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EXECUTIVE SUMMARY

The SR 33 Project Development and Environment (PD&E) Study is being conducted by the
Florida Department of Transportation (FDOT) to evaluate roadway and interchange
improvement alternatives. The project limits of the SR 33 PD&E Study are from Old Combee
Road to north of Tomkow Road in Polk County, a distance of approximately 4.33 miles. The
existing roadway is generally a two-lane rural roadway that is a designated Emergency
Evacuation Route.

SR 33 is currently classified by FDOT as an urban minor arterial through the study limits.
Although a preferred roadway typical section and interchange alternative have not been
determined yet, a four-lane divided roadway with four through lanes under 1-4 is proposed.
The existing SR 33 road right-of-way is 200 feet in width which should accommodate the
proposed widening of SR 33. Improvements to the I-4 interchange will consist of ultimate
interchange improvements that will involve replacing the I-4 bridges over SR 33. The proposed
roadway typical section used for the purposes of this report consists of the pavement savings
roadway typical section; a four-lane divided roadway with a raised median, a 10-foot shared-
use path, a 5-foot sidewalk, and roadside ditches for stormwater conveyance.

Existing Drainage Conditions

The project is located entirely within the Withlacoochee River sub-basin of the Orange
Hammock River Watershed as defined by the Southwest Florida Water Management District
(SWFWMD). Although the project lies entirely within the Withlacoochee River sub-basin, SR 33
currently outfalls to three different sub-basins within the project limits: Lake Deeson,
Withlacoochee River, and Saddle Creek. Lake Deeson is a closed basin located north of SR 33
near Old Combee road. The general flow pattern within the Withlacoochee River basin is north
towards the Withlacoochee River. Saddle Creek is located south of SR 33 and the general flow
pattern for this basin is south towards Peace River. Each outfall sub-basin has its own
Waterbody ID (WBID), which are summarized below. It should be noted that Lake Deeson and
Saddle Creek are verified as Impaired based on the current FDEP 303(d) list.

» WBID 1449A — Lake Deeson — Per the current 303(d) list, this WBID is listed as impaired
for Nutrients. With the Group 4 assessment, it was assessed for Dissolved Oxygen as
not impaired.

» WBID 1449 — Orange Hammaock — Per the current 303(d) list, this WBID is not listed as
Impaired for Nutrients or Dissolved Oxygen. With the Group 3, Cycle 2 assessment, it
was assessed for Dissolved Oxygen and Nutrients (Chlorophyll-a) as having insufficient
data, although Chl-a indicate this waterbody is not impaired.

» WBID 1497 — Saddle Creek — Per the current 303(d) list, this WBID is listed as Impaired
for Nutrients and Dissolved Oxygen within the Group 3 assessment.

There are eight (8) existing cross drains and two (2) existing bridge culverts within the project
limits allowing for conveyance of offsite and onsite runoff. Thirteen (13) existing roadway

Inwood Consulting Engineers January 2014
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drainage basins have been identified within the project limits. At the beginning of the project,
the stormwater runoff in Basin E (Permitted Basin) is collected in a dry linear treatment swale
that treats and contains the runoff for the 100yr/24hr storm event (closed system). The
stormwater runoff in Basin 1A is collected in roadside ditches and discharges towards CD-1 with
no outfall. The stormwater runoff in Basins 1B, 5, and 6 is collected in roadside ditches
discharging into wetland systems north of SR 33 that flow toward the Withlacoochee River. The
stormwater runoff for Basins 2 through 4 is collected in roadside ditches and discharges south
into wetland systems and existing ponds south of SR 33 that flow toward Saddle Creek. Some
degree of water quality treatment is currently provided by the existing grass ditches. A portion
of the onsite runoff sheet flows directly to adjacent wetland systems.

Future Drainage Conditions

The proposed stormwater management alternatives consist of offsite ponds, joint use ponds,
and linear dry retention systems that will treat and attenuate the stormwater runoff from the
widening project. The design of the stormwater management facilities for the project is
governed by the rules and criteria set forth by SWFWMD and FDOT. According to SWFWMD,
the post development peak rate for open basins must not exceed the pre-development peak
rate of discharge from the site for the 25-year/24-hour design storm event. For water quality
treatment of the stormwater runoff, 1” of runoff from the directly connected impervious area
(DCIA) will be used for wet detention. For dry retention, 0.5” of runoff from the DCIA for water
quality. The SWFWMD treatment criterion is per the ERP, Part B, Basis of Review, Section 5.8
“Alterations to Existing Public Roadway Projects.”

The project has been divided into a total of eight (8) roadway drainage basins, one (1)
existing/permitted basin and seven (7) proposed basins, within the project limits. One (1)
offsite pond alternative for basins 1 through 4 and 6 has been analyzed to determine the
location of stormwater treatment sites. The ponds were sized to accommodate the onsite and
offsite runoff within the stormwater management facility. It should be noted that for Basin 2, it
is proposed to use the existing pond south of SR 33 as a joint use facility as an additional
alternative to accommodate the onsite and offsite runoff.

In addition to the offsite pond alternative, dry linear treatment for each basin was analyzed to
determine the feasibility of using dry linear retention swales along the roadway within the
existing FDOT right of way. The linear ponds were sized to accommodate the onsite and offsite
runoff and were analyzed for recovery in order to meet the SWFWMD criteria; total treatment
volume to recover within 72 hours. Please note that for this pond alternative, only the
pavement savings roadway typical section option was considered.

Floodplain impacts have been quantified for the SR 33 alignment and the I-4/SR 33 interchange
improvements and are included in the SR 33 Location Hydraulic Report.

The following parameters were considered in the selection of potential offsite pond sites:
» Hydrologic and hydraulic factors such as existing ground elevation, soil types, estimated

seasonal high water table (SHWT), stormwater conveyance feasibility, allowable
hydraulic grade line (HGL);

Inwood Consulting Engineers January 2014



SR 33 from Old Combee Road to North of Tomkow Road

Financial Project Number: 430185-1-22-01

Conceptual Pond Siting Report

Page 5

» Environmental resource impacts including wetlands and threatened or endangered

species;

YV V V V V

Summary

Floodplain impacts;

Major utility conflict potential;
Estimated right-of-way acquisition;
Impacts to cultural resources; and

Hazardous Materials Contamination

Potential offsite pond sites, joint use pond, and dry linear retention swales have been identified

and analyzed along the project limits.

The analysis estimates right-of-way needs using a

volumetric analysis, which accounts for water quality treatment and water quantity for runoff
attenuation. Please note that the recommendations were based on pond sizes and locations

determined from preliminary data calculations,

reasonable engineering judgment, and

assumptions. Pond sizes and configurations may change during final design as more detailed
information on SHWT, wetland hydrologic information, and final roadway profile become
available. Please refer to Table 1 for a summary of the stormwater pond alternatives.

Table 1 — Summary of Stormwater Pond Alternatives

Offsite Pond Right-of-Way Area (ac)
Basin Pond Alternative
(Including Access Easement)
= Linear Swale N/A
Pond 1 1.89
1 Linear Swale N/A
Pond 2 3.02
2 Joint Use N/A
Linear Swale N/A
Pond 3 2.1
3 Linear Swale N/A
Pond 4 1.06
4 Linear Swale N/A
5 Ponds 5A, 5B, 5C *N/A
Pond 6 1.39
6 Linear Swale N/A
**7 Linear Swale N/A
Total 9.46
*Pond area consists of combined infield pond areas within the proposed I-4/SR 33 Interchange.
**There are no proposed offsite ponds for these basins. It is proposed to use only dry linear treatment.
[ Highlighted ponds are recommended.

Inwood Consulting Engineers

January 2014



SR 33 from Old Combee Road to North of Tomkow Road Conceptual Pond Siting Report
Financial Project Number: 430185-1-22-01 Page 6

SECTION1 INTRODUCTION

The SR 33 Project Development and Environment (PD&E) Study is being conducted by the
Florida Department of Transportation (FDOT) to evaluate roadway and interchange
improvement alternatives. The project limits of the SR 33 PD&E Study are from Old Combee
Road to north of Tomkow Road in Polk County, a distance of approximately 4.33 miles. The
existing roadway is generally a two-lane rural roadway that is a designated Emergency
Evacuation Route.

SR 33 is currently classified by FDOT as an urban minor arterial through the study limits.
Although a preferred roadway typical section and bridge alternative have not been determined
yet, a four-lane divided roadway with four through lanes under I-4 is proposed. The existing
SR 33 road right-of-way is 200 feet in width which should accommodate the proposed widening
of SR 33. Improvements to the I-4 interchange will consist of ultimate interchange
improvements that will involve replacing the I-4 bridges over SR 33. The limits of the project
are shown on the Project Location Map as shown in Figure 1, Appendix 1.

The project is located entirely within the Withlacoochee River sub-basin of the Orange
Hammock River Watershed as defined by SWFWMD. The project site is within Sections 10, 11,
15, 21, 22, 28, and 29 of Township 27 South, Range 24 East. Please refer to Appendix 5 for
the SWFWMD Basin Map. A reproduction of the United States Geological Survey
(USGS) Quadrangle Maps for the project vicinity is shown in Figure 2.

The purpose of this Pond Siting Report is to discuss, analyze, and identify the stormwater
management plan for the proposed roadway alignment based on environmental, hydrology and
hydraulics, and economic factors. Stormwater management for water quality treatment and
runoff attenuation will be provided using both wet detention and dry retention stormwater
management facilities. The design of the drainage and stormwater facilities will comply with
the standards set forth by the FDOT Drainage Manual and the SWFWMD Environmental
Resource Permit (ERP) manual. The pond siting analysis for the alternative pond sites is found
in Section 6 of this report. All figures for this report are included in Appendix 1. For the
ease of review, Drainage Criteria Matrix, Pond Designh Calculations, and Pond Sites
Evaluation Matrix are included in Appendices 2, 3, and 4. Other supporting information
and data is included in the remaining appendices. Please note that the datum used for this
project is NAVD 88, unless otherwise specified.

SECTION 2 PROJECT DESCRIPTION

The existing roadway typical section for SR 33 within the project limits is a two-lane rural
roadway constructed within a right-of-way that is 200 feet in width. It includes two twelve-foot
lanes with five-foot paved shoulders along both sides of the road. Stormwater runoff is
collected in roadside swales and drains towards different outfalls consisting of adjacent
wetlands, an existing pond, and an existing canal. The posted speed limit along SR 33 ranges
from 45 mph near the Old Combee Road intersection and increases to 50 and then 60 mph

Inwood Consulting Engineers January 2014
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west of SR 659 heading northward. The existing roadway typical section is provided in Figure
7, Appendix 1.

The proposed roadway typical section used for the purposes of this report consist of the
pavement savings roadway typical section; a four-lane divided roadway with a raised median, a
10-foot shared-use path, a 5-foot sidewalk, and roadside ditches for stormwater conveyance.
Please refer to Figure 8, Appendix 1 for the proposed roadway typical section.

SECTION 3 DESIGN CRITERIA

The design of the stormwater management facilities for the project is governed by the rules set
forth by the SWFWMD and FDOT. Please refer to Appendix 2 for the Drainage Criteria
Matrix compiled from both SWFWMD and FDOT criterion and used for this project.

Wet detention and dry retention ponds will provide for water quality improvements as well as
water quantity attenuation for the project runoff. The stormwater ponds are designed and
sized for the most conservative four-lane roadway configuration for each segment. Please refer
to the summary below for the water quality, water quantity, and detention pond facilities
configuration criterion used for the project:

> Water Quality — Treatment will be provided for one inch (1”) over the DCIA for wet
detention ponds. For dry retention, treatment will be provided for one half inch (0.5")
over the DCIA. Although the project lies entirely within the Withlacoochee River sub-
basin, SR 33 currently outfalls to three different sub-basins and WBIDs within the
project limits: Lake Deeson (WBID 1449A), Withlacoochee River (WBID 1449), and
Saddle Creek (WBID 1497). Lake Deeson and Saddle Creek are verified as impaired for
Nutrients on the current FDEP 303(d) list. Therefore, a pre versus post pollutant loading
analysis will be required for those basins that outfall to these WBIDs. The analysis will
comply with the guidelines set forth by FDOT’s Memorandum, “Nutrient Loading
Calculations for FDOT Projects” dated July 7, 2011 and FDEP’s March 2010 draft
Stormwater Quality Applicant’s Handbook (SQAH), or any subsequent updates or
revisions. Please refer to Appendix 11 for the SR 33 WBID Map.

> Water Quantity — The SWFWMD requires that the post development peak discharge
for open basins shall be at or below pre-development peak discharge for the 25-
year/24-hour storm event. For closed basins, the 100-year/24-hour storm event is used.

> Dry Retention Recovery — For dry retention, SWFWMD requires that the total
treatment volume recover within 72 hours.

> Detention Pond Facilities Configuration — The pond will include a 20-foot
minimum maintenance berm width, minimum 1:4 (Vertical:Horizontal) for pond side
slopes and tie up/down slopes to existing ground, and a minimum 1-foot freeboard from
the inside maintenance berm to the Design High Water (DHW) stage. It should also
include a minimum 35 percent littoral zone concentrated at the outfall, for biological
assimilation of pollutants. The percentage of littoral zone is based on the ratio of
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vegetated littoral zone to the surface area of the pond at the control elevation. The
littoral zone shall be no deeper than 3.5 feet below the design overflow elevation.

SECTION 4 DATA COLLECTION

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

>

V V V V V VvV Vv ¥V V V V V V

Y VvV

A\ 4

FDOT Drainage Manual, July 2013

FDOT Drainage Handbook — Hydrology, July 2013

SR 33 Plans — Final As-Built Plans, FPID 197152-5-52-01, M.P. 5.098 to M.P. 8.598, 2003
SR 400 (I-4) Plans — Final Plans, FPID 201209-2-52-01, 2003

SWFWMD Environmental Resource Permit Basis of Review, Part B, 2010

Federal Emergency Management Agency (FEMA), Panel Nos. 12105C0310F and
12105C0175F, Polk County, Florida dated December 20, 2000

U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS)
Soil Survey of Polk County, Florida, 1990

USDA NRCS Soil Survey Geographic (SSURGO) Database from SWFWMD, 2010
United States Geological Survey (USGS) Quadrangle Maps

1-foot contours from Southwest Florida Water Management District LiDAR, 2007
Polk County Property Appraiser’s Website (GIS parcel lines), 2012

FDOT Straight Line Diagrams (SLD’s) of Road Inventory for SR 33

Field Reconnaissance (January 2013)

National Wetland Inventory (NWI) from U.S. Fish and Wildlife Service (USFWS), 2008
(GIS data)

Interviews with FDOT Maintenance Staff

SWFWMD Environmental Resource Permits: No. 2832 (SR 33 from I-4 to Old Combee
Road), No. 7112 (East West Road), No. 21375 (Firstpark at Bridgewater), No. 40908
(Tomkow Road)

Cultural Resource Assessment Survey (CRAS) End of Fieldwork Memo by Southeastern
Archaeological Research Inc. (SEARCH), July 2013

Pond Siting Report Wetland Assessment Memo by Inwood Consulting Engineers, Inc.,
7/25/2013

Protected Species Assessment by Scheda Ecological Services, Inc. , July 2013
Geotechnical Memorandum by Tierra, Inc., July 2013
PSR CSER “Memo” Report by Tierra, Inc., July 2013
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SECTION 5 EXISTING DRAINAGE CONDITIONS

5.1 Topography & Hydrologic Features

The topography of the project area is relatively flat with elevations ranging from a high of 160
feet to a low of 135 feet NAVD 88. Please refer to USGS Quadrangle Map, Figure 2 in
Appendix 1. There are eight (8) existing cross drains and two (2) bridge culverts within the
project limits allowing for conveyance of offsite and onsite runoff. The size and geometry of all
cross drains and bridges have been verified from the FDOT SLD’s, 1-foot LIiDAR contours, SR 33
plans, as well as during field reconnaissance. Please refer to Table 2 for a summary of existing
cross drains and bridge culverts and Appendix 2 for pictures and review checklists.

Table 2 — Summary of Existing Cross Drains and Bridge Culverts

Structure Number FDOT Milepost Description

CD-1 5.309 Single 30” RCP
CD-2 5.694 Single 30” RCP

CD-3 (Bridge No. 160142) 6.693 Double 10’x3’ Bridge Culvert
CD-4 6.996 Single 36” RCP
CD-5 7.416 Single 6'x2" Concrete Box Culvert

CD-6 (Bridge No. 160143) 8.123 Double 10'x3’ Bridge Culvert
CD-7 8.275 Double 48” RCP
CD-8 8.284 Single 15" RCP
CD-9 8.656 Single 4'x2’ Concrete Box Culvert
CD-10 9.036 Single 4'x2’ Concrete Box Culvert

5.2 Existing Permits

There are four existing SWFWMD permits within the project limits. The permit letters and
applicable information can be found in Appendix 12. The type of information extracted from
the existing permits includes seasonal high water data, control elevations, drainage areas, and
permitted systems. Please see below for a description of each existing permit and the
information that applies to the project.

5.2.1 Permit No. 2832 (SR 33 from I-4 to Old Combee Road)

The existing permit for the SR 33 four-lane widening from I-4 to Old Combee Road includes
open and closed basins where linear dry retention swales were used for treatment and
attenuation. Due to the overlap of the project limits, the permit will need to be modified with
the final design of SR 33 due to the additional impervious areas to Basin E (closed basin).
Please refer to Section 6.3.1 of the PSR report for the summary and analysis of the modified
basin.
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5.2.2 Permit No. 21375 (Firstpark at Bridgewater)

This permit was issued for the surface water management system that would serve the multi-
land use development including industrial, commercial, and residential that is located along both
sides of SR 33 from Huron Way to I-4. In general, the treatment and attenuation of
stormwater runoff was accomplished via sixteen detention ponds and one retention pond.
Based on the permitted calculations for Basin 1800, 0.30 acre-feet of SR 33 is currently being
treated in Pond 1800. The permit may need to be modified with the final design of SR 33
widening to include additional impervious area for SR 33 and North Combee Road (CR 659)
intersection and additional lanes.

5.2.3 Permit No. 7112 (East West Road)

The permit for East West Road (University Boulevard) was originally issued in November 2009
and was modified by VHB MillerSellen, Inc. in July 2010 due to the revised alignment and
typical section of the proposed roadway and changes to the wetland impacts in the permitted
alignment. University Boulevard intersects SR 33 just south of the SR 33 and I-4 Interchange.
The permit includes turn lane improvements within the SR 33 roadway. Water quality
treatment for the SR 33 improvements and portions of University Boulevard is currently
provided within the SR 33 treatment swales. Due to the roadway improvements to SR 33 and
Universal Boulevard intersection, the existing treatment swales are expected to be impacted;
however, treatment and attenuation for the roadway improvements would be provided within
the proposed SR 33 stormwater management systems.

5.2.4 Permit No. 40908 (Tomkow Road Driveway)

The permit for the Tomkow Road Driveway was issued in August 2012 and includes a 780-foot
long proposed driveway from Tomkow Road as part of a cost to cure from the right-of-way
taking in Polk County. The proposed driveway consists of two 12-foot travel lanes, 6-foot
unpaved outside shoulders, and roadside swales for treatment and attenuation within an
existing 60 foot right-of-way. The project is located northwest of the intersection of SR 33 and
Tomkow Road and it is not expected to be impacted by the SR 33 roadway improvements.

53 Soils Data and Geotechnical Investigations

The Soil Survey of Polk County, Florida, published by the USDA NRCS (dated 1984) has been
reviewed for the project vicinity. USDA SSURGO was also obtained from SWFWMD to create
soils map in the project area using GIS ArcMap. SSURGO data was compared to Soil Survey by
USDA NRCS and found no deviation. The soil survey map for the project vicinity is illustrated in
Figure 3 of Appendix 1.

The soils encountered along the project limits consists of Hydrological Soil Group (HSG) A, B,
B/D, C, and D soils. Type A soils have a high infiltration rate with a low water table. Type B
soils have a moderate infiltration rate with a low water table. Type C soils are considered to
have a slow infiltration rate with a moderate water table level. Type B/D and D soils are very
poorly drained or poorly drained soils with high water tables. According to the Soil Survey,
there are thirteen (13) different soil types located along the project limits. Table 3 — USDA
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NRCS Soil Survey Information summarizes and lists the soil types and relevant information.
The ground water depth varies from >6" below - +2.0" above the existing ground throughout
the project. According to the soil survey, there are some areas on SR 33 where the high water
table is above the ground surface during certain months of the year.

A geotechnical evaluation study was performed by Tierra, Inc. along the proposed roadway

improvements.

which includes on-site soil suitability and construction recommendations.

Table 3 — USDA NRCS Soil Survey Information

A copy of the Geotechnical Memorandum is provided in Appendix 10,

Seasonal High

Soil Classification

Soil Polk County Ground Water HSG
No. USDA Soil Name Depth* :
pth Duration Depth .
(feet) (months) (inches) N ———
3 Candler sand, >6.0 N/A A 0-80 SP, SP-SM A3
0 to 5 percent slopes
0-6 SP-SM A-3, A-2-4
Eaton mucky fine sand, ) : 6-29 SM, SP-SM A-2-4, A-3
6 depressional +2-0 Jun-Oct D 29-33 SC A-7, A-4, A-6
33-80 SC, CL, CH A-7
0-6 SP, SP-SM A-3, A-2-4
6-21 SP, SP-SM A-3, A-2-4
i 21-26 SP-SM, SM A-3, A-2-4
7 Pomona fine sand 0-1.0 June-Oct B/D 26-48 SP, SP-SM, SM A3, A-2-4
48-73 SC, SM-SC, SM A-2, A-4, A-6
73-80 N/A N/A
0-5 SP, SP-SM A-3
5-21 SP, SP-SM A-3
9 Lynee sand 0-1.0 June-Oct B/D 21-28 SP-SM, SM A-3, A-2-4
28-33 SP-SM A-3, A-2-4
33-80 SC, CH, CL A-6, A-7
12 Neilhurst sand, >6.0 N/A A 0-80 SP, SP-SM A-3, A-2-4
1 to 5 percent slopes
15 Tavares fine sand, 3560 | June-Dec A 0-80 SP, SP-SM A-3
0 to 5 percent slopes
0-12 SP, SP-SM A-3, A-2-4
Smvrna and Myakka 12-25 SM, SP-SM A-3, A-2-4
17 Y fine san d: 0-1.0 Jun-Oct B/D | 25-42 SP, SP-SM A-3
42-48 SM, SP-SM A-3, A-2-4
48-80 SP, SP-SM A-3
0-48 SP, SP-SM A-3
22 Pomello fine sand 2.0-3.5 Jul-Nov C 48-63 SP-SM, SM A-3, A-2-4
63-80 SP, SP-SM A-3
St. Lucie fine sand, ) }
29 0 to 5 percent sands >6.0 N/A A 0-80 SP A-3
0-75 PT A-8
35 Hontoon muck +2-0 Jan-Dec B/D 75-80 N/A N/A
0-6 SP, SP-SM A-3, A-2-4
6-21 SP, SP-SM A-3, A-2-4
Pomona-Urban land 21-26 SP-SM, SM A-3, A-2-4
51 complex 0-1.0 Jun-Oct | B/D | 5648 SP, SP-SM A-3, A-2-4
48-73 SC, SM-SC, SM A-2, A-4, A-6
73-80 N/A N/A
68 Arents, O to 5 percent | 4560 | Jun-Oct B Not Not Available Not Available
slopes Available
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Seasonal High . . .
Soil Classification

Soil Polk County Ground Water e

No. USDA Soil Name Depth* i
pth Duration Depth .

(feet) (months) (inches) iz LY
99 Water N/A N/A N/A N/A N/A N/A

*Seasonal High Groundwater Table: Depth is referenced below existing grade, except where indicated as “+".

54 Environmental Characteristics

5.4.1 Land Use Data

The project corridor is a mixture of residential, commercial, and industrial land uses
interspersed with native wetland and upland habitat. Please refer to Table 4 for a summary of
the existing utilities located throughout the project corridor.

Table 4 — Summary of Existing Utilities

Utility Company

Facility

Description

Bright House Networks

Coax Cable and
Fiber

Bright House maintains aerial cable and fiber on the
City of Lakeland's pole line with buried service
facilities throughout the project.

Verizon Florida

Communications

Verizon maintains buried communication facilities
along the east side of SR 33 throughout the project.

City of Lakeland —Electric

Transmissions
and Distribution
Power

The City maintains transmission facilities along the
west and east sides of SR 33 from Old Combee Road
to just north of Spanish Oaks Boulevard where
transmission continues along the east side of SR 33
to Tomkow Road. The City also has distribution
facilities under built on the transmission poles located
along the east side of SR 33 for the project limits.

City of Lakeland — Water/Sewer

Water/Sewer

The City maintains a 16-inch ductile iron water main
along the east side of SR 33 from Old Combee Road
to North Combee where it transitions to a 36-inch and
travels along the west side of SR 33 to the I-4
Interchange. A 18-inch PVC force main enters the
project just north of Spanish Oaks Boulevard and
travels along the west side of SR 33 to approximately
North Combee Road where it transitions to 12-inch
and continues through the project limits.

City of Lakeland — Gas

Gas Main

The City of Lakeland has a 16-inch gas main that
enters the project just north of Spanish Oaks
Boulevard and continues along the west side of SR 33
to Tomkow Road.

Cox Cable

Coax Cable and
Fiber

Cox Cable maintains aerial cable and fiber from Old
Combee Road to Spanish Oaks Boulevard where it
transitions to underground and terminates at Long
Lake Circle. Cox cable also crosses SR 33 at the North
Combee Road Intersection.
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The widening of SR 33 from Old Combee Road to north of Tomkow Road does not alter the
existing or future land uses in the area. Future land uses adjacent to the project limits will
include urban community, suburban, public facilities, and rural lands. Please see Figures 4
and 5 for Existing and Future Land Use Maps in Appendix 1.

5.4.2 Cultural Features

Cultural features preserve and enhance the cultural nature of a community and include parks,
schools, churches and other religious institutions. Also included are historic sites,
archaeologically significant sites and neighborhood gathering places. Community services
include facilities that provide necessary services such as fire stations, police stations, public and
private schools, hospitals, cemeteries, public buildings, and civic facilities. All of these resources
represent commonly occurring types of architecture for the locale, and available data did not
indicate any significant historical associations.

A total of 82 shovel tests were excavated within the project Area of Potential Effect (APE),
including 12 within the proposed pond areas. Three of the proposed ponds in the vicinity of the
I-4/SR 33 interchange were not subjected to archaeological survey due to their very low
archaeological potential (e.g., existing pavement, subsurface disturbance, standing water).
None of the shovel tests within the project APE yielded cultural material. Additionally, SEARCH
architectural historians documented 50 resources within the APE. These included 32 previously
recorded above-ground resources, sixteen newly recorded above-ground resources, one
previously recorded resource group, and one newly recorded resource group; none will be
recommended eligible for National Register inclusion in the forthcoming technical report. No
NRHP-eligible or listed resources were identified within the SR 33 project APE, and no further
work is recommended. Thus, the construction of the pond sites will have no effect on any
significant cultural resources. Please refer to the CRAS End of Field Memo prepared by
Southeastern Archaeological Research (SEARCH) located in Appendix 6.

5.4.3 Natural and Biological Features

Roadside swales exist along SR 33 to convey roadway and offsite runoff to the wetlands and
cross drains. In addition, wetland systems, as well as isolated wetlands, are adjacent to the
roadway. It is anticipated that the proposed roadway widening will result in minimal wetland
impacts. Stormwater Treatment Pond alternative recommendations will be based on avoidance
of wetland impacts whenever possible.

Based on the results of preliminary data collection and field reconnaissance, it has been
determined that one of the SMF alternatives (Ponds 5A, 5B, and 5C) has the potential to result
in adverse impacts to wetlands and other surface waters. These impacts will occur to the outer
fringe of existing, roadside forested wetlands and other surface waters. A qualitative
assessment of wetland/surface water impacts utilizing the Uniform Mitigation Assessment
Methodology (UMAM) will be conducted as part of the ongoing PD&E Study. The UMAM
analysis will provide estimates of the amount of mitigation that will be required to offset
adverse impacts to wetlands and other surface waters resulting from the project. Please refer
to the Pond Siting Report Wetland Evaluation Memo in Appendix 7 for more
information.
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Several species have been observed within the project area or could potentially occur within the
project area based on the literature and database review as stated in the Protected Species
Assessment in Appendix 8. Based on the protected species data collection and field reviews,
it was determined that pond sites 2 through 6 sites will have low impacts to protected species.
Pond 1 was determined to have medium impacts; an indication of species where mitigation is
reasonable and possible. At the Pond 1 site, two potentially occupied gopher tortoise burrows
were observed; one within pond site 1 and one immediately west of the western boundary.
Also, the state listed plant garberia (Garberia heterophylla) was located in the pond site.

No protected species were observed in pond sites 2 through 6. However, pond sites 2 and 3
could potentially support gopher tortoise, gopher frog, Florida mouse, burrowing owl, and
crested caracara. Pond Site 5C has the potential to support the gopher tortoise, indigo snake,
wood stork and state-listed wading birds. Pond site 6 has the potential to support the wood
stork, and state-listed wading birds.

5.4.4 Contamination Screening

The information presented in the Contamination Screening Evaluation Report (CSER) is intended
to provide a risk ranking of all proposed ponds to support the Pond Siting Report. The
contamination screening evaluation presented is based on historical aerial photograph and
topographic map reviews, governmental database reviews and site reconnaissance. Based on
the information provided by the CSER, it has been determined that Ponds 1 and 6 were given a
risk ranking of “No”; no additional work is recommended at this time. Ponds 2, 3, and 4 were
given a risk ranking of “Medium”; Level II field screening is recommended to determine if
environmental impacts exist at the preferred pond sites. Ponds 5A, 5B, and 5C were given a
risk ranking of “Low"”; no additional work is recommended at this time. Please refer to the PSR
CSER “"Memo” Report prepared by Tierra, Inc. located in Appendix 9.

5.4.5 Existing Drainage Conditions

The project is located entirely within the Withlacoochee River sub-basin of the Orange
Hammock River Watershed as defined by the Southwest Florida Water Management District
(SWFWMD). Although the project lies entirely within the Withlacoochee River sub-basin, SR 33
currently outfalls to three different sub-basins within the project limits: Lake Deeson,
Withlacoochee River, and Saddle Creek. Lake Deeson is a closed basin located north of SR 33
near Old Combee road. The Withlacoochee River basin is also located north of SR 33 and the
general flow pattern for the basin area drains north towards the Withlacoochee River. Saddle
Creek is located south of SR 33 and the general flow pattern for the basin is south towards
Peace River. Each outfall sub-basin has its own WBID, which are summarized below. It should
be noted that Lake Deeson and Saddle Creek are verified as Impaired based on the current
FDEP 303(d) list.

> WBID 1449A — Lake Deeson — Per the current 303(d) list, this WBID is listed as impaired
for Nutrients. With the Group 4 assessment, it was assessed for Dissolved Oxygen as
not impaired.

Inwood Consulting Engineers January 2014



SR 33 from Old Combee Road to North of Tomkow Road
Financial Project Number: 430185-1-22-01

Conceptual Pond Siting Report
Page 15

» WBID 1449 — Orange Hammock — Per the current 303(d) list, this WBID is not listed as
Impaired for Nutrients or Dissolved Oxygen. With the Group 3, Cycle 2 assessment, it
was assessed for Dissolved Oxygen and Nutrients (Chlorophyll-a) as having insufficient
data, although Chl-a indicate this waterbody is not impaired.

» WBID 1497 — Saddle Creek — Per the current 303(d) list, this WBID is listed as Impaired
for Nutrients and Dissolved Oxygen within the Group 3 assessment.

Thirteen (13) existing basins have been identified within the project limits. The limits of the
basins are shown in Table 5 - Summary of Existing Drainage Basins and are also included
on the Basin Exhibits in Appendix 3. Some degree of water quality treatment is currently
provided by the existing grass ditches. A portion of the onsite runoff sheet flows directly to
adjacent wetland systems. A brief description of the existing drainage basins is provided in the
following sections.

Table 5 — Summary of Existing Drainage Basins

Basin Name From Station To Station Outfall Location
E 265450 (RT) 278+42 (RT) Offsite Depression
1A 28217-!8-;(;}%L('I'R/-I|;)'I') 292+65 (LT/RT) Lake Deeson
B 292+65 (LT/RT) 315+00 (LT/RT) Wet'a”gfssyﬁtg? north
315+00 (LT) 320+00 (LT) (Withlacoochee River)
’ 315+00 (RT) 320+00 (RT) CD-3 & CD-5
320400 (LT/RT) 394+55 (LT/RT) (Saddle Creek)
394455 (LT/RT 407+15 (LT/RT
3A A +1§ (L/T) ) o +58 (L/T) ) | cD-5 (Saddle Creek)
3B 407+15 (RT) 418+75 (RT) CD-6 (Saddle Creek)
Existing Canal via
3C 412+50 (LT) 418+75 (LT) existing outfall control
structure (Saddle Creek)
4A 418+75 (LT) 438400 (LT) CD-6 (Saddle Creek)
Existing Canal via
4B 418+75 (RT) 438429 (RT) existing outfall control
structure (Saddle Creek)
438400 (LT) Withlacoochee River
> 438429 (RT) 460+00 (Orange Hammock)
Wetlands -
6A 460400 471+10 Withlacoochee River
(Orange Hammock)
Wetlands -
6B 471+10 489+00 Withlacoochee River
(Orange Hammock)
Wetlands -
7 489+00 494+17 Withlacoochee River
(Orange Hammaock)
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5.4.5.1 Basin E

Basin E begins at Old Combee Road (Station 265+50 RT) and continues east to Station 278+42
(RT). This closed basin is an existing permitted basin (SWFWMD Permit No. 2832) that will be
impacted by the roadway widening and the addition of the 10-foot shared-use path. Roadway
runoff flows to a linear treatment swale located south of SR 33 and is currently designed to
retain the 100 yr-24 hr storm event. There is currently an outfall control structure with an
overflow weir above the 100 yr-24 hr peak stage that outfalls to a depressional area to the
south of SR 33. This existing basin is expected to be impacted from the proposed roadway
widening project. Please refer to Appendix 12 for more information regarding Permit No.
2832.

5.4.5.2 Basin 1A

Basin 1A begins west of CD-1 at Station 278+42 (RT) and Station 281+00 (LT) and continues
to Lake Luther Road at Station 292+65. Roadway runoff drains to roadside ditches that flows
to a 30” RCP (CD-1) at Station 283+00 and discharges north to Lake Deeson. It should be
noted that at the north end of CD-1, there is a small local depression where runoff must
overtop in order to outfall to Lake Deeson. Lake Deeson is considered a landlocked basin, thus
classifying Basin 1A as a closed basin. It should be noted that approximately 13.67 acres of
offsite runoff also drains to CD-1. The offsite land-use consists mostly of residential area.

5.4.5.3 Basin 1B

Basin 1B begins at Lake Luther Road at Station 292+65 and continues to Huron Way at Station
315400 (RT) and Station 320+00 (LT). Roadway runoff drains to roadside ditches and
adjacent wetlands and flows to a 30” RCP (CD-2) at Station 303+45. The culvert crosses under
SR 33 and discharges north to a wetland system that ultimately flows to the Withlacoochee
River. Adjacent wetland systems and the 100-year floodplain are not expected to be impacted
from the proposed roadway widening project. It should be noted that approximately 4.54 acres
of offsite runoff also drains to CD-2. The offsite land-use consists mostly of residential area.

5.4.5.4 Basin 2

Basin 2 begins at Huron Way at Station 315+00 (RT) and Station 320+00 (LT) and continues
northeast to CD-5 at Station 394+55. Roadway runoff drains to roadside ditches and adjacent
wetlands and flows to a double 10°x3’ bridge culvert (Bridge Number 160142, CD-3) at Station
356+00 and a 6'x2" concrete box culvert (CBC) (CD-5) at Station 394+55 that discharges south
to Saddle Creek. Per existing SWFWMD Permit No. 21375, 0.30 acre-feet of SR 33 runoff is
treated in the SWM Pond 1800 located south of SR 33 and CD-3. At Station 372+10, an
existing 36” RCP (CD-4) crosses SR 33 and discharges east into an adjacent canal that runs
parallel to SR 33. Please note that this pipe serves as an existing outfall structure west of SR
33 for the Bridgewater Water Management System and does not drain offsite runoff. Adjacent
wetland systems are expected to be impacted from the proposed roadway widening project.
Furthermore, approximately 14.10 acres of combined open space offsite flows toward the SR 33
roadside ditches from both sides of the road. Please refer to Appendix 12 for more
information regarding the SWFWMD Permit No. 21375.
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5.4.5.5 Basin 3A

Basin 3A begins at CD-5 at Station 394+55 and continues north of Firstpark Blvd at Station
407+15 (RT) and Station 412+50 (LT). Roadway runoff from the southbound travel lane drains
to the roadside ditch and flows to the 62" CBC (CD-5) at Station 394+55. The culvert
discharges east to an existing canal that runs parallel to the road and ultimately flows south to
Saddle Creek. Roadway runoff from the northbound travel lane directly discharges to the same
canal east of SR 33. Adjacent wetland systems are expected to be impacted from the proposed
roadway widening project.

5.4.5.6 Basin 3B

Basin 3B begins at Station 407+15 (RT) north of Firstpark Blvd and continues to University Blvd
at Station 418+75 (RT). This basin is an existing permitted basin (SWFWMD Permit No. 7112)
that will be impacted by the roadway widening and the addition of the 10-foot shared-use path.
Roadway runoff from the northbound travel lane and right turn lane flows to a linear treatment
swale (Pond 1B) located east of SR 33 providing water quality treatment. There is currently an
outfall control structure located east of SR 33 at Station 415+00 that outfalls to the existing
canal east of SR 33 that ultimately outfalls to Saddle Creek. The existing basin and Pond 1B are
expected to be impacted from the proposed roadway widening project. Please refer to
Appendix 12 for more information regarding Permit No. 7112. Adjacent wetland systems are
expected to have minor impacts from the proposed roadway widening project.

5.4.5.7 Basin 3C

Basin 3C begins at Station 412+50 (LT) and continues to Lakeland Hills Blvd. at 418+75 (LT).
Roadway runoff from the southbound travel lane and left turn lane drains to the roadside ditch
that flows north to the 19”x30” sidedrain underneath Lakeland Hills Blvd. that ultimately flows
to a double 10’x3" bridge culvert (Bridge No. 160143, CD-6). The culvert discharges to an
existing canal east of SR 33 that runs parallel to the road and ultimately flows south to Saddle
Creek.

5.4.5.8  Basin 4A

Basin 4A begins at Lakeland Hills Blvd. at Station 418+75 (LT) and continues north to Station
438+00 (LT). Roadway runoff from the southbound travel lane and right turn lane drains to the
roadside ditch that flows to the double 10°x3’ bridge culvert (Bridge No. 160143, CD-6). The
culvert discharges to an existing canal east of SR 33 that runs parallel to the road and
ultimately flows south to Saddle Creek.

5.4.5.9 Basin 4B

Basin 4B begins at University Blvd. at Station 418+75 (RT) and continues north to Station
438+29 (RT). This basin is an existing permitted basin (SWFWMD Permit No. 7112) that will be
impacted by the roadway widening and the addition of the 10-foot shared-use path. A portion
of the roadway runoff from the northbound travel lane and left turn lane flows to a linear
treatment swale (Pond 1A) located east of SR 33 providing water quality treatment. There is
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currently an outfall control structure located east of SR 33 at Station 420+50 that outfalls to the
existing canal east of SR 33 that ultimately outfalls to Saddle Creek. Another portion of the
roadway runoff from the northbound travel lane directly discharges to the same existing canal
east of SR 33. The existing basin and Pond 1A are expected to be impacted from the proposed
roadway widening project. Please refer to Appendix 12 for more information regarding Permit
No. 7112. Adjacent wetland systems are expected to be impacted from the proposed roadway
widening project.

5.4.5.10 Basin 5

Basin 5 begins at Station 438+00 (LT) and 438+29 (RT) and continues north to CD-9 (Station
460+00). The Basin 5 area consists of the I-4 and SR 33 Interchange. The existing basin has
been divided into 5 sub-basins. Basins 5B, 5C, 5D, and 5E are all existing permitted FDOT
basins that outfall to existing FDOT ponds. Furthermore, the limits of these sub-basins extend
to the areas impacted by the proposed I-4 and SR 33 Interchange. Basin 5A consists of the
interchange areas that is currently not draining to FDOT ponds, but instead directly discharging
to offsite systems that ultimately outfall to the Withlacoochee River. The following is the
descriptions for all the sub-basins:

5.4.5.10.1 Basin 5A

The basin 5A limits includes all the roadway area within the I-4 and SR 33 Interchange that is
not conveyed to existing FDOT ponds. Multiple outfalls are located within this basin that
include a double 6'x4’ CBC west of SR 33 that crosses underneath I-4 and adjacent wetlands on
the northeast side of the I-4 and SR 33 Interchange. Adjacent wetland systems and the 100-
year floodplain are expected to be impacted from the proposed roadway widening project.

5.4.5.10.2 Basin 5B

Basin 5B consists of the I-4 eastbound travel lanes west of SR 33 up to the existing double 6'x4’
CBC. A total of 3.2 acres of roadway runoff is conveyed into shoulder gutter inlets and is piped
to FDOT SWM Pond 13, located on the southwest quadrant of the interchange. It should be
noted that 2.58 acres of roadway runoff is estimated within the limits of the proposed I-4 and
SR 33 Interchange. With a control elevation of 135.85 feet, FDOT SWM Pond 13 outfalls via a
control structure and pipe to the upstream end of the double 6'x4” CBC that ultimately outfalls
to the Withlacoochee River.

5.4.5.10.3 Basin 5C

Basin 5C consists of the I-4 westbound travel lanes west of SR 33 up to the existing double
6'x4" CBC, Ramp E, and a portion of the SR 33 northbound travel lane. A total of 6.68 acres of
roadway runoff is conveyed into shoulder gutter inlets and is piped to the infield area between
the I-4 westbound lanes and Ramp E that discharges to FDOT SWM Pond 14, located northwest
of the interchange. With a control elevation of 132.45 feet, FDOT SWM Pond 14 outfalls via a
control structure and pipe to the downstream end of the double 6'x4’ CBC that ultimately
outfalls to the Withlacoochee River.
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5.4.5.10.4 Basin 5D

Basin 5D consists of the I-4 westbound travel lanes east of SR 33 up to SR 33, Ramp H, and a
portion of the SR 33 southbound travel lane. A total of 7.65 acres of roadway runoff is
conveyed into a roadside ditch along I-4 that discharges to FDOT SWM Pond 15, located
northeast of the interchange. The infield area between the I-4 westbound lanes and Ramp H is
used for conveyance towards the I-4 roadside ditch. With a control elevation of 134.15 feet,
FDOT SWM Pond 15 outfalls via a control structure and pipe northwest to an existing wetland
with a seasonal high water elevation of 133.65 feet. This existing wetland ultimately outfalls
northwest to a cross drain under Tomkow Road and to the Withlacoochee River.

5.4.5.10.5 Basin SE

Basin 5E consists of the I-4 eastbound travel lanes east of SR 33. A total of 17.60 acres of
roadway runoff is conveyed into a roadside ditch along I-4 that discharges to FDOT SWM Pond
16, located southeast of the interchange. It should be noted that 3.70 acres of roadway runoff
is estimated within the limits of the proposed I-4 and SR 33 Interchange. With a control
elevation of 136.95 feet, FDOT SWM Pond 16 outfalls via a broad crested weir east to an
existing wetland. This existing wetland ultimately outfalls north to a cross drain under I-4 and
to the Withlacoochee River.

5.4.5.11 Basin 6A

Basin 6A begins northeast of the I-4/SR 33 interchange at CD-9 (Station 460+00) and continues
to Station 471+10. Roadway runoff drains to roadside ditches and adjacent wetlands and flows
to a 4x2" CBC (CD-9) at Station 460+00. The culvert crosses under SR 33 and discharges
northwest to a wetland system that flows to the Withlacoochee River. Adjacent wetland
systems are expected to be impacted from the proposed roadway widening project.

5.4.5.12 Basin 6B

Basin 6B begins at Station 471+10 and continues east to the Lakeland Motorsports Park
entrance at Station 489+00. Roadway runoff drains to roadside ditches and adjacent wetlands
and flows to a 4'x2’ CBC (CD-10) which crosses under SR 33 and discharges north to an existing
wetland system that ultimately flows to the Withlacoochee River. Adjacent wetland systems are
expected to be impacted from the proposed roadway widening project.

5.4.5.13 Basin 7

Basin 7 begins at Station 489+00 and continues east to the end of the PD&E Study at Station
494+17. Roadway runoff drains to roadside ditches and flows north and south to adjacent
wetlands. The adjacent wetland systems are not expected to be impacted from the proposed
roadway widening project.
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5.5 Floodplains/Floodways

The Federal Emergency Management Agency (FEMA) has developed a Flood Insurance Rate
Map (FIRM) for the study area. The relevant FIRM panel numbers are 12105C0175F and
12105C0310F for Polk County, Florida dated December 20, 2000. The majority of the project
and potential pond sites lies outside of the FEMA floodplain areas. A portion of the project area
is located within six designated floodplain areas: FIA-1, FIA-2, FIA-3, FIA-4, FIA-5, and FIA-6
(Zone A - 100 year floodplain with no base flood elevations determined). Please refer to
Figure 6 — FEMA Floodplain Map located in Appendix 1. Floodplain impacts are to be
expected due to the SR 33 widening and the proposed I-4 and SR 33 interchange. It should
also be noted that per a telephone conversation with Scott Presson (Bartow Operation
Maintenance Center Manager), SR 33 has no historical flooding issues within the project limits.
For information regarding floodplain impacts, please refer to the SR 33 Location Hydraulic
Report.

SECTION 6 PROPOSED DRAINAGE CONDITIONS

The stormwater runoff from the project limits will be collected and conveyed in roadside ditches
or closed drainage systems to the proposed pond alternatives: offsite ponds, joint use ponds, or
dry linear retention swales along SR 33. The pond alternatives will discharge at or near the
same cross drains that carry the roadway runoff in the existing condition. The water quality
treatment and water quantity attenuation will be achieved through the construction of offsite
dry and wet ponds alternative, which will require the acquisition of additional right-of-way. For
dry linear retention swales alternative, water quality treatment and water quality attenuation
will be achieved within the existing FDOT Right of Way, which will not require the acquisition of
additional right-of-way.

6.1 Proposed Ponds

6.1.1 Stormwater Ponds

The ponds were sized to accommodate the four-lane improvement with the assumption that for
Basin 1, offsite runoff from large areas would be drained through separate bypass ditch
systems. For the other remaining basins, according to House Bill 599, offsite flows may be
accepted into the stormwater management system without providing additional water quality
treatment for such flows. There are a total of eight (8) proposed roadway drainage basins, one
(1) existing/permitted basin and seven (7) proposed basins, within the project limits. One (1)
offsite pond alternative for basins 1 through 4 and 6 has been analyzed. It should be noted
that for Basin 2, it is proposed to use the existing pond south of SR 33 as a joint use facility as
an alternative to accommodate the onsite and offsite runoff.

In addition to the offsite pond alternatives, dry linear treatment for each basin was analyzed to
determine the feasibility of using dry linear retention swales along the roadway within the
existing FDOT right of way. The linear ponds were sized to accommodate the onsite and offsite
runoff and were analyzed for recovery in order to meet the SWFWMD criteria, total treatment
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volume to recover within 72 hours. Please note that for this pond alternative, only the
pavement savings roadway typical section option was used.

Please refer to Basin Exhibits in Appendix 3 for the offsite pond locations and the offsite
drainage basin areas.

For the proposed basin limits, many of the existing basins were combined and their limits were
adjusted in order to minimize the number of offsite ponds. The pond alternatives have been
properly sized to accommodate the increased attenuation volume due to the proposed basin
size increases. Table 6 — Summary of Proposed Drainage Basins provides a summary of
the proposed basin limits and their outfall locations.

Table 6 — Summary of Proposed Drainage Basins

Basin Name From Station To Station Outfall Location
E 265+50 278+42 Offsite Depression
Wetland System north
1 278+42 320+00 of SR 33
(Withlacoochee River)
2 320+00 394+55 CD-3 (Saddle Creek)
Existing Canal
3 394+55 418+75 (Saddle Creek)
Existing Canal
4 418+75 440400 (Saddle Creek)
5 440400 460400 Withlacoochee River
(Orange Hammaock)
Wetlands -
6 460+00 489+00 Withlacoochee River
(Orange Hammock)
Wetlands -
7 489+00 494+17 Withlacoochee River

(Orange Hammock)

6.1.2 Floodplain Impacts

Floodplain compensation for impacts will be required; however, they will not require the
acquisition of additional right-of-way. Floodplain compensation is expected to be achieved
within the existing FDOT right-of-way along SR 33 and at the SR 33 and I-4 Interchange.
Please refer to the SR 33 Location Hydraulic Report.
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Table 7 — Summary of Floodplain Impact Areas

Floodplain Impact Side From To Estimated 100-yr Flood Stage
Area (FIA) Station Station (ft)
FIA-1 RT 435+30 442+00 Zone A: EL 134.00 NAVD
FIA-2 LT 448465 454+70 Zone A: EL 134.00 NAVD
FIA-3 LT 436+50 438490 Zone A: EL 134.00 NAVD
FIA-4 LT/RT 453+00 465+00 Zone A: EL 134.00 NAVD
FIA-5 LT/RT 471+20 478+00 Zone A: EL 138.00 NAVD
FIA-6 LT 479455 480+65 Zone A: EL 136.00 NAVD
6.2 Methodology of Pond Determination

6.2.1 Offsite Pond Alternative
The offsite pond siting analysis assumes that all ponds will be designed using both wet
detention and dry retention pond design criteria. The following parameters were considered in
the selection of potential pond sites:
» Hydrologic and hydraulic factors such as existing ground elevation, soil types, estimated
seasonal high water (ESHW), stormwater conveyance feasibility, allowable hydraulic
grade line (HGL);

» Environmental resource impacts including wetlands and threatened or endangered
species;

Floodplain impacts;
Maijor utility conflict potential;
Estimated right-of-way acquisition;

Impacts to cultural resources; and

vV VvV VYV V V

Hazardous Materials Contamination

Please note that the information for environmental impacts, hazardous materials contamination
impacts, estimated SHWT, and cultural resources impacts are included in Appendices 6
through 10. All the information were gathered and in incorporated into the Pond Sites
Evaluation Matrix in Appendix 4.

6.2.2 Dry Linear Pond Assumptions

For the onsite dry linear treatment pond analysis, the following parameters were considered in
the design of the potential pond sites:
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» The pavement savings roadway typical section option was used for the linear treatment
geometrics.

» Unless nearby permitted soil data was available, average values from the NRCS Soil
Survey was used for the input data for the recovery analysis for each basin model.

» 1-foot LiDAR data and the pavement savings roadway typical section was used to verify
that the proposed linear swale would fit within the existing FDOT right-of-way.

» Linear swale geometry includes a 1:6 front slope and a 1:4 back slope.

» Assume no environmental impacts since the linear pond is within the existing FDOT
right-of-way.

6.3 Stormwater Pond Evaluation

6.3.1 Basin E

Basin E begins at Old Combee Road (Station 265+50 RT) and continues east to Station 278+42
(RT). The revised permitted dry linear pond (Pond E) will serve as the treatment and
attenuation pond for Basin E (closed system). With a combined proposed swale length of 1097
ft, the proposed pond bottom was lowered to elevation 138.5 ft, 0.5 ft below the permitted
pond bottom elevation in order to gain the volume lost with the proposed roadway widening. It
should be noted that the proposed pond bottom elevation is still 3.2 ft above the SHGWT
elevation of 135.3 ft. ICPR was used for the recovery analysis to match the permitted
conditions. The permitted Pond E geotech data was used for the geotech inputs for the revised
model. Based on the revised ICPR recovery analysis, the total treatment volume in the revised
Pond E recovers in 1.5 hours (less than 72 hours), thus meeting recovery requirements per
SWFWMD BOR Section 5.2. No offsite pond alternative is proposed for this existing basin. It is
expected that a permit modification will be required during the design phase of the project.

6.3.2 Basin 1

6.3.2.1 Offsite Alternative

Basin 1 begins at Station 278+42 and continues east of Huron Way at Station 320+00. Pond 1
will serve as the treatment and attenuation pond for Basin 1. It should be noted that existing
basins 1A and 1B were combined as the proposed Basin 1 in order to minimize the number of
offsite ponds. Pond 1 is located north of SR 33 and the Spanish Oaks community. The existing
ground elevation is at approximately 140.00 ft NAVD based on 1-ft contours. The pond site is
situated on HSG A soil (St. Lucie fine sand, 0 to 5 percent slopes) with an estimated SHWT
depth of 6.5 ft below ground based on NRCS Soil Survey. Given the soil type and depth of the
SHWT, the pond was designed as a dry retention pond. The pond bottom elevation was
estimated to be 1 ft above the SHWT at elevation 134.5 ft. The total required pond right-of-
way area for Pond 1 is 1.89 acres.
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According to the Protected Species Assessment in Appendix 8, the Pond 1 site was
determined to have medium impacts; an indication of species where mitigation is reasonable
and possible. At the Pond 1 site, two potentially occupied gopher tortoise burrows were
observed; one within pond site 1 and one immediately west of the western boundary. Also, the
state listed plant garberia (Garberia heterophylla) was located in the pond site. According to the
Wetland Assessment Memo in Appendix 7, there are no direct impacts to wetlands
associated with this pond site.

6.3.2.2 Dry Linear Retention Alternative

The dry linear retention swale alternative will serve as the treatment and attenuation pond for
basin 1. The average existing ground elevation is at approximately 143.5 ft NAVD based on 1-ft
contours. The linear pond site is situated on HSG A soil (St. Lucie fine sand, 0 to 5 percent
slopes) with an estimated SHWT elevation at 134.00 ft based on permitted soil boring TH-17
(SWFWMD Permit No. 2832). With a combined proposed pond length of 3303 ft and a top
width of 40 ft, the pond bottom was set 6.5 ft above the SHWT at elevation 140.5 ft. PONDS
3.3 was used for the recovery analysis. The data used for the soil input was taken from the
Pond C-3 Soil boring (SWFWMD Permit No. 2832) since the permitted pond is in close proximity
to the basin 1 dry linear swale. Based on the PONDS 3.3 model, the total treatment volume in
the dry retention swale recovers in 2.4 hours (less than 72 hours), thus meeting recovery
requirements per SWFWMD.

6.3.3 Basin 2

6.3.3.1 Offsite Alternative

Basin 2 begins east of Huron Way at Station 320+00 and continues northeast to Station
394+55 at CD-5. Pond 2 will serve as the treatment and attenuation pond for Basin 2. Pond 2
is located southeast of SR 33 at the downstream end of CD-3. The existing ground elevation is
at approximately 136.00 ft NAVD based on 1-ft contours. The pond site is situated on HSG B
soil (Arents, 0 to 5 percent slopes) with an estimated SHWT depth of 3.0 ft below ground based
on NRCS Soil Survey. Based on the surrounding permitted wet detention ponds and SWFWMD
Permit No. 21375, the control elevation of this pond was estimated to be at elevation of 132.65
ft NAVD. Given the soil type and depth of the SHWT, the pond was desighed as a wet
detention pond. Pond 2 discharges into Saddle Creek that is located within WBID 1497, which
is listed as Impaired for Nutrients and Dissolved Oxygen within the Group 3 assessment per the
current 303(d) list. Therefore, preliminary pollutant loading calculations are provided in
Appendix 3 — Pond Design Calculations to show a net reduction in pollutant loading. The
total required pond right-of-way area for Pond 2 is 3.02 acres.

According to the Protected Species Assessment in Appendix 8, the Pond 2 site was
determined to have low impacts; potential but unlikely presence of protected species. At the
Pond 2 site, no protected species were observed. Two American alligators and one tricolored
heron were observed in the pond immediately adjacent to pond site 2. The actively grazed
pasture has the potential to support the gopher tortoise, gopher frog, Florida mouse, burrowing
owl, and crested caracara. According to the Wetland Assessment Memo in Appendix 7,
there are no direct impacts to wetlands associated with this pond site.
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6.3.3.2 Joint Use Alternative

As another viable alternative, it is proposed to utilize a joint use pond (Pond 2 — Joint Use) with
the Bridgewater SWM Pond 1800 (See Permit No. 21375). SWM Pond 1800 is located southeast
of SR 33 at the downstream end of CD-3 and Fork Creek. Based on volumetric analysis of the
existing pond, an additional 1.09 acre-ft of treatment volume would only increase the permitted
weir elevation to 0.02 ft. The design high water elevation would also still be contained within
the pond with an additional 2.56 acre-ft of attenuation and treatment volume. Based on these
results, SWM Pond 1800 would only see minimal impacts if it utilized as a joint use pond with
SR 33 roadway runoff and the Bridgewater facility. Coordination with the Bridgewater and
SWFWMD will be required during the design phase if this alternative is chosen as the preferred
alternative.

6.3.3.3 Dry Linear Retention Alternative

The dry linear retention swale alternative will serve as the treatment and attenuation pond for
basin 2. The average existing ground elevation is at approximately 137.0 ft NAVD based on 1-ft
contours. The linear pond site is situated on HSG B soil (Arents, 0 to 5 percent slopes) with an
estimated SHWT depth of 2.0 ft below ground based on geotech boring SH-2 and SH-3
performed on 11/19/2012 (See Appendix 10). With a combined proposed pond length of
5250 ft and a top width of 32 ft, the pond bottom was set 1 ft above the SHWT at elevation
136 ft. PONDS 3.3 was used for the recovery analysis. The data used for the soil input was
taken from the NRCS Soil Survey since there is no permitted soil information within the vicinity
of the proposed linear pond. Based on the PONDS 3.3 model, the total treatment volume in the
dry retention swale recovers in 2.4 hours (less than 72 hours), thus meeting recovery
requirements per SWFWMD.

6.3.4 Basin 3

6.3.4.1 Offsite Alternative

Basin 3 begins at CD-5 (Station 394+55) and continues north to Lakeland Hills Blvd/University
Blvd at Station 418+75. Pond 3 will serve as the treatment and attenuation pond for Basin 3.
Pond 3 is located on the southeast corner of the intersection of SR 33 and University Blvd. The
existing ground elevation varies from approximately 140.00 ft NAVD to 158 ft NAVD based on
1-ft contours. The pond site is primarily situated on HSG B soil (Arents, 0 to 5 percent slopes)
with an estimated SHWT depth of 2.0 ft below ground based on NCRCS Soil Survey. The pond
is also situated on Neilhurst soil; mine spoil soils consisting of sandy mine spoil. Based on
discussions with the Geotechnical Engineer, the proposed pond site is still viable as long as the
pond berm does not exceed the existing ground, thus preventing a failure to the pond berm.
Based on the permitted boundary condition (SWFMWD Permit No. 7112) at the existing canal
outfall, the control elevation of this pond was estimated to be at elevation of 133.85 ft NAVD.
It should be noted that an impermeable liner will be required in order to control the pond at this
elevation. Given the soil type and depth of the SHWT, the pond was designed as a wet
detention pond. Pond 3 discharges into Saddle Creek that is located within WBID 1497, which
is listed as Impaired for Nutrients and Dissolved Oxygen within the Group 3 assessment per the
current 303(d) list. Therefore, preliminary pollutant loading calculations are provided in
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Appendix 3 — Pond Design Calculations to show a net reduction in pollutant loading. The
total required pond right-of-way area for Pond 3 is 2.10 acres.

According to the Protected Species Assessment in Appendix 8, the Pond 3 site was
determined to have low impacts; potential but unlikely presence of protected species. At the
Pond 3 site, no protected species were observed. The actively grazed pasture has the potential
to support the gopher tortoise, gopher frog, Florida mouse, burrowing owl, and crested
caracara. According to the Wetland Assessment Memo in Appendix 7, there are no direct
impacts to wetlands associated with this pond site.

6.3.4.2 Dry Linear Retention Alternative

The dry linear retention swale alternative will serve as the treatment and attenuation pond for
basin 3. The average existing ground elevation is at approximately 134.0 ft NAVD based on 1-ft
contours. The linear pond site is situated on HSG B soil (Arents, 0 to 5 percent slopes) with an
estimated SHWT elevation of 130.80 ft based on Pond 100B geotech data from SWFWMD
Permit No. 7112. With a combined proposed pond length of 1785 ft and a top width of 30 ft,
the pond bottom was set at elevation 134 ft to match permitted conditions. PONDS 3.3 was
used for the recovery analysis. The data used for the soil input was taken from the Pond 100B
geotech data from SWFWMD Permit No. 7112 since the permitted pond is in close proximity to
the basin 3 dry linear swale. Based on the PONDS 3.3 model, the total treatment volume in the
dry retention swale recovers in 6.0 hours (less than 72 hours), thus meeting recovery
requirements per SWFWMD.

6.3.5 Basin 4

6.3.5.1 Offsite Alternative

Basin 4 begins at Lakeland Hills Blvd/University Blvd (Station 418+75) and continues to CD-7 at
Station 440+00. Pond 4 will serve as the treatment and attenuation pond for Basin 4. Pond 4
is located west of SR 33 and south of I-4. The existing ground elevation is at approximately
136.00 ft NAVD based on 1-ft contours. The pond site is primarily situated on HSG B soll
(Arents, 0 to 5 percent slopes) with an estimated SHWT depth of 3.0 ft below ground based on
NRCS Soil Survey. The control elevation of this pond was estimated to be 6 inches below the
SHWT at elevation of 132.50 ft NAVD. Given the soil type and depth of the SHWT, the pond
was designed as a wet detention pond. Pond 4 discharges into Saddle Creek that is located
within WBID 1497, which is listed as Impaired for Nutrients and Dissolved Oxygen within the
Group 3 assessment per the current 303(d) list. Therefore, preliminary pollutant loading
calculations are provided in Appendix 3 — Pond Design Calculations to show a net
reduction in pollutant loading. The total required pond right-of-way area for Pond 4 is 1.06
acres.

According to the Protected Species Assessment in Appendix 8, the Pond 4 site was
determined to have low impacts; potential but unlikely presence of protected species. At the
Pond 4 site, no protected species were observed. Pond 4 is currently being used as a
construction staging area. It is devoid of vegetation therefore no protected species are
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anticipated to occur. According to the Wetland Assessment Memo in Appendix 7, there
are no direct impacts to wetlands associated with this pond site.

6.3.5.2 Dry Linear Retention Alternative

The dry linear retention swale alternative will serve as the treatment and attenuation pond for
basin 4. The average existing ground elevation is at approximately 134.0 ft NAVD based on 1-ft
contours. The linear pond site is situated on HSG B soil (Arents, 0 to 5 percent slopes) with an
estimated SHWT elevation of 130.80 ft based on Pond 100A geotech data from SWFWMD
Permit No. 7112. With a combined proposed pond length of 1200 ft and a top width of 35 ft,
the pond bottom was set at elevation 134 ft to match permitted conditions. PONDS 3.3 was
used for the recovery analysis. The data used for the soil input was taken from the Pond 100A
geotech data from SWFWMD Permit No. 7112 since the permitted pond is in close proximity to
the basin 4 dry linear swale. Based on the PONDS 3.3 model, the total treatment volume in the
dry retention swale recovers in 6.0 hours (less than 72 hours), thus meeting recovery
requirements per SWFWMD.

6.3.6 Basin 5

Basin 5 begins at CD-7 (Station 440+00) and continues north to CD-9 at Station 460+00. Basin
5 consists of the I-4 and SR 33 Interchange improvements. Ponds 5A, 5B, and 5C are located
within the interchange and will serve as the treatment and attenuation ponds for Basin 5. The
average existing ground elevation is at approximately 135.00 ft NAVD based on 1-ft contours.
The pond site is primarily situated on HSG B/D soil (Pomona fine sand) with an estimated SHWT
depth of 2.0 ft below ground based on soil borings SH-4, SH-5, and AB-4 performed on
11/19/12 and 01/03/12 (See Appendix 10). The control elevation of these ponds was
estimated to be 6 inches below the SHWT at elevation of 132.50 ft NAVD. Given the soil type
and depth of the SHWT, the ponds were designed as wet detention ponds. The ponds were
also designed to accommodate the I-4 PD&E Recommended ultimate I-4 typical section.

According to the Protected Species Assessment in Appendix 8, the Pond 5 sites were
determined to have low impacts; potential but unlikely presence of protected species. At the
Pond 5A, 5B, and 5C sites, no protected species were observed. For Ponds 5A and 5B, the
roads and highways do not have the potential to support protected species. For Pond 5C, the
shrub and brushland has the potential to support the gopher tortoise and the indigo snake. The
wetland hardwood forest has the potential to support the wood stork and state-listed wading
birds. According to the Wetland Assessment Memo in Appendix 7, there are no direct
impacts to wetlands associated with this pond site.

6.3.7 Basin 6

6.3.7.1 Offsite Alternative

Basin 6 begins at CD-9 (Station 460+00) and continues east to the Lakeland Motorsports Park
entrance at Station 489+00. Pond 6 will serve as the treatment and attenuation pond for Basin
6. Pond 6 is located on the northeast corner of SR 33 and Tomkow Road. The average existing
ground elevation is at approximately 134.00 ft NAVD based on 1-ft contours. The pond site is
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situated on HSG B/D soil (Pomona fine sand) and HSG D soil (Eaton mucky fine sand,
depressional) with an estimated SHWT depth of 1.0 ft below ground based on NRCS Soil
Survey. The control elevation of this pond was estimated to be 6 inches below the SHWT at
elevation of 132.50 ft NAVD. Given the soil type and depth of the SHWT, the pond was
designed as a wet detention pond. Pond 6 discharges north into existing wetlands that
ultimately outfall to the Withlacoochee River. The total required pond right-of-way area for
Pond 6 is 1.39 acres.

It should be noted that in the predevelopment condition, Basin 6A drains to a wetland on the
west side of Tomkow Road and Basin 6B drains to another wetland 1500 ft east of Tomkow
Road. In the proposed condition, the pond was sized initially based upon the fact that these
wetlands ultimately connect and are part of a larger wetland system, thus, overattenuating
would not be a concern, however; locally, there could be a concern in respect to each wetland
system. During the design phase, this concern can be alleviated by putting a split discharge
system from the offsite pond to each wetland system, thus meeting attenuation requirements.

According to the Protected Species Assessment in Appendix 8, the Pond 6 site was
determined to have low impacts; potential but unlikely presence of protected species. At the
Pond 6 site, no protected species were observed. The wetland forested mix has the potential to
support the wood stork and state-listed wading birds. The shrub and brushland are inundated
by exotic grass therefore no protected species are anticipated to occur. According to the
Wetland Assessment Memo in Appendix 7, there are no direct impacts to wetlands
associated with this pond site.

6.3.7.2 Dry Linear Retention Alternative

The dry linear retention swale alternative will serve as the treatment and attenuation pond for
basin 6. The average existing ground elevation is at approximately 138.0 ft NAVD based on 1-ft
contours. The linear pond site is situated primarily on HSG B/D soil (Pomona fine sand) with an
estimated SHWT depth 1 ft below ground based on geotech boring SH-7 performed on
11/19/2012 (See Appendix 10). With a total proposed pond length of 1325 ft and a top width
of 35 ft, the pond bottom was set 1 ft above the SHWT at elevation 138 ft. PONDS 3.3 was
used for the recovery analysis. The data used for the soil input was taken from the NRCS Soil
Survey since there is no permitted soil information within the vicinity of the proposed linear
pond. Based on the PONDS 3.3 model, the total treatment volume in the dry retention swale
recovers in 12.0 hours (less than 72 hours), thus meeting recovery requirements per SWFWMD.

6.3.8 Basin 7

Basin 7 begins at the Lakeland Motorsports Park entrance (Station 489+00) and continues east
to the end of the PD&E Study at Station 494+17. The proposed roadway improvements within
the basin consist of the proposed roadway typical section transitioning back to the existing
roadway typical section and a right turn lane for the Lakeland Motorsports Park entrance. The
majority of the new pavement is proposed on the north side of SR 33 (right turn lane). Due to
the small basin size and the amount of small net new impervious area, only a dry linear
retention swale was evaluated for this basin.
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The dry linear retention swale alternative will serve as the treatment and attenuation pond for
basin 7. The average existing ground elevation is at approximately 136.0 ft NAVD based on 1-ft
contours. The linear pond site is situated primarily on HSG B/D soil (Lynne sand) with an
estimated SHWT depth 0.5 ft below ground based on NRCS soil survey. With a total proposed
pond length of 320 ft and a top width of 30 ft, the pond bottom was set 1 ft above the SHWT at
elevation 136.5 ft. PONDS 3.3 was used for the recovery analysis. The data used for the soil
input was taken from the NRCS Web Soil Survey since there is no permitted soil information
within the vicinity of the proposed linear pond. Based on the PONDS 3.3 model, the total
treatment volume in the dry retention swale recovers in 6.0 hours (less than 72 hours), thus
meeting recovery requirements per SWFWMD BOR Section 5.2.

SECTION 7 CONCLUSIONS AND RECOMMENDATIONS

Potential offsite pond sites, joint use pond, and dry linear retention swales have been identified
along the project limits for this PD&E Study.

For Basin E only one option was investigated which was the dry linear swale option because this
basin is already permitted with a linear swale, thus, this is the recommended alternative.

For Basin 1, 2, 3, 4 and 6, after comparing all of the alternatives previously discussed, the linear
swale option is the recommended alternative because no additional right of way is required for
this option.

For Basin 5, only one option was investigated which was the infield ponds within the
interchange right of way. This is the recommended alternative because no additional right of
way is required for this option.

For Basin 7, only one option was investigated, which was the dry linear swale option because of
the relative small basin area (2.33 ac). The linear swale option is the recommended alternative
because no additional right of way is required.

The analysis estimates right-of-way needs using a volumetric analysis, which accounts for water
quality treatment and water quantity for runoff attenuation. Pond sizing calculations as well as
graphics showing the roadway alignment and associated pond sites are included in Appendix 3
of this Pond Siting Report. Please note that the recommendations were based on pond sizes
and locations determined from preliminary data calculations, reasonable engineering judgment,
and assumptions. Pond sizes and configurations may change during final design as more
detailed information on SHWT, wetland normal pool elevation, final roadway profile design,
geotech data, etc. become available. Please refer to Table 8 for a summary of the stormwater
pond alternatives.
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Table 8 — Summary of Stormwater Pond Alternatives

Offsite Pond Right-of-Way Area (ac)
Basin Pond Alternative
(Including Access Easement)
**E Linear Swale N/A
Pond 1 1.89
1 Linear Swale N/A
Pond 2 3.02
2 Joint Use N/A
Linear Swale N/A
Pond 3 2.1
3 Linear Swale N/A
Pond 4 1.06
4 Linear Swale N/A
5 Ponds 5A, 5B, 5C *N/A
Pond 6 1.39
6 Linear Swale N/A
**7 Linear Swale N/A
Total 9.46
*Pond area consists of combined infield pond areas within the proposed I-4/SR 33 Interchange.
**There are no proposed offsite ponds for these basins. It is proposed to use only dry linear treatment.
[ Highlighted ponds are recommended.
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Appendix 1

Figures

Figure 1 — Project Location Map
Figure 2 — USGS Quadrangle Map
Figure 3 — SSURGO Soils Map
Figure 4 — Existing Landuse Map
Figure 5 — Future Landuse Map
Figure 6 — FEMA Floodplain Map
Figure 7 — Existing Typical Section
Figure 8 — Proposed Typical Section
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Drainage Design Criteria Matrix
SR 33 PD and E Study

) From Old Combee Road to North of Tomkow Road

Polk County, Florida

FPID 430185-1-22-01

Design Parameter

SWFWMD Criteria

FDOT Criteria

Drainage Criteria to be

Used

Storm Sewer

Design Frequency
and Analysis for Pipe
Hydraulics

N/A

Rational Method required. General
design = 10-year/24-hour (P=7.5 in)
Composite C-value -
Impervious=0.95, Pervious=0.20.
10yr/24hr for pipe systems in rural
ditch sections.

FDOT

Spread

N/A

Analyze with 4 in./hr. rainfall intensity.
Based on design speed, 1/2 of lane
shall remain clear (45mph or less).

Keep 8' of lane clear (between 45
mph to 55 mph). With shoulder
gutter, 10-year freq. storm shall not
exceed 1'-3" outside gutter toward
front slope.

FDOT

Inlet Types

N/A

FDOT Inlets (Design Standards 2013)

FDOT

Inlet Placement

N/A

Inlets shall be placed at all low points
in the gutter grade. For curb inlets on
a continuous grade, a maximum
spacing of 300 feet shall be used
unless spread calculations indicate a
greater spacing is acceptable. Curb
inlets shall be placed at the critical
section prior to the level section in
superelevated transitions. Refer to
the FDOT Drainage Manual Section
3.7.1.1

FDOT

Storm Sewer System Velocity

N/A

Min. velocity = 2.5 fps when flowing
full

FDOT

Pipe Lengths

N/A

18" Pipe - max. 300 ft. 24" to 36" -
max 400 ft. 42" and larger - max. 500
ft.

FDOT

Hydraulic Grade Line

N/A

Friction and energy losses due to
pollution control and utility conflict
structures shall be considered for the
storm sewer design event (10-year/24
hour). If minor losses are not
considered in addition to the above
losses, the HGL for the design storm
shall be at least 1 ft. below the
theoretical gutter elevation. If all
minor losses are considered, the HGL
elevation can reach the gutter
elevation. This criteria does not apply
to DBI's or structures where
temporary ponding is not

objectionable.

FDOT (minor losses will be
considered in the storm
sewer design)

42041294 xIs
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Drainage Design Criteria Matrix
SR 33 PD and E Study
From Old Combee Road to North of Tomkow Road
Polk County, Florida

FPID 430185-1-22-01

Design Parameter
Storm Sewer

SWFWMD Criteria

FDOT Criteria

Drainage Criteria to be
Used

Design Tailwater

Storm Sewer

N/A

When discharging to stormwater
ponds, the tailwater shall be the
elevation of the pond at the peak
stage into the pond for the storm
sewer design event (10-year/24-
hour). For free flowing ditches -
normal depth in the ditch at the storm
drain outlet for storm drain design
event (may differ from ditch design
event). For ditches with downstream
control - the higher of either the stage
due to free flow conditions or the
maximum stage at the storm drain
outlet due to backwater from the
downstream control using flows from
the storm drain design event. When
discharging to existing storm drain
systems - the tailwater shall be the
elevation of the HGL of the existing
system at the location of the
connection for the storm drain design
storm event.

FDOT

Pipe Clearance

Pipe Material

N/A

When flexible pavement is used, the
minimum distance between the
bottom of the roadway base material
and the top of the pipe (outside edge)
is 7" for concrete pipe and at least 12"
for other pipe materials as specified
in the FDOT Standard Index 205.
Utilities - If utility has been accurately
located, clearance between the
outside of the storm drain pipe and
the utility shall not be less than 6 in.
If the location of the utility has been
estimated, the clearance should not
be less than 1ft.

FDOT

N/A

Optional Material Analysis to be
performed for this project.

FDOT

Pipe Size

N/A

Trunk line and lateral, min. = 18".

Does not apply to discharge systems
from Stormwater Mgmt. Facilities

FDOT

42041294 xIs
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Design Parameter

Drainage Design Criteria Matrix
SR 33 PD and E Study
From Old Combee Road to North of Tomkow Road
Polk County, Florida

FPID 430185-1-22-01

Culvert Design

SWFWMD Criteria

FDOT Criteria

Drainage Criteria to be
Used

Minimum Size and
Length

Design Procedure

N/A

N/A

Length for box culverts=500 feet.

Crossdrain = 18"; Median Drain =
15"/18"; Side Drain = 15"/18"; Box
Culvert = 3' x 3' (Precast) 4' x 4' (Cast
in Place). Pipe lengths shall follow
the criteria for storm sewers. Max.

FDOT

Hydrologic and

Hydraulic

Calculations

Chapter 4 and the FDOT Drainage
Handbook Culvert Design.

Refer to the FDOT Drainage Manual

FDOT

for all other

Drainage
Features

Peak Discharge and
Runoff Volume

Number and Unit

District

Use one of the following
methods: 1.) SCS Curve

Hydrograph Method, 2.)
Santa Barbara Urban
Hydrograph Method, or 3.)
USACOE HEC-1 Programs
4.) Other hydrographs
methods approved by the

Use gauge data when available. If
not available, use regional or local
regression equations (USGS) or use
the rational equation for drainage
areas up to 600 acres. For
Stormwater Management Facilities,
one of the following is acceptable: (1)
for basins with a tc of 15 minutes or
less, the modified rational method
shall be used OR (2) the SCS Unit
Hydrograph method shall be used.

For Open Channels and Crossdrains-

SWFWMD - SCS Curve
Number and Unit
Hydrograph Method

Design Frequency

25-year storm for

Stormwater Mgmt Facilities

Roadside Ditches-10-yr.; Outfall
Ditches and Canals-25-yr.; Off-site
crossdrains-50-yr (High use or
essential).; Stormwater Management
Facilities

SWFWMD

Time of Concentration

(tc)

TR-55 (Overland flow,
storm sewer flow, channel
flow). Minimum Tc=10

Velocity Method (Overland flow using
Kinematic Wave equation, Shallow
Channel Flow using V=kS"0.5, main

TR-55 methodology

42041294 xIs

- . (SWFWMD and FDOT
channel flow using Manning's accepted)
minutes. equation). Minimum Tc=10 minutes. P
TR-55 methodology acceptable.
Design Storm 24-hour storm duration for 24-h.0ur storm duration for clqsed
. . drainage systems and roadside SWFWMD
Duration stormwater mgmt facilities .
ditches.
Soil Conservation Service
Rainfall Distributions |Type Il Florida Modified 24- FDOT Rainfall Distributions SWFWMD
hour
Page 3 of 8
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Retention and

Hydrologic and

Design Parameter

Drainage Design Criteria Matrix
SR 33 PD and E Study
From Old Combee Road to North of Tomkow Road

Polk County, Florida

FPID 430185-1-22-01

Hydraulic
Calculations

SWFWMD Criteria

Water

FDOT Criteria

Drainage Criteria to be
Used

for all Other
Drainage
Features

Quality/Treatment
(Wet Detention)

Quality/Treatment

roads.

Water

Required treatment volume

= 1" runoff from the DCIA-
alteration of existing public

Required treatment volume

Specified by the Regulatory Agency
(SWFWMD)

SWFWMD

(Dry Retention-Linear
Swales)

= 0.5" of runoff from the
public roads.

Open Basins: Post-

DCIA-alteration of existing

Specified by the Regulatory Agency
(SWFWMD)

SWFWMD

Off-site
Retention and

Water
Quantity/Attenuation

development peak
discharges shall be at or
below pre-development
peak discharges for the 25-
year/24-hour storm event.
Closed basins: retain the
runoff volume difference
between the pre and post
development for the 100-
year/24-hour storm event.
The total post development
volume leaving the site
shall be no more than the
total pre development
volume leaving the site for
the design 100-year storm.

Flows N/A

FDOT Critical Duration not Required
(Per FDOT District One)

SWFWMD

Detention
Facilities

Wet Detention: Width shall

Commingling with onsite flow
acceptable (House Bill 599)

FDOT

Wet Pond
additional in

Pond Configuration -

Open Drainage
Facilities)

Residence Time (Wet
Detention)

be designed with a 100 ft
for linear areas in excess
of 200 ft in length. (To be
waived if operated by a
single owner). Depth -
Shall no be excavated to a
depth that breaches an
aquitard (impermeable or
confined aquifers).

s (for
fo, see

N/A

Pond Depth specified by Regulatory

Agency (SWFWMD).

SWFWMD

Detention
Facilities

Min. 35% littoral zone,
conc. at the outfall. %

Specified by the Regulatory Agency

(SWFWMD)

SWFWMD

Detention)

Littoral Zone (Wet

littoral zone = vegetated

area/ pond area at control
EL. Shall be no deeper

than 3.5 feet below the

design overflow EL.

Wet Detention: Treatment

Specified by the Regulatory Agency

(SWFWMD)

SWFWMD

Water

Rate (Wet
Detention/Dry
Retention)

42041294 xIs

Quality/Quantity
Volume Recovery

volume shall be discharged
in no less than 120 hours
(5 days) with no more than
1/2 total volume being
dischaged within the first
60 hours (2.5 days)
Retention Systems:
drawdown the required
treatment volume within 72
hours following a storm
event.

Specified by the Regulatory Agency

(SWFWMD)

SWFWMD

Page 4 of 8
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Drainage Design Criteria Matrix
SR 33 PD and E Study
From Old Combee Road to North of Tomkow Road
Polk County, Florida

FPID 430185-1-22-01

Drainage Criteria to be
Design Parameter SWFWMD Criteria FDOT Criteria Used
Retentlor:l and Drawdown devices smaller
Detention .
Faciliti than 6 square inches of
actlities cross-section area that is 2
Orifice/Bleeder inches wide or less than
. 20° for "V" notches shall | Specified by the Regulatory Agency
Devices (Wet . . SWFWMD
. include a device to (SWFWMD)
Detention) - )
eliminate clogging. Shall be
designed to discharge 1/2
of the detention volume
within 24 hours.
QOil skimmer is required and should be
designed to function from an
elevation 6 in. below the elevation of
. inflow to the outfall control structure to
Skimmer N/A an elevation 6 in. above the DHW of FDOT
the pond. It should also cover all
directions of inflow to the outfall
control structure.
Erosion Control Sod from the Pond Berm up to the
Measures N/A Control Elevation (NWL) FDOT

Page 5 of 8
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\ Drainage Design Criteria Matrix

A SR 33 PD and E Study

From Old Combee Road to North of Tomkow Road
Polk County, Florida

FPID 430185-1-22-01

chain link fence or other
protection is required if
slopes are steeper than 1:4

mowing.

Drainage Criteria to be
Design Parameter SWFWMD Criteria FDOT Criteria Used
Open Drainage
Facilities
(Ponds,
Ditches,
Canals) Minimum
Requirement for
Maintenance Berms N/A N/A N/A
on Ditches/Canals
(based on top width)
Ponds - 20 ft. clearance between top
edge of normal pool elevation and
Min. width of 20 ft and R/W line. Atleast 15 ft. of berm .
_, | adjacent to the pond shall be at a 1:8
slopes no steeper than 1:4.
- : slope or flatter. For wet ponds, keep
Minimum Widths less than 20 ft are } ;
. . the lowest point of the maintenance
Requirement for allowed when it can be berm at least 1 foot above the top of
Maintenance Berms demonstrated that L _p FDOT
: . the treatment volume to minimize
around Perimeter of | equipment can enter and . .
saturation of the maintenance berm.
Ponds perform the necessary . .
maintenance for the 1 ft. of freeboard is required above
svstemn the maximum DHW. Inside edge of
4 ’ the berm shall have a minimum 30 ft.
radius to accommodate the largest
maintenance equipment.
Maximum Side
Slopes for Based on FDOT Clear Zone Criteria FDOT
Ditches/Canals
All detention or retention
system, side slopes can be
no steeper than 1:4 outto| Use a 1:4 side slope for ease with
Maximum Side a depth of 2-feet below the| maintenance. Side slopes steeper FDOT
Slopes for Ponds control elevation. 6 foot Jthan 1:3 require special equipment for

42041294 xIs Page 6 of 8
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\ Drainage Design Criteria Matrix

‘R SR 33 PD and E Study

\ From Old Combee Road to North of Tomkow Road
Polk County, Florida

FPID 430185-1-22-01

Drainage Criteria to be
Design Parameter SWFWMD Criteria FDOT Criteria Used
Open Drainage [ pjini PP
P Facilitios M'”'m“r'él';?)r;g't“d'”a' N/A 0.0005 ft./f. FDOT
(Ponds, — -
Ditches, M|n|mum Bottom N/A Where possible, y-bottom shall be FDOT
Canals) Width avoided.
Must follow one of the
following conditions:
1.)Max. stage in receiving | Free flowing ditches - normal depth in
water for the mean annual | the ditch at the storm drain outlet for
24-hour storm. (Figure 9- | storm drain design event (may differ
2, SWFWMD Applicant's | from ditch design event). For ditches
Handbook). Lower stages | with downstream control - the higher
may be utilized if the of the stage due to free flow
applicant can demonstrate | conditions or the maximum stage at
Tailwater Conditions that the flow from the pond the storm drain outlet due to
will reach the receiving backwater from the downstream SWFWMD and FDOT
for Ponds ) . .
water prior to the maximum| control using flows from the storm
stage of the receiving drain design event. When
water. or 2.)Mean annual | discharging to existing storm drain
seasonal high water table | systems - the tailwater shall be the
elevation determined by | elevation of the HGL of the existing
water lines on vegetation system at the location of the
or structures, historical connection for the storm drain design
data, adventitious roots or storm event.
other hydrological or
biological indicators.
. Grass with Mulch - Bare Soil, Sod - 4
Erosion Control fps max vel., Riprap (rubble) ditch
Measures (by max. N/A P » Riprap FDOT
velocity) lining - 6 fps max vel. (refer to FDOT
Drainage Manual, Table 2.4)
42041294 xIs
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Drainage Design Criteria Matrix

SR 33 PD and E Study
) From Old Combee Road to North of Tomkow Road
P Polk County, Florida

FPID 430185-1-22-01

Drainage Criteria to be
Design Parameter SWFWMD Criteria FDOT Criteria Used
Open Drainage

Facilities

(Ponds, . 1 ft. between inside maintenance

Ditches, Minimum Freeboard N/A berm EL. and DHW elevation. FDOT

Canals)

Treatment volume: Refer to Swale drainage permitted on soils
Swales dry retention systems condyswe to meet drawdown SWFWMD and FDOT
(linear swales criteria) requirements established by
SWFWMD.
Flood plain Any required compensating
encroachment
storage shall be
equivalently provided
between the seasonal high
water level and the 100-
year flood level

Criteria Sources:
1. SWFWMD - Environmental Resource Permit Applicant's Handbook Volume 11 (10/01/2013)
2

. FDOT - Drainage Manual (07/2013), Drainage Handbook Culvert Design (01/2004), Drainage Handbook Hydrology (01/2004),

Drainage Handbook Erosion and Sediment Control (02/2002), Drainage Handbook Storm Drains (02/2012), Drainage Handbook Stormwater Mgmt. Facility (01/2004),
Drainage Handbook Temporary Drainage Design (10/2001)

42041294 xIs Page 8 of 8
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SR 33 Dry Linear Pond Soil Summary

Horizontal Saturated Fillable .
. Water Table B_ase of Hydraulic Conductivity - [ Porosity . Ver_tlcal
Basin Pond Aquifer Elev. Infiltration Rate Source of Geotech Data Used for Recovery
Elev. (ft) () Factor of Safety 2 (Kh) (n) (v) (ft/day)
(ft/day) (%)
E E 135.3 120.3 17.0 20 11.3 Pond E Geotech from SWFWMD Permit No. 2832
1 1 134 119 115 20 77 Pond C-3 Geotech Data (Soil.boring TH-18) from SWFWMD
Permit No. 2832
Soil boring SH-2 & SH-3 used for the Water Table Elevation (2
2 2 135 120 20.0 25 20.0 feet below existing ground). All other data are average values
extracted from NRCS Web Soil Survey.
3 3 130.8 130 6.0 25 4.0 Pond 100B Geotech Data from SWFWMD Permit No. 7112
4 4 130.8 130 6.0 25 4.0 Pond 100A Geotech Data from SWFWMD Permit No. 7112
Soil boring SH-7 used for the Water Table Elevation (1 foot
6 6 137 122 6.0 25 6.0 below existing ground). All other data are average values
extracted from NRCS Web Soil Survey.
NRCS Web Soil Survey was used for all geotech data including
’ ’ 135.5 122 6.0 25 6.0 the water table elevation (0.5 foot below existing ground).
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Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : E

POND NAME : Swale E

EXISTING CONDITION (BASIN E-1)
(Refer to Permit No. 2832 for Existing Basin Area)

Total Area: Impervious Area:  0.51 ac
Pervious Area: 1.37 ac
Total Area: 1.88 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads A 98 0.51 ac 50.0
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) A 39 1.37ac 534
Total:] 1.88 ac 103.4

CN = Total CN*Area/ Total Area =

Storm
Runoff: (i%Fr/V\éTﬁ ) Sewer
Y (10yr/24hr)
Soil Capacity (S)= 1000 - 10 = Precipitation (P) =[ 10.30in | 7.50in |
CN
Runoff (Q) = (P-0.25) Runoff (Q) =| 4.46in | 245in

(P +0.8S)



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : E

POND NAME : Swale E

EXISTING CONDITION (Basin E-2)
(Refer to Permit No. 2832 for Existing Basin Area)

Total Area: Impervious Area:  0.25 ac
Pervious Area: 1.43 ac
Total Area: 1.68 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads A 98 0.25 ac 245
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) A 39 143 ac 55.8
Total:] 1.68 ac 80.3
CN = Total CN*Area / Total Area = 47.8
Runoff: SWFWMD gé?/\r/g
(100yr/24hr) (10yr/24hr)
Soil Capacity (5)= 1000 - 10 = Precipitation (P) <[ 10.30in | 7.50in ]
CN
Runoff (Q) = (P-0.25) Runoff (Q) =| 3.46in | 1.74in

(P +0.8S)



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : E
POND NAME : Swale E

Total Offsite Area (0S-2): Impervious Area:  0.10 ac (Refer to Permit No. 2832 for Existing
Pervious Area:  2.28 ac Basin Area)
Total Area: 2.38 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads A 98 0.10 ac 9.8
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) A 39 2.28 ac 88.9
Total:] 2.38 ac 98.7

CN = Total CN*Area/ Total Area =

Storm
SWFWMD
Runoff: Sewer
(100yr/24hr) (10yr/24hr)
Soil Capacity (5)= 1000 - 10 = Precipitation (P) =[_10.30in | 7.50in |
CN
Runoff (Q) = (P-0.25) Runoff (Q) =| 2.59in | 1.16in

(P +0.8S)



Inwood Consulting Engineers
3000 Dovera Drive Suite 200, Oviedo, FL 32765

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

Made by:

Checked by:

SF
REC

DATE: August 1, 2013
Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road

BASIN NAME : E
POND NAME : Swale E

Station Limits: From: 265+50
To: 278+42

PROPOSED CONDITION

Roadway Area:

Roadway Length = 1292 ft
Basin Width = 100.0 ft

Description Width Quantity Total Width Impervious Roadway Area:  1.34 ac
Travel Lane 12.0 2 24.0 ft *Additional Impervious Roadway Area:  0.42 ac
Paved Shoulder 9.0 1 9.0 ft Pervious Roadway Area:  1.20 ac
Imperv. Median Total Roadway Area:  2.97 ac
Ramp
Sidewalk or Trail 5.0 0 0.0 ft *Note: Additional area such as turn lanes, intersection layouts,
Curb & Gutter 2.25 1 2.3ft and etc. are measured in microstation.
Shared-Use Path 10.0 1 10.0 ft
Barrier Wall
Total Impervious Width:]  45.3 ft
Total Area: Impervious Area: 1.76 ac
Pervious Area: 1.20 ac
Water Surface Area:  0.00 ac
Total Area: 2.97 ac
Curve Number:
Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads A 98 1.76 ac 172.7
Proposed Roadway Pervious A 39 1.20 ac 47.0
Total:} 2.97 ac 219.6
CN = Total CN*Area / Total Area = 741
Swrwwmp | Storm
Runoff: (100yr/24hr) Sewer
(10yr/24hr)

Soil Capacity (S) =~ 1000-10 =

CN

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

Precipitation (P)=| 10.30in | 7.50 in |

Runoff (Q) =

[ 7.03in | 449in |




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : E
POND NAME : Swale E

Total Offsite Area (0S-2): Impervious Area:  0.10 ac
Pervious Area: 2.28 ac
Total Area: 2.38 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads A 98 0.10 ac 9.8
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) A 39 2.28 ac 88.9
Total:] 2.38 ac 98.7

CN = Total CN*Area/ Total Area =

Storm
SWFWMD
Runoff: Sewer
(100yr/24hr) (10yr/24hr)
Soil Capacity (5)= 1000 - 10 = Precipitation (P) =[_10.30in | 7.50in |
CN
Runoff (Q) = (P-0.25) Runoff (Q) =| 2.59in | 1.16in

(P +0.8S)



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : E
POND NAME : Swale E

POND SIZING

Required Treatment Volume (TV)
Selection criteria

Permitting Agency SWFWMD

StormW.Mgmt. Dry Retention

Online/Offline Online

Impaired Water/OFW No

Open/Closed Basin Open

[  DryRetention | 0.50 in|x DCIA = 0.07 ac-ft

(Directly Connected Impervious Area)
Treatment V,., = Largest of Trt. Vol. =|0.07 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft) (f:g:ﬂv;'rﬁ ) g:::::'
(10yr/24hr)
Qpre =| 1.70 ac-ft 0.86 ac-ft
Qpost =|  2.25ac-ft 1.34 ac-ft
AQ=| 0.56 ac-ft | 0.48 ac-ft

Attenuation V., = 0.56 ac-ft




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : E
POND NAME : Swale E

Pond Stage / Storage Calculations

Swale E Limits

from Station 266+10 to Station 271465
from Station 272+25 to Station 275+00
from Station 275+70 to Station 278+37

Total Proposed Swale Length = 1097.0 ft

ELEVATION DESCRIPTION AREA DIMENSIONS STORAGE
LENGTH WIDTH

140.50 Top of Bank 0.63 ac 1097.0 ft 25.0 ft 0.75 ac-ft

140.20 Provided Attenuation Vol. 0.55 ac 1094.6 ft 22.0 ft 0.58 ac-ft

140.18 Required Attenuation Vol. 0.55 ac 1094.4 ft 21.8 ft 0.56 ac-ft

140.02 Estimated Storm Sewer TW 0.51 ac 1093.2 ft 20.2 ft 0.48 ac-ft

138.90 Top of Treatment Vol. 0.22 ac 1084.2 ft 9.0 ft 0.07 ac-ft

138.50 Pond Bottom 0.12 ac 1081.0 ft 5.0 ft 0.00 ac-ft
Required Attenuation Vol. = 0.56 ac-ft Provided Attenuation Vol. = 0.58 ac-ft
Required Attenuation Stage = 140.02 ft Provided Attenuation Stage = 140.20 ft

Storm Sewer Att.= 0.48 ac-ft
Estimated Storm Sewer TW EL.= 138.90 ft HGL requirements met

Pond Recovery: 1.5 hrs <72hrs
(Recovery requirements per SWFWMD BOR Section 5.2)

Note: (1) Linear swale top width calculated using 1:6 FS, 1:4 BS, & 5-foot ditch bottom.
(2) Proposed Pond Bottom lowered 0.5' from exist. pond bottom. Proposed Pond bottom 3.2' above SHGWT.
(3) Please refer to ICPR data for Recovery Analysis.



SR 33 Basin E Permitted Model - SWFWMD Permit No. 2832
BASIN E - MODIFIED NODE INPUT

==== Basins
Name: Post E Node: Swale E Status: Onsite
Group: BASE Type: SCS Unit Hydrograph CN
Unit Hydrograph: Uh323 Peaking Factor: 323.0
Rainfall File: Storm Duration(hrs): 0.00
Rainfall Amount (in): 0.000 Time of Conc(min): 10.00
Area(ac): 2.970 Time Shift (hrs): 0.00
Curve Number: 74.10 Max Allowable Q(cfs): 999999.000
DCIA(%): 0.00
Modified Basin Area and CN based on SR 33 Widening to 4-lanes
Name: Post 0S-2 Node: Post 0S-2 Status: Onsite
Group: BASE Type: SCS Unit Hydrograph CN
Unit Hydrograph: Uh323 Peaking Factor: 323.0
Rainfall File: Storm Duration(hrs): 0.00
Rainfall Amount (in): 0.000 Time of Conc(min): 20.00
Area(ac): 2.380 Time Shift (hrs): 0.00
Curve Number: 41.50 Max Allowable Q(cfs): 999999.000
DCIA(%): 0.00
==== Nodes
Name: GWT E Base Flow(cfs): 0.000 Init Stage(ft): 0.000
Group: BASE Warn Stage(ft): 0.000
Type: Time/Stage
Time (hrs) Stage (ft)
0.00 0.000
9999.00 0.000
Name: Post 0S-2 Base Flow(cfs): 0.000 Init Stage(ft): 139.000
Group: BASE Warn Stage (ft): 140.000
Type: Stage/Area
Stage (ft) Area (ac)
139.000 0.0700
139.250 0.1700
139.500 0.2400
139.750 0.3000
Name: Post TW-E Base Flow(cfs): 0.000 Init Stage(ft): 139.000
Group: BASE Warn Stage(ft): 141.000
Type: Time/Stage
Time (hrs) Stage (ft)
0.00 139.000
30.00 139.000
Name: Swale E Base Flow(cfs): 0.000 Init Stage(ft): 138.500
Group: BASE Warn Stage (ft): 140.250

Type: Stage/Area

Modified Swale E based on SR 33 Widening to 4 Lanes

Stage (ft) Area(ac)
138.500 0.1200
140.200 0.5500
140.500 0.6300

==== Operating Tables

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc. Page 1 of 4



SR 33 Basin E Permitted Model - SWFWMD Permit No. 2832

BASIN E - MODIFIED NODE INPUT

Name: Filter
Type: Rating Curve

Group: BASE

Function: US Stage vs. Discharge

US Stage (ft) Discharge(cfs)

136.500 0.00
138.500 0.28
139.500 0.63
140.500 1.11
141.500 1.75
142.500 2.50
==== Drop Structures
Name: Post OF E From Node: Swale E Length (ft): 25.00
Group: BASE To Node: Post 0S-2 Count: 1
UPSTREAM DOWNSTREAM Friction Equation: Average Conveyance
Geometry: Circular Circular Solution Algorithm: Automatic
Span(in): 18.00 18.00 Flow: Both
Rise(in): 18.00 18.00 Entrance Loss Coef: 0.000
Invert (ft): 137.500 137.400 Exit Loss Coef: 1.000
Manning's N: 0.012000 0.012000 Outlet Ctrl Spec: Use dc or tw
Top Clip(in): 0.000 0.000 Inlet Ctrl Spec: Use dc
Bot Clip(in): 0.000 0.000 Solution Incs: 10

Upstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

Revised Outfall Structure to Type C-Mod to accommadate for future 10-foot trail.

***% Weir 1 of 1 for Drop Structure Post OF E ***

TABLE
Count: 1 Bottom Clip(in): 0.000
Type: Horizontal Top Clip(in): 0.000
Flow: Both Weir Disc Coef: 3.200
Geometry: Rectangular Orifice Disc Coef: 0.600
Span(in): 49.00 Invert (ft): 140.200
Rise(in): 37.00 Control Elev(ft): 140.200
==== Weirs
Name: Post OF 0S-2 From Node: Post 0S-2
Group: BASE To Node: Post TW-E
Flow: Both Count: 1
Type: Vertical: Mavis Geometry: Trapezoidal
Bottom Width (ft): 60.00
Left Side Slope(h/v): 30.00
Right Side Slope (h/v): 30.00
Invert (ft): 139.500
Control Elevation(ft): 139.500
Struct Opening Dim(ft): 9999.00
TABLE
Bottom Clip(ft): 0.000
Top Clip(ft): 0.000
Weir Discharge Coef: 3.200
Orifice Discharge Coef: 0.600
==== Percolation Links
Name: PER E From Node: Swale E Flow: Both
Group: BASE To Node: GWT E Count: 1
Surface Area Option: Vary based on Stage/Area Table
Vertical Flow Termination: Horizontal Flow Algorithm
Aquifer Base Elev (ft): 120.300 Perimeter 1(ft): 2334.000
Water Table Elev(ft): 135.300 Perimeter 2 (ft): 2648.000
Ann Recharge Rate(in/year): 0.000 Perimeter 3 (ft): 4533.000

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc.

Page 2 of 4



SR 33 Basin E Permitted Model - SWFWMD Permit No. 2832
BASIN E - MODIFIED NODE INPUT

Horiz Conductivity(ft/day): 17.000 Distance 1 to 2(ft): 50.000
Vert Conductivity(ft/day): 34.000 Distance 2 to 3(ft): 300.000
Effective Porosity(dec): 0.200 Num Cells 1 to 2: 10

Suction Head(in): 4.170 Num Cells 2 to 3: 40
Layer Thickness(ft): 3.700

Modified PER E based on SR 33 Widening

Name: PER 0S-2 From Node: Post 0S-2 Flow: Both
Group: BASE To Node: GWT E Count: 1

Surface Area Option: Vary based on Stage/Area Table
Vertical Flow Termination: Horizontal Flow Algorithm

Aquifer Base Elev(ft): 120.300 Perimeter 1 (ft): 325.000
Water Table Elev (ft) 135.300 Perimeter 2 (ft): 760.000
Ann Recharge Rate(in/year): 0.000 Perimeter 3(ft): 1520.000
Horiz Conductivity(ft/day): 17.000 Distance 1 to 2(ft): 50.000
Vert Conductivity(ft/day): 34.000 Distance 2 to 3(ft): 300.000
Effective Porosity(dec): 0.200 Num Cells 1 to 2: 10
Suction Head (i 4.170 Num Cells 2 to 3: 40

n)
Layer Thickness(ft): 3.700

==== Hydrology Simulations

Name: 100YR24HR
Filename: F:\Projects\DT1-017-01\admin\drainage\PSR\Appendix 3 - Pond Design Calculations\ICPR\Basin E\Post - Permitted\100

Override Defaults: Yes
Storm Duration(hrs): 24.00
Rainfall File: Flmod
Rainfall Amount (in): 10.30

Time (hrs) Print Inc(min)

Name: 100YR72HR
Filename: F:\Projects\DT1-017-01\admin\drainage\PSR\Appendix 3 - Pond Design Calculations\ICPR\Basin E\Post - Permitted\100

Override Defaults: Yes
Storm Duration(hrs): 24.00
Rainfall File: Flmod
Rainfall Amount (in): 13.40

Time (hrs) Print Inc(min)

==== Routing Simulations

Name: 100YR24HR Hydrology Sim: 100YR24HR
Filename: F:\Projects\DT1-017-01\admin\drainage\PSR\Appendix 3 - Pond Design Calculations\ICPR\Basin E\Post - Permitted\100

Execute: Yes Restart: No Patch: No
Alternative: No

Max Delta Z(ft): 1.00 Delta Z Factor: 0.00500
Time Step Optimizer: 10.000
Start Time (hrs): 0.000 End Time (hrs): 72.00
Min Calc Time(sec): 0.5000 Max Calc Time (sec): 60.0000
Boundary Stages: Boundary Flows:
Time (hrs) Print Inc(min)
999.000 15.000
Group Run
BASE Yes
Name: 100YR72HR Hydrology Sim: 100YR72HR

Filename: F:\Projects\DT1-017-01\admin\drainage\PSR\Appendix 3 - Pond Design Calculations\ICPR\Basin E\Post - Permitted\100

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc. Page 3 of 4



SR 33 Basin E Permitted Model - SWFWMD Permit No.

BASIN E - MODIFIED NODE

INPUT

2832

Execute: Yes
Alternative: No

Max Delta Z(ft):
Time Step Optimizer:
Start Time (hrs):
Min Calc Time (sec):
Boundary Stages:

Restart: No

1.00
10.000
0.000

Time (hrs) Print Inc(min)
999.000  15.000
Group Run

BASE Yes

Patch: No

Delta Z Factor:

End Time (hrs) :
0.5000 Max Calc Time (sec):
Boundary Flows:

0.00500

80.00
60.0000

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc.

Page 4 of 4



SR 33 Basin E Permitted Model - SWEWMD Permit No. 2832
BASIN E - MODIFIED NODE MAX

Max Time Max Warning Max Delta Max Surf Max Time Max Max Time Max

Name Group Simulation Stage Stage Stage Stage Area Inflow Inflow Outflow Outflow

hrs ft ft ft ft2 hrs cfs hrs cfs

GWT E BASE 100YR24HR 0.00 0.00 0.00 0.0000 0 12.31 6.05 0.00 0.00
Post 0S5-2 BASE 100YR24HR 13.69 139.51 140.00 0.0033 10590 12.17 3.13 12.43 2.69
Post TW-E BASE 100YR24HR 0.00 139.00 141.00 0.0000 0 13.69 0.29 0.00 0.00
Swale E BASE 100YR24HR 12.86 140.19 140.25 0.0050 23883 12.00 15.74 12.12 3.65
GWT E BASE 100YR72HR 0.00 0.00 0.00 0.0000 0 12.28 7.92 0.00 0.00
Post 0S-2 BASE 100YR72HR 12.53 139.63 140.00 0.0032 11774 12.37 12.21 12.40 12.10
Post TW-E BASE 100YR72HR 0.00 139.00 141.00 0.0000 0 12.53 9.04 0.00 0.00
Swale E BASE 100YR72HR 12.40 140.49 140.25 0.0050 27299 12.00 22.04 12.38 10.18

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc.

Page 1 of 1



SR 33 Basin E Permitted Model - SWEFWMD
BASIN E MODIFIED - RECOVERY INPUT

Permit No. 2832

==== Basins

Name: Post E
Group: BASE

Unit Hydrograph: Uh323
Rainfall File:
Rainfall Amount (in): 0.000

Area(ac): 2.970
Curve Number: 74.10
DCIA(%): 0.00

Node: Swale E
Type: SCS Unit Hydrograph

Peaking Factor:

Storm Duration (hrs):
Time of Conc (min) :
Time Shift (hrs):

Max Allowable Q(cfs):

Modified Basin Area and CN based on SR 33 Widening to 4-lanes

Name: Post 0S-2
Group: BASE

Unit Hydrograph: Uh323
Rainfall File:
Rainfall Amount (in): 0.000

Area(ac): 2.380
Curve Number: 41.50

Node: Post 0S-2
Type: SCS Unit Hydrograph

Peaking Factor:

Storm Duration (hrs):
Time of Conc (min) :
Time Shift (hrs):

Max Allowable Q(cfs):

Status: Onsite
CN

323.0

0.00

10.00

0.00
999999.000

Status: Onsite
CN

323.0

0.00

20.00

0.00
999999.000

DCIA(%): 0.00

==== Nodes

Name: GWT E
Group: BASE
Type: Time/Stage

Base Flow(cfs): 0.000 Init Stage(ft): 0.000

Warn Stage (ft): 0.000

Time (hrs) Stage (ft)
0.00 0.000
9999.00 0.000

Name: Post 0S-2 Base Flow(cfs): 0.000 Init Stage(ft): 139.000
Group: BASE Warn Stage (ft): 140.000
Type: Stage/Area
Stage (ft) Area (ac)
139.000 0.0700
139.250 0.1700
139.500 0.2400
139.750 0.3000
Name: Post TW-E Base Flow(cfs): 0.000 Init Stage(ft): 139.000
Group: BASE Warn Stage(ft): 141.000
Type: Time/Stage
Time (hrs) Stage (ft)
0.00 139.000
30.00 139.000
Name: Swale E Base Flow(cfs): 0.000 Init Stage(ft): 140.200
Group: BASE Warn Stage (ft): 140.250

Type: Stage/Area

Modified Swale E based on SR 33 Widening to 4 Lanes

Stage (ft) Area(ac)
138.500 0.1200
140.200 0.5500
140.500 0.6300

==== Operating Tables
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SR 33 Basin E Permitted Model - SWFWMD Permit No. 2832
BASIN E MODIFIED - RECOVERY INPUT

Name: Filter
Type: Rating Curve

Group: BASE

Function: US Stage vs. Discharge

US Stage (ft) Discharge(cfs)

136.500 0.00
138.500 0.28
139.500 0.63
140.500 1.11
141.500 1.75
142.500 2.50
==== Drop Structures
Name: Post OF E From Node: Swale E Length (ft): 25.00
Group: BASE To Node: Post 0S-2 Count: 1
UPSTREAM DOWNSTREAM Friction Equation: Average Conveyance
Geometry: Circular Circular Solution Algorithm: Automatic
Span(in): 18.00 18.00 Flow: Both
Rise(in): 18.00 18.00 Entrance Loss Coef: 0.000
Invert (ft): 137.500 137.400 Exit Loss Coef: 1.000
Manning's N: 0.012000 0.012000 Outlet Ctrl Spec: Use dc or tw
Top Clip(in): 0.000 0.000 Inlet Ctrl Spec: Use dc
Bot Clip(in): 0.000 0.000 Solution Incs: 10

Upstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

Downstream FHWA Inlet Edge Description:
Circular Concrete: Square edge w/ headwall

Revised Outfall Structure to Type C-Mod to accommadate for future 10-foot trail.

***% Weir 1 of 1 for Drop Structure Post OF E ***

TABLE
Count: 1 Bottom Clip(in): 0.000
Type: Horizontal Top Clip(in): 0.000
Flow: Both Weir Disc Coef: 3.200
Geometry: Rectangular Orifice Disc Coef: 0.600
Span(in): 49.00 Invert (ft): 140.200
Rise(in): 37.00 Control Elev(ft): 140.200
==== Weirs
Name: Post OF 0S-2 From Node: Post 0S-2
Group: BASE To Node: Post TW-E
Flow: Both Count: 1
Type: Vertical: Mavis Geometry: Trapezoidal
Bottom Width (ft): 60.00
Left Side Slope(h/v): 30.00
Right Side Slope (h/v): 30.00
Invert (ft): 139.500
Control Elevation(ft): 139.500
Struct Opening Dim(ft): 9999.00
TABLE
Bottom Clip(ft): 0.000
Top Clip(ft): 0.000
Weir Discharge Coef: 3.200
Orifice Discharge Coef: 0.600
==== Percolation Links
Name: PER E From Node: Swale E Flow: Both
Group: BASE To Node: GWT E Count: 1
Surface Area Option: Vary based on Stage/Area Table
Vertical Flow Termination: Horizontal Flow Algorithm
Aquifer Base Elev (ft): 120.300 Perimeter 1(ft): 2334.000
Water Table Elev(ft): 135.300 Perimeter 2 (ft): 2648.000
Ann Recharge Rate(in/year): 0.000 Perimeter 3 (ft): 4533.000

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc.
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SR 33 Basin E Permitted Model

- SWEFWMD Permit No. 2832

BASIN E MODIFIED - RECOVERY INPUT

Horiz Conductivity(ft/day) :

Vert Conductivity(ft/day) :

Effective Porosity(dec):
Suction Head(in)

Layer Thickness (ft):

Modified PER E based on SR 33

Name: PER 0S-2
Group: BASE

Surface Area Option:

Vertical Flow Termination:

Aquifer Base Elev (ft):

Water Table Elev (ft):

Ann Recharge Rate (in/year):

Horiz Conductivity (ft/day) :

Vert Conductivity(ft/day) :

Effective Porosity(dec):
Suction Head(in)

Layer Thickness (ft):

17.000 Distance 1 to 2 (ft):
34.000 Distance 2 to 3(ft):
0.200 Num Cells 1 to 2:
4.170 Num Cells 2 to 3:
3.700

Widening

From Node: Post 0S-2
To Node: GWT E

Vary based on Stage/Area Table
Horizontal Flow Algorithm

120.300 Perimeter 1(ft)
135.300 Perimeter 2 (ft)
0.000 Perimeter 3 (ft)
17.000 Distance 1 to 2(ft)
34.000 Distance 2 to 3(ft)
0.200 Num Cells 1 to 2:
4.170 Num Cells 2 to 3:
3.700

50.000
300.000
10

40

325.000
760.000
1520.000
50.000
300.000
10

40

==== Routing Simulations

Name: 100YR24HR

Filename: F:\Projects\DT1-017-01\admin\drainage\PSR\Appendix

Hydrology Sim:

Execute: Yes Restart: No Patch: No

Alternative: No

Max Delta Z(ft): 1.00

Delta Z Factor: 0.00500

Time Step Optimizer: 10.000
Start Time (hrs): 0.000 End Time (

Min Calc Time(sec): 0.5000

Boundary Stages:

Max Calc Time(

hrs): 72.00
sec): 60.0000

Boundary Flows:

Time (hrs) Print Inc(min)
999.000  15.000
Group Run

BASE Yes

3 - Pond Design Calculations\ICPR\Basin E\Post - Modified\RECO

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc.
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SR 33 Basin E Permitted Model - SWFWMD Permit No. 2832
BASIN E MODIFIED - RECOVERY RESULTS

Simulation Node Group Time Stage Warning Surface Total Total Total Total
Stage Area Inflow Outflow Vol In Vol Out

hrs ft ft ft2 cfs cfs af af

100YR24HR Swale E BASE 0.00 140.20 140.25 23958 0.00 0.00 0.0 0.0
100YR24HR Swale E BASE 0.25 139.85 140.25 20091 0.00 7.91 0.0 0.1
100YR24HR Swale E BASE 0.50 139.49 140.25 16169 0.00 6.36 0.0 0.2
100YR24HR Swale E BASE 0.75 139.14 140.25 12301 0.00 4.84 0.0 0.3
100YR24HR Swale E BASE 1.00 138.80 140.25 8571 0.00 2.85 0.0 0.4
100YR24HR Swale E BASE 1.25 138.51 140.25 5373 0.00 1.75 0.0 0.5
100YR24HR Swale E BASE 1.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 1.75 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 2.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 2.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 2.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 2.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 3.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 3.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 3.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 3.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 4.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 4.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 4.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 4.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 5.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 5.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 5.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 5.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 6.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 6.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 6.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 6.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 7.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 7.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 7.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 7.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 8.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 8.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 8.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 8.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 9.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 9.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 9.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 9.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 10.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 10.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 10.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 10.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 11.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 11.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 11.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 11.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 12.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 12.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 12.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 12.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 13.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 13.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 13.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 13.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 14.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 14.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 14.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 14.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 15.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 15.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 15.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 15.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 16.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 16.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 16.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 16.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 17.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 17.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 17.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 17.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 18.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 18.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 18.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 18.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 19.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 19.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 19.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 19.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 20.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 20.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 20.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 20.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
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SR 33 Basin E Permitted Model - SWFWMD Permit No. 2832
BASIN E MODIFIED - RECOVERY RESULTS

Simulation Node Group Time Stage Warning Surface Total Total Total Total
Stage Area Inflow Outflow Vol In Vol Out

hrs ft ft ft2 cfs cfs af af

100YR24HR Swale E BASE 21.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 21.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 21.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 21.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 22.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 22.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 22.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 22.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 23.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 23.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 23.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 23.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 24.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 24.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 24.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 24.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 25.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 25.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 25.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 25.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 26.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 26.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 26.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 26.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 27.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 27.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 27.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 27.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 28.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 28.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 28.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 28.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 29.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 29.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 29.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 29.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 30.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 30.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 30.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 30.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 31.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 31.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 31.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 31.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 32.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 32.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 32.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 32.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 33.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 33.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 33.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 33.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 34.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 34.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 34.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 34.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 35.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 35.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 35.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 35.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 36.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 36.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 36.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 36.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 37.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 37.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 37.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 37.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 38.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 38.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 38.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 38.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 39.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 39.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 39.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 39.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 40.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 40.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 40.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 40.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 41.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 41.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 41.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 41.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
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SR 33 Basin E Permitted Model - SWFWMD Permit No. 2832
BASIN E MODIFIED - RECOVERY RESULTS

Simulation Node Group Time Stage Warning Surface Total Total Total Total
Stage Area Inflow Outflow Vol In Vol Out

hrs ft ft ft2 cfs cfs af af

100YR24HR Swale E BASE 42.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 42.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 42.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 42.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 43.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 43.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 43.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 43.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 44.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 44.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 44.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 44.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 45.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 45.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 45.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 45.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 46.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 46.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 46.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 46.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 47.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 47.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 47.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 47.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 48.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 48.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 48.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 48.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 49.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 49.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 49.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 49.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 50.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 50.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 50.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 50.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 51.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 51.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 51.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 51.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 52.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 52.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 52.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 52.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 53.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 53.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 53.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 53.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 54.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 54.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 54.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 54.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 55.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 55.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 55.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 55.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 56.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 56.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 56.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 56.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 57.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 57.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 57.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 57.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 58.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 58.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 58.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 58.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 59.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 59.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 59.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 59.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 60.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 60.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 60.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 60.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 61.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 61.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 61.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 61.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 62.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 62.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 62.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 62.76 138.50 140.25 5227 0.00 0.00 0.0 0.5

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc.
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SR 33 Basin E Permitted Model - SWFWMD Permit No. 2832
BASIN E MODIFIED - RECOVERY RESULTS

Simulation Node Group Time Stage Warning Surface Total Total Total Total
Stage Area Inflow Outflow Vol In Vol Out

hrs ft ft ft2 cfs cfs af af

100YR24HR Swale E BASE 63.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 63.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 63.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 63.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 64.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 64.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 64.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 64.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 65.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 65.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 65.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 65.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 66.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 66.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 66.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 66.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 67.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 67.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 67.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 67.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 68.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 68.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 68.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 68.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 69.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 69.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 69.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 69.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 70.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 70.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 70.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 70.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 71.01 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 71.26 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 71.51 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 71.76 138.50 140.25 5227 0.00 0.00 0.0 0.5
100YR24HR Swale E BASE 72.01 138.50 140.25 5227 0.00 0.00 0.0 0.5

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc.
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SR 33 from Old Combee Road to North of Tomkow Road Conceptual Pond Siting Report
Financial Project Number: 430185-1-22-01
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Made by:
Checked by:

DATE: December 10, 2013
Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 1A
POND NAME : 1

EXISTING CONDITION (BASIN 1A)

Roadway Length = 258 ft
R/W Width = 120.0 ft

Station Limits: From: 278+42
To: 281+00
Roadway Area:
Description Width Quantity Total Width
Travel Lane 12.0 ft 1 12 ft
Paved Shoulder 5.0 ft 1 5 ft
Total Impervious Width: 17 ft

(P +0.8S)

Station Limits: From: 281+00 Roadway Length = 1165 ft
To: 292+65 R/W Width = 200.0 ft
Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  1.01 ac
Travel Lane 12.0 ft 2 24 ft *Misc. Impervious Roadway Area:  0.07 ac
Paved Shoulder 5.0 ft 2 10 ft Pervious Roadway Area:  4.98 ac
Total Impervious Width: 34 ft Total Roadway Area:  6.06 ac
*Note: Measured in MicroStation.
Pond Area: Exist. Land = Open Space = 0.00 ac
Total Area: Impervious Area: 1.08 ac
Pervious Area:  4.98 ac
Total Area:  6.06 ac
Curve Number:
Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads A 98 1.08 ac 105.8
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) A 39 207 ac 807
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) ¢ 74 291 ac 2153
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) & o Boves 0.0
Total:} 6.06 ac 401.9
CN = Total CN*Area / Total Area =
Denotes Pond Area
SwFwmp | Storm
Runoff: (100yr/24hr) Sewer
Y (10yr/24hr)
Soil Capacity (§)= 1000 -10 = Precipitation (P) =| 10.50 in | 7.50in |
CN
Runoff (Q)= (P -0.2S) Runoff (Q)=| 6.18in | 3.64in |
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Inwood Consulting Engineers
3000 Dovera Drive Suite 200, Oviedo, FL 32765

Made by:
Checked by:

DATE: December 10, 2013
Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 1B
POND NAME : 1

EXISTING CONDITION (Basin 1B)

Roadway Length = 2235 ft
R/W Width = 200.0 ft

Station Limits: From: 292+65
To: 315+00
Roadway Area:
Description Width Quantity Total Width
Travel Lane 12.0 ft 2 24 ft
Paved Shoulder 5.0 ft 2 10 ft
Total Impervious Width: 34 ft

Station Limits: From: 315+00 Roadway Length = 500 ft
To: 320+00 R/W Width = 75.0 ft
Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  1.94 ac
Travel Lane 12.0 ft 1 12 ft *Misc. Impervious Roadway Area:  0.85 ac
Paved Shoulder 5.0 ft 1 5 ft Pervious Roadway Area:  8.33 ac
Total Impervious Width: 17 ft Total Roadway Area: 11.12 ac
*Note: Measured in MicroStation.
Pond Area: Exist. Land = Open Space = 1.31ac
Total Area: Impervious Area: 2.79 ac
Pervious Area:  9.64 ac
Total Area: 12.43 ac
Curve Number:
Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads A 98 2.79 ac 273.4
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) A 39 7.87 ac 307.0
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) c 74 0.46 ac 340
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) & 2k Leail e Y
Total;] 12.43 ac 665.6
CN = Total CN*Area / Total Area = E
Denotes Pond Area
swrwmp | Storm
Runoff: (25yr/24hr) Sewer
y (10yr/24hr)
Soil Capacity (S)=  1000- 10 = Precipitation (P)=[ 7.50in | 7.50in |
CN
Runoff (Q) = (P-0.2S) Runoff (Q)=| 2.30in | 2.30in |

(P +0.8S)




Inwood Consulting Engineers Made by: SF DATE: December 10, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 1B
POND NAME : 1

Total Offsite Area: Impervious Area:  0.10 ac
Pervious Area: 4.44 ac
Total Area: 4.54 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads A 98 0.10 ac 9.8
Residential Areas (1/2 acre, 25% Impervious) A 54 3.34 ac 180.4
Residential Areas (1/2 acre, 25% Impervious) C 80 1.10 ac 88.0
Total:] 4.54 ac 278.2

CN = Total CN*Area / Total Area =

Storm
Runoff: (Sz\gVFrYZVm?) Sewer
Y (10yr/24hr)
Soil Capacity (S)= 1000 - 10 = Precipitation (P) =] 7.50in | 7.50in_|
CN
Runoff (Q)= (P -0.2S) Runoff (Q)=| 3.10in | 3.10in |

(P +0.8S)



Inwood Consulting Engineers
3000 Dovera Drive Suite 200, Oviedo, FL 32765

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

Made by: SF DATE: December 10, 2013
Checked by: REC Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road

BASIN NAME : 1

POND NAME : 1
Station Limits: 278+42 Roadway Length = 4158 ft
320+00 R/W Width = 200.0 ft
PROPOSED CONDITION
Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  8.16 ac
Travel Lane 12.0 4 48.0 ft | *Additional Impervious Roadway Area: 1.71 ac
Paved Shoulder 9.0 2 18.0 ft Pervious Roadway Area: 9.22 ac
Imperv. Median Total Roadway Area: 19.09 ac
Ramp
Sidewalk or Trail 5.0 1 5.0 ft *Note: Additional area such as turn lanes, intersection layouts,
Curb & Gutter 2.25 2 4.5 ft and efc. are measured in microstation.
Shared-Use Path 10.0 1 10.0 ft
Barrier Wall
Total Impervious Width:]  85.5 ft
Pond Area: Pervious Pond Area : 1.31ac Dry Pond
Water Surface Area: 0.00 ac
Total Pond Area: 1.31ac
Total Area: Impervious Area: 9.87 ac
Pervious Area: 10.53 ac
Water Surface Area:  0.00 ac
Total Area: 20.40 ac
Curve Number:
Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads A 98 9.87 ac 967.4
Proposed Roadway Pervious A 39 9.22 ac 359.6
Proposed Pond Pervious A 39 1.31 ac 51.0
Total:] 20.40 ac 1378.0
CN = Total CN*Area / Total Area = 67.5
SWFwmp | Storm
Runoff: (25yr/24hr) Sewer
Y (10yr/24hr)
Soil Capacity (S)= 1000 - 10 Precipitation (P)=[ 7.50in | 7.50in |
CN
Runoff (Q)= (P -0.2S) Runoff (Q)=| 3.77in | 3.77in |

(P +0.8S)




Inwood Consulting Engineers Made by: SF DATE: December 10, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 1
POND NAME : 1

Total Offsite Area: Impervious Area:  0.10 ac
Pervious Area: 4.44 ac
Total Area: 4.54 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads A 98 0.10 ac 9.8
Residential Areas (1/2 acre, 25% Impervious) A 54 3.34 ac 180.4
Residential Areas (1/2 acre, 25% Impervious) C 80 1.10 ac 88.0
Total:] 4.54 ac 278.2

CN = Total CN*Area / Total Area =

Storm
Runoff: (Sz\gVFrYZVm?) Sewer
Y (10yr/24hr)
Soil Capacity (S)= 1000 - 10 = Precipitation (P) =] 7.50in | 7.50in_|
CN
Runoff (Q)= (P -0.2S) Runoff (Q)=| 3.10in | 3.10in |

(P +0.8S)



Inwood Consulting Engineers Made by: SF DATE: December 10, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 1
POND NAME : 1

POND SIZING

Required Treatment Volume (TV)
Selection criteria

Permitting Agency SWFWMD
StormW.Mgmt. Dry Retention
Online/Offline Online
Impaired Water/OFW No
Open/Closed Basin Open

Dry Retention | 0.50 in|x DCIA = 0.41 ac-ft

(Directly Connected Impervious Area)
Treatment V., = Largest of Trt. Vol. =

Required Attenuation Volume:

Storm
Total Runoff (ac-ft) ;‘gl:yzvxl?) Sewer
y (10yr/24hr)
Qpre = 3.56 ac-ft 3.56 ac-ft
Qpost = 7.58 ac-ft 7.58 ac-ft
AQ=| 4.02ac-ft | 4.02ac-ft

Attenuation V.., = 4.02 ac-ft




Inwood Consulting Engineers Made by: SF DATE: December 10, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 1

POND NAME : 1
Maintenance Area Width = 20.0 ft @ 1:20 Existing Ground Elevation =|  140.00
Pond Tie-In Width = 11.6 ft @ 1:4 *Normal Water Elevation =|  133.50
Maximum Storage Depth (SD) = 6.34 ft with 1.0 ft freeboard Lowest EOP Elevation =|  143.00
Hydraulic Grade Line (HGL) check *Note: NWL based on NRCS Web Soil Survey
HGL Slope = 0.050% Use 0.05% for very flat terrain to 0.1% for flat terrain
Distance from Pond to Lowest EOP = 200 ft
Estimated Energy Losses = 0.10 ft
HGL Clearance = 2.0 ft Open drainage (ditch) system.
Maximum Storm Sewer Tailwater EL = 140.90 ft

12 20'

Back of Main. Front of Main. Berm

Berm

R/W Line \»I

1:20

I 1' Freeboard
Existing Ground —
Attenuation Vol. or
Treatment Vol. (whichever

. is greater)
Pond Section (Dry)

1' Minimum Pond Bottom

v VY awT




Inwood Consulting Engineers Made by: SF DATE: December 10, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 1
POND NAME : 1

Pond Stage / Storage Calculations

DIMENSIONS
ELEVATION DESCRIPTION AREA TENGTH WIDTH STORAGE
140.00 Pond R/W 1.58 ac 262.0 ft 262.0 ft
142.90 Back of Main. Berm 1.31 ac 238.8 ft 238.8 ft 6.06 ac-ft
142.40 1.10 ac 218.7 ft 218.7 ft 5.45 ac-ft
141.90 Front of Main. Berm 0.91 ac 198.8 ft 198.8 ft 4.95 ac-ft
140.84 Provided Attenuation Vol. 0.83 ac 190.3 ft 190.3 ft 4.03 ac-ft
140.83 Required Attenuation Vol. 0.83 ac 190.2 ft 190.2 ft 4.02 ac-ft
140.83 Estimated Storm Sewer TW 0.83 ac 190.2 ft 190.2 ft 4.02 ac-ft
135.37 Top of Treatment Vol. 0.49 ac 146.5 ft 146.5 ft 0.41 ac-ft
134.50 Pond Bottom 0.45 ac 139.6 ft 139.6 ft 0.00 ac-ft
Required Attenuation Vol. = 4.02 ac-ft Provided Attenuation Vol. = 4.03 ac-ft
Required Attenuation Stage = 140.83 ft Provided Attenuation Stage = 140.84 ft
Estimated Storm Sewer Att.= 4.02 ac-ft
Estimated Storm Sewer TW EL.= 140.83 ft HGL requirements met

PROPOSED POND R/W (Safety Factor of 20%) = 1.89 ac l




SR 33 from Old Combee Road to North of Tomkow Road Conceptual Pond Siting Report
Financial Project Number: 430185-1-22-01

Basin 1
(Dry Linear Retention Alternative)
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Inwood Consulting Engineers Made by: SF

3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC

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

DATE: August 1, 2013
Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road

BASIN NAME : 1A
POND NAME : 1 - Dry Linear Swale

EXISTING CONDITION (BASIN 1A)

Station Limits: From: 278+42 Roadway Length =
To: 281+00 R/W Width =
Roadway Area:
Description Width Quantity Total Width
Travel Lane 12.0 ft 1 12 ft
Paved Shoulder 5.0 ft 1 5 ft

Total Impervious Width: 17 ft

Station Limits: From: 281+00 Roadway Length =
To: 292+65 R/W Width =
Roadway Area:
Description Width Quantity Total Width
Travel Lane 12.0 ft 2 24 ft *Misc.
Paved Shoulder 5.0 ft 2 10 ft
Total Impervious Width: 34 ft

Total Area: Impervious Area:  1.08 ac
Pervious Area: 4.98 ac
Total Area: 6.06 ac

Curve Number:

258 ft
120.0 ft

1165 ft
200.0 ft

Impervious Roadway Area:
Impervious Roadway Area:
Pervious Roadway Area:
Total Roadway Area:

6.06 ac

1.01 ac

0.07 ac
4,98 ac

*Note: Measured in MicroStation.

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads A 98 1.08 ac 105.8
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) A 39 207 ac 80.7
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) ¢ 4 291ac 2153
Total:] 6.06 ac 401.9
CN = Total CN*Area / Total Area =
SwFwmD | Sorm
Runoff: (100yr/24hr) Sewer
Y (10yr/24hr)
Soil Capacity ()=  1000-10= Precipitation (P) :| 10.50 in | 7.50 in |
CN
Runoff Q)=  (P-0.2S)’ Runoff (Q)=| 6.18in | 3.64in |

(P +0.8S)




Inwood Consulting Engineers
3000 Dovera Drive Suite 200, Oviedo, FL 32765

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

SF
REC

Made by:
Checked by:

DATE: August 1, 2013
Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 1B

POND NAME : 1 - Dry Linear Swale
EXISTING CONDITION (Basin 1B)

Station Limits: From: 292+65 Roadway Length = 2235 ft
To: 315+00 R/W Width = 200.0 ft
Roadway Area:
Description Width Quantity Total Width
Travel Lane 12.0 ft 2 24 ft
Paved Shoulder 5.0 ft 2 10 ft
Total Impervious Width: 34 ft

Station Limits: From: 315+00 Roadway Length = 500 ft
To: 320+00 R/W Width = 75.0 ft
Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  1.94 ac
Travel Lane 12.0 ft 1 12 ft *Misc. Impervious Roadway Area:  0.85 ac
Paved Shoulder 5.0 ft 1 5 ft Pervious Roadway Area:  8.33 ac
Total Impervious Width: 17 ft Total Roadway Area: 11.12 ac
*Note: Measured in MicroStation.
Total Area: Impervious Area: 2.79 ac
Pervious Area:  8.33 ac
Total Area: 11.12 ac
Curve Number:
Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads A 98 2.79 ac 273.4
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) A 39 787 ac 307.0
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) ¢ 4 046 ac 34.0
Total:] 11.12 ac 614.5
CN = Total CN*Area / Total Area = E
swrwmp | Storm
Runoff: (25yr/24hn) Sewer
Y (10yr/24hr)
Soil Capacity (S§) =  1000-10= Precipitation (P) :| 7.50in | 7.50in |
CN
Runoff Q)=  (P-0.2S)’ Runoff (Q) =| 247in | 2.47in |

(P +0.8S)




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 1B
POND NAME : 1 - Dry Linear Swale
Total Offsite Area: Impervious Area: 0.10 ac
Pervious Area: 4.44 ac
Total Area:  4.54ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads A 98 0.10 ac 9.8
Residential Areas (1/2 acre, 25% Impervious) A 54 3.34 ac 180.4
Residential Areas (1/2 acre, 25% Impervious) C 80 1.10 ac 88.0
Total:] 4.54 ac 278.2

CN = Total CN*Area / Total Area =

Storm
Runoff: (SZVE\’IIiy2V4hI{I‘IrD) Sewer
Y (10yr/24hr)
Soil Capacity (S) = 1000-10= Precipitation (P):| 7.50in | 7.50in |
CN
Runoff Q)=  (P-0.2S) Runoff (Q =| 3.10in | 3.10in |

(P +0.8S)



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013

3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01
(407) 971-8850 (phone)
(407) 971-8955 (fax)

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 1

POND NAME : 1 - Dry Linear Swale
Station Limits: From: 278+42 Roadway Length = 4158 ft
To: 320+00 R/W Width = 200.0 ft

PROPOSED CONDITION

Roadway Area:

Description Width Quantity Total Width Impervious Roadway Area:  8.16 ac
Travel Lane 12.0 4 48.0 ft *Additional Impervious Roadway Area:  1.71 ac
Paved Shoulder 9.0 2 18.0 ft Pervious Roadway Area:  9.22 ac
Imperv. Median Total Roadway Area: 19.09 ac
Ramp
Sidewalk or Trall 5.0 1 5.0 ft *Note: Additional area such as turn lanes, intersection layouts,
Curb & Gutter 2.25 2 4.5 ft and etc. are measured in microstation.
Shared-Use Path 10.0 1 10.0 ft
Barrier Wall
Total Impervious Width:}  85.5 ft

Total Area: Impervious Area: 9.87 ac
Pervious Area: 9.22 ac
Total Area: 19.09 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads A 98 9.87 ac 967.4
Proposed Roadway Pervious A 39 9.22 ac 359.6
Proposed Pond Pervious A 39 0.00 ac 0.0
Total:] 19.09 ac 1327.0

CN = Total CN*Area / Total Area =

Storm
Runoff: (SZVE\’IIiy2V4hI{I‘IrD) Sewer
Y (10yr/24hr)
Soil Capacity (S) = 1000 - 10 = Precipitation (P)=[  7.50in | 7.50in |
CN
Runoff Q)=  (P-0.2S)’ Runoff (Q)=| 3.98in | 3.98in |

(P +0.8S)



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 1
POND NAME : 1 - Dry Linear Swale
Total Offsite Area: Impervious Area: 0.10 ac
Pervious Area: 4.44 ac
Total Area:  4.54ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads A 98 0.10 ac 9.8
Residential Areas (1/2 acre, 25% Impervious) A 54 3.34 ac 180.4
Residential Areas (1/2 acre, 25% Impervious) C 80 1.10 ac 88.0
Total:] 4.54 ac 278.2

CN = Total CN*Area / Total Area =

Storm
Runoff: (SZVE\’IIiy2V4hI{I‘IrD) Sewer
Y (10yr/24hr)
Soil Capacity (S) = 1000-10= Precipitation (P):| 7.50in | 7.50in |
CN
Runoff Q)=  (P-0.2S) Runoff (Q =| 3.10in | 3.10in |

(P +0.8S)



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 1
POND NAME : 1 - Dry Linear Swale

POND SIZING

Required Treatment Volume (TV)
Selection criteria

Permitting Agency SWFWMD
StormW.Mgmt. Dry Retention
Online/Offline Online
Impaired Water/OFW No
Open/Closed Basin Open

Dry Retention | 0.50 in|x DCIA = 0.41 ac-ft

(Directly Connected Impervious Area)
Treatment V., = Largest of Trt. Vol. =

Required Attenuation Volume:

Storm
Total Runoff (ac-ft) ;\éVFr)IZVII‘V'I‘E:) Sewer
y (10yr/24hr)
Qpre = 3.46 ac-ft 3.46 ac-ft
onst = 7.51 ac-ft 7.51 ac-ft
AQ=| 4.04acft | 4.04 ac-ft

Attenuation V., = 4.04 ac-ft




Inwood Consulting Engineers
3000 Dovera Drive Suite 200, Oviedo, FL 32765

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

Pond Stage / Storage

PROJECT

BASIN NAME : 1
POND NAME : 1 - Dry Linear

Calculations

Made by:
Checked by:

Swale

Pond 1 Limits
from Station 278+52 to Station 282+90
from Station 282+90 to Station 285+40
from Station 286+30 to Station 292+10
from Station 293+20 to Station 303+36
from Station 303+56 to Station 304+70
from Station 305+70 to Station 314+75

Total Proposed Swale Length = 3303.0 ft

R/W Line L 5' Sidewalk -

l¢

SF
REC

40.0 ft

DATE: August 1, 2013
Job Number: DT1-017-01

: SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road

Roadway
., Typical

]

Top of Bank

r 0.3' Min Freeboard

>
>

Top of Bank \

——————— i
- Attenuation Vol. or 1:6
Bxisting Ground Treatment Vol. (whichever
, iS greater)
1 Minimum Pond Bottom
v v
SHWT
Linear Pond Section (Dry)
DIMENSIONS
ELEVATION DESCRIPTION 2 g
AREA (ft%) LENGTH “WIDTH STORAGE (ft°)
143.00 Top of Bank 132120.0 | 3303.0 ft 40.0 ft 226572.08
142.70 Provided Attenuation Vol. 122122.2 3300.6 ft 37.0 ft 188435.75
142.60 Required Attenuation Vol. 118626.4 3299.8 ft 36.0 ft 175796.45
142.60 Estimated Storm Sewer TW 118626.4 3299.8 ft 36.0 ft 175796.45
140.83 Top of Treatment Vol. 60127.2 3285.6 ft 18.3 ft 18046.41
140.50 Pond Bottom 49245.0 3283.0 ft 15.0 ft 0.00

Required Attenuation Vol. = 4.04 ac-ft
Required Attenuation Stage = 142.60 ft

Storm Sewer Att.= 4.04 ac-ft

Provided Attenuation Vol. = 4.33 ac-ft

Provided Attenuation Stage = 142.70 ft

Total Treatment
Volume Recovery
(Dry Retention)

24 hrs

<72hrs

(Recovery requirements per SWFWMD BOR Section 5.2)

Design Notes: (1) Linear swale top width calculated using 1:6 FS, 1:4 BS, & 15-foot ditch bottom.

(2) Proposed linear swale to be located on the left side of the proposed roadway typical section.
Runoff from the right side of the roadway is to be conveyed to the proposed linear swale on the left
side via roadside ditch and pipe. Assume 1-foot sump in order to maintain roadway base clearance.
(3) Pond Bottom >1' above SHWT. SHWT approximately 4 feet below existing ground based on
permitted soil boring TH-17 for existing linear Pond C-3 (Permit No. 2832). Assume SHWT elevation
is 4-feet below existing ground since majority of soils are the same as the soil boring.

(4) Please refer to the PONDS model data for the Recovery Analysis. Input data for soil recovery
taken from Pond C-3 soil boring (Permit No. 2832) since permitted pond is in close proximity to the

Pond 1 linear

dry pond.



PONDS Version 3.3.0233

Retention Pond Recovery - Refined Method

Copyright 2008

Devo Seereeram, Ph.D., P.E.

Project Data

Project Name:

Simulation Description:

Project Number:

Engineer :

Supervising Engineer:

Date:

Aquifer Data

SR 33 from Old Combee Road to North of Tomkow Road

Pond 1 -Dry Linear Retention Alternative

FPID No. 430185-1-22-01
SF

REC

08-01-2013

Base Of Aquifer Elevation, [B] (ft datum):

Water Table Elevation, [WT] (ft datum):

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day):

Fillable Porosity, [n] (%):

Unsaturated Vertical Infiltration Rate, [Iv] (ft/day):

Maximum Area For Unsaturated Infiltration, [Av] (ft?):

Geometry Data

Equivalent Pond Length, [L] (ft): 3285.6

Equivalent Pond Width, [W] (ft): 18.3

Ground water mound is expected to intersect the pond bottom

Stage vs Area Data

Stage
(ft datum)

140.50
142.70
143.00

Discharge Structures

Area
(ft%)
49245.0

122122.2
132120.0

Discharge Structure #1 is inactive

Discharge Structure #2 is inactive

Discharge Structure #3 is inactive

119.00
134.00
11.50
20.00
7.7

49245.0

SR 33 from Old Combee Road to North of Tomkow Road

08-01-2013

12:57:31

Page 1



PONDS Version 3.3.0233
Retention Pond Recovery - Refined Method
Copyright 2008
Devo Seereeram, Ph.D., P.E.

Scenario Input Data

Scenario 1 :: Dry Linear Pond Slug Load

Hydrograph Type: Slug Load
Modflow Routing: Routed with infiltration

Treatment Volume (ft®) 18046.41

Initial ground water level (ft datum)  134.00 (default)

Time After Time After
Storm Event Storm Event
(days) (days)
0.100 2.000
0.250 2.500
0.500 3.000
1.000 3.500
1.500 4.000

SR 33 from Old Combee Road to North of Tomkow Road 08-01-2013 12:57:32 Page 2



PONDS Version 3.3.0233
Retention Pond Recovery - Refined Method

Copyright 2008

Devo Seereeram, Ph.D., P.E.

Detailed Results :: Scenario 1 :: Dry Linear Pond Slug Load
Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow
(hours) (ft3/s) (ft/day) (ft datum) (ft®/s) (ft3/s) Volume (ft®)  Volume (ft®)  Volume (ft?) Type
0.000 3007.7350 0.0000 134.000 0.00000 0.00000 0.0 0.0 0.0 NA
0.002 3007.7350 0.0000 140.829 4.38569 0.00000 18046.4 26.3 0.0 uP
2.400 0.0000 0.0000 --- - -—-- 18046.4 18046.4 0.0 dry
6.000 0.0000 0.0000 --- - -—-- 18046.4 18046.4 0.0 dry
12.000 0.0000 0.0000 --- - -—-- 18046.4 18046.4 0.0 dry
24.000 0.0000 0.0000 --- - -—-- 18046.4 18046.4 0.0 dry
36.000 0.0000 0.0000 --- - -—-- 18046.4 18046.4 0.0 dry
48.000 0.0000 0.0000 --- - -—-- 18046.4 18046.4 0.0 dry
60.000 0.0000 0.0000 --- - -—-- 18046.4 18046.4 0.0 dry
72.000 0.0000 0.0000 --- - -—-- 18046.4 18046.4 0.0 dry
84.000 0.0000 0.0000 --- - -—-- 18046.4 18046.4 0.0 dry
96.000 0.0000 0.0000 --- - -—-- 18046.4 18046.4 0.0 dry
SR 33 from Old Combee Road to North of Tomkow Road 08-01-2013 12:57:32 Page 3



SR 33 from Old Combee Road to North of Tomkow Road Conceptual Pond Siting Report
Financial Project Number: 430185-1-22-01

Basin 2

Inwood Consulting Engineers January 2014
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SR 33 from Old Combee Road to North of Tomkow Road Conceptual Pond Siting Report
Financial Project Number: 430185-1-22-01

Basin 2
(Offsite Alternative)
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Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 2
POND NAME : 2 (Offsite Alternative)

EXISTING CONDITION

Station Limits: From: 315+00 Roadway Length = 500 ft
To: 320+00 R/W Width = 131.0 ft
Roadway Area:
Description Width Quantity Total Width
Travel Lane 12.0 ft 1 12 ft
Paved Shoulder 5.0 ft 1 5 ft
Total Impervious Width: 17 ft

Station Limits: From: 320+00 Roadway Length = 7455 ft
To: 394+55 R/W Width = 200.0 ft
Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  6.01 ac
Travel Lane 12.0 ft 2 24 ft *Misc. Impervious Roadway Area:  2.08 ac
Paved Shoulder 5.0 ft 2 10 ft Pervious Roadway Area: 27.64 ac
Total Impervious Width: 34 ft Total Roadway Area: 35.73 ac

*Note: Measured in MicroStation.
Pond Area: Exist. Land = Open Space = 241 ac
Total Area: Impervious Area:  8.09 ac

Pervious Area: 30.05 ac
Total Area: 38.15 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 8.09 ac 793.2
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) B 61 21.64 ac 1685.9
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) B 61 i 147.2
Total:] 38.15 ac 2626.3
CN = Total CN*Area / Total Area = 68.8
Denotes Pond Area
Sswrwwmp | Storm
Runoff: (25yr/24hn) Sewer
Y (10yr/24hr)
Soil Capacity (S) =  1000-10= Precipitation (P)=[ 7.50in | 7.50in |
CN
Runoff (Q) = (P -0.25)? Runoff (Q) =| 3.91in | 3.91in

(P +0.8S)



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 2
POND NAME : 2 (Offsite Alternative)

Total Offsite Area: Impervious Area:  0.00 ac
Pervious Area: 14.10 ac
Total Area: 14.10 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area

Impervious areas; Streets & roads B 98 0.00 ac 0.0

Open Space (lawns, parks, golf courses, cemeteries, etc.)

Good condition (grass cover > 75%) B 61 14.10ac 860.1

Total:} 14.10 ac 860.1

CN = Total CN*Area/ Total Area =

Storm
SWFWMD
Runoff: Sewer
(25yr/24hr) (10yr/24hr)
Soil Capacity (5)= 1000 - 10 = Precipitation (P) =[ _7.50in | 7.50in |
CN
Runoff (Q) = (P -0.25)? Runoff (Q) =| 3.07in | 3.07in

(P +0.8S)



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 2

POND NAME : 2 (Offsite Alternative)
Station Limits: From: 320+00 Roadway Length = 7455 ft
To: 394+55 R/W Width = 200.0 ft

PROPOSED CONDITION

Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  14.63 ac
Travel Lane 12.0 4 48.0 ft *Additional Impervious Roadway Area:  1.99 ac
Paved Shoulder 9.0 2 18.0 ft Pervious Roadway Area: 17.61 ac
Imperv. Median Total Roadway Area: 34.23 ac
Ramp
Sidewalk or Trail 5.0 1 5.0 ft *Note: Additional area such as turn lanes, intersection layouts,
Curb & Gutter 2.25 2 45 ft and etc. are measured in microstation.
Shared-Use Path 10.0 1 10.0 ft
Barrier Wall
Total Impervious Width:]  85.5 ft
Pond Area: Pervious Pond Area : 0.37 ac
Water Surface Area: 2.05ac Wet Pond
Total Pond Area: 2.41 ac
Total Area: Impervious Area: 16.62 ac

Pervious Area: 17.97 ac
Water Surface Area: 2.05 ac
Total Area: 36.64 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 16.62 ac 1629.0
Proposed Roadway Pervious B 61 17.61 ac 1074.0
Proposed Pond Pervious B 61 0.37 ac 22.3
Proposed Ponds (Water Surface) B 100 2.05 ac 204.7
Total:] 36.64 ac 2930.0
CN = Total CN*Area / Total Area = 80.0
Runoff: SWFWMD gé?/\r/g
(25yr/24hr) (10yr/24hr)
Soil Capacity (S)=  1000-10 = Precipitation (P) :| 7.50in | 7.50in |
CN
Runoff (Q) = (P-0.25) Runoff (Q) =| 5.45in | 5.15in

(P +0.8S)



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 2
POND NAME : 2 (Offsite Alternative)

Total Offsite Area: Impervious Area:  0.00 ac
Pervious Area: 14.10 ac
Total Area: 14.10 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 0.00 ac 0.0
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) B 61 14.10ac 860.1
Total:] 14.10 ac 860.1

CN = Total CN*Area/ Total Area =

Storm
SWFWMD
Runoff: Sewer
(25yr/24hr) (10yr/24hr)
Soil Capacity (5)= 1000 - 10 = Precipitation (P) =[ _7.50in | 7.50in |
CN
Runoff (Q) = (P-0.25) Runoff (Q) =| 3.07in | 3.07in

(P +0.8S)
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3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 2

POND NAME : 2 (Offsite Alternative)
POND SIZING

Required Treatment Volume (TV)
Selection criteria

Permitting Agency SWFWMD
StormW.Mgmt. Wet Detention
Online/Offline Online
Impaired Water/OFW No
Open/Closed Basin Open

Wet Detention | 1.00 in|x DCIA = 1.39 ac-ft

(Directly Connected Impervious Area)
Treatment V., = Largest of Trt. Vol. =

Required Attenuation Volume:

Total Runoff (ac-ft) SWFWMD gtt;\ll’::
(25yr/24hr) (10yri24hr)

Qpre = 16.04 ac-ft 16.04 ac-ft
onst = 19.34 ac-ft 19.34 ac-ft
AQ= 331 ac-t 3.31 ac-ft

Attenuation V., = 3.31 ac-ft




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 2
POND NAME : 2 (Offsite Alternative)

Maintenance Area Width = 20.0 ft @ 1:20 Existing Ground Elevation = 136.00
Pond Tie-In Width = 3.4 ft @ 14 *Normal Water Elevation = 132.65
Maximum Storage Depth (SD) = 2.20 ft with 1.0 ft freeboard Lowest EOP Elevation =|  137.00
Hydraulic Grade Line (HGL) check *Note: NWL based on SWFWMD Permit No. 21375
HGL Slope = 0.050% Use 0.05% for very flat terrain to 0.1% for flat terrain
Distance from Pond to Lowest EOP = 300 ft
Estimated Energy Losses = 0.15 ft
HGL Clearance = 2.0 ft Open drainage (ditch) system.
Maximum Storm Sewer Tailwater EL = 134.85 ft
3 20

Back of Main. Front of Main. Berm

Berm

1:20 r 1' Freeboard

Attenuation Vol.
Treatment Vol. W NWL

Pond Bottom

Existing Ground

Pond Section (Wet)

Pond Stage / Storage Calculations

DIMENSIONS
ELEVATION DESCRIPTION AREA LENGTH WIDTH STORAGE
136.00 Pond R/W 2.52 ac 331.0ft 331.0ft
136.85 Back of Main. Berm 2.41 ac 324.2 ft 324.2 ft 9.40 ac-ft
136.35 2.12 ac 304.2 ft 304.2 ft 8.26 ac-ft
135.85 Front of Main. Berm 2.41 ac 324.2 ft 324.2 ft 7.13 ac-ft
134.85 Provided Treat.Vol.+Att.Vol 2.30 ac 316.2 ft 316.2 ft 4.77 ac-ft
134.82 Req'd Treat.Vol+Att. Vol 2.29 ac 315.9 ft 315.9 ft 4.70 ac-ft
134.82 Estimated Storm Sewer TW 2.29 ac 315.9 ft 315.9 ft 4.70 ac-ft
133.32 Top of Treatment Vol. 2.12 ac 303.9 ft 303.9 ft 1.39 ac-ft
132.65 Normal Water Level 2.05 ac 298.6 ft 298.6 ft 0.00 ac-ft
126.65 1.44 ac 250.6 ft 250.6 ft
120.65 Pond Bottom 0.94 ac 202.6 ft 202.6 ft
Required Treatment+Attenuation Vol.= 4.70 ac-ft Provided Treatment+Attenuation Vol.= 4.77 ac-ft
Required Treatment+Attenuation Stage= 134.82 ft Provided Treatment+Attenuation Stage= 134.85 ft

Estimated Treat. Vol.+Storm Sewer Att.= 4.70 ac-ft
Estimated Storm Sewer TW EL.= 134.82 ft HGL requirements met

PROPOSED POND R/W (Safety Factor of 20%) = 3.02 ac l

Note: Treatment depth is less than 1.5-feet because of stormsewer TW requirements.
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DATE: August 1, 2013
Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road

BASIN NAME : 2
POND NAME : 2

PERMANENT POOL VOLUME CALCULATIONS

Basin Characteristics (Proposed Conditions)

Land Use Area Runoff Coeff.| Product
(ac)
Roadway Impervious Area 16.62 0.95 15.79
Roadway Pervious Area 17.61 0.20 3.52
Pond Pervious Area 0.37 0.20 0.07
Pond Area at NWL 2.05 1.00 2.05
Total 36.64 21.43
Composite C = 0.58
Annual Rainfall (P) = 50.00 in
Min. Permanent Pool Vol. = (Area x Composite C x P x 14) / (365 x 12) =
Stage Storage Calc. for Permanent Pool
ELEV. AREA AVG Delta Delta Sum
AREA D storage Storage
(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)
132.65 2.05 17.70
191 3.00 5.73
129.65 1.77 11.97
1.61 3.00 4.82
126.65 1.44 7.15
1.19 6.00 7.15
120.65 0.94 0.00
Permanent Pool Volume Provided = 17.70 ac-ft
Resident Time = (Perm. Pool Vol. Provided x 365 x 12) / (Areax C x P) = 72.3 Days
Provided
Mean Depth = Permanent Pool Volume / Area at NWL = 8.65 ft
Anoxic Depth Elev. = Permanent Pool Elev. - Anoxic Depth from WQ worksheet = 121.18 ft

3.43 ac-ft
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DATE: August 1, 2013
Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road

POND: 2 (Offsite Option)
EXISTING AND PROPOSED CONDITIONS POLLUTANT LOADING CALCULATIONS

The following Pollutant Loading equations are referenced from the March 2010 draft of the Stormwater Quality Applicant's Handbook by FDEP.

Annual Rainfall : 50.00 in/yr
. Area (ac)
e o Pre-Dev_ | *Post-Dev

DCIA 8.09 14.06
Impervious Area (Non-DCIA) 0.00 0.00
Proposed Pervious Pond Area 2.41 0.37
Proposed Pond Water Surface Area 0.00 2.05
Pervious Roadway Area 27.64 20.17
Total Roadway Area Within R/W: 35.73 34.23
Impervious DCIA %| 22.65 41.06
Total Basin Area: 38.15 36.64

*Note: DCIA area (Post-Dev) excludes the 5-foot sidewal
path for Pollutant Loading Analysis

< and 12-foot shared use

10 Removal Efficiency:

-
=

Permanent Pool:

Meteorlogical Zone : 2

1|Annual Runoff (AR) = P/12 (in/ft)xComposite CxA
2|Pollutant Loading (TP) = AR x 43560 (ft2/ac) x 7.48 (gal/ft3) x 3.785 (L/gal) x EMC(TP) (mg/L) x 1 (kg/lo6 mg)

Proposed permanent pool volume were determined using the permanent pool calculations speadsheets
See Permanent Pool Volume Calculations for proposed pond PPV details

4|Resident Time = PPV/AR x 365 (days/yr)

5[Mean Pond Conc = Pollutant Loading x 1yr/(Pond Volume + Annual Runoff) x 1 ac/43560 ft"2 x 1ft"3/7.48 gal x 1 gal/L x 10"6mg/kg x 1000ug/mg.

6|Mean Chlorophyll Conc: In(chyl-a) = 1.058 In(TP)-0.934.

7|Mean Secchi Disk Depth: SD = (24.2386+(0.3041)(chyl-a))/(6.0632 + chyl-a).

8|Anoxic Depth: Depth of DO < 1 = 3.305(SD) = 0.02164(chyl-a) -0.004979(TP). Anoxic Depth is the maximum depth of PPV that can be counted for water quality.
9|Required Reduction = (1-(PreDev Loading [kg/yr]/PostDev Loading [kg/yr)) x 100

TP (% Removal) = 44.53 + 6.145 x In(t4) + 0.145 X (In (ld))2
TN (% Removal) = (43.75 x t4)/(4.38 +t4)

Event Mean Concentration values are referenced from Table 3.4 of the March 2010 draft ERP Stormwater Quality Applicant's Handbook by FDEP.

12|Roadway Event Mean Concentration values are referenced from the July 2011 Nutrient Loading Calculations Consultants Memo.
PRE-DEVELOPMENT LOADINGS
Non (e Conc.N| NLoad |Conc.P| P Load
0, * " "
Land Use Area (ac) [ % DCIA DCIA CN Runoff C (aRCu_fnlc/)J:) (mg/L) | (kglyr) | (marL) (kghyr)
Roadway Area Within R/'W 35.73 22.65 61.0 0.2085 31.040 1.19 [ 45.554 | 0.155 5.933
Proposed Pond Area - Low-Density Residential 2.41 0 61 0.0324 0.326 1.50 0.603 0.18 0.072
Total: 38.15 31.37 46.16 6.01
POST-DEVELOPMENT LOADINGS
Annual
Non Conc.N| NLoad |Conc.P| P Load
0, *
Land Use Area (ac) [ % DCIA DCIA CN Runoff C Runoff (malL) | kaiyr) | (maiL) (kalyr)
(ac-ftlyr)
Roadway Area Within R'W 34.23 41.06 61.0 0.3517 50.153 1.19 73.603 | 0.155 9.587
Pond Pervious Area 0.37 0.00 61 0.0324 0.049 1.19 0.073 0.155 0.009
Pond Water Surface 2.05 0 100 1.0000 8.529 0.00 0.000 0.00 0.000
Total: 36.64 58.73 73.68 9.60
* Determined from the Mean annual Runoff Coefficients (C Values) as a Function of DCIA Percentage and Non-DCIA Curve Number Table
TREATMENT REQUIRED
1 Pollutant Loading? ; i 9
Canclien AnnuaIfFjunoff o Required Removal Efficiency (%)
(Ee-ithy) ™ iz ™ iz
Pre-Development 31.37 46.16 6.01
Post-Development 58.73 73.68 9.60 37.35 37.42
FINAL LOADINGS
TREATMENT PROVIDED Pollutant
s Resid Time*t Mean Pond Mean Chlorophyll [Mean Secchi Disk| Anoxic R_erpovalm PO”:‘;am Condition
Pond ID Permans;:/F(’;);)lﬂ\)/olume est e?dc:ys;me g Concentration® Concentration® Depth’ Depth® Efflc{lﬂer:cy L(;Z \l{r;)g ™ TP
o 3 0)
(G UG (mg TP/m") () W N[ 7 [IN] TP Pre-Development 76.16 | 6.01
Pond 2 17.70 72.33 26.98 12.84 1.49 11.47 [41.25] 73.50 [43.28] 2.54 Post-Development 4328 | 2.54
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DATE: August 1, 2013
Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 2

POND NAME : 2 (Joint Use)

EXISTING CONDITION

Station Limits: From: 315+00 Roadway Length = 500 ft
To: 320+00 R/W Width = 131.0 ft
Roadway Area:
Description Width Quantity Total Width
Travel Lane 12.0 ft 1 12 ft
Paved Shoulder 5.0 ft 1 5 ft
Total Impervious Width: 17 ft

Station Limits: From: 320+00 Roadway Length = 7455 ft
To: 394455 R/W Width = 200.0 ft
Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  6.01 ac
Travel Lane 12.0 ft 2 24 ft *Misc. Impervious Roadway Area:  2.08 ac
Paved Shoulder 5.0 ft 2 10 ft Pervious Roadway Area: 27.64 ac
Total Impervious Width: 34 ft Total Roadway Area: 35.73 ac
*Note: Measured in MicroStation.
Total Area: Impervious Area: 8.09 ac
Pervious Area: 27.64 ac
Total Area: 35.73 ac
Curve Number:
Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 8.09 ac 792.8
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) B 61 2r.64ac 1685.9
Total:}] 35.73 ac 2478.8
CN = Total CN*Area / Total Area =
SWFwMD | Sorm
Runoff: (25yr/24hr) Sewer
y (10yr/24hr)
Soil Capacity (5)= 1000 -10 = Precipitation (P) = 7.50in | 7.50in |
CN
Runoff (Q) = (P - 0.25) Runoff (Q) =| 3.97in | 3.97in |

(P +0.8S)
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3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01
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PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 2
POND NAME : 2 (Joint Use)

Total Offsite Area: Impervious Area:  0.00 ac
Pervious Area: 14.10 ac
Total Area: 14.10 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 0.00 ac 0.0
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) B 61 14.10ac 860.1
Total:] 14.10 ac 860.1

CN = Total CN*Area / Total Area =

Storm
Runoff: (Sz\lsvﬁygm?) Sewer
Y (10yr/24hr)
Soil Capacity (S) = 1000 - 10 = Precipitation (P) =[ 7.50in | 7.50in |
CN
Runoff (Q) = (P-0.25) Runoff (Q) =| 3.07in | 3.07in |

(P +0.8S)
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DATE: August 1, 2013
Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 2

POND NAME : 2 (Joint Use)

Station Limits: From: 320+00 Roadway Length = 7455 ft
To: 394+55 R/W Width = 200.0 ft
PROPOSED CONDITION
Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  14.63 ac
Travel Lane 12.0 4 48.0 ft | *Additional Impervious Roadway Area:  1.99 ac
Paved Shoulder 9.0 2 18.0 ft Pervious Roadway Area: 17.61 ac
Imperv. Median Total Roadway Area: 34.23 ac
Ramp
Sidewalk or Trail 5.0 1 5.0 ft *Note: Additional area such as turn lanes, intersection layouts,
Curb & Gutter 2.25 2 4.5 ft and etc. are measured in microstation.
Shared-Use Path 10.0 1 10.0 ft
Barrier Wall
Total Impervious Width:]  85.5 ft
Total Area: Impervious Area: 16.62 ac

Pervious Area: 17.61 ac
Total Area: 34.23 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 16.62 ac 1629.0
Proposed Roadway Pervious B 61 17.61 ac 1074.0
Total:] 34.23 ac 2703.0
CN = Total CN*Area / Total Area = 79.0
Swrwmp | Storm
Runoff: (25yr/24hr) Sewer
Y (10yr/24hr)
Soil Capacity (S) = 1000 - 10 = Precipitation (P) =| 7.50in | 7.50in |
CN
Runoff (Q) = (P-0.25) Runoff (Q) =| 5.04in | 5.04in |

(P +0.8S)
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PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 2
POND NAME : 2 (Joint Use)

Total Offsite Area: Impervious Area:  0.00 ac
Pervious Area: 14.10 ac
Total Area: 14.10 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 0.00 ac 0.0
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) B 61 14.10ac 860.1
Total:] 14.10 ac 860.1

CN = Total CN*Area / Total Area =

Storm
Runoff: (Sz\lsvﬁygm?) Sewer
Y (10yr/24hr)
Soil Capacity (S) = 1000 - 10 = Precipitation (P) =[ 7.50in | 7.50in |
CN
Runoff (Q) = (P-0.25) Runoff (Q) =| 3.07in | 3.07in |

(P +0.8S)
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PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 2
POND NAME : 2 (Joint Use)

POND SIZING

Required Treatment Volume (TV)
Selection criteria

Permitting Agency SWFWMD
StormW.Mgmt. Wet Detention
Online/Offline Online
Impaired Water/OFW No
Open/Closed Basin Open
Note: DCIA = Directly Connected Impervious Area
[ Wet Detention | 1.00 in|x DCIA = 1.39 ac-ft

Current Treatment Vol. to SR 33 per Permit No. 21375: 0.30 ac-ft
Treatment V., = Largest of Trt. Vol. =[1.09 ac-ft_|

Required Attenuation Volume:

Total Runoff (ac-ft) SWFWMD 2:::\:2'
(25yr/24hr) (10yr/24hr)

Qpre =| 15.42 ac-ft | 15.42 ac-ft
Qpost =| 17.98 ac-ft | 17.98 ac-ft
AQ=| 256ac-ft | 2.56 ac-ft
Attenuation V,,, = 2.56 ac-ft




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 2

POND NAME : 2 (Joint Use)

Maintenance Area Width = 0.0 ft @ 1:20 Permitted Top of Bank Elevation = 135.15

Pond Tie-In Width = 0.0 ft @ 1:4 Permitted SHW Elevation = 132.65

Lowest EOP Elevation =| 137.00

Hydraulic Grade Line (HGL) check Note: Please refer to SWFWMD Permit No. 21375
HGL Slope = 0.050% Use 0.05% for very flat terrain to 0.1% for flat terrain
Distance from Pond to Lowest EOP = 600 ft
Estimated Energy Losses = 0.30 ft
HGL Clearance = 2.0 ft Open drainage (ditch) system.
Maximum Storm Sewer Tailwater EL = 134.70 ft




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01
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PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 2

POND NAME : 2 (Joint Use)
Pond Stage / Storage Calculations

AREA AVG Delta Delta Sum
Elevation Description AREA D storage Storage
(ac) (ac) (ft) (ac-ft) (ac-ft)
135.15 Top of Bank 60.00 143.00
59.45 0.49 29.38
134.66 Proposed SS TW EI. 58.89 113.62
58.82 0.06 3.65
134.59 Proposed DHW El. 58.75 109.97
58.70 0.04 2.57
134.55 Permitted DHW El. 58.66 107.40
57.11 1.38 78.83
133.17 Proposed Weir El. 55.56 28.57
55.54 0.02 1.09
133.15 Permitted Weir EI. 55.52 27.48
54.96 0.50 27.48
132.65 Permitted SHW El. 54.40 0.00

*Note: Elevations were converted from NGVD29 (given in Permit No. 21375) to NAVD88. Conversion: NAVD88 = NGVD29 - 0.85'

Required Treatment Vol.= 1.09 ac-ft Required Treatment+Attenuation Vol.= 2.56 ac-ft
Required Treatment Stage= 133.17 ft Required Treatment+Attenuation Stage= 134.59 ft

Estimated Treat. Vol.+Storm Sewer Att.= 3.65 ac-ft
Estimated Storm Sewer TW EL.= 134.66 ft HGL requirements met

Stage/Storage Calculations show that the additional project treatment and attenuation volume requirements is
contained in the permitted Pond (Pond 1800 in Permit No. 21375).
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DATE: August 1, 2013
Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road

BASIN NAME : 2

POND NAME : 2 (Joint Use)

PERMANENT POOL VOLUME CALCULATIONS

Basin Characteristics (Proposed Conditions)

Land Use Area Runoff Coeff.| Product
(ac)
Roadway Impervious Area 16.62 0.95 15.79
Roadway Pervious Area 17.61 0.20 3.52
Pond Pervious Area 0.00 0.20 0.00
Pond Area at NWL 0.00 1.00 0.00
Total 34.23 19.31
Composite C = 0.56
Annual Rainfall (P) = 50.00 in
Min. Permanent Pool Vol. = (Area x Composite C x P x 14) / (365 x 12) =
Stage Storage Calc. for Permanent Pool
ELEV. AREA AVG Delta Delta Sum
AREA D storage Storage
(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)
132.65 54.40 160.68
53.94 1.65 89.00
131.00 53.48 71.68
53.20 1.00 53.20
130.00 52.92 18.49
52.82 0.35 18.49
129.65 52.72 0.00

Note: Pond bottom area was calculated using 1:4 side slopes from the permitted SHWT elevation to the pond bottom.

Permanent Pool Volume Provided =

Resident Time = (Perm. Pool Vol. Provided x 365 x 12) / (Areax C x P) =
Provided
Mean Depth = Permanent Pool Volume / Area at NWL =

Anoxic Depth Elev. = Permanent Pool Elev. - Anoxic Depth from WQ worksheet =

160.68

728.8 Days

295

ac-ft

ft

107.73 ft

3.09 ac-ft
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PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road

BASIN: 2
POND: 2 (Joint Use)

EXISTING AND PROPOSED CONDITIONS POLLUTANT LOADING CALCULATIONS

The following Pollutant Loading equations are referenced from the March 2010 draft of the Stormwater Quality Applicant's Handbook by FDEP.

DATE: August 1, 2013
Job Number: DT1-017-01

Annual Rainfall : 50.00 infyr Meteorlogical Zone : 2
. Area (ac) 1|Annual Runoff (AR) = P/12 (in/ft)xComposite CXA
P Pre-Dev_|*Post-Dev 2|Pollutant Loading (TP) = AR x 43560 (ft2/ac) x 7.48 (gallft3) x 3.785 (L/gal) x EMC(TP) (mg/L) x 1 (kg/10° mg)
Pervious Roadway Area 27.64 20.17 3 Permanent Pool: Proposed permanent pool volume were determined using the permanent pool calculations speadsheets
Total Offsite Area 14.10 14.10 " See P Pool Volume C 1s for proposed pond PPV details
DCIA 8.09 14.06 4|Resident Time = PPV/AR x 365 (days/yr)
Total Roadway Area Within R/W: 35.73 34.23 5(Mean Pond Conc = Pollutant Loading x 1yr/(Pond Volume + Annual Runoff) x 1 ac/43560 ftA2 x 1ft*3/7.48 gal x 1 gal/L x 10"6mg/kg x 1000ug/mg.
Impervious DCIA % 22.64 41.06 6|Mean Chlorophyll Conc: In(chyl-a) = 1.058 In(TP)-0.934.
Total Basin Area:| 49.83 48.33 7[Mean Secchi Disk Depth: SD = (24.2386+(0.3041)(chyl-a))/(6.0632 + chyl-a).
*Note: DCIA area (Post-Dev) excludes the 5-foot sidewalk and 12-foot shared 8|Anoxic Depth: Depth of DO < 1 = 3.305(SD) = 0.02164(chyl-a) -0.004979(TP). Anoxic Depth is the maximum depth of PPV that can be counted for water quality.
use path for Pollutant Loading Analysis 9|Required Reduction = (1-(PreDev Loading [kg/yr]/PostDev Loading [kg/yr)) x 100
- 2
10 Removal Eficiency: ¥ (% Removal) = 44.53 + 6.145 x In(t 4) + 0.145 x (In (t¢) )
TN (% Removal) = (43.75 x t4)/(4.38 +tg)
11|Event Mean Concentration values are referenced from Table 3.4 of the March 2010 draft ERP Stormwater Quality Applicant's Handbook by FDEP.
12|Roadway Event Mean Concentration values are referenced from the July 2011 Nutrient Loading Calculations Consultants Memo.
PRE-DEVELOPMENT LOADINGS
Annual
Non Conc. N| N Load | Conc.P| P Load
L 9 *
and Use Area (ac) | % DCIA DCIA CN Runoff C (aRCu?x:) (mglL) | kaiyr) | moiy | (kgiyn
Roadway Area Within R/W 35.73 22.64 61 0.2084 31.027 1.19 45.534 | 0.155 5.931
Offsite Area (Multi-Family Land Area) 14.10 0 61 0.0324 1.904 1.91 4.484 0.46 1.080
Total: 49.83 32.93 50.02 7.01
POST-DEVELOPMENT LOADINGS
Annual
Non Conc. N| N Load | Conc.P| P Load
9 *
Land Use Area (ac) [ % DCIA DCIA CN Runoff C: Runoff mai) | katyr) | mai) | kaiyn)
(ac-ft/yr)
Roadway Area Within R/W 34.23 41.06 61 0.3517 50.153 119 73.603 | 0.155 9.587
Offsite Area (Multi-Family Land Area) 14.10 0 61 0.0324 1.904 1.91 4.484 0.00 0.000
Total: 48.33 52.06 78.09 9.59
* Determined from the Mean annual Runoff Coefficients (C Values) as a Function of DCIA Percentage and Non-DCIA Curve Number Table
TREATMENT REQUIRED
2
Condition Annual Runoff* Pollut{antlLO?dlng Required Removal Efficiency (%)
Kag/Yr
EEAT) ™™ TP TN TP
Pre-Development 32.93 50.02 7.01
Post-Development 52.06 78.09 9.59 35.95 26.87
FINAL LOADINGS
TREATMENT PROVIDED Pollutant
o pool Volume® Residence Time® t Mean Pond Mean Chlorophyll [Mean Secchi Disk| Anoxic R_ewovallo Ii’_olll:’t_ant Condition
Pond ID erman:;\t/ (2;’ fT)O ume esl e?dce ;me d Concentration® Concentration® Depth’ Depth® Eff'C{'ff;Cy (EZ/\I(I:? o =
a ays 3, 0)
(ug TPIL) (mg TP/m®) (m) (ft) TN | TP | TN | TP Pre-Development 50.02 | 7.01
Pond 2 160.68 728.82 3.17 1.33 3.33 24.92 | 43.49 I 91.33 44.13| 0.83 Post-Development 44.13 0.83
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Inwood Consulting Engineers
3000 Dovera Drive Suite 200, Oviedo, FL 32765

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

Made by:

Checked by:

SF
REC

DATE: August 1, 2013
Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road

BASIN NAME : 2

POND NAME : 2 - Dry Linear Swale

EXISTING CONDITION

Roadway Length = 500 ft

R/W Width = 131.0 ft

Station Limits: From: 315+00
To: 320+00
Roadway Area:
Description Width Quantity Total Width
Travel Lane 12.0 ft 1 12 ft
Paved Shoulder 5.0 ft 1 5 ft
Total Impervious Width: 17 ft

Station Limits: From: 320+00 Roadway Length = 7455 ft
To: 394+55 R/W Width = 200.0 ft
Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  6.01 ac
Travel Lane 12.0 ft 2 24 ft *Misc. Impervious Roadway Area:  2.08 ac
Paved Shoulder 5.0 ft 2 10 ft Pervious Roadway Area: 27.64 ac
Total Impervious Width: 34 ft Total Roadway Area: 35.73 ac
*Note: Measured in MicroStation.
Total Area: Impervious Area: 8.09 ac
Pervious Area: 27.64 ac
Total Area: 35.73 ac
Curve Number:
Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 8.09 ac 793.2
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) B 61 21.64 ac 1685.9
Total:] 35.73 ac 2479.1
CN = Total CN*Area/ Total Area =
Swrwwmp | Storm
Runoff: (25yr/24hn) Sewer
Y (10yr/24hr)
Soil Capacity (§) =  1000-10= Precipitation (P)=[ 7.50in | 7.50in |
CN
Runoff (Q) = (P -0.25)? Runoff (Q) =| 3.97in | 3.97in

(P +0.8S)




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 2
POND NAME : 2 - Dry Linear Swale

Total Offsite Area: Impervious Area:  0.00 ac
Pervious Area: 14.10 ac
Total Area: 14.10 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 0.00 ac 0.0
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) B 61 14.10ac 860.1
Total:] 14.10 ac 860.1

CN = Total CN*Area/ Total Area =

Storm
SWFWMD
Runoff: Sewer
(25yr/24hr) (10yr/24hr)
Soil Capacity (5)= 1000 - 10 = Precipitation (P) =[ _7.50in | 7.50in |
CN
Runoff (Q) = (P-0.25) Runoff (Q) =| 3.07in | 3.07in

(P +0.8S)



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013

3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01
(407) 971-8850 (phone)
(407) 971-8955 (fax)

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 2

POND NAME : 2 - Dry Linear Swale
Station Limits: From: 320+00 Roadway Length = 7455 ft
To: 394+55 R/W Width = 200.0 ft

PROPOSED CONDITION

Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  14.63 ac
Travel Lane 12.0 4 48.0 ft *Additional Impervious Roadway Area:  1.99 ac
Paved Shoulder 9.0 2 18.0 ft Pervious Roadway Area: 17.61 ac
Imperv. Median Total Roadway Area: 34.23 ac
Ramp
Sidewalk or Trail 5.0 1 5.0 ft *Note: Additional area such as turn lanes, intersection layouts,
Curb & Gutter 2.25 2 4.5 ft and etc. are measured in microstation.
Shared-Use Path 10.0 1 10.0 ft
Barrier Wall
Total Impervious Width:]  85.5 ft
Total Area: Impervious Area: 16.62 ac

Pervious Area: 17.61 ac
Water Surface Area: 0.00 ac
Total Area: 34.23 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 16.62 ac 1629.0
Proposed Roadway Pervious B 61 17.61 ac 1074.0
Proposed Pond Pervious B 61 0.00 ac 0.0
Proposed Ponds (Water Surface) B 100 0.00 ac 0.0
Total:] 34.23 ac 2703.0
CN = Total CN*Area / Total Area = 79.0
Swrwwmp | Storm
Runoff: (25yr/24hn) Sewer
Y (10yr/24hr)
Soil Capacity (S)= 1000 - 10 = Precipitation (P)=| 7.50in | 7.50in |
CN
Runoff (Q) = (P -0.25)? Runoff (Q) =| 5.04in | 5.04in

(P +0.8S)



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 2
POND NAME : 2 - Dry Linear Swale

Total Offsite Area: Impervious Area:  0.00 ac
Pervious Area: 14.10 ac
Total Area: 14.10 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 0.00 ac 0.0
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) B 61 14.10ac 860.1
Total:] 14.10 ac 860.1

CN = Total CN*Area/ Total Area =

Storm
SWFWMD
Runoff: Sewer
(25yr/24hr) (10yr/24hr)
Soil Capacity (5)= 1000 - 10 = Precipitation (P) =[ _7.50in | 7.50in |
CN
Runoff (Q) = (P-0.25) Runoff (Q) =| 3.07in | 3.07in

(P +0.8S)



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 2

POND NAME : 2 - Dry Linear Swale
POND SIZING

Required Treatment Volume (TV)
Selection criteria

Permitting Agency SWFWMD

StormW.Mgmt. Dry Retention

Online/Offline Online

Impaired Water/OFW No

Open/Closed Basin Open
[ DryRetention | 0.50 in|x DCIA = 0.69 ac-ft

(Directly Connected Impervious Area)
Treatment V,., = Largest of Trt. Vol. =|0.69 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft) SWFWMD gtt;\ll’::
(25yr/24hr) (10yri24hr)

Qpre = 15.43 ac-ft 15.43 ac-ft
onst = 17.98 ac-ft 17.98 ac-ft

AQ = 256 ac-ft 2.56 ac-ft

Attenuation V., = 2.56 ac-ft




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 2

POND NAME : 2 - Dry Linear Swale

Pond Stage / Storage Calculations

Pond 2 Limits
from Station 328+00 to Station 355+80
from Station 356+20 to Station 360+00
from Station 373+55 to Station 394+45

Total Proposed Swale Length = 5250.0 ft

Roadway
R/W Lilne le 5' Sidewalk e 32.0ft ., Typical .
! " Top of Bank Top of Bank
I 0.3' Min Freeboard
j s B
——————— ' ¥ Attenuation Vol. or 1:6
Existing Ground Treatment Vol. (whichever :
is greater)
1 Minimum Pond Bottom
v v
SHWT
Linear Pond Section (Dry)
DIMENSIONS
ELEVATION DESCRIPTION 2 2
AREA (ft°) LENGTH *WIDTH STORAGE (ft")
137.50 Top of Bank 168000.0 | 5250.0 ft 32.0 ft 192745.43
137.00 Provided Attenuation Vol. 141642.0 | 5246.0 ft 27.0 ft 115334.93
136.97 Required Attenuation Vol. 140167.1 | 5245.8 ft 26.7 ft 111389.60
136.97 Estimated Storm Sewer TW 140167.1 | 5245.8 ft 26.7 ft 111389.60
136.31 Top of Treatment Vol. 105333.6 | 5240.5 ft 20.1 ft 30128.85
136.00 Pond Bottom 89046.0 5238.0 ft 17.0 ft 0.00
Required Attenuation Vol. = 2.56 ac-ft Provided Attenuation Vol. = 2.65 ac-ft
Required Attenuation Stage = 136.97 ft Provided Attenuation Stage = 137.00 ft

Storm Sewer Att.= 2.56 ac-ft

Total Treatment 2.4 hrs <72hrs

Volume RecoYery (Recovery requirements per SWFWMD BOR Section 5.2)
(Dry Retention)

Design Notes: (1) Linear swale top width calculated using 1:6 FS, 1:4 BS, & 17-foot ditch bottom.

(2) Proposed linear swale to be located on the left side of the proposed roadway typical section.
Runoff from the right side of the roadway is to be conveyed to the proposed linear swale on the left
side via roadside ditch and pipe. Assume 1-foot sump in order to maintain roadway base clearance.
(3) Pond Bottom >1' above SHWT. SHWT approximately 2 feet below existing ground based on
geotech soil boring SH-2 and SH-3 performed on 11/19/2012. Assume SHWT elevation is 2-feet
below existing ground since majority of soils are the same as the soil boring.

(4) Please refer to the PONDS model data for the Recovery Analysis. Input data for soil recovery
taken from NRCS Web Soil Survey.



PONDS Version 3.3.0233

Retention Pond Recovery - Refined Method

Copyright 2008

Devo Seereeram, Ph.D., P.E.

Project Data

Project Name:

Simulation Description:

Project Number:

Engineer :

Supervising Engineer:

Date:

Aquifer Data

SR 33 from Old Combee Road to North of Tomkow Road

Pond 2 -Dry Linear Retention Alternative

FPID No. 430185-1-22-01
SF

REC

08-01-2013

Base Of Aquifer Elevation, [B] (ft datum):

Water Table Elevation, [WT] (ft datum):

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day):

Fillable Porosity, [n] (%):

Unsaturated Vertical Infiltration Rate, [Iv] (ft/day):

Maximum Area For Unsaturated Infiltration, [Av] (ft?):

Geometry Data

Equivalent Pond Length, [L] (ft): 5240.5

Equivalent Pond Width, [W] (ft): 201

Ground water mound is expected to intersect the pond bottom

Stage vs Area Data

Stage
(ft datum)

136.00
137.00
137.50

Discharge Structures

Area
(ft%)
89046.0

141642.0
168000.0

Discharge Structure #1 is inactive

Discharge Structure #2 is inactive

Discharge Structure #3 is inactive

120.00

135.00

20.00

25.00

20.0

89046.0

SR 33 from Old Combee Road to North of Tomkow Road

08-01-2013

13:16:02 Page 1



PONDS Version 3.3.0233
Retention Pond Recovery - Refined Method
Copyright 2008
Devo Seereeram, Ph.D., P.E.

Scenario Input Data

Scenario 1 :: Dry Linear Pond Slug Load

Hydrograph Type: Slug Load
Modflow Routing: Routed with infiltration

Treatment Volume (ft®) 30128.85

Initial ground water level (ft datum) 135.00 (default)

Time After Time After
Storm Event Storm Event
(days) (days)
0.100 2.000
0.250 2.500
0.500 3.000
1.000 3.500
1.500 4.000

SR 33 from Old Combee Road to North of Tomkow Road 08-01-2013 13:16:04 Page 2



PONDS Version 3.3.0233
Retention Pond Recovery - Refined Method

Copyright 2008

Devo Seereeram, Ph.D., P.E.

Detailed Results :: Scenario 1 :: Dry Linear Pond Slug Load
Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow
(hours) (ft3/s) (ft/day) (ft datum) (ft®/s) (ft3/s) Volume (ft®)  Volume (ft®)  Volume (ft?) Type
0.000 5021.4750 0.0000 135.000 0.00000 0.00000 0.0 0.0 0.0 NA
0.002 5021.4750 0.0000 136.309 20.60060 0.00000 30128.9 123.7 0.0 uP
2.400 0.0000 0.0000 135.617 2.08572 0.00000 30128.9 30128.9 0.0 u/s
6.000 0.0000 0.0000 135.420 0.00000 0.00000 30128.9 30128.9 0.0 S
12.000 0.0000 0.0000 135.308 0.00000 0.00000 30128.9 30128.9 0.0 S
24.000 0.0000 0.0000 135.224 0.00000 0.00000 30128.9 30128.9 0.0 S
36.000 0.0000 0.0000 135.182 0.00000 0.00000 30128.9 30128.9 0.0 S
48.000 0.0000 0.0000 135.156 0.00000 0.00000 30128.9 30128.9 0.0 S
60.000 0.0000 0.0000 135.138 0.00000 0.00000 30128.9 30128.9 0.0 S
72.000 0.0000 0.0000 135.125 0.00000 0.00000 30128.9 30128.9 0.0 S
84.000 0.0000 0.0000 135.115 0.00000 0.00000 30128.9 30128.9 0.0 S
96.000 0.0000 0.0000 135.107 - -—-- 30128.9 30128.9 0.0 NA
SR 33 from Old Combee Road to North of Tomkow Road 08-01-2013 13:16:04 Page 3
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Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 3A
POND NAME : 3

EXISTING CONDITION (BASIN 3A)

From: 394+55 Roadway Length = 1145 ft
Station Limits: To: 406+00 R/W Width = 200.0 ft
From: 406+00 Roadway Length = 115 ft

To: 407+15 Average R/W Width = 215.0 ft
Roadway Area:

Description Width Quantity Total Width
Travel Lane 12.0 ft 2 24 ft
Paved Shoulder 5.0 ft 2 10 ft
Total Impervious Width: 34 ft

Station Limits: From: 407+15 Roadway Length = 535 ft
To: 412+50 Average R/W Width = 84.5 ft
Description Width Quantity Total Width Impervious Roadway Area:  1.19 ac
Travel Lane 12.0 ft 1 12 ft *Misc. Impervious Roadway Area:  0.71 ac
Paved Shoulder 5.0 ft 1 5 ft Pervious Roadway Area:  4.96 ac
Total Impervious Width: 17 ft Total Roadway Area:  6.86 ac

*Note: Measured in MicroStation.
Pond Area: Exist. Land = Open Space = 1.75ac
Total Area: Impervious Area:  1.90 ac

Pervious Area: 6.71 ac
Total Area: 8.61 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 1.90 ac 186.2
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) B 61 297 ac 181.2
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) c & 199 ac 147.3
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) B e LGS e
Total:] 8.61 ac 621.3
CN = Total CN*Area / Total Area = 72.2
Denotes Pond Area
Swrwwmp | Storm
Runoff: (25yr/24hr) Sewer
Y (10yr/24hr)
Soil Capacity (S) = 1000 - 10 = Precipitation (P) =[ 7.50in | 7.50in |
CN
Runoff (Q) = (P -0.25)> Runoff (Q) =| 4.28in | 4.28in |

(P +0.8S)



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 3B
POND NAME : 3

Station Limits: From: 407+15 Roadway Length = 1160 ft
To: 418+75 R/W Width = 125.0 ft

EXISTING CONDITION (BASIN 3B)

Roadway Area: Note: Existing Condition based on Permit No. 7112 Basin No. 100B (Post-Development)

Impervious Roadway Area: 1.32 ac
Pervious Roadway Area: 2.57 ac
Total Roadway Area: 3.89 ac

Total Area: Impervious Area: 1.32 ac
Pervious Area: 2.57 ac
Total Area: 3.89 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads C 98 1.32 ac 129.4
Proposed Roadway Pervious (¢ 74 2.57 ac 190.2
Total:] 3.89 ac 319.5

CN = Total CN*Area / Total Area =

Includes Linear Pond Area

Storm
Runoff: (Sz\lsvﬁygm?) Sewer
Y (10yr/24hr)
Soil Capacity ()= 1000 - 10 = Precipitation (P) =| 7.50in | 7.50in |
CN
Runoff (Q) = (P -0.25)> Runoff (Q) =| 5.40in | 5.40in |

(P +0.8S)



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013

3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01
(407) 971-8850 (phone)
(407) 971-8955 (fax)

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 3C

POND NAME : 3

Station Limits: From: 412+50 Roadway Length = 625 ft
To: 418+75 R/W Width = 103.5 ft

EXISTING CONDITION (BASIN 3C)

Roadway Area:

Description Width Quantity Total Width Impervious Roadway Area:  0.24 ac

Travel Lane 12.0 ft 1 12 ft *Misc. Impervious Roadway Area:  0.19 ac
Paved Shoulder 5.0 ft 1 5 ft Pervious Roadway Area:  1.05 ac
Imperv. Median Total Roadway Area: 1.48 ac
Sidewalk or Trail

Curb&Gutter Type F *Note: Measured in MicroStation.
Shidr Gutter
Barrier Wall
Total Impervious Width: 17 ft

Total Area: Impervious Area: 0.43 ac
Pervious Area: 1.05 ac
Total Area: 1.48 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 0.43 ac 42.1
Proposed Roadway Pervious B 61 1.05 ac 64.1
Total:} 1.48 ac 106.2
CN = Total CN*Area / Total Area = 71.8
Swrwmp | Storm
Runoff: (25yr/2ah) Sewer
Y (10yr/24hr)
Soil Capacity (S) = 1000 - 10 = Precipitation (P) =[ 7.50in | 7.50in |
CN
Runoff (Q) = (P -0.25)> Runoff (Q) =| 4.23in | 4.23in |

(P +0.8S)



Inwood Consulting Engineers
3000 Dovera Drive Suite 200, Oviedo, FL 32765

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

Made by:

Checked by:

SF
REC

DATE: August 1, 2013
Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road

BASIN NAME : 3
POND NAME : 3

Station Limits: From: 394+55 Roadway Length = 1145 ft
To: 406+00 R/W Width = 200.0 ft
From: 406+00 Roadway Length = 1275 ft
PROPOSED CONDITION To: 418+75 Average R/W Width = 219.5 ft
Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  4.75 ac
Travel Lane 12.0 4 48.0 ft *University Blvd. Impervious:  0.28 ac
Paved Shoulder 9.0 2 18.0 ft *University Blvd. Pervious:  0.27 ac
Imperv. Median Pervious Roadway Area:  5.40 ac
Ramp *Additional Impervious Roadway Area:  1.53 ac
Sidewalk or Trail 5.0 1 5.0 ft Total Roadway Area: 12.23 ac
Curb & Gutter 2.25 2 4.5 ft *Note: Additional area such as University Blvd., turn lanes,
Shared-Use Path 10.0 1 10.0 ft intersection layouts, and etc. are measured in microstation.
Barrier Wall
Total Impervious Width:]  85.5 ft
Pond Area: Pervious Pond Area : 0.88 ac
Water Surface Area: 0.87 ac Wet Pond
Total Pond Area: 1.75 ac
Total Area: Impervious Area: 6.56 ac
Pervious Area:  6.55 ac
Water Surface Area: 0.87 ac
Total Area: 13.98 ac
Curve Number:
Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 6.56 ac 642.9
Proposed Roadway Pervious B 61 4.02 ac 245.3
Proposed Roadway Pervious C 74 1.65 ac 122.1
Proposed Pond Pervious B 61 0.88 ac 53.5
Proposed Ponds (Water Surface) B 100 0.87 ac 87.1
Total:] 13.98 ac 1150.9
CN = Total CN*Area / Total Area =
Swrwmp | Storm
Runoff: (25yr/2ah) Sewer
Y (10yr/24hr)
Soil Capacity (S) = 1000 - 10 = Precipitation (P) =| 7.50in | 7.50in |
CN
Runoff (Q) =  (P-0.25)> Runoff (Q) =| 5.42in | 5.42in |

(P +0.8S)




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 3
POND NAME : 3

POND SIZING

Required Treatment Volume (TV)
Selection criteria

Permitting Agency SWFWMD

StormW.Mgmt. Wet Detention

Online/Offline Online

Impaired Water/OFW No

Open/Closed Basin Open

[ Wet Detention | 1.00 in|x DCIA = 0.55 ac-ft

(Directly Connected Impervious Area)
Treatment V., = Largest of Trt. Vol. =

Required Attenuation Volume:

Total Runoff (ac-ft) ;‘2;5}’2\%']?) :::n:::'
(10yr/24hr)
Qpe =| 5.34 ac-ft 5.34 ac-ft
Qpost =|  6.32 ac-ft 6.32 ac-ft
AQ=| 0.97 ac-ft | 0.97 ac-ft

Attenuation V., = 0.97 ac-ft




Inwood Consulting Engineers
3000 Dovera Drive Suite 200, Oviedo, FL 32765

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

Checked by:

SF
REC

Made by: DATE: August 1, 2013

Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road

BASIN NAME : 3
POND NAME : 3

Maintenance Area Width =

20.0 ft

Pond Tie-In Width =

40.8 ft

Maximum Storage Depth (SD) =

1.75 ft

Hydraulic Grade Line (HGL) check

HGL Slope =

0.050%

Distance from Pond to Lowest EOP =

800 ft

Estimated Energy Losses =

0.40 ft

HGL Clearance =

2.0 ft

Maximum Storm Sewer Tailwater EL =

135.60 ft

R/W Line —————»l

Pond Section (Wet)

41"

@ 1:20 Existing Ground Elevation = 140.00
@ 1:2 *Normal Water Elevation = 133.85
with 1.0 ft freeboard Lowest EOP Elevation = 138.00

*Note: NWL is based on tailwater elevation (boundary
condition) from outfall based on Permit No. 7112
Use 0.05% for very flat terrain to 0.1% for flat terrain

Open drainage (ditch) system.

20'

Back of Main. Front of Main. Berm

Berm

1:20 r 1' Freeboard

il

Attenuation Vol.
Treatment Vol.

W NWL

Pond Bottom




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 3
POND NAME : 3
Pond Stage / Storage Calculations

DIMENSIONS
ELEVATION DESCRIPTION AREA LENGTH WIDTH STORAGE
158.00 East Pond R/W 1.75 ac 280.0 ft 272.0 1t
140.00 West Pond R/W 1.29 ac 280.0 ft 200.0 ft
137.60 Back of Main. Berm 1.08 ac 260.8 ft 180.8 ft 3.67 ac-ft
137.10 0.89 ac 240.8 ft 160.8 ft 3.17 ac-ft
136.60 Front of Main. Berm 1.08 ac 260.8 ft 180.8 ft 2.68 ac-ft
135.60 Provided Treat.Vol.+Att.Vol 1.00 ac 252.8 ft 172.8 ft 1.64 ac-ft
135.48 Req'd Treat.Vol+Att. Vol 0.99 ac 251.8 ft 171.8 ft 1.52 ac-ft
135.48 Estimated Storm Sewer TW 0.99 ac 251.8 ft 171.8 ft 1.52 ac-ft
134.47 Top of Treatment Vol. 0.92 ac 243.8 ft 163.8 ft 0.55 ac-ft
133.85 Normal Water Level 0.87 ac 238.8 ft 158.8 ft 0.00 ac-ft
127.85 0.49 ac 190.8 ft 110.8 ft
121.85 Pond Bottom 0.21 ac 142.8 ft 62.8 ft
Required Treatment+Attenuation Vol.= 1.52 ac-ft Provided Treatment+Attenuation Vol.= 1.64 ac-ft
Required Treatment+Attenuation Stage= 135.48 ft Provided Treatment+Attenuation Stage= 135.60 ft
Estimated Treat. Vol.+Storm Sewer Att.= 1.52 ac-ft
Estimated Storm Sewer TW EL.= 135.48 ft HGL requirements met
PROPOSED POND R/W (Safety Factor of 20%) = 2.10 ac l

Note: Treatment depth is less than 1.5-feet because of stormsewer TW requirements.
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DATE: August 1, 2013
Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road

BASIN NAME : 3
POND NAME : 3

PERMANENT POOL VOLUME CALCULATIONS

Basin Characteristics (Proposed Conditions)

Land Use Area Runoff Coeff.| Product
(ac)
Roadway Impervious Area 6.56 0.95 6.23
Roadway Pervious Area 5.67 0.20 1.13
Pond Pervious Area 0.88 0.20 0.18
Pond Area at NWL 0.87 1.00 0.87
Total 13.98 8.41
Composite C = 0.60
Annual Rainfall (P) = 50.00 in
Min. Permanent Pool Vol. = (Area x Composite C x P x 14) / (365 x 12) =
Stage Storage Calc. for Permanent Pool
ELEV. AREA AVG Delta Delta Sum
AREA D storage Storage
(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)
133.85 0.87 6.22
0.79 3.00 2.36
130.85 0.70 3.86
0.59 3.00 1.78
127.85 0.49 2.07
0.35 6.00 2.07
121.85 0.21 0.00
Permanent Pool Volume Provided = 6.22 ac-ft
Resident Time = (Perm. Pool Vol. Provided x 365 x 12) / (Areax C x P) = 64.8 Days
Provided
Mean Depth = Permanent Pool Volume / Area at NWL = 715 ft
Anoxic Depth Elev. = Permanent Pool Elev. - Anoxic Depth from WQ worksheet = 122.76 ft

1.34 ac-ft



Inwood Consulting Engineers
3000 Dovera Drive Suite 200, Oviedo, FL 32765
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT :
BASIN:
POND:

Made by:  SF
Checked by: REC

SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
3
3

EXISTING AND PROPOSED CONDITIONS POLLUTANT LOADING CALCULATIONS

The following Pollutant Loading equations are referenced from the March 2010 draft of the Stormwater Quality Applicant's Handbook by FDEP.

DATE: August 1, 2013
Job Number: DT1-017-01

Annual Rainfall : 50.00 in/yr Meteorlogical Zone : 2
Area (ac) 1|Annual Runoff (AR) = P/12 (in/ft)xComposite CXA
Description 3?83_;)83\:; *Post-Dev
EAEEE) 2|Pollutant Loading (TP) = AR x 43560 (ft2/ac) x 7.48 (gal/ft3) x 3.785 (L/gal) x EMC(TP) (mg/L) x 1 (kg/10° mg)
DCIA 3.65 5.73 3 Permanent Pool: Proposed permanent pool volume were determined using the permanent pool calculations speadsheets
Impervious Area (Non-DCIA) 0.00 0.00 " See Permanent Pool Volume Calculations for proposed pond PPV details
Proposed Pervious Pond Area 1.75 0.88 4|Resident Time = PPV/AR x 365 (days/yr)
Proposed Pond Water Surface Area 0.00 0.87 5[Mean Pond Conc = Pollutant Loading x 1yr/(Pond Volume + Annual Runoff) x 1 ac/43560 ft*2 x 1ft*3/7.48 gal x 1 gal/L x 10"6mg/kg x 1000ug/mg.
Pervious Roadway Area 8.58 6.51 6[Mean Chlorophyll Conc: In(chyl-a) = 1.058 In(TP)-0.934.
Total Roadway Area Within R/W: 12.23 12.23 7|Mean Secchi Disk Depth: SD = (24.2386+(0.3041)(chyl-a))/(6.0632 + chyl-a).
Impervious DCIA % 29.84 46.82 8|Anoxic Depth: Depth of DO < 1 = 3.305(SD) = 0.02164(chyl-a) -0.004979(TP). Anoxic Depth is the maximum depth of PPV that can be counted for water quality.
Total Basin Area: 13.98 13.98 9|Required Reduction = (1-(PreDev Loading [kg/yr]/PostDev Loading [kg/yr)) x 100
*Note: DCIA area (Post-Dev) excludes the 5-foot sidewalk and 12-foot shared use . TP (% Removal) = 44.53 + 6.145 x In(t4) + 0.145 x (In (t4) )?
) ) 10| Removal Efficiency:
path for Pollutant Loading Analysis TN (% Removal) = (43.75 x t4)/(4.38 +t4)
11|Event Mean Concentration values are referenced from Table 3.4 of the March 2010 draft ERP Stormwater Quality Applicant's Handbook by FDEP.
12[|Roadway Event Mean Concentration values are referenced from the July 2011 Nutrient Loading Calculations Consultants Memo.
PRE-DEVELOPMENT LOADINGS
Annual
Non Conc. N[ NLoad |Conc.P| P Load
Land Use A % DCIA Ri ff C*
rea(ac) | WOOA | pojacn | FUNOTCT ] RIS gy | kaiyn) | (mat) | (kaiyn)
Roadway Area Within R/W 12.23 29.84 67.6 0.2765 14.092 1.19 20.681 | 0.155 2.694
Proposed Pond Area - Mining/Extractive 1.75 0 61 0.0324 0.236 1.18 0.344 0.15 0.044
Total: 13.98 14.33 21.02 2.74
POST-DEVELOPMENT LOADINGS
Annual
Non Conc.N| N Load [Conc.P| P Load
9 %
Land Use Area (ac) | % DCIA DCIA CN Runoff C Runoff (malL) | kaiyr) | (maiL) (kglyr)
(ac-ft/yr)
Roadway Area Within R/'W 12.23 46.82 69.4 0.4085 20.817 1.19 30.551 | 0.155 3.979
Pond Pervious Area 0.88 0 61 0.0324 0.119 1.19 0.174 0.155 0.023
Pond Water Surface 0.87 0 100 1.0000 3.627 0.00 0.000 0.00 0.000
Total: 13.98 24.56 30.73 4.00
* Determined from the Mean annual Runoff Coefficients (C Values) as a Function of DCIA Percentage and Non-DCIA Curve Number Table
TREATMENT REQUIRED
1 Pollutant Loading? i i 0
Condition AnnuaIfR/unoff TR Required Removal Efficiency (%)
(ac-ftlyr) ™ )
Pre-Development 14.33 21.02 2.74
Post-Development 24.56 30.73 4.00 8157 31.60
FINAL LOADINGS
TREATMENT PROVIDED Pollutant
e g E— E— Mean Pond Mean Chlorophyll |Mean Secchi Disk| Anoxic R?movalm FLoIIL(th_am Condition
Pond ID Permanpe;\t/}?gg ft\)/o ume es! e?dc;ys;me d Concentration® Concentration® Depth” Depth® Efflc;(;er;cy (EZ/:(T)Q’ . T
4 3 )
g HL) (mg TP/m’) (m) @ ] P [N TP Pre-Development 2102 | 2.74
Pond 3 6.22 64.78 28.80 13.75 1.43 11.09 40.98| 72.68 |18.13 | 1.09 Post-Development 18.13 1.09
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3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 3A
POND NAME : 3 - Dry Linear Swale

EXISTING CONDITION (BASIN 3A)

From: 394+55 Roadway Length = 1145 ft
Station Limits: To: 406+00 R/W Width = 200.0 ft
From: 406+00 Roadway Length = 115 ft

To: 407+15 Average R/W Width = 215.0 ft
Roadway Area:

Description Width Quantity Total Width
Travel Lane 12.0 ft 2 24 ft
Paved Shoulder 5.0 ft 2 10 ft

Total Impervious Width: 34 ft

Station Limits: From: 407+15 Roadway Length = 535 ft
To: 412+50 Average R/W Width = 84.5 ft
Description Width Quantity Total Width Impervious Roadway Area:  1.19 ac
Travel Lane 12.0 ft 1 12 ft *Misc. Impervious Roadway Area: 0.71 ac
Paved Shoulder 5.0 ft 1 5 ft Pervious Roadway Area:  4.96 ac
Total Impervious Width: 17 ft Total Roadway Area:  6.86 ac

*Note: Measured in MicroStation.

Total Area: Impervious Area: 1.90 ac
Pervious Area: 4.96 ac
Total Area: 6.86 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 1.90 ac 186.2
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) B 61 2.97 ac 1812
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) ¢ 4 1.99.ac 147.3
Total:] 6.86 ac 514.6
CN = Total CN*Area / Total Area = 75.0
Sswrwwmp | Storm
Runoff: (25yr/24hn) Sewer
Y (10yr/24hr)
Soil Capacity (S) =  1000-10= Precipitation (P)=[ 7.50in | 7.50in |
CN
Runoff (Q) = (P -0.25)? Runoff (Q) =| 4.60in | 4.60in

(P +0.8S)
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3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 3B

POND NAME : 3 - Dry Linear Swale

Station Limits: From: 407+15 Roadway Length = 1160 ft
To: 418+75 R/W Width = 125.0 ft

EXISTING CONDITION (BASIN 3B)

Roadway Area: Note: Existing Condition based on Permit No. 7112 Basin No. 100B (Post-Development)

Impervious Roadway Area: 1.32 ac
Pervious Roadway Area: 2.57 ac
Total Roadway Area: 3.89 ac

Total Area: Impervious Area: 1.32 ac
Pervious Area: 2.57 ac
Total Area: 3.89 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads C 98 1.32 ac 129.4
Proposed Roadway Pervious C 74 2.57 ac 190.2
Total:] 3.89 ac 319.5

CN = Total CN*Area/ Total Area =

Includes Linear Pond Area

Storm
SWFWMD
Runoff: Sewer
(25yr/24hr) (10yr/24hr)
Soil Capacity (S)= 1000 - 10 = Precipitation (P)=| 7.50in | 7.50in |
CN
Runoff (Q) = (P-0.25) Runoff (Q) =| 5.40in | 5.40in

(P +0.8S)
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DATE: August 1, 2013

Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road

BASIN NAME : 3C

POND NAME : 3 - Dry Linear Swale

Station Limits: From: 412+50 Roadway Length = 625 ft
To: 418+75 R/W Width = 103.5 ft
EXISTING CONDITION (BASIN 3C)
Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  0.24 ac
Travel Lane 12.0 ft 1 12 ft *Misc. Impervious Roadway Area: 0.19 ac
Paved Shoulder 5.0 ft 1 5 ft Pervious Roadway Area:  1.05 ac
Imperv. Median Total Roadway Area: 1.48 ac
Sidewalk or Trail
Curb&Gutter Type F *Note: Measured in MicroStation.
Shldr Gutter
Barrier Wall
Total Impervious Width: 17 ft
Total Area: Impervious Area:  0.43 ac
Pervious Area:  1.05 ac
Total Area: 1.48 ac
Curve Number:
Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 0.43 ac 42.1
Proposed Roadway Pervious B 61 1.05 ac 64.1
Total:] 1.48 ac 106.2
CN = Total CN*Area / Total Area = 71.8
SwFwwmp | Sorm
Runoff: (25yr/24hn) Sewer
Y (10yr/24hr)
Soil Capacity (S) =  1000- 10 = Precipitation (P)=| 7.50in | 7.50in |
CN
Runoff (Q) = (P-0.25) Runoff (Q) =| 4.23in | 4.23in

(P +0.8S)




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 3

POND NAME : 3 - Dry Linear Swale

Station Limits: From: 394+55 Roadway Length = 1145 ft
To: 406+00 R/W Width = 200.0 ft
From: 406+00 Roadway Length = 1275 ft
PROPOSED CONDITION To: 418+75 Average R/W Width = 219.5 ft
Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  4.75 ac
Travel Lane 12.0 4 48.0 ft *University Blvd. Impervious:  0.28 ac
Paved Shoulder 9.0 2 18.0 ft *University Blvd. Pervious:  0.27 ac
Imperv. Median Pervious Roadway Area:  5.40 ac
Ramp *Additional Impervious Roadway Area:  1.53 ac
Sidewalk or Trail 5.0 1 5.0 ft Total Roadway Area: 12.23 ac
Curb & Gutter 2.25 2 4.5 ft *Note: Additional area such as University Blvd., turn lanes,
Shared-Use Path 10.0 1 10.0 ft intersection layouts, and etc. are measured in microstation.
Barrier Wall
Total Impervious Width:]  85.5 ft

Total Area: Impervious Area: 6.56 ac
Pervious Area: 5.67 ac

Water Surface Area: 0.00 ac

Total Area: 12.23 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 6.56 ac 642.9
Proposed Roadway Pervious B 61 4.02 ac 245.3
Proposed Roadway Pervious C 74 1.65 ac 122.1
Total:] 12.23 ac 1010.3

CN = Total CN*Area/ Total Area =

Storm
SWFWMD
Runoff: Sewer
(25yr/24hr) (10yr/24hr)
Soil Capacity (S)=  1000-10 = Precipitation (P)=| 7.50in | 7.50in |
CN
Runoff (Q) =  (P-0.25) Runoff (Q)=| 5.45in | 545in |

(P +0.8S)
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PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 3
POND NAME : 3 - Dry Linear Swale

POND SIZING

Required Treatment Volume (TV)
Selection criteria

Permitting Agency SWFWMD
StormW.Mgmt. Dry Retention
Online/Offline Online
Impaired Water/OFW No
Open/Closed Basin Open

Dry Retention | 0.50 in|x DCIA = 0.27 ac-ft

(Directly Connected Impervious Area)
Treatment V,., = Largest of Trt. Vol. =|0.27 ac-ft

Required Attenuation Volume:

Storm
Total Runoff (ac-ft) (Sz‘f:vtyzvm?) Sewer
y (10yr/24hr)
Qpre =|  4.90 ac-ft 4.90 ac-ft
onst = 5.56 ac-ft 5.56 ac-ft
AQ=[ 0.66ac-ft | 0.66 ac-ft

Attenuation V., = 0.66 ac-ft
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(407) 971-8850 (phone)
(407) 971-8955 (fax)

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 3

POND NAME : 3 - Dry Linear Swale
Pond Stage / Storage Calculations

Pond 3 Limits
from Station 394+65 to Station 404+50
from Station 410+00 to Station 418+00

Total Proposed Swale Length = 1785.0 ft

Roadway
R/W Lilne L, 5' Sidewalk e 30.0 ft ple Typical -
; f 1
: Top of Bank "
! 0.3' Min Freeboard Top of Bank
: 0.02
| £ \
_______ - ~ ¥ Attenuation vol. or 1:6
Bxisting Ground Treatment Vol. (whichever '
v IS greater)
1 Minimum Pond Bottom
v v
SHWT
Linear Pond Section (Dry)
DIMENSIONS
ELEVATION DESCRIPTION Z 3
AREA (ft%) LENGTH “WIDTH STORAGE (ft")
136.00 Top of Bank 53550.0 1785.0 ft 30.0 ft 71145.55
135.40 Provided Attenuation Vol. 42724.8 1780.2 ft 24.0 ft 42263.11
135.35 Required Attenuation Vol. 41825.3 1779.8 ft 23.5 1t 40149.36
135.35 Estimated Storm Sewer TW 41825.3 1779.8 ft 23.5 ft 40149.36
134.53 Top of Treatment Vol. 27130.6 1773.2 ft 15.3 ft 11877.45
134.00 Pond Bottom 17690.0 1769.0 ft 10.0 ft 0.00
Required Attenuation Vol. = 0.66 ac-ft Provided Attenuation Vol. = 0.97 ac-ft
Required Attenuation Stage = 135.35 ft Provided Attenuation Stage = 135.40 ft

Storm Sewer Att.= 0.66 ac-ft

Total Treatment 6.0 hrs <72hrs
Volume Recovery

(Dry Retention)
Design Notes: (1) Linear swale top width calculated using 1:6 FS, 1:4 BS, & 10-foot ditch bottom.

(Recovery requirements per SWFWMD BOR Section 5.2)

(2) Proposed linear swale to be located on the left side of the proposed roadway typical section.
Runoff from the right side of the roadway is to be conveyed to the proposed linear swale on the left
side via roadside ditch and pipe. Assume 1-foot sump in order to maintain roadway base clearance.
(3) Pond Bottom >1' above SHWT. SHWT is elevation 130.8 feet per permitted soil boring (Permit
No. 7112). Assume SHWT elevation is at same elevation since the proposed linear pond is in close
proximity with the permitted pond.

(4) Please refer to the PONDS model data for the Recovery Analysis. Input data for soil recovery
taken from Pond 100B boring (Permit No. 7112) since the permitted pond is in close proximity to the
Pond 3 linear dry pond.



PONDS Version 3.3.0233

Retention Pond Recovery - Refined Method

Copyright 2008

Devo Seereeram, Ph.D., P.E.

Project Data

Project Name:

Simulation Description:

Project Number:

Engineer :

Supervising Engineer:

Date:

Aquifer Data

SR 33 from Old Combee Road to North of Tomkow Road

Pond 3 -Dry Linear Retention Alternative

FPID No. 430185-1-22-01
SF

REC

08-01-2013

Base Of Aquifer Elevation, [B] (ft datum):

Water Table Elevation, [WT] (ft datum):

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day):

Fillable Porosity, [n] (%):

Unsaturated Vertical Infiltration Rate, [Iv] (ft/day):

Maximum Area For Unsaturated Infiltration, [Av] (ft?):

Geometry Data

Equivalent Pond Length, [L] (ft): 1773.2

Equivalent Pond Width, [W] (ft): 15.3

Ground water mound is expected to intersect the pond bottom

Stage vs Area Data

Stage
(ft datum)

134.00
135.40
136.00

Discharge Structures

Area
(ft%)
17690.0

42724.8
53550.0

Discharge Structure #1 is inactive

Discharge Structure #2 is inactive

Discharge Structure #3 is inactive

130.00
130.80
6.00
25.00
4.0
17690.0

SR 33 from Old Combee Road to North of Tomkow Road

08-01-2013

13:59:49 Page 1



PONDS Version 3.3.0233
Retention Pond Recovery - Refined Method
Copyright 2008
Devo Seereeram, Ph.D., P.E.

Scenario Input Data

Scenario 1 :: Dry Linear Pond Slug Load

Hydrograph Type: Slug Load
Modflow Routing: Routed with infiltration

Treatment Volume (ft3) 11877.45

Initial ground water level (ft datum)  130.80 (default)

Time After Time After
Storm Event Storm Event
(days) (days)
0.100 2.000
0.250 2.500
0.500 3.000
1.000 3.500
1.500 4.000

SR 33 from Old Combee Road to North of Tomkow Road

08-01-2013

13:59:50 Page 2



PONDS Version 3.3.0233
Retention Pond Recovery - Refined Method

Copyright 2008

Devo Seereeram, Ph.D., P.E.

Detailed Results :: Scenario 1 :: Dry Linear Pond Slug Load
Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow
(hours) (ft3/s) (ft/day) (ft datum) (ft®/s) (ft3/s) Volume (ft®)  Volume (ft®)  Volume (ft?) Type
0.000 1979.5750 0.0000 130.800 0.00000 0.00000 0.0 0.0 0.0 NA
0.002 1979.5750 0.0000 134.530 0.81898 0.00000 11877.5 4.9 0.0 uP
2.400 0.0000 0.0000 134.242 0.49153 0.00000 11877.5 7076.0 0.0 uP
6.000 0.0000 0.0000 --- - -—-- 11877.5 11877.5 0.0 dry
12.000 0.0000 0.0000 --- - -—-- 11877.5 11877.5 0.0 dry
24.000 0.0000 0.0000 --- - -—-- 11877.5 11877.5 0.0 dry
36.000 0.0000 0.0000 --- - -—-- 11877.5 11877.5 0.0 dry
48.000 0.0000 0.0000 --- - -—-- 11877.5 11877.5 0.0 dry
60.000 0.0000 0.0000 --- - -—-- 11877.5 11877.5 0.0 dry
72.000 0.0000 0.0000 --- - -—-- 11877.5 11877.5 0.0 dry
84.000 0.0000 0.0000 --- - -—-- 11877.5 11877.5 0.0 dry
96.000 0.0000 0.0000 --- - -—-- 11877.5 11877.5 0.0 dry
SR 33 from Old Combee Road to North of Tomkow Road 08-01-2013 13:59:50 Page 3
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SR 33 from Old Combee Road to North of Tomkow Road Conceptual Pond Siting Report
Financial Project Number: 430185-1-22-01

Basin 4
(Offsite Alternative)

Inwood Consulting Engineers January 2014
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(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 4A

POND NAME : 4

Station Limits: From: 418+75 Roadway Length = 1178 ft
To: 430+53 *R/W Width = 111.0 ft
From: 430+53 Roadway Length = 747 ft
EXISTING CONDITION To: 438+00 *RIW Width = 112.5 ft
(BASIN 4A) Note: R/W Widths vary. Used average value.
Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  0.75 ac
Travel Lane 12.0 ft 1 12 ft *Misc. Impervious Roadway Area:  0.39 ac
Paved Shoulder 5.0 ft 1 5 ft Pervious Roadway Area:  3.79 ac
Imperv. Median Total Roadway Area:  4.93 ac
Sidewalk or Trail
Curb&Gutter Type F *Note: Measured in MicroStation.
Shidr Gutter
Barrier Wall
Total Impervious Width: 17 ft

Pond Area: Exist. Land = Open Space = 0.80 ac

Total Area: Impervious Area: 1.14 ac
Pervious Area: 4.59 ac
Total Area: 5.73 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 1.14 ac 111.7
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) B 61 3.79ac 2312
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) B e DR it
Total:] 5.73 ac 391.7
CN = Total CN*Area / Total Area = 68.4
Denotes Pond Area
Swrwmp | Storm
Runoff: (25yr/2ah) Sewer
Y (10yr/24hr)
Soil Capacity (S) = 1000 - 10 = Precipitation (P) =[ 7.50in | 7.50in |
CN
Runoff (Q) = (P -0.25)> Runoff (Q)=| 3.86in | 3.86in |

(P +0.8S)



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 4B
POND NAME : 4

Station Limits: From: 418+75 Roadway Length = 1954 ft
To: 438+29 R/W Width = 120.0 ft

EXISTING CONDITION (BASIN 4B)

Note: Existing Condition based on Permit No. 7112 Basin No. 100A (Post-Development)

Roadway Area:
Impervious Roadway Area: 2.16 ac
Pervious Roadway Area: 3.80 ac
Total Roadway Area: 5.96 ac
Total Area: Impervious Area: 2.16 ac

Pervious Area: 3.80 ac
Total Area: 5.96 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads C 98 2.16 ac 211.7
Proposed Roadway Pervious (¢ 74 3.80 ac 281.2
Total:] 5.96 ac 492.9
CN = Total CN*Area / Total Area = 82.7

Includes Linear Pond Area

Storm
Runoff: (Sz\lsvﬁygm?) Sewer
Y (10yr/24hr)
Soil Capacity (S) = 1000 - 10 = Precipitation (P) =[ 7.50in | 7.50in |
CN
Runoff (Q) = (P -0.25)> Runoff (Q) =| 5.47in | 5.47in |

(P +0.8S)
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DATE: August 1, 2013
Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road

BASIN NAME : 4
POND NAME : 4

Station Limits: From: 418+75 Roadway Length = 1178 ft
To: 430+53 R/W Width = 230.0 ft
From: 430+53 Roadway Length = 947 ft
PROPOSED CONDITION To: 440+00 Average R/W Width = 239.0 ft
Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  4.17 ac
Travel Lane 12.0 4 48.0 ft *University Blvd. Impervious:  0.24 ac
Paved Shoulder 9.0 2 18.0 ft *University Blvd. Pervious:  0.11 ac
Imperv. Median Pervious Roadway Area:  5.92 ac
Ramp *Additional Impervious Roadway Area:  1.32 ac
Sidewalk or Trail 5.0 1 5.0 ft Total Roadway Area: 11.76 ac
Curb & Gutter 2.25 2 4.5 ft *Note: Additional area such as University Blvd., turn lanes,
Shared-Use Path 10.0 1 10.0 ft intersection layouts, and etc. are measured in microstation.
Barrier Wall
Total Impervious Width:]  85.5 ft
Pond Area: Pervious Pond Area : 0.23 ac
Water Surface Area: 0.57 ac Wet Pond
Total Pond Area: 0.80 ac
Total Area: Impervious Area: 5.73 ac
Pervious Area:  6.27 ac
Water Surface Area: 0.57 ac
Total Area: 12.57 ac
Curve Number:
Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 5.73 ac 561.5
Proposed Roadway Pervious B 61 4.02 ac 2454
Proposed Roadway Pervious C 74 2.01 ac 148.7
Proposed Pond Pervious B 61 0.23 ac 14.3
Proposed Ponds (Water Surface) B 100 0.57 ac 56.7
Total:] 12.56 ac 1026.7
CN = Total CN*Area / Total Area = 81.7
swrwmp | Storm
Runoff: (25yr/24hr) Sewer
y (10yr/24hr)
Soil Capacity (S)= 1000 - 10 = Precipitation (P) ={ 7.50in | 7.50in |
CN
Runoff Q)=  (P-0.2S) Runoff (Q) =| 5.35in | 5.35in |

(P +0.8S)




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 4
POND NAME : 4

POND SIZING

Required Treatment Volume (TV)
Selection criteria

Permitting Agency SWFWMD

StormW.Mgmt. Wet Detention

Online/Offline Online

Impaired Water/OFW No

Open/Closed Basin Open

[ Wet Detention | 1.00 in|x DCIA = 0.48 ac-ft

(Directly Connected Impervious Area)
Treatment V., = Largest of Trt. Vol. =(0.48 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft) ;‘2;5}’2\%']?) :::n:::'
(10yr/24hr)
Qpre =|  4.56 ac-ft 4.56 ac-ft
Qpost =|  5.61 ac-ft 5.61 ac-ft
AQ=| 1.05ac-ft | 1.05 ac-ft

Attenuation V., = 1.05 ac-ft




Inwood Consulting Engineers
3000 Dovera Drive Suite 200, Oviedo, FL 32765
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Checked by:

Made by: SF
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DATE: August 1, 2013
Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road

BASIN NAME : 4
POND NAME : 4

Maintenance Area Width =

20.0 ft

Pond Tie-In Width =

4.8 ft

Maximum Storage Depth (SD) =

2.70 ft

Hydraulic Grade Line (HGL) check

HGL Slope =

0.050%

Distance from Pond to Lowest EOP =

200 ft

Estimated Energy Losses =

0.10 ft

HGL Clearance =

2.0 ft

Maximum Storm Sewer Tailwater EL =

134.90 ft

Existing Ground

Pond Section (Wet)

@ 1:20 Existing Ground Elevation = 136.00
@ 1:4 *Normal Water Elevation = 132.50
with 1.0 ft freeboard Lowest EOP Elevation = 137.00

*Note: NWL 6" below SHW based on NRCS Web Soil Survey

Use 0.05% for very flat terrain to 0.1% for flat terrain

Open drainage (ditch) system.

20'

Back of Main.
Berm

Front of Main. Berm

1:20 r 1' Freeboard

Attenuation Vol.
Treatment Vol.

Pond Bottom

W NWL




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 4
POND NAME : 4
Pond Stage / Storage Calculations

DIMENSIONS
ELEVATION DESCRIPTION AREA LENGTH WIDTH STORAGE
136.00 Pond R/W 0.89 ac 204.0 ft 189.0 ft
137.20 Back of Main. Berm 0.80 ac 194.4 ft 179.4 ft 3.24 ac-ft
136.70 0.64 ac 174.4 ft 159.4 ft 2.88 ac-ft
136.20 Front of Main. Berm 0.80 ac 194.4 ft 179.4 ft 2.52 ac-ft
135.20 Provided Treat.Vol.+Att.Vol 0.73 ac 186.4 ft 171.4 ft 1.75 ac-ft
134.89 Req'd Treat.Vol+Att. Vol 0.71 ac 183.9 ft 168.9 ft 1.53 ac-ft
134.89 Estimated Storm Sewer TW 0.71 ac 183.9 ft 168.9 ft 1.53 ac-ft
133.31 Top of Treatment Vol. 0.61 ac 171.3 ft 156.3 ft 0.48 ac-ft
132.50 Normal Water Level 0.57 ac 164.8 ft 149.8 ft 0.00 ac-ft
126.50 0.27 ac 116.8 ft 101.8 ft
120.50 Pond Bottom 0.08 ac 68.8 ft 53.8 ft
Required Treatment+Attenuation Vol.= 1.53 ac-ft Provided Treatment+Attenuation Vol.= 1.75 ac-ft
Required Treatment+Attenuation Stage= 134.89 ft Provided Treatment+Attenuation Stage= 135.20 ft
Estimated Treat. Vol.+Storm Sewer Att.= 1.53 ac-ft
Estimated Storm Sewer TW EL.= 134.89 ft HGL requirements met
PROPOSED POND R/W (Safety Factor of 20%) = 1.06 ac l

Note: Treatment depth is less than 1.5-feet because of stormsewer TW requirements.
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DATE: August 1, 2013
Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road

BASIN NAME : 4
POND NAME : 4

PERMANENT POOL VOLUME CALCULATIONS

Basin Characteristics (Proposed Conditions)

Land Use Area Runoff Coeff.| Product
(ac)
Roadway Impervious Area 5.73 0.95 5.44
Roadway Pervious Area 6.03 0.20 1.21
Pond Pervious Area 0.23 0.20 0.05
Pond Area at NWL 0.57 1.00 0.57
Total 12.56 7.26
Composite C = 0.58
Annual Rainfall (P) = 50.00 in
Min. Permanent Pool Vol. = (Area x Composite C x P x 14) / (365 x 12) =
Stage Storage Calc. for Permanent Pool
ELEV. AREA AVG Delta Delta Sum
AREA D storage Storage
(ft) (ac) (ac) (ft) (ac-ft) (ac-ft)
132.50 0.57 3.67
0.51 3.00 1.52
129.50 0.45 2.15
0.36 3.00 1.08
126.50 0.27 1.07
0.18 6.00 1.07
120.50 0.08 0.00
Permanent Pool Volume Provided = 3.67 ac-ft
Resident Time = (Perm. Pool Vol. Provided x 365 x 12) / (Areax C x P) = 44.3 Days
Provided
Mean Depth = Permanent Pool Volume / Area at NWL = 6.48 ft
Anoxic Depth Elev. = Permanent Pool Elev. - Anoxic Depth from WQ worksheet = 122.49 ft

1.16 ac-ft
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BASIN:
POND:

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road

4
4

EXISTING AND PROPOSED CONDITIONS POLLUTANT LOADING CALCULATIONS

The following Pollutant Loading equations are referenced from the March 2010 draft of the Stormwater Quality Applicant's Handbook by FDEP.

Annual Rainfall : 50.00 in/yr Meteorlogical Zone : 2
Area (ac) 1|Annual Runoff (AR) = P/12 (in/ft)xComposite CXA
Description Pre-Dev “Post-D:
(4A & 4B) ost-oev 2|Pollutant Loading (TP) = AR x 43560 (ft2/ac) x 7.48 (gal/ft3) x 3.785 (L/gal) x EMC(TP) (mg/L) x 1 (kg/10° mg)
DCIA 3.30 5.00 3 Permanent Pool: Proposed permanent pool volume were determined using the permanent pool calculations speadsheets
Impervious Area (Non-DCIA) 0.00 0.00 " See Permanent Pool Volume Calculations for proposed pond PPV details
Proposed Pervious Pond Area 0.80 0.23 4|Resident Time = PPV/AR x 365 (days/yr)
Proposed Pond Water Surface Area 0.00 0.57 5[Mean Pond Conc = Pollutant Loading x 1yr/(Pond Volume + Annual Runoff) x 1 ac/43560 ft*2 x 1ft*3/7.48 gal x 1 gal/L x 10"6mg/kg x 1000ug/mg.
Pervious Roadway Area 7.59 6.77 6[Mean Chlorophyll Conc: In(chyl-a) = 1.058 In(TP)-0.934.
Total Roadway Area Within R/W: 10.89 11.77 7|Mean Secchi Disk Depth: SD = (24.2386+(0.3041)(chyl-a))/(6.0632 + chyl-a).
Impervious DCIA % 30.30 42.48 8|Anoxic Depth: Depth of DO < 1 = 3.305(SD) = 0.02164(chyl-a) -0.004979(TP). Anoxic Depth is the maximum depth of PPV that can be counted for water quality.
Total Basin Area: 11.69 12.57 9|Required Reduction = (1-(PreDev Loading [kg/yr]/PostDev Loading [kg/yr)) x 100
*Note: DCIA area (Post-Dev) excludes the 5-foot sidewalk and 12-foot shared use - TP (% Removal) = 44.53 + 6.145 x In(t4) + 0.145 X (In (t4) )°
. . 10 Removal Efficiency:
path for Pollutant Loading Analysis TN (% Removal) = (43.75 X t4)/(4.38 +t4)
11|Event Mean Concentration values are referenced from Table 3.4 of the March 2010 draft ERP Stormwater Quality Applicant's Handbook by FDEP.
12|Roadway Event Mean Concentration values are referenced from the July 2011 Nutrient Loading Calculations Consultants Memo.
PRE-DEVELOPMENT LOADINGS
Annual
Non Conc.N| N Load [Conc.P| P Load
Land Use 9 2
Area(ac) | %DCIA | oy oy | RunoffC (:;?:7\::) mglL) | kalyr) | maLy | (karyr)
Roadway Area Within R/W 10.89 30.30 67.6 0.2801 12.707 1.19 18.649 | 0.155 2.429
Proposed Pond Area - Mining/Extractive 0.80 0 61 0.0324 0.108 1.18 0.157 0.15 0.020
Total: 11.69 12.82 18.81 2.45
POST-DEVELOPMENT LOADINGS
Annual
Non Conc.N| N Load [Conc.P| P Load
9 %
Land Use Area (ac) [ % DCIA DCIA CN Runoff C Runoff (mall) | kaiyr) | (maiL) (kglyr)
(ac-ftlyr)
Roadway Area Within R/'W 11.77 42.48 68.4 0.3740 18.340 1.19 26.916 | 0.155 3.506
Pond Pervious Area 0.23 0.00 61 0.0324 0.000 1.19 0.000 0.155 0.000
Pond Water Surface 0.57 0 100 1.0000 2.361 0.00 0.000 0.00 0.000
Total: 12.57 20.70 26.92 3.51
* Determined from the Mean annual Runoff Coefficients (C Values) as a Function of DCIA Percentage and Non-DCIA Curve Number Table
TREATMENT REQUIRED
1 Pollutant Loading? i i 0
Condition AnnuaIfR/unoff TR Required Removal Efficiency (%)
(ac-ftlyr) ™ )
Pre-Development 12.82 18.81 2.45
Post-Development 20.70 26.92 3.51 80.13 30.14
FINAL LOADINGS
TREATMENT PROVIDED Pollutant
Volume? Residence Time®t Mean Pond Mean Chlorophyll |Mean Secchi Disk| Anoxic | Removal liolltét_am Condition
Pond ID Permanpe;\t/}?gg ft\)/o ume es! e?dc;ys;me d Concentration® Concentration® Depth” Depth® Efflc;(;er;cy (EZ/:(T;"] . T
4 3 )
g HL) (mg TP/m’) (m) @ ] P [IN] TP Pre-Development 18.8L | 245
Pond 4 3.67 44.29 35.10 16.95 1.28 10.01 [39.81 | 69.91 16.20| 1.06 Post-Development 16.20 1.06
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PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road

BASIN NAME : 4A

POND NAME : 4 - Dry Linear Swale

Station Limits: From: 418+75 Roadway Length = 1178 ft
To: 430+53 *R/W Width = 111.0 ft
From: 430+53 Roadway Length = 747 ft
EXISTING CONDITION To: 438+00 *RIW Width = 112.5 ft
(BASIN 4A) Note: R/W Widths vary. Used average value.
Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  0.75 ac
Travel Lane 12.0 ft 1 12 ft *Misc. Impervious Roadway Area:  0.39 ac
Paved Shoulder 5.0 ft 1 5 ft Pervious Roadway Area:  3.79 ac
Imperv. Median Total Roadway Area:  4.93 ac
Sidewalk or Trail
Curb&Gutter Type F *Note: Measured in MicroStation.
Shidr Gutter
Barrier Wall
Total Impervious Width: 17 ft
Total Area: Impervious Area: 1.14 ac
Pervious Area:  3.79 ac
Total Area: 4.93 ac
Curve Number:
Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 1.14 ac 111.7
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) B 61 3.79ac 2312
Total:} 4.93 ac 342.9
CN = Total CN*Area / Total Area =
swrwmp | Storm
Runoff: (25yr/24hr) Sewer
y (10yr/24hr)
Soil Capacity (5) = 1000 - 10 = Precipitation (P) = 7.50in | 7.50in |

CN

Runoff (Q) = (P -0.2S5)?
(P +0.8S)

Runoff (Q) =| 3.99in | 3.99in |
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PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 4B
POND NAME : 4 - Dry Linear Swale
Station Limits: From: 418+75 Roadway Length = 1954 ft
To: 438+29 R/W Width = 120.0 ft

EXISTING CONDITION (BASIN 4B)

Note: Existing Condition based on Permit No. 7112 Basin No. 100A (Post-Development)

Roadway Area:
Impervious Roadway Area: 2.16 ac
Pervious Roadway Area: 3.80 ac
Total Roadway Area: 5.96 ac
Total Area: Impervious Area: 2.16 ac

Pervious Area: 3.80 ac
Total Area: 5.96 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads C 98 2.16 ac 211.7
Proposed Roadway Pervious (¢ 74 3.80 ac 281.2
Total:] 5.96 ac 492.9
CN = Total CN*Area / Total Area = 82.7

Includes Linear Pond Area

Storm
Runoff: (Sz\lsvﬁygm?) Sewer
Y (10yr/24hr)
Soil Capacity (S) = 1000 - 10 = Precipitation (P) =[ 7.50in | 7.50in |
CN
Runoff (Q) = (P -0.25)> Runoff (Q) =| 5.47in | 5.47in |

(P +0.8S)
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3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 4

POND NAME : 4 - Dry Linear Swale

Station Limits: From: 418+75 Roadway Length = 1178 ft
To: 430+53 R/W Width = 230.0 ft
From: 430+53 Roadway Length = 947 ft
PROPOSED CONDITION To: 440+00 Average R/W Width = 239.0 ft
Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  4.17 ac
Travel Lane 12.0 4 48.0 ft *University Blvd. Impervious:  0.24 ac
Paved Shoulder 9.0 2 18.0 ft *University Blvd. Pervious:  0.11 ac
Imperv. Median Pervious Roadway Area:  5.92 ac
Ramp *Additional Impervious Roadway Area:  1.32 ac
Sidewalk or Trail 5.0 1 5.0 ft Total Roadway Area: 11.76 ac
Curb & Gutter 2.25 2 4.5 ft *Note: Additional area such as University Blvd., turn lanes,
Shared-Use Path 10.0 1 10.0 ft intersection layouts, and etc. are measured in microstation.
Barrier Wall
Total Impervious Width:]  85.5 ft

Total Area: Impervious Area: 5.73 ac
Pervious Area: 6.03 ac

Water Surface Area: 0.00 ac

Total Area: 11.76 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 5.73 ac 561.5
Proposed Roadway Pervious B 61 4.02 ac 245.2
Proposed Roadway Pervious C 74 2.01 ac 148.7
Total:] 11.76 ac 955.5

CN = Total CN*Area / Total Area =

Storm
SWFWMD
Runoff: (25yr/2ah) Sewer
Y (10yr/24hr)
Soil Capacity (S)= 1000 - 10 = Precipitation (P) =| 7.50 in | 7.50in |
CN
Runoff (Q) = (P -0.25)> Runoff (Q) =| 5.30in | 5.30in |

(P +0.8S)
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(407) 971-8850 (phone)
(407) 971-8955 (fax)

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 4
POND NAME : 4 - Dry Linear Swale

POND SIZING

Required Treatment Volume (TV)
Selection criteria

Permitting Agency SWFWMD

StormW.Mgmt. Dry Retention

Online/Offline Online

Impaired Water/OFW No

Open/Closed Basin Open

[  DryRetention | 0.50 in|x DCIA = 0.24 ac-ft

(Directly Connected Impervious Area)
Treatment V., = Largest of Trt. Vol. =

Required Attenuation Volume:

Total Runoff (ac-ft) (2‘23’;),2\141\1'1?) 2:::\:2'
(10yr/24hr)
Qpre =|  4.36 ac-ft 4.36 ac-ft
Qpost =|  5.19 ac-ft 5.19 ac-ft
AQ=| 0.83ac-ft | 0.83 ac-ft

Attenuation V., = 0.83 ac-ft




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 4

POND NAME : 4 - Dry Linear Swale
Pond Stage / Storage Calculations

Pond 4 Limits
from Station 426+25 to Station 431+80
from Station 432+20 to Station 438+65

Total Proposed Swale Length = 1200.0 ft

Roadway
R/W Lilne Lé Sidewalk e 35.0 ft v Typical —
! ’ " Top of Bank Top of Bank
! 0.3' Min Freeboard
14 0.02 v N\
_______ : ¥ Attenuation Vol. or 1:6
Existing Ground Treatment Vol. '
, (whichever is greater)
1 Minimum Pond Bottom
v VY
SHWT
Linear Pond Section (Dry)
DIMENSIONS
ELEVATION DESCRIPTION 2 g
AREA (ft°) LENGTH *WIDTH STORAGE (ft”)
136.50 Top of Bank 42000.0 1200.0 ft 35.0 ft 67061.02
136.00 Provided Attenuation Vol. 35880.0 1196.0 ft 30.0 ft 47591.02
135.66 Required Attenuation Vol. 31741.2 1193.3 ft 26.6 ft 36095.41
135.66 Estimated Storm Sewer TW 31741.2 1193.3 ft 26.6 ft 36095.41
134.66 Top of Treatment Vol. 19675.6 1185.3 ft 16.6 ft 10386.96
134.00 Pond Bottom 11800.0 1180.0 ft 10.0 ft 0.00
Required Attenuation Vol. = 0.83 ac-ft Provided Attenuation Vol. = 1.09 ac-ft
Required Attenuation Stage = 135.66 ft Provided Attenuation Stage = 136.00 ft

Storm Sewer Att.= 0.83 ac-ft

Total Treatment 6.0 hrs <72hrs
Volume Recovery
(Dry Retention)
Design Notes: (1) Linear swale top width calculated using 1:6 FS, 1:4 BS, & 10-foot ditch bottom.

(Recovery requirements per SWFWMD BOR Section 5.2)

(2) Proposed linear swale to be located on the left side of the proposed roadway typical section.
Runoff from the right side of the roadway is to be conveyed to the proposed linear swale on the left
side via roadside ditch and pipe. Assume 1-foot sump in order to maintain roadway base clearance.
(3) Pond Bottom >1' above SHWT. SHWT is elevation 130.8 feet per permitted soild boring (Permit
No. 7112). Assume SHWT elevation is at same elevation since the proposed linear pond is in close
proximity with the permitted pond.

(4) Please refer to the PONDS model data for the Recovery Analysis. Input data for soil recovery
taken from Pond 100A boring (Permit No. 7112) since the permitted pond is in close proximity to the
Pond 4 linear dry pond.



PONDS Version 3.3.0233

Retention Pond Recovery - Refined Method

Copyright 2008

Devo Seereeram, Ph.D., P.E.

Project Data

Project Name:

Simulation Description:

Project Number:

Engineer :

Supervising Engineer:

Date:

Aquifer Data

SR 33 from Old Combee Road to North of Tomkow Road

Pond 4 -Dry Linear Retention Alternative

FPID No. 430185-1-22-01
SF

REC

07-24-2013

Base Of Aquifer Elevation, [B] (ft datum):

Water Table Elevation, [WT] (ft datum):

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day):

Fillable Porosity, [n] (%):

Unsaturated Vertical Infiltration Rate, [Iv] (ft/day):

Maximum Area For Unsaturated Infiltration, [Av] (ft?):

Geometry Data

Equivalent Pond Length, [L] (ft): 1185.3

Equivalent Pond Width, [W] (ft): 16.6

Ground water mound is expected to intersect the pond bottom

Stage vs Area Data

Stage
(ft datum)

134.00
136.00
136.50

Discharge Structures

Area
(ft%)
11800.0

35880.0
42000.0

Discharge Structure #1 is inactive

Discharge Structure #2 is inactive

Discharge Structure #3 is inactive

130.00
130.80
6.00
25.00
4.0
11800.0

SR 33 from Old Combee Road to North of Tomkow Road

08-01-2013

14:29:13 Page 1



PONDS Version 3.3.0233
Retention Pond Recovery - Refined Method
Copyright 2008
Devo Seereeram, Ph.D., P.E.

Scenario Input Data

Scenario 1 :: Dry Linear Pond Slug Load

Hydrograph Type: Slug Load
Modflow Routing: Routed with infiltration

Treatment Volume (ft®) 10386.96

Initial ground water level (ft datum)  130.80 (default)

Time After Time After
Storm Event Storm Event
(days) (days)
0.100 2.000
0.250 2.500
0.500 3.000
1.000 3.500
1.500 4.000

SR 33 from Old Combee Road to North of Tomkow Road 08-01-2013 14:29:14 Page 2



PONDS Version 3.3.0233
Retention Pond Recovery - Refined Method

Copyright 2008

Devo Seereeram, Ph.D., P.E.

Detailed Results :: Scenario 1 :: Dry Linear Pond Slug Load
Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow
(hours) (ft3/s) (ft/day) (ft datum) (ft®/s) (ft3/s) Volume (ft®)  Volume (ft®)  Volume (ft?) Type
0.000 1731.1600 0.0000 130.800 0.00000 0.00000 0.0 0.0 0.0 NA
0.002 1731.1600 0.0000 134.659 0.54630 0.00000 10387.0 3.3 0.0 uP
2.400 0.0000 0.0000 134.399 0.50270 0.00000 10387.0 4720.0 0.0 uP
6.000 0.0000 0.0000 133.349 0.27329 0.00000 10387.0 10387.0 0.0 u/s
12.000 0.0000 0.0000 132.900 0.00000 0.00000 10387.0 10387.0 0.0 S
24.000 0.0000 0.0000 132.542 0.00000 0.00000 10387.0 10387.0 0.0 S
36.000 0.0000 0.0000 132.338 0.00000 0.00000 10387.0 10387.0 0.0 S
48.000 0.0000 0.0000 132.199 0.00000 0.00000 10387.0 10387.0 0.0 S
60.000 0.0000 0.0000 132.097 0.00000 0.00000 10387.0 10387.0 0.0 S
72.000 0.0000 0.0000 132.018 0.00000 0.00000 10387.0 10387.0 0.0 S
84.000 0.0000 0.0000 131.953 0.00000 0.00000 10387.0 10387.0 0.0 S
96.000 0.0000 0.0000 131.899 - -—-- 10387.0 10387.0 0.0 NA
SR 33 from Old Combee Road to North of Tomkow Road 08-01-2013 14:29:14 Page 3



SR 33 from Old Combee Road to North of Tomkow Road Conceptual Pond Siting Report
Financial Project Number: 430185-1-22-01

Basin 5

Inwood Consulting Engineers January 2014
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Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 5 (SR 33/I-4 Interchange)
POND NAME : 5

EXISTING CONDITION
Basin 5A - Existing area untreated

SR 33 Station Limits: From: 438+00 Roadway Length = 2200 ft
To: 460+00 R/W Width = Varies
I-4 Roadway Area (per direction of travel):
Description Width Quantity Total Width *|-4 Impervious Roadway Area:  13.03 ac
Travel Lane 12.0 ft 3 36 ft *SR 33 Impervious Roadway Area:  1.84 ac
Inside Paved Shoulder 10.0 ft 1 10 ft *Ramp E Impervious Roadway Area:  0.25 ac
Out. Paved Shoulder 12.0 ft 1 12 ft *Ramp F Impervious Roadway Area:  0.85 ac
Total Impervious Width: 58 ft *Ramp G Impervious Roadway Area:  1.19 ac
*Ramp H Impervious Roadway Area:  0.29 ac
*Pervious Roadway Area: 66.43 ac
Total Roadway Area: 83.88 ac
*Note: Measured in MicroStation.
Total Area: Impervious Area: 17.45 ac

Pervious Area: 66.43 ac
Total Area: 83.88 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 17.45 ac 17101
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) B 61 66.43 ac 40522
Total:] 83.88 ac 5762.3
CN = Total CN*Area / Total Area = 68.7
Runoff: SWFWMD |Storm Sewer

(25yr/24hr) | (10yr/24hr)

Soil Capacity (S)= 1000 - 10 = Precipitation (P)=[_7.50in | 7.50in |

CN

Runoff (Q) = (P-0.25) Runoff (Q)=| 3.89in | 3.89in |
(P +0.8S)




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 5 (SR 33/I-4 Interchange)
POND NAME : 5
Basin 5B
Existing Basin 13-1 to FDOT Pond 13

*|-4 Impervious Roadway Area:  2.46 ac Note: The total FDOT basin area that drains to
*Ramp F |mpervious Roadway Area: 0.12 ac FDOT Pond 13 is 3.2 acres. OnIy 2.58 acres is
*Pervious Roadway Area:  0.00 ac evaulated for pre-post comparison since it is the
Total Roadway Area: 2.58 ac area that is impacted by the I-4 and SR 33
Interchange.

*Note: Measured in MicroStation.

Total Area: Impervious Area: 2.58 ac
Pervious Area: 0.00 ac
Total Area: 2.58 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area

Impervious areas; Streets & roads B 98 2.58 ac 252.8

Open Space (lawns, parks, golf courses, cemeteries, etc.)

Good condition (grass cover > 75%) B 61 0.00 ac 0.0

Total:] 2.58 ac 252.8

CN = Total CN*Area / Total Area = 98.0

SWFWMD (Storm Sewer
(25yr/24hr) | (10yr/24hr)

Soil Capacity (S)= 1000 - 10 = Precipitation (P)=[ _7.50in | 7.50in_|

CN

Runoff:

Runoff (Q)= (P -0.2S) Runoff (Q)=| 7.26in | 7.26in |
(P +0.89)




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 5 (SR 33/I-4 Interchange)
POND NAME : 5
Basin 5C
Existing Basin 14-1 to FDOT Pond 14

*I-4 Impervious Roadway Area: 1.58 ac

*SR 33 Impervious Roadway Area: 0.18 ac
*Ramp E Impervious Roadway Area: 1.07 ac
*Pervious Roadway Area: 3.85 ac

Total Roadway Area: 6.68 ac

*Note: Measured in MicroStation.
Total Area: Impervious Area: 2.83 ac

Pervious Area: 3.85 ac
Total Area: 6.68 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 2.83 ac 277.3
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) B 61 3.85ac 234.9
Total:] 6.68 ac 512.2
CN = Total CN*Area / Total Area = 76.7

SWFWMD (Storm Sewer
(25yr/24hr) | (10yr/24hr)

Soil Capacity (S)= 1000 - 10 = Precipitation (P) =] 7.50in | 7.50in |

CN

Runoff:

Runoff (Q) = (P-0.2S) Runoff (Q)=| 4.78in | 4.78in |
(P +0.8S)




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 5 (SR 33/I-4 Interchange)
POND NAME : 5
Basin 5D
Existing Basin 15-1 to FDOT Pond 15

*I-4 Impervious Roadway Area: 3.17 ac

*SR 33 Impervious Roadway Area: 0.18 ac
*Ramp H Impervious Roadway Area: 0.72 ac
*Pervious Roadway Area: 3.58 ac

Total Roadway Area: 7.65 ac

*Note: Measured in MicroStation.
Total Area: Impervious Area: 4.07 ac

Pervious Area: 3.58 ac
Total Area: 7.65 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 4.07 ac 398.9
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) B 61 3.58 ac 218.4
Total:] 7.65 ac 617.2
CN = Total CN*Area / Total Area = 80.7

SWFWMD (Storm Sewer
(25yr/24hr) | (10yr/24hr)

Soil Capacity (S)= 1000 - 10 = Precipitation (P)=[ _7.50in | 7.50in_ |

CN

Runoff:

Runoff (Q)= (P -0.2S) Runoff (Q)=| 5.24in | 5.24in |
(P +0.89)




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 5 (SR 33/I-4 Interchange)
POND NAME : 5
Basin 5E
Existing Basin 16-1 to FDOT Pond 16

*|-4 Impervious Roadway Area: 2.11 ac Note: The total FDOT basin area that drains to
*Pervious Roadway Area:  1.59 ac FDOT Pond 16 is 17.60 acres. Only 3.70 acres is
Total Roadway Area:  3.70 ac evaulated for pre-post comparison since it is the
area that is impacted by the I-4 and SR 33
*Note: Measured in MicroStation. Interchange.
Total Area: Impervious Area: 2.11 ac

Pervious Area: 1.59 ac
Total Area: 3.70 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 2.11ac 206.8
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) B 61 1.59 ac 97.0
Total:] 3.70 ac 303.8

CN = Total CN*Area / Total Area =

SWFWMD (Storm Sewer
(25yr/24hr) | (10yr/24hr)

Soil Capacity (S)= 1000 - 10 = Precipitation (P)=[ _7.50in | 7.50in_|

CN

Runoff:

Runoff (Q)= (P -0.2S) Runoff (Q)=| 5.40in | 5.40in |
(P +0.89)




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 5 (SR 33/I-4 Interchange)
POND NAME : 5

PROPOSED CONDITION
SR 33 Station Limits: From: 440+00 Roadway Length = 2000 ft
To: 460+00 R/W Width = Varies

I-4 Eastbound Reconstruction Roadway Length = 8826 ft
I-4 Westbound Reconstruction Roadway Length = 8543 ft

|1-4 Roadway Area (per direction of travel): I-4 Impervious Roadway Area: 43.86 ac
Description Width Quantity Total Width *SR 33 Impervious Roadway Area:  4.06 ac
Travel Lane 12.0 ft 3 36 ft *SR 33 Impervious Sidewalk/Trail Area:  0.44 ac
*Special Use Lane 12.0 ft 2 24 ft *Ramp E Impervious Roadway Area: 2.94 ac
Inside Paved Shoulder 10.0 ft 1 10 ft *Ramp F Impervious Roadway Area: 2.19 ac
*Traffic Barrier Wall 26.0 ft 1 26 ft *Ramp G Impervious Roadway Area:  2.90 ac
Out. Paved Shoulder 12.0 ft 1 12 ft *Ramp H Impervious Roadway Area: 1.75 ac
Retaining Wall 2.0 1 2 ft *Pervious Roadway Area: 45.25 ac
Total Impervious Width:] 110.0 ft Total Roadway Area: 103.39 ac
*Note: Special Use Lanes and Traffic
Barrier Wall width based on 1998 I-4 *Note: Areas such as turn lanes, intersection layouts, ramps,
PD&E Typical Section. and etc. are measured in microstation.
Pond Area: Pervious Pond Area : 2.21 ac
Water Surface Area: 5.44 ac  Wet Pond
Total Pond Area: 7.65 ac
Total Area: Impervious Area: 58.14 ac

Pervious Area: 45.25 ac
Total Area: 103.39 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 58.14 ac 5697.8
Proposed Roadway Pervious B 61 37.60 ac 2293.6
Proposed Pond Pervious B 61 2.21 ac 134.7
Proposed Ponds (Water Surface) B 100 5.44 ac 544 .1
Total:} 103.39 ac 8670.2

CN = Total CN*Area / Total Area =

SWFWMD (Storm Sewer

Runoff: (25yr/24hr) | (10yr/24hr)

Soil Capacity (S)= 1000 - 10 = Precipitation (P)=[ 7.50in | 7.50in |
CN

Runoff (Q) = (P -0.25) Runoff (Q)=| 5.60in | 5.60in |

(P +0.8S)



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 5 (SR 33/I-4 Interchange)
POND NAME : 5
POND SIZING

Required Treatment Volume (TV)
Selection criteria

Permitting Agency SWFWMD
StormW.Mgmt. Wet Detention
Online/Offline Online
Impaired Water/OFW No
Open/Closed Basin Open

Total Existing DCIA: 11.59 ac.
Proposed DCIA: 58.14 ac
ADCIA = 46.55 ac

Wet Detention | 1.00 in|x ADCIA = 3.88 ac-ft

(Directly Connected Impervious Area)
Treatment V., = Largest of Trt. Vol. =(3.88 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft) SWFWMD :::n:::'
(25yr/24hr) (10yr/24hr)

Que =| 36.42 ac-ft |36.42 ac-ft
Quost =|  48.25 ac-ft | 48.25 ac-ft
AQ=| 11.83 ac-ft |11.83 ac-ft

Attenuation V., = 11.83 ac-ft




Inwood Consulting Engineers Made by: SF DATE: August 2, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 5 (SR 33/I-4 Interchange)
POND NAME : 5

Maintenance Area Width = 20.0 ft @ 1:20 Existing Ground Elevation = 135.00
Pond Tie-In Width = 9.6 ft @ 1:4 *Normal Water Elevation = 132.50
Maximum Storage Depth (SD) = 2.90 ft with 1.0 ft freeboard Lowest EOP Elevation =[ 139.00
Hydraulic Grade Line (HGL) check *Note: NWL 6" below SHW based on soil borings SH-4, SH-5, & AB-4
HGL Slope = 0.050% Use 0.05% for very flat terrain to 0.1% for flat terrain
Distance from Pond to Lowest EOP = 2500 ft
Estimated Energy Losses = 1.25 ft
HGL Clearance = 1.0 ft Use 1.0 foot as a standard HGL clearance (no junction losses)
Maximum Storm Sewer Tailwater EL = 136.75 ft
10’ 20'

Back of Main. Front of Main. Berm

Berm

RIW Line ————»l

1:20

Existing Ground

r 1' Freeboard

Attenuation Vol.
Treatment Vol. v
) SHWT
Pond Section (Wet)

Pond Bottom




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 5 (SR 33/I-4 Interchange)
POND NAME : 5
Pond Stage / Storage Calculations (Combined Ponds 5A, 5B, & 5C)

DIMENSIONS
ELEVATION DESCRIPTION AREA LENGTH WIDTH STORAGE
135.00 Pond R/W 7.65 ac 577.5 ft 577.0 ft
137.40 Back of Main. Berm 7.15 ac 558.3 ft 557.8 ft 29.26 ac-ft
136.90 6.65 ac 538.3 ft 537.8 ft 25.81 ac-ft
136.40 Front of Main. Berm 6.16 ac 518.3 ft 517.8 ft 22.61 ac-ft
135.40 Provided Treat.Vol.+Att.Vol 5.97 ac 510.3 ft 509.8 ft 16.55 ac-ft
135.26 Req'd Treat.Vol+Att. Vol 5.95 ac 509.2 ft 508.7 ft 15.71 ac-ft
135.26 Estimated Storm Sewer TW 5.95 ac 509.2 ft 508.7 ft 15.71 ac-ft
133.21 Top of Treatment Vol. 5.57 ac 492.7 ft 4922 ft 3.88 ac-ft
132.50 Normal Water Level 5.44 ac 487.1 ft 486.6 ft 0.00 ac-ft
126.50 4.42 ac 439.1 ft 438.6 ft
120.50 Pond Bottom 3.51 ac 391.1 ft 390.6 ft
Required Treatment+Attenuation Vol.= 15.71 ac-ft Provided Treatment+Attenuation Vol.= 16.55 ac-ft
Required Treatment+Attenuation Stage= 135.26 ft Provided Treatment+Attenuation Stage= 135.40 ft
Estimated Treat. Vol.+Storm Sewer Att.= 15.71 ac-ft
Estimated Storm Sewer TW EL.= 135.26 ft HGL requirements met

| PROPOSED POND FOOTPRINT AREA WITHIN SR 33 & I-4 INTERCHANGE (Safety Factor of 20%) =  9.18 ac ]

Design Notes: (1) Proposed Pond footprint is the combined pond area within the SR 33/I-4 Interchange between
Ponds 5A, 5B, & 5C.



SR 33 from Old Combee Road to North of Tomkow Road Conceptual Pond Siting Report
Financial Project Number: 430185-1-22-01

Basin 6 and 7

Inwood Consulting Engineers January 2014
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SR 33 from Old Combee Road to North of Tomkow Road Conceptual Pond Siting Report
Financial Project Number: 430185-1-22-01

Basin 6
(Offsite Alternative)

Inwood Consulting Engineers January 2014



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 6A

POND NAME : 6

Station Limits: From: 460+00 Roadway Length = 1110 ft
To: 471+10 R/W Width = Varies

EXISTING CONDITION (BASIN 6A)

Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  0.87 ac
Travel Lane 12.0 ft 2 24 ft *Misc. Impervious Roadway Area:  0.65 ac
Paved Shoulder 5.0 ft 2 10 ft *Pervious Roadway Area: 5.83 ac
Imperv. Median Total Roadway Area:  7.35 ac
Sidewalk or Trail
Curb&Gutter Type F *Note: Measured in MicroStation.
Shidr Gutter
Barrier Wall
Total Impervious Width: 34 ft
Pond Area: Exist. Land = Open Space = 0.89 ac
Total Area: Impervious Area: 1.52 ac

Pervious Area: 6.72 ac
Total Area: 8.24 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads D 98 1.52 ac 149.0
e I I
e oo e oo™ | o | 7w | ome
Total:} 8.24 ac 707.6

CN = Total CN*Area / Total Area =

Denotes Pond Area

Storm
Runoff: (Sz\lsvﬁygm?) Sewer
Y (10yr/24hr)
Soil Capacity (S) = 1000 - 10 = Precipitation (P) =[ 7.50in | 7.50in |
CN
Runoff (Q) = (P -0.25)> Runoff (Q)=| 5.83in | 5.83in |

(P +0.8S)



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 6B

POND NAME : 6

Station Limits: From: 471+10 Roadway Length = 1790 ft
To: 489+00 R/W Width = Varies

EXISTING CONDITION (BASIN 6B)

Roadway Area:

Description Width Quantity Total Width Impervious Roadway Area:  1.40 ac

Travel Lane 12.0 ft 2 24 ft *Misc. Impervious Roadway Area: 1.03 ac
Paved Shoulder 5.0 ft 2 10 ft *Pervious Roadway Area:  6.99 ac
Imperv. Median Total Roadway Area: 9.42 ac
Sidewalk or Trail

Curb&Gutter Type F *Note: Measured in MicroStation.
Shidr Gutter
Barrier Wall
Total Impervious Width: 34 ft

Pond Area: Exist. Land = Open Space = 0.00 ac

Total Area: Impervious Area: 2.43 ac
Pervious Area: 6.99 ac
Total Area: 9.42 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads D 98 2.43 ac 238.1

Open Space (lawns, parks, golf courses, cemeteries, etc.)

Fair condition (grass cover 50% to 75%) D 84 6.99 ac S87.4
Total:] 9.42 ac 825.5
CN = Total CN*Area / Total Area = 87.6
Denotes Pond Area
Swrwmp | Storm
Runoff: (25yr/24hr) Sewer
Y (10yr/24hr)
Soil Capacity (S) = 1000 - 10 = Precipitation (P) =[ 7.50in | 7.50in |
CN
Runoff (Q) = (P -0.25)> Runoff (Q) =| 6.04in | 6.04in |

(P +0.8S)



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 6B
POND NAME : 6
Total Offsite Area: Impervious Area:  0.00 ac
Pervious Area: 1.05 ac
Total Area: 1.05 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads D 98 0.00 ac 0.0
Woods; Good condition (Woods are protected from
grazing and covered with forest litter and brush) D " 1.05ac 80.9
Total:} 1.05ac 80.9
CN = Total CN*Area / Total Area = 77.0
Swrwwmp | Sorm
Runoff: (25yr/24h) Sewer
Y (10yr/24hr)
Soil Capacity (S) = 1000 - 10 = Precipitation (P) =[ 7.50in | 7.50in |
CN
Runoff (Q) =  (P-0.25)> Runoff (Q) =| 4.82in | 4.82in |

(P +0.8S)



Inwood Consulting Engineers
3000 Dovera Drive Suite 200, Oviedo, FL 32765

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

Made by:
Checked by:

SF
REC

DATE: August 1, 2013
Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 6
POND NAME : 6
Station Limits: From: 460+00 Roadway Length = 2900 ft
To: 489+00 R/W Width = Varies
PROPOSED CONDITION
Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  5.69 ac
Travel Lane 12.0 4 48.0 ft | *Additional Impervious Roadway Area:  3.47 ac
Paved Shoulder 9.0 2 18.0 ft *Pervious Roadway Area:  7.61 ac
Imperv. Median Total Roadway Area: 16.77 ac
Ramp
Sidewalk or Trail 5.0 1 5.0 ft *Note: Additional area such as the frontage road to Tomkow
Curb & Gutter 2.25 2 4.5 ft Road, end project transition, turn lanes, intersection layouts,
Shared-Use Path 10.0 1 10.0 ft and etc. are measured in microstation.
Barrier Wall
Total Impervious Width:]  85.5 ft
Pond Area: Pervious Pond Area : 0.53 ac
Water Surface Area: 0.36 ac  Wet Pond
Total Pond Area: 0.89 ac
Total Area: Impervious Area: 9.16 ac
Pervious Area:  8.14 ac
Water Surface Area: 0.36 ac
Total Area: 17.66 ac
Curve Number:
Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads D 98 9.16 ac 897.9
Proposed Roadway Pervious D 80 7.61 ac 608.6
Proposed Pond Pervious D 80 0.53 ac 42.6
Proposed Ponds (Water Surface) D 100 0.36 ac 35.9
Total:}] 17.66 ac 1585.0
CN = Total CN*Area / Total Area = 89.7
SWFwMD | Sorm
Runoff: (25yr/24hr) Sewer
y (10yr/24hr)
Soil Capacity (S) = 1000 - 10 = Precipitation (P) ={ 7.50in | 7.50in |
CN
Runoff Q)=  (P-0.2S) Runoff (Q) =| 6.28in | 6.28in |

(P +0.8S)




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 6
POND NAME : 6
Total Offsite Area: Impervious Area:  0.00 ac
Pervious Area: 1.05 ac
Total Area: 1.05 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads D 98 0.00 ac 0.0
Woods; Good condition (Woods are protected from
grazing and covered with forest litter and brush) D " 1.05ac 80.9
Total:} 1.05ac 80.9
CN = Total CN*Area / Total Area = 77.0
Swrwwmp | Sorm
Runoff: (25yr/24h) Sewer
Y (10yr/24hr)
Soil Capacity (S) = 1000 - 10 = Precipitation (P) =[ 7.50in | 7.50in |
CN
Runoff (Q) =  (P-0.25)> Runoff (Q) =| 4.82in | 4.82in |

(P +0.8S)



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 6
POND NAME : 6

POND SIZING

Required Treatment Volume (TV)
Selection criteria

Permitting Agency SWFWMD

StormW.Mgmt. Wet Detention

Online/Offline Online

Impaired Water/OFW No

Open/Closed Basin Open

[ Wet Detention | 1.00 in|x DCIA = 0.76 ac-ft

(Directly Connected Impervious Area)
Treatment V., = Largest of Trt. Vol. =(0.76 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft) ;‘2;5}’2\%']?) :::n:::'
(10yr/24hr)
Qpre =|  9.17 ac-ft 9.17 ac-ft
Qpost =|  9.66 ac-ft 9.66 ac-ft
AQ=| 0.49 ac-ft | 0.49 ac-ft

Attenuation V,,, = 0.49 ac-ft




Inwood Consulting Engineers
3000 Dovera Drive Suite 200, Oviedo, FL 32765

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

Made by: SF
Checked by: REC

DATE: August 1, 2013
Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road

BASIN NAME : 6
POND NAME : 6

Maintenance Area Width =

20.0 ft

Pond Tie-In Width =

14.0 ft

Maximum Storage Depth (SD) =

3.00 ft

Hydraulic Grade Line (HGL) check

HGL Slope =

0.050%

Distance from Pond to Lowest EOP =

2300 ft

Estimated Energy Losses =

1.15 ft

HGL Clearance =

2.0 ft

Maximum Storm Sewer Tailwater EL =

135.85 ft

R/W Line ——————»l

Existing Ground

Pond Section (Wet)

@ 1:20 *Avg Existing Ground Elevation =[  134.00
@ 14 *Normal Water Elevation = 132.50
with 1.0 ft freeboard Lowest EOP Elevation = 139.00

*Note: NWL 6" below SHW based on NRCS Web Soil Survey

Use 0.05% for very flat terrain to 0.1% for flat terrain

Open drainage (ditch) system.

20'

Back of Main.
Berm

Front of Main. Berm

1:20 r 1' Freeboard

Attenuation Vol.
Treatment Vol.

Pond Bottom

W NWL




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 6
POND NAME : 6
Pond Stage / Storage Calculations

DIMENSIONS
ELEVATION DESCRIPTION AREA LENGTH WIDTH STORAGE
134.00 Pond R/W 1.16 ac 225.0 ft 225.0ft
137.50 Back of Main. Berm 0.89 ac 197.0 ft 197.0 ft 2.56 ac-ft
137.00 0.72 ac 177.0 ft 177.0 ft 2.16 ac-ft
136.50 Front of Main. Berm 0.57 ac 157.0 ft 157.0 ft 1.84 ac-ft
135.50 Provided Treat.Vol.+Att.Vol 0.51 ac 149.0 ft 149.0 ft 1.30 ac-ft
135.40 Req'd Treat.Vol+Att. Vol 0.50 ac 148.2 ft 148.2 ft 1.25 ac-ft
135.40 Estimated Storm Sewer TW 0.50 ac 148.2 ft 148.2 ft 1.25 ac-ft
134.39 Top of Treatment Vol. 0.45 ac 140.1 ft 140.1 ft 0.76 ac-ft
132.50 Normal Water Level 0.36 ac 125.0 ft 125.0 ft 0.00 ac-ft
126.50 0.14 ac 77.0 ft 77.0 ft
120.50 Pond Bottom 0.02 ac 29.0 ft 29.0 ft
Required Treatment+Attenuation Vol.= 1.25 ac-ft Provided Treatment+Attenuation Vol.= 1.30 ac-ft
Required Treatment+Attenuation Stage= 135.40 ft Provided Treatment+Attenuation Stage= 135.50 ft
Estimated Treat. Vol.+Storm Sewer Att.= 1.25 ac-ft
Estimated Storm Sewer TW EL.= 135.40 ft HGL requirements met

PROPOSED POND R/W (Safety Factor of 20%) = 1.39 ac |




SR 33 from Old Combee Road to North of Tomkow Road Conceptual Pond Siting Report
Financial Project Number: 430185-1-22-01

Basin 6
(Dry Linear Retention Alternative)

Inwood Consulting Engineers January 2014



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 6A

POND NAME : 6 - Dry Linear Swale

Station Limits: From: 460+00 Roadway Length = 1110 ft
To: 471+10 R/W Width = Varies

EXISTING CONDITION (BASIN 6A)

Roadway Area:

Description Width Quantity Total Width Impervious Roadway Area:  0.87 ac

Travel Lane 12.0 ft 2 24 ft *Misc. Impervious Roadway Area:  0.65 ac
Paved Shoulder 5.0 ft 2 10 ft *Pervious Roadway Area:  5.83 ac
Imperv. Median Total Roadway Area: 7.35 ac
Sidewalk or Trail

Curb&Gutter Type F *Note: Measured in MicroStation.
Shldr Gutter
Barrier Wall
Total Impervious Width: 34 ft

Total Area: Impervious Area: 1.52 ac
Pervious Area: 5.83 ac
Total Area: 7.35ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads D 98 1.52 ac 149.0
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Fair condition (grass cover 50% to 75%) D 84 583 ac 490.0
Total:] 7.35ac 639.0
CN = Total CN*Area / Total Area = 86.9
Runoff: SWFWMD gé?/\r/g
(25yr/24hr) (10yr/24hr)
Soil Capacity (S) =  1000- 10 = Precipitation (P)=| 7.50in | 7.50in |
CN
Runoff (Q) = (P-0.25) Runoff (Q) =| 5.96in | 5.96in

(P +0.8S)



Inwood Consulting Engineers
3000 Dovera Drive Suite 200, Oviedo, FL 32765

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

Made by:
Checked by:

SF
REC

DATE: August 1, 2013
Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road

BASIN NAME : 6B

POND NAME : 6 - Dry Linear Swale

Station Limits: From: 471+10 Roadway Length = 1790 ft
To: 489+00 R/W Width = Varies
EXISTING CONDITION (BASIN 6B)
Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  1.40 ac
Travel Lane 12.0 ft 2 24 ft *Misc. Impervious Roadway Area: 1.03 ac
Paved Shoulder 5.0 ft 2 10 ft *Pervious Roadway Area:  6.99 ac
Imperv. Median Total Roadway Area:  9.42 ac
Sidewalk or Trail
Curb&Gutter Type F *Note: Measured in MicroStation.
Shldr Gutter
Barrier Wall
Total Impervious Width: 34 ft
Total Area: Impervious Area: 2.43 ac
Pervious Area:  6.99 ac
Total Area: 9.42 ac
Curve Number:
Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads D 98 2.43 ac 238.1
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Fair condition (grass cover 50% to 75%) b 84 6.99 ac 5874
Total:] 9.42 ac 825.5
CN = Total CN*Area / Total Area = 87.6
Swrwwmp | Storm
Runoff: (25yr/24hn) Sewer
Y (10yr/24hr)
Soil Capacity (§) =  1000-10= Precipitation (P)=[ 7.50in | 7.50in |
CN
Runoff (Q) = (P -0.25)? Runoff (Q) =| 6.04in | 6.04in

(P +0.8S)




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 6

POND NAME : 6 - Dry Linear Swale
Station Limits: From: 460+00 Roadway Length = 2900 ft
To: 489+00 R/W Width = Varies

PROPOSED CONDITION

Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  5.69 ac
Travel Lane 12.0 4 48.0 ft *Additional Impervious Roadway Area:  3.47 ac
Paved Shoulder 9.0 2 18.0 ft *Pervious Roadway Area: 7.61 ac
Imperv. Median Total Roadway Area: 16.77 ac
Ramp
Sidewalk or Trail 5.0 1 5.0 ft *Note: Additional area such as the frontage road to Tomkow
Curb & Gutter 2.25 2 4.5 ft Road, end project transition, turn lanes, intersection layouts,
Shared-Use Path 10.0 1 10.0 ft and etc. are measured in microstation.
Barrier Wall
Total Impervious Width:]  85.5 ft
Total Area: Impervious Area: 9.16 ac

Pervious Area: 7.61 ac
Water Surface Area: 0.00 ac
Total Area: 16.77 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads D 98 9.16 ac 897.9
Proposed Roadway Pervious D 80 7.61 ac 608.6
Total:] 16.77 ac 1506.5
CN = Total CN*Area / Total Area = 89.8
swrwmp | Storm
Runoff: (25yr/24hn) Sewer
Y (10yr/24hr)
Soil Capacity (S)= 1000 - 10 = Precipitation (P)=| 7.50in | 7.50in |
CN
Runoff (Q) = (P -0.25)? Runoff (Q) =| 6.29in | 6.29in

(P +0.8S)



Inwood Consulting Engineers
3000 Dovera Drive Suite 200, Oviedo, FL 32765

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

POND SIZING

Made by: SF

Checked by: REC

DATE: August 1, 2013
Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road

BASIN NAME :

6

POND NAME : 6 - Dry Linear Swale

Required Treatment Volume (TV)

Selection criteria

Permitting Agency SWFWMD
StormW.Mgmt. Dry Retention
Online/Offline Online

Impaired Water/OFW No

Open/Closed Basin Open

[ DryRetention | 0.50 in|x DCIA =

Required Attenuation Volume:

Total Runoff (ac-ft)

Qpre =
onst =
AQ=

0.38 ac-ft

(Directly Connected Impervious Area)
Treatment V,., = Largest of Trt. Vol. =|0.38 ac-ft

SWFWMD g:::::
(25yr/24hr) (10yr/24hr)
8.39 ac-ft 8.39 ac-ft
8.79 ac-ft 8.79 ac-ft
0.40 ac-ft 0.40 ac-ft

Attenuation V.., = 0.40 ac-ft




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 6

POND NAME : 6 - Dry Linear Swale
Pond Stage / Storage Calculations

Pond 6 Limits

from Station 461+00 to Station 474+25

Total Proposed Swale Length = 1325.0 ft

Roadway
R/W Lilne L, 5' Sidewalk e 35.0 ft ple Typical -
; f 1
: Top of Bank "
! 0.3' Min Freeboard Top of Bank
0.02
| £ \
_______ - ~ ¥ Attenuation vol. or 1:6
Bxisting Ground Treatment Vol. (whichever '
v IS greater)
1 Minimum Pond Bottom
v v
SHWT
Linear Pond Section (Dry)
DIMENSIONS
ELEVATION DESCRIPTION Z 3
AREA (ft°) LENGTH “WIDTH STORAGE (ft")
139.50 Top of Bank 46375.0 1325.0 ft 35.0 ft 54436.12
139.00 Provided Attenuation Vol. 39630.0 1321.0 ft 30.0 ft 32934.87
138.58 Required Attenuation Vol. 33995.1 1317.6 ft 25.8 ft 17473.60
138.58 Estimated Storm Sewer TW 33995.1 1317.6 ft 25.8 ft 17473.60
138.55 Required Treatment Vol. 33593.7 1317.4 ft 255 ft 16459.77
138.00 Pond Bottom 26260.0 1313.0 ft 20.0 ft 0.00
Required Attenuation Vol. = 0.40 ac-ft Provided Attenuation Vol. = 0.76 ac-ft
Required Attenuation Stage = 138.58 ft Provided Attenuation Stage = 139.00 ft

Storm Sewer Att.= 0.40 ac-ft

Total Treatment 12.0 hrs <72hrs
Volume Recovery
(Dry Retention)
Design Notes: (1) Linear swale top width calculated using 1:6 FS, 1:4 BS, & 20-foot ditch bottom.

(Recovery requirements per SWFWMD BOR Section 5.2)

(2) Proposed linear swale to be located on the left side of the proposed roadway typical section.
Runoff from the right side of the roadway is to be conveyed to the proposed linear swale on the left
side via roadside ditch and pipe. Assume 1-foot sump in order to maintain roadway base clearance.
(3) Pond Bottom 1' above SHWT. SHWT approximately 1 foot below existing ground based on
geotech soil boring SH-7 performed on 11/19/2012. Assume SHWT elevation is 1-foot below existing
ground since majority of soils are the same as the soil boring.

(4) Please refer to the PONDS model data for the Recovery Analysis. Input data for soil recovery
taken from NRCS Web Soil Survey.



PONDS Version 3.3.0233

Retention Pond Recovery - Refined Method

Copyright 2008

Devo Seereeram, Ph.D., P.E.

Project Data

Project Name:

Simulation Description:

Project Number:

Engineer :

Supervising Engineer:

Date:

Aquifer Data

SR 33 from Old Combee Road to North of Tomkow Road

Pond 6 -Dry Linear Retention Alternative

FPID No. 430185-1-22-01
SF

REC

08-01-2013

Base Of Aquifer Elevation, [B] (ft datum):

Water Table Elevation, [WT] (ft datum):

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day):

Fillable Porosity, [n] (%):

Unsaturated Vertical Infiltration Rate, [Iv] (ft/day):

Maximum Area For Unsaturated Infiltration, [Av] (ft?):

Geometry Data

Equivalent Pond Length, [L] (ft): 1317.4

Equivalent Pond Width, [W] (ft): 25.5

Ground water mound is expected to intersect the pond bottom

Stage vs Area Data

Stage
(ft datum)

138.00
139.00
139.50

Discharge Structures

Area
(ft%)
26260.0

39630.0
46375.0

Discharge Structure #1 is inactive

Discharge Structure #2 is inactive

Discharge Structure #3 is inactive

122.00
137.00
6.00
25.00
6.0
26260.0

SR 33 from Old Combee Road to North of Tomkow Road

08-01-2013

15:07:16 Page 1



PONDS Version 3.3.0233
Retention Pond Recovery - Refined Method
Copyright 2008
Devo Seereeram, Ph.D., P.E.

Scenario Input Data

Scenario 1 :: Dry Linear Pond Slug Load

Hydrograph Type: Slug Load
Modflow Routing: Routed with infiltration

Treatment Volume (ft®) 16459.77

Initial ground water level (ft datum) 137.00 (default)

Time After Time After
Storm Event Storm Event
(days) (days)
0.100 2.000
0.250 2.500
0.500 3.000
1.000 3.500
1.500 4.000

SR 33 from Old Combee Road to North of Tomkow Road 08-01-2013 15:07:17 Page 2



PONDS Version 3.3.0233
Retention Pond Recovery - Refined Method

Copyright 2008

Devo Seereeram, Ph.D., P.E.

Detailed Results :: Scenario 1 :: Dry Linear Pond Slug Load
Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow
(hours) (ft3/s) (ft/day) (ft datum) (ft®/s) (ft3/s) Volume (ft®)  Volume (ft®)  Volume (ft?) Type
0.000 2743.2950 0.0000 137.000 0.00000 0.00000 0.0 0.0 0.0 NA
0.002 2743.2950 0.0000 138.550 1.82326 0.00000 16459.8 10.9 0.0 uP
2.400 0.0000 0.0000 138.184 0.88016 0.00000 16459.8 11410.6 0.0 u/s
6.000 0.0000 0.0000 138.082 0.17544 0.00000 16459.8 14254.8 0.0 S
12.000 0.0000 0.0000 137.965 0.06806 0.00000 16459.8 16459.8 0.0 S
24.000 0.0000 0.0000 137.743 0.00000 0.00000 16459.8 16459.8 0.0 S
36.000 0.0000 0.0000 137.621 0.00000 0.00000 16459.8 16459.8 0.0 S
48.000 0.0000 0.0000 137.543 0.00000 0.00000 16459.8 16459.8 0.0 S
60.000 0.0000 0.0000 137.487 0.00000 0.00000 16459.8 16459.8 0.0 S
72.000 0.0000 0.0000 137.445 0.00000 0.00000 16459.8 16459.8 0.0 S
84.000 0.0000 0.0000 137.412 0.00000 0.00000 16459.8 16459.8 0.0 S
96.000 0.0000 0.0000 137.385 - -—-- 16459.8 16459.8 0.0 NA
SR 33 from Old Combee Road to North of Tomkow Road 08-01-2013 15:07:18 Page 3



SR 33 from Old Combee Road to North of Tomkow Road Conceptual Pond Siting Report
Financial Project Number: 430185-1-22-01
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Inwood Consulting Engineers
3000 Dovera Drive Suite 200, Oviedo, FL 32765

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

Made by:
Checked by:

SF
REC

DATE: August 1, 2013
Job Number: DT1-017-01

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 7

POND NAME : 7

Station Limits: From: 489+00 Roadway Length = 517 ft
To: 494+17 R/W Width = 196.7 ft
EXISTING CONDITION
Roadway Area:
Description Width Quantity Total Width Impervious Roadway Area:  0.40 ac
Travel Lane 12.0 ft 2 24 ft *Misc. Impervious Roadway Area: 0.21 ac
Paved Shoulder 5.0 ft 2 10 ft Pervious Roadway Area: 1.72 ac
Imperv. Median Total Roadway Area: 2.33 ac
Sidewalk or Trail
Curb&Gutter Type F *Note: Measured in MicroStation.
Shldr Gutter
Barrier Wall
Total Impervious Width: 34 ft
Total Area: Impervious Area:  0.61 ac
Pervious Area: 1.72 ac
Total Area: 2.33 ac
Curve Number:
Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 0.61 ac 59.8
Open Space (lawns, parks, golf courses, cemeteries, etc.)
Good condition (grass cover > 75%) B 61 L.72ac 1050
Total:}] 2.33 ac 164.8
CN = Total CN*Area / Total Area = 70.7
Runoff: SWFWMD gé?/\r/g
(25yr/24hr) (10yr/24hr)
Soil Capacity (S) =  1000- 10 = Precipitation (P)=| 7.50in | 7.50in |
CN
Runoff (Q) = (P-0.25) Runoff (Q) =| 4.12in | 4.42in

(P +0.8S)




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 7

POND NAME : 7
Station Limits: From: 489+00 Roadway Length = 517 ft
To: 494+17 R/W Width = 196.7 ft

PROPOSED CONDITION

Roadway Area:
Description Width Quantity Total Width *Impervious Roadway Area:  0.90 ac
Travel Lane 12.0 4 48.0 ft *Pervious Roadway Area:  1.43 ac
Paved Shoulder 9.0 2 18.0 ft Total Roadway Area: 2.33 ac
Imperv. Median
Ramp
Sidewalk or Trail >0 L .01 *Note: Areas such as the end project transition, turn lanes,
Curb & Gutter 2.25 2 4.5t intersection layouts, and etc. are measured in microstation
Shared-Use Path 10.0 1 10.0 ft yours. ' '
Barrier Wall
Total Impervious Width:]  85.5 ft
Total Area: Impervious Area:  0.90 ac

Pervious Area: 1.43 ac
Water Surface Area: 0.00 ac
Total Area: 2.33 ac

Curve Number:

Land Use Description Soil Group CN Area CN*Area
Impervious areas; Streets & roads B 98 0.90 ac 88.2
Proposed Roadway Pervious B 61 1.43 ac 87.2
Total:}] 2.33 ac 175.4
CN = Total CN*Area / Total Area = 75.3
Swrwwmp | Storm
Runoff: (25yr/24hn) Sewer
Y (10yr/24hr)
Soil Capacity (S)= 1000 - 10 = Precipitation (P)=| 7.50in | 7.50in |
CN
Runoff (Q) = (P -0.25)? Runoff (Q) =| 4.63in | 4.63in |

(P +0.8S)



Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01

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

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 7
POND NAME : 7
POND SIZING

Required Treatment Volume (TV)
Selection criteria

Permitting Agency SWFWMD

StormW.Mgmt. Dry Retention

Online/Offline Online

Impaired Water/OFW No

Open/Closed Basin Open

[ DryRetention | 0.50 in|x DCIA = 0.04 ac-ft

(Directly Connected Impervious Area)
Treatment V., = Largest of Trt. Vol. =|0.04 ac-ft

Required Attenuation Volume:

Total Runoff (ac-ft) SWFWMD gtt;\ll’::
(25yr/24hr) (10yri24hr)

Qpre =|  0.80 ac-ft 0.80 ac-ft
Qpost =|  0.90 ac-ft 0.90 ac-ft
AQ=[ 0.10ac-ft | 0.10 ac-ft

Attenuation V., = 0.10 ac-ft




Inwood Consulting Engineers Made by: SF DATE: August 1, 2013
3000 Dovera Drive Suite 200, Oviedo, FL 32765 Checked by: REC Job Number: DT1-017-01
(407) 971-8850 (phone)

(407) 971-8955 (fax)

PROJECT : SR 33 PD&E Study - From Old Combee Road to North of Tomkow Road
BASIN NAME : 7

POND NAME : 7
Pond Stage / Storage Calculations

Pond 7 Limits

from Station 490+40 to Station 493+60

Total Proposed Swale Length = 320.0 ft

Roadway
R/W Lilne L, 5' Sidewalk e 30.0 ft ple Typical .
; f 1
: Top of Bank "
! 0.3' Min Freeboard Top of Bank
0.02
| £ \
_______ - ~ ¥ Attenuation vol. or 1:6
Bxisting Ground Treatment Vol. (whichever '
v IS greater)
1 Minimum Pond Bottom
v h 4
SHWT
Linear Pond Section (Dry)
DIMENSIONS
ELEVATION DESCRIPTION Z 3
AREA (ft°) LENGTH “WIDTH STORAGE (ft")
138.50 Top of Bank 9600.0 320.0 ft 30.0 ft 12540.02
138.00 Provided Attenuation Vol. 7900.0 316.0 ft 25.0 ft 8165.02
137.48 Required Attenuation Vol. 6174.4 311.8 ft 19.8 ft 4505.66
137.48 Estimated Storm Sewer TW 6174.4 311.8 ft 19.8 ft 4505.66
137.00 Required Treatment Vol. 4620.0 308.0 ft 15.0 ft 1915.00
136.50 Pond Bottom 3040.0 304.0 ft 10.0 ft 0.00
Required Attenuation Vol. = 0.10 ac-ft Provided Attenuation Vol. = 0.19 ac-ft
Required Attenuation Stage = 137.48 ft Provided Attenuation Stage = 138.00 ft

Storm Sewer Att.= 0.10 ac-ft

Total Treatment 6.0 hrs <72hrs
Volume Recovery
(Dry Retention)
Design Notes: (1) Linear swale top width calculated using 1:6 FS, 1:4 BS, & 10-foot ditch bottom.

(Recovery requirements per SWFWMD BOR Section 5.2)

(2) Proposed linear swale to be located on the left side of the proposed roadway typical section.
Runoff from the right side of the roadway is to be conveyed to the proposed linear swale on the left
side via roadside ditch and pipe. Assume 1-foot sump in order to maintain roadway base clearance.
(3) Pond Bottom 1' above SHWT. SHWT approximately 0.5 foot below existing ground based on
NRCS Web Soil Survey. Assume SHWT elevation is 0.5-foot below existing ground since majority of
soils are the same as the web soil survey.

(4) Please refer to the PONDS model data for the Recovery Analysis. Input data for soil recovery
taken from NRCS Web Soil Survey.



PONDS Version 3.3.0233

Retention Pond Recovery - Refined Method

Copyright 2008

Devo Seereeram, Ph.D., P.E.

Project Data

Project Name: SR 33 from Old Combee Road to North of Tomkow Road

Simulation Description: Pond 7 -Dry Linear Retention Alternative
Project Number: FPID No. 430185-1-22-01

Engineer : SF

Supervising Engineer: REC

Date: 08-01-2013

Aquifer Data

Base Of Aquifer Elevation, [B] (ft datum):

Water Table Elevation, [WT] (ft datum):

Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day):
Fillable Porosity, [n] (%):

Unsaturated Vertical Infiltration Rate, [Iv] (ft/day):

Maximum Area For Unsaturated Infiltration, [Av] (ft?):

Geometry Data

Equivalent Pond Length, [L] (ft): 308.0
Equivalent Pond Width, [W] (ft): 15.0

Ground water mound is expected to intersect the pond bottom

Stage vs Area Data

Stage Area

(ft datum) (ft?)
136.50 3040.0
137.00 4620.0
138.00 7900.0
138.50 9600.0

Discharge Structures

Discharge Structure #1 is inactive
Discharge Structure #2 is inactive

Discharge Structure #3 is inactive

122.00
135.50
6.00
25.00
6.0
3040.0

SR 33 from Old Combee Road to North of Tomkow Road

08-01-2013

15:09:02 Page 1



PONDS Version 3.3.0233
Retention Pond Recovery - Refined Method
Copyright 2008
Devo Seereeram, Ph.D., P.E.

Scenario Input Data

Scenario 1 :: Dry Linear Pond Slug Load

Hydrograph Type: Slug Load
Modflow Routing: Routed with infiltration

Treatment Volume (ft®) 1915

Initial ground water level (ft datum) 135.50 (default)

Time After Time After
Storm Event Storm Event
(days) (days)
0.100 2.000
0.250 2.500
0.500 3.000
1.000 3.500
1.500 4.000

SR 33 from Old Combee Road to North of Tomkow Road 08-01-2013 15:09:04 Page 2



PONDS Version 3.3.0233
Retention Pond Recovery - Refined Method

Copyright 2008

Devo Seereeram, Ph.D., P.E.

Detailed Results :: Scenario 1 :: Dry Linear Pond Slug Load
Elapsed Inflow Outside Stage Infiltration Overflow Cumulative Cumulative Cumulative
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow
(hours) (ft3/s) (ft/day) (ft datum) (ft®/s) (ft3/s) Volume (ft®)  Volume (ft®)  Volume (ft?) Type
0.000 319.1667 0.0000 135.500 0.00000 0.00000 0.0 0.0 0.0 NA
0.002 319.1667 0.0000 137.000 0.21111 0.00000 1915.0 1.3 0.0 uP
2.400 0.0000 0.0000 136.552 0.12680 0.00000 1915.0 1753.9 0.0 u/s
6.000 0.0000 0.0000 136.294 0.00777 0.00000 1915.0 1915.0 0.0 S
12.000 0.0000 0.0000 136.091 0.00000 0.00000 1915.0 1915.0 0.0 S
24.000 0.0000 0.0000 135.931 0.00000 0.00000 1915.0 1915.0 0.0 S
36.000 0.0000 0.0000 135.846 0.00000 0.00000 1915.0 1915.0 0.0 S
48.000 0.0000 0.0000 135.794 0.00000 0.00000 1915.0 1915.0 0.0 S
60.000 0.0000 0.0000 135.758 0.00000 0.00000 1915.0 1915.0 0.0 S
72.000 0.0000 0.0000 135.731 0.00000 0.00000 1915.0 1915.0 0.0 S
84.000 0.0000 0.0000 135.710 0.00000 0.00000 1915.0 1915.0 0.0 S
96.000 0.0000 0.0000 135.694 - -—-- 1915.0 1915.0 0.0 NA
SR 33 from Old Combee Road to North of Tomkow Road 08-01-2013 15:09:04 Page 3
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Inwood Consulting Engineers, Inc.
3000 Dovera Drive, Suite 200, Oviedo Fl 32765

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

SR 33 PD&E Study - from Old Combee Road to North of Tomkow Road

POND SITES EVALUATION

IMPACT ANALYSIS
**E Linear Swale 0.00 0.00 0.00 None None None Low No Roads and Highways N/A
Offsite Pond 1 0.00 0.00 0.00 None None None Medium No Upland Scrub, Pine 1.89
and Hardwoods
1
Linear Swale 0.00 0.00 0.00 None None None Low No Roads and Highways N/A
Offsite Pond 2 0.00 0.00 0.00 None None None Low Medium Improved Pastures 3.02
2 Joint Use 0.00 0.00 0.00 None None None Low No Treatment Pond N/A
Linear Swale 0.00 0.00 0.00 None None None Low No Roads and Highways N/A
Offsite Pond 3 0.00 0.00 0.00 None None None Low Medium Improved Pastures 2.10
3
Linear Swale 0.00 0.00 0.00 None None None Low No Roads and Highways N/A
Rural Lands in Transition
Offsite Pond 4 0.00 0.00 0.00 None None None Low Medium without Positive Indicators 1.06
of Intended Activity
4
Linear Swale 0.00 0.00 0.00 None None None Low No Roads and Highways N/A
Roads and Highways,
Ponds 5A, 5B, 5C . . Shrub and Brushland, .
5 within 1/C 5.67 0.00 5.67 None Minor Minor Low Low Wetland Hardwood 9.18
Forests

*Note: Pond Area consists of combined infield pond areas within the proposed I-4/SR 33 Interchange.
**Note: There are no proposed offsite ponds for these basins. It is proposed to use only dry linear treatment.




SR 33 PD&E Study - from Old Combee Road to North of Tomkow Road

. . e e \
Inwood Consulting Engineers, Inc. EiIOT
3000 Dovera Drive, Suite 200, Oviedo Fl 32765 = S N B

(407)971-8850 - (407) 971-8955 (fax) —— - LY

POND SITES EVALUATION

IMPACT ANALYSIS

Wetland Forested Mix,
Offsite Pond 6 1.31 0.17 1.48 None None None Low No N Freshwater Marsh, Other 1.39
Shrubs and Brush

Linear Swale 0.00 0.00 0.00 None None None Low No N Roads and Highways N/A

7 Linear Swale 0.00 0.00 0.00 None None None Low No N Roads and Highways N/A

*Note: Pond Area consists of combined infield pond areas within the proposed I-4/SR 33 Interchange.
**Note: There are no proposed offsite ponds for these basins. It is proposed to use only dry linear treatment.
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Culvert Design Handbook

January 2004
Review Checklist
Date: 1-16-2013
Location: ~ 283+00 (CD-1) Size / Type 30" RCF
Road surface / Leaking joints? NONI
Recent development in basin? NONI
Overtopping? Roadway Basin Divide In roadway ditch
NONI
Concerns with culvert extension? NO Limited R/W Wetlands

Normal high water marks; _Pipe Is dry.  NHWapproximately 0.25' above
downstream FL of pipe.

Tailwate Piped outfall Overland flow Swamp

No apparent outfall for pipe.

Erosion / Sedimentation: Minor sedimentation both upstream and downstream.

Misc. Comments: Based on field Investigation, Basin 1 is a closed

basin. Runoff for Basin 1 flows to CD-1 and would

need to stage up to R/W and then would outfall to

Lake Deason.
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Culvert Design Handbook
January 2004

Review Checklist

Date: 1-16-2013

Location; _ 303+45 (CD-2) Size / Type 30" RCF

Road surface / Leaking joints? NONI

Recent development in basin? Yes. Landings at Long Lake development
southeast  of CD-2.

Overtopping? Roadway Basin Divide In roadway ditch

NONI

Concerns with culvert extension? NO [ imited R/W Wetlands

Normal hlgh Water marks Plpe IS dry No apparent stain line marks.

Tailwate Piped outfall Overland flow Swamp

CD outfalls northeast via ditch  to existing wetland  north  of SR 33.

Erosion / Sedimentation: Minor sedimentation and debri.

Misc. Comments: None.
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Culvert Design Handbook

January 2004
Review Checklist
Date: 1-16-2013
Location:  356+00 (CD-3) Size / Type (2) 10X3'  Bridge Culvert
Road surface / Leaking joints? NONI
Recent development in basin?_Yes. Bridgwater Development North and
South of CD.
Overtopping? Roadway Basin Divide In roadway ditch

NONI

Concerns with culvert extension? Y€S [Limited R/W

Normal hlgh Water marks Stain line IS 15" above upStI‘eam FL.

Tailwate Piped outfall Overland flow Swamp

CD outfalls south via ditch  to existing Pond south of SR 33.

Erosion / Sedimentation: Sedimentation and vegetation exists at DS end.

Misc. Comments: Bridge number for Culvert is 160142. Bridge Culvert

is in good condition. Field investigation confirms

that SR 33 runoff is conveyed to CD-3 and outfalls

to pond.
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Culvert Design Handbook
January 2004

Review Checklist

Date: 1-16-2013

Location; _ 372+00 (CD-4) Size / Type 36" RCP

Road surface / Leaking joints? NONI

Recent development in basin?_Yes. Bridgwater Development North of CD.

Overtopping? Roadway Basin Divide In roadway ditch

NONI

Concerns with culvert extension? Y€S [Limited R/W

Normal high water marks:_N/A

Tailwate Piped outfall Overland flow Swamp

Pipe outfalls southeast via ditch to existing canal southeast of

SR 33.
Erosion / Sedimentation: Sedimentation and vegetation exists at DS end.

Misc. Comments: Pipe underneath SR 33 is not a CD. It Is an outfall

pipe connection  from a control structure northwest

of SR 33. Pipe will need to be extended for proposed

roadway widening. Also, SLD diagram indicates a 24"

RCP whereas field measurements show 36" RCP.
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Culvert Design Handbook

January 2004
Review Checklist
Date: 1-16-2013
Location: __ 394+50 (CD-5) Size / Type 6x2°  CBC
Road surface / Leaking joints? NONI
Recent development in basin? NONI
Overtopping? Roadway Basin Divide In roadway ditch
NONI
Concerns with culvert extension? Yes  Limited RIW
Normal hlgh Water marks No apparent stain line marks.
Tailwate Piped outfall Overland flow Swamp
Pipe outfalls southeast via ditch to existing  canal southeast of

SR 33.
Erosion / Sedimentation: Sedimentation and vegetation exists at DS end.

Misc. Comments: None
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Culvert Design Handbook

January 2004
Review Checklist
Date: 1-16-2013
Project: SR 33 PD&E STUD®
Location: 432+00 (CD-6) Size / Type (2)10'x3’ Bridge Culvert

Road surface / Leaking joints? NONI

was recently constructed.

Overtopping? Roadway Basin Divide In roadway ditch

NONI

Concerns with culvert extension? Y€S [Limited R/W

Normal hlgh Water marks No apparent stain line marks.

Tailwate Piped outfall Overland flow Swamp

Pipe outfalls southeast via ditch to existing canal southeast of

SR 33.
Erosion / Sedimentation: Sedimentation and vegetation exists at DS end.

Misc. Comments: Bridge Culvert bridge number was documented In the

field to be 160143. Although survey FL elevations

indicate flow to the north, field observation shows

the runoff flowing  south.
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Culvert Design Handbook
January 2004

Review Checklist

Date: 1-16-2013

Location; __ 440+00 (CD-7) Size / Type_(2)48" RCP

Road surface / Leaking joints? NONI

was recently constructed.

Overtopping? Roadway Basin Divide In roadway ditch

NONI

Concerns with culvert extension? Y€S [Limited R/W

Normal high water marks: _Crown of pipe.

Tailwate Piped outfall Overland flow Swamp

Pipe outfalls north via ditch to towards 1-4 & SR 33 interchange.

Erosion / Sedimentation: Major Sedimentation and vegetation exists at

both ends of the CD.
Misc. Comments: The upstream end of the culvert was not accessible

due to major vegetation buildup  near the culvert.

37


sfigueroa
Typewritten Text
1-16-2013

sfigueroa
Typewritten Text
SR 33 PD&E STUDY

sfigueroa
Typewritten Text
440+00 (CD-7)

sfigueroa
Typewritten Text
(2)48" RCP

sfigueroa
Typewritten Text
NONE

sfigueroa
Typewritten Text

sfigueroa
Typewritten Text
Crown of pipe.

sfigueroa
Typewritten Text
Pipe outfalls north via ditch to towards I-4 & SR 33 interchange.

sfigueroa
Oval

sfigueroa
Typewritten Text
Major Sedimentation and vegetation exists at both ends of the CD.


sfigueroa
Typewritten Text
The upstream end of the culvert was not accessible due to major vegetation buildup near the culvert.


sfigueroa
Oval

sfigueroa
Typewritten Text
NONE

sfigueroa
Typewritten Text
Yes

sfigueroa
Oval

sfigueroa
Typewritten Text
Yes. East West road southeast of SR 33 was recently constructed.


Downstream Ditch Looking North



Culvert Design Handbook
January 2004

Review Checklist

Date: 1-16-2013

Location;:  441+00 (CD-8) Size / Type 15" RCP

Road surface / Leaking joints? NONI

was recently constructed.

Overtopping? Roadway Basin Divide In roadway ditch

NONI

Concerns with culvert extension? NO [ imited R/W Wetlands

Normal high water marks: _Crown of pipe.

Tailwater: Ditch Piped outfall Overland flow Swamp

Pipe outfalls north and sheet flows towards CD-7.

Erosion / Sedimentation:  NONI

Misc. Comments: Only minor amount of SR 33 roadway runoft is

conveyed to this cross drain based on field

observation.
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Culvert Design Handbook

January 2004
Review Checklist
Date: 1-16-2013
Location:  460+00 (CD-9) Size / Type 2'x4  CBC
Road surface / Leaking joints? NONI
Recent development in basin? NONI
Overtopping? Roadway Basin Divide In roadway ditch
NONI

Concerns with culvert extension? YES Limited R/'W

Normal high water marks: _Crown of pipe.

Tailwater: Ditch Piped outfall Overland flow

Pipe outfalls north and sheet flows towards wetlands.

Erosion / Sedimentation:  NONI

Misc. Comments: NONI

37


sfigueroa
Typewritten Text
1-16-2013

sfigueroa
Typewritten Text
SR 33 PD&E STUDY

sfigueroa
Typewritten Text
460+00 (CD-9)

sfigueroa
Typewritten Text
2'x4' CBC

sfigueroa
Typewritten Text
NONE

sfigueroa
Typewritten Text

sfigueroa
Typewritten Text
Crown of pipe.

sfigueroa
Typewritten Text
Pipe outfalls north and sheet flows towards wetlands.

sfigueroa
Oval

sfigueroa
Typewritten Text
NONE

sfigueroa
Typewritten Text
YES

sfigueroa
Oval

sfigueroa
Typewritten Text
NONE

sfigueroa
Typewritten Text
NONE

sfigueroa
Oval

sfigueroa
Typewritten Text
NONE


Downstream



Downstream Overland Area Looking North



Culvert Design Handbook

January 2004
Review Checklist
Date: 7-23-2013
Location: _ 480+00 (CD-10) Size / Type 2'x4 CBC
Road surface / Leaking joints? NONI
Recent development in basin? NONI
Overtopping? Roadway Basin Divide In roadway ditch
NONI

Concerns with culvert extension? YES Limited R/'W

Normal high water marks: _Crown of pipe.

Tailwater: Ditch Piped outfall Overland flow

Pipe outfalls north and sheet flows towards wetlands.

Erosion / Sedimentation:  NONI

Misc. Comments: NONI
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July 30, 2013

David S. Dangel, PE

Associate Principal

Director of PD&E and Environmental Services
Inwood Consulting Engineers

3000 Dovera Drive, Suite 200

Oviedo, FL 32765

Re: End of Fieldwork Memo: Cultural Resources Assessment Survey of State Road 33 from
Old Combee Road to North of Tomkow Road, Polk County, Florida
Financial Management # 430185-1-22-01

Dear Mr. Dangel,

The following represents an End of Fieldwork Memo relative to the completion of the Cultural
Resources Assessment Survey (CRAS) of State Road 33 from Old Combee Road to North of
Tomkow Road, Polk County, Florida (Financial Management # 430185-1-22-01). In June 2013
Southeastern Archaeological Research, Inc. (SEARCH) conducted a CRAS of the State Road 33
Project PD&E study corridor (Figure 1). The CRAS included archaeological survey and
architectural history survey along the project corridor and in and around six proposed pond
locations.

The purpose of the survey was to locate, identify, and bound any archaeological resources,
historic structures, and potential historic districts within the project area and to assess their
potential for listing in the National Register of Historic Places (NRHP). This study complied with
Chapter 267 of the Florida Statutes and Rule Chapter 1A-46, Florida Administrative Code. All
work was performed in accordance with Part 2, Chapter 12, of the Florida Department of
Transportation (FDOT) PD&E Manual (revised January 1999) and the Cultural Resource
Management Handbook (revised November 2004), as well as the Florida Division of Historical
Resources (FDHR) recommendations for such projects as stipulated in the FDHR’s Cultural
Resource Management Standards & Operations Manual, Module Three: Guidelines for Use by
Historic Preservation Professionals. The Principal Investigator for this project meets the
Secretary of the Interior’s Standards and Guidelines for Archaeology and Historic Preservation
(48 FR 44716-42). This study also complies with Section 106 of the National Historic
Preservation Act (as amended) and its implementing regulation, 36 CFR Part 800 (Protection of
Historic Properties).
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Figure 1. Project Location Map and Area of Potential Effect.



The Area of Potential Effect (APE) was developed to consider any visual, audible, and
atmospheric effects that the project may have on historic properties. The APE defined for this
project includes the six proposed pond footprints and a 100-meter buffer extending from the
outer edges of the current Right-of-Way or the back or side property lines of adjacent parcels
(see Figure 1).

A total of 82 shovel tests were excavated within the project APE, including 12 within the
proposed pond areas (Figure 2). Three of the proposed ponds in the vicinity of the 1-4/SR 33
interchange were not subjected to archaeological survey due to their very low archaeological
potential (e.g., existing pavement, subsurface disturbance, standing water). None of the shovel
tests within the project APE yielded cultural material. Additionally, SEARCH architectural
historians documented 50 resources within the APE (Figure 3). These included 32 previously
recorded above-ground resources, sixteen newly recorded above-ground resources, one
previously recorded resource group, and one newly recorded resource group; none will be
recommended eligible for National Register inclusion in the forthcoming technical report.

No NRHP-eligible or listed resources were identified within the SR 33 project APE, and no
further work is recommended.

Please feel free to contact me directly if there are any questions regarding our preliminary

findings.

Sincerely,

Michael A. Arbuthnot, M.S., RPA
Principal Investigator
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3000 Dovera Drive, Suite 200, Oviedo, FL 32765 | P:407-971-8850 | F:407-971-8955 | www.inwoodinc.com

DATE: 7/25/2013
TO: David Dangel, P.E.
FROM:  Nathan E. Chambers

RE:  Pond Siting Report
Wetland Assessment
SR 33 Project Development & Environment (PD&E) Study
From Old Combee Road to Tomkow Road
Polk County, Florida
Financial Project ID: 430185-1-22-01

CC: Renato Chuw, P.E.

INTRODUCTION

Inwood Consulting Engineers, Inc. staff completed a preliminary review of the wetlands within and abutting the
project ROW including the six (6) stormwater management facility (SMF) alternatives included in the Pond Siting
Report. The project is located in Sections 10, 15, 21, 22, 28 and 29; Township 27 South; Range 24 East in Polk
County, Florida. The project limits are located from Old Combee Road to north of Tomkow Road; a distance of
approximately 4.33 miles. This memorandum includes the methods and results of data acquisition and field
reviews used to document the jurisdictional limits of wetlands within and adjacent to the proposed SMFs. It
should be noted that the jurisdictional limits of wetland identified in this memorandum are based solely on the
opinion of Inwood Staff, utilizing the criteria established in the US Army Corps of Engineers Wetland Delineation
Manual (1987) accompanied by the Interim Regional Supplement to the Corps of Engineers Wetland Delineation
Manual: Atlantic and Gulf Coastal Plain Region (2008), and in accordance with Chapter 62-340.300 of the Florida
Administrative Code. To-date, none of the wetlands within the project corridor have been reviewed by state or
federal regulatory agencies.

DATA ACQUISITION

Prior to conducting field reconnaissance, several site-specific mapping resources were reviewed. Data obtained for
review included aerial photography of the project corridor (2011). USDA NRCS SCS Soil Survey of Polk County,
Florida (1986), Southwest Florida Water Management District Land Use/Land Cover Layers (2010), and the US Fish
and Wildlife Service National Wetlands Inventory maps.

FIELD REVIEW

Subsequent to the desktop review, field reviews were conducted on January 23 and 31, 2013 in order to identify
the presence of wetland vegetation, evidence of wetland hydrology, and hydric soil indicators within the project
ROW and SMF alternatives. Each SMF alternative was evaluated using pedestrian transects to determine the
location and extent of wetlands within the SMF limits. The following is a description of the conditions encountered
within each SMF alternative. The SMF alternatives reviewed, and extent of land cover using the FDOT Florida Land
Use, Cover and Forms Classification System (FLUCFCS) are included in the attached Figures 1-1 through 1-4.



Pond 1

Pond 1 is located within an area that was classified as xeric oak (FLUCFCS #421). This pond site occurs entirely
within uplands, and no wetland impacts are anticipated as a result of construction.

Pond 2

Pond 2 occurs within uplands classified as cropland and pastureland (FLUCFCS #210). No wetlands were identified
within the SMF boundaries. A manmade surface water (FLUCFCS #530) is located offsite, to the west and south of
the proposed SMF. No impacts to this surface water are anticipated as a result of construction.

Pond 3

This SMF alternative is located within two upland FLUCFCS categories, identified as extractive (FLUCFCS #160) and
transportation (FLUCFCS #810). No wetlands were identified within these developed/disturbed areas. A wetland
area identified as stream and lake swamps (bottomland) is located to the west of Pond 3, however no wetland
impacts are anticipated to result from the construction of this SMF alternative.

Pond 4

Pond 4 occurs within an area defined as open land (FLUCFCS #190). This area has been cleared and graded in
association with the adjacent industrial park. A manmade drainage ditch is located along the western boundary of
the SMF alternative, however no wetlands or surface waters were identified within the SMF boundaries, and no
wetland impacts will result from the construction of Pond 4.

Pond 5

Pond 5 includes three separate, connected SMFs identified as Ponds 5A, 5B, and 5C. These three sites are located
within the infield areas of the proposed SR 33/Interstate 4 interchange improvements. Land uses within these
SMF sites include open land, reservoirs, utilities, transportation, pine flatwoods, and cypress. The proposed
interchange improvements include on and off-ramp configurations that will expand the infield areas. The wetland
habitats that will be impacted by the construction of Ponds 5A, 5B, and 5C include the outer fringe of three
separate cypress systems that will be fragmented by the proposed interchange ramps. All three SMFs will involve
minor impacts to these forested wetlands, and construction of Pond 5A will result in minor impacts to other
surface waters.

Pond 6

This SMF alternative is located within an upland area that was classified as shrub and brushland (FLUCFCS #320).
No wetlands were identified within or immediately adjacent to Pond 6, and no wetland impacts are anticipated to
result from its construction.

CONCLUSIONS AND RECOMMENDATIONS

Based on the results of preliminary data collection and field reconnaissance, it has been determined that one of
the SMF alternatives has the potential to result in adverse impacts to wetlands and other surface waters. These
impacts will occur to the outer fringe of existing, roadside forested wetlands and other surface waters. A
qualitative assessment of wetland/surface water impacts utilizing the Uniform Mitigation Assessment
Methodology (UMAM) will be conducted as part of the ongoing PD&E Study. The UMAM analysis will provide
estimates of the amount of mitigation that will be required to offset adverse impacts to wetlands and other
surface waters resulting from the project.

F:\Projects\DT1-017-01\admin\Environmental\PSR\PSR Wetlands Memo.doc

Page 2
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MEMORANDUM

TO: David Dangel, P.E., Inwood Consulting Engineers, Inc.
CC: Renato Chuw, P.E., Inwood Consulting Engineers, Inc.
FROM: Christine Sciarrino, Scheda Ecological Associates, Inc.
RE: POND SITING REPORT FOR POND ALTERNATIVES

PROTECTED SPECIES ASSESSMENT

SR 33 PD&E Study from Old Combee Road to North of Tomkow Road
Polk County, Florida

Financial Project ID No. 430185-1-22-01

Scheda Project No. 002323.10.C

DATE: July 29, 2013

INTRODUCTION

Scheda Ecological Associates, Inc. (Scheda) has completed a review of the eight
stormwater management facilities (SMFs) developed by Inwood Consulting Engineers
for the SR 33 PD&E Study. The approximate 3.8 mile project extends from Old Combee
Road to north of Tomkow Road in Polk County, Florida (Figure 1). The project is located
within the following sections: Sections 10, 15, 21, 22, 28, 29, and 30, Township 27
South, Range 24 East. This memorandum presents the methods and results of data
collection and field investigation for potential impacts to threatened and endangered
species associated with developing the proposed SMFs.

DATA COLLECTION

Readily available data sources were initially reviewed to determine if protected species
or their habitats occur within or adjacent to the proposed SMF locations. The primary
sources utilized included:

e 2011 Florida Department of Revenue (FDOR) Digital Orthographic imagery;
e National Resource Conservation Service (NRCS) soil survey for Polk County;
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e 2009 Southwest Florida Water Management District (SWFWMD) Florida Land
Use, Cover and Forms Classification System (FLUCFCS) data, field-verified by
Scheda;

e Florida Natural Areas Inventory (FNAI) element occurrence records and
protected resources data;

e United States Fish and Wildlife Service (USFWS) National Wetland Inventory
(NWI) data, listed species Consultation Areas (CA), protected species
occurrence records, breeding atlas of herons and their allies; and

e Florida Fish and Wildlife Conservation Commission (FWC) bald eagle nest sites,
wading bird rookeries, wildlife observation database, protected species
occurrence records, managed areas, and wildlife management areas.

METHODOLOGY

Following the in-house data collection effort, Scheda scientists conducted field surveys
of the eight SMF sites on May 9 and July 12, 2013 to verify the preliminary data
previously obtained and to assess existing ecological conditions present at each site.
Observations were recorded to characterize vegetative communities present and
evaluate the potential of the sites to support protected wildlife species. The existing land
use / land cover was initially classified in accordance with 2009 SWFWMD FLUCFCS
data. During the field review the FLUCFCS data within each SMF was field verified.

For comparison purposes, a rating scale was used for each SMF reviewed. A rating of
None, Low, Medium, or High is provided to identify the potential for protected species
involvement. Scoring for potential impacts to protected species was based on the type
of habitat and its relative condition for supporting wildlife, if the proposed pond site is
located within a USFWS listed species CA, if habitat for those protected species is
present within the pond site, if particular species were observed in the area, and the
ease and cost of protected species mitigation. A rating of “None” means no protected
species anticipated; a “Low” rating is for potential but unlikely presence of protected
species; a rating of “Medium” is for indication of protected species presence where
mitigation is reasonable and possible; and a “High” rating is for indication of protected
species presence where mitigation is difficult, costly, or not possible.
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RESULTS

Existing land use / land cover within each SMF alternative is depicted in Figure 2. The
locations of protected species observations during field surveys and previously
documented species occurrences within approximately 1,500 feet of the project corridor
are shown in Figure 3. Protected species capable of utilizing habitat within each SMF
and the rating for each SMF is shown in Table 1.

Based on the literature and database review, potential federally listed or federally
protected faunal species within the project area include: crested caracara (Caracara
cheriway), snail kite (Rostrhamus sociabilis), Florida grasshopper sparrow
(Ammodramus savannarum floridanus), Florida scrub-jay (Aphelocoma coerulescens),
wood stork (Mycteria americana), American alligator (Alligator mississippiensis), bluetail
mole skink (Eumeces egregious lividus), eastern indigo snake (Drymarchon corais
couperi), sand skink (Neoseps reynoldsi), Florida bonneted bat (Eumops floridanus).

Although no longer listed by the USFWS or FWC, the bald eagle (Haliaeetus
leucocephalus) remains protected under the Bald and Golden Eagle Protection Act
(BGEPA) (16 U.S.C. 668-668d), as amended, the Migratory Bird Treaty Act (MBTA) (16
U.S.C. 703-712), and Chapter 68A-16.002, F.S. The bald eagle has the potential to
occur within the project area.

Potential state listed faunal species in the project area include Florida pine snake
(Pituophis melanoleucus mugitus), Sherman’s fox squirrel (Sciurus niger shermani),
gopher tortoise (Gopherus polyphemus) and its associated commensal species the
gopher frog (Rana capito), and the Florida mouse (Podomys floridanus), Florida
burrowing owl (Athene cunicularia floridana), southeastern American kestrel (Falco
sparverius paulus), Florida sandhill crane (Grus canadensis pratensis), limpkin (Aramus
guarauna), little blue heron (Egretta aerulea), roseate spoonbill (Platalea ajaja), snowy
egret (Egretta thula), tricolored heron (Egretta tricolor), and white ibis (Eudocimus
albus).

Potential state listed floral species in the project area include: Ashe’s savory
(Calamintha ashei), Avon Park harebells (Crotalaria avonensis), Britton’s beargrass
(Nolina brittoniana), Carter’'s mustard (Warea carteri), Catesby’s lily (Lilium catesbaei),
Curtiss’” milkweed (Asclepias curtissii), cutthroat grass (Panicum abscissium), Florida



July 29, 2013
Page 4 of 11

bonamia (Bonamia floridana), Florida milkvine (Matelea floridana), Florida zizphus
(Ziziphus celata), giant coco (Pteroglossaspis ecristata), Highlands scrub hypericum
(Hypericum cumulicola), Lewton’s polygala (Polygala lewtonii), nodding pinweed
(Lechea cernua), papery whitlow-wort (Paronychia chartacea), pigeon wings (Clitoria
fragrans), pinescrub bluestem (Schizachyrium niveum), pygmy fringe-tree (Chionanthus
pygmaeus), sand butterfly pea (Centrosema arenicola), sandlace (Polygonella
myriophylla), scrub blazing star (Liatris ohlingerae), scrub buckwheat (Erigonum
longifolium var. gnaphalifolium), scrub lupine (Lupinus aridorum), scrub mint
(Dicerandra frutescens), scrub plum (Prunus geniculata), short-leaved rosemary
(Conradina brevifolia), showy dawnflower (Stylisma abdita), Simpson’s zephyr lily
(Zephyranthes simpsonii), wedge-leaved button snakeroot (Eryngium cunefolium), wide-
leaf warea (Warea amplexifolia), wireweed (Polygonella basiramia), yellow fringeless
orchis (Platanthera integra), and Florida perforate cladonia (Cladonia perforata).

All eight alternative pond sites are located within the USFWS CA for the following
federally listed species: Florida scrub-jay, Florida grasshopper sparrow, crested
caracara, snail kite, bluetail mole skink, and sand skink. However, there is no
appropriate habitat for the Florida grasshopper sparrow or snail kite within the project
limits, and only very limited habitat for the Florida scrub-jay and the crested caracara.
None of these federally listed species have been previously documented within the
pond sites and none were observed during field surveys.

No wood storks were observed in the project area. However, six SMF sites (Ponds 1, 2,
3, 4, 5B, and 5C) are located within the Core Foraging Area (CFA) of five wood stork
colonies: Lone Palm, #612316 Lake John, #616117, #616114, and NE Mulberry. Two
SMF sites (Ponds 5A and 6) are located within the CFA of six wood stork colonies: Lone
Palm, #612316 Lake John, #616117, #616114, NE Mulberry, and #611024 Little Gator
Creek.

No bald eagle nests were previously documented within 660 feet of the SMFs. One bald
eagle was observed flying over the project area during field surveys (Figure 3). The
closest, active bald eagle nest (PO050) is located 0.3 miles to the north of the project.
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Following USFWS survey guidelines, potential Florida scrub-jay habitat was identified
within the project area. Field surveys were conducted on October 9" and 15™, 2012,
March 7™, 22" 26™ 27" and April 15™ 2013 using a Florida scrub-jay call-back tape at
16 stations within 8 segments of potential scrub-jay habitat. No individuals were
observed during call-back surveys. The nearest recorded Florida scrub jay sighting is
approximately 11 miles to the northwest of the project area.

Following USFWS survey guidelines, pedestrian surveys for sand skinks were
conducted on May 9 and July 12, 2013. All ponds are located within the sand skink
consultation area and occur at 82 feet above sea level however, Pond 1 is the only site
with skink soils (St. Lucie soils). No individuals were observed during pedestrian
surveys at any pond sites.

Pond Descriptions
Pond 1

Pond 1 is located approximately 81 feet northwest of SR 33 and approximately 674 feet
east of Lake Luther Road. This site falls within the USFWS consultation area for the
snail kite, Florida scrub-jay, Florida grasshopper sparrow, crested caracara, bluetail
mole skink, and sand skink. This pond contains the following types of land use / land
cover categories: Upland Scrub, Pine and Hardwoods (FLUCFCS 4360).

Pond 1 is dominated primarily by saw palmetto (Serenoa repens), sand live oak
(Quercus geminata), and sand pine (Pinus clausa). Other vegetation observed includes
laurel oak (Quercus laurifolia), garberia (Garberia heterophylla), prickly pear (Opuntia
sp.) non-dominant species include smilax (Smilax sp.) and muscadine vine (Vitis
rontundifolia). Garberia, which is common in Pond 1, is a state-listed threatened plant in
the Preservation of Native Flora of Florida Act (5B-40.0055).

Pond 1 provides potential habitat for the gopher tortoise, gopher frog, Florida mouse,
Florida scrub-jay, Florida pine snake, and eastern indigo snake. Two potentially
occupied gopher tortoises were observed during field surveys; one within the pond site
and one within 15 feet of the western edge (Figure 3). No other state or federally listed
protected species were previously documented in Pond 1 and none were observed
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during field surveys. Pond 1 was given a rating of “Medium” for protected species
involvement.

Pond 2

Pond 2 is located approximately 120 feet southeast of SR 33 and approximately 199
feet west of North Combee Road. This site falls within the USFWS consultation area for
the snail kite, Florida scrub-jay, Florida grasshopper sparrow, crested caracara, bluetail
mole skink, and sand skink. This pond contains the following types of land use / land
cover categories: Improved Pasture (FLUCFCS 2110).

The pond site is dominated by bahia grass (Paspalum notatum). This site is actively
grazed by cattle and slopes down towards a nearby pond. Two American alligators and
one tricolored heron were observed in this nearby pond.

Pond 2 provides potential habitat for the gopher tortoise, gopher frog, Florida mouse,
burrowing owl, and crested caracara. No state or federally listed protected species were
previously documented in Pond 2 and none were observed during field surveys. Pond 2
was given a rating of “Low” for protected species involvement.

Pond 3

Pond 3 is located approximately 265 feet southeast of SR 33 and 72 feet south of
University Boulevard. This site falls within the USFWS consultation area for the snail
kite, Florida scrub-jay, Florida grasshopper sparrow, crested caracara, bluetail mole
skink, and sand skink. This pond contains the following types of land use / land cover
categories: Improved Pasture (FLUCFCS 2110).

The dominant vegetation is planted bahia grass. Scattered invasive tropical soda apple
(Solanum viarum) is also present. Soils are highly compacted; ground cover by grasses
is approximately 50 percent while the remaining 50 percent is non-vegetated soils.

Pond 3 provides potential habitat for the gopher tortoise, gopher frog, Florida mouse,
burrowing owl, and crested caracara. No state or federally listed protected species were
previously documented in Pond 3 and none were observed during field surveys. Pond 3
was given a rating of “Low” for protected species involvement.



July 29, 2013
Page 7 of 11

Pond 4

Pond 4 is located approximately 115 feet northwest of SR 33 and 184 feet southeast of
Bridgewater Center Drive. This site falls within the USFWS consultation area for the
snail kite, Florida scrub-jay, Florida grasshopper sparrow, crested caracara, bluetail
mole skink, and sand skink. This pond contains the following types of land use / land
cover categories: Rural Lands in Transition without Positive Indicators of Intended
Activity (FLUCFCS 7410).

This SMF is currently being used as a staging area for nearby construction activities;
contains numerous construction vehicles and spoil mounds; and is devoid of vegetation.
The staging area is fenced off from nearby improved pastures which are actively being
grazed by cattle.

Due to the absence of vegetation, no protected species are anticipated to occur at Pond
4. No state or federally listed protected species were previously documented at Pond 4
and none were observed during field surveys. Pond 4 was given a rating of “Low” for
protected species involvement.

Pond 5

Pond 5 consists of three ponds, Pond 5A, Pond 5B, and Pond 5C which are located
within the interchange of SRR 33 and I-4. Pond 5A, Pond 5B, and Pond 5C fall within
the USFWS consultation area for the snail kite, Florida scrub-jay, Florida grasshopper
sparrow, crested caracara, bluetail mole skink, and sand skink.

Pond 5A

Pond 5A is located approximately 48 feet to the northwest of SR 33 and 100 feet to the
northwest of I-4. This pond contains the following types of land use / land cover
categories: Roads and Highways (FLUCFCS 8140).

The entire pond site consists of routinely-mowed bahia grass and existing roadway
which is an entrance ramp to I-4. The northwestern corner of this site is nearby an
offsite forested wetland of bald cypress (Taxodium distichum) and red maple (Acer
rubrum). Standing water and a foraging white ibis were observed in this bordering
wetland.
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Due to routine mowing and extensive vehicular traffic, no protected species are
anticipated to occur at Pond 5A. No state or federally listed protected species were
previously documented at Pond 5A and none were observed during field surveys. Pond
5A was given a rating of “Low” for protected species involvement.

Pond 5B

Pond 5B is located approximately 90 feet to the southeast of SR 33 and 102 feet to the
northwest of I-4. This pond contains the following types of land use / land cover
categories: Roads and Highways (FLUCFCS 8140).

The entire pond site consists of routinely-mowed bahia grass and existing roadway
which is an exit ramp to SR 33 from I-4. Nearby Pond 5B is a forested wetland
composed of bald cypress, red maple, and Carolina willow (Salix caroliniana).

Due to the routine mowing and extensive vehicular traffic, no protected species are
anticipated to occur at Pond 5B. No state or federally listed protected species were
previously documented at Pond 5B and none were observed during field surveys. Pond
5B was given a rating of “Low” for protected species involvement.

Pond 5C

Pond 5C is located approximately 93 feet to the southeast of SR 33 and 104 to the
southeast of I-4. This pond contains the following types of land use / land cover
categories: Roads and Highways (FLUCFCS 8140), Shrub and Brushland (FLUCFCS
3200), and Cypress (FLUCFCS 6210).

The western portion of this pond consists of mowed bahia grass and existing road which
is an entrance ramp to I-4. A small portion of the southern edge contains saw palmetto,
slash pine (Pinus elliottii) and oak (Quercus sp.). The eastern portion of this pond is a
forested wetland consisting of bald cypress, red maple, Peruvian primrose willow
(Ludwigia peruviana), and Carolina willow.

The small upland area within this pond site has the potential to provide habitat for the
gopher tortoise and the indigo snake. The wetland forest has the potential to provide
habitat for the wood stork, and state-listed wading birds. No state or federally listed
protected species were previously documented in Pond 5C and none were observed
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during field surveys. Pond 5C was given a rating of “Low” for protected species
involvement.

Pond 6

Pond 6 is located approximately 168 feet northwest of SR 33 and approximately 60 feet
to the northeast of Tomkow Road. This site falls within the USFWS consultation area for
the snail kite, Florida scrub-jay, Florida grasshopper sparrow, crested caracara, bluetail
mole skink, and sand skink. This pond contains the following types of land use/land
cover categories: Wetland Forested Mix (FLUCFCS 6300), Wetland Marsh (FLUCFCS
6410), and Shrub and Brushland (FLUCFCS 3200).

The majority of the site consists of forested wetland which is dominated by water oak
(Quercus nigra), red maple (Acer rubrum), and slash pine (Pinus elliottii) with
muscadine vine (Vitis rotundifolia) as the primary ground cover to the southeastern
portion. The remainder of the site in the northeastern portion consists of live oak
(Quercus virginiana), laurel oak (Quercus laurifolia), cogon grass (Imperata cylindrica),
eastern baccharis (Baccharis halimifolia), redroot (Lachnanthes caroliniana), soft rush
(Juncus effuses), and Caesar’s weed (Urena lobata).

This site provides potential habitat for the wood stork and state-listed wading birds. No
state or federally listed protected species were previously documented in Pond 6 and
none were observed during field surveys. Pond 6 was given a rating of “Low” for
protected species involvement.

CONCLUSIONS AND RECOMMENDATIONS

Protected Species

Based on results of preliminary data collection and field reviews, we have determined
that one of the SMF sites (Pond 1) has a medium rating for protected species
involvement, and seven of the SMF sites (Ponds 2, 3, 4, 5A, 5B, 5C, and 6) have a low
rating for protected species involvement. Mitigation for wetland impacts affecting listed
wading bird species habitat is anticipated to be provided pursuant to S.373.4137 F.S. to
satisfy Part IV, Chapter 373 F.S. and 33 U.S.C., § 1344.
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One potentially occupied gopher tortoise burrow was identified within Pond 1 and one
was identified immediately outside of Pond 1. Based on our database research and field
review, none of the remaining SMF sites (Ponds 2, 3, 4, 5A, 5B, 5C, and 6) have been
found to support nests, burrows, or dens of any federal or state protected species and
no state or federally listed species were observed.
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Table 1. Protected Species Involvement and Land Use Characteristics for Alternative Pond Sites SR 33 PDandE Study from Old
Combee Road to North of Tomkow Road FPID #430185-1-22-01

USFWS

Land Use (FLUCFCS Code)

Protected

bluetail mole skink,
sand skink

Intended Activity

are anticipated to occur.

Pond Consultation Areas Description Code Protected Species and Habitat Type Species Score
Snail kite, Florida Two potentially o.cc.upled gopher tortoise bgrrows were
. . observed; one within pond site 1 and one immediately
scrub-jay, Florida .
. west of the western boundary. The state listed plant
1 grasshopper sparrow, | Upland Scrub, Pine . : . .
4360 |garberia (Garberia heterophylla) was located in the Medium
1.74 ac crested caracara, and Hardwoods . : :
. . pond site. The site has habitat to support the gopher
bluetail mole skink, ) . . .
. tortoise, gopher frog, Florida mouse, Florida scrub-jay,
sand skink . . .
Florida pine snake, and eastern indigo snake.
Snail kite, Florida No protected species were observed within pond site
> scrub-jay, Florida 2. Two American alligators and one tricolored heron
3.02 ac grasshopper sparrow, Improved Pastures 2110 were opserved in the _pond immediately adjacent to Low
crested caracara, pond site 2. The actively grazed pasture has the
bluetail mole skink, potential to support the gopher tortoise, gopher frog,
sand skink Florida mouse, burrowing owl, and crested caracara.
Snail kite, Florida
3 scrub-jay, Florida No protected species were observed. The actively
250 ac grasshopper sparrow, Improved Pastures 2110 grazgd pasture has the potgntlal to support thg gopher Low
crested caracara, tortoise, gopher frog, Florida mouse, burrowing owl,
bluetail mole skink, and crested caracara.
sand skink
Snail kite, Florida
scrub-jay, Florida Rural Lands in No protected species were observed. Pond 4 is
4 grasshopper sparrow, | Transition without 7410 currently being used as a construction staging area. It Low
1.63 ac crested caracara, Positive Indicators of is devoid of vegetation therefore no protected species




Table 1. Protected Species Involvement and Land Use Characteristics for Alternative Pond Sites SR 33 PDandE Study from Old
Combee Road to North of Tomkow Road FPID #430185-1-22-01

USFWS Land Use (FLUCFCS Code) . . Protected
Pond Consultation Areas Description Code Protected Species and Habitat Type Species Score
Snail kite, Florida
scrub-jay, Florida No protected species were observed. The routinely
5A grasshopper sparrow, . . .
Roads and Highways | 8140 |[mowed right-of-way and roads and highways have Low
4.58 ac crested caracara, limited potential to support protected species
bluetail mole skink, P pport p pecies.
sand skink
Snail kite, Florida
scrub-jay, Florida No protected species were observed. The routinely
5B grasshopper sparrow, . ) .
Roads and Highways | 8140 |[mowed right-of-way and roads and highways have Low
1.06 ac crested caracara, limited potential to support protected species
bluetail mole skink, P pportp P ’
sand skink
o r . No protected species were observed. The roads and
Snail kite, Florida , .
scrub-iav. Florida highways do not have the potential to support
5C rasshoj iz,rs ArTOW Roads and Highways,| 8140, |protected species. The shrub and brushland has the
9 PPer sp | Shrub and Brushland, [ 3200, |potential to support the gopher tortoise and the indigo Low
3.54 ac crested caracara, ;
. . Cypress 6210 |snake. The wetland hardwood forest has the potential
bluetail mole skink, : :
. to support the wood stork, and state-listed wading
sand skink :
birds.
fc?riltl)f('ge, E:g::gz No protected species were observed. The wetland
6 rasshoj )grs ArTOW Wetland Forested 6300 forested mix has the potential to support the wood
1.39 ac 9 PP P ’ Mix, Shrub and ' |stork and state-listed wading birds. The shrub and Low
crested caracara, 3200 o .
. . Brushland brushland is inundated by exotic grass therefore no
bluetail mole skink, . e
. protected species are anticipated to occur.
sand skink
NOTES None No protected species anticipated to occur based on habitat quality, no observations or records.
Low Potential but unlikely presence of protected species.
Medium Indication of species where mitigation is reasonable and possible.

High

Indication of species where mitigation is difficulty, costly, or not possible.
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July 31, 2013

Inwood Consulting Engineers
3000 Dovera Drive, Suite 200
Oviedo, FL 32765

Attn:  Mr. David Dangel, P.E.

RE: Draft PSR CSER “Memo” Report — Proposed Ponds
SR 33 PD&E Study from Old Combee Road to North of Tomkow Road
Polk County, Florida
FPN: 430185-1-22-01
Tierra Project No.: 6511-12-026A

Mr. Dangle:

Tierra, Inc. (Tierra) has performed a pond site Contamination Screening Evaluation Report (CSER)
based on the proposed pond alternatives received in July 2013 for the project referenced above. The
information presented is intended to provide a risk ranking of all proposed ponds to support the Pond
Siting Report (PSR). The contamination screening evaluation presented herein is based on historical
aerial photograph and topographic map reviews, governmental database reviews and site
reconnaissance.

This “Memo” Report has been provided for use by Inwood Consulting Engineers, in anticipation of
completion and submittal of the Draft PSR CSER to follow on August 9, 2013.

Should you have any questions, please contact us at (813) 989-1354.

Respectfully Submitted,

TIERRA, INC.

e '/,/?2,‘ - A
Clare E. Kramer, PG Donald R. Polanis, PSSC, CGC
Senior Scientist Chief Scientist

Tierra, Inc.
7351 Temple Terrace Highway e Tampa, FL 33637
Phone (813) 989-1354 ¢ Fax (813) 989-1355
Florida Certificate No. 6486



Draft PSR CSER “Memo” Report — Proposed Ponds

SR 33 PD&E Study from Old Combee Road to North of Tomkow Road
Polk County, Florida

FPN: 430185-1-22-01

Executive Summary

Tierra, Inc. (Tierra) has prepared this pond site Contamination Screening Evaluation Report (CSER)
for the project referenced above. The information presented is intended to provide a risk ranking of all
proposed ponds to support the Pond Siting Report (PSR). The contamination screening evaluation
presented herein is based on historical aerial photograph and topographic map reviews, governmental
database reviews and site reconnaissance. The Proposed Pond Alternative locations are presented on
a recent aerial photograph included in Appendix A.

The contamination screening evaluation has resulted in the following risk rankings for the proposed
pond alternatives:

Proposed Pond Alternative Risk Ranking Comment

Pond 1 No Undeveloped/Wooded

Pond 2 Medium Pastureland, Reclaimed Phosphate Strip Mine

Pond 3 Medium Partially Cleared Woodland, Reclaimed Phosphate Strip Mine
Pond 4 Medium Pastureland, Reclaimed Phosphate Strip Mine
Pond 5A Low -4 Infield Pond
Pond 5B Low -4 Infield Pond
Pond 5C Low -4 Infield Pond

Pond 6 No Wooded/Pastureland

For sites ranked “No” or “Low”, no additional work is recommended at this time. Should a facility’s
permitting or regulatory status change between now and the time acquisitions are initiated, additional
screening should be conducted. For the preferred pond sites with risk rankings of “Medium” or “High”,
Tierra recommends Level |l field screening to determine if environmental impacts exist at the preferred
pond sites.



Draft PSR CSER “Memo” Report — Proposed Ponds

SR 33 PD&E Study from Old Combee Road to North of Tomkow Road
Polk County, Florida

FPN: 430185-1-22-01

Definitions, Acronyms, and Abbreviations

HAZARDOUS MATERIAL: Any material which has, or, when combined with other materials will
have a deleterious effect on people or the environment. As further discussed and defined in Title 42
United States Code (USC), Section 9601, et seq.

HAZARDOUS WASTE: There are 80 pages in the Code of Federal Regulations (CFR) devoted to
the definition and identification of Hazardous Waste. Briefly, the CFR defines hazardous waste as a
solid waste (could be a liquid) that has not been excluded from regulation and meets the criteria as
defined and discussed in Title 40, CFR, Part 261.3, et seq.

CONTAMINATION: The presence of any regulated material / chemical contained within the soil,
surface water or groundwater on or adjacent to Department property, or proposed property, that may
require assessment, remediation, or special handling, or that has a potential for liability. These
materials would include, but not be limited to, those substances normally referred to as petroleum or
petroleum products.

SIGNIFICANT CONTAMINATION: The presence of any contamination that would meet the
definition of "hazardous materials" or "hazardous waste" and be regulated under CERCLA or RCRA.
Petroleum contamination from underground storage tanks is not regulated by CERCLA or RCRA.

AST Aboveground Storage Tank

BLS Below Land Surface

Cchv Cattle Dip Vat

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
De minimis  Lacking significance or of minimum importance as to merit disregard
FDEP Florida Department of Environmental Protection
EPA United States Environmental Protection Agency
EROS Earth Resource Observation and Science Center
FAC Florida Administrative Code

FDEP Florida Department of Environmental Protection
FDOT Florida Department of Transportation

GCTL Groundwater Clean-up Target Levels

LUST Leaking Underground Storage Tank

NADC Natural Attenuation Default Concentrations
NEPA National Environmental Policy Act

NFA Notice of No Further Action

NGVD National Geodetic Vertical Datum of 1929
NPDES National Pollutant Discharge Elimination System
NRCS National Resource Conservation Service

PD&E Project Development and Environment

RCRA Resource Conservation and Recovery Act

ROW Right-of-Way

SCS Soil Conservation Service

SCTL Soil Clean-up Target Levels

SRCO Site Rehabilitation Completion Order

USDA United States Department of Agriculture

USGS United States Geological Survey

UST Underground Storage Tank
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Pond 1

The proposed pond alternative is located north of SR 33 and east of Lake Luther Road in Lakeland,
Florida. The specific location is shown in Appendix A. During site reconnaissance, the pond site was
observed as undeveloped and wooded land. Site photographs are included in Appendix B.

Historical Land Use Summary

Historical aerial photographs dated 1941, 1949, 1952, 1960, 1968, 1971, 1977, 1980, 1993, 1994,
1999, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012 and 2013 were reviewed from
University of Florida Map & Imagery Library (UF), USGS Earth Resources Observation and Science
(EROS) Center, FDOT Survey & Mapping (FDOT) and Google Earth. A summary of our review is
depicted in the table below. Copies of select aerial photographs are included in Appendix C.

Table 1
Year Comment Source
19410 2013 Undeveloped/Woodland UF, EROS, FDOT &
Google Earth

The USGS 7.5-Minute “Lakeland, Florida” Quadrangle, published in 1994 and the “Providence,
Florida” Quadrangle, published in 1975 (photorevised 1988) topographic maps were reviewed. Pond
1 is shaded green indicating undeveloped or wooded land. No structures are depicted. SR 33 is
depicted to the south. A copy of the topographic map is included in Appendix D.

Requlatory Review

An environmental database search using FirstSearch Technology Corporation was conducted in
March 2012, to identify sites onsite or within close proximity to the proposed pond alternatives
containing documented or suspected petroleum contamination or other hazardous materials. The
regulatory review of federal and state environmental records utilizes an integrated geographic
information system database. The search was conducted as a preliminary screening tool to identify
facilities that are registered with various county, state, and federal agencies. A copy of the
Environmental FirstSearch™ Report is included in Appendix E. Supplemental regulatory
documentation was reviewed from the EPA and FDEP online resources for additional information in
July 2013.

No regulated sites were identified on or within close proximity to the proposed pond alternative.

Risk Ranking

Based on the historical use as undeveloped and wooded land, Pond 1 is given a potential risk
ranking of “No”.
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Pond 2

The proposed pond alternative is located east of SR 33 and south of the intersection of SR 33 and
Village Lakes Boulevard in Lakeland, Florida. The specific location is shown in Appendix A. During
site reconnaissance, the pond site was observed as pastureland with a drainage ditch along the
northern boundary and a man-made lake to the south. Site photographs are included in Appendix B.

Historical Land Use Summary

Historical aerial photographs dated 1941, 1949, 1952, 1960, 1968, 1971, 1977, 1980, 1993, 1994,
1999, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012 and 2013 were reviewed from
University of Florida Map & Imagery Library (UF), USGS Earth Resources Observation and Science
(EROS) Center, FDOT Survey & Mapping (FDOT) and Google Earth. A summary of our review is
depicted in the table below. Copies of select aerial photographs are included in Appendix C.

Table 2
Year Comment Source
1941 to 1960 Undeveloped/Pastureland/Woodland UF, EROS & FDOT
1968 to 1971 Disturbed land surface/Earthmoving activities FDOT
1977 t0 2013 Pastureland FDOT & Google Earth

The USGS 7.5-Minute “Lakeland, Florida” Quadrangle, published in 1994 and the “Providence,
Florida” Quadrangle, published in 1975 (photorevised 1988) topographic maps were reviewed. Pond
2 is shaded white indicating undeveloped or vacant land. No structures are depicted. SR 33 is
depicted to the west and a lake is depicted adjacent to the southeast. A copy of the topographic map
is included in Appendix D.

Reqgulatory Review

No regulated sites were identified on or within close proximity to the proposed pond alternative.

The former Saddle Creek Phosphate Mine was located adjacent to the northeast and east of Pond 2.
Disturbed land surfaces on peripheral properties to the strip mining operation were a result of
earthmoving activities in the 1960s and 1970s. Although, there are no regulated facilities identified in
the vicinity of this pond site, there exists the possibly that undesirable fill material was used as backfill
during reclamation activities in this area.

Historically, the benefaction process used many types of chemical reagents, in addition to physical
techniques, to separate out the phosphate. The sludge or tailings (including any used chemicals or
petroleum-based reagents) were often pumped back into the excavations. It was not routine to
perform direct sampling or laboratory analysis on the waste material. Therefore, there is the potential
for petroleum hydrocarbon contaminants to exist in the soils and groundwater at former mining
facilities.
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Risk Ranking

Based on the historical use as pastureland and disturbed land surface at periphery of adjacent strip
mine, Pond 2 is given a potential risk ranking of “Medium”.

Pond 3

The proposed pond alternative is located east of SR 33 and south of the intersection of SR 33 and
University Boulevard in Lakeland, Florida. The specific location is shown in Appendix A. During site
reconnaissance, the pond site was observed as partially cleared grass land with a drainage ditch
along the western boundary. Site photographs are included in Appendix B.

Historical Land Use Summary

Historical aerial photographs dated 1941, 1949, 1952, 1960, 1968, 1971, 1977, 1980, 1993, 1994,
1999, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012 and 2013 were reviewed from
University of Florida Map & Imagery Library (UF), USGS Earth Resources Observation and Science
(EROS) Center, FDOT Survey & Mapping (FDOT) and Google Earth. A summary of our review is
depicted in the table below. Copies of select aerial photographs are included in Appendix C.

Table 3
Year Comment Source
1941 to 1952 Undeveloped/Pastureland UF & EROS

Mining/Earthmoving activities, drainage ditch appears along the
westemn pond boundary and SR 33
Various stages of vegetative regrowth and land clearing, drainage
ditch appears along the western pond boundary and SR 33

1960 to 1971 FDOT

1977 10 2013 FDOT & Google Earth

The USGS 7.5-Minute “Lakeland, Florida” Quadrangle, published in 1994 and the “Providence,
Florida” Quadrangle, published in 1975 (photorevised 1988) topographic maps were reviewed. Pond
3 is shaded mottled-pink indicating a reclaimed strip mine. A linear water body followed by SR 33 is
apparent along the western pond boundary. No structures are depicted. A copy of the topographic
map is included in Appendix D.

Regqulatory Review

No regulated sites were identified on or within close proximity to the proposed pond alternative.

The former Saddle Creek Phosphate Mine was located on and surrounding this proposed pond
alternative. Disturbed land surfaces due to the strip mining operation were a result of earthmoving
activities in the 1960s and 1970s. Although, there are no regulated facilities identified in the vicinity of
this pond site, there exists the possibly that undesirable fill material was used as backfill during
reclamation activities in this area.
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Historically, the benefaction process used many types of chemical reagents, in addition to physical
techniques, to separate out the phosphate. The sludge or tailings (including any used chemicals or
petroleum-based reagents) were often pumped back into the excavations. It was not routine to
perform direct sampling or laboratory analysis on the waste material. Therefore, there is the potential
for petroleum hydrocarbon contaminants to exist in the soils and groundwater at former mining
facilities.

Risk Ranking

Based on the land use of Pond 3 as a reclaimed phosphate strip mine, it is given a potential risk
ranking of “Medium”.

Pond 4

The proposed pond alternative is located west of SR 33 and south of |-4 in Lakeland, Florida. The
specific location is shown in Appendix A. During site reconnaissance, the pond site was observed
as cleared and vacant land. Site photographs are included in Appendix B.

Historical Land Use Summary

Historical aerial photographs dated 1941, 1949, 1952, 1960, 1968, 1971, 1977, 1980, 1993, 1994,
1999, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012 and 2013 were reviewed from
University of Florida Map & Imagery Library (UF), USGS Earth Resources Observation and Science
(EROS) Center, FDOT Survey & Mapping (FDOT) and Google Earth. A summary of our review is
depicted in the table below. Copies of select aerial photographs are included in Appendix C.

Table 4
Year Comment Source
1941 t0 1952 Undeveloped/Pastureland UF & EROS
1960 to 1980 Mining/Earthmoving activities FDOT
1993 t0 1999 Pastureland FDOT & Google Earth
2004 t0 2013 Various stages of vegetative regrowth and land clearing FDOT & Google Earth

The USGS 7.5-Minute “Lakeland, Florida” Quadrangle, published in 1994 and the “Providence,
Florida” Quadrangle, published in 1975 (photorevised 1988) topographic maps were reviewed. Pond
4 is shaded mottled-pink indicating a reclaimed strip mine. No structures are depicted. SR 33 is
depicted to the east. A copy of the topographic map is included in Appendix D.

Reqgulatory Review

No regulated sites were identified on or within close proximity to the proposed pond alternative.
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The former Saddle Creek Phosphate Mine was located on and surrounding this proposed pond
alternative. Disturbed land surfaces due to the strip mining operation were a result of earthmoving
activities in the 1960s and 1970s. Although, there are no regulated facilities identified in the vicinity of
this pond site, there exists the possibly that undesirable fill material was used as backfill during
reclamation activities in this area.

Historically, the benefaction process used many types of chemical reagents, in addition to physical
techniques, to separate out the phosphate. The sludge or tailings (including any used chemicals or
petroleum-based reagents) were often pumped back into the excavations. It was not routine to
perform direct sampling or laboratory analysis on the waste material. Therefore, there is the potential
for petroleum hydrocarbon contaminants to exist in the soils and groundwater at former mining
facilities.

Risk Ranking

Based on the land use of Pond 4 as a reclaimed phosphate strip mine, it is given a potential risk
ranking of “Medium”.

Ponds 5A, 5B and 5C

The proposed pond alternatives are located at the intersection of SR 33 and I-4 in Lakeland, Florida.
The specific locations are shown in Appendix A. During site reconnaissance, the pond sites were
observed as grass covered existing infield pond locations and entrance/exit ramps to I-4 and SR 33.
Site photographs are included in Appendix B.

Historical Land Use Summary

Historical aerial photographs dated 1941, 1949, 1952, 1960, 1968, 1971, 1977, 1980, 1993, 1994,
1999, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012 and 2013 were reviewed from
University of Florida Map & Imagery Library (UF), USGS Earth Resources Observation and Science
(EROS) Center, FDOT Survey & Mapping (FDOT) and Google Earth. A summary of our review is
depicted in the table below. Copies of select aerial photographs are included in Appendix C.

Table 5
Year Comment Source
194110 1960 Undeveloped/Pastureland/Woodland UF, EROS & FDOT
1968 t0 2013 14 and SR 33 Intersection and Infield Ponds GOZZI(ZTEirth

The USGS 7.5-Minute “Lakeland, Florida” Quadrangle, published in 1994 and the “Providence,
Florida” Quadrangle, published in 1975 (photorevised 1988) topographic maps were reviewed.
Ponds 5A, 5B and 5C are shaded white indicating undeveloped or vacant land. No structures are
depicted on the pond sites. SR 33 and I-4 are depicted. A copy of the topographic map is included in
Appendix D.
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Requlatory Review

No regulated sites were identified on or within close proximity to the proposed pond alternative.

Disturbed land surfaces on peripheral properties to the strip mining operation were a result of
earthmoving activities in the 1960s and 1970s. Although, there are no regulated facilities identified in
the vicinity of this pond site, there exists the possibly that undesirable fill material was used as backfill
during reclamation activities in this area. However, with construction of I-4 in the 1960s it is probable
that any undesirable fill materials were removed prior to construction.

Risk Ranking

Based on the historical use as undeveloped and wooded land, Pond 5A, Pond 5B and Pond 5C, are
given potential risk rankings of “Low”.

Pond 6

The proposed pond alternative is located west of SR 33 and north of Tomkow Road in Lakeland,
Florida. The specific location is shown in Appendix A. During site reconnaissance, the pond site was
observed as undeveloped and wooded land. Site photographs are included in Appendix B.

Historical Land Use Summary

Historical aerial photographs dated 1941, 1949, 1952, 1960, 1968, 1971, 1977, 1980, 1993, 1994,
1999, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012 and 2013 were reviewed from
University of Florida Map & Imagery Library (UF), USGS Earth Resources Observation and Science
(EROS) Center, FDOT Survey & Mapping (FDOT) and Google Earth. A summary of our review is
depicted in the table below. Copies of select aerial photographs are included in Appendix C.

Table 6
Year Comment Source
1941 to 1960 Undeveloped/Pastureland UF, EROS & FDOT
1968 to 1971 Disturbed land surface is apparent FDOT
1977 10 2013 Pastureland/Woodland FDOT & Google Earth

The USGS 7.5-Minute “Lakeland, Florida” Quadrangle, published in 1994 and the “Providence,
Florida” Quadrangle, published in 1975 (photorevised 1988) topographic maps were reviewed. Pond
6 is shaded white indicating undeveloped or vacant land. No structures are depicted. SR 33 is
depicted to the south. A copy of the topographic map is included in Appendix D.

Reqgulatory Review

No regulated sites were identified on the proposed pond alternative.
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One regulated site was identified on non-adjoining property, approximately 150 feet to the south
across SR 33. One storage tank is registered to an FDOT facility, listed as ‘closed”, at HWY 33 N OF
HWY 400. No records of discharge, release, violations or enforcement actions were identified and
the tank location was not observed during site reconnaissance. Based on this information and the
separation distance to the pond alternative, the former presence of a storage tank is not
considered to be a potential contamination concern.

Risk Ranking

Based on the historical use as undeveloped and wooded land, Pond 6 is given a potential risk
ranking of “No”.

Risk Ranking Summary

Proposed Pond Alternative Risk Ranking Comment

Pond 1 No Undeveloped/Wooded

Pond 2 Medium Pastureland, Reclaimed Phosphate Strip Mine

Pond 3 Medium Partially Cleared Woodland, Reclaimed Phosphate Strip Mine
Pond 4 Medium Pastureland, Reclaimed Phosphate Strip Mine

Pond 5A Low -4 Infield Pond

Pond 5B Low -4 Infield Pond
Pond 5C Low -4 Infield Pond

Pond 6 No Wooded/Pastureland

For sites ranked “No” or “Low”, no additional work is recommended at this time. Should a facility’s
permitting or regulatory status change between now and the time acquisitions are initiated, additional
screening should be conducted. For the preferred pond sites with risk rankings of “Medium” or
“High”, Tierra recommends Level Il field screening to determine if environmental impacts exist at the
preferred pond sites. Regardless of the risk ranking, all ponds sites selected for final design will
require Level Il field screening. The field screening scope of work should include, at a minimum, soil
borings to the proposed depth of the pond and soil sampling for total arsenic. Additional sample
analyses may be required based on historical land use of the pond site and surrounding properties.
The District Contamination Impact Coordinator should be consulted regarding the field screening
scope of work for all final pond sites.
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August 12, 2013

Inwood Consulting Engineers
3000 Dovera Drive, Suite 200
Oviedo, FL 32765

Attn: David S. Dangel, P.E.
Associate Principle

RE: SR 33 PD&E Study
From Old Combee Road to North of Tomkow Road
Polk County, Florida
FPID No. 430185-1-22-01
Tierra Project No. 6511-12-026

Mr. Dangel:

Tierra, Inc. (Tierra) has completed a Geotechnical Memorandum Report to support the
PD&E Study for the above referenced project. The results of our review of available
existing soils information and our preliminary field exploration program along with
preliminary geotechnical recommendations are presented in this report.

Tierra, Inc. appreciates the opportunity to be of service to Inwood Consulting Engineers
and the Florida Department of Transportation on this project. If you have any questions
or comments regarding this information, please contact our office at (813) 989-1354.

Sincerely,
TIERRA, INC.

Juisy Qlmedesan g S |
Luis (Tony) Almodovar, E.I. Jeremy A. Sewell, P.E.
Geotechnical Engineer Intern Senior Geotechnical Engineer

Florida License No. 62951

Ofw,,y\f I et

Larry P. Moore, P.E.
Principal Geotechnical Engineer
Florida License No. 47673

Tierra, Inc.
1133 Crown Park Circle « Winter Garden, Florida 34787
Phone (407) 877-1354 « Fax (407) 654-7347
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Section 1.0
INTRODUCTION

11 PROJECT DECRIPTION

The Florida Department of Transportation, District One, is conducting a Project
Development and Environmental (PD&E) Study regarding the proposed widening of State
Road (SR) 33 in Polk County. The limits of this project on SR 33 are from Old Combee
Road to north of Tomkow Road, which is a distance of approximately 4.3 miles. The
location and limits of this study are shown in the project location map as Figure 1-1 in
Appendix A.

The recommended action includes capacity improvements consisting of widening SR 33
from a two-lane undivided roadway to a four-lane divided roadway. Reconstruction of the
SR 33 interchange with I-4 is also proposed. The interchange improvements will involve
replacing the 1-4 bridges over SR 33 and reconstructing portions of 1-4 approaching the
interchange.

1.2 PROJECT PURPOSE AND NEED

SR 33 serves as a primary north-south connection between Lakeland and Interstate 4 (I-4).
The project will improve the functional viability of SR 33 as a local regional travel alternative
to I-4. SR 33 provides connectivity to University Boulevard which serves the planned
Williams DRI, Polk Commerce Center DRI and the future Florida Polytechnic campus.
University Boulevard and SR 33 will serve as the most direct link between these new
residential and commercial centers and north and central Lakeland. The project provides
increased capacity along SR 33 to meet the project future travel demand.

Improvements to the SR 33 interchange with I-4 are also required. Currently, I-4 crosses
over SR 33 with two parallel, three lane bridges. There are deficiencies with the existing
interchange. First, the existing vertical clearance over SR 33 does not meet the minimum
required 16.5 feet of clearance and is as low as 14.9 feet. Maintaining this substandard
vertical clearance would require the approval of a design exception which will not be
approved by the Federal Highway Administration. Second, the pier footings have less than
the minimum required depth of cover of three feet with cover depths as shallow as 1.892
feet. The horizontal clearance between the center pier and the intermediate piers will not
accommodate the future four lane roadway. Finally, the existing k-values for the crest and
sag vertical curves on I-4 approaching SR 33 are appropriate for 55 miles per hour (mph)
and 60 mph design speeds, not for the 70 mph design speed required for the interstate.

1 SR 33 PD&E Study
Geotechnical Report



1.3 TYPICAL SECTION ALTERNATIVES

The proposed roadway typical section for this project is a suburban typical section that
would include two 12-foot travel lanes in each direction separated by a 30-foot median. The
proposed improvements also include a four-foot inside paved shoulder and a five-foot
outside paved shoulder in each direction. An open drainage system will collect stormwater
runoff and convey it to off-site ponds and/or linear ponds. A 10-foot-wide multi-use path is
proposed along the south side of the road between SR 659 (Combee Road) and University
Boulevard. A five-foot sidewalk is planned along the north side of the road from University
Boulevard to north of Tomkow Road. This typical section can be constructed within the
existing 200 feet right-of-way. The design speed for this typical section is 55 mph. Two
variations of this typical section are being considered. These include full reconstruction of
the roadway and a concept to save the existing roadway to serve as half of the future four-
lane roadway.

2 SR 33 PD&E Study
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Section 2.0
PROJECT PURPOSE AND SCOPE OF SERVICES

The geotechnical PD&E study was performed to obtain information on the existing
subsurface conditions along the roadway alignment to assist in the preparation of the PD&E
Report for the project. The following services were provided:

Reviewed published information on topographic, soils and groundwater conditions.
Soil, groundwater and regional geology information was obtained from the Web Soil
Survey of Polk County, Florida published by the United States Department of
Agriculture (USDA) — Natural Resource Conservation Service (NRCS). Topographic
information was obtained from “Lakeland, Florida” and “Providence, Florida”
Quadrangle maps published by United States Geological Survey (USGS).

Conducted a visual reconnaissance of the project site, located and coordinated utility
clearance.

The geotechnical services were performed in general accordance with FDOT
guidelines and the project scope of services.

Performed a preliminary geotechnical field study for the proposed roadway
consisting of hand auger borings and subsurface sampling. A total of thirteen (13)
hand auger borings were performed along the project alignment to depths of
approximately 5 to 9.5 feet below the existing ground surface.

Visually examined the recovered soil samples in the laboratory. Performed
laboratory tests on selected representative samples to develop the soil legend for
the project using the American Association of State Highway and Transportation
Officials (AASHTO) Soil Classification System.

Prepared this Geotechnical Memorandum Report summarizing the course of study
pursued for the PD&E Corridor Study.

3 SR 33 PD&E Study
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Section 3.0
REVIEW OF AVAILABLE DATA

3.1 REGIONAL GEOLOGY

The following information is as presented in the Soil Survey of Polk County, Florida
published by the USDA/SCS.

The surface and near surface sediments in Polk County consist of quartz sand, clay,
phosphorite, limestone and dolomite. These sediments range in age from late Eocene age to
Holocene age. The Eocene Series consists of the Oldsmar, Avon Park, and Ocala Group
limestones. Essentially all of Polk County is underlain by limestone of the Ocala Group. The
Suwannee limestone is throughout the western part of Polk County but does not extend to the
northern and eastern parts because of the erosion on the flanks of the Ocala uplift. Above the
Suwannee Limestone and the Ocala Group is the Hawthorn Group, which consists of the
Arcadia Formation and the Peace River formation. Above the Hawthorn Group are the
undifferentiated surficial sand, clayey sand and clay, which blanket essentially all of Polk
County.

3.2 USGS TOPOGRAPHIC SURVEY

The USGS topographic survey maps titled “Lakeland, Florida” and “Providence, Florida” were
reviewed. The natural ground surface elevations appear to be within a range of about +130 to
+150 feet National Geodetic Vertical Datum of 1929 (NGVD29). A reproduction of the USGS
maps is presented on Figure 2 in Appendix A.

3.3 USDA SOIL SURVEY

Based on a review of the Soil Survey for Polk County published by the USDA NRCS, it
appears that there are seventeen primary (17) soil-mapping units noted along the project
corridor. The general soil descriptions as described in the Soil Survey are presented in the
table below.

SUMMARY OF USDA SOIL SURVEY
POLK COUNTY, FLORIDA

. e Seasonal High . .
Soil Classification Water Table Risk of Corrosion
USDA Map Depth Permeability
Symbol and (@in) (in/hr) PH Depth Uncoated
Soil Name USCS AASHTO Months Concrete
(feet) Steel
@) 0-6 SP, SP-SM A-3 6.0 - 20.0 4.5-6.0
Candler 6-63 | SP, SP-SM A-3 60 - 200 | 456.0 >6.0 Jan-Dec Low High
Sand 6380 | SP-SM A-2-4, A3 60 - 200 | 4560
©) 0-6 SP-SM A-2-4, A-3 6.0 - 20.0 4.5-6.0
Eaton Mucky | 629 | SM,SP-SM | A-2-4, A3 60 - 200 | 456.0 _ _
Fine Sand, | 29-33 sC A4 A6 A7 | 006 - 02 | 4560 | t200 | JuneFeb High High
Depressional | 3385 | cH, cL, SC A7 006 - 0.2 4.5-6.0
4 SR 33 PD&E Study
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SUMMARY OF USDA SOIL SURVEY
POLK COUNTY, FLORIDA

Soil Classification Seasonal High Risk of Corrosion
USDA Map . Water Table
Depth Permeability
Symbol and (i) (in/hr) pH Depth Uncoated
Soil Name USCSs AASHTO Months Concrete
(feet) Steel
0-6 SP, SP-SM A-2-4, A-3 6.0 - 20.0 3.5-6.0
6-21 SP, SP-SM A-2-4, A-3 6.0 - 200 3.5-6.0
@ 21-26 SM, SP-SM A-2-4, A-3 06 - 6.0 3.5-6.0
Pomona Fine | 26-48 SP, SP-SM A-2-4, A-3 20 - 200 3.5-6.0 0.0-15 June-Oct High High
Sand N
ag73 | S a2 a4 a6 | 02 - 20 | 3560
73-80 | SM, SP-SM A-2-4, A-3 06 - 6.0 3.5-6.0
(8)
Hydraquents, 0-80 CH A-7 0.001 - 0.06 7.9-8.4 +2.0-0.0 Jan-Dec High Low
Clayey
0-5 SP, SP-SM A-3 6.0 - 20.0 3.5-6.5
5-21 SP, SP-SM A-3 6.0 - 20.0 3.5-6.5
©) 21-28 SM, SP-SM A-2-4, A-3 06 - 20 3.5-6.5 0.0-1.5 June-Oct High High
Lynne Sand
28-33 SP-SM A-2-4, A-3 6.0 - 20.0 3.5-6.5
33-80 | CH, CL, SC A-6, A-7 02 - 20 3.5-6.5
(12) 0-3 SP, SP-SM A-2-4, A-3 200 - 50.0| 5.1-65 Hih
Neilhurst >6.0 Jan-Dec Low 9
Sand 3-80 | SP,SP-SM | A-2-4,A-3 200 - 500 | 5165
0-8 SP, SP-SM A-3 6.0 - 50.0 3.5-6.0 )
(15) Tavares 35->6.0 | June-Dec Low High
Fine Sand 8-80 SP, SP-SM A-3 6.0 - 50.0 3.5-6.0
0-7 SP, SP-SM A-3 6.0 - 20.0 3.5-6.5
7-25 SP, SP-SM A-3 6.0 - 20.0 3.5-6.5 . .
0.5-1.5 June-Oct High High
25-36 | SM, SP-SM A-2-4, A-3 06 - 6.0 3.5-6.5
36-80 | SP, SP-SM A-3 6.0 - 20.0 3.5-6.5
(A7) Symma [ 9.4 | SP,SP-SM | A-2-4,A-3 60 - 200 | 3573
and Myakka
Fine Sands 4-12 SP, SP-SM A-2-4, A-3 6.0 - 20.0 3.5-7.3
12-25 | SM, SP-SM A-2-4, A-3 06 - 6.0 3.5-7.3 . .
0.0-15 June-Dec High High
25-42 | SP, SP-SM A-3 6.0 - 20.0 3.5-7.3
42-48 | SM, SP-SM A-2-4, A-3 06 - 6.0 3.5-7.3
48-80 SM, SP-SM A-2-4, A-3 6.0 - 20.0 3.5-7.3
0-5 SP, SP-SM A-3 20.0 - 50.0 4.5-6.0
5-48 SP, SP-SM A-3 20.0 - 50.0 4.5-6.0
(22.) Pomello 2.0-35 July-Nov Low High
Fine Sand 48-63 | SM, SP-SM | A-2-4,A-3 20 - 6.0 4.5-6.0
63-80 | SP, SP-SM A-3 6.0 - 20.0 4.5-6.0
SM, SP,
0-18 SP-SM A-2-4, A-3 6.0 - 200 3.5-5.5
(25) 18-80 SM, SP, A2-4 A3 60 - 200 3555 +2.0-0.0 | Jan-Dec High High
Placid and SP-SM ' : : 979
Myakka Fine 0-3 SP, SP-SM A-3 6.0 - 20.0 3.5-6.5
Sands, 325 | SP, SP-SM A3 60 - 200| 3565
Depressional
25-35 SM, SP-SM A-2-4, A-3 06 - 6.0 3.5-6.5 +2.0-0.0 Jan-Dec High High
35-80 SP, SP-SM A-3 6.0 - 20.0 3.5-6.5
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SUMMARY OF USDA SOIL SURVEY

POLK COUNTY, FLORIDA

. R Seasonal High . .
USDA Map Soil Classification 3 Water Table Risk of Corrosion
Depth Permeability
Symbol and |~ @in/hr) pH Depth Uncoated
Soil Name USCSs AASHTO P Months Concrete
(feet) Steel
i 0-3 SP A-3 20.0 - 50.0 3.5-7.3
(29.) St. Lucie >6.0 Jan-Dec Low Moderate
Fine Sand 3-80 SP A-3 200 - 50.0| 3573
(35) 0-75 PT A-8 6.0 - 20.0 2.0-4.4
Hontoon SM, SP, +2.0-0.0 Jan-Dec High High
Muck 75-80 SP.SM A-2-4,A-3 60 - 200 | 3355
(36) 0-7 SP, SP-SM A-2-4, A-3 6.0 - 20.0 3.5-7.6
Basinger 7-35 | SP, SP-SM A-2-4, A-3 6.0 - 200 3.5-7.6 )
Mucky Fine +2.0-0.0 | June-Feb High Moderate
Sand, 3545 | SP,SP-SM | A-2-4,A-3 6.0 - 20.0| 3576
Depressional 45-80 SP, SP-SM A-2-4, A-3 6.0 - 200 3.5-7.6
0-6 SP, SP-SM A-2-4, A-3 6.0 - 20.0 3.5-55
6-21 SP, SP-SM A-2-4, A-3 6.0 - 20.0 3.5-5,5
(51) 21-26 SM, SP-SM A-2-4, A-3 06 - 6.0 3.5-5.,5
Pomona | 2648 | sp,SP-SM [ A-2-4,A-3 20 - 200]| 3560 |[00-15 June-Oct High High
Urban land SC sc.
complex 48-73 SM. SM A-2, A-4, A-6 0.2 - 2.0 3.5-5,5
73-80 SM, SP-SM A-2-4, A-3 06 - 6.0 3.5-5.,5
0-5 SP, SP-SM A-3 20.0 - 50.0 4.5-6.0
(54) 5-48 SP, SP-SM A-3 20.0 - 50.0 4.5-6.0
Pomello .
20-35 July-Nov Low High
Urbanland | 48-63 | SM, SP-SM | A-2-4,A-3 20 - 6.0 4.5-6.0
complex
63-80 SP, SP-SM A-3 6.0 - 20.0 4.5-6.0
(68) Arents - - - - - - - - -
(99) Water - - - - - - - - -
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Section 4.0
SUBSURFACE EXPLORATION

4.1 BORING LOCATION PLAN, UTILITY CLEARANCE AND TRAFFIC CONTROL

The boring location plan was generated based on our engineering judgment and
discussions with project personnel. Generally, the borings were located in the field using
hand-held Global Positioning System (GPS) equipment at the time of the field activities and
the location of each boring was staked. Generally, the borings were performed at the
proposed boring locations. When not possible, due to access or utility constraints, the
boring locations were altered and the relocated GPS coordinates were recorded on the field
boring logs.

Utility clearances were coordinated by Tierra and updated as required prior to performing
the soil borings in order to reduce the potential for damage to the underground utilities
during the boring process. Subsurface explorations were performed in general compliance
with the applicable FDOT Roadway and Traffic Design Standard Indices.

4.2 ROADWAY BORINGS

To evaluate the subsurface conditions along the proposed project alignment, a total of thirteen
(13) hand auger borings were performed to depths of approximately 5 to 9.5 feet below the
existing ground surface. The hand auger borings were performed by manually twisting and
advancing a bucket auger into the ground, typically in 4 to 6 inch increments. As each soil type
was revealed, representative soil samples were placed in air-tight containers and returned to
our office for confirmation of the field classification by a geotechnical engineer.

The GPS coordinates recorded in the field at the time of drilling along with the soil profile of
each boring performed are shown on the Roadway Soil Profiles Sheets in Appendix A.
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Section 5.0
LABORATORY TESTING

5.1 GENERAL

Representative soil samples collected from the borings were classified and stratified in
general accordance with the AASHTO Soil Classification System. Our classification was
based on visual observations using the results from the laboratory testing as confirmation.
These tests included grain-size analyses, organic content, Atterberg Limits and natural
moisture content determination.

5.2 TEST DESIGNATION
The following list summarizes the laboratory tests performed and respective test methods.
e Grain-Size Analyses. The grain-size analyses were conducted in general

accordance with the AASHTO test designation T-088 (ASTM test designation D-
422).

e Atterberg Limits - The liquid limit and the plastic limit tests ("Atterberg Limits")
were conducted in general accordance with the AASHTO test designations T-089
and T-090, respectively (ASTM test designation D-4318).

¢ Organic Content - The organic content test consists of determining the
percentage of organics in selected samples in general accordance with the
AASHTO test designation T-267 (ASTM test designation D-2974).

o Natural Moisture Content - The laboratory moisture content test consists of
determining the percentage of moisture in selected samples in general
accordance with the AASHTO test designation T-265 (ASTM test designation D-
2216).

A summary of the laboratory test results for each soil stratum is presented on the Roadway
Soils Survey Sheet in Appendix A. This sheet includes ranges of laboratory test results
for different stratum soil samples collected from borings included in this report. A detailed
summary of the laboratory tests with the corresponding results is also presented in
Appendix B.

8 SR 33 PD&E Study
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Section 6.0
RESULTS OF SUBSURFACE EXPLORATION

6.1 GENERAL SOIL CONDITION

The soil types encountered during exploration have been assigned a stratum number. The
stratum numbers and soil types associated with this project are listed in the following table.

Stratum Typical Soil Description AASHTO
Number P P Classification
1 Pale Brown to Gray SAND to SAND with SILT A-3
2 Gray to Brown Silty to Clayey SAND A-2-4/A-2-6
3 Dark Brown Slightly Organic Silty SAND A-2-4/A-8
4 Brown to Gray Brown Clayey SAND to Sandy CLAY A-2-6/A-6
Light Gray to Dark Brown Fine SAND with SILT to Silty
5 SAND with CLAY Nodules, Cemented SAND, Limerock A-3/A-2-4
Fragments and Rocks, (FILL)

A geotechnical engineer bases soil stratification on a visual review of the recovered
samples, laboratory testing and interpretation of the field boring logs. The boring
stratification lines represent the approximate boundaries between soil types of significantly
different engineering properties; however, the actual transition may be gradual. In some
cases, small variations in properties not considered pertinent to our engineering evaluation
may have been abbreviated or omitted for clarity. The boring profiles represent the
conditions at the particular boring location and variations do occur among the borings.

The results of the borings performed for this project along with the boring location plans are
presented on the Roadway Soil Profiles Sheet in Appendix A of this report.

6.2 GROUNDWATER

The groundwater table, when encountered, was measured at the boring locations during our
field exploration. The depths to the encountered groundwater table at the roadway boring
locations along the project alignment were found to range from 2.5 to 6 feet below the
existing ground surface. As an exception, groundwater was not encountered at Borings SH-
1 and AB-3 within the boring termination depths. The groundwater table measured at each
of the boring locations is presented on the Roadway Soil Profiles Sheet in Appendix A.

Groundwater conditions will vary with environmental variations and seasonal conditions,
such as the frequency and magnitude of rainfall patterns, as well as man-made influences
(i.e. existing water management canals, swales, drainage ponds, underdrains and areas of
covered soils, such as paved parking lots and sidewalks).

9 SR 33 PD&E Study
Geotechnical Report



Section 7.0
PRELIMINARY ENGINEERING EVALUATIONS AND
RECOMMENDATIONS

7.1 GENERAL

In general, the existing shallow subsurface soils encountered in the borings performed are
suitable for supporting the proposed roadway construction after proper subgrade
preparation. If buried organic soils, debris or unsuitable fills are encountered during
construction, they should be removed and replaced with clean, compacted, sandy
(SELECT) soils in accordance with the FDOT Standard Indices 500 and 505.

Similarly, plastic soils encountered within the embankment section should be removed and
placed in areas not affecting pavement performance. The removal of top-soils and other
surficial organic soils should be accomplished in accordance with the FDOT Standard
Indices 500 and 505. Site preparation should consist of normal clearing and grubbing
followed by compaction of subgrade soils. Backfill should consist of materials conforming to
FDOT Standard Index 505 and compacted in accordance with Section 120-9 of the FDOT
Standard Specifications for Road and Bridge Construction (SSRBC), latest edition.

7.2 ORGANIC SOILS
Muck (A-8)/Organic soils should be expected to occur on both sides of the alignment to the
north side of the SR 33 and I-4 interchange. Based on the Polk County soil survey, muck

depths could be expected to be approximately 75 inches below the natural ground surface at
the following Soil Unit.

¢ Hontoon Muck (Unit 35)
Construction of the roadway within areas of muck will require removal of the muck in

accordance with FDOT Index 500. During the project design, detailed design level muck
delineation will be required as part of the design-level geotechnical services.

7.3 NEAR SURFACE CLAYEY SOILS
Near-surface, plastic/clayey soils (A-2-6, A-6 and A-7) were noted within 36 inches of the
natural ground surface in several areas along the project. The following soil mapping units
noted plastic/clayey soils within 36 inches:

» Eaton Mucky Fine Sand, Depressional (Unit 6)

* Hydraquents, Clayey (Unit 8)

* Lynne Sand (Unit 9)

Construction of the roadway within areas of clayey soils will require removal and
embankment utilization in accordance with FDOT Index 500 and 505.

10 SR 33 PD&E Study
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7.4  MINE SPOILS

The USDA Soil Survey identified four soil mapping units along the project corridor which are
indicative of mine spoil soils resulting from past phosphate mining operations. The following
soil mapping unit is associated with mine spoil waste consisting of phosphatic clay:

* Hydraquents, Clayey (Unit 8)

The following soil mapping units are typically associated with mine spoils consisting of
sandy mine spoil and unidentified mine spoil:

* Neilhurst Sand, 1 to 5 Percent Slopes (Unit 12)
* Arents, 0to 5 Percent Slopes (Unit 68)

The landform numbered 99 includes areas with water at the ground surface. Many of the
water features in the project area are past mine cuts associated with phosphate mining that
occurred in the project area.

The mine spoils are identified for a portion of the alignment extending from the south side of
the SR 33/I-4 interchange heading south for approximately 2.2 miles on both sides of the
alignment. Mine spoil soils with waste phosphatic clay can be very soft, weak and
compressible. These soils can also be expected to have potential for instability and high
potential for excessive settlement both total and differential without soil improvement
measures such as surcharging or soil strengthening by means of ground improvements.
During the project design, detailed design level delineation will be required as part of the
design-level geotechnical services for the areas of the project that will encroach upon the
mined land.

7.5 ESTIMATED SEASONAL HIGH GROUNDWATER

Seasonal high groundwater table levels were estimated at the boring locations along the
roadway alignment. The estimated seasonal high groundwater table (SHGWT) levels
ranged from above the ground surface to greater than 6 feet below the existing ground
surface. Estimated Seasonal High Groundwater (SHGWT) levels along the proposed
roadway alignment are summarized in Appendix B.

Roadway base to groundwater clearance will need to be evaluated. In several areas of the
project alignment the existing SHGWT is above grade in natural areas. The SHWGT at
these locations will have to be established by the project biologist utilizing biological
indicators.

The SHGWT level was estimated based on a review of the soil samples, measured
groundwater levels in the borings, the Polk County, Florida USDA Soil Survey information
and the surrounding topography.
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7.6 EMBANKMENT SETTLEMENT

As the project progresses to the design phase, and cross-sections are established,
settlement analyses should be performed, if necessary, for representative critical
embankment heights.

7.7 SLOPE STABILITY

As the project progresses to the design phase, and cross-sections are established, slope
stability analyses should be performed for representative critical slopes.

7.8 CUT AND FILL SLOPES

It is anticipated that fills will be required for the proposed roadway construction. Fills heights
are not known at this time. Once this information becomes available, slope stability
construction recommendations should be completed during the project design.

7.9 TEMPORARY SIDE SLOPES

Side slopes for temporary excavations above the water table may stand near 1H:1.5V for
short dry periods of time; however, it is recommended that temporary excavations below a
4-foot depth be cut on slopes of 2H:1V or flatter. Where restrictions will not permit slopes to
be laid back as recommended above, the excavation should be shored in accordance with
OSHA requirements. Furthermore, open-cut excavations exceeding 10 feet in depth should
be properly dewatered and sloped 2H:1V or flatter or be benched using a bracing plan
approved by a professional engineer licensed in the State of Florida. Excavated materials
should not be stockpiled at the top of the slope within a horizontal distance equal to the
excavation depth.

7.10 GROUNDWATER CONTROL

As the project progresses to the design phase, profile and grade lines should be established
to meet the base to seasonal high groundwater clearance requirements as presented in the
current FDOT Plans Preparation Manual (PPM).

7.11 PAVEMENT DESIGN CONSIDERATIONS

It is recommended that the subgrade soils be stabilized in accordance with the FDOT
Design and Construction Specifications. It is likely that the amount of stabilizing material
required will vary depending on the embankment fill borrow sources.

In accordance with FDOT guidelines, grades for this type of roadway should be set to
provide a minimum separation per FDOT, PPM between the bottom of the base and the
estimated seasonal high groundwater levels. Correspondingly, the base should remain
equally above sustained water treatment levels in roadside ditches, making positive
drainage of the ditches important. The choice of base material would depend upon the
relationship of final roadway improvement grades and the bottom of the base to the
estimated seasonal high groundwater table levels.
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7.12 GENERAL ROADWAY CONSTRUCTION

The overall site preparation and mechanical densification work for the construction of the
proposed roadway should be in accordance with the FDOT SSRBC and Standard Index
requirements.

13 SR 33 PD&E Study
Geotechnical Report



Section 8.0
REPORT LIMITATIONS

Our professional services have been performed, our findings obtained, and our
recommendations prepared in accordance with generally accepted geotechnical
engineering principles and practices at the time of this report. Our geotechnical engineering
evaluation of the site and subsurface conditions with respect to the planned roadway
improvements, and our recommendations for site preparation and foundation construction
are based upon the following: (1) site observations, (2) the field exploratory test data
obtained during the geotechnical study, and (3) our understanding of the project information
and anticipated grades as presented in this report. This company is not responsible for the
conclusions, opinions or recommendations made by others based on these data.

The scope of the exploration was intended to allow a preliminary evaluation of the soil
conditions within the influence of the proposed roadway alignment. The analyses and
recommendations submitted in this report are based upon the anticipated location and type
of construction and data obtained from the soil borings performed at the locations indicated
and does not reflect any variations which may occur among these borings. Because the
scope of the field exploration was very limited and preliminary in nature, design-level
geotechnical explorations are necessary to be completed during project design.

The scope of services, included herein, did not include any environmental assessment for
the presence or absence of hazardous or toxic materials in the soil, surface water,
groundwater, air, on the site, below and around the site. Any statements in this report or on
the boring logs regarding odors, colors, unusual or suspicious items and conditions are
strictly for the information of Inwood Consulting Engineers and the FDOT.
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APPENDIX A

Project Location Map (Figure 1-1)
NRCS Soil Survey Maps (Figure 1)
USGS Vicinity Map (Figure 2)
Roadway Soil Survey Sheet (1 Sheet)
Boring Location Plan Sheets (6 Sheets)

Roadway Soil Profiles Sheet (1 Sheet)
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JEREMY A. SEWELL, P.E.

DATE OF SURVEY:
SURVEY MADE BY:
SUBMITTED BY:

FINANCIAL PROJECT ID :

STATE OF FLORIDA
DEPARTMENT OF TRANSPORTATION
MATERIALS AND RESEARCH

430185-1-22-01

PROJECT NAME: S.R. 33 FROM OLD COMBEE ROAD TO NORTH OF TOMKOW ROAD

CROSS SECTION SOIL SURVEY FOR THE DESIGN OF ROADS

DISTRICT: 1
ROAD NO.. 33
county: POLK

SURVEY BEGINS STA. :  1261+74 SURVEY ENDS STA. :  1747+32
REFERENCE: SR 33
ORGANIC MOISTURE SIEVE ANALYSIS RESULTS ATTERBERG
CONTENT CONTENT PERCENT PASS (%) LIMITS (%) CORROSION TEST RESULTS
DESCRIPTION
STRATUM NO. OF % NO. OF MOISTURE NO. OF 10 40 60 100 200 NO. OF LIQUID PLASTIC AASHTO NO. OF RESISTIVITY CHLORIDE SULFATES pH
NO. TESTS ORGANIC TESTS CONTENT TESTS MESH  MESH  MESH MESH  MESH  TESTS LIMIT  INDEX GROUP TESTS  ohm-cm ppm ppm
1 - - - - 1 100 96 84 62 9 - - - PALE BROWN TO GRAY SAND TO SAND WITH SILT - - - - -
2 - - 3 16-18 3 100 96-97 77-81 51-61 22-35 3 NP-24  NP-10 A-2-4/A-2-6 GRAY TO BROWN SILTY TO CLAYEY SAND . . - - -
3 3 4-5 3 20-39 3 -- - - -- 17-20 -- -- - A-2-4/A-8 DARK BROWN SLIGHTLY ORGANIC SILTY SAND - - - - -
4 - - 1 18 1 100 97 84 63 39 1 24 11 A-2-6/A-6 BROWN TO GRAY BROWN CLAYEY SAND TO SANDY CLAY . - - - .
5 - - - - - - - - - - - - - A-3/A-2-4 LIGHT GRAY TO DARK BROWN FINE SAND WITH SILT TO SILTY . . - - -
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