212
Pond 1A 025-Year 1A 29.7528 9.23 2.15
Pond 1A 025-Year 1A 30.0028 9.21 2.17
Pond 1A 025-Year 1A 30.2528 9.20 2.20
Pond 1A 025-Year 1A 30.5028 9.18 2.22
Pond 1A 025-Year 1A 30.7528 9.16 2.24
Pond 1A 025-Year 1A 31.0028 9.15 2.27
Pond 1A 025-Year 1A 31.2528 9.13 2.29
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1D Nodes - Volume

10

Scenario Sim Relative Time [hrs] Stage [ft] Total Outflow Volume [ac_ft]
Pond 1B 025-Year 1B 4.2527 7.00 0.00
Pond 1B 025-Year 1B 4.5027 7.00 0.00
Pond 1B 025-Year 1B 4.7527 7.00 0.00
Pond 1B 025-Year 1B 5.0027 7.00 0.00
Pond 1B 025-Year 1B 5.2527 7.00 0.00
Pond 1B 025-Year 1B 5.5027 7.01 0.00
Pond 1B 025-Year 1B 5.7527 7.01 0.00
Pond 1B 025-Year 1B 6.0027 7.01 0.00
Pond 1B 025-Year 1B 6.2527 7.02 0.00
Pond 1B 025-Year 1B 6.5027 7.02 0.00
Pond 1B 025-Year 1B 6.7527 7.03 0.00
Pond 1B 025-Year 1B 7.0027 7.04 0.00
Pond 1B 025-Year 1B 7.2527 7.05 0.01
Pond 1B 025-Year 1B 7.5027 7.06 0.01
Pond 1B 025-Year 1B 7.7527 7.07 0.01
Pond 1B 025-Year 1B 8.0027 7.08 0.01
Pond 1B 025-Year 1B 8.2527 7.09 0.01
Pond 1B 025-Year 1B 8.5027 7.11 0.01
Pond 1B 025-Year 1B 8.7527 7.12 0.01
Pond 1B 025-Year 1B 9.0027 7.14 0.02
Pond 1B 025-Year 1B 9.2527 7.16 0.02
Pond 1B 025-Year 1B 9.5027 7.18 0.02
Pond 1B 025-Year 1B 9.7527 7.20 0.02
Pond 1B 025-Year 1B 10.0027 7.23 0.02
Pond 1B 025-Year 1B 10.2519 7.26 0.03
Pond 1B 025-Year 1B 10.5001 7.29 0.03
Pond 1B 025-Year 1B 10.7508 7.33 0.03
Pond 1B 025-Year 1B 11.0011 7.38 0.03
Pond 1B 025-Year 1B 11.2524 7.43 0.04
Pond 1B 025-Year 1B 11.5011 7.49 0.04
Pond 1B 025-Year 1B 11.7511 7.60 0.04
Pond 1B 025-Year 1B 12.0005 7.88 0.05
Pond 1B 025-Year 1B 12.2505 8.32 0.05
Pond 1B 025-Year 1B 12.5006 8.69 0.06
Pond 1B 025-Year 1B 12.7502 8.94 0.07
Pond 1B 025-Year 1B 13.0000 9.11 0.09
Pond 1B 025-Year 1B 13.2515 9.24 0.12
Pond 1B 025-Year 1B 13.5014 9.32 0.14
Pond 1B 025-Year 1B 13.7504 9.39 0.17
Pond 1B 025-Year 1B 14.0011 9.43 0.20
Pond 1B 025-Year 1B 14.2552 9.46 0.23
Pond 1B 025-Year 1B 14.5052 9.48 0.25
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1D Nodes - Volume
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Scenario Sim Relative Time [hrs] Stage [ft] Total Outflow Volume [ac_ft]
Pond 1B 025-Year 1B 25.2552 9.49 1.57
Pond 1B 025-Year 1B 25.5052 9.48 1.59
Pond 1B 025-Year 1B 25.7552 9.46 1.62
Pond 1B 025-Year 1B 26.0052 9.45 1.65
Pond 1B 025-Year 1B 26.2552 9.43 1.68
Pond 1B 025-Year 1B 26.5052 9.41 1.71
Pond 1B 025-Year 1B 26.7552 9.40 1.74
Pond 1B 025-Year 1B 27.0052 9.38 1.76
Pond 1B 025-Year 1B 27.2552 9.37 1.79
Pond 1B 025-Year 1B 27.5052 9.35 1.82
Pond 1B 025-Year 1B 27.7552 9.34 1.84
Pond 1B 025-Year 1B 28.0052 9.32 1.87
Pond 1B 025-Year 1B 28.2552 9.30 1.90
Pond 1B 025-Year 1B 28.5052 9.29 1.92
Pond 1B 025-Year 1B 28.7552 9.28 1.95
Pond 1B 025-Year 1B 29.0052 9.26 1.97
Pond 1B 025-Year 1B 29.2552 9.25 2.00
Pond 1B 025-Year 1B 29.5052 9.23 2.02
Pond 1B 025-Year 1B 29.7552 9.22 2.05
Pond 1B 025-Year 1B 30.0052 9.20 2.07
Pond 1B 025-Year 1B 30.2552 9.19 2.09
Pond 1B 025-Year 1B 30.5052 9.17 2.12
Pond 1B 025-Year 1B 30.7552 9.16 2.14
Pond 1B 025-Year 1B 31.0052 9.15 2.16
Pond 1B 025-Year 1B 31.2552 9.13 2.19
Pond 1B 025-Year 1B 31.5052 9.12 221
Pond 1B 025-Year 1B 31.7552 9.11 2.23
Pond 1B 025-Year 1B 32.0052 9.09 2.25
Pond 1B 025-Year 1B 32.2552 9.08 2.27
Pond 1B 025-Year 1B 32.5052 9.07 2.30
Pond 1B 025-Year 1B 32.7552 9.06 2.32
Pond 1B 025-Year 1B 33.0052 9.04 2.34
Pond 1B 025-Year 1B 33.2552 9.03 2.36
Pond 1B 025-Year 1B 33.5052 9.02 2.38
Pond 1B 025-Year 1B 33.7552 9.01 2.39
Pond 1B 025-Year 1B 34.0052 9.00 2.41
Pond 1B 025-Year 1B 34.2552 8.99 2.43
Pond 1B 025-Year 1B 34.5052 8.97 2.45
Pond 1B 025-Year 1B 34.7552 8.96 2.47
Pond 1B 025-Year 1B 35.0052 8.95 2.48
Pond 1B 025-Year 1B 35.2552 8.94 2.50
Pond 1B 025-Year 1B 35.5052 8.93 2.52
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1D Nodes - Volume
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Scenario Sim Relative Time [hrs] Stage [ft] Total Outflow Volume [ac_ft]
Pond 1B 025-Year 1B 88.2552 7.96 3.94
Pond 1B 025-Year 1B 88.5052 7.96 3.94
Pond 1B 025-Year 1B 88.7552 7.95 3.95
Pond 1B 025-Year 1B 89.0052 7.95 3.95
Pond 1B 025-Year 1B 89.2552 7.95 3.96
Pond 1B 025-Year 1B 89.5052 7.94 3.96
Pond 1B 025-Year 1B 89.7552 7.94 3.97
Pond 1B 025-Year 1B 90.0052 7.94 3.97
Pond 1C 025-Year 1C 0.0000 7.00 0.00
Pond 1C 025-Year 1C 0.2511 7.00 0.00
Pond 1C 025-Year 1C 0.5050 7.00 0.00
Pond 1C 025-Year 1C 0.7527 7.00 0.00
Pond 1C 025-Year 1C 1.0027 7.00 0.00
Pond 1C 025-Year 1C 1.2527 7.00 0.00
Pond 1C 025-Year 1C 1.5027 7.00 0.00
Pond 1C 025-Year 1C 1.7527 7.00 0.00
Pond 1C 025-Year 1C 2.0027 7.00 0.00
Pond 1C 025-Year 1C 2.2527 7.00 0.00
Pond 1C 025-Year 1C 2.5027 7.00 0.00
Pond 1C 025-Year 1C 2.7527 7.00 0.00
Pond 1C 025-Year 1C 3.0027 7.00 0.00
Pond 1C 025-Year 1C 3.2527 7.00 0.00
Pond 1C 025-Year 1C 3.5027 7.00 0.00
Pond 1C 025-Year 1C 3.7527 7.00 0.00
Pond 1C 025-Year 1C 4.0027 7.00 0.00
Pond 1C 025-Year 1C 4.2527 7.00 0.00
Pond 1C 025-Year 1C 4.5027 7.00 0.00
Pond 1C 025-Year 1C 4.7527 7.00 0.00
Pond 1C 025-Year 1C 5.0027 7.00 0.00
Pond 1C 025-Year 1C 5.2527 7.00 0.00
Pond 1C 025-Year 1C 5.5027 7.01 0.00
Pond 1C 025-Year 1C 5.7527 7.01 0.00
Pond 1C 025-Year 1C 6.0027 7.01 0.00
Pond 1C 025-Year 1C 6.2527 7.02 0.00
Pond 1C 025-Year 1C 6.5027 7.02 0.00
Pond 1C 025-Year 1C 6.7527 7.03 0.00
Pond 1C 025-Year 1C 7.0027 7.04 0.00
Pond 1C 025-Year 1C 7.2527 7.05 0.01
Pond 1C 025-Year 1C 7.5027 7.06 0.01
Pond 1C 025-Year 1C 7.7527 7.07 0.01
Pond 1C 025-Year 1C 8.0027 7.08 0.01
Pond 1C 025-Year 1C 8.2527 7.09 0.01
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1D Nodes - Volume
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Scenario Sim Relative Time [hrs] Stage [ft] Total Outflow Volume [ac_ft]
Pond 1C 025-Year 1C 29.5080 9.46 2.17
Pond 1C 025-Year 1C 29.7580 9.44 2.19
Pond 1C 025-Year 1C 30.0080 9.42 2.22
Pond 1C 025-Year 1C 30.2580 9.40 2.24
Pond 1C 025-Year 1C 30.5080 9.38 2.26
Pond 1C 025-Year 1C 30.7580 9.37 2.29
Pond 1C 025-Year 1C 31.0080 9.35 2.31
Pond 1C 025-Year 1C 31.2580 9.33 2.33
Pond 1C 025-Year 1C 31.5080 9.31 2.35
Pond 1C 025-Year 1C 31.7580 9.30 2.37
Pond 1C 025-Year 1C 32.0080 9.28 2.39
Pond 1C 025-Year 1C 32.2580 9.27 2.41
Pond 1C 025-Year 1C 32.5080 9.25 2.43
Pond 1C 025-Year 1C 32.7580 9.24 2.45
Pond 1C 025-Year 1C 33.0080 9.22 2.47
Pond 1C 025-Year 1C 33.2580 9.21 2.49
Pond 1C 025-Year 1C 33.5080 9.19 2.50
Pond 1C 025-Year 1C 33.7580 9.18 2.52
Pond 1C 025-Year 1C 34.0080 9.17 2.54
Pond 1C 025-Year 1C 34.2580 9.15 2.55
Pond 1C 025-Year 1C 34.5080 9.14 2.57
Pond 1C 025-Year 1C 34.7580 9.13 2.58
Pond 1C 025-Year 1C 35.0080 9.12 2.60
Pond 1C 025-Year 1C 35.2580 9.11 2.61
Pond 1C 025-Year 1C 35.5080 9.09 2.63
Pond 1C 025-Year 1C 35.7580 9.08 2.64
Pond 1C 025-Year 1C 36.0080 9.07 2.65
Pond 1C 025-Year 1C 36.2580 9.06 2.67
Pond 1C 025-Year 1C 36.5080 9.05 2.68
Pond 1C 025-Year 1C 36.7580 9.04 2.69
Pond 1C 025-Year 1C 37.0080 9.03 2.70
Pond 1C 025-Year 1C 37.2580 9.02 2.71
Pond 1C 025-Year 1C 37.5080 9.01 2.73
Pond 1C 025-Year 1C 37.7580 9.00 2.74
Pond 1C 025-Year 1C 38.0080 9.00 2.75
Pond 1C 025-Year 1C 38.2580 8.99 2.76
Pond 1C 025-Year 1C 38.5080 8.98 2.77
Pond 1C 025-Year 1C 38.7580 8.97 2.78
Pond 1C 025-Year 1C 39.0080 8.96 2.79
Pond 1C 025-Year 1C 39.2580 8.95 2.80
Pond 1C 025-Year 1C 39.5080 8.95 2.81
Pond 1C 025-Year 1C 39.7580 8.94 2.82
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Version 9/17/2023

SR 5/US-1 at Aviation Boulevard PDE Study
FM 441693-1-22-02

Pond Siting Evaluation Matrix

APPENDIX E

Weight - Weighted | Weighted - Weighted
LG Factor* Factor SRl Score Sl Score Sl Score
105 PD&E Bl_JlId Alternatlv_e 1 1105 1105 1105
Conventional Intersecion
Pond Alternative Number 1-A 1-B 1-C
Brief Description of Pond Alternative Utilizes 1 full block Closes 32nd Street North of 33rd Street
P between 30th and 31st St
Number of parcels effected 3 9 6
Abondonded Nouses and a
vacant with 2 active commercial business
Existing property use vacant parcel residential units (roadway widening
impacted by pond acquires the commercial
striicture)
Pond Size (Acres) 1.61 1.81 1.81
. * Weight factors are 1 for least critical and 5 for most critical - - -
** Score factors are 1 for most negative effect and 5 for most positive effect
1 4 Right of Way (number of properties required) 4 16 1 4 2 8
2 4 Right of Way (number of relocations) 5 20 1 4 2 8
3 2 Economic Development 3 6 1 2 4 8
4 2 Right-of-Way Costs 5 10 1 2 3 6
5 3 Drainage Considerations 5 15 4 12 3 9
6 2 FEMA Flood Zone 3 6 3 6 3 6
7 3 Contamination/Hazardous Materials 4 12 3 9 1 3
8 3 Utilities 4 12 4 12 4 12
9 4 Threatened/Endangered Species 4 16 4 16 3 12
10 4 Wetlands/Protected Uplands 5 20 5 20 5 20
11 5 Cultural Resources Involvement 1 5 5 25 3 15
12 5 Section 4(f) 5 25 5 25 5 25
13 4 Public Wellfield 5 20 5 20 4 16
14 3 Construction 5 15 3 9 5 15
15 3 Maintenance 5 15 3 9 5 15
16 3 Aesthetics 4 12 4 12 4 12
17 4 Public Opinion/Adjacent Residency Concerns 3 12 3 12 3 12
18 1 Other 3 3 3 3 3 3
Score 240 202 205
Ranking 1 3 2

Note: Rankings are from 1-5, with 5 being the highest or most desired score.
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Page 1 of 1
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SR 5/US-1 at Aviation Boulevard PDE Study

Pond Siting Evaluation Matrix

FM 441693-1-22-02

tem Weight Eacior S Weighted S Weighted S Weighted
Factor* Score Score Score
1105 PD&E Build Alterpatlve 2 105 1105 1105
One Way Pairs
Pond Alternative Number 2-A 2-B 2-C
Brief Description of Pond Alternative Two pond cells around 30th Closes 32nd Street North of 33rd Street
St and 15th Ave.
10 14 10
Number of parcels effected (6 parcels are part of (6 parcels are part of (5 parcels are part of
roadway r/w) roadway r/w) roadway r/w)
vacant land with 3 vacant land with 2 "acaf‘t and forested land
- . ) L . ) . with 3 abandoned
Existing property use residential units impacted residential units . . P
by pond impacted by pond residential units impacted
y p P Y p by pond
Pond Size (Acres) 1.86 249 2.54
. * Weight factors are 1 for least critical and 5 for most critical - - -

** Score factors are 1 for most negative effect and 5 for most positive effect
1 4 Right of Way (number of properties required) 2 8 1 4 2 8
2 4 Right of Way (number of relocations) 1 4 2 8 3 12
3 2 Economic Development 4 8 3 6 4 8
4 2 Right-of-Way Costs 2 4 3 6 5 10
5 3 Drainage Considerations 5 15 4 12 3 9
6 2 FEMA Flood Zone 3 6 3 6 3 6
7 3 Contamination/Hazardous Materials 4 12 3 9 2 6
8 3 Utilities 3 9 3 9 4 12
9 4 Threatened/Endangered Species 4 16 4 16 3 12
10 4 Wetlands/Protected Uplands 5 20 5 20 5 20
1" 5 Cultural Resources Involvement 1 5 5 25 3 15
12 5 Section 4(f) 5 25 5 25 5 25
13 4 Public Wellfield 5 20 5 20 4 16
14 3 Construction 3 9 5 15 4 12
15 3 Maintenance 3 9 5 15 4 12
16 3 Aesthetics 4 12 4 12 3 9
17 4 Public Opinion/Adjacent Residency Concerns 2 8 3 12 3 12
18 1 Other 3 3 3 3 3 3

Score 193 223 207

Ranking 3 1 2

Note: Rankings are from 1-5, with 5 being the highest or most desired score.
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SR 5/US-1 at Aviation Boulevard PDE Study
FM 441693-1-22-02

Pond Siting Evaluation Matrix

Item e Factor Score** | Weighted Score | Score** (Weighted Score Score** el e
Factor* Score
105 PD&E Build Alternative 7 105 1105 1105
Displaced Left Turn
Pond Alternative Number 7-A 7-B 7-C
. - Utilizes 1 full block between
Brief Description of Pond Alternative 30th and 31st St. Closes 32nd Street North of 33rd Street
Number of parcels effected 3 9 6
vacant with 2 active Abondonded houses and a commercial
Existing property use vacant parcel residential units impacted | business (roadway widening acquires
by pond the building structure)
Pond Size (Acres) 1.59 1.81 1.58
N * Weight factors are 1 for least critical and 5 for most critical - - -

** Score factors are 1 for most negative effect and 5 for most positive effect
1 4 Right of Way (number of properties required) 4 16 1 4 2 8
2 4 Right of Way (number of relocations) 5 20 1 4 2 8
3 2 Economic Development 3 6 1 2 4 8
4 2 Right-of-Way Costs 5 10 1 2 3 6
5 3 Drainage Considerations 5 15 4 12 3 9
6 2 FEMA Flood Zone 3 6 3 6 3 6
7 3 Contamination/Hazardous Materials 4 12 3 9 1 3
8 3 Utilities 4 12 4 12 12
9 4 Threatened/Endangered Species 4 16 4 16 3 12
10 4 Wetlands/Protected Uplands 5 20 5 20 5 20
1" 5 Cultural Resources Involvement 1 5 5 25 3 15
12 5 Section 4(f) 5 25 5 25 5 25
13 4 Public Wellfield 5 20 5 20 4 16
14 3 Construction 5 15 3 9 5 15
15 3 Maintenance 5 15 3 9 5 15
16 3 Aesthetics 4 12 4 12 4 12
17 4 Public Opinion/Adjacent Residency Concerns 3 12 3 12 3 12
18 1 Other 3 3 3 3 3 3

Score 240 202 205

Ranking 1 3 2

Note: Rankings are from 1-5, with 5 being the highest or most desired score.
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SR 5/US-1 at Aviation Boulevard PDE Study
FM 441693-1-22-02

Pond Siting Evaluation Matrix

Item e Factor Score [Weighted Score| Score Weighted Score Score Wi el
Factor* Score
105 F_’D&E Build Alternatlve 8 105 1105 1105
Median U-turn with Roundabout
Pond Alternative Number 8-A 8-B 8-C
. - Utilizes 1.5 full blocks Utilizes 1.5 full blocks between
Brief Description of Pond Alternative between 30th and 32nd St. 31st and 33rd St. North of 33rd Street
11 6
Number of parcels effected 5 (3 parcels are part of roadway (2 parcels are part of
r/w) roadway r/w)
vacant parcels with 2 vacant parcels with 1 .
Existi businesses (includes multi- | businesses and 2 residential Vacant land with
xisting property use . . abondonded houses
unit apts.) units
Pond Size (Acres) 2.40 2.77 2.49
. * Weight factors are 1 for least critical and 5 for most critical . o o
** Score factors are 1 for most negative effect and 5 for most positive effect
1 4 Right of Way (number of properties required) 4 16 1 4 2 8
2 4 Right of Way (number of relocations) 1 4 2 8 4 16
3 2 Economic Development 3 6 4 2 4
4 2 Right-of-Way Costs 3 6 1 2 5 10
5 3 Drainage Considerations 5 15 4 12 3 9
6 2 FEMA Flood Zone 3 6 3 6 3 6
7 3 Contamination/Hazardous Materials 4 12 3 9 2 6
8 3 Utilities 3 9 3 9 4 12
9 4 Threatened/Endangered Species 4 16 4 16 3 12
10 4 Wetlands/Protected Uplands 5 20 5 20 5 20
1" 5 Cultural Resources Involvement 1 5 5 25 3 15
12 5 Section 4(f) 5 25 5 25 5 25
13 4 Public Wellfield 5 20 5 20 4 16
14 3 Construction 4 12 5 15 5 15
15 3 Maintenance 4 12 5 15 5 15
16 3 Aesthetics 3 9 4 12 4 12
17 4 Public Opinion/Adjacent Residency Concerns 12 3 12 4 16
18 1 Other 3 3 3 3 3 3
Score 208 217 220
Ranking 3 2 1

Note: Rankings are from 1-5, with 5 being the highest or most desired score.
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Appendix F

Correspondence and Excerpts from SURWMD Permits

— City & County Coordination Meeting Minutes 6/16/2023

— Pond Siting Kickoff Meeting Minutes 6/28/2023

— Pond-Siting Meeting #2 Minutes 7/26/2023

— IRFWCD - Phone Notes-2023-07-27

— IRFWCD - Meeting Notes-2023-08-04

— FDOT Drainage and Proposed Ponds Meeting Minutes 8/14/2023
— Pond-Siting Meeting #3 Minutes 8/30/2023

— Draft Cultural Resource Review for Pond Siting Memo 2023-08-22
— Indian River Memorial Hospital (1987) - Permit 40-061-0027

— Alcohope of the Treasure Coast (2003) - Permit 42-061-86755-3
— Aviation Boulevard Roadway Widening (2010) - Permit 40-061-123418-1
— All Aboard Florida - Fiber Optic Cable (2015) - Permit 144190-1

— FAA Advisory Circular 150-5200-33C

— IRFWCD System Evaluation Report Excerpts and Memo
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MEETING NOTES
DATE: June 16, 2023 at 9:30 AM via TEAMS call

TO: Rich Szpyrka, William Howard, Jason Jefferies, John Thompson, Jim Mann,
Laurie McDermott, Mary Soderstrum

FROM: Vandana Nagole
COPIES: Bill Evans, Jim Hughes, Brian Freeman, Matthew Mitts

SUBJECT: Local Coordination Meeting
SR 5/US 1 at Aviation Boulevard PD&E Study
Indian River County
FM: 441693-1-22-02
ETDM: 14475

Agenda Topics:

The purpose of the meeting is to present the FDOT SR 5 PD&E build alternatives, screening
evaluation matrix, and gain input from the local public works and planning departments. The
meeting was attended by Indian River County, City of Vero Beach, Vero Beach Regional Airport
and Indian River County MPO public works and/or planning managers.

Meeting Notes:
1. Anupdate was provided by Jason Jefferies, City Planning, regarding the May 16" City
Council Meeting and resolution.

a. Resolution was tabled and will be reconsidered when the RPZ analysis is complete.

b. The alternative that was mentioned during the Council meeting isn't feasible as it
goes through the archaeological site.

2. Rich Szpyrka, IRC County Public Works, provided an update on the status of the Aviation
Blvd extension project.

a. The Aviation Blvd extension Project is moving ahead and property is being
appraised and purchased. ROW is being coordinated with FDOT District 4 ROW
office to ensure county acquired property is according to FDOT regulations.

b. The county will adjust their project as needed to match the outcome of the PD&E
study. Construction start dates will be better known when ROW is finalized and
design is complete. Design is currently at 30-45%.
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3. Mary Soderstrum (FDOT aviation consultant) provided an update on the findings of the
Runway Protection Zone analysis that FDOT District 4 conducted.

a.
b.

.

f.

FDOT conducted the study at the request of the FAA and the Vero Beach Airport.
RPZ analysis considered the 8 PD&E alternatives and another 6 RPZ alternatives.
The RPZ alternatives were developed to evaluate options to move either the RPZ or
Aviation Blvd from occupying the same space and clear the RPZ area.

The RPZ analysis recommends Alternative 1 (at grade) due to the least impact to the
existing RPZ, cost and need to service the airport.

Jason Jefferies noted the city and airport master plans require Aviation Blvd to be in
place to provide mobility for the planned growth and relocating Aviation Blvd traffic
to the south via 26" Street is not feasible due to probable impacts and existing traffic
congestion on the other roadways.

The Vero Beach Airport reviewed and commented on the RPZ report.

The RPZ report will be updated and sent to FAA with copies sent to the Airport, city
and county public works. The RPZ report will be sent to FAA the week of 6/19/23.
FAA will offer a formal response after their review which is anticipated to conclude
the RPZ analysis process.

4. The discussion of the eight (8) PD&E alternatives and the screening evaluation matrix was
led by Bill Evans. Two new alternatives were presented as a recommendation from the
Intersection Control Evaluation (ICE) analysis. The two new concepts are Alternative 7
(displaced left turn) and Alternative 8 (median u-turn and roundabout).

5. The screening evaluation matrix was presented and the following comments obtained.

a.

b.

The local government and public support criteria and ratings were discussed.

1. Rich Szpyrka, IRC disagreed with the lack of independent utility as a
negative factor for Alternative 6 (Aviation Blvd overpass) since the roadway
is in the design phase. Bill Evans noted the main factors for the elimination
of Alternative 6 were conflicts within the airport RPZ due to the elevated
roadway, impacts to access and splitting of the properties east of SR 5, city
and public opposition to an overpass, and the overpass did not have an
existing connecting road, hence no independent utility.

Bill Evans stated that all participants review the local support item and provide
positions on the alternatives if they are different than shown on the matrix.

i. Following the meeting, Jason Jeffries, City of Vero Beach, provided a
response from the City Manager regarding the city’s support:

e Alternative 1, at grade, City Supports

e Alternative 2, twin intersections, City Opposed, due to impacts to
adjacent properties and property owner opposition

e Alternative 7, deflective left turn, City Neutral, need property owner
input prior to offering City position
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e Alternative 8, median u-turn roundabout, City Neutral, need property
owner input prior to offering City position
e City Opposed to any overpass alternative.

c. FEC RR criteria: IRC noted the FEC RR is asking for lane-per-lane closure to match
any intersection expansions and asked what city street was being proposed for
closure for the Aviation Blvd expansion, since Aviation Blvd is a city street at the
railroad crossing. Bill Evans noted the FEC had identified 14" Avenue as a potential
crossing closure candidate. The city noted it may have reviewed that crossing in the
past and it may have needs to access downtown. It was agreed that the FDOT will
reach out to FEC again to obtain clarification.

d. Right of way criteria: The portion of Aviation Blvd within the airport property is
under the regulations of the federal Surplus Property Act of 1944 and Section 163 of
the FAA Reauthorization Act of 2018 that provides FAA approval authority on
improvements. The FDOT ROW office will be reviewing the ROW requirements
for the alternatives and follow-up coordination with the airport is anticipated.

e. An additional right of way amount of 2 acres is being considered for potential pond
sites. The city will be contacted as the pond sitting process is conducted.

f. The city and county requested copies of the ROW acquisition sheets that will be
utilized for the ROW acquisition estimates.

6. The four viable alternatives to advance into detailed PD&E analysis are:

a. Alternative 1: Conventional Intersection

b. Alternative 2: Twin Intersections or One-way Pairs

c. Alternative 7: Displaced Left Turn

d. Alternative 8: Median U-turn with Roundabout

7. Coordination dates with City Council, County Commission, MPO Board prior to workshop
was discussed.

a. The county noted the best way to coordinate with the county officials is through the
MPO Board meeting. The September 13" MPO Board meeting and August 25
MPO TAC meetings will be scheduled.

b. The City will get back to FDOT on whether the city council needs to be briefed prior
to the public meeting.

8. Tentative Public Alternatives Workshop
a. November 14" (virtual)
b. November 15% (in person) at City Community Center in Pocahontas Park

The attendance report follows on the next page.
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Attendance Report:

3400 West Commercial Boulevard
Fort Lauderdale, FL 33309

JARED W. PERDUE, P.E.
SECRETARY

Meeting title

Project Alternatives Call - 441693-1 SR 5 at Aviation Blvd

Attended participants

10

Start time

6/16/23, 9:19:57 AM

End time

6/16/23, 11:52:45 AM

Average attendance time 1h 16m 33s

2. Participants

Name First Join Email

William Evans 6/16/23,9:26:19 AM William.Evans@wginc.com
Rick Joseph 6/16/23, 9:26:32 AM Rick.Joseph@wginc.com
Soderstrum, Mary 6/16/23, 9:28:21 AM msoderstrum(@avconinc.com
Rich Szpyrka (Guest) 6/16/23, 9:28:21 AM rszpyrka@ircgov.com

Will KVRB (Guest)

6/16/23,9:28:21 AM

whoward@covb.org

McDermott, Laurie

6/16/23,9:29:11 AM

Laurie.McDermott@dot.state.fl.us

Jim Mann

6/16/23,9:29:11 AM

Jjmann(@jircgov.com

John Thompson

6/16/23, 9:30:49 AM

JThompson@hanson-inc.com

Nagole, Vandana

6/16/23,9:31:17 AM

Vandana.Nagole@dot.state.fl.us

Jason Jeffries (Guest)

6/16/23,9:31:21 AM

jjeffries@covb.org

Vn:wte
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NOTES

POND SITING KICKOFF MEETING
June 28, 2023

Project Name: SR 5/ US-1 at Aviation Blvd PD&E Study WGI Project: 02217003.00

Client Name: FDOT District 4 Client Contract: CAI127 FDOT FM: 441693-1-22-02

The pond sitting kickoff meeting was held to brief the participants on the project alternatives and discuss
the process.

1. The participants were a multi-disciplinary team from WGI and FDOT consultant management,
drainage, right of way, environment, cultural resources, and PD&E departments.

a. FDOT PM: Vandana Nagole

b. WGI PM: Bill Evans

c. WGI Drainage Engineer: Jerry Saval

d. FDOT key discipline contacts are Robert Vater, Drainage; Maria Salgado, Environment, Dan
Marwood, R/W.

2. Project Presentation

a. A brief project presentation introduced the project alternatives, initial pond sites, right of
way needs for each of the four alternatives.

b. The existing drainage system has ponds on the airport property, however the airport has
stated those ponds are not to be expanded. This same location is the area of the Vero
Man Ice Age archeological site and deep excavation is not recommended. The existing
drainage outfalls are into the Main Canal east and west of the main canal bridge.

c. The two agencies are Indian River Farms Water Control District and St Johns River Water
Management District. FDOT noted that the consultant may contact the agencies directly
with FDOT copied on the correspondence.

d. Proposed ponds will be dry ponds due to the aviation requirements.

3. Pond Siting Process

a. The general process was discussed.

i. Nutrient loading into the Indian River Lagoon will be a top concern for the
agencies.

ii. After the meeting James Poole posted on TEAMS the WATERSS Guide and sample
evaluation matrix for reference

b. The 2" Pond site meeting — Wednesday, July 26, 2023 3:30 PM-4:30 PM

i. Initial ponds and evaluation criteria will be developed and circulated to the team.
ii. Environmental Look Around is planned for July 21 (contact Bill Evans) for any
interested persons. Maria Salgado requested to join others in the site review.
iii. It was recommended that the team reach out to the county and city for input on
pond sites.
iv. Action item: After the meeting WGI contacted the city and county.
c. 3™ Meeting date: Wednesday, August 30, 2023 2:00 PM-3:00 PM
i. Review Evaluation Matrix
ii. Select ponds to move forward
d. Target completion date for the pond siting process is August 31.

Attendance list follows on the next page.
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Attendance List

1. Summary
441693-1: SR 5 at Aviation Blvd-
Meeting title Pond Siting Kick off meeting
Attended 14
Start time 6/28/23, 1:03:02 PM
End time 6/28/23, 1:57:08 PM
Meeting duration | 54m 6s
2. Participants
Name First join Email

William Davis

6/28/23, 1:03:14 PM

William.Davis@wginc.com

Vater, Robert

6/28/23, 1:03:34 PM

Robert.Vater@dot.state.fl.us

William Evans

6/28/23, 1:05:57 PM

William.Evans@wginc.com

Lynn Zolezzi 6/28/23, 1:06:03 PM Lynn.Zolezzi@wginc.com
Jerome Saval 6/28/23,1:10:54 PM Jerome.Saval@wginc.com
Boyer, Alex 6/28/23,1:15:03 PM Alex.Boyer@dot.state.fl.us

Brown, Christina

6/28/23, 1:15:20 PM

Christina.Brown@dot.state.fl.us

Arias, Juanita

6/28/23,1:15:23 PM

Juanita.Arias@dot.state.fl.us

Martinez, Cesar

6/28/23, 1:15:25 PM

Cesar.Martinez@dot.state.fl.us

Poole, James

6/28/23, 1:15:27 PM

James.Poole@dot.state.fl.us

Robert Winslow

6/28/23, 1:15:30 PM

Robert.Winslow@wginc.com

Nagole, Vandana

6/28/23,1:18:08 PM

Vandana.Nagole@dot.state.fl.us

Salgado, Maria

6/28/23,1:19:48 PM

Maria.Salgado@dot.state.fl.us

Kelley, Lynn

6/28/23,1:21:23 PM

Lynn.Kelley@dot.state.fl.us
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MEETING NOTES

POND SITING MEETING (2) Alternatives Review
July 26, 2023

Project Name: SR 5/ US-1 at Aviation Blvd PD&E Study WGI Project: 02217003.00

Client Name: FDOT District 4 Client Contract: CAlI127 FDOT FM: 441693-1-22-02
Attendees: Robert Vater, Ivana Robinson, Dan Marwood, Victor Ramos, Alex Boyer, Christina Brown,

Jerry Saval, Bill Evans, Fernando Ascanio, Geysa Sosa.

The meeting opened with a presentation of the four alternatives, pond sites, and evaluation matrix. The
matrix weighting, scoring and ranking methodology was presented along with the initial scoring of the
pond sites.

The following topics were discussed by the group.

The group was encouraged to provide any thoughts or observations on the pond sites as the process
continues.

The FDOT R/W office will prepare the R/w cost estimates for pond sites ahead of the August 30" pond
site meeting. The four PD&E build alternatives will advance to the public alternatives workshop in
October. R/W mentioned that it is good evaluate a wide range of pond sites. It can be anticipated that
land sales will occur once the preferred alternative is known by the public.

A follow up meeting with FDOT will be scheduled before the next pond site meeting to discuss if the
pond investigation by the natural and archaeological and historic consultants will be added to the scope
of work.

The PD&E consultant will set up a coordination meeting with the city and county to present the pond
sites and obtain input from the two local governments.

FDOT will set up a meeting with the District 4 drainage department to identify any specific requests. The
two drainage agencies are Indian River Farms Water Control District (IRFWCD) and St. Johns River Water
Management District (SJRWCD). Coordination with IRFWCD was initiated and is continuing. Once the
preferred alternative is selected after the public alternatives workshop, a stormwater concept meeting
with SIRWMD will be organized.

The next steps are to conduct the ranking of the pond sites and hold the third pond site meeting on
August 30", The public alternatives workshop will be held October 10/11, 2023. The Value Engineering

study may be moved to November 13, 2023 which is ahead of the scheduled December 4" date.

The meeting concluded at 4:00 PM.
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RON DESANTIS 3400 West Commercial Boulevard JARED W. PERDUE, P.E.
GOVERNOR Fort Lauderdale, FL 33309 SECRETARY

TELEPHONE CALL NOTES

DATE: July 27, 2023
TO: George Simons, IRFWCD Consultant
FROM: Bill Evans (WGI)

COPIES: Vandana Nagole (FDOT), David Gunter (IRWCD), Attendees

SUBJECT: Pond Sites and Main Canal Bridge
SR 5/US 1 at Aviation Boulevard PD&E Study
Indian River County
FM: 441693-1-22-02
ETDM: 14475

Attendees: George Simons, Bill Evans, Robert Carballo, Jerry Saval

Purpose:
The purpose of the call was to identify the best method of coordination and introduce the FDOT SR

5/US-1 PD&E Study and build alternatives and gain input related to the design requirements of
IRFWCD related to the project pond sites and widening or replacement of the low level bridge over
the Main Canal.

Notes:
The project alternatives, pond sites and bridge were briefly presented to George Simons, Consultant
for Indian River Farms Water Control District (IRFWCD).

1. Permit Application and Review:

a. Mr. Simons mentioned that general information can be provided, but that any
detailed reviews would require a permit application and associated review fees. It
was discussed that the detailed reviews typically happened with final design and
what the study team was looking for at this time is clarity on design and permitting
requirements as well as identifications of fatal flaw opinions on the concepts.

2. Pond Sites
a. Three pond sites per PD&E roadway alternative were presented. Each pond will be a
dry pond due to the nearby aviation runway located just west of the railroad. The
roadway alternative would require one pond that may range in size from 1.6 acres to
2.8 acres depending on the alternative.
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IRCWCD noted typically the ponds are required to outfall to a sub-lateral canal to
allow for spillage to be contained outside of the main lateral connections. In the case
of this project, there are no sublateral canals in proximity to the proposed
improvements. The outfalls would need to be directly connect to the Main Canal.
The use of oil separators were discussed to assist in controlling contamination from
entering the canal. It was agreed that his would be a practical approach combined
with the use of dry detention swales.

3. The main canal and bridge was discussed. It is anticipated the existing four span bridge will
be replaced with potentially a three span bridge.

a.

IRFWCD noted the bridge requirements are discussed on a case-by-case basis.
David Gunter will provide input on the maintenance requirements and historical
major storm observations. A follow up meeting was scheduled for a later date.
Downstream or east of the bridge is a salinity weir structure.

Upstream or west of the bridge is a county owned water control structure that
collects floating debris and plant material prior to reach the Indian River Lagoon.
The IRFWCD has model information that can be provided for the peak stage
elevation, tailwater elevation and clearance above high water. It was mentioned that
the department typically seeks to obtain stage and flow information for the 10, 25, 50
and 100-year recurrence events. Mr. Simmons indicated that they have information
on all events except the 50-yr.

The IRFWCD requires a minimum of 25 ft horizontal clearance between the central
spans which is consistent with what the design team is proposing with the three-span
structure. Robert Carballo indicated that the three-span concept places a new line of
pile 5-ft from the existing intermediate bents on either side of the channel thus
creating a larger center span than the 25-ft minimum in the permanent condition. He
did mention that during construction the separation between the new intermediate
bents and the existing center bent (to be removed) would be less than 25-ft.

IRFWCD noted, if during construction, clearance is reduced for end bent
construction or slope stabilization, sheet pile cofferdams have been allowed one foot
above the low water elevation. The top elevation of the cofferdams must be low
enough to allow water to flow over the top during the large storm events that result
in the higher water levels. This allows better flow and reduces upstream flood
levels.

It was mentioned that IRFWCD will accept rip-rap for bank protection, but does not
want it placed along the bottom of the canal beyond the toe of slope since this
impacts their ability to dredge sediment build-up. Riprap up and downstream of the
bridge will be required, keep the center canal bottom clear of riprap to facilitate
maintenance operations, and no riprap placement under the center bridge span.
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h. Further discussion is needed to identify the IRFWCD bridge maintenance access
requirements. Access is open along the north canal bank. Access is available from
12" Avenue to the south canal bank.

i.  The Main Canal right of way (ROW) is approximately 300 ft wide east of the bridge
and 30" Street pavement is shown within the IRFWCD right of way. A right of way
permit will be required for work on 30" Street. There is some current encroachments
into the canal ROW along the south bank.

j. The two US-1 outfalls are located adjacent to the Main Canal Bridge along the east
side of the bridge. Two new outfalls will be constructed, one on each bank of the
canal, east of the new bridge.

4. Public Alternatives Workshop dates:
a. October 10" (virtual) at 5:30 PM
b. October 11% (in person) at 5:30 PM in the Vero Beach Community Center
c. A meeting announcement will be sent to the IRFWCD.

WE:wte
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MEETING NOTES

DATE: August 04, 2023
TO: Attendees
FROM: Bill Evans, Project Manager (WGI)

COPIES: Vandana Nagole, Project Manager (FDOT)

SUBJECT: Pond Sites and Main Canal Bridge
SR 5/US 1 at Aviation Boulevard PD&E Study
Indian River County
FM: 441693-1-22-02
ETDM: 14475

Attendees:
IRFWCD: George Simons, David Gunter, Ward Gunter
WGI FDOT PD&E Team: Bill Evans, Robert Carballo, Jerry Saval

Pu 'pose:
The purpose of the teleconference meeting was to introduce the FDOT SR 5/US-1 PD&E Study build

alternatives (Alt. 1, 2, 7 and 8, attached), preliminary pond sites, and bridge replacement concepts to
gain input from the Indian River Farms Water Control District IRFWCD) design requirements.

Notes:
The project alternatives, pond sites and bridge were presented to Indian River Farms Water Control
District (IRFWCD).
1. Ponds site discussion:
a. Each roadway alternative contained three pond site alternatives A, B, and C. One pond
(A, B or C) is required for a roadway alternative.
b. IRFWCD noted there is a shallow hard pan layer that is deeper on the west side of US-
1 and shallower on the east side of US-1. Pond site “B” and “C” locations may
encounter the hard pan layer and may need underdrain to dry the ponds in 72 hours.
Typically, the underdrains have one foot of cover and one foot of good drainage below
the pond. Pond sites “A” are located where the prior natural creek flowed from near
the main canal bridge, to the northeast, towards the existing pond site and Indian River
Lagoon. Pond sites “A” are more likely to have less hard pan and some soils suitable
for fill than sites “B” and “C”.
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IRFWCD Meeting
August 4, 2023

c. Dry ponds are to recover within 72 hours per Saint John’s Water Management District
(SJRWMD) permitting requirements.

d. IRFWCD suggested providing underdrains within the dry ponds to ensure timely
storage recovery period and to include the cost in the PD&E alternatives. If during
final design a more detailed geotechnical investigation determines that they are not
needed then they could be removed at that time from the project. This approach
ensures the initial budget accounts for the possible need for an underdrain system.

e. The petroleum skimmer located just prior to the outfall is preferred by IRFWCD.

2. Main Canal and Bridge
a. The study team provided a brief overview of the existing bridge configuration as seen

below. Reference: FDOT Plans 88010-3510, The existing bridge consists of 4 spans

(26ft, 311t, 31ft, 26ft).
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IRFWCD Meeting
August 4, 2023
b. The existing bridge elevation reflects a low member elevation of 12.33-ft NGVD and
a highwater elevation of 11.35-ft NGVD. See Bridge Elevation View below.

c. The study team mentioned that the existing 4 span bridge is anticipated to be replaced
with a new 3 span bridge with a 52 ft center span and 36 ft 4.5-inch end spans. The
proposed piles would be located approximately five feet away from existing piles. See
layout presented during the meeting of the existing bridge pile locations and the
proposed new center of pile lines depicted in RED.
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IRFWCD Meeting
August 4, 2023

d. The study team inquired about IRFWCD minimum horizontal clearance requirements
for the bridge main span. IRFWCD noted the minimum horizontal clearance should
be at least 25 ft.

e. IRFWCD noted the center of the bridge should be located on the center of the canal
cross section. The study team explained that to facilitate construction and maximize
the horizontal opening for the main span over the channel a three-span arrangement is
being incorporated into the concepts. This would remove the existing center pier. The
team also explained that the bridge would need to be constructed in phases to
accommodate traffic along SR 5/ US-1. During construction of the first phase of the
bridge the new intermediate pier locations will reduce the spacing between the center
line of the proposed piles and the existing center intermediate bent piles from 31-ft to
26-ft. Given that the intermediate bent caps are approximately 4-ft in width this would
temporarily reduce the horizontal opening between caps to approximately 22-ft during
construction. IRFWCD indicated that they could work with the department given that
this was a temporary condition during construction and the permanent horizontal
opening would be greater the 25-ft (currently estimated to be 48-ft (52-ft minus 4-ft
for caps) between front face of intermediate bent to front face of intermediate bent
assuming 18-inch prestressed precast concrete piling.

f. IRFWCD indicated that a sacrificial pile located upstream of the intermediate piers is
desired to avoid damaging the bridge structure during debris removal maintenance.

g. IRFWCD asked if the existing piles would be extracted. The study team indicated
that once the bridge is removed the existing intermediate and end bent piles would be
cut and removed 2 ft below permanent canal bottom grade.

h. IRFWCD does not want any soil bench under the deck along the embankment slopes
into the water as depicted in the existing bridge cross section above. They indicated
that a sloped riprap is preferred with a pile cap and liner and presented the detail below
during the meeting. IRFWCD will provide canal riprap armor and liner detail sheet.

WRAP FLTER
~ ¢ CLOTH & COVER
CHINK TOP \"../"?u & WITH RIP RAP
WITH 257 STONE LA

P e FRTER FABRIC
ELEV. VARIES FLOWLINE .3 3. 25, SEE NOTE# 2
TTT=—T11 4= R Y

24" - 30" KEYSTONE OR 18" PILE BUTT, THE FILTER
FABRIC MUST WRAP COMPLETELY AROUND THE
KEYSTONE FOOTER AND TO BE HELD IN PLACE
BY THE DITCH LINING RUBBLE (TYP.)

RUBBLE RIPRAP ALONG IRFWCD CANAL
NTS
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IRFWCD Meeting
August 4, 2023

1.

The study team asked about the design water elevations for the bridge crossing and
reviewed the existing bridge elevations and the bridge hydraulics sheet information
from the 88010-3510 plans. The study team indicated that there appeared to be
discrepancies between the information on IREFWCD’s website data, FEMA Maps and
the BHRS information. IRFWCD reviewed their model information during the
meeting and noted the following elevations below. They confirmed that they do not
have data on the 50 yr storm event.
i. Storm NGVD NAVD

ii. 100yr. 9.8 8.3

iii. 25yr. 8.7 7.2

iv. 10yr. 7.9 6.4

The highwater elevation of 11.35-ft NGVD noted on the existing bridge elevations
was discussed with the assumption that it accounted for potential effects of storm
surge. IRFWCD will run the flood model to evaluate storm surge to assist with
determining the low member elevations. It was agreed that the existing low member
elevation of 12.33-ft NGVD should be maintained. They indicated that they have not
seen elevations in the canal reach those levels in the past.

The study team asked when IRFWCD could complete their modeling analysis of the
water elevations since the study team had an upcoming Alternatives Workshop with
the Public on October 10 and 11, 2023. IRFWCD indicated that they would try an
have some results by the end of September.

IRFWCD indicated that the salinity weir located in the main canal approximately 4000
feet east of US-1 has a top elevation of approximately 1.5 NGVD or 0.0 NAVD.

The potential construction sequencing of the bridge was discussed along with the
implications of the existing 12-inch watermain on the east side of the structure.
IRFWCD concurred that the existing bridge mounted utilities should be removed and
a new utility lines horizontally directional drilled under the canal to facilitate
construction of the bridge and associated sequencing.

IRFWCD desires access to each quadrant of the bridge for maintenance. A width of
15 feet is desired. Along the northbound US-1 approach to the canal, a 15 ft wide
access was requested to access the canal. Details of this access will be discussed
further after the preferred alternative has been selected.

3. Right of Way (ROW)

WE:wte

a.

The existing canal right of way is approximately 300 feet wide and has the existing
pavement of 30" Street located within a portion of canal ROW. IRFWCD noted this
ROW condition should be investigated for ownership or existing agreements. They
suggested reaching out to Richard Glass (Glass Land Acquisition) who they have
coordinated with in the past.
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APPENDIX F-6

From: George Simons
To: William Evans; Elaine Mercado; David Gunter
Cc: Vandana Nagole; Poole, James; Jerome Saval
Subject: [EXTERNAL] RE: IRFWCD Invoice - FDOT US Hwy 1 / Aviation Blvd- (FDOT Project 441693-1-22-02)
Date: Thursday, November 16, 2023 3:30:22 PM
Attachments: image001.png
image002.png
image003.png
image004.png
image005.png
image006.png
B Results - Lidar Channels.pdf
22850615201 SR#-5 US-1 FED HWY BR 3 from-BRIDGE NUMBER 880003TO -88010-3510.TIF
IRFWCD Study 100 yr peak flow.pdf

Hello Bill,

Sorry for the delay. The bulk of this work has been completed for a while. | have been waiting until |
discussed with David Gunter, and it inadvertently got delayed. Please see the attached results of
the analysis. For a 100-year event we used the flowing assumptions,

1. max flow of 3700 CFS

2. trapezoidal channel sections that incorporate some out of bank cross sectional area with a
high n factor (.4), see attached.

3. all elevations are in NGVD 29.

4. Simulations were run with the tailwater (Indian River Lagoon) constant for elevations 2
through 8.

The previous FDOT Bridge Design is attached for comparison, see TIF page 14 of 25, for comparison.
The design HW appears to be 8.2. A vertical drift clearance allowance is 3 feet (8.2 +3 =11.2). The
low member is 12.33 NGVD, approximately 10.9 NAVD.

In summary, with the tailwater at elevation “8 NGVD”, our results indicate a peak of 11.43 NGVD
which is approximately 10.0 NAVD. The IRFWCD drift clearance policy is 1 foot, (min). Therefore,
10.0 + 1 =11 NAVD low member minimum elevation.

Please review and call to discuss if you have questions or comments.

Thanks,

George A. Simons, P.E.
President

Carter Associates, Inc. | An LJA Company
0: 1708 218! St Vero Beach. FL 32960
P:772.562.4191 | C: 772.473.9446
GSimons@carterassoc.com

Facebook * Twitter ¢ LinkedIn

#1 Top Workplace Houston | 2021, 2022
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mailto:William.Evans@wginc.com
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IRFWCD Main Canal

100 Year Peak Stages

Tailwater
Simulation Elevation Node 23 | Node 134 Node 133
(Node 190)
Historical Model 2 2.2 5 9.8
Calibration 2 3.85 8.68 11.17
Elev 3 3 4.23 8.73 11.18
Elev4 4 4.8 8.8 11.2
Elev 5 5 5.49 8.91 11.24
Elev 6 6 6.3 9.06 11.29
Elev 7 7 7.18 9.25 11.36
Elev 8 8 8.09 9.41 11.43
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Sers ) D S e T P Ganot o et g | ' A P o o5/
CRAND TOTALS 2IELE 4 sk Guordhorf
' (25 1F. o ve_Eurrday]
7_)//D_Z_ (‘ /4 Z S [ (’ 7_ { ﬂ/V Srorioming shown above is qpproximate. Lxoct stations 1o be deferayned by
the £ngineer dermng ronstreetion.
TRAFFIEC BATA Srp FT7H3 SO STa FTTrS CLonneeton of Euordron /o proposed bridhe Sholt be i accordonee with Inder M. SEX4-O/,
Sre. 379447 PO SPa. JTIAIT Larsting guardros fhot i5 remored Shall be delvered by fhe Lontrockor Fo: SO2S -9/ -
1973 AOT * O Shwet (3 &it¥ard Rd) Vero Beoch, Florido.
7 AOT 1565 (onstroet limerook bose course (8 Wyok, duble dovrse)
e lﬁ,’ _ /lg,z/ arimec, with fype SI vsphollse concrefe Surfoce
. Y, A
o - =1 e (00 s_m’"/f"”’” e e SUMMARY OF EARTHWORK
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Aparoxr 002 Fir Approx a0z % ==t T and woler pollutien and ore fo be used of Acotions o2
T - ASeSY directed by the Engrneer. Limits thown o plons ore
/st Cone. swh. and approximote only.
Cord £ gutter P remort N
e Diist 8 REST ond 12° shbilizelrn fo remain ITEM MO NO-I  Tnclvdes fhe remoral of approx. 175 LE of cone. turd
ond gofter and approx. 908X of cont Iwh.
TTEM K0.L20-1  The poy goantily for s rlem sholl be toe plon guantity.

FLATHERING DETATL
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Sto. 379037 Lo Sho FI*EX
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URFACL -
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DESTCN SPEED 45 MPH

MIZZ/") ’ Mone of the ewsting limerock base shat 15 removed i fo be wsed

/ wHrvction of new limerock base. .
2) 2’/1;&’;4//” on Masinfenance of Troffic see Bridge Plons. s
D wew constroction and widening Sholl be spastrocted with /y/:)r y
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Tneloded 1br Hhe odistment of the Horm sewer mondok of
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Temporory Borrier waii—" o Lane Line

TRAFFIC CONTROL AND SAFE PRACTICES
FOR STREET AND HIGHWAY CONSTRUCTION, MAINTENANCE AND UTILITY OPERATIONS
\ FLORIDA DEPARTMENT OF TRANSPORTATION
Hozard or Work Area

3" thick Plywood Support required only at locations \
where there is absence of existing pavement or suppor! base

\ }
' AN
' /’\
N QFFSET Toe of Barrier -
g Conditions R . P =
6 | Municipol Construction - Low Speed - ADT > 1600 Barrier Woll —+4
6"_| Undivided Highwoy - Low Speed - ADT < 1600
&' | Undivided Highway — High Speed- __ADT < 1600 : . . .
- NOTES! <3 Approaching Traffic
10T Ldivided Higiway ':"" Speed- AT >1600 - ' i) Inertiadl Attenuator fo be installed where taper offset from lane line is not obiginable.
10| Oivided Highway of Four or More Lanes 2) Number shown inside module indicates the weight in pounds of sond. Afl modules ore approximately
10" | Interstate ax? Other Limited Access Facilities 36" inches in height and in diameter.

3) Inertiol Attenuctor to be instailed in occordance with manufacturers specifications ond recommendations
4} Module color and marking shall be in accordance with Index No. {7353,
5) Cost of inertiol dtlenualor to be included In the unit cost for Maintenance of Troffic.

TEMPORARY INERTIAL ATTENUATOR

Hazord or Work Arec

L <3 Approoching Tratfic ® ¥8"x 1"x 10" Anchors
PLAN , w (See Detail ) \
WALL ALIGNMENT _ W _3-0" w5 gars 9-8" . 30" 4 _
NOTES. . - . . . et B I £ e\
U For qptional woll alignment see detall of femporary inertialottemat. . #6 8017 prcit pion! T g )' ]
-y 2) Temporary barrier to be pilaced as shown inthe plun§ or os directed by the Engineer. 6"x 2" Droin Siot - 2" Stesl Pipe o
wa 3} For odditional information refer to charts LI and M in the monval of Traffic Clontro! and Sofe Proetices. - - .
2 ¥ Sectians of )/“em,oaraf borrier woll Shall be set end-ro- endd o5 dlose fogetter os feosible
o Aam o eantinsiur borrier : PRECAST WALL UNIT
B 5) Temparory orrrer wotl shatt be delinadted by Seody brn fype T Nights on 50" Genters.
= oIy Barrier woll Clincoted by Seody born fype L7 M5Hs o The contractor sholl pick go woll units lumihed by D) @t the DAL fort Piarce
6] For additional information on barrier wall plicement See constrvction sequence momrenante yord, J6o/ Ofeonder Ave, Fort Aerce. The otontroctar shell also reforn
-3 on Bridge Fhans. - fhe wolt vnils o the Ford Pierve monfemance gord. [Agprox. 45 onits will be ovarfodle.)
& . Cos/ to fe wrcuded % Ay Ve /02-/. e <
L e g
Varieg! —a"x 'he" slot o g
! X Sto 8"x "x 10" Steel Baneo .
I " Tratfic g Traffic ' ’ a \
N \
o Side LA Side 7 ! L
s ! x| - - ¥"x 3"Steet Bar . ] " )‘f Weld
| Tie Bolt £ N y 2" Steel Pipe (Bevel for Toe {94 R
! g = Wail Ties & Tie Bolt WALL TIE
§ i Wall Tie Anchor x| Stable Surface WALL LIFT PIPE & ANCHOR
I B
5 ‘;l\ | Deck— ® ! , € Woll Tie & Anchor
E R . NS S § ) ~ fe e
g BRI UNT . GROUND MOUNT "ogty ot " 0" " - \ - e
§! BRIDGE MO : 3"x 5" 72 Anqle) B 10 == s” Sior . 2'Std. Wall Thickness
WALL CONNECTION & ANCHORAGE [t i) =5 | ¢ : mﬁ‘p i 'jﬁ
Anchor shalf have o pullout and shear copocity of I4,_(?OO ibs. After ~ W N T B Sgn
consiruction is complele anchor shall be removed o I'min. below siab 78" x 3"Sot /IJ‘\“’M © Anchor wim@gﬁa&i’;;’ :e;wge%"fﬁg@” Washers

surface and hole filled with grout ) WALL TIE & ANCHOR WALL TIE BOLT

WARNING DEVICES

PRI VO Lowir o

SUMMARY OF MODULES

WEIGHT QUANTITY '

900 ibs 7

700 Ibs. 7

1300Tbs. - T

2,/1007bs; 2
Design Vehicle Wt 4,500 1bs.
Design Speed 45 mp.h.
Mox. Decelsration 596 gs
Avg. Deceleration 4.15 ¢
Design Vehicle Wt 2,000 ibs.

! Design  Speed 45 mph
Max Deceleration 706 gs
Avg. Deceleration 447 ¢'s
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TEMPORARY BARRIER WALL
Woll Fies, woll #z, 0 onchors ond woll Ve bolfs, are o be
Lurmshed by e lontractor and shol become Fre property

of DOT of fhe compleltion of e project. omd Sholt de
Stochplled os direcled by fe Engrveer,
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kg;f 7 25,.; Zfoa 5;5 ESTIMATED QUANTITIES * % Bill of Renforcing Steel and Fshmaled Guantitres T shs | THoan RvER T e80i0 3815
pesd e . T T E M umiT | puanrim| e for one Approach Slab only. 2 &gwr:d. — e
4 larq a " . Sidewo b Guontihies are net inclidad, i v | Ac R | 57
Class I Concrefe CY. | 38.4/ . FREPEED B v | @7 | 478
v MID-SOUTH ENGINEERING Co. itt '
RS0/ 15| 76"] /26 | « Remnforcing Stee/ Lhs| 3208 e — A}jf; ,/,/;; L w—
R0z |5 | /770" | 2 ” eoaie = 1of |
Lauoe oy THE SEA, MA | NER o 12522,

3 FLA | 88010-3510 B-!

CLASS 5 APPLIED
FINISK COATING

INDEX OF BRIDGE SHEETS -
ESTIMATED BRIDGE QUANTITIES * B+l Surmmary of Quontities , Index of Drawings, General Nofes and Rip-Rop detarls. -
82 General Plon and Elevoton. -
B3 Bridge Design Dara Sheet -
ITEM NO. \TEM UNITS | QUANTITIES e ol e e -
B-5 File LayovF and Finish Grade Eleva fons. -
. 80 End Benrs | and 5. Flan and E/evarran. -
/10-3 A Removal of Ex,;sting Structure L.S. / 87 End Bents | ond 5. Sectons ond Lero)s. R
- B8 Inf Bents 2,3and 4.
400 -2-5 Class IT Conerete (Subatroctore) c.y 117 22 L o e e 4,
D10 Supersiruciure Delar/s. -
200-2-4 ClossIT Concrete (Superstructore) c. Y. /78 b1/ Concrete #andra//car/—/en[//m’ex //,407) -
842 Sidewalk Barricr (lnvex 11,460, -
200-5-¢ Comcrete Handrail (Barrier) .F 1 813 12419 and /8" Frestressed Gonorere Fles. (ndex 3400) N
B4 Construction Seguence. -
400-5-5 Concrete Hondrasl (Sidewalk Barrier Type) LA /4 _
K& ¥ The FPrestressed Slab Unifs sholl be furnishad by the Deparfment of Transportation and shall be
proked up by the Controctor ot the FF. Myers Mamnternonce Yard, 702 Pine Islond Rood (6.R.78), FF.
Myers, Florida ond Fransported fo 1he job sife. B
. /7S, N ] The Gontractor shall notFy Mr. D.M. Heflin , Fost Of¥ice Box “M | Ff. Myers, Florda, 33902, Phone -
a/5-/-¢ Remnforemng Steel (Superstrocture) L6 45,158 No. (81319955403 two (2) meeks m advonce of the intended date fr kg ob the Frestressed Siab s, N
4/5-1-5 A’em«’orcmy Steal (50&5,4,06 tore) L6 17,225 The cost of picking up the Frestressed Slob Units, tronsporting them fo e sob sife, and #e cost of any E
’ 2 necessary cleaning and repoirs so that the Unifs may be used in rhe proposed structore shall be
9507 K %k| Reseiting Fre stressed Siab Units A INZY) nclided in the ConfractUnit Price for "Resetting Pre stressed Slob Units! 1
455-3-2 FPre stressed Concrete Fimg Furnmished (1870 L.F. le24 -
455-4-2 Pre stressed Concrete Piling Oriven (78"°) LA /, 624 E
455-7-12 Unloaded Test Ples (FPre-stressed (onc,) (/8" %) L.F /o GENERAL NOTES L
. GENERAL SPECIFICATIONS.Florida Department of Iransporiofion Stondard SpecFicotions -
455-/0-90 7est Load (90 Tons) £o el for Road arnd Bridge Construction (1977).&1918 Supplemenr. -
45510110 | Test Load (110 Jons) Eo. / % % DESIGN SPECIFICATIONS @ Designed in occordance with #e (978 edifion of A.A.5.4.0. 3
Standard Specificotons for Highway Bridgses ond opproved revisions. a3
455-15 Fre formed Pile Holes £a. 22 DESIGN LOADING @ H5 20-44 Roodway. I
GO RS.F Sidewalk. b
455-17-2 Pile Splices (18") Eao, / MATERIAL STRESSES: Al allowable stresses are in accordonce wilh e /973 editron of The
AA.S.H.0. Stondard Specificalions for all the moterials shown on plans. 2
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PRESTRESS SLAB UNITS SCHED,
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1. Joints between adyacent Precast, Frestressed.,
Composite Bridge Deckt Umrs may be sealed
with @ sand-cement Grout or @ materal approved
by the Engmweer

2. Camber will be checked ond cormnpensaled for
e field.

8. Drilling of holes ror 4" RYV.C.pype % be done i e
ﬁc//a' after erection of deckt units. Do rot vse .mpoct
drifls.

4. Form Placement:ihen dif¥erences in camber occur befweerd
the individual pane! unts the hesgh? of e bearng materral
on The caps shall be adjusted 5o that he underncath side

of the panel uni’s form plane surfoces of the center of the
span wilhout devialion of more than 14 nch betwean the
pane! unifs. When agushnents for cambar Jifferences re-
guire e thickness of the bearing materal on He cop 1o
be greater than (V2 inches te htightadusinent shall be
made. inclucing alternate /ayers of nceprenc bearing matl.
rot 155 than /2 inch mick and e foral aggregate Mick-
ness of felF and f1ber boord moterial shall be imited
fo /Y2 inches.
The ponel units sholl be ploced with me jons betfmeen e
panel units situared paralle! fo the cenfarline of Me shud
fure with a fole once of F Y2 inch with respect o £ -

S.longstudinal Jein?s: Longitudine! jonts shall be spoced)
at intervals not exceeding 2/ Feel on each span where
precast pre-siressed pansels are vsed. The yomit's shall
be Rrmed or when approveds, 1Hhey noy be sowed. The jomt
i e castin-place concrete shall be /owfcdd/rec//y
above and aligned with a mating joint betwecn e paned
wnits. Formed joinfs shall extend for #e 0/ dephi of
e castun-place concrefe and sawed soints shall be
a minimum of I%4 inches deep. When more than one
longitucinal Joint 15 reguired, e joings shall be
spaced symmetrizally ‘about he € of #ie structure.
Longitudinal jom?s shall be scaled withan obproved
ncoﬂ:ene compression sea/ nol exceeding 3/dmeh
widlth.

G . Placing Concrete: 1o insure We necessary Full bond
betwear the brecos? pre-stressed panels ond #he arst-
i~ place concrefe, af frme of concrete plocement s
inferface must be Free of any forsign malerial,
Immcday‘g/ys/onor #o placing e S/ab concrefe, the
precast pra-stressed panels shall b8 saturated with
water. The original design Hickness of the deck slab

ined a3 at 1he pont of maximum

camber i the slab wnil's.
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6.2 System Flow and Volume Summary
The total discharge for the District under various storms were found
to be as follows:
100 Year 25 Year 10 Year
South Canal Avg. Peak 24-Hr, Discharge 3706.9 CFS  3133.8 CFS  2576.2 CFS
Main Canal Avg. Peak 24-Hr. Discharge 3699.2 CFS  3079.2 CFS  2595.5 CFS
North Canal Avg. Peak 24-Hr. Discharge 2622,1 CFS 2138.3 CFS 1806.8 CFS
Total Volume Discharged in 96 Hours © 33068 Ac=Ft 26854 Ac-Ft 22269 Ac-Ft
Gverall, the average peak discharge capacity of the system 1is:
100 Year 4,8"/24 Hr. (128.4 CSM)
25 Year 4,0"/24 Hr. (106.9 CSM)
10 Year 3.3"/24 Hr. ( 89.3 CSM)
The above flow capacities are achieved with the system experiencing
some flooding. Generally speaking, locations east of the Coastal
east ridge will not experience flooding because of the District's
canals. Some areas between the coastal & western ridges show
flooding due to general low grownd conditioms.
For those sublaterals through the eastern ridge, any proposed.
culver ting should have a high invert to keep the flows within the
control of the radial gate. Otherwise, lower inverts would allow
flows to bypass the radial gates.
A flow summary 1s provided for each of the design storms. See
Insert Figure 6.2, Also for each of the design storms, a stage
contour map was made from Extran simulation data and 1s summarized
in Appendix C. See Insert Figures 6.3 - 6.5. Comparison of stage
can be made with Existing Ground Elevation Contour Map, see Insert
Figure 6.6,
7. Recommendations

Based on examination of the SWMM Model results as well as other
information gathered on the District, the following recommendations are
presen ted.

1)

For any .culvert, proposed to be installed in the District's
sublaterals, the District should require the following sizes.

Size Location

84" RCP On sublateral located within 1/2 mile of a lateral

72" RCP On sublateral located between 1/2 mile to 1 mile of a
lateral :

60" RCP On sublateral located beyond 1 mile of a lateral
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#4 Top Workplaces USA | 2022

!ﬁ TOP WORK PLACES
#1 2022

From: William Evans <William.Evans@wginc.com>

Sent: Thursday, November 9, 2023 9:43 AM

To: Elaine Mercado <EMercado@FLBB.net>; David Gunter <DGunter@FLBB.net>

Cc: Vandana Nagole <Vandana.Nagole@dot.state.fl.us>; Poole, James
<James.Poole@dot.state.fl.us>; George Simons <gsimons@carterassoc.com>; Jerome Saval
<Jerome.Saval@wginc.com>

Subject: IRFWCD Invoice - FDOT US Hwy 1 / Aviation Blvd- (FDOT Project 441693-1-22-02)

[EXTERNAL EMAIL]

Good morning Elaine and David:

The prior IRFWCD invoice is being processed for payment by FDOT. The invoice received 10/31/23,
has an additional amount of $2700.00 and which is forwarded to FDOT for payment.

We are in need of the IRFWCD analysis and main canal water elevation data that IRFWCD was
calculating, which was scheduled to be ready in October.

Please provide that data as the bridge structural engineering is in need of the data at this time.

Thank you
Bill Evans

William Evans, PE, AICP
PD&E Market Leader

2035 Vista Parkway
West Palm Beach, FL 33411

561.687.2220 (office) | 561.209.7774 (direct)

mEEO

How Are We D®ing?

RATE YOUR EXPERIENCE WITH WGl

From: emercado@flbb.net <emercado@flbb.net>


https://topworkplaces.com/award/top-workplaces-usa/2022/1000-2499/
https://wginc.com/
https://www.linkedin.com/company/wginc
https://www.facebook.com/wginc
https://www.instagram.com/wgiinspiredby
https://www.youtube.com/wginc
https://survey.hsforms.com/1sAakIpvoSB2eW069IIuzVA5n47h
mailto:emercado@flbb.net
mailto:emercado@flbb.net

Sent: Tuesday, October 31, 2023 2:21 PM
To: William Evans <William.Evans@wginc.com>
Subject: [EXTERNAL] FDOT US Hwy 1 / Aviation Blvd

Good Afternoon,
Please see the attached billing that is now due.

Thank You,

Elaine Mercado

Indian River Farms Water Control District
7305 4th Street

Vero Beach, FL 32968

Phone: 772-562-2141

Fax: 772-562-2532

www.irfwcd.com

[EXTERNAL EMAIL] Exercise caution. Do not open attachments or click links from unknown senders or
unexpected email


mailto:William.Evans@wginc.com
http://www.irfwcd.com/
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The total discharge for the District under various storms were found
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canals. Some areas between the coastal & western ridges show
flooding due to general low grownd conditioms.
For those sublaterals through the eastern ridge, any proposed.
culver ting should have a high invert to keep the flows within the
control of the radial gate. Otherwise, lower inverts would allow
flows to bypass the radial gates.
A flow summary 1s provided for each of the design storms. See
Insert Figure 6.2, Also for each of the design storms, a stage
contour map was made from Extran simulation data and 1s summarized
in Appendix C. See Insert Figures 6.3 - 6.5. Comparison of stage
can be made with Existing Ground Elevation Contour Map, see Insert
Figure 6.6,
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information gathered on the District, the following recommendations are
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For any .culvert, proposed to be installed in the District's
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84" RCP On sublateral located within 1/2 mile of a lateral
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JEE STRUCTURE PLANS

INDEX ¥ ROADWAY & PAVEMENT MARKING PLANS
SHEET 0. SHEET DESCRIFTION

KEY SHEET

TYPICAL SECTIONS 8 SUMMARY OF QUANTITIES
DETAIL SHEET - WARNING DEVICES

PLAN AND PROFILES .

CHANNEL CROSS SECTIONS

PAVEMENT MARKINGS .

CONC. APPROACH SLAB-INDEX NO.12522 -

b

M~ d o N
-

ROAD DaSIGN STANDARDS (BOOKLET bATED JANUARY 1978)

BGR -0t~ GUARDRAIL CONSTRUCTION (5 SHEETS)
GEC-0¢ EROSION CONTROL DEVICES, SILT BARRIERS
GSA - O STANDARD ABBREVIATIONS
GSS- Ot STANDARD SYMBOLS FOR KEY MAPS AND
PLAN SHEETS (3 SHEETS)
CURB, CURB 'AND GUTTER

PCG- O

TRAFFIC OPERATIONS STANDARDS {BOOKLET DATED JANUARY (978}
- ~

I7346-4  SPECIAL MARKING AREAS (6 SHEETS)
17352 TYPICAL PLACEMENT OF REFLECTIVE PAVEMENT MARKINGS
NOTE: UTILITY ADJUSTMENTS ARE SHOWN ON

‘{ " _ROADWAY PLAN -AND PROFILE SHEETS.

pescription 4z ™ |
Mite. pay itganindwy. bookyly:
% jAlign & Ref. i
n FBM's, X-sec, “Canal Exc. X9BSCy
< iPiZe Data .
TP TRANT =
DIRECTLY BEHIND
KEY SHEET

-
£

STATE OF FLORIDA
DEPARTMENT OF TRANSPORTATION
D8 BLILT
LN
R OF RN

STATE HIGHWAY

STATE PROJECT NO. 880I0-3510
INDIAN RIVER COUNTY

STATE ROAD NO.5 (US 1)

TO MALABAR
- RISE +R40E

A 3 55 0

LENGTH OF PROJECT
LINEAR FEET - MILES ™ ~ =
. ROADWAY - 170.00 0.032 )
BRIDGES ’ Twa.00 ) 0.021
NET LENGTH OF PROJECT | 284.00 - 0.053
EXGEPTIONS T 7| om0 B 0.000
GROSS LENGTH OF PROJECT | 28400 - 0.053

:

FD__até Work Started:

«BEte_ Work Accepted: 9 /23784

78 | |

1 B.L NO. #5366

LOCATION OF PROJECT

Comtractor: Murphy Const, 3(70.
District Engineer: W.K, Fezirl‘er";
Reajdent Engineer: J.E. Bari"f‘eﬁ‘fe
Project Engineer: D.L. Griffin

DB Work Completed: 642 7

8TA. 379+97.00

END BRIDGE 830003
STA 379 127.00

(I=MILE

ATTENTION |S DIREGTED TO THE FACT THAT
THESE PLANS MAY HAVE BEEN REDUCED IN
SIZE BY REPRCOUCTION. THIS MUST BE
CONSIDERED WHEN OBTAINING SCALED DATA

DEPARTMENT OF TRANSPORTATION, STANDARD
SPECIFICATIONS, DATED 1977
AND SUPPLEMENTS THERETC {F NOTED IN THE

SPECIAL PROVISIONS FOR THIS PROJECT.
SUBMITTED BY

DIRECTOR OF ROAD OFLRATIUNG

APPROVED . . DATE

DWISION FINGIMEFR
16 DERAL HIGHWAY AINNILIRATION

GOVERNING SPECIFICATIONS STATE OF FLORIDA,

0
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STATE PROJ, NO.
TYPICAL SECTIONS AND SUMMARY OF QUANTITIES e PR
Fsrs Sf Svrvey
| Stondord Cleoring |end Srubbing
L { 35’ ;
I_g 2’| Vorses | 2" 1 /0’ Yor, rorres )-] I
: s e v o SUMMARY OF GUARDRAIL
; e STATION TO STATION. | SIDE JLENG TS ace| REMARKS
i. [~ s 1375 £ C J——— Sro JITAES  Shn 7809 L7 25 / Bewrdioi- Brafee 1
= Aanrar oo T ooz %r g0z %r E— - e JT7ef65  Sfm 318403 fics 525 / Svardraif Bricpe
T — #: P F:; e e il il T R RAG Sra. Jre .3y Sra_grgrizs | i 625 / Geordarl - Srviche
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S o Laist & RBST 7 be removed os necessary o b * gutter Sty Jinsss Sfe S LE 2 forye Ceordral/
(B £ AMoichs) Ay S L Sro. 37923 $rg Fr5eESE | L2 £25 Femore Scordral/
CRANG TOTAL8 BITE LE ¥ Yonst Gwordivs/
1 (B 1% 7
7—)//0_[( /4 Z 5 [ C’]‘ 7 & A/ Smropng Aown above is qoprorimele. Koot stations o be defermyned By
fhe £ngineer diring consiroelion,
TRRFFITC OATA Sho Frrily o Sa Jrresd Conneetoon of Suardrar’ Mo proposed dricpe Shall be w oocordoncs with Inder Ao, SEF-0/ g
Sro. FFReAr I Sra ITIEF Lassting guardras/ fhat is removed shall be debvered by the Confrocter for S025 - ¥/
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AR Cerse (200955, doutle comse), - SUMMARY OF EARTHWORK
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C YOUR FERMANENT FILES.
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Hozard or Work Areq

TRAFFIC CONTROL AND SAFE PRACTICES
FOR STREET AND HIGHWAY CONSTRUCTION, MAINTENANCE AND UTILITY OPERATIONS
FLORIDA DEPARTMENT OF TRANSPORTATION

34" thick Plywood Support required only at locations
where there is absence of existing pavement or suppor! base

)z

| AN
( i
‘ { /’\
. OFFSET Toe of Borrier—" /.
*d® Conditions . ~ =
6' | Municipo! Construction - Low Spesd - ADT > 1600 ) Barrier Woll —4 7
6 | Undivided Highwoy - Low Speed - ADT < 1600 Q0 Module
&' | Undivided Mighway — High Speed- ADT < 1600 ‘ . . .
- - NOTES! < Approaching Traffic
19 1" Lhdivided Highway - High Speed- _ ADT >1600 - i} Inertia Attenuctor fo be instailed where taper offset from lane line is not obiainabie. il g
A0 | Dwvided MHighwoy of Four or More Lares 2) Number shown inside module indicates the weight i pounds of sand. All modules ore approximately
1Q" | Interstote and Other Umited Access Facilities 36" inches in height and n diameter.
3) Inertiol Attenuctor to be installed in occordonce with manufacturers specifications and recommendations
4) Module color and marking shall he in accordance with Indsx No 17353,
5) Cost of inertiol dtlenucior to be included In the unit cost for Maintenance of Traffic.
TEMPORARY INERTIAL ATTENUATOR
ffsat "d* 0"
— e ] { See Chart Above) ‘.‘_ _ . _to-o" o __l
Temporory Barrier WaH-/ Lane Line
e « 71 Approoching Traffic 38" 1"x 10" Anchors —.
PL AN ) P {Ses Datoil} \
WALL ALIGNMENT _ R P £ w5 Bars 9-8" . 30" 4
NOTES . i : t M fed— — i — T e A
0 For getional woll alignment see detall of' femporary inertial~a Fenualdr. . T €] } TR | TR il
2) Temporary borrler to be placaed as shown inthe plans or os directed by the Engineer. 6"'x 2" Drain Shot 2" Stesl P Y
-y : , . ; . . . - ) - pe
w31 For odditionol information refer 1o charts [[Eand X in e monval of Treffic Conlrol and Safe FProckices.
2 ¥} Sectians of  femporary bortrier woll Shall be et end-1o- end o5 dlose fogether o8 YRasible
b farm o eantinvoss Sorrier - ' PRECAST WALL UNIT
5 7 : y shall be delinedied by mead, O Jights on sv’ centers
z mporary Larrier woll Clineated by Seody burn e ET Aghts on 50" centers The aontractor sholl prck o wold wits (Fumihed by DOT) af Me DO fort Pisrce
6l For additional information on barrier wall pheement see construction sequence RAATENGRIC Gard, JEOS Dfeander Ave, For? Aaroe. The oonfrocfar ol also reforn
-3 on Bridge Flans. - Hhe wolt vl o fhe Fond Piarve maiiaance gord [Aporar. 45 ks will be over/oble.)
(0 - Cost to be wictided X7 Ay Iterm 102~/ O o
L e N
R ] Vari 3" f" 0" 3r "_4;. Jhsu Iot W . ’ ]
Vgﬁ - ' e LY +ed x Slo 38" "x 10" Steel Bar. 00 i ®.
Ll » .
! Traffic 8 | Traffic S =D L \ \
o Side Ly Sida : ' L,
s : x| - . Ye"x 3"Steel Bor N " )‘f Weld
. .Tie Bolt g | . ) . 2" Steel Pipe (Bevel for Toe 1% R
| ’ = Walt Ties & Tie Bolt WwALL TIE
§ : Wail Tie Anchor | ‘' '~ Stable Surface WALL LIFT PIPE & ANCHOR
I .
5 ‘;1\ ) Deck— ! B ! » € Woll Tie & Anchor
g‘b obhd, VNS S % ) 3 rg" o g
d. BRI UNT ! GROUND MOUNT ny gt o T3¢ o i = T2 B
g BRIDGE MO . 3"x 5"x s2"Angle 3. 10 -3 a"s 6" Siot 2'Std Waoll Thickness

WALL CONNECTION & ANCHORAGE

L
i3

ath | j

i} E N

Ny

Y

Anchor shall have o pullout and shear cepacity of 14,'900 tbs. After
consiruction is complete onchor shall be removed to { mimn. below slab

surfoce and hole filted with grout.
WALL

\ %" x 3" S0t - /I.J\‘%" ® Anchor

8" ¢ Square or Hex Head Bol}
with 2" thread 8 two Y8"x 134" Washers

TIE WALL TIE BOLT

& ANCHOR

WARNING DEVICES

| " PRar A8 |suesr o)
| #soro-350 | 7

SUMMARY OF MODULES
WEIGHT QUANTITY )
400 ibs i
700 lbs. ]
1300 1bs.__~ T
2, J100 1bs. 2
Design Vehicle Wt 4,500 Ibs.
Design Speed 45 m.‘p.hA
Max. Deceleration 596 gs
Avg. Deceleration 4.15 g5
Design  Vehicle Wt 2,000 Ibs.
' Design  Speed 45 mp.h.
Max.  Deceleration 706 gs
Avg. Decelsration 447 g's

CLASS E

TEMPORARY BARRIER WALL
wall Fis, wolt o, aachors and woll tre dolls, are fo be
Furvished By He lanfroctor and stk decome Fre preperty

of Q0T of e completion of Me projeel amd ol de
Hockpiled o5 directed Gy K Lwgrreer,

- Approved

Revised Date 10-1-77
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ESTIMATED BRIDGE QUANTITIES *
ITEM NO. ITEM UNITS| QUANTITIES
03 A Removal of Exfsffﬂg Struchure LS. /
G -7 5 Class IT Corncrete. (Substrocture) c. Y. Iy
do0-2-4 Closs T Concrete (Bupersfructure) coy /78
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455-4-2 FPre siressed Concrete Piling Oriven (18"°) LA /5,624
455-9-/2 Unloaded Test Files (Gre-stressed (onc,) (187 LA /do
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B-5 FPife LayouF and Firnsh Grado'e Elevo ons.

8- End Bents /ond 5. Flon and E/Cvartien.

B-7 End Bents ! ond 5. 5eclons onag Dot /s.

B8 Inferior Benis 2,30nd L.

B-7  Seperstrocrure. Spomns | o <.,

D10 Buperstrociure Defor/s.

&4 Concrefe Haondrar/ Barrer. f/ndex //,407)

842 SBidewask Barrien (Invex /460,

g -/2 12,14 and 18" Frestressec Qncrete Rles. (index sfoo)
-/

Constroctron Seguence,

WKk ¥ The Fresfressed Slab s sholl be furnishad by the Department of Transperta tron ond shall be

proked up by the Conlroclor o} the F Mysrs Mamnlfenonce Yard, 702 Pine lsland Rood (6.8.78), FF
Myers, blorida ond Fransported fo 1he job sife.

The Contraclor shall notiFy Mr. D.M. Heflin, Fast Of¥ice Box "M F# Myers, Floreda, 35902, Phone

No. (813) 99854053 two (2) weeks in advonce of tha infended dote or preking up e Prestressed Sigh dnsrs,
The cosl of picking up the Prastressed Slob Units, fronsparfing them fa Ta _ob s, and e cost of any
necessary cleaning and repoirs so that the Unsts niay be used in the proposed sfroctfore shall be
mncluded 1 the Contract Umt Price for "Resetting Pre stressed Slob Linits!

GENERAL NOTES ‘
GENERAL SPECIFICATIONS Florida Department of Transporifofron Stendard Spec:Ficofions
for Road and Bridge Constructon (F77).8/978 Supplemenr:
DESIGN SPECIFICATIONS @ Designed i accordance wilh #he 1973 edition of A.4.5.4.0.
Standard Spec:fcotions for Highway Bridges ond opproved rewsons.
DESIGN LOADING ! M5 20-944 Roadway.
@O FS.F Sidewalk,.
MATERIAL STRESSES: AN allowable sfresses are in gccordonce with e /773 &dviran of The
AASHO. Stondaord Shec:Frcalons for all the molerals shown on plans.
Maximum working sfresses for oncrere: Closs I /13600.5.1. ClosS I 20000.3.7.
Class [ 22000.5.).
REINFORCING STEEL. Grode GO, excepl pre-sfressed concrere pr/es moy be Grade 40.
CONCRETE STRENGTH: (28 doys) ! Closs I 34004k.5.4., Class T 5000k 8./ and ClossIE 55000.5.7.
SURFACE FINISH ! A/ surfaces shown tn delfor! below, including Pop ond ins:de faca of &End Bernf
wingwalls , shall recewe o Clagss § oppred Finish coorng.
ENVIRONMENT ¢ Non-Coastal.

CLASE 5 APPLIED
FINISH COATING
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BUDGET 1TEM 45356

_DETAIL_SHOWING LOCATION OF BRIOGE NO. 88000 -3

APPLIED FINISH COATING

SUMMARY OF QUANTITIES, INDEX OF
ORAWINGS, GEN.NOTES & RIP-RAP DETAILS.
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N N DRAINAGE AREA & LOCATION
EXISTING STRUCTURES :
~ . (REFERENCE) U (2 (&3} 4 (5) )
FOUNDATION . ! i
. OVERALL LENGTH )
~ - . SPAN LENGTH _
TYPE CONSTRUCTION Q0¢.
, SIDEWALKS :
ROADWAY WIDTH 54 -
ELEY LOW MEMBER 233 . B
DESIGN DATA _
STRUCTURE RECOMMENDATIONS
1. LOADING HS5-20-44 2. BRIDGE ROADWAY WIDTH _ B2 1"
¥ 3. sibewalks__B -0~ Ri, .
23 DRAINAGE RECOMMENDATIONS
H 1. BEGIN BRIDGE STATION__378+13.00Q e END BRIDGE STATION_379 + 27,00
3 2. CENTERLINE GRADE ELEYATION 14,15 - -
bt 3. BRIDGE SKEW ANGLE _ B
- 4. CHAMNEL BOTTOM, wwm___&tm_-___ ELEVATION _ _—4.0 SIDE S1OPES___2'F Gpprox.
CENTERLINE CHANNEL BOTTOM, STATION ¥ -
LIMITS OF CHANMEL EXCAVATION  RT, R/W_ IT. .. R/W -
5. CLEARAMCE: NAYIGATION: HORIZ__ N, A DRIFT: HORIZ. 18" Min, R
VERT.__N.A __ ABOVE EL._MN.A.___ VERT._ 30  ABOvER. B2 _
4. DRAINAGE AREA__25 Sq, Milas ¥
7. WATER STAGE DATA: MAX. STAGE OF RECORD DESIGN H.W. NORMAL FLOW ELEV.
ELEYATION - 8.2 — L.58
DATE OF QOCCURRENCE .umsnm!.n —
RECURRENCE INTERVAL
B. DESIGN DISCHARGE 22@ CFS wunchmmmmwmmmm
RECURRENCE INTERVAL______ 50  YEARS Ft. Orum Study.
9. DESIGN VELOCITY 3.8 _#P§
REMARKS; _Construct Berm af El. 5.0 B
# U568, report indicates droinage . area is indetermingie. A_dnmnﬁ_xu___l.ﬁm_mnmu—
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STATE PROJECT Ne. Fm
BORING NO.2 e | 88070354 |84
45'LT. 5TA379+420 !
GUARD RAIL 1T e . . . GUARD RAIL 4
R/W LmE\ [ENGTH OF BRIDGE “ / NOTES
A A I3 " | A A A
. R/W LINE DUE TO CORE BORING LOCATIONS AND PROCEDURES
) -- -- = s ,'/zo'o" . 1 STRATA MAY DIFFER WITH 50iL PROFILE. '
0-0" =
DEPTHS GIVEN IN DISTANCE BELOW EXISTING GROUND.
NUMBERS TO LEFT OF BORING INDICATE BLOWS ON
. . SPOON FOR I2" PENE TRATION.
M
PPROACH . “
SLAB ; SPOON:  wsioe orameTer 1%
s R 5 (U S l) SOUTHBOUND ROADWAY 2 OUTSIDE DIAMETER 2" %
L] - . - o *
" HAMMER: weionr  140* f
‘ DROP 30"
A S
e eaf”
| ) az8 [\€ SR 5(US-1) 379 ol (~ESR.5 (U5~
1 el 1 L1 - . |
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i . END BRIDGE ‘PPROASCE AB . .
A, .00 5
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STA378+1300 o — i
. FINE SiLICA SAND WITH SHELL i
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- - N e = = = = = —tr = S —— ! -
/ Lg L L ¥ L g “r L
R/W LINE / = ~J / R/W LINE
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q “
< .
BORING NO.| =0 ’ :
45'RT.STA.378+12 .
30 BORING LOCATION PLAN 30- ;
ScaLE "=IO FT. R
’ »-zo 74 Dark GRAY SAND WITH SOME LIMEROCK FRAGMENTS, BORING NO.¢ . 20- ’
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GRAY T0 BROWN SaND PooALY GRADED, Loo3&;DRY, ELEV. +11.0'
¢ SUBROUNDED.
» \ [— ~ : g
[10 - B N DAND WITH TRACE OF LIMEROCK FRAGME. 104 -
39 ARAY SAND WITH SHELL,GAP GRADED, DENSE, WET, oy NS :
20 SUBROUNDED To Anout.:\n. g 7 2 QAP GRADED,LooSE, DRY, SUBROUNDED TO ANGUL AR. ; . )
GRAY SAND,PooRLY GRADED,Looss To CompacT, i
X DRY, SUBROUNDED. . !
o DarKk GRAY To DARK BROWN SanD,PooRLY GRADED, N o
DENSE,; WET, SUBROUNDED. BRowN To GRay SAND WITH SHELL , GaP GRADED,DENSE,
ol To Loo sE, BUBROUNDED TO ANGUILAR.
10 386 SN g
- 44 W
[ 5 -~
& 35 . BROWN SAND,FOORLY GRADED, CoMPACT, VET, =
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770 polas =L L! = i fo form werk during pour RAIL END CAP " A STM 8 26 sand cost ofuminum ofiay, 5 G POA-F (R -
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IRFWCD Main Canal

100 Year Peak Stages

Tailwater
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From: Jerome Saval

To: George Simons

Cc: William Evans

Subject: Aviation Blvd. - Pond Siting for PD&E
Date: Monday, February 12, 2024 4:52:33 PM
Attachments: image988165.png

image087845.ong
image339844.png
image563210.png
image301412.png

Thank you for taking my call today regarding the IRFWCD discharge criteria on the Aviation

Blvd PD&E project.

Per our telephone today to confirm the discharge criteria, the discharge into the IRFWCD canal
cannot exceed 2 in per 24 hours from the new roadway right-of-way and 4 in per 24 hours from
the existing roadway right-of-way for a 25-year/24-hour storm within a 72-hour period.

Jerome Saval, PE, CFM
Chief Engineer

2035 Vista Parkway
West Palm Beach, FL 33411

561.687.2220 | 561.472.8131 (direct) | 561.239.5980 (cell)

WG in] {]OjO)
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APPENDIX F-8

From: William Evans

To: Nagole, Vandana; Vater, Robert; Magar-Chhabra, Rupa; Jerome Saval

Subject: Call Notes: FM 441693-1: SR-5 at Aviation Blvd- PD&E - Proposed Ponds Discussion
Date: Monday, August 14, 2023 2:09:39 PM

Attachments: image765414.png

image714273.png
image629274.png
image832619.png
image608902.png

Good afternoon:

This email is a brief documentation of our call today. Please send any comments or revisions to me.
Meeting: Monday, August 14, 2023 11:30 AM-12:00 PM
Attendees: Nagole, Vandana; Vater, Robert; Magar-Chhabra, Rupa; William Evans, Jerry
Saval
Subject: FM 441693-1: SR-5 at Aviation Blvd- PD&E - Proposed Ponds Discussion

The purpose of the call was to obtain input from the District 4 Drainage department related to the
alternative pond sites and to share information the team recently obtained from the Indian River
Farms Water Control District (IRFWCD). The pond locations for the PD&E Alternatives 1, 2, 7 and 8
were discussed.

A brief discussion of the 12 pond sites occurred and open discussion followed.

e The ponds will be dry ponds to meet the permitting and airport requirements. The outfall will
be into the Main Canal. Floating petroleum separators in the pond/outfall location would be
desired to reduce opportunity for floating contaminates or debris to enter the canal. There is
a salinity structure of sheet pile located % mile to the east.

e The team shared input from District Four R/W which noted:

o The R/W office will submit their comments on the proposed pond sites to assist with
the pond siting process.
o The pond “B” sites should be modified to allow for property access. The team will split

pond B to maintain access along 32"9 Street for Alternatives 1 and 7.
o Pond C may have less R/W impacts, however the review is not complete at this time.
e The D4 Drainage members inquired about:

o Potential outfall and pipe locations for pond sites B and C as they are further from the
canal. Piping would run along US-1 or along 13" Avenue to the canal which may
require additional R/W or reconstruction of 13" Avenue.

o They noted the easiest operation and maintenance location is pond site A as it is
closest to the canal and the parcels do not have existing buildings to be removed or
relocations to occur.

o Pond A is their preferred location.

e The team shared recent pond input from IRFWCD who noted:

o The original stream flowed generally northeast from the Main Canal bridge location
towards the intracoastal waterway. This route is through the pond site A location.

o There is a hard pan soil below grade that reduces the percolation in some locations
and that ponds located at pond sites B or C may encounter that hard pan and may
require exfiltration trenches under the ponds to dry them out in the required
timeframe. The drainage district noted the could be a possibility of horizontal flow
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through the soils, however the ponds are shallow and will dry out between storms. If
soil analysis conducted in Design phase warranted seepage mitigation, sheet pile or
another method could be investigated during design.

o Pond A is located where the prior stream was and the hard pan would not be expected
in that location and more suitable soil may be in that location and less chance of
unsuitable soil (aka muck) below grade.

e The team shared recent Main Canal Bridge input from IRFWCD:

o The canal R/W includes the pavement for 30" Street however the IRFWCD
recommended a search for the legal documents to identify the canal/roadway
easement that may exist.

o The IRFWCD is running the storm surge model to identify if additional bridge clearance
is required for major storm/flood events. The will be requesting sacrificial piles
upstream of the bridge piers to assist canal debris clearing operations and protect the
bridge.

o The IRFWCD requested 15 foot maintenance easement along the four corners of the
US -1 bridge and a 15 foot access easement from 29™ Street to the canal, which
requires R/W acquisition.

e The type of permits required were discussed.

o IRFWCD R/W permit, stormwater permit, dredge and fill permit.

o St. Johns Water Management has some environmental jurisdiction of the canal east of
the bridge related to the manatees. A Natural Resource Evaluation is required due to
the Manatee.

The meeting concluded at 12:07 PM.

William Evans, PE, AICP
PD&E Market Leader

2035 Vista Parkway
West Palm Beach, FL 33411

561.687.2220 (office) | 561.209.7774 (direct)
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MEETING NOTES
POND SITING MEETING 3

Identify Preferred Pond Alternatives
August 30, 2023

Project Name: SR 5/ US-1 at Aviation Blvd PD&E Study WGI Project: 02217003.00

Client Name: FDOT District 4 Client Contract: CAI127 FDOT FM: 441693-1-22-02

Attendees: Vandana Nagole, Cesar Martinez, Bill Evans, Robert Winslow, Linda Hess, Fernando Ascanio,
James Hughes, Jerome Saval, Jim Pepe, Daniel Marwood, Lynn Kelley, James Poole, Victor Ramos, Ann
Broadwell, Christina Brown, Robert Vater

The purpose of the meeting was to discuss the pond sites, evaluation matrix and determine the
preferred pond location. The proposed ponds for Alternatives 1, 2, 7 and 8 were reviewed. Each
alternative had 3 proposed pond sites (A, B and C) evaluated and only one pond site is needed per
alternative. The sites are dry ponds that must dry in the required 72 hours. The following topics were
discussed.

General Comments:

e The evaluation matrix did consider getting water from the ponds to the outfall location. The
number of property owners per pond site could be challenging when purchasing the right of way
for the ponds. Indian River County does own 3 parcels off of US 1. The intent for the public
alternatives workshop is to show 1 pond site per alternative.

Pond Site A for Alternatives 1 and 7

e The Indian River Farms Water Control District (IRFWCD) did like Pond A the best since the site is
located closest to the outfall site. The outfall canal is maintained by IRFWCD.

e Despite the cultural resource findings within Pond Site A 1, the evaluation matrix rated the site
highest.

e The cultural resources related to the Old Vero Site 8IR9 and the historic structures were
discussed and preliminary graphics of the cultural resource investigation were reviewed. The Old
Vero Site (81R9) has an area that includes portions of Pond Site A. Cultural resource consultant,
Janus Research, explained that the Site 8IR9 boundary is an extrapolation from findings in other
areas west and south of Pond Site A. No archeological testing was conducted in the area of pond
site A during the Site 8IR9 investigation.

e Pond Site 1A and 7A are recommended and the team advised that interval testing should be
conducted to determine the archeological determination. The archeological testing would be
conducted at 25 meter intervals along with auger drills.

e It was noted that the pond site would be shallow since they are dry ponds. If archeological
resources were found in Pond Site 1A or 7A, they could be deep as previously found on the Vero
Site at other locations. Therefore, it is possible that the pond will not impact the cultural
resource, if they were located deep enough.

e There has been a lot of interest in the Vero Man Site so it could be a concern of the local
community.

e Pond 1A and 7A are the recommended pond sites and complete additional testing to clear the
site. If testing can’t be completed to clear Pond A before the public workshop Pond C will also be
shown.

Page 1 of 2


Jerome.Saval
Text Box
APPENDIX F-9


Pond Site B

Pond Sites 1B and 7B is comprised of two smaller ponds that are split by a local road. Pond B
sites that were split will be renamed #B South and #B north.

Pond Site 2B was recommended for Alternative 2.

Pond site 8B was discussed to be reshaped to utilize the 3 parcels between US 1 and the
proposed pond site. After the meeting the size of the parcels along US 1 did not have sufficient
acreage to hold the revised Pond B, therefore Pond B was not revised.

Pond Site C

Pond C has existing old cabin structures that are mostly abandoned. Janus, the cultural resource
consultant, noted the structures lack building integrity and likely would not be found significant
by the SHPO due to poor structural condition. FDOT noted the SHPO did not allow abandoned
homes to be removed on another project.

Pond 1C and 7C were the second choice, if Pond A did not move forward.

Pond 8C was recommended for Alternative 8.

Public Workshop Exhibit
The pond sites would be shown on a separate exhibit with the four alternatives with ponds shown on
one exhibit board.

Alternative 1 — Pond 1A
Alternative 2 — Pond 2B
Alternative 7 - Pond 7A
Alternative 8 — Pond 8C

If the archeological investigation is not conclusive, the exhibit could show 2 pond sites for Alternatives 1
and 7, with notes on the graphic that only pond site A or C is needed.

Page 2 of 2
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Memo

To: William Evans, PD&E Market Leader, WGI

From: Alison Elgart and Rudy Westerman, Janus Research

Date: August 22,2023

Re: Pond Siting Desktop Analysis for SR 5/US 1 at Aviation Boulevard, Indian River County,
Florida

At the request of the Florida Department of Transportation, District Four (FDOT) Janus Research
conducted a desktop analysis of nine proposed pond sites associated with the SR 5/US 1 at Aviation
Boulevard, Indian River County project (FM #441693-1-22-02). The project area is east of the
intersection of SR 5/US 1 and Aviation Boulevard/32nd Street in Vero Beach (Figure 1). The
proposed pond sites are located in Section 35 of Township 32 South, Range 39 East on the Vero
Beach (1949 Photorevised [PR] 1983) USGS quadrangle map. The purpose of this pond siting
analysis was to identify proposed pond sites that have not been previously surveyed, determine the
location of any previously recorded cultural resources within or adjacent to the pond siting
alternatives, determine archaeological site probability, and identify any potential historic
resources.

The study area for archaeological resources included the footprint of the proposed ponds and
directly adjacent to it. The study area for historic resources also included the footprint of each pond
site as well as a 150-foot buffer to account for potential visual effects.

Methods

An archaeological and historical literature and background information search pertinent to the
proposed pond site locations was conducted to determine the types, chronological placement, and
location patterning of cultural resources near the pond site locations. This included a search of the
Florida Master Site File (FMSF) data', historic maps and aerials, and unpublished CRM reports.
Archaeological sites within one mile of the proposed ponds, as well as land use history and
environmental variables known to be associated with precontact and historic period archaeological
sites were also reviewed to help assess the potential for archaeological sites. The Indian River
County property appraiser data was reviewed to identify potential historic resources.

' The FMSF serves as an archive and repository of information about Florida’s recorded cultural resources. It
represents an inventory of resources for which available information exists and describes their condition at a
particular point of time. Because the inventory of resources is not all-inclusive on a statewide basis, gaps in data
may exist. The FMSF is an important planning tool that assists in identifying potential cultural resources issues and
resources that may warrant further investigation and protection. It can be used as a guide but should not be used to
determine the official position of the Florida Division of Historical Resources (FDHR) or State Historic Preservation
Officer (SHPO) regarding the significance of a resource.
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SR5/US 1 at Aviation Boulevard
Indian River County

Background Research

A review of FMSF data identified one previously conducted historic resource survey that
partially covered the proposed study area. Historic Property Associates (1990) surveyed the
areas of Ponds 1A, 1B, 2A, 2B, 7A, 7B, 8A, and 8B, reviewing the neighborhoods between
30™ to 33" Streets from SR 5/US 1 on the west to 13" Avenue on the east. They recorded 36
resources within or adjacent to the ponds (Sites 8IR732-767; Tables 3 and 4). Some of these
structures have since been demolished.

Archaeological Resources

The FMSF and FGDL data review determined that four of the proposed pond sites are located
within a known significant archaeological site with confirmed human remains (Table 1;
Figures 2-5). A previously recorded archaeological site, The Old Vero Site 8IR9, is located in
the southern half of pond sites 1A, 7A, and 8A, and the east half of Pond 2A. The 8IR9 site
boundaries were drawn according to the flood plain of Van Valkenburg’s Creek before the
canal was dug and all of the human remains and artifacts found thus far associated with this
site were recovered on the west side of SR 5/US 1. None of the ponds are located within the
Vero Local Archaeological Zone (Figures 2-5). However, it should be taken into consideration
that there is considerable local interest in the site. The 8IR 9 site has been previously
determined to be eligible for listing in the National Register of Historic Places (National
Register). A summary of this site is included in Table 1.

The FMSF also records 8IR1 on the west side of US 1 where the Vero Local Archaeological
Zone is located. Although initially also recorded as the Vero Site, additional research
conducted by Andrew Hemmings in 2018 suggested that 8IR1 represents a fossil locality near
Fellsmere, approximately 15 northwest of the APE (Hemmings 2018:1).

Table 1. Previously Recorded Archaeological Sites within the Study Area

FMSF ; : National Register Applicable Pond
Site No. S Sl Y2 Evaluation Sites
8IR1" Vero Man Precolumbian burial Eligible 1A, 2A, 7A, 8A
Precolumbian burial
8IR9? Vero Locality Precolumbian campsite | Eligible 1A, 2A, 7A, 8A

1 As recorded in the FMSF, now seen as the same site as 8IR9
2 Listed in the FMSF as having potential or confirmed human remains

Historic Resources

The review of the FMSF and FGDL data determined that none of the proposed pond sites are
located within, or within 150 feet of, known significant or known potentially significant
historic resources. There are 30 recorded historic resources located within, or within 150 feet
of pond sites, that are still extant (Figures 2-5; Table 2). Many of them have not been evaluated
by the SHPO for the National Register; however, all these historic structures have been
reviewed by Janus Research for recent Aviation Boulevard projects (Janus Research, in
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progress) and none were considered eligible for the National Register. Many of these are in
ruinous states and others in the area have already been demolished. Details of each previously
recorded historic resource extant in the study area and their evaluation status may be found in
Attachment 1.

There are two linear resources, 8IR1148 Indian River Farms Main Canal and 8IR1519 Dixie
Highway, within 150 feet of Ponds 1A, 2A, 7A, and 8A. The canal is considered ineligible for
the National Register. Dixie Highway has been determined eligible outside of the current APE
but considered ineligible within the APE as part of the CRAS of Aviation Boulevard Extension
(Janus Research, in progress). However, Dixie Highway within the APE has not been formally
evaluated by the SHPO for its significance in the study area.

The recorded and potential historic resources within each pond and within 150 feet of each
pond are listed by pond in Table 3. Because the footprint of Ponds 1A, 1B, and 1C correspond
nearly exactly to Ponds 7A, 7B, and 7C, these ponds were listed together. Any slight difference
between them does not change the results.

Table 2. Counts of Pond Sites with Historic Resources Located Within 150-Feet

Historic Resources Pond Counts Applicable Ponds Sites
Has Significant Historic Resource(s) Located 0 Not Applicable
within Footprint or Within 150 Feet
Recorded or Potential Historic Resources 12 1B, 1C, 2A, 2B, 2C, 7B, 7C, 8B, 8C
Located Within the Footprint
Recorded or Potential Historic Resources 23 1A, 1B, 1C, 2A, 2B, 2C, 7A, 7B, 7C,
Located Within 150 Feet (Outside Footprint) 8A, 8B, 8C

Table 3. Historic Resources Listed by Pond Site

Pond Recorded or Potential Historic Historic ResSources
Resources within Pond Study Area

8IR744 -3106 13 Ave

8IR1148- Indian River Farms Main Canal
8IR1519 -Dixie Highway

8IR1895- 3036 13" Ave

8IR1901- 3106 US Highway 1

8IR1904- 3116 US Highway 1

1A, 7A 6
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Pond

Recorded or Potential Historic
Resources within Pond Study Area

Historic Resources

1B, 7B

12

8IR747- 1315 32 Street
8IR749- 1326 32" Street
8IR753- 1345 32" Street
8IR745- 3200 13™ Avenue
8IR753- 1345 32 Street
8IR755- 3236 13™ Avenue
8IR756- 1304-06 33 Street
8IR757- 1316 33 Street
8IR758- 1326 33 Street
8IR1887- 1365 32" Street
8IR1896- 3146 13 Avenue
8IR1899- 3256 13 Avenue

1C, 7C

8IR763- 1366 33™ Street
8IR766- 1394 33 Street
8IR1884- 1346 33" Street
8IR1885- 1336 33" Street
8IR756- 1304-06 33 Street
8IR757- 1316 33™ Street
8IR758- 1326 33™ Street
8IR762- 1365 33™ Street
8IR1883- 3256 US 1

2A

8IR744-- 3106 13" Avenue

8IR1895- 3036 13" Avenue

8IR745- 3200 13" Avenue

8IR753- 1345 32" Street

8IR1896- 3146 13 Avenue

8IR1897- 3156 13" Avenue

8IR1898- 3226 13" Avenue

8IR1148- Indian River Farms Main Canal

2B

12

8IR749 -1326 32 Street
8IR753- 1345 32 Street
8IR744- 3106 13™ Avenue
8IR745- 3200 13™ Avenue
8IR755- 3236 13™ Avenue
8IR1887- 1365 32" Street
8IR1888- 1375 32" Street
8IR1889- 1385 32" Street
8IR1896- 3146 13 Avenue
8IR1898- 3226 13" Avenue
8IR1899- 3256 131" Avenue
8IR1900- 3235 13t Avenue
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Pond

Recorded or Potential Historic
Resources within Pond Study Area

Historic Resources

2C

12

8IR757- 1316 33™ Street
8IR758- 1326 33™ Street
8IR763- 1366 33™ Street
8IR766- 1394 33 Street
8IR1884- 1346 33" Street
8IR1885- 1336 33" Street
8IR756- 1304 33 Street
8IR762- 1365 33 Street
8IR1883- 3256 US Highway 1
8IR1886- 3245 13 Avenue
8IR1899- 3256 13 Avenue
8IR1900- 3235 13t Avenue

8A

10

8IR744- 3106 US Highway 1

8IR753- 1345 32" Street

8IR1148-- Indian River Farms Main Canal
8IR1519- Dixie Highway

8IR1887- 1365 32" Street

8IR1888- 1375 32" Street

8IR1889- 1385 32" Street

8IR1895- 3036 13" Avenue

8IR1901- 3106 US Highway 1

8IR1904- 3116 US Highway 1

8B

14

8IR749- 1326 32 Street
8IR750- 1336 32" Street
8IR753- 1345 32M Street
8IR744- 3106 13™ Avenue
8IR745- 3200 13" Avenue
8IR755- 3236 13" Avenue
8IR1886- 3245 13t Avenue
8IR1887- 1365 32" Street
8IR1888- 1375 32™ Street
8IR1895- 3036 13" Avenue
8IR1896- 3146 13" Avenue
8IR1897- 3156 13" Avenue
8IR1898- 3226 13" Avenue
8IR1899- 3256 13 Avenue

8C

8IR763- 1366 33 Street
8IR766- 1394 33 Street
8IR1884- 1346 33" Street
8IR1885- 1336 33" Street
8IR756- 1304 33 Street
8IR757- 1316 33 Street
8IR758- 1326 33 Street
8IR762- 1365 33 Street
8IR1883- 3256 US Highway 1

10
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Archaeological Probability

A review of the General Land Office (GLO) historic plat map (Florida Department of
Environmental Protection [FDEP] 1846), the Bureau of Land Management (BLM) plat map,
and surveyor’s field notes (FDEP 1844-1845) was conducted to examine past environmental
conditions in and around the study area. Township 32 South Range 39 East was surveyed by
Deputy Surveyor George Houstoun in 1844. The plat map of 1845 indicates that to the east of
the study area was marshland (BLM 1845). To the west in Section 35 were small ponds. The
rest of the environment of the area was described as pine scrub and saw palmetto in the
surveyor’s notes. Hammock vegetation was depicted along a creek that is flowing east-west
adjacent to Ponds 1A, 2A, 7A and 8A. This creek may be Van Valkenburg Creek. The banks
of the historic creek have a moderate probability for archaeological sites. The historic plat
maps were also reviewed for evidence of other early settlements. No military forts, roads,
encampments, battlefields, homesteads, or historic Native American villages located within
the vicinity of the project area are identified. The study area has a low probability for historic
archaeological sites dated prior to modern development circa 1925.

An examination of aerial photographs from 1943, 1951, 1968, 1970, 1974, 1984, 1994, and
2003 (FDOT, Surveying and Mapping Office 2022; University of Florida, George A. Smathers
Libraries 2022) was conducted to examine land use and modifications within the
archaeological APE and to identify natural features indicative of increased archaeological site
potential, such as hammock vegetation. In the 1943 aerial, US Highway 1, Streets 30" to 33,
and 13™ Avenue are present. However, to the east and north of this development is primarily
open woods with scattered vegetation and some agricultural lands.

On the 1951 aerial, the Gordon Motel (8IR1883) located on US 1 adjacent to the study area is
visible. There is slightly more development in the neighborhoods between Streets 30%-33,
which continues into the 1960s.

By 1974, the aerial photograph shows increasingly more structures present on SR 5/US 1. The
area where Ponds A are proposed, between 30" and 31 Streets, remains only partially
developed. In the 1984 aerial, the vegetation between 33" and 36™ increased and the area is
covered with vegetation today. Because the area north of 33" Street to 36" Street east of SR
5/US 1 has some oak hammock vegetation and has not been developed previously, this area is
considered to have moderate archaeological potential.

The Soil Survey of Indian River County, Florida, (United States Department of Agriculture
[USDA] 1985) was reviewed to help determine the predevelopment environment, assess the
level of modification, and identify natural features within the project corridor indicative of
increased archaeological site potential. Drainage characteristics and environmental association
for each detailed soil type within the APE are included in Table 4.

Myakka Fine Sand is found north of 33" Street, where Ponds 1C, 2C, 7C, and 8C are located.
It is characterized by poorly drained soil. The soil type of the rest of the study area, between
30™ to 33" Streets from SR 5/US 1 to the west to 13" Avenue in the east, is considered “urban
land”. This soil type has been heavily disturbed by development. Based on the drainage
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characteristics of the soil and the amount of disturbance from modern construction, Ponds 1B,
2B, 7B, and 8B are considered to have a low potential for archaeological sites.

Table 4. Characteristics of Detailed Soil Types within the Archaeological APE

Drainage

Characteristics Soil Type Environmental Association

Myakka fine sand is located primarily in broad flatwoods.
Poorly drained | Myakka fine sand | Natural vegetation consists of slash pine, saw palmetto,
inkberry, fetterbush, and pineland threeawn.

This area is covered by urban features, and natural soils
Not applicable Urban land cannot be identified. Most of these areas are heavily
disturbed. Vegetation is not listed for these soils.

USDA 1987: 24-25, 36.

Summary

Based upon research of the FMSF and previous archaeological work by Janus Research, the
study area has a low to moderate probability for archaeological sites. The area has not been
previously surveyed for archaeological resources, however, site boundaries for the Old Vero
Site 8IR9 go through the proposed area of Ponds 1A, 2A, 7A, and 8A. Considering that the
area has been developed and the soil is no longer natural, there is a moderate chance in this
area for archaeological sites. However, given the high level of local interest in the site, it may
be best to avoid Ponds 1A, 2A, 7A, and 8A. Even if no evidence of a site is found during
subsurface testing, archaeological monitoring of the area within site 8IR9 would be advised
during construction.

There is also a moderate chance for archaeological sites in the northern portion of Ponds 1C,
2C, 7C, and 8C. This area is wooded, although there are not many hardwood hammocks, and
the soil is poorly drained. The rest of the study area has a low probability for archaeological
sites. A summary of archaeological probability by pond is found in Table 5.

The FMSF review and current Janus Research Aviation projects (Janus Research, in progress)
identified 30 historic resources that are still extant in the study area. However, none of these
historic structures are listed in the National Register of Historic Places nor have any been
deemed eligible for it, either officially by the SHPO or unofficially by the surveyors. However,
the SHPO has yet to evaluate many of these resources (Attachment 1). All potentially historic
parcels in the study area have been reviewed for recent SR 5/US 1 at Aviation Boulevard
projects (Janus Research in progress).

Based on the results of this desktop analysis, the “A” Ponds (1A, 2A, 7A, and 8A) and the “C”
Ponds (1C, 2C, 7C, and 8C) have a moderate probability of having archaeological sites. The
footprint of Ponds 1A, 2A, 7A, and 8A have little to no historic structures. Ponds 1B, 2B, 7B,
and 8B have a low probability of having archaeological sites and their footprints have few
historic structures. Table 5 provides a summary of the results of the desktop analysis by pond
site.
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Table 5. Recorded Archaeological Sites, Archaeological Probability, and Recorded Historic Resources Associated with the Proposed

Study Areas

Previously Recorded Number of Previously Number of Significant
Alternative Proposed Pond Archaeolg ical Sites Archaeological Recorded Historic Historic Resources
Site Within Pgnd Site Probability Resources Within or Within or Adjacent to
Adjacent to Pond Site Pond Site
Pond 1A 8IR9 Moderate* 6 0
1 Pond 1B 0 Low 12 0
Pond 1C 0 Moderate 9 0
Southern pond: 8IR9 Southern Po*nd:
Pond 2A North 40 Moderate 8 0
5 orthern pond: Northern Pond: Low
Pond 2B 8IR9 Low 12 0
Pond 2C 0 Moderate 12 0
Pond 7A 8IR9 Moderate* 6 0
7 Pond 7B 0 Low 12 0
Pond 7C 0 Moderate 9 0
Pond 8A 8IR9 Moderate* 10 0
8 Pond 8B 0 Low 14 0
Pond 8C 0 Low 9 0

* Although only a moderate probability for archaeological sites, due to the local interest in the Old Vero Site 8IR9, these pond sites are
not recommended
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Attachment 1:

Previously Recorded Historic Resources Within the Project APE That are Still Extant

FMSF Resource Year National Register Relevant
No. Name/Address Built Rl Ty Evaluation Pond Site
Not Evaluat
ansi\éz#e%?géligible 1A, 2A,
8IR744 3106 131 Avenue | c. 1935 Frame Vernacular 2B, 7A,
as part of CRAS of
e 8A, 8B
Aviation Boulevard
Not Evaluated,
Considered Ineligible | 1B,2A,2B
th 3 b
8IR745 3200 13" Avenue | c. 1935 Frame Vernacular as part of CRAS of 7B. 8B
Aviation Boulevard
Not evaluated,
Considered Ineligible 2B. 1B
8IR749 | 1326 32" Street . 1935 Frame Vernacular | as part of CRAS of T on
o 7B, 8B
Aviation Boulevard
Extension
Not Evaluated,
Considered Ineligible
d
8IR750 1336 32"9 Street . 1935 Frame Vernacular as part of CRAS of 8B
Aviation Boulevard
Not evaluated,
Masonr Considered Ineligible
8IR752 | 1337 32 Street . 1925 y as part of CRAS of 2A
Vernacular S
Aviation Boulevard
Extension
Not evaluated,
Considered Ineligible | 1B,2A,
8IR753 | 1345 32" Street . 1935 Frame Vernacular | as part of CRAS of 2B, 7B,
Aviation Boulevard 8A,8B
Extension
Not Evaluated,
Considered Ineligible | 1B,2B
th 3 b
8IR755 3236 13" Avenue | c. 1935 Frame Vernacular as part of CRAS of 7B.8B
Aviation Boulevard
Not evaluated,
1304-06 33 Considered Ineligible | 1B, 1C,
8IR756 . 1935 Frame Vernacular | as part of CRAS of 2C,7B,7C,
Street S
Aviation Boulevard 8C
Extension
Not evaluated,
Considered Ineligible | 1B,1C, 2C
8IR757 | 1316 33 Street . 1935 Frame Vernacular | as part of CRAS of 7B, 7C,
Aviation Boulevard 8C

Extension




FMSF Resource Year Resource Tvpe National Register Relevant
No. Name/Address Built yp Evaluation Pond Site
Not evaluated,
Considered Ineligible | 1B, 1C,
8IR758 | 1326 33 Street | c. 1925 Frame Vernacular | as part of CRAS of 2C, 7C,
Aviation Boulevard 7B, 8C
Extension
Not evaluated,
Considered Ineligible 1C. 2C
8IR762 | 1365 33 Street | c. 1935 Frame Vernacular | as part of CRAS of ey
e 7C, 8C
Aviation Boulevard
Extension
Not evaluated,
Considered Ineligible 1C. 2C
8IR763 | 1366 33 Street | c. 1935 Frame Vernacular | as part of CRAS of ey
gy 7C, 8C
Aviation Boulevard
Extension
Not Evaluated,
Masonry Considered Ineligible | 1C, 2C,
rd
8IR766 1394 33% Street | ¢. 1935 Vernacular as part of CRAS of 7C, 8C
Aviation Boulevard
Indian River 1A TA
8IR1148 | Farms Main c. 1915 Linear Resource Determined Ineligible 8A, ’
Canal
Determined Eligible
Outside of Current
APE; Considered
8IR1519 | Dixie Highway ‘1"912314' Linear Resource | Ineligible Within APE ;ﬁ’ A
as part of CRAS of
Aviation Boulevard
Extension
Not evaluated,
Considered Ineligible
8IR1883 | 3256 US 1 c. 1955 | Masonry as part of CRAS of | 1& 25,
Vernacular o 7C, 8C
Aviation Boulevard
Extension
Not evaluated,
Considered Ineligible
8IR1884 | 1346 33¢ Street | c. 1950 | Masonry as part of CRAS of | 1S 2C,
Vernacular oy 7C, 8C
Aviation Boulevard
Extension
Not evaluated,
Considered Ineligible 1C. 2C
8IR1885 | 1336 33 Street | c. 1962 Frame Vernacular | as part of CRAS of 7C’ 8C,

Aviation Boulevard
Extension




FMSF Resource Year Resource Tvpe National Register Relevant
No. Name/Address Built yp Evaluation Pond Site
Not evaluated,
Considered Ineligible 2C 8B
8IR1886 | 3245 13™ Avenue | c. 1946 Frame Vernacular | as part of CRAS of 8C, ’
Aviation Boulevard
Extension
Not evaluated,
Considered Ineligible | 1B,
8IR1887 | 1365 32" Street . 1940 Frame Vernacular | as part of CRAS of 2B,8A,
Aviation Boulevard 7B, 8B
Extension
Not evaluated,
Considered Ineligible
8IR1888 | 1375 327 Street | c. 1940 | Masonry as part of CRAS of | 20 8A
Vernacular A 8B
Aviation Boulevard
Extension
Not evaluated,
Masonr Considered Ineligible
8IR1889 | 1385 32" Street . 1946 y as part of CRAS of 2B, 8A
Vernacular S
Aviation Boulevard
Extension
. . 1A2A,
8IR1895 | 3036 13" Avenue | c. 1962 | Masonry Considered National | 7"
Vernacular Register-Ineligible 8B
Considered National 1B, 2A
th y tl
8IR1896 | 3146 13" Avenue | c. 1946 Frame Vernacular Register-Ineligible 2B.7B. 8B
8IR1897 | 3156 13" Avenue | c. 1950 | Frame Vemacular | Considered National |, gp
Register-Ineligible
8IR1898 | 3226 13 Avenue | c. 1945 | Masonry Considered National | 2A, 2B,
Vernacular Register-Ineligible 8B
Considered National 1B,2A,
8IR1899 | 3256 13" Avenue | c. 1927 Frame Vernacular ) e 2B, 2C,
Register-Ineligible
8B, 7B
8IR1900 | 3235 13" Avenue | c. 1940 | Frame Vernacular | SOnSidered National ) 28, 2C,
Register-Ineligible 8B
3106 US Considered National 1A, 7A,
8IR1901 Highway 1 . 1935 Frame Vernacular Register-Ineligible 8A
3116 US 1; . .
) ’ Considered National 1A7A,
8IR1904 | Vero’s Motel . 1951 Resource Group Register—Ineligible 8A 8B

Complex
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ST. lOHNS\K!VER WATER MANAGEMENT DISTRICT
Post Odfice Box 1429
Palatka, Florida 32078-1429

FERMIT NO. ______ 40-083-0037 DATE ISSUED _____ NOVRMEER 1.8, 1087

A PERMIT AUTHORIZING:

CLEARING ALL UNDERBRUSH AND BRAZILIAN PEPPER TREEZ FOR PROPOSED
RETEND ION/DETENT TON PONLS TG SERVE A 21 ACRE 8iTE 70 8B KNOWN AS
INDIAN RIVER MEMORIAL HOSPITAL.

LOCATION:
Section 38, Township 12 South, Range 39 Eask
Indian River County

ISSUED TO:

IKRDIAN RIVER MEMORTIAL EOSPITAL
1000 36TH s7.

VERQ BEACH, FL 32950

ATTN: MICHAEL O'GRADY

Permtitlee agrees to hold and save the 5t. Johns River Water Management Destrict and its successors harmless from any and
all damages, claims, or Habilities which may arise fiom permit issuance. Said application, in uding all plans aind specifica-
tiGns attached thereto, is by reference made a part hereoi.

This permit does not convey to permittee any property nghts nor any rights or privileges other than those specified herein,
nof refieve the permitice from complying with any law, regulation or requirement affecting the rights of cther bodies or
agencies. All structures and works installed by permittee hereunder skall remain the property of the permittee.

This Permit may be revoked, modified or transferred at any lime pursuant to the appropiiate provisions of Chapter 373,
Florida Statutes:

PERMIT IS CONDITIONELD UPON:

AUTHORIZED RBY: St Johns River Water Management District

Depaament of Besource napement Governing Board
- T —
By __K_ By;

F {Directan

FEFF ELLEDGE HENRY DEAK
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"EXHIBIT A"
CONDIT IONS FOR ISSUANCE OF PERMIT NUMBER 40-061-0027
INDIAN RIVER MEMORTAL HOSPTTAL
DATED NOVEMBER 10, 1987

Prior to lot or unit sales, or construction, whichever occurs
first, the District must receive the Permittee's proposal of
an ent ity to be responsible for operat ion and maintenance of
the permitted systen. wWith the designation of the proposed
entity, the District must also receive a draft document
enurerating enforceable affirmative obligations on the entity
to properly operate and mairtain the system for its expected
life. The draft document may consis: of a showing of
compliance with the requirements of a public body Yhat will
result in that bedy's acceptarnce of the system for
mairtenance, articles of incorporation for a condaminium or
homeowner's association, plat or deed restrictions

apport ioning maintenance responsibility, or in the event the
property is being developed for a corporate permitteets
corporate use without contemplating sales of lots or units, a
letter signed by the corporate officer authorized to

bind the corporaticn stating the corporation's s"ceptance

of permanent maintenarce responsikiiity. Prior to the
District's acceptance of a completed system, the submitted
document rmust be approved by the District and recorded, if
the latter is appropriate, Failure to submit the designatead
entity and the appropriate document will result in the
permittee remaining personally liable for carrying out
maintenane¢ and operaticn of the permitted system.

211 construction, operation and maintenance shali be ag set
forth in the plans, specifications and rerformance criteria
as approved by this permit.

District authorized staftf, upon proper identification, will
have permission to enter, inspect and observe the system to
insure conformity with tre plans and specifications approved by
the permit.

Turbidity barriers must be installed at all lccatione where
the possibility of transfeirring suspended seolids into the
receiving waterbody exists due to the proposed work.
Turbidity barriers must remain in place at ali locat ions
until ceonstruction iz completed and soils are stabilized
and vagetation has been established, Thereafter the
permittee will be responsible for the removal of the
barriers.

The operation phase of the permit shall} not become effective
until a Florida Registered Professional Engineer certifies
that all facilities have been constructed in accordance

with the design approved by the pistrict. Within 30 days
after completion of construction of the surface water
management system, the permittee shall submit the
certification or one sek of plans which reflect the surface
witer managemert system as actually constructed and notify
tha District that the facilities are ready for inspection and
approval, Upon approval of the completed surface water
manzgement. system, the permittee shall request transfer of
the permit to the responsible entity approved by the
Disktrict,

If any other regulatory agency should require revisions or
modification to the permitted projeci, the District is to be
notified of the revisions so that a determination can be made
whether a permit modificaticn is required.




40-061-0027

] 7. Wikhin thirty (30} days after szale or conveyance of the

i permitted surface watey managemen: gystem or the land on

N which Lhe system is ioreted, the owner in whose nama Lhe

G permit was granted shall notiiy the District of such change

5 of ownership. Transfer of fhis permit shall be in accordance

] with the provisions of Chapter 373, Flerida Statutes, and

S Chapters 40C-4, 40C-40, and 40C-41, Florida Adninistrative
Code. Kkll texms and ccnditions of this permit ghall be binding
upon the transferee.

8. This permit for construction will expire 60 days £rom the
date of lssuance.

9, The proposed clearing must be performed as per plans
received by the Pistrict on Cctober 6, 1987.

10. Permanent vegetative cover must be established on all
exposed surfaces until the master drainage system is
congtructed.




NOTICE OF RIGHTS

1. A patry whose substantial intetests are detetruined has the tight © teguest an administtative heating
by filing a written petition with the St. Johnz River Warter Management Disttiet {Distriet) within 14 days of
receipt of notire of the Disttict's intent 1o grant ot drny a permit appliestion by mailing it to the Disttiet ot
by presenting the writien petitinn at the District Governing Boatd meeting in whieh action §s proposed o be
raken regatding the application, whiehevpr is latet.

2. A party whose substantial tnterests are deicrnios . the right to request &n sirmipistrative hearing
by filing a written pxtition within 21 days of tecript of notice of final Distritt action on a petmit applicsiion,
if the Governing Boatd ook action inconsistent with the nasive of intent (o grant ot deny the permit applieation.
ar if that substannally incerested patry did nor teepive notive of the District’s intent to grant ot deny the permit
appiication.

3. A substantially intetested patty has the tight o a formal administrative heating pursuant to Seetion
120.57(1). Floridg Statutes, whrie the: = is a dispure broweer: the Disttic: and the patty tegarding an issue of material
fact. A petition frr a formal hrating must romply with the tequirements 5% fortn in Spction 28-5.20%. Elorida
Administratice Code, and Seetion 40C-1.11, Florida Admir-;.';g_aiu_'e_c-;de.

4. A substantially intetested patiy has the right o an informz! hearing p-itsuant o Seriien 120.57(2), Florida
Statutss, where 0O material facts ate in dispute. A getition for an informat heating must comply with the
Tequirernents et forth i Qertion 40C-t.11. Flovids_ Admenistrative Coad=

5. Filing of 2 petition fot an administtative heating ocrut: vpon delivety at the Disttict headguartets ot
wien the petition, propetiy sddresrd ond stamped, i3 postinarked.

& Failore to £le a perition for an adminiseative hrating within the teguisite time frame chalt constitute
3 waiver of the right 10 an administrative hraring.
7. The tight to an administrative jreating and the televant procedutes 1o be foltowed are governed by Chayret

i20. Flotida Stanetes. and Chaprers 30C-2 and 28-5. Horida Administratlvy Code.

8. Any substantuially affecrad petson whe elaims that final setion of the Disttict conatitates an uncanstitational
raking of propsety withou! just eompensaziun may ek review of the artion in vitcwit eoutt pursuzns o Section
373.617. Flosida Stauates. and the Florida Ruies of Civit Procedutes, by filing an setion within % days of the
tendeting of the final Diserirt artiot.

9. Pursuant to Section 120.68. Flavida Ssanses. a patsy who is adversely affected by final District acrion
may seck revizw of the action in th.p distziet court of anpeal by filing 2 noties of appeal pursuent & Fla.R App.P.
9,110 within 30 days of the tendering of the final Disrtiet action.

[0. A party o the proceeding whe tlaiing that a District ordet is inconsistent with the provisions and putposes
of Chapeer 373, Florida Siaties. may seek review ~F the order pursuans to Seetion 373.114, Florida Statuies, by
the Land and Watet Adjudicatety Commission (Commussion? b filing a teguest for revicw with the Commission
and serving a eopy on the Drparzment of Ervvitenmental Regalation and any person named in the atdet within
20 davs of the rergenng of the District erder. Howpver. if the otder to be reviestd is determined by the Commission
wichin 60 davs after receipt of the requrst for review oo he of stutewisle or regicnat significence. the Cornrnission
may arcept 4 roguess for teview within 3¢ Jdsys of the condenng uf the ordet.

11, A Diiscrict actien ot ordet is considered “tendered” afier i s signied hy the Chaitman of the Governing
Boatd on behalf of the Disrriet and is filed by the District Cletk.

12. Fafute 1o observe the relevane time frames f3¢ filing a petitien for ‘udieial teview as desetibed in paragraphs
#8 and #2 or for Commissicn revisw as deseriped in paragraph #10 will result in waiver of that right 1o review.

CERTIFICATE OF SERVICE

| HEREBY CERTIFY that a copy of the faregoing Notice of Ri hrs has been furnisted by LS Mail ©
ice AN RIVER MEMORIAL HOSPITAL

1000 36TH STREET
VERC BEACH. FL 32960

4:00P .4, chis 19TH _ day of NOVEMBER 1o 87

ALl aziidL "fféﬁ" VoL
Lrannise Krmp.' Ditector 4

Division of Records

5p. Johns Watet Management Distrier

Post Ofice Box 1429

Palatka, FL 32078-142%

(904) 328-8111

40-063-0027
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APPENDIX F-14

October 28, 2015

Kollen Cobb

All Aboard Florida - Operations, LLC
2855 S Le Jeune Rd Ste 100

Coral Gables, FL 33134-6612

SUBJECT: General Permit 144190-1
Dear Ms. Cobb:

The District has received your notice to use a general permit. Based on the submitted information,
the proposed activity qualifies for a General Environmental Resource Permit pursuant to section
62-330.447, Florida Administrative Code, provided it is constructed and operated in accordance
with that general permit and the general and special conditions set forth in section 62-330.405 and
62-330.447, Florida Administrative Code (attached).

Please be advised that the St. Johns River Water Management District will not publish a notice in
the newspaper advising the public that it has determined your project qualifies for this general
permit. Newspaper publication, using the District’s notice form, notifies members of the public of
their right to challenge the use of the general permit. If proper notice is given by newspaper
publication, then there is a 21-day time limit for someone to file a petition for an administrative
hearing to challenge the use of the permit. To close the point of entry for filing a petition, you may
publish (at your own expense) a one-time notice of the District’s decision in a newspaper of
general circulation within the affected area as defined in Section 50.11 of the Florida Statutes. If
you do not publish a newspaper notice to close the point of entry, the time to challenge your use of
the permit will not expire and someone could file a petition even after your project is constructed.

A copy of the notice form and a partial list of newspapers of general circulation are attached for
your convenience. However, you are not limited to those listed newspapers. If you choose to
close the point of entry and the notice is published, the newspaper will return to you an affidavit of
publication. In that event, it is important that you either submit a scanned copy of the affidavit by
emailing it to compliancesupport@sjrwmd.com (preferred method) or send a copy of the original
affidavit to:

Margaret Daniels, Bureau Chief
Bureau of Regulatory Support
4049 Reid Street

Palatka, FL 32177

A copy of your application was transmitted to the U.S. Army Corps of Engineers for review. This


mailto://compliancesupport@sjrwmd.com
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authorization to use a general environmental resource permit does not obviate the need for
obtaining all necessary permits or approval from other agencies.

Sincerely,

Margaret Daniels, Bureau Chief
Bureau of Regulatory Support

Enclosures: Notice of Rights
List of Newspapers for Publication

cc: District Permit File



ST. JOHNS RIVER WATER MANAGEMENT DISTRICT
GENERAL ENVIRONMENTAL RESOURCE PERMIT

PERMIT NO: 144190-1 DATE ISSUED: October 28, 2015
PROJECT NAME: All Aboard Florida - D08 Fiber Optic Cable Installation

A PERMIT AUTHORIZING:

Use of the General Permit for Installation, Maintenance, Repair, and Removal of Utility Lines for

installation of 67 miles of fiber optic cable to be constructed as per plans received by the District
on October 22, 2015.

LOCATION:

Section(s): 31, 36 Township(s): 23S Range(s): 35E
17, 28, 20, 6, 24S 36E
7,33,21,18 28S 38E
31, 30 32S 39E
35, 10, 4, 15, 255 36E
22,26, 3, 23 29S 38E
10, 9, 26, 4, 30S 38E
36, 14, 23, 335 40E
25,32521 16 265 36E
2;3 8’ 17, 34’ 31S 39E
6 T 26S 37E
11, 14, 10, 3 275 37E
31, 30, 19 28S 37E
12,1, 13 33S 39E
8,17, 6, 33,

7,28, 21, 29,
20

31, 32, 30,
18, 19

28, 16, 8, 9,
34,5,27,21
24,11, 2, 13,
25,3,14
2,12, 1, 13,
24

Indian River; Brevard County

Receiving Water Body:
Indian River Lagoon

ISSUED TO:

All Aboard Florida - Operations, LLC
2855 S Le Jeune Rd Ste 100

Coral Gables, FL 33134-6612

The District received your notice to use a General Environmental Resource Permit pursuant to
Chapter 62-330, Florida Administrative Code (F.A.C.) on October 7, 2014.

Based on the forms, design plans, and other documents submitted with your notice, it appears
that the project meets the requirements for a General Environmental Resource Permit. Any



activities performed under a General Environmental Resource Permit are subject to the general
conditions and special conditions specified in rules 62-330.405 and, , F.A.C. respectively
(attached). Any deviations from these conditions may subject you to enforcement action and
possible penalties.

Please be advised that the General Environmental Resource Permit expires 5 years from the
date on which the notice of intent to use a General Environmental Resource Permit was received
by the District.

A copy of your notice also has been sent to the U.S. Army Corps of Engineers (USACOE) for
review. The USACOE may require a separate permit. Failure to obtain this authorization prior to
construction could subject you to enforcement action and possible penalties.

AUTHORIZED BY: St. Johns River Water Management District
Division of Regulatory Engineering and Environmental Services

By:

Susan Moor
Supervising Regulatory Scientist
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Q.. Advisory

of Transportation

Circular

Administration

Subject: Hazardous Wildlife Attractants on or Date: 02/21/2020 AC No: 150/5200-33C
near Airports Initiated By: AAS-300  Change:
1 Purpose.

This Advisory Circular (AC) provides guidance on certain land uses that have the
potential to attract hazardous wildlife on or near public-use airports. It also discusses
airport development projects (including airport construction, expansion, and
renovation) affecting aircraft movement near hazardous wildlife attractants. Appendix 1
provides definitions of terms used in this AC.

2 Cancellation.

This AC cancels AC 150/5200-33B, Hazardous Wildlife Attractants on or near
Airports, dated August 28, 2007.

3 Application.

The Federal Aviation Administration recommends the guidance in this AC for land
uses that have the potential to attract hazardous wildlife on or near public-use airports.
This AC does not constitute a regulation, is not mandatory, and is not legally binding in
its own right. It will not be relied upon as a separate basis by the FAA for affirmative
enforcement action or other administrative penalty. Conformity with this AC is
voluntary, and nonconformity will not affect rights and obligations under existing
statutes and regulations, except as follows:

1. Airports that hold Airport Operating Certificates issued under Title 14, Code of
Federal Regulations (CFR), Part 139, Certification of Airports, Subpart D, may use
the standards, practices and recommendations contained in this AC as one, but not
the only, acceptable means of compliance with the wildlife hazard management
requirements of Part 139.

2. The FAA recommends the guidance in this AC for airports that receive funding
under Federal grant assistance programs, including the Airport Improvement
Program. See Grant Assurance #34.
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2/21/2020 AC 150/5200-33C
3. The FAA recommends the guidance in this AC for projects funded by the Passenger
Facility Charge program. See PFC Assurance #9.
4. The FAA recommends the guidance in this AC for land-use planners and developers
of projects, facilities, and activities on or near airports.
4 Principal Changes.

Changes are marked with vertical bars in the margin. Change in this AC include:

1.

Clarification by the FAA that non-certificated airports are recommended to conduct
a Wildlife Hazard Assessment (Assessment) or a Wildlife Hazard Site Visit (Site
Visit);

Table 1, Ranking of Hazardous Species, has been moved to Advisory Circular
150/5200-32, Reporting Wildlife Aircraft Strikes (5/31/2013);

Consolidation and reorganization of discussion on land uses of concern; and
updated procedures for evaluation and mitigation. Discussion addresses off-airport
hazardous wildlife attractants, followed by discussion of on-airport attractants. It
also clarifies language regarding the applicability of the AC.

5 Background.

1.

Information about the risks posed to aircraft by certain wildlife species has
increased a great deal in recent years. Improved reporting, studies, documentation,
and statistics clearly show that aircraft collisions with birds and other wildlife are a
serious economic and public safety problem. While many species of wildlife can
pose a risk! to aircraft safety, they are not equally hazardous?. These hazard
rankings can help focus hazardous wildlife management efforts on those species or
groups that represent the greatest risk to safe air and ground operations in the airport
environment. Used in conjunction with a site-specific Assessment that will
determine the relative abundance and use patterns of wildlife species, these rankings
combined with a systematic risk analysis can help airport operators better
understand the general threat level (and consequences) of certain wildlife species.
Also, the rankings can assist with the creation of a “high risk” list of hazardous
species that warrant immediate attention.

Most public-use airports have large tracts of open, undeveloped land that provide
added margins of safety and noise mitigation. These areas can also present potential
hazards to aviation if they encourage wildlife to enter an airport’s approach or
departure airspace or aircraft operations area. Constructed or natural areas— such as

! Risk is the relationship between the severity and probability of a threat. It is the product of hazard level and
abundance in the critical airspace, and is thus defined as the probability of a damaging strike with a given species.

2 Hazardous wildlife are species of wildlife (birds, mammals, reptiles), including feral and domesticated animals, not
under control that may pose a direct hazard to aviation (i.e., strike risk to aircraft) or an indirect hazard such as an
attractant to other wildlife that pose a strike hazard or are causing structural damage to airport facilities (e.g.,
burrowing, nesting, perching).
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poorly drained locations, detention/retention ponds, roosting habitats on buildings,
landscaping, odor-causing rotting organic matter (putrescible waste) disposal
operations, wastewater treatment plants, agricultural or aquaculture activities,
surface mining, wetlands, or some conservation-based land uses — can provide
wildlife with ideal locations for feeding, loafing, reproduction, and escape. Even
small facilities, such as fast food restaurants, taxicab staging areas, rental car
facilities, aircraft viewing areas, and public parks, can produce substantial
attractions for hazardous wildlife.

3. During the past century, wildlife-aircraft strikes have resulted in the loss of
hundreds of lives worldwide, as well as billions of dollars in aircraft damage.
Hazardous wildlife attractants on and near airports can jeopardize future airport
expansion, making proper community land-use planning essential. This AC
provides airport operators and those parties with whom they cooperate with the
guidance they need to assess and address potentially hazardous wildlife attractants
when locating new facilities and implementing certain land-use practices on or near
public-use airports.

6 Memorandum of Agreement Between Federal Resource Agencies.

The FAA, the U.S. Air Force, the U.S. Army Corps of Engineers, the U.S.
Environmental Protection Agency, the U.S. Fish and Wildlife Service, and the U.S.
Department of Agriculture - Wildlife Services signed a Memorandum of Agreement
(MOA) to acknowledge their respective missions in protecting aviation from wildlife
hazards. Through the MOA, the agencies established procedures necessary to
coordinate their missions to address more effectively existing and future environmental
conditions contributing to collisions between wildlife and aircraft (wildlife strikes)
throughout the United States. These efforts are intended to minimize wildlife risks to
aviation and human safety while protecting the Nation’s valuable environmental
resources.

7 Feedback on this AC.

If you have suggestions for improving this AC, you may use the Advisory Circular
Feedback form at the end of this AC.

»,

n R. Dermody
Director of Airport Safety and Standards
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227 Recycling Centers.

Recycling centers that accept previously sorted non-food items, such as glass,
newspaper, cardboard, aluminum, electronic, and household wastes such as paint,
batteries, and oil, are, in most cases, not attractive to hazardous wildlife and are
acceptable.

2.2.8 Construction and Demolition Debris Facilities.

2.2.8.1 Construction and demolition landfills generally do not attract hazardous
wildlife and are acceptable if maintained in an orderly manner, admit no
putrescible waste, and are not co-located with other waste disposal
operations. However, construction and demolition landfills have similar
visual and operational characteristics to putrescible waste disposal sites.
When co-located with putrescible waste disposal operations, construction
and demolition landfills are more likely to attract hazardous wildlife
because of the similarities between these disposal facilities.

2.2.8.2 Therefore, a construction and demolition landfill co-located with another
waste disposal operation should be located outside of the separations
identified in Paragraphs 1.2 through 1.4,

2.2.8.3 Airport operators should be aware that on-site storage of construction and
maintenance debris, as well as out-of-service aircraft or aircraft
components, may provide an attractant for hazardous species (e.g., nesting
or perching locations). The FAA recommends these on-site areas be
monitored and/or mitigated, if necessary.

2.29 Fly Ash Disposal.

2.2.9.1 The incinerated residue from resource recovery power/heat-generating
facilities that are fired by municipal solid waste, coal, or wood is generally
not a wildlife attractant because it no longer contains putrescible matter.
Landfills accepting only fly ash are generally not considered to be wildlife
attractants and are acceptable as long as they admit no putrescible waste of
any kind, and are not co-located with other disposal operations that attract
hazardous wildlife.

2.2.9.2 Since varying degrees of waste consumption are associated with general
incineration (not resource recovery power/heat-generating facilities), the
FAA considers the ash from general incinerators a regular waste disposal
by-product and, therefore, a hazardous wildlife attractant if disposed of
within the separation criteria outlined in Paragraphs 1.2 through 1.4.

2.3 Water Management Facilities.

Drinking water intake and treatment facilities, storm water and wastewater treatment
facilities, associated retention and settling ponds, ponds built for recreational use, ponds
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and fountains for ornamental purposes, and ponds that result from mining activities
often attract large numbers of potentially hazardous wildlife. Development of new open
water facilities within the separation criteria identified in Paragraphs 1.2 through 1.4
should be avoided to prevent wildlife attractants. If necessary, land-use developers and
airport operators may need to develop management plans, in compliance with local and
state regulations, to support the operation of storm water management facilities on or
near all public-use airports to ensure a safe airport environment. The FAA
recommends these plans be developed in consultation with a Qualified Airport Wildlife
Biologist®, to minimize hazardous wildlife attractants.

231 Existing Stormwater Management Facilities.

2.3.1.1 On-airport stormwater management facilities allow the quick removal of
surface water, including discharges related to aircraft deicing, from
impervious surfaces, such as pavement and terminal/hangar building roofs.
Existing on-airport detention ponds collect stormwater, protect water
quality, and control runoff. Because they slowly release water after
storms, they may create standing bodies of water that can attract hazardous
wildlife. Where the airport has developed a Wildlife Hazard Management
Plan, Part 139 regulations require the immediate correction of any wildlife
hazards arising from existing stormwater facilities located on or near
airports using appropriate wildlife hazard mitigation techniques. Airport
operators should develop measures to minimize hazardous wildlife
attraction in consultation with a Qualified Airport Wildlife Biologist.

2.3.1.2 Where possible, airport operators should modify stormwater detention
ponds to allow a maximum 48-hour detention period for the design storm.
The combination of open water and vegetation is particularly attractive to
waterfowl and other hazardous wildlife. Water management facilities
holding water longer than 48 hours should be maintained in a manner that
keeps them free of both emergent and submergent vegetation. The FAA
recommends that airport operators avoid or remove retention ponds and
detention ponds featuring dead storage to eliminate standing water.
Detention basins should remain totally dry between rainfalls. Where
constant flow of water is anticipated through the basin, or where any
portion of the basin bottom may remain wet, the detention facility should
include a concrete or paved pad and/or ditch/swale in the bottom to
prevent vegetation that may provide nesting habitat. Drainage basins with
a concrete or paved pad should be maintained to prevent or remove any
sediment build-up to prevent vegetation growth.

2.3.1.3 When it is not possible to drain a large detention pond completely, airport
operators may use physical barriers, such as bird balls, wire grids, pillows,

3 See Advisory Circular 150/5200-36, Qualifications for Wildlife Biologist Conducting Wildlife Hazard Assessments
and Training Curriculums for Airport Personnel Involved in Controlling Wildlife Hazards on Airports.
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or netting, to deter birds and other hazardous wildlife. When physical
barriers are proposed, airport operators must evaluate their use,
effectiveness and maintenance requirements. Airport operators must also
ensure physical barriers will not adversely affect water rescue. Before
installing any physical barriers over detention ponds on Part 139 airports,
airport operators must get approval from the appropriate FAA Regional
Airports Division Office.

2.3.14 The FAA recommends that airport operators encourage off-airport
stormwater treatment facility operators to incorporate appropriate wildlife
hazard mitigation techniques into stormwater treatment facility operating
practices when their facility is located within the separation criteria
specified in Paragraphs 1.2 through 1.4.

23.2 New Stormwater Management Facilities.

The FAA recommends that storm water management systems located within the
separations identified in Paragraphs 1.2 through 1.4 be designed and operated so as not
to create above-ground standing water. Stormwater detention ponds should be
designed, engineered, constructed, and maintained for a maximum 48—hour detention
period after the design storm and to remain completely dry between storms. To
facilitate the control of hazardous wildlife, the FAA recommends the use of steep-
sided, rip-rap or concrete lined, narrow, linear-shaped water detention basins. When it
is not possible to place these ponds away from an airport’s aircraft operations area (but
still on airport property), airport operators may use physical barriers, such as bird balls,
wire grids, floating covers, vegetation barriers (bottom liners), or netting, to prevent
access of hazardous wildlife to open water and minimize aircraft-wildlife interactions.
Caution is advised when nets or wire grids are used for deterring birds from attractants.
Mesh size should be < 5 cm (2”) to avoid entangling and killing birds and should not be
made of a monofilament material. Grids installed above and across water to deter
hazardous birds (e.g., waterfowl, cormorants, etc.) are different than using a small mesh
covering but also provides an effective deterrent. Grid material, size, pattern and height
above water may differ on a case-by-case basis. When physical barriers are used,
airport operators must evaluate their use and ensure they will not adversely affect water
rescue. Before installing any physical barriers over detention ponds on Part 139
airports, a review by a Qualified Airport Wildlife Biologist should be conducted, prior
to approval from the appropriate FAA Regional Airports Division Office. All
vegetation in or around detention basins that provide food or cover for hazardous
wildlife should be eliminated. If soil conditions and other requirements allow, the FAA
encourages the use of underground storm water infiltration systems because they are
less attractive to wildlife.

2.3.3 Existing Wastewater Treatment Facilities.

2.3.3.1 The FAA recommends that airport operators immediately correct any
wildlife hazards arising from existing wastewater treatment facilities
located on or near the airport.
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