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EXECUTIVE SUMMARY

The purpose of this report is to address the 100-year (base) floodplain encroachments resulting
from the roadway improvements evaluated in the Project Development and Environment (PD&E)
study for CR-510 from CR-512 to 58th Avenue. In accordance with Executive Order 11988m
“Floodplain Management”, USDOT Order 5650.2, “Floodplain Management Protection”, and
Federal-Aid Policy Guide 23 CFR 650A, floodplains must be protected. The intent of these
regulations is to avoid or minimize highway encroachments within the base floodplains, and to
avoid supporting land use development incompatible with floodplain values.

The scope of this project includes reconstruction of CR-510 from an existing two-lane roadway
facility to one with four lanes. and replacement of three (3) bridges and two (2) culverts. This
project is located in Indian River County, Florida, in the vicinity of the City of Sebastian. Also, the
project is located in Township 31 S - Range 38E - Sections 23, 25, and 26 & Township 31 S - Range
39 E - Sections 21 and 30.

A review of the Flood Insurance Rate Map (FIRM) published by Federal Emergency Management
Agency (FEMA), indicates that the study area is located in Special Flood Zones A, AE, X and X500.
The portion of the study area located in Zone A has a 1% annual chance of being flooded by the
base flood (100-year storm) with no base flood elevation determined. Areas located in Zone AE
also has a 1% annual chance of being flooded by the 100-year storm with base flood elevations
determined. Areas identified in Zones X & X500 are estimated to have less than 1 foot or no
flooding at all during the 100-year storm.

The northbound/southbound portion of CR-510, between CR-512 and just north of 86th St, is
located in Zone AE with base elevations ranging from 18.5 to 20.0-ft NAVD (20.0 to 21.5-ft NGVD).
The eastbound/westbound portion of CR-510, located between 90th Avenue and 58th Avenue,
is mainly located in Zone X. A negligible portion of the eastbound/westbound corridor is located
in Zones A and AE. The portion of CR-510 located in Zone AE has a base flood elevation of 15.5-
ft NAVD (17.0-ft NGVD).

Although this project involves work within the horizontal limits of the 100-year floodplain, no
work is being performed below the 100-year flood elevation and, as a result, this project does
not encroach upon the base floodplain.

This project will affect several cross drains due to the widening of the CR-510 roadway.
Recommendations for culvert replacement or extension are given in Section 5 of the report. It is
necessary to ensure that adequate hydraulic capacity and no adverse effects on downstream and
upstream canal stages.
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1 INTRODUCTION

The Florida Department of Transportation (FDOT) is conducting a Project Development and
Environment (PD&E) Study for the widening and reconstruction of CR-510 from CR-512 to 58th
Avenue. The purpose of this report is to address the 100-year (base) floodplain encroachments
resulting from the roadway improvements evaluated in the Project Development and
Environment (PD&E) study for CR-510 from CR-512 to 58th Avenue. In accordance with Executive
Order 11988m “Floodplain Management”, USDOT Order 5650.2, “Floodplain Management
Protection”, and Federal-Aid Policy Guide 23 CFR 650A, floodplains must be protected. The intent
of these regulations is to avoid or minimize highway encroachments within the base floodplains,
and to avoid supporting land use development incompatible with floodplain values.

1.1 PROJECT DESCRIPTION

The scope of this project includes reconstruction of CR-510 from an existing two-lane roadway
facility to one with four lanes. The project was broken down into four (4) distinct segments. Each
segment has unique characteristics as well as potential differences in right-of-way, operational,
geometric and environmental features. These segments consist of Urban and/or Sub-Urban
typical sections. A representation of each section is shown in Figures 1-1 and 1-2 below. Refer to
Appendix A for typical sections for the recommended alternative. Also, the scope of this project
involves the replacement of three (3) bridges and two (2) culverts.
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Figure 1-1: Urban typical section
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Figure 1-2: Sub-Urban typical section
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1.2 PROIJECT LOCATION

This project is located in Indian River County, Florida, in the vicinity of the City of Sebastian. Also,
the project is located in Township 31 S - Range 38E - Sections 23, 25, and 26 & Township 31 S -
Range 39 E - Sections 21 and 30. Refer to Figure 1-3 for the location of the project.

Project Corridor

Figure 1-3: Project Area
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2 LAND USE

2.1 Existing Land Use

According to Indian River County Zoning Maps, the project is located in the following zoning
areas: Agriculture, Limited Commercial, Public Land Conversation, Planned Development
Traditional Neighborhood Design, Multi-Family Residential, and Single-Family Residential.
Proposed roadway improvements will occur in all of the zoning area except for Public Land
Conversation. Refer to Appendix B for Indian River County Existing Zoning Maps.

2.2 Future Land Use

According to the 2030 Indian River County Future Land Use Map, revised on January 12, 2016,
future land uses in the project area will remain unaltered with the exception of an agricultural
zoning area north of CR 510, between Shakespeare St and 66" Ave. This area has been designated
as future residential land. See Appendix B for the 2030 Indian River County Future Land Use Map.
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3 EXISTING CONDITIONS

3.1 Hydrologic Data

Historical rainfall data was obtained from the St John’s River Water Management District
(SJRWMD) Average Rainfall Maps. See Table 3-1 below for average rainfall for various rainstorm
events within the project area and Appendix C for the SIRWMD Average Rainfall Maps.

Table 3-1: SIRWMD Average Rainfall Data

Rainstorm Rainfall

Event (inches)
10-Year 24-Hour 7.6
25-Year 24-Hour 9.4
100-Year 24-Hour 12.2
10-Year 48-Hour 8.7
25-Year 48-Hour 10.5
100-Year 48-Hour 13.6
10-Year 96-Hour 9.8
25-Year 96-Hour 11.9
100-Year 96-Hour 15.2

3-1
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3.2 Base Floodplain

The Federal Emergency Management Agency (FEMA) website was reviewed to find the latest
Flood Insurance Rate Maps (FIRM) for the project area. FIRM Community Panel Numbers
12061C0078 F, 12061C0087 F and 12061C0090 F dated December 4, 2012, indicates that a small
portion of the study area is located in the 100-year floodplain. See Appendix D for FEMA FIRM
and Figure 3-1 below for the FEMA flood zones within the project limits.

A review of the Flood Insurance Rate Map (FIRM) published by Federal Emergency Management
Agency (FEMA), indicates that the study area is located in Special Flood Zones A, AE, X and X500.
The portion of the study area located in Zone A has a 1% annual chance of being flooded by the
base flood (100-year storm) with no base flood elevation determined. Areas located in Zone AE
also has a 1% annual chance of being flooded by the 100-year storm with base flood elevations
determined. Areas identified in Zones X & X500 are estimated to have less than 1 foot or no
flooding at all during the 100-year storm.
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Figure 3-1: FEMA Flood Zones

The northbound/southbound portion of CR-510, between CR-512 and just north of 86th St, is
located in Zone AE with base elevations ranging from 18.5 to 20.0-ft NAVD (20.0 to 21.5-ft NGVD).
The eastbound/westbound portion of CR-510, located between 90th Avenue and 58th Avenue,
is mainly located in Zone X. A negligible portion of the eastbound/westbound corridor is located
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in Zones A and AE. The portion of CR-510 located in Zone AE has a base flood elevation of 15.5-
ft NAVD (17.0-ft NGVD). See Table 3-2 below for a summary of the floodplain for various locations
within the study area.

Table 3-2: Floodplain Summary

Section Road Section Flood Base El. Base El. Existing EI.! Proposed Roadway
Name Description Zone (ft-NGVD) | (ft-NAVD) (ft-NAVD) Recommendation
1 CR-510 from CR-512 to | AE, X, 20.0to 18.5to Min 18.5 to | Maintain existing elevation
86t St X500 21.5 20.0 20.0-ft of 18.5-ft
R-510 f th
2 CR-510from 867 St to X - - - Maintain existing elevation
Lateral Canal L
CR-510 from Lateral AE, X . Maintain existing elevation
3 ’ 17.0 15.5 Min 17.0-ft
Canal Lto 75 Ct X500 " of 17.0-ft
4 CR_Sl.O from 75 Ct to X - - - Maintain existing elevation
Paladin Square
R-510 fi Paladi
5 gquir: t(r)osr;th Zj:m A X - - - Maintain existing elevation

! Existing elevations were obtained from Topo CADD files.

All elevations are based on the NAVD88 datum. To convert to NGVD29 datum, a shift of (+)1.463
feet is needed, as found by using the National Geodetic Survey VERTCON online tool. The
proposed roadway edge of pavement will vary within the project area. To ensure that the
roadway remains open to traffic during the 100-year flood, minimum elevations were proposed
in Table 3-2 above.

No adverse impacts are anticipated to the floodplain, as required by the SIRWMD permitting
process. Encroachments due to the proposed roadway improvements are being compensated
within the proposed stormwater management system, through the use of wet-detention and dry
retention ponds.

3.3 Soil Properties

Geotechnical data was obtained from a Geotechnical Report prepared for this study. See
Appendix E and Table 3-2 for the soil properties. A review of the documentation indicates that
percolation rates along the project corridor are fairly poor with values ranging from 1.15 to 9.69
E-05 cfs/ft?. Exfiltration trenches will not be proposed for this project. However, the hydraulic
conductivity values are reported for future reference, if needed.

Based on a desktop review of the U.S. Department of Agriculture (USDA) soil map for Indian River
County, nine (9) general mapping units underlie the existing and potential pond sites in the study
area. Drainage properties of soils within the project area range from poor to moderately well.
Refer to Appendix E for soil types.

3-3
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Table 3-2: Soil Properties
Map Unit Map Unit Name Description
Symbol

3 EauGallie fine sand Hydrologic Soil Group A/D poorly drained
Myakka- Myakka, wet, fine . . .

5 sands, 0 to 2 percent slopes Hydrologic Soil Group A/D poorly drained

6 Oldsmar fine sand Hydrologic Soil Group A/D poorly drained
Riviera Fine sand, 0 to 2 . . .

10 percent slopes Hydrologic Soil Group A/D poorly drained

12 Archbold sand, 0 to 5 percent | Hydrologic Soil Group A moderately well
slopes drained

13 Wabasso fine sand Hydrologic Soil Group C/D poorly drained
Winder fine sand, 0 to 2 . . .

14 percent slopes Hydrologic Soil Group C/D poorly drained

16 Pineda fine sand Hydrologic Soil Group C/D poorly drained

51 Riviera fine sand, depressional, | Hydrologic Soil Group A/D very poorly
0 to 1 percent slopes drained
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4 EXISTING DRAINAGE BASINS

The project area was divided into ten (10) main drainage systems (i.e. Basin 1 to 10), as shown in
Figure 4-1. Basin numbers were assigned in increments of 1, starting from the basin at the project
begin location. These basins have a combined total area of 145 Acres. Basin delineation was
primarily based on existing drainage divides such as canals, intersections, and other high points.

Based on a Desktop Analysis and Field Review, existing offsite properties are draining into the
County's Right-of-Way for basins 1, 2, 3, 5, 6, 7, 8, 9 and 10. To prevent comingling of offsite
runoff with onsite runoff, a secondary swale or offsite drainage system is proposed. Two different
types of offsite drainage systems are proposed. For basins 1, 2, 5, 6, 7 and a portion of 8, existing
homes are not close to the Right of Way line. As such, an Open Swale Offsite Drainage System
with a 4 feet bottom width, 1V:4H side slopes, located in a 32 feet wide easement is proposed
for these areas. For basins 3, 9 and a portion of 8, there are existing homes near the proposed
CR-510 Right of Way. As such, a 48 inch-wide Trunkline Offsite Drainage System, located in a 20
feet easement, is proposed for these areas. See Figure 4-2 for the location of the proposed offsite
drainage.

4.1 Basinl

Basin 1 covers CR-510 from CR-512 to 600-ft. south of Stone Point Drive. The drainage area is
approximately 3.17 Acres in size. The total impervious area is approximately 2.09 Acres. A review
of previous drainage plans and existing permit documentation shows that runoff is being
conveyed towards the north via roadside swales, pipes and culverts, and outfalls to Pond D.

4.2 Basin2

Basin 2 covers CR-510 from 600-ft. south of Stone Point Drive to 89th Street. The drainage area
is approximately 6.58 Acres in size. The total impervious area is approximately 3.41 Acres. A
review of previous drainage plans and existing permit documentation shows that runoff from the
north and south portion (with respect to 400-ft. north of Mako Way) of the basin is being
conveyed by roadside swales, pipes and culverts and ultimately discharges into Lateral Canal D.
In addition, runoff from the southwest portion of the basin discharges into Lake A.

4.3 Basin3

Basin 3 covers CR-510 from 89th Street to 85th Street. The drainage area is approximately 7.65
Acres in size. The total impervious area is approximately 3.12 Acres. A review of the previous
drainage plans and existing permit documentation shows that runoff from the left side of the
north portion of this basin (with respect to 86th St) is being conveyed to Lake A via roadside
swales and sheet flow. Runoff from all other areas within this basin, is conveyed towards the
south and ultimately discharges into Lateral Canal D.

4.4 Basin4

Basin 4 covers CR-510 from Lateral Canal D to 86th Ave. The drainage area is approximately 6.69
Acres in size. The total impervious area is approximately 2.73 Acres. A review of the previous
drainage plans and permit documentation shows that runoff from this basin is being conveyed
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toward the west by roadside swales, pipes and culverts and ultimately discharges into Lateral
Canal D. Currently, there are existing connections to two wet detention ponds of Bluewater Bay
PUD for treatment before discharging into the South Prong of the Sebastian River.

4.5 Basin5

Basin 5 covers CR-510 from 86th Ave to Lateral Canal C. The drainage area is approximately 10.14
Acres in size. The total impervious area is approximately 1.93 Acres. A review of the previous
drainage plans shows that runoff from this basin is being conveyed toward the east by roadside
swales, pipes and culverts and discharges directly into Lateral Canal C.

4.6 Basin6

Basin 6 covers CR-510 from Lateral Canal C to Lateral Canal L. The drainage area is approximately
10.03 Acres in size. The total impervious area is approximately 1.91 Acres. A review of the
previous drainage plans shows that runoff from this basin is being conveyed toward the west and
east by roadside swales, pipes and culverts. Runoff from the west portion of the basin (with
respect to 900-ft. west of 79th Ter) discharges directly into Lateral Canal C and runoff from the
east portion of the basin discharges directly into Lateral Canal L.

4.7 Basin7
Basin 7 covers CR-510 from Lateral Canal L to approximately 2,500-ft. west of 70th Ave. The
drainage area is approximately 10.22 Acres in size. The total impervious area is approximately
1.95 Acres. A review of the previous drainage plans shows that runoff from this basin is being
conveyed toward the west by roadside swales, pipes and culverts and discharges directly into
Lateral Canal L.

4.8 Basin 8

Basin 8 covers CR-510 from approximately 2,500-ft. west of 70th Ave to 66th Ave. The drainage
area is approximately 20.63 Acres in size. The total impervious area is approximately 3.93 Acres.
Runoff from this basin is being conveyed toward the west by roadside swales, pipes and culverts
and ultimately discharges into Lateral Canal L.

4.9 Basin9

Basin 9 covers CR-510 from 66th Ave to 62nd Ave. The drainage area is approximately 6.30 Acres
in size. The total impervious area is approximately 1.94 Acres. Runoff from this basin is being
conveyed toward the west by roadside swales, pipes and culverts and ultimately discharges into
Lateral Canal L.

4.10 Basin 10

Basin 10 covers CR-510 from 62th Ave to 58th Ave. The total impervious area is approximately
2.49 Acres. Runoff from this basin is being conveyed by roadside swales, pipes and culverts and
discharges into Sub-Lateral G-S canal.
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5 EXISTING CROSS DRAINS (CD)

There are four (4) identified cross drains in this project. See below for a description of each cross
drain. Refer to Figure 6-1 for a map of the cross drains within the project area.

5.1

5.2

5.3

54

Culvert1(CD 1)

Culvert 1 (CD 1) is a 48” Reinforced Concrete Pipe (RCP), with a length of 102-ft., that runs
under CR-510 approximately 600 ft. south of Stony Point Drive. This culvert is used to
connect Lateral D Canal Watershed to Sebastian River Watershed. Proposed conditions,
under the recommended alternative, include the widening of CR-510 on both sides of the
roadway. To maintain the regional drainage pattern, an extension of CD 1 on both sides will
be needed. CD 1 will should be extended 15-ft towards the west and 2-ft toward the east.

Culvert 2 (CD 2) - Box Culvert

Culvert 2 (CD 2) is a box culvert that is located at the intersection of CR-510 and 89th Street.
It has a length of 106-ft., depth of 10-ft., and a width of 18-ft. to the west and 14-ft. to the
east. This culvert was designed to connect Lateral D Canal Watershed to Sebastian River
Watershed. Proposed conditions, under the recommended alternative, involve
realignment and widening of CR-510 towards the east. To maintain the regional drainage
pattern, a culvert replacement will be needed. A box culvert of length 121-ft. will be
required.

Culvert 3 (CD 3)

Culvert 3 (CD 3) is a 36” Corrugated Metal Pipe (CMP) with a length of 42-ft. This culvert
runs under CR-510 and is located approximately 977 ft. east of 75th Ct. Culvert 3 (CD 3) was
designed to connect the Lateral L Canal Watershed to the Sebastian River Watershed. The
proposed roadway alignment and widening is towards the north. To maintain the regional
drainage pattern, a culvert replacement will be needed. A culvert of length 134-ft will be
required for the recommended alternative.

Culvert 4 (CD 4)

Culvert 4 (CD 4) has a north pipe of 24” Reinforced Concrete Pipe (RCP) with a length of 42-
ft and a south pipe of 24” Corrugated Metal Pipe (CMP) with a length of 41-ft. This culvert
runs under CR-510 and is located approximately 960 ft. west of 58th Ave. Culvert 4 (CD 4)
was designed to connect the Lateral G Canal Watershed to the Sebastian River Watershed.
For the recommended alternative, the proposed roadway alignment and widening is
towards the south. To maintain the regional drainage pattern, a culvert replacement will
be needed. A culvert of length 104-ft will be required.

5-1
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6 WATERBODY CROSSINGS (WC)

There are four (4) identified waterbody crossings in this project. Roadway improvements will
involve work within the jurisdiction of St John River Florida Water Management District
(SJRWMD), Sebastian River Water Improvement District (SRID) and Indian River Farms Water
Control District (IRFWCD). See below for a description of the waterbody crossings within the
project area. Refer to Figure 6-1 for a map of the waterbody crossings within the project area.

6.1

6.2

6.3

6.4

WC 1 (Bridge No. 880047)

Existing Bridge 880047 is located at the intersection of CR-510 and approximately 233 ft.
east of 90th Avenue. This bridge carries CR-510 eastbound and westbound traffic over
Lateral D Canal. FDOT is proposing to place a culvert crossing at Lateral Canal-D to
accommodate the proposed roadway alignment, with a wider horizontal curve. The new
curve will improve the turning radius for traffic safety. Existing Bridge 880047 will be
removed for the recommended alternative and a triple-box culvert will be installed at
Lateral D Canal where realigned CR-510 crosses the canal. Preliminary calculations indicate
that a triple box culvert and the existing bridge will provide a similar hydraulic flow capacity
since required hydraulic capacity with the allowable backwater increment of 0.1-ft., a triple
box culvert is being proposed to address potential clogging and maintenance concerns. The
proposed culvert provides a minimum drift clearance of 1-ft. above the 100-Year FEMA
elevation.

WC 2 (Bridge No. 880063)

Existing Bridge 880063 is located at the intersection of CR-510 and approximately 79 ft.
west of 82nd Avenue. This bridge carries CR-510 eastbound and westbound traffic over
Lateral C Canal. Existing Bridge 880063 will be removed for the recommended alternative
and a new bridge will be installed over Lateral C Canal to accommodate the proposed
widening of CR-510. Existing plans show that the bridge at this location consists of timber
and steel piles with an overall length of 75-ft. The bridge proposed for this location will
have an overall length of 85-ft.

WC 3 (Bridge No. 880044)

Existing Bridge 880044 located at the intersection of CR-510 and approximately 433 ft. east
of 79th Terrace. carries CR-510 eastbound and westbound traffic over the Lateral L Canal.
Existing Bridge 880044 will be removed for the recommended alternative and a new bridge
will be installed over Lateral L Canal to accommodate the proposed widening of CR-510.

WC 4 (Culvert Replaced with Bridge Structure)

The existing 106” x 60” CMP culvert is currently a cross drain that is used to connect Lateral
L Canal to the Sebastian River Watersheds. The existing 106” x 60” CMP culvert will be
removed for the recommended alternative and replaced with a bridge structure. For more
information, refer to the Bridge Hydraulics Report.
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7 CONCLUSION

There is no change in flood “Risk” or adverse floodplain impacts associated with this project. The
following floodplain statement was taken from Chapter 13 of the FDOT PD&E Manual (statement
Number 1).

Although this project involves work within the horizontal limits of the 100-year floodplain, no work
is being performed below the 100-year flood elevation and, as a result, this project does not
encroach upon the base floodplain.

This project will affect several cross drains due to the widening of the CR-510 roadway.
Recommendations for culvert replacement or extension are given in Section 5 of the report. It is
necessary to ensure that adequate hydraulic capacity and no adverse effects on downstream and
upstream canal stages.
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(Typical Sections)

A1-A5: Recommended Alternative Typical Sections
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APPENDIX B

(Zoning Maps)
B1-B5: Indian River County Existing Zoning Maps

B6: 2030 Indian River County Future Land Use Map



B1

Appendix B

CR-510 (CR-512 to 58 Avenue), FM# 405606-2-22-02

— m—— ™ GOC | 99 ] L9C | 892 ] 6% ] oL 96¢] L62 ose] 1se|zac] ese| vac [ oc] ose|  eae
Vov 0% t Ltz o |2 w " 2 ; A o 6%z _ m| %€ | & iz ﬁigm _mmN e S 23 3 (3 g ;
12 ; = m ‘
Quwo 01 4 - mw 6c o e ree 06/€8AVN S3ILVNIAHOO0D 3ANV1d 31V1S
0z |2 0z 4 , .
" 4&)&( @ @ w_ @ P2 A= wr |Z | d331INVHVNO LON SI ADVHNOJV S1l J3IAIMOH
A(Oa,/ o 6 o . e - 0¢ @ 2 - o M | S3DUNOS FT1aVIT3d INOHd NIMVL SI NIFH3H AINIVLINOD NOILVINHOANI IHL
> 1\ : : || e-sy
o 2 0¥ 12 iy @) |
i 8l Z o 4 e -
AL o @ — "= - ® >| o 2 : AJAUNS V 1ON - 1V1d TVNOILVINHOLNI
oo 0L 0 C 5> e 6 — M 0 s 85z h
| 2 0o sde 2 e 6 vz I
1 09 0% 3 o9 8 Z ) 152 E 188} G /€ = Yyoul |
4 —1 0, () [V | oz 8l 2z 1661 I8d I
. — OML dSVHd
Q] s e Q o L “ H o — ONIANVT 0LS oo/ I
—> . 008 (0]0)4 00¢ 0
% § vl () g —
€l Zl 09 =] 9l 08 9l A
() 03 o 06
£f¢ 1
: (©)
e 0L e 5 |
< §
—m s oo | @ |
0z ; !
»| o8 7 oo | 1
— % vl 2 vl H
" oo Lo | o ) | *€-u0) pue z-uo)) Jo Arepunoq as1oa1d ot 19s [[Im
)L J L G Yo Bl & ) | pue [eaoxdde gess Kyjunoo axmbar skoains yong “UOJEULIOIUY 910t 10T
c— e — - — - —HE@IADINIMNETd = — e X0 A AN N A e N L N N Nm *SKOAINS [RIUSWUOIIAUD J1J109ds-9)1s uodn juoFunuod Jjers wEﬁ:EQ%_mEoE:oEVWo A1unoo 1oe1u0)
v - = . ~ . “UONBOIJLIDA AdAINS 0) 393[qns ‘Z-uo)) pauoz
oo | o6 od o [ oe | o2 7 tord = ) o8 fousfoeruasfoufenlrfenen] 124/ on @l < b €-U0D) pu® T-U0D) apnjout ABWI JOARY UENSEQAS 1S A H Q.n_ ¢ O.w
1 sdoevdion avizsveas a) é a3 03 Juaoelpe suoneuSisop Sutuoz :FION oI SPUE[JoM JUOILISALL pado[aAspuf) “HLON
0sz 09 [ 0l 02 % 0 HIDNVOHON 6@
62 18d e
| o ge [ v ||| o J ans P : JSH 6 ) ) 89 > .uAv
PR — L o * I ALNNOO 310N7T "LS _
oor| o8 |ou|og]os|ov]os|oz o« 0 g 0 |3, . ¢l finn Jsan i1 Npisaas| 79} Ic L ) |
" 5 > z coow | % fos)orfos oz [ os | os [OO] 1| * = ViV ALNNOD
|z L = ! €9
8z o | 1e |ze | ee | ve|ose| % . e z @ 1z m INAEICRERNATS b B S L 4 _M I—o / 3390HO3I3IMO
J s o ( E 2 5 X
d31 3OAINO0HY } 3
N ¢ N o foe|oee /oy |5 2|2 i I e I I e “ ” : 4Q daNIOd ANORE: IO | i g
os|ov|oe|oz| o1 o |o | 0 \ = ©) ; e e - ( S 1 09) ]
INZENEEDY P [ ose | oz | oe ] ov|os| oo oz L J 9
e — T\ 05 = @ NIATI sel 2 E LY
: ! Z ! L \
wla e« u - ® ” 5 B., Sl e AV LITNVIYLS S el sl = = S} e ) _u
S J oo | oz e o Lge gy ( =
&31 1svanad 12 . i (0 T BT T T T o ch ' /y
: oL g . [ | mvm
D W I 09 2] a i 09 63¢ ' \
4 os oe oz | o W % Lk | L
e |lga & e o5 [S00C] o oez | o3 iz |or|oz|oe|ov|os 6r . N\::A ,,
= =G —1 1 L g | \ ._ o
o | oo fe]e | w |2 a £ mA ol I 62 oy VoAVaTIINS —1|on m | 09
2 0t R s 4 L]
U R S SR 06 !
NENENENNJINENTE] @ |7 w 0 o s o | o a || a a|ulon] 00 I lois : . /] mo
jas] {
= — 4 . ol 12 || m
il 9o || 6 || & || 06 || 05 SN 2 |2 o0 0z . 7 e 0z a 08 o sorrfsrifors]zifers e%s m 0ls _ | Z18 /| W_O
—_ St g g 2 7 %) = A A A
" \ n M oo - o ) - o | ooz oy | os foe [, 2 S Soom ¢ ¢ 4404 - - O ANAOD = = NV300 1 .AW
=4 \, J \, \ J O, = 9
X: UL T 4 I I m_\ - - AV IASOIINO m = 10 H Y \./WZ”\..: [ 3 OILNYILY 43 O
( - Y [ o s 1601 18d ans AVNOU L0S
SENEEINFESICEINESS! - 06 o | oz | 90| os] ov | o¢ 0 g [n]ela]|uw oo 08 Py LV LS cls | ,/ N\
) & 143 (%3 w 8l I \_ ViV (e I
ool os | ov | oe | oz | on = e JOVNIVHA ) 1d dV.LS - l _
8 oo & 6l e T ) F 08 _ |
Townvia TC | wlale|n|alala|a|e]w o |or]oz]oe]or 0 o 7 b ) ALNNOD !
i [ oe \ J J \ J @ Nagadd a¥vA3dg !
alelnla]la] o AV QILSINYIN 4 i NY, b/ |
V\ & ov f Y[ w R o | [ w o ) ® ! 9% 9
= 00 (9%} 0o
[~ . — . € 1 0 8l JIN ICTA T o 1o ~ S | 4 dVIN dOLVDO1
S o 2 06 2 06 s e (4 o Blz =] o & 1
2 = . ) y ) ) . ; y y — — <
w [5] < oz ” - 3 e 3 e ” 01 o [ov fos Joo Jau]os | os foof™ nﬂu ﬁﬂ - = m _ y-0s0y I
\. J = | <
5 ol T wo | oz wo | oz AV NYISLSIIND m e g |- I T 1 -
oD ‘ e . Sy os[ ] ows @l  oa[ ] noo[]
H3A L INOHIAVE o - s ¢ 09 S ol 09 wle|aw|w|lo|ea s |a]a]a|rn]|e ﬁ_.m 09 W F Zoo N_ <
{ \ o 7 m
5l p) He . . + = 0° 2 A Py 9-Sd 9-INd d00 NO
L a2 . 9l 0 9l 0 ¢ - % [ @) = <
g s | o |ov|oz|oe] gy og| oo 0| oe|os|oor 0 o = =i AY¥3ILINWID
EL . I 0 ! o = . o jrm
T i " T o INRERENEERD) oy tl— o
8 0t : D <
o= e wlelzl| alalal o |a]| = esd || end [ aan [ HO [
M 6 0z 6l 6l 0T €1 LINMY SANVIHPIH [NVIIJSVEYS e (14 “
2> i + 0¢ 0l ANIWIOVNYIN 69
o] & 00t : ; -
& o = ot ol 0 f& o |orfozoe| ovr [oo]or| o8 Joo| w p samols €0 % I-Sd _H_ a4d _H_ L _H_ 90 I
ol 06 \ J I\ Jm\ J » 1 _J J L )
S : = > AV:33S3NTO NN N N N & 8-HNY I ang-yo _H_ Ol I LIV _H_
w 4 (] 1 N m JON . o0 Yof i ~ s o o ™ vV V'V vV vV VvVyYy VY 1\_‘ v 19
¢ el e [ AR - Y I 3 )i NV T ERE o Ml oxa[ ] ool ov N
- ® m o |2 Ea| o 2 .VAV |/ &
° t - o | 2 2y @ el 1ad SAHOV aNvj1asod ot O b P ( o g \ X9 0L-INH § anN.idad _H_ ¢-NOD I rav4 _H_
" . 08 = - e o " 004 06 03 C b b % wer | zen | ek | ver | ser | oer Z]
< . z
: ] 5 4 a £0 3 - % - -
! =6l :
. s 7 0 = oo |3
- - 0 z o oV - 6o || e | e | ser
Zo| vz ez
T - o st e o 06 2 ot 56 / UZMZON
g o8 Zy 0y
o Z
8l 0s q = (%)) = ANVISI j-
0 0¢ = = 0z
0 0z za or |7 z v ¥ SO N N S [ [ saliepunog |901ed SIOPUIOD [B109dS = m m m ==
6 (22 = /N 4
6) o UE o} ez Ot o9 0t — DAV g Vv s1EA 10nbI s108)
C o o, - - . o * HEd JONDIV B SI98IL- = — — sour JegalL
& AFGHOSIA .,
. - (4 6 e : 0| @
el o AL LINN S9UIT UONOBS - — - — p
Fed oL 24 144 € 0z 24 (44 M 8l ¥1-8€-1€ AHSSASSY 05 AV spwi AUD ‘ ‘ ‘ ‘
g J J U J Zaf oe <> seul Jepues|y
P . \ | oz o 09 L 4 TN
ot | oz | ov T I i ) = am P BUIT AUNOD) e SJ8uI0) uonoses SS1d [
¢ |LIND 8 0 0} oo 0L /
o | oe | SN [ Nvifsvaap O.e_ " = S B -
: : ¥ g 62 0 > i
L oo | 02 | o8 | o6 J L ) o ol 2w o8 mf ANTOHATIVIA
g AV 3N =
2 : : ANVHO : 06 Jﬁv
& oo v ma € ASVHJ_SEIV] NVILSVEdS 8 5w 2 oo iga W ziLl 1ad o
] 2 ¥ ASVHd
- o = E oP
PL& 2 e o Yo y & 2
- [/J\ g @ 7 ANVISI 33VT 00h
< 0€ - < - - -
AN : | o L£21-922-2LL 9uoud
(1
L ) G . g 0962€ 14 'Yyoeag O.IdA
EH @ o * jodais yiLez 108l
0
- ‘ 6951 184 * “_.C@E__LNQ@Q uC@EQO_0>0Q >u_r_3EEOO
Z
5 o ‘ ov | oe | oz | o1 b *
= |3 A et e v nw |
LA rise1e passafsy " CLl Al LINN !
% 4 09 | oz |og| 06 <
& o NIERNAR) <
= 89
o 2 % T ov | og | oz | 01 T
T\ y, ve 991 1ad ; - €6} R 3 -
2 " 2 ANVISI 83V F Zoo
mw \ 99 s€ o | e b & PI-8E-1E AASSASSY “ 2 =3
1A v jes]
= 9l 0 o an L 11 A.m(IL /, - = NAHOSIA 0z
ol L — EEBR7T AV.NOAId z . <>
— . i NVILSVEAS ~ I
Sk Zz L 2
ov | o | oz | ot S
L1 e 8 g
8 N\s\ | W 66 <*
z Efow|w — = 11 LINN m
& m.Vm O IOVIL LV1daY o 6 ]oe| i wAY
| ey ONIids % NVILSVEES NVS PS NN
= = ——-—-—-—-—-/\V~3573H9- ‘6L M
ay enuep :9)eq de
% /_/wxr o0 |ooos| oe | oz | on 8 1 Avm_‘ 910¢ 61 r a N
S JLINC \AV Q
, 00 ] it 6l 9 . .
m 2 [P1-8€H1€ A SSHS m(.? 8l 61 B mm NQ -L@DE:Z NE
(4 > 0 nls|o (4 s
= WV OONV1 T
A |k i : - uoI}od
> |fl— > 06 004 06 00} 06 el 1 )
e 24y 2% W m “ 15 9 ) E 2
—1[z o] |E n 08 woles T ® e o f 2
) - > $1-8€-1€ AASSASSY Z 3 m N =
2 5| L= |t o o3 o 57 [2"2 ) -
2 = ] 8061 18d ® T 7 Mo.o_ wQVu % .
e | Sl lo Bl Jo 7l =272 i 1 VATIFOTd "ALNNOD YHAIM NVIANI
== MAINAD D < 0 > o <
n.v)/ oo w |4 ot STV NVI > vl . @ vl 0 % |z os (@)
S @ G = L
,W\\vv p - 07 o st oy st 0y & | g o8
\ L L 91 = L 2
b, 4 " . 0l 9l 0e o U3 8 | . 0L
A & J W ’ -
CNCH da INMOASANYT 4o e & 6 b 1 QIS >
12 d s L 2
2 Ao ) (= | [ =) 8l 01 8 01 0 ANVISI a9V



Shaquon.Samuel
Polygon


B2

Appendix B

CR-510 (CR-512 to 58 Avenue), FM# 405606-2-22-02
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CR-510 (CR-512 to 58 Avenue), FM# 405606-2-22-02
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Appendix B

CR-510 (CR-512 to 58 Avenue), FM# 405606-2-22-02
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Final Location Hydraulics Report
CR-510 (CR-512 to 568 Avenue), FM# 405606-2-22-02

APPENDIX C

(Rainfall Maps)

C1-C9: SIRWMD Average Rainfall Maps
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Figure 6. 10-Year 24—Hour Maximum Rainfall for Northeast Florida, Inches.
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Figure 7. 25-Year 24-Hour Maximum Rainfall for Northeast Florida, Inches.
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Figure 9. 10-Year 48-Hour Maximum Rainfall for Northeast Florida, Inches.
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Figure 10. 25-Year 48-Hour Maximum Rainfall for Northeast Florida, Inches.
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CR-510 (CR-512 to 568 Avenue), FM# 405606-2-22-02

APPENDIX D

(Floodplain Maps)

D1-D6: FEMA FIRM
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C.R. 510 (C.R. 512 to 58 Avenue), FM# 405606-2-22-02
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Final Location Hydraulics Report
CR-510 (CR-512 to 568 Avenue), FM# 405606-2-22-02

APPENDIX E

(Geotechnical Data)

E1-E12: CR 510 Geotechnical Report

E13-E18: NRCS Soil Map



CR-510 (CR-512 to 58 Avenue), FM# 405606-2-22-02 Appendix E E1

Date: April 12,2017
Prepared by: GCME ’ Inc.
TO: Metric Engineering, Inc.

13940 SW 136th St #200
Miami, Florida 33186

Attention: Mr. Carlos Rodriguez, P.E.
Transportation Planning Manager

SUBJECT:  Geotechnical Report -Revised
Roadway Soils Survey and Structures
CR 510 PD&E Study
From CR 512 to 58" Avenue
Indian River County, Florida
FM No.: 405606-2-22-02
GCME Project No.: 2000-01-15013

Dear Mr. Rodriguez

GCME, Inc. has completed the Geotechnical Services Report — Roadway Soils Survey and
Structures in connection with the subject project. The purpose of this report is to provide all
available existing geotechnical information to the roadway/structural engineers and for preparation
of the plans for the proposed improvements (PD&E Study).

This report is updated to incorporate the comments made in reference to our previous report dated
December 20, 2016 and the follow up discussion during our meeting with Ms. Maria Formoso,
P.E., Mr. Matthew Gisondi, P.E., Mr. Terrance Walters (with FDOT) and you on March 21, 2017,
at the FDOT District IV office.

The following report includes the methods of study, evaluations and recommendations concerning
geotechnical aspects of the proposed improvements.

The work was completed following our contract with your firm and followed the basic guidelines

of the Florida Department of Transportation (FDOT) Soils and Foundations Handbook, 2016.
This report is written using English units.

GCME, Inc. 1730 W. 10" Street, Riviera Beach, FL-33404; Ph: 561/845-8727; Fax: 561/845-8728: www.gcmeinc.com
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LEGEND

This Boring Location Plan is approximate. We understand that the borings were not actually surveyed.

‘ Borings Drilled for Indian River County Project

This Approximate Boring Location Plan is prepared based on an old hard copy of the plan set received during 2004 from the prime consultant for

FDOT Project - FPID No.: 405606-1-22-01.

$ Borings Drilled for FDOT Project - FPID No.: 405608-1-22-01
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CR-510 (CR-512 to 58 Avenue), FM# 405606-2-22-02

Appendix E

E9

This Boring Location Plan is approximate. We understand that the borings were not actually surveyed.

¢ Borings Drilled for Indian River County Project

This Approximate Boring Location Plan is prepared based on an old hard copy of the plan set received during 2004 from the prime consultant for

FDOT Project - FPID No.: 405606-1-22-01.

$ Borings Drilled for FDOT Project - FPID No.: 405606-1-22-01
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CR-510 (CR-512 to 58 Avenue), FM# 405606-2-22-02

GCME

Reference: FDOT Project, FPID No.: 405606-1-22-01

Appendix E

Table - E1

Borehole Permeability Test Results

BHP Name K K
/Location Station Offset* (cfs/ft?) (feet/day)
BHP # 1 [E5] 39+00 4RT 6.94E-05 6.0
BHP # 2 [W10] 50+00 5LT 1.16E-05 1.0
BHP # 3 [E27] 83+00 8 RT 3.47E-05 3.0
BHP # 4 [W32] 94+00 1LT 1.15E-05 1.0
BHP # 5 [N51] 131400 OLT 1.16E-05 1.0
BHP # 6 [S56] 142+00 2RT 3.47E-05 3.0
BHP # 7 [N74] 177+00 1LT 6.14E-06 0.5
BHP # 8 [S89] 210+00 1RT 1.23E-05 1.1
BHP # 9 [N97] 223+00 1LT 3.50E-05 3.0
BHP # 10 [S101] 234+00 2RT 8.02E-05 7.0
BHP #11[N121] [ 24,10 1LT 3.62E-05 3.1
BHP # 12 [S127] 286+00 2RT 9.69E-05 8.4
BHP # 13 [N145] 321+00 2LT 1.53E-05 1.3
BHP # 14 [$165] | 350,400 5RT 2.59E-05 2.2

* Offset measured from edge of pavement

E12
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Table: Soil Types in Project Area

Map Unit Map Unit
Description
Symbol Name
3 EauGallie fine = Hydrologic Soil Group A/D
sand = Drainage Class: poorly drained
» Profile: 0 to 5 inches consist of fine sand
5 to 26 inches consist of fine sand
26 to 42 inches consist of fine sand
42 to 47 inches consist of fine sand
47 to 62 inches consist of sandy clay loam
62 to 80 inches consist of loamy sand
= Permeability rate: 0.06 to 1.98 in/hr
5 Myakka- = Hydrologic Soil Group A/D
Myakka, wet, = Drainage Class: poorly drained
fine sands, 0 to = Profile: 0 to 6 inches consist of fine sand
2 percent slopes 6 to 20 inches consist of fine sand
20 to 36 inches consist of fine sand
36 to 80 inches consist of fine sand
= Permeability rate: 0.57 to 5.95 in/hr
6 Oldsmar fine » Hydrologic Soil Group A/D
sand = Drainage Class: poorly drained
= Profile: 0 to 5 inches consist of fine sand
5 to 32 inches consist of fine sand
32 to 50 inches consist of fine sand
50 to 62 inches consist of sandy clay loam
62 to 80 inches consist of loamy fine sand
= Permeability rate: 0.06 to 0.20 in/hr
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Table: Soil Types in Project Area

Map Unit Map Unit
Description
Symbol Name
10 Riviera fine = Hydrologic Soil Group A/D
sand, 0 to 2 = Drainage Class: poorly drained
percent slopes = Profile: 0 to 6 inches consist of fine sand
6 to 28 inches consist of fine sand
28 to 36 inches consist of sandy loam
36 to 42 inches consist of sandy clay loam
42 to 80 inches consist of fine sand
= Permeability rate: 0.60 to 6.00 in/hr
12 Archbold sand, = Hydrologic Soil Group A
0 to 5 percent = Drainage Class: moderately well drained
slopes = Profile: 0 to 2 inches consist of sand
2 to 80 inches consist of sand
= Permeability rate: 20.00 to 50.02 in/hr
13 Wabasso fine = Hydrologic Soil Group C/D
sand = Drainage Class: poorly drained
= Profile: 0 to 7 inches consist of fine sand
7 to 24 inches consist of fine sand
24 to 35 inches consist of fine sand
35 to 48 inches consist of sandy clay loam
48 to 80 inches consist of loamy sand
= Permeability rate: 0.06 to 0.20 in/hr
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Table: Soil Types in Project Area

Map Unit
Symbol

Map Unit
Description
Name

14

Winder fine = Hydrologic Soil Group C/D

sand, 0 to 2 = Drainage Class: poorly drained

percent slopes = Profile: 0 to 7 inches consist of fine sand
7 to 17 inches consist of fine sand

17 to 23 inches consist of sandy loam
23 to 34 inches consist of sandy loam
34 to 48 inches consist of sandy loam
48 to 65 inches consist of sandy loam
65 to 80 inches consist of loamy sand

= Permeability rate: 0.06 to 0.20 in/hr

16

Pineda fine sand Hydrologic Soil Group C/D

Drainage Class: poorly drained

Profile: 0 to 4 inches consist of fine sand
4 to 9 inches consist of fine sand

9 to 23 inches consist of fine sand

23 to 40 inches consist of sandy loam
40 to 80 inches consist of loamy sand

Permeability rate: 0.06 to 0.20 in/hr

51

Riviera fine Hydrologic Soil Group A/D

sand, Drainage Class: very poorly drained
depressional, 0 Profile: 0 to 4 inches consist of fine sand
to 1 percent 4 to 36 inches consist of fine sand

slopes 36 to 42 inches consist of fine sandy loam
42 to 56 inches consist of fine sand

56 to 80 inches consist of fine sand

Permeability rate: 0.60 to 2.00 in/hr
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Map Unit Legend

Indian River County, Florida (FL061)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
3 EauGallie fine sand 52.5 18.5%
5 Myakka-Myakka, wet, fine 13.1 4.6%
sands, 0 to 2 percent slopes
6 Oldsmar fine sand 38.6 13.6%
10 Riviera fine sand, 0 to 2 percent 95.8 33.8%
slopes
12 Archbold sand, 0 to 5 percent 9.3 3.3%
slopes
13 Wabasso fine sand 40.5 14.3%
14 Winder fine sand, 0 to 2 percent 17.9 6.3%
slopes
16 Pineda fine sand 8.0 2.8%
51 Riviera fine sand, depressional, 3.4 1.2%
0 to 1 percent slopes
99 Water 4.5 1.6%
Totals for Area of Interest 283.6 100.0%
USDA  Natural Resources Web Soil Survey 11/4/2016
==l Conservation Service National Cooperative Soil Survey Page 3 of 3
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