POND SITING
REPORT

SR 46 PD&E Study
from SR 415 to CR 426

Seminole County, Florida
FPN 240216-4-28-01

April 2014




PROFESSIONAL ENGINEER CERTIFICATE

| hereby certify that | am a registered professional engineer in the State of Florida practicing with URS Corporation,
a corporation, authorized to operate as an engineering business, Certificate of Authorization No. 000002, by the
State of Florida, Department of Business and Professional Regulation, Board of Professional Engineers, and that |
have reviewed or approved the evaluation, findings, opinions, conclusions, or technical advice hereby reported for:

Project: SR 46 PD&E Study from SR 415 to CR 426

FPN: 240216-4-28-01

Location: Seminole County, Florida

Client: Seminole County and FDOT — District Five

This Pond Siting Report includes a summary of data collection efforts and conceptual drainage analyses prepared
for conceptual analyses for the SR 46 PD&E Study from SR 415 to CR 426. | acknowledge that the procedures and
references used to develop the results contained in this report are standard to the professional practice of civil
engineering as applied through design standards and criteria set forth by the federal, state, and local regulatory agencies
as well as professional judgment and experience.

Name: Danh Lee, P.E.
Signature:

P.E. Number: 68228
Date: 04/02/2014
Address: URS Corporation

315 E. Robinson Street

Suite 245

Orlando, FL 32801




Table of Contents

PAGE

EXECUTIVE SUMMARY ..t e e e e e e et e e e e 1
1.0 PROJECT OVERVIEW ....oooiiiiiiit ittt 1-1
1.1  Purpose of PONd Siting REPOIT ........cooiiiiiiieiiee e 1-1
2.0 EXISTING CONDITIONS ....cooiiiiiieit ettt 2-1
0 S To | T RTPRRT 2-1
2.2 = g o 0 £ PSSR 2-5
2.3 CF0SS DIAINS ...ttt ettt b ettt et sb e b e nne e e 2-5
2.4 Bridge STIUCTUIES .....ei ittt sre e reente e e e nneenns 2-9
2.5  FloodplainS/FIOOUWAYS ........ccviiiieiiiiiiieieeie et 2-9
2.6 Environmental CharaCteriStiCS.........cuieiiiiieiieeie e 2-9
2.6.1  CUIUIal RESOUICES ....c.veiveeiiieie ettt ae e e neeaeene e reenee e 2-9
2.6.2  WELIANGS ...t be e p e e 2-9
2.6.3 Threatened and Endangered SPECIES .......cccveiereeieeiiesieese e see e e eas 2-10

2.7 Physical Environment — Contamination...........cccocvvieiveresiie s 2-10
2.8 Existing Drainage ConditiONS ...........cooiiiiiiiieiieiieee e 2-10
3.0 PROPOSED CONDITIONS ..ottt 3-1
K T8 s o T 1 S 3-1
3.2 = g o [0 S ST R PP 3-1

K TR B O 0 TSI I - 1 SR 3-1
34 Bridge STIUCTUIES .....eiiie ettt sttt nne e 3-2
3.5  Floodplain/FIOOQWAYS........cceiiiiieiiiesiisie e 3-3
3.6  Environmental CharaCteriStiCS..........ccoeiiiiiiiieii e 3-8
3.6.1  CUNUIal RESOUICES ....c.veiiieiieie ettt sttt ettt teete e reenee e 3-8
TG VAT =1 -V o PSPPSR 3-8
3.6.3 Threatened and ENdangered SPECIES .........ccveieeieeiieiieie e 3-8

T A Y/ o101 IS T= ot o] 1SS 3-9
3.8 PropoSed DIFaiNage........cccoueiiiieieiieiiisiesii sttt sttt 3-14
TR 00 = - TS 1o 1 PSS 3-15
3.8.2  BASIN L .ottt n bbb reenes 3-17
TR T = - TS 1o PSSR 3-17
384 BASIN B ettt b et 3-18
IR T = - TS 1o I PSS 3-19
386 BASIN Do ettt bbb nes 3-21
TR N = - TS 1o T PSSR 3-22
3.8.8  BASIN F ottt bbb enes 3-23
IR e B = - TS 1o I PSS 3-24
3810 BaASIN Huooeoeiiee bbbt 3-25

3.9  Total Maximum Daily Loads (TMDL) ......ccccoeiiieiiie e 3-26
4.0 CONCLUSIONS ... .ottt e b e e e st et et e s benteeneareeneenen 4-1



Table of Contents

EXHIBITS PAGE
Exhibit 1-1 Project LOCAtION MaP.......c.oiiiiiiieiieiieie ettt 1-3
Exhibit 2-1 EXisting TYPICal SECTION.........cciveieiiiceece s 2-1
Exhibit 2-2 USDA NRCS S0il Map (L 0F 2) ..o 2-3
Exhibit 2-3 USDA NRCS S0il Map (2 0 2) ....ooiiiiieiieieee e 2-4
Exhibit 2-4 EXiSting Land USE MaP .....ooueiiiiiieiieiiee ettt 2-7
Exhibit 2-5 Future Land USE IMaP .....cc.eciiieeieiie ettt nnees 2-8
Exhibit 3-1 Rural Typical Section — Widen to the NOrth ..o 3-10
Exhibit 3-2 Rural Typical Section — Widen to the SOUth ...........cccecviviiieieciccee e 3-10
Exhibit 3-3 Surburban Typical Section — Widen to the North..........ccccoveiiiiiniiiee 3-11
Exhibit 3-4 Surburban Typical Section — Widen to the South............ccccovviviiiiceiicce e 3-11
Exhibit 3-5 Urban Typical Section — Centered WIdening ...........ccoeveviiinnienieninniene e 3-11
Exhibit 3-6 Bridge Typical Section without Shared Use Path..............cccccoevevviiniieni e, 3-12
Exhibit 3-7 Bridge Typical Section with Shared Use Path...........ccccooceiiiiiniininnii e 3-12
TABLES

Table 1-1 Summary of EXiSting CroSS DIaINS .........c.cciveiieiieiiieieeiesee e esie e eeie e e esae e sseeneens 2
Table 1-2 Pond Alternatives EValuation IMALIIX ........cocoiieiiiirniiiesie e 7
Table 2-1 EXIStING SOI TYPES...c.ui ittt esne e sne e eeenee e 2-1
Table 2-2 Summary of EXisting Cross DIraiNS .........c.cccveiiiieiieiie s 2-6
Table 2-3 Potential Contamination SITES ........cccueiveiirieerieie e 2-10
Table 3-1 BUIld AREINALIVES. ......cooieieieeie et st eneas 3-13
Table 3-2 Pre-Development and Post-Development TMDL .......c.cooviiiiinincnenenceeeeeees 3-27
Table 4-1 Summary of Pond ReCOMMENCALIONS ...........coviieiieriecieiee e 4-1
APPENDICES

APPENDIX A - FEMA FIRM Maps

APPENDIX B - USGS Quadrangle Maps
APPENDIX C - FDOT Straight Line Diagrams
APPENDIX D - Correspondence

APPENDIX E - Design Criteria

APPENDIX F - Pond Sizing Calculations
APPENDIX G - Pond Alternatives Location Plans



Executive Summary

EXECUTIVE SUMMARY

Seminole County and the Florida Department of Transportation (FDOT) District 5 have initiated
a Project Development and Environment Study (PD&E) to widen State Road 46 (SR 46) from a
two lane rural roadway to a four lane divided facility from East of SR 415 to CR 426 in
Seminole County, Florida. The purpose of the proposed improvements is to improve the
mobility in the SR 46 corridor to accommodate future projected traffic demand in the Design
Year (2035) safely and efficiently. The study will develop and evaluate concepts that address
traffic operations. The study will also evaluate the anticipated impacts and costs for each
concept.

The purpose of this pond siting report is to discuss the stormwater management plan for the
project. This report identifies pond locations, discusses right-of-way requirements, and possible
mitigation costs associated with each pond location.

Existing Drainage Conditions

SR 46 is located within the jurisdiction of the SJRWMD. According to the USGS quadrangle
maps, the approximate ground surface elevation within the project limits range from as low as
approximately +5 feet to high as approximately +75 feet. The elevations are based on 1929
National Geodetic Vertical Datum (NGVD). The project limits lie within the Middle St. Johns
River Basin of which Lake Jesup is a tributary. The Middle St. Johns River Basin is considered
an open basin that discharges to the St. Johns River, which is not considered an Outstanding
Florida Waters (OFW). However, the Florida Department of Environmental Protection (FDEP)
has adopted Total Maximum Daily Loads (TMDL) for both nitrogen and phosphorus for any
basin discharging to the St. Johns River above Lake Monroe, Lake Jesup near St. Johns River,
the St. Johns River above Lake Jesup, and the St. Johns River above Lake Harney.

The original construction of SR 46 crosses several floodplain areas longitudinally. The
floodplain locations were determined using the Federal Emergency Management Agency
(FEMA) Flood Insurance Rate Maps (FIRM) for Seminole County, Florida and incorporated
areas. The following Community-Panel Numbers were used in reference:

12117C0090F
12117CO095F
12177CO0185F
12117C0205F

FEMA FIRM identified three floodplain zones present within the limits of this project. These
zones are defined as follows:

e Zone AE - Base flood elevation determined (Elev. 9.0 ft, NAVD)
e Zone AE - Base flood elevation determined (Elev. 29.0 ft , NAVD)
e Zone A — No base flood elevation determined

Effective dates of these panels are September 28, 2007 (See Appendix A).
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Existing land use along the project corridor west of the bridge and north of SR 46, the Bergmann
Tract land is zoned vacant (other). West of the bridge and south of SR 46, the land is zoned
agricultural, residential, and conservation. Existing land use along the project corridor east of
the bridge is primarily residential single family. The parcels owned by the City of Sanford (Site
10) east of the bridge and south of SR 46 are zoned agricultural. Commercial land uses are
clustered around the intersections of SR 46 with SR 415 and CR 426. Existing land use is shown
on Exhibit 2-4. The future land use for the project area is shown on Exhibit 2-5. This project is
consistent with the future land use identified in the Seminole County Comprehensive Plan.

In general, stormwater discharged from SR 46 is not treated within the project limits. The
existing typical section of SR 46 is crowned and the travel lanes and outside shoulders slope to
the outside into existing roadside ditches. The roadside ditches then convey the stormwater
runoff to several existing cross drains. The cross drains then conveys the runoff into various
wetland areas found within the project limits, which ultimately discharge to the St. Johns River.
A summary of existing cross drains are shown in Table 1-1.

Table 1-1 — Summary of Existing Cross Drains

SUMMARY OF EXISTING CROSS DRAINS

Structure . . FI.OW FI.OW
No. Station Type Size Line I__|ne Comments
Left Right
CD-1 9+24 RCP 24" 12.56 10.72 Removed

CD-2 188+62 | RCP w/PVC Liner | 24" 13.70 13.00

CD-3 201+61 | RCP w/PVC Liner | 24" 14.00 13.80
(2)

CD-4 226+60 CBC 8'x3' 13.00 13.20
(2)

CD-5 276+60 | RCP w/PVC Liner | 24" 20.20 20.40

CD-6 296+64 | RCP w/PVC Liner | 24" 20.50 20.00

CD-7 310452 | RCP w/ PVC Liner | 24" 20.00 20.10

CD-8 326+73 | RCP w/PVC Liner | 24" 25.10 31.60

CD-9 384+60 | RCP w/PVC Liner | 18" 58.50 58.40

The only area currently treated is within the limits of the bridge replacement project, over Lake
Jesup, which was constructed in 2009. The new bridge and approaches are being treated by
existing stormwater treatment wet detention pond(s) 1 and 2. The ponds are located west and
east of the bridge, respectively. Stormwater runoff from the high point of the bridge to the west
end of the project is collected and conveyed to existing Pond 1 by a series of shoulder gutter
inlets and ditch bottom inlets. Stormwater runoff from the high point of the bridge to the east
end of the project is collected and conveyed to existing Pond 2 by a series of bridge scuppers,
shoulder gutter inlets, and ditch bottom inlets. The bridge scuppers are connected to fiber
reinforced concrete pipes that hang beneath the south side of the bridge.
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Proposed Drainage Conditions

This study anticipates the stormwater runoff for the proposed SR 46 widening will be collected
via a series of curb and gutter inlets. The existing profile grade in several areas along the project
limits is nearly flat. During the design phase, special gutter profiles may be required if widening
from the existing pavement results in less than the minimum required 0.3% gutter grades.
Stormwater runoff from the proposed bridge, high point to eastern limits, will be collected via a
series of bridge scuppers and piped into the stormwater treatment pond. Offsite drainage areas,
which are unable to be collected in the onsite system due to hydraulic constraints, will be
bypassed and conveyed via pipes that discharge to the existing outfall locations. During the
design phase, a thorough evaluation of the potential to comingle offsite and onsite runoff into a
single collection system should be performed in an effort to minimize conveyance system costs.

As stated before, the sub-basin limits were typically defined as the area between two cross

drains. During the design phase, there may be opportunities to reduce the number of ponds
required by combining sub-basins. However, this depends on the pond depth being able to
accommodate the SR 46 stormsewer system routed underneath the existing cross drains.

SR 46 is located within the jurisdiction of the SIJRWMD. The project limits lie within the
Middle St. Johns River Basin of which Lake Jesup is a tributary. The Middle St. Johns River
Basin is considered an open basin that discharges to the St. Johns River, which is not considered
an OFW. However, the Florida Department of Environmental Protection (FDEP) has adopted
Total Maximum Daily Loads (TMDL) for both nitrogen and phosphorus for any basin
discharging to the St. Johns River above Lake Monroe, Lake Jesup near St. Johns River, the St.
Johns River above Lake Jesup, and the St. Johns River above Lake Harney. See Section 3.9 for
more details regarding TMDL analysis. Also, 100-year floodplains are found within the project
limits with the majority being located around the bridge over Lake Jesup. See Section 3.5 for
more details regarding 100-year floodplain analysis.

To determine feasible pond locations, the following procedures were used:

e Establish sub-basins and determine existing outfall locations. The majority of the
sub-basins have been divided between existing cross drains.

e Soil conditions and geotechnical subsurface ground water elevations were
evaluated to determine the type of stormwater treatment facility (i.e. wet or dry
pond). The estimated seasonal high water table (ESWHT) elevations were
established based on the preliminary roadway soil survey performed by Ardaman
& Associates, permitted conditions for existing Pond(s) 1 & 2 (Bridge
Replacement project; SIRWMD Permit No. 40-117-95925-5), and permitted
conditions for existing Pond 101 (Sterling Meadows Subdivision; SIRWMD
permit No. 4-117-5166-2). The bottom elevations for all dry ponds were set at a
minimum of 18” above the ESHWT elevation.

e Existing ground elevations were determined by using Seminole County GIS Lidar
Data, 1 foot contours.

e Based on SIRWMD, water quality (treatment) and water quantity (attenuation)
criteria were determined. Please refer to Appendix E for design criteria.

3
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e All ponds were sized with the capacity to retain the required treatment volume
plus the Post-Pre attenuation volume (25 year / 24 hour) with 1 foot of freeboard
to the inside berm elevation. Please refer to calculations in Appendix F.

e Hydraulic Grade Line (HGL) elevations were compared to roadway elevations in
each basin to develop the allowable pond stages. The estimated stormsewer
tailwater elevation was assumed to be the pond stage at the 3 year / 24 hour Post-
Pre attenuation volume (closed system) plus the required treatment volume.

e The FDOT Critical Storm of 100 year / 72 hour, for open basins, was used to
determine the required Post-Pre attenuation volume in basins where there has
been record of flooding. This applies to Basin C & D.

e 100-year floodplain impacts will be compensated by Floodplain Compensation
Pond(s) 1 & 2 and roadside ditches. Floodplain compensation will be based on
any cut volume between the 100-year floodplain elevation and the ESHWT
elevation at each pond and ditch location.

e Post development TMDLs will be equal to or less than Pre development TMDLs
for all basins discharging to the St. Johns River above Lake Monroe, Lake Jesup
near St. Johns River, the St. Johns River above Lake Jesup, and the St. Johns
River above Lake Harney.

All wet ponds were sized with a 15.0 ft maintenance berm (1:15 or flatter). Side slopes of 1:4 to
two feet below the seasonal high water table, and then a 1:2 slope to the proposed pond bottom.
All dry ponds were sized with a 15.0 ft maintenance berm (1:15 or flatter) and side slopes of 1:4
to the proposed pond bottom.

Summary

Alternative pond sites have been identified along the project limits. The analysis estimates right-
of-way needs using volumetric analysis, which accounts for water quality treatment and water
quantity for runoff attenuation. The right-of-way cost estimates found in this report is a budget
tool that can be used by Seminole County and FDOT District 5 to estimate total acquisition costs
associated with each pond alternative and to budget the appropriate funds for acquisition. Right-
of-way cost estimates are not real estate appraisals and do not reflect market values.

Pond sizing calculations as well as graphics showing the roadway alignment and associated pond
site alternatives are included in Appendix F and Appendix G, respectively, of this Pond Siting
Report. Please note that the recommendations were based on pond sizes and locations
determined from preliminary calculations, reasonable engineering judgment, and assumptions.
Pond sizes and locations may change during the final design as more detailed information on
ESHWT elevations, wetland normal pool elevations, final roadway profile design, and confirmed
TMDL requirements, etc. become available. Table 1-2 shows the Pond Alternatives Evaluation
Matrix and the following states the reason(s) why the preferred pond sites were selected for each
sub-basin.
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Basin A

Pond A3 is the preferred alternative because it requires less mitigation effort. Alternative
Pond(s) Al and A2 are located within a multi-owned conservation easement, while Pond A3 is
located within a single conservation easement owned by the SJRWMD. Also, Pond A3 does not
require a proposed drainage easement for the pond outfall location, which results in less right-of-
way acquisition and wetland impacts.

Basin 1

Modification of existing Pond 1 was the only pond alternative evaluated for this basin, which
requires the least amount of additional pond right-of-way. Existing Pond 1 will be expanded to
provide additional stormwater treatment and attenuation for the proposed roadway
improvements.

Basin 2

Modification of existing Pond 2 was the only pond alternative evaluated for this basin, which
requires the least amount of additional pond right-of-way. Existing Pond 2 will be expanded to
provide additional stormwater treatment and attenuation for the proposed roadway
improvements.

Basin B

Pond B1 is the preferred alternative because the area is located within the remnant parcel that
will be purchased for the proposed roadway improvements. This pond can also utilize the
existing ditch located on the south side of West Osceola Road for its outfall location before
ultimately discharging into the St. Johns River.

Basin C

Pond C1 is the preferred alternative because this site does not require any relocation of existing
residents as compared to alternative Pond C2. Also, this site will have less wetland impacts as
compared to alternative Pond C3.

Basin D

Pond D1 is the preferred alternative because this site does not require a separate system for the
pond outfall. Also, this site would allow for the proposed improvements to resolve the drainage
issue on the downstream side of CD-5 by re-grading the existing ditch to provide positive
drainage into the adjacent wetland. The re-graded ditch could also potentially provide
compensation for the reduction in floodplain impacts created by the construction of the proposed
pond.
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Basin E

Pond E2 is the preferred alternative because this site has a higher potential of resulting in no
impacts to the 100-year floodplain as compared to alternative Pond E3. In addition, during the
design phase the proposed 25 ft drainage easement could potentially be eliminated by conveying
the pond outfall in a separate system that would discharge to the downstream side of CD-6 which
would result in no wetland impacts.

Basin F

Pond F2 is the preferred alternative because the proposed 25 ft drainage easement required for
the pond outfall will have less wetland impacts than the required easement associated with Pond
F3. Also, this proposed pond site and easement will only impact one parcel compared to two
parcels required for Pond F3.

Basin G

Pond G2 is the preferred alternative because there is less variation in the existing ground
elevations at this proposed pond site than alternative Pond G3, which should made construction
of the pond less difficult. Also, there is an existing spring in the vicinity of the Pond G3 site
where the exact location has not been determined.

Basin H

Pond H1 is the preferred alternative because there will be no impacts to wetlands as compared to
alternative Pond H3 and no business damages as compared to alternative Pond H2.



Table 1-2 - Pond Alternatives Evaluation Matrix

Pond Size
; Threatened . -
Required Arch. / Hazardous Major Utility
. . ) Total Parcel| FEMA | Wetland | . ) ) or X . . i
Pond Site including . Historical | Environmental Materials & | Social Conflict Existing Future Land Total Pond i
. Required | Flood | Impacts | Endangered L. . Rankings
Alternative | easements Impact Impact Risk . Contamination | Impact Potenial Land Use Use Costs
(acres) Zone | (acres) . Species .
& access Potential Potential (Y/N)
Impacts
(acres)
Preservation/
Pond Al 8.84 8.84 AE 8.84 Low High Medium None Low N Wet Prairies| Managed $1,586,017.29 2
Lands
Mixed Scrub| Preservation/
Pond A2 8.84 8.84 AE 8.84 Low High Medium None Low N - Shrub Managed $1,743,571.63 3
Wetland Lands
Preservation/
Pond A3 8.42 8.42 AE 8.42 Low High Medium None Low N Wet Prairies| Managed $1,664,589.66 1
Lands
Wetland
Pond B1 6.00 6.00 X 1.37 Low Medium Medium None Low N Forested Rural/5 $858,560.89 1
Mixed
| d | Publi i-
Pond B2 5.96 5.96 X 0.00 Low Low Low None Low N mproved | Public/Quasi- | o 2, 54 2
Pastures Public
. . Pine
Pond B3 6.12 6.12 A 0.50 Low High High None Low N Rural/5 $1,146,396.40 3
Flatwoods
Woodland
Pond C1 4.08 4.08 X 0.29 Low Medium Low None Low N Pastures Rural/5 $2,734,136.29 1
Woodland
Pond C2 4.16 4.16 X 0.00 Low Low Low None Low N Rural/5 $822,139.57 2
Pastures
Freshwater | Public/Quasi-
Pond C3 4.16 4.16 A 4.16 Low High Medium None Low N /Of $847,860.66 3
Marshes Public
. Residential,
Pond D1 2.00 2.00 A 0.00 Medium Low Low None Low N Rural Rural/5 $440,880.39 1
Improved
Pond D2 1.99 1.99 X 0.00 Medium Low Low None Low N Par:tures Rural/5 $316,184.05 2
. Freshwater
Pond D3 1.99 1.99 A 0.00 Medium Low Low None Low N Marshes Rural/5 $429,489.97 3
. . Rural Land
Pond E2 2.07 2.07 AE 0.10 Medium Medium Low Low Low N . o Rural/5 $309,210.32 1
in Transition
Wetland
Pond E3 1.97 1.97 A 0.02 Medium Medium Medium None Low N Forested Rural/5 $274,889.26 2
Mixed
. Rural Land
Pond F2 1.54 1.54 X 0.03 High Low Low Low Low N . i Rural/5 $233,810.84 1
in Transition




Table 1-2 - Pond Alternatives Evaluation Matrix

Pond Size
; Threatened . -
Required Arch. / Hazardous Major Utility
. . ) Total Parcel| FEMA | Wetland | . ) ) or X . . i
Pond Site including . Historical | Environmental Materials & | Social Conflict Existing Future Land Total Pond i
. Required | Flood | Impacts | Endangered L. . Rankings
Alternative | easements Impact Impact Risk . Contamination | Impact Potenial Land Use Use Costs
(acres) Zone | (acres) . Species .
& access Potential Potential (Y/N)
Impacts
(acres)
Upland
. . . Mixed
Pond F3 1.74 1.74 X 0.13 High Medium Medium None Low N . Rural/5 $256,317.16 2
Coniferous/
Hardwood
Sand and
Pond G2 3.16 3.16 X 0.00 Low Low Low None Low N . Rural/5 $295,729.09 1
Gravel Pits
Upland
. . . Mixed
Pond G3 3.49 3.49 X 0.00 High Low-Medium |Low-Medium)| None Low N . Rural/5 $358,586.31 2
Coniferous/
Hardwood
Pine
Pond H1 2.89 2.89 X 0.00 High Low Low None Low N Rural/5 $402,317.56 1
Flatwoods
. Pine
Pond H2 2.96 2.96 X 0.00 Medium Low Low Low Low N Rural/5 $1,512,437.96 2
Flatwoods
Pine
Pond H3 2.98 2.98 X 0.02 High Low Low None Low N Rural/5 $1,933,872.93 3
Flatwoods
Cabbage |Preservation/
MOD Pond 1 1.02 1.02 AE 1.00 Low Medium Medium None Low N Palm Managed $282,194.86 1
Hammock Lands
Upland
. Mixed
MOD Pond 2 1.72 1.72 AE 0.00 High Low Low None Low N ) Rural/5 $391,552.79 1
Coniferous/
Hardwood
Upland
. . . Mixed Planned
FP Comp 1 8.15 8.15 AE 0.00 High Medium Medium None Low N . $1,373,710.43 1
Coniferous/ | Development
Hardwood
Upland
. . . . Mixed
FP Comp 2 26.96 26.96 AE 3.81 High Medium-High High None Low N . Rural/5 $3,462,443.69 1
Coniferous/
Hardwood

Note: The cost evaluation for the stormwater management facility alternatives in this report includes stormwater management facility construction costs, costs associated with
wetland impacts, and parcel acquisition costs. The stormwater management facility construction costs includes cost of installed drainage structures, drainage pipes and
outfalls, clearing and grubbing, earthwork excavation and grading, berm construction, fencing, access accommodations, and sodding. The associated parcel acquisition costs
for each alternative evaluated includes the estimated cost of land and any impacted improvements, administrative costs, and legal fees.
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PROJECT OVERVIEW

Seminole County and the Florida Department of Transportation (FDOT) District 5 have
initiated a Project Development and Environment Study (PD&E) to widen State Road 46
(SR 46) from a two lane rural roadway to a four lane divided facility from East of SR 415
to CR 426 in Seminole County, Florida. The purpose of the proposed improvements is to
improve the mobility in the SR 46 corridor to accommodate future projected traffic
demand in the Design Year (2035) safely and efficiently. Exhibit 1-1 shows the project
location and study limits.

Purpose of Pond Siting Report

This Pond Siting Report (PSR) provides an analysis of potential pond sites along SR 46
for Seminole County and the FDOT. The analysis estimates right-of-way requirements
using a volumetric analysis, which accounts for water quality (treatment) and water
quantity (attenuation) requirements.

A variety of factors are used to determine right-of-way requirements for each potential
pond site. The following factors were used:

e Required treatment volume and attenuation volume
e Soil types and water table

e Wetland limits

e Floodplain limits

e Threatened and endangered species

e Cultural and historical sites

e Property lines

e Location of site with respect to outfall location

Resources used for this report include the following:

e Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps
(FIRM) for Seminole County and incorporated areas. The following Community-
Panel Numbers, with an effective date of September 28, 2007, were used:
12117C0090F, 12117CO0095F, 12117C0185F, and 12117C0205F (Refer to
Appendix A).

e U.S. Department of Agriculture (USDA) Natural Resources Conservation Service
Soil Survey of Seminole County (1990).

e U.S. Geological Survey (USGS) Quadrangle Maps T19S-R31E, T20S-R31E, and
T20S-R32E (Refer to Appendix B).

e FDOT Construction Plans of SR 46, Financial Project ID No(s): 240163-1-52-01,
240216-2-52-01, 407355-1-52-01, 417178-1-52-01, and 7704-105.

1-1
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e Centex Homes Construction Plans of Sterling Meadows, SIRWMD Permit No. 4-
117-51666-2.

e FDOT Straight Line Diagram of Road Inventory (Refer to Appendix C).
e Seminole County GIS Database for floodplains.

e Seminole County GIS Lidar Data, 1 foot contours.
e Correspondence (Refer to Appendix D).
e Field investigation.

1-2
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Exhibit 1-1 - Project Location Map

1-3



SECTIONTWO Existing Conditions

2.0

2.1

EXISTING CONDITIONS

SR 46 is classified as a Rural Principal Arterial within the project limits. The portion of
SR 46 included in this Pond Siting Report has limits from East of SR 415 to CR 426 in
Seminole County, a distance of approximately 7.4 miles. Within the project limits, the
existing typical roadway section of SR 46 (See Exhibit 2-1) consists of a rural section
with two 12-foot lanes and 6-foot (4-foot paved) outside shoulders.

Exhibit 2-1 — Existing Typical Section

Soils

Geotechnical information reviewed for this report included the 1990 Soil Survey for
Seminole County, Florida, as prepared by the U.S. Department of Agriculture Natural
Resources Conservation Service. Table 2-1 lists the existing soil types present in the
project area and corresponds to the figures presented in Exhibit 2-2 and Exhibit 2-3.

2-1
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Table 2-1 — Existing Soil Types

Symbol Soil Type

3 Arents, 0 to 5% slopes

9 Basinger and Delray fine sands

10 Basinger, Samsula and Hontoon soils,
depressional

11 Basinger and Smyrna fine sands,
depressional

12 Canova and Terra Ceia mucks

13 EauGallie and Immokalee fine sands

15 Felda and manatee mucky fine sands,
depressional

16 Immokalee sand

17 Brighton, Samsula and Sanibel mucks

18 Malabar fine sand
19 Manatee, Floridana and Holopaw soils,

frequently flooded
20 Myakka and EauGallie fine sands
21 Nittaw mucky fine sand, depressional
22 Nittaw muck, occasionally flooded
23 Nittaw, Okeelanta and Basinger soils,
frequently flooded
25 Pineda fine sand
26 Udorthents, excavated
27 Pomello fine sand, 0 to 5% slopes

29 St. Johns and EauGallie fine sands
33 Terra Ceia muck, frequently flooded
35 Wabasso fine sand

99 Water
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Exhibit 2-2 — USDA NRCS Soil Map (1 of 2)
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Exhibit 2-3 — USDA NRCS Soil Map (2 of 2)
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2.2

2.3

Land Use

Existing land use along the project corridor west of the bridge and north of SR 46, the
Bergmann Tract land is zoned vacant (other). West of the bridge and south of SR 46, the
land is zoned agricultural, residential, and conservation. Existing land use along the
project corridor east of the bridge is primarily residential single family. The parcels
owned by the City of Sanford (Site 10) east of the bridge and south of SR 46 are zoned
agricultural. Commercial land uses are clustered around the intersections of SR 46 with
SR 415 and CR 426. Existing land use is shown on Exhibit 2-4. The future land use for
the project area is shown on Exhibit 2-5. This project is consistent with the future land
use identified in the Seminole County Comprehensive Plan.

Cross Drains

There are a total of 9 cross drains within the limits of this project ranging from 18” RCP
to double 8 X 3 CBC (See Table 2-2). All these existing cross drains have been
numbered and are shown on the Pond Alternatives Location Plans (Refer to Appendix
G). There is also one existing bridge over Lake Jesup that was recently constructed in
2009. As part of the proposed roadway improvements, a parallel bridge will be
constructed on the north side of the existing bridge.

According to the FDOT Maintenance Department, all of the cross drains are in good
physical condition; however, there are two locations where there has been record of
flooding problems on the downstream side of the cross drains. The first location being in
the vicinity of CD-4, north of SR 46 and east of Mullet Lake Park Road. The FDOT
Maintenance Department believes that the flooding problem exists in this area due to the
lack of positive drainage grading located through downstream private properties and the
ultimate outfall of the conveyance system leading into the St. Johns River. The second
location being in the vicinity of CD-5, north of SR 46 and east of Mockingbird Lane.
The FDOT Maintenance Department believes that the flooding problem exists in this area
due to the lack of positive drainage grading located within the downstream private
property into which the cross drain discharges before entering the wetland located within
this property. The FDOT Maintenance Department does not believe that the existing
cross drains are undersized in these locations, but the problems exist due to the lack of
positive drainage grading within downstream private properties and that the problems
cannot be fixed without some type of drainage easement. (Appendix D shows records of
telephone conversations). The fact that the flooding occurs on the downstream side of
the existing cross drains would indicate that the size of the existing cross drains are most
likely not the cause of the flooding.

Field investigation was also conducted for all the existing cross drains within the project
limits. Field inspection revealed a discrepancy with the FDOT Straight Line Diagram of
Road Inventory for CD-4. The inventory shows this cross drain as a double 8’ X 2 CBC,
but field measurements indicate this cross drain is actually a double 8 X 3’ CBC.
Several of the cross drains contain PVC liners due to minor leaking at the joints
according to the FDOT Maintenance Department. The FDOT Maintenance Department
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also stated that replacement of the existing cross drains should be examined to meet the
design service life projected within this PD&E Study.

The existing cross drains were analyzed using FHWA’s HY-8 program and the
discharges were calculated using FDOT’s velocity method. Detailed calculations for all
existing cross drain can be found in the SR 46 PD&E Location Hydraulics Report.

Table 2-2 — Summary of Existing Cross Drains

SUMMARY OF EXISTING CROSS DRAINS

Structure . . FI.OW FI.OW
No. Station Type Size Line I__|ne Comments
Left Right
CD-1 9+24 RCP 24" 12.56 10.72 Removed

CD-2 188+62 | RCP w/PVC Liner | 24" 13.70 13.00

CD-3 201+61 | RCP w/PVC Liner | 24" 14.00 13.80
)

CD-4 226+60 CBC 8'x3" 13.00 13.20
(2)

CD-5 276+60 | RCP w/PVC Liner | 24" 20.20 20.40

CD-6 296+64 | RCP w/PVC Liner | 24" 20.50 20.00

CD-7 310+52 | RCP w/PVC Liner | 24" 20.00 20.10

CD-8 326+73 | RCP w/PVC Liner | 24" 25.10 31.60

CD-9 384+60 | RCP w/PVC Liner | 18" 58.50 58.40
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Exhibit 2-4 Existing Land Use Map
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Exhibit 2-5 Future Land Use Map

2-8



SECTIONTWO Existing Conditions

2.4

2.5

2.6

2.6.1

2.6.2

Bridge Structures

There is one bridge within the project limits. The bridge over Lake Jesup / St. Johns
River was constructed in 2009, is in good condition. The bridge spans three historic
channels of the St. Johns River. Channel A (approximate Station 105+00) is the existing
channel into Lake Jesup from the St. Johns River. Channel B, at approximately Station
114+00, is defined as the historic route of the St. Johns River that was filled in as part of
the construction of the causeway that was removed as part of the bridge construction.
Channel C, an eastern channel from the St. Johns River to Lake Jesup filled in by past
river dredging projects, is located at approximately Station 135+00.

Floodplains/Floodways

The original construction of SR 46 crosses several floodplain areas longitudinally. The
floodplain locations were determined using the Federal Emergency Management Agency
(FEMA) Flood Insurance Rate Maps (FIRM) for Seminole County, Florida and
incorporated areas. The following Community-Panel Numbers were used in reference:

12117CO090F
12117CO0095F
12177C0185F
12117C0205F

FEMA FIRM identified three floodplain zones present within the limits of this project.
These zones are defined as follows:

e Zone AE - Base flood elevation determined (Elev. 9.0 ft, NAVD)
e Zone AE - Base flood elevation determined (Elev. 29.0 ft , NAVD)
e Zone A — No base flood elevation determined

Effective dates of these panels are September 28, 2007 (Refer to Appendix A).
Environmental Characteristics
Cultural Resources

A Cultural Resource Assessment Survey (CRAS) was conducted by Janus Research.
Please refer to the SR 46 PD&E Study CRAS for more detailed information.

Wetlands

A Wetland Evaluation Report (WER) was performed by EMD. Please refer to the SR 46
PD&E Study WER for more detailed information.
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2.6.3 Threatened and Endangered Species

2.7

2.8

An Endangered Species Biological Assessment (ESBA) report was performed by EMD.
Please refer to the SR 46 PD&E Study ESBA report for more detailed information.

Physical Environment — Contamination

Forty-one properties within the project area were assessed for potential contamination
and assigned risk ratings. Of these 41 properties, 12 were assigned potential
contamination risk ratings of low, medium or high. These 12 properties are listed in
Table 2-3.

Table 2-3 — Potential Contamination Sites

ID Name Address " Risk Rating
1 | RaceTrac 4115SR46 E Low
2 | Joyce Well Drilling (former location) 4125 E HWY 46 Low
3 | The Pantry, Inc. (gas station) 4140 E SR 46 (@ SR 415) High
4 | Residence/Complete Well & Pump Service 4565 SR 46 E Low
5 | Former Trombley’s Auto Body 2740 SR 46 W High
6 | Lake Jesup Groves Maintenance Area 2017 SR 46 W Medium
7 | Former Landscape Supply/Nursery Not Listed Low
8 | Former Mining/Borrow Pit Not Listed Low
9 | Focal Point Landscape Supplies — Nursery Area 145 SR 46 W Low
10 | Geneva Food Store/MJM Food Store 140 SR 46 W Medium
11 | Kangaroo Express/Handy Way 2655 173 1% St. Low
12 | Chuck’s Automotive Repair 145 E. SR 46 Low

Existing Drainage Conditions

SR 46 is located within the jurisdiction of the SJRWMD. According to the USGS
quadrangle maps, the approximate ground surface elevation within the project limits
range from as low as approximately +5 feet to high as approximately +75 feet. The
elevations are based on 1929 National Geodetic Vertical Datum (NGVD). The project
limits lie within the Middle St. Johns River Basin of which Lake Jesup is a tributary. The
Middle St. Johns River Basin is considered an open basin that discharges to the St. Johns
River, which is not considered an Outstanding Florida Waters (OFW). However, the
Florida Department of Environmental Protection (FDEP) has adopted Total Maximum
Daily Loads (TMDL) for both nitrogen and phosphorus for any basin discharging to the
St. Johns River above Lake Monroe, Lake Jesup near St. Johns River, the St. Johns River
above Lake Jesup, and the St. Johns River above Lake Harney. Also, 100-year
floodplains are found within the project limits with the majority being located around the
bridge over Lake Jesup.

In general, stormwater discharged from SR 46 is not treated within the project limits.
The existing typical section of SR 46 is crowned and the travel lanes and outside
shoulders slope to the outside into existing roadside ditches. The roadside ditches then
convey the stormwater runoff to several existing cross drains. The cross drains then
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conveys the runoff into various wetland areas found within the project limits, which
ultimately discharge to the St. Johns River.

The only area currently treated is within the limits of the bridge replacement project, over
Lake Jesup, which was constructed in 2009. The new bridge and approaches are being
treated by existing stormwater treatment wet detention pond(s) 1 and 2. The ponds are
located west and east of the bridge, respectively. Stormwater runoff from the high point
of the bridge to the west end of the project is collected and conveyed to existing Pond 1
by a series of shoulder gutter inlets and ditch bottom inlets. Stormwater runoff from the
high point of the bridge to the east end of the project is collected and conveyed to
existing Pond 2 by a series of bridge scuppers, shoulder gutter inlets, and ditch bottom
inlets. The bridge scuppers are connected to fiber reinforced concrete pipes that hang
beneath the south side of the bridge.
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3.0

3.1

3.2

3.3

PROPOSED CONDITIONS
Soils

A preliminary geotechnical investigation was performed to conceptually evaluate
roadway and stormwater management constraints. Specifically, the purpose of this
preliminary geotechnical investigation was to evaluate subsurface conditions at the
alternative stormwater pond and swale sites for the proposed SR 46 widening. No
borings were performed for the roadway. This information was used to develop
preliminary recommendations regarding the geotechnical engineering aspects of the
roadway, pond, and swale alternatives.

The geotechnical investigation includes one boring per preferred pond site and alternative
swale locations. Geotechnical parameters were established to determine the existing
ground water elevations, estimated seasonal high water table (ESHWT) elevations, and
permeability rates per boring location. For detailed geotechnical data, refer to the
Preliminary Geotechnical Investigation Report.

The soil classifications for this project will not change as a result of the proposed
improvements.

Land Use

The Land Use for this project will not change as a result of the proposed improvements.

Cross Drains

As previously stated, there are a total of 9 cross drains within the limits of this project
ranging from 18” RCP to double 8” X 3’ CBC. The proposed SR 46 widening will impact
all the cross drains.

West of the St. Johns River Bridge, there is only one cross drain (CD-1) which will be
eliminated once the proposed improvements are complete at the intersection of SR 415
and SR 46 under the FDOT FPID 240216-2-52-01 project.

East of the St. Johns River Bridge, the existing cross drains (CD-2 thru CD-8) were
analyzed based on the worst case scenario only, which is the Rural Best Fit Option. The
Rural Best Fit Option will require a greater extension length of the cross drains as
compared to the Suburban Best Fit Option. The rural typical section will require the
proposed length of the cross drains to be approximately 170 feet in length and will also
result in a lower outside edge of pavement elevation due to the widening of SR 46. As a
result, several of the cross drains will need to be upsized to maintain an allowable
headwater elevation.  The remaining cross drains will be replaced in kind to meet the
design service life projected within this PD&E Study.
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3.4

Between Hart Road to CR 426, there is only one cross drain (CD-9) that was analyzed
based on the urban typical section. The urban typical section will require the proposed
length of the cross drains to be approximately 104 feet in length and will also result in a
lower outside edge of pavement elevation due to the widening of SR 46. As a result, this
cross drain will need to be upsized to maintain an allowable headwater elevation.

All proposed cross drains will be sized to ensure an allowable headwater elevation. The
allowable headwater elevation was determined from an evaluation of land use upstream
of the culvert and the proposed roadway elevation. The following factors were also
considered in determining the allowable headwater elevation:

= Non-damaging or permissible upstream flooding elevations (e.g. existing
buildings or Flood Insurance Regulations).

= State Regulatory Constraints (e.g. Water Management District).

= No encroachment into the proposed elevation of the outside edge of travel lane.

The cross drains were analyzed using FHWA’s HY-8 program and the discharges were
calculated using FDOT’s velocity method. Detailed calculations for all proposed cross
drain can be found in the SR 46 PD&E Location Hydraulics Report.

Bridge Structures

The existing bridge was constructed 88 feet to the south of the bridge and causeway it
replaced. The proposed bridge will be constructed to the north of the existing bridge,
within the limits of the since-demolished bridge and causeway. Depending on the
selected typical section, the proposed bridge will either be offset 30 or 40 feet to the north
of the existing bridge. There will be no walls on the project, as sloped embankment will
be used at both end bents.

As the proposed bridge will run along-side the existing bridge, span the same distance,
have similar geometric constraints and provide the same number of travel lanes, both
aesthetics and economics dictate that the proposed bridge be constructed with the same
structural system as that used by the recently completed existing bridge. The only
difference from the existing structure will be the use of Florida-I girders in lieu of
AASHTO Type IV girders. The 2012 FDOT Structures Design Guidelines state in
section 4.3.1 that all new bridges and bridge widenings with I-shaped beams shall utilize
Florida-1 Beams. These beams are more cost effective than AASHTO girders, providing
for longer spans with wider beam spacings. Horizontal and vertical alignments will
match those of the existing bridge.

The proposed bridge will provide two 12-foot wide travel lanes, with 10-foot outside and
six-foot inside shoulders and 32-inch F-Shape Traffic Railings for a total width of 43
feet, one inch. The typical section will consist of 4- Florida-1 54 girders, spaced at 11°-
117, and an eight and one half inch thick slab. Spans will largely match those of the
existing bridge, with all pile bents perpendicular to the centerline except for those at
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3.5

Channel B. In order for the intermediate bents on either side of Channel B to align with
those of the existing bridge, span lengths will need to be adjusted within the vicinity of
the channel. The substructure will exclusively utilize pile bents.

To accommodate a multi-use path, the bridge’s cross section width could be increased.

In this case, the cross-section would consist of two 12-foot travel lanes, with 10-foot
outside and six-foot inside shoulders and 32-inch F-Shape Traffic Railings, and the trail
with a 32-inch Vertical Shape Railing and a Post “C” Bridge Aluminum
Pedestrian/Bicycle Bullet Railing — a total width of 54’-1%". For this alternative, the
typical section will consist of five-Florida-I 54 girders, spaced at 11°-9”, and an eight and
one half inch thick slab. As is the case without the multi-use trail, spans will match those
of the existing bridge, with all pile bents perpendicular to the centerline except for those
at Channel B, and the substructure will exclusively utilize pile bents.

The existing bridge’s intermediate pier placement at Channels A, B, and C were largely
dictated by the need to accommodate a possible future navigable waterway. At the time,
the United States Army Corps of Engineers (USACE) was investigating the possible
closure of a portion of the existing navigable waterway, which runs along the north side
of the bridge, and redirecting it through two of the channels to improve water flow into
Lake Jesup. Since that time the USACE finalized the Lake Jesup Ecosystem Restoration
Report, selecting the No Action alternative. Having concluded that Government Cut has
not attributed to the ecological decline of Lake Jesup, there are no current plans to run the
navigable waterway through any of the channels. However, during final design,
coordination with the USACE should take place in order to confirm that this is still the
case.

Deck drainage for the proposed bridge will match that of the existing bridge. From the
high point to the west water will flow to inlets located at the end of the bridge. From the
high point to the east inlets along the deck will route water to an underdeck drainage

pipe.
Floodplain/Floodways

SR 46 within the limits of this project was constructed on fill and according to available
information it appears that the highway is above the 100-year floodplain. An evaluation
of 100-year floodplain conditions for this project has been performed to determine the
impacts from the embankment required for the proposed widening and proposed ponds.
By superimposing the FEMA FIRM maps onto the preferred roadway build alternative,
the 100- year floodplain encroachment locations have been determined.

The 100-year floodplain impacts and compensation analysis will be based on the
preferred roadway alternative and preferred stormwater treatment ponds. The analysis
identified five floodplain boundary encroachments within the project limits. The
following provides details regarding floodplain impact locations, conditions, and the
method used for floodplain calculations are discussed below.
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Floodplain No. 1

According to the FEMA FIRM maps, the limits of Floodplain No. 1 begin at STA 30+32
and ends at STA 142+84. This floodplain is classified as Zone AE, where the base
floodplain elevation has been determined to be 9.0 ft NAVD. The roadway embankment
required for the proposed widening of SR 46, construction of the new bridge, and
proposed ponds will result in impacts to this floodplain. Floodplain impacts will be
based on any fill volume above the ESHWT elevation or natural ground, whichever is
higher, to the 100-year floodplain elevation.

In order to quantify volumetric floodplain impacts due to the proposed widening of SR
46, preliminary roadway cross sections have been developed using the proposed
Suburban Typical Section (widen south and best fit) and Lidar data for Seminole County
was used to determine existing ground conditions. In addition, estimated seasonal high
water table (ESHWT) elevations from the Bridge Replacement project were used to
establish ground water conditions, from STA 77+00 to STA 148+00. The Bridge
Replacement project datum is NGVD, therefore a conversion factor of 1 foot has been
used to convert from NGVD to NAVD, with NAVD elevations being lower. From STA
22+00 to STA 30+00, a conservative approach will be used to define volumetric
floodplain impacts as any fill above the existing ground elevation to the 100-year
floodplain elevation. From STA 31+00 to STA 76+00, the ESHWT elevation will be
based on the highest existing ground elevation on the north side of SR 46. This approach
is conservative and consistent with typical ESHWT elevations that occur within wetlands
as well as the preliminary pond boring taken for proposed Pond A.

Based on the preliminary roadway cross sections, floodplain impact (fill) area(s) were
quantified per cross section and the average end method was used to determine the
volumetric floodplain impacts due to the proposed widening of SR 46.

Floodplain impacts due to the construction of the new bridge were considered minimal
and were not calculated as part of this floodplain analysis.

Floodplain impacts due to the construction of the ponds were determined by calculating
the average fill height between the 100-year floodplain elevation and the ESHWT
elevation per location. Then the pond area required to tie down the proposed pond berm
elevation to the ESHWT elevation was measured in CADD. However, in some cases
only a portion of the pond is within the floodplain boundary. In such cases, only those
areas were measured to determine the floodplain impacts. In order to determine the
volumetric floodplain impact created by the pond berms, the impact area(s) were
multiplied by the average fill height.

Floodplain compensation for Floodplain No. 1 will be achieved by the construction of
Floodplain Compensation Pond(s) 1 and 2. Floodplain compensation will be based on
any cut volume between the 100-year floodplain elevation and the ESHWT elevation at
each pond location.
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Floodplain Compensation Pond 1 is located north of SR 46, adjacent to the Sterling
Meadows subdivision. Once wetland delineation was performed by EMD, the original
pond area was revised to avoid impacts to the wetland. However, the preliminary pond
boring performed by Ardaman & Associates, Inc. was taken within the limits of this
wetland and showed the ESHWT elevation at the ground surface. Additional borings are
recommended to be performed within the revised pond location during the design phase
of this project. For the purposes of this study, the geotechnical boring information from
the Sterling Meadows subdivision Pond 101 (SJRWMD Permit No. 4-117-51666-2), was
used to establish the ESHWT elevation for Floodplain Compensation Pond 1. The
borings indicate that the average ESHWT elevation is 1.5 ft below the existing ground
surface elevation. According to Lidar data, the ESHWT elevation would be
approximately 7.5 ft NAVD. The Sterling Meadows subdivision Pond 101 is located just
west of proposed Floodplain Compensation Pond 1. The northeast corner of this pond
creates minor floodplain impacts and has been calculated by the method described above.

Floodplain Compensation Pond 2 is located east of Lake Jesup and north of SR 46,
adjacent to modified Pond 2. The preliminary pond boring performed by Ardaman &
Associates, Inc. indicates that the ESHWT elevation is 1 ft below the existing ground
surface elevation. According to Lidar data, the ESHWT elevation from Ardaman &
Associates, Inc. would be approximately 11.5 ft NAVD which appears to be relatively
high considering the 100-year floodplain elevation is 9.0 ft NAVD and the permitted
ESWHT elevation used for adjacent Pond 2, constructed during the bridge replacement
project, is 8.0 ft NGVD which converts to 7.0 ft NAVD. Therefore an estimate of 8.0 ft
NAVD will be used as the ESHWT elevation within the proposed pond area for the
floodplain compensation calculations. The northwest corner of this pond creates minor
floodplain impacts and has been calculated by the method described above.

The following table summarizes the 100-year floodplain impacts and compensation
associated with Floodplain No. 1. For detailed calculations of the values shown, please
refer to the SR 46 PD&E Location Hydraulics Report.

Proposed Condition Floodplain Impact Floodplain Compensation
Volume Volume
(ac-ft) (ac-ft)
SR 46 Widening 29.17 NA
Floodplain Comp Pond 1 0.04 11.09
Pond A3 2.14 NA
Modified Pond 1 0.82 NA
Floodplain Comp Pond 2 0.08 24.27
Floodplain No. 1 Project
Total: 32.25 35.36
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Floodplain No. 2

According to the FEMA FIRM maps, the limits of Floodplain No. 2 begin at STA
199+59 and ends at STA 211+48 within the proposed right-of-way required for the
proposed widening of SR 46. This floodplain is located on the north side of SR 46 and is
classified as Zone A, where the base floodplain elevation has not been determined. In
order to establish the 100-year floodplain elevation, the FEMA floodplain area was
digitized and overlaid upon the one-foot Lidar contours and compared to one another.
Through this process, a preliminary estimate for the 100-year floodplain elevation was
determined to be 16.5 ft NAVD. Due to the proximity and similar soil type, the ESWHT
elevation from the preliminary pond boring for proposed Pond B will be used to establish
the ESHWT elevation for Floodplain No. 2 calculations. According to Lidar Data, the
existing ground elevation at the boring is 15.0 ft NAVD, which puts the ESHWT
elevation at 14.5 ft NAVD. The roadway embankment required for the proposed
widening of SR 46 will result in impacts to this floodplain. Floodplain impacts will be
based on any fill volume above the ESHWT elevation or natural ground, whichever is
higher, to the 100-year floodplain elevation.

Floodplain compensation for Floodplain No. 2 will be achieved by the construction of
roadside ditches. Floodplain compensation will be based on any cut volume between the
100-year floodplain elevation and the ESHWT elevation.

The following table summarizes the 100-year floodplain impacts and compensation
associated with Floodplain No. 2. For detailed calculations of the values shown, please
refer to the SR 46 PD&E Location Hydraulics Report.

Proposed Condition Floodplain Impact Floodplain Compensation
Volume Volume
(ac-ft) (ac-ft)
SR 46 Widening 0.69 0.69
Floodplain No. 2 Project
Total: 0.69 0.69

Floodplain No. 3

According to the FEMA FIRM maps, the limits of Floodplain No. 3 begin at STA
198+77 and ends at STA 204+99 within the proposed right-of-way required for the
proposed widening of SR 46. This floodplain is located on the south side of SR 46 and is
classified as Zone A, where the base floodplain elevation has not been determined. In
order to establish the 100-year floodplain elevation, the FEMA floodplain area was
digitized and overlaid upon the one-foot Lidar contours and compared to one another.
Through this process, a preliminary estimate for the 100-year floodplain elevation was
determined to be 16.5 ft NAVD. Due to the proximity and similar soil type, the ESWHT
elevation from the preliminary pond boring for proposed Pond B will be used to establish
the ESHWT elevation for Floodplain No. 3 calculations. According to Lidar Data, the
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existing ground elevation at the boring is 15.0 ft NAVD, which puts the ESHWT
elevation at 14.5 ft NAVD. The roadway embankment required for the proposed
widening of SR 46 will result in impacts to this floodplain. Floodplain impacts will be
based on any fill volume above the ESHWT elevation or natural ground, whichever is
higher, to the 100-year floodplain elevation.

Floodplain compensation for Floodplain No. 3 will be achieved by the construction of
roadside ditches. Floodplain compensation will be based on any cut volume between the
100-year floodplain elevation and the ESHWT elevation.

The following table summarizes the 100-year floodplain impacts and compensation
associated with Floodplain No. 2. For detailed calculations of the values shown, please
refer to the SR 46 PD&E Location Hydraulics Report.

Proposed Condition Floodplain Impact Floodplain Compensation
Volume Volume
(ac-ft) (ac-ft)
SR 46 Widening 0.19 0.22
Floodplain No. 3 Project
Total: 0.19 0.22

Floodplain No. 4

According to the FEMA FIRM maps, the limits of Floodplain No. 4 begin at STA
295+18 and ends at STA 313+10. This floodplain is located on the south side of SR 46
and is classified as Zone AE, where the base floodplain elevation has been determined to
be 29.0 ft NAVD.

The existing roadway profile within this area ranges from 25.0 ft to 28.5 ft NAVD. By
digitizing the FEMA floodplain area and overlaying it upon the proposed roadway
alignment, it appears as though the widening would encroach upon this floodplain.
However, while developing preliminary roadway cross sections with use of one-foot
Lidar contours for this area, there appears to be an existing land berm which contains the
100-year floodplain from encroaching into SR 46. The fact that there has been no record
of flooding issues in this area would further reinforce this assumption.

During the design phase of this project, it would be prudent to gather addition survey to
define the limits of the existing land berm to ensure that the 100-year floodplain would
not encroach into the proposed widening of SR 46. In addition, if any proposed
improvement impact the existing land berm, replacement of the berm at an elevation
higher than 29.0 ft NAVD will be required.
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3.6

3.6.1

3.6.2

3.6.3

Floodplain No. 5

According to the FEMA FIRM maps, the limits of Floodplain No. 5 begin at STA
295+35 and ends at STA 296+32 within the proposed right-of-way required for the
proposed widening of SR 46. This floodplain is located on the north side of SR 46 and is
classified as Zone A, where the base floodplain elevation has not been determined. In
order to establish the 100-year floodplain elevation, the FEMA floodplain area was
digitized and overlaid upon the one-foot Lidar contours and compared to one another.
Through this process, a preliminary estimate for the 100-year floodplain elevation was
determined to be 22.5 ft NAVD.

The limits of Floodplain No. 5 only encroach into the proposed 10-foot shared-use-path
on the north side of the roadway. Since this encroachment area is so minor, during the
design phase of this project the horizontal and vertical placement of the proposed 10-foot
shared-use-path should be adjusted to avoid any impacts to Floodplain No. 5.

Environmental Characteristics
Cultural Resources

The project team conducted a Cultural Resources Assessment Survey (CRAS) for all
pond alternatives. No potential impacts to archaeological or historic resources are
anticipated. Please refer to the SR 46 PD&E Study CRAS for more detailed
information.

Wetlands

All of the wetland systems found within the project corridor are currently impacted by
their close proximity to the heavily travelled roadway, by drainage projects, and by the
adjacent commercial or residential developments. Other surface waters will also be
impacted by the proposed roadway improvements, both upland-cut and wetland-cut
ditches.

The total number of wetland impacts for the Preferred Alternative is 27.31 acres. The
Preferred Alternative will directly impact approximately 27.05 acres of forested wetlands
and 0.26 acres of wet prairie / marsh. Additionally, approximately 1.33 acres of wetland-
cut ditches will be impacted. Please refer to the SR 46 PD&E Study Wetland
Evaluation Report (WER) for more detailed information.

Threatened and Endangered Species
The field survey conducted by EMD revealed occurrences of wading birds, eagles, osprey

and other raptors, small passerine birds, and amphibians in the project corridor. Evidence
of deer, wild hogs, raccoons, and opossums were also determined to be found along the
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3.7

project corridor. Please refer to the SR 46 PD&E Study Endangered Species
Biological Assessment (ESBA) report for more detailed information

Typical Sections

For the purposes of analyzing build alternatives, the project was split into four segments
as follows:

e Segment 1 — SR 415 to the west end of the Lake Jesup/St. Johns River Bridge
e Segment 2 — The Lake Jesup/St. Johns River Bridge

e Segment 3 — The east end of the Lake Jesup/St. Johns River Bridge to Hart Rd
e Segment 4 — Hart Road to CR 426

Two typical sections, rural and suburban, were analyzed for the widening of SR 46
between SR 415 and Hart Road and an urban typical section is proposed for the widening
of SR 46 from Hart Road to CR 426. For the rural and suburban typical sections, a widen
north and a widen south option was explored.

The rural typical section includes two 12-foot lanes in each direction with eight-foot
(two-foot paved) inside shoulders and 10-foot (five foot paved) outside shoulders, which
serve as undesignated bicycle lanes. A 40-foot median separates the travel lanes.
Conveyance swales are provided on each side of the roadway within the 36-foot clear
zone. The design speed of the rural typical section is 60 mph and it requires a minimum
of 188 feet of right-of-way (See Exhibit 3-1 and Exhibit 3-2).

The suburban typical section includes two 12-foot lanes in each direction with four-foot
inside shoulders and 6.5-foot outside shoulders, which serve as undesignated bicycle
lanes. A 30-foot median separates the travel lanes and type E curb and gutter is proposed
on both the inside and outside edges of pavement. Within the 30-foot clear zone are a
10-foot asphalt shared-use-path on the north side of the roadway and a five-foot concrete
sidewalk on the south side. The design speed of the suburban typical section is 55 mph
and it requires a minimum of 148 feet of right-of-way (See Exhibit 3-3 and Exhibit 3-4).

The urban typical section includes one 12-foot lane and one 11-foot lane in each direction
with four-foot outside shoulders, which serve as designated bicycle lanes. A 22-foot
median separates the travel lanes with type E curb and gutter proposed on the inside edge
of pavement and type F curb and gutter proposed on the outside edge of pavement.
Within the 12-foot border width is an eight-foot sidewalk on the north side of the
roadway and a six-foot concrete sidewalk on the south side. The design speed of the
suburban typical section is 45 mph and it requires a minimum of 100 feet of right-of-way
(See Exhibit 3-5).

In addition to the three proposed alternative typical sections, there will also be
construction of a new bridge, parallel to the existing bridge over Lake Jesup. Two bridge
typical sections were developed, one with a shared use path and one without. Both
bridge typical sections retain the existing bridge as the future eastbound lanes. The
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proposed westbound lanes, to be built upon the alignment of the old bridge and causeway
that was removed during the construction of the existing bridge, provides two 12-foot
lanes, a six-foot inside shoulder and a 10-foot outside shoulder. The typical section
without the shared-use path is intended for use with the rural roadway typical section, and
maintains the 40-foot median (See Exhibit 3-6). The typical section with the shared-use
path is intended for use with the suburban typical section, and maintains a 30-foot median
(See Exhibit 3-7). The shared use path is barrier-separated from the travel lanes and is
10 feet wide.

The proposed typical sections are shown in Exhibit 3-1 thru Exhibit 3-7.

Exhibit 3-1 - Rural Typical Section-Widen to the North

Exhibit 3-2 - Rural Typical Section-Widen to the South

3-10



SECTIONTHREE Proposed Conditions

Exhibit 3-3 - Suburban Typical Section-Widen to the North

Exhibit 3-4 - Suburban Typical Section-Widen to the South

Exhibit 3-5 - Urban Typical Section-Centered Widening
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Exhibit 3-6 - Bridge Typical Section without Shared Use Path

Exhibit 3-7 - Bridge Typical Section with Shared Use Path

Once the typical sections were identified, typical section alternatives were selected by
segment.

Segment 1

In order to minimize impacts to existing conservation easements both north and south of
SR 46 within this segment, only the suburban typical sections will be considered for
Segment 1. Alternative 1 uses the Suburban — Widen North typical section and
Alternative 2 uses the Suburban — Widen South typical section.

Segment 2
Segment 2 is the bridge typical section and is dependent on the typical section selected
for Segment 3 as indicated above. The Bridge with Shared Use Path typical section is

compatible with the suburban typical section and the Bridge without Shared Use Path is
compatible with the rural typical section.
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Segment 3

Both the rural and suburban typical sections are appropriate for use within Segment 3.
Both typical sections will be evaluated and vary between north and south widening in
order to minimize impacts to both the natural, physical and social environments. These
combinations of north and south widening are known as the Rural Best Fit and Suburban
Best Fit alternatives.

Segment 4

Only the urban typical section is being analyzed for Segment 4 in order to minimize
right-of-way acquisition to the commercial land uses in the downtown Geneva area.

Full Build Alternatives can be developed from the alternatives listed for each segment.
The bridge with the shared use path is compatible with the Suburban Best Fit Alternative,
and the bridge without the shared use path is compatible with the Rural Best Fit
Alternative. The Segment 1 typical section alternatives are interchangeable and the
Segment 4 typical section alternative works with either the Suburban or Rural Best Fit
alternatives. Table 3-1 lists the potential Build Alternatives and associated pond right-
of-way acreage for the widening of SR 46.

Table 3-1 — Build Alternatives

Required
Segment 4 Pond
R/W (ac)

Build
Alternative

Segment 1

Segment 2 Segment 3

Sul\tl)(l)J:&an Brfdpgaet r:thh Suburt;ziatn Best Urban 65.7
Susbouurtk;]an B“dPgaet r:Nlth SuburE?tn Best Urban 657
Su'\tl)grrtkl)qan Bridgsa\f[\;]ithout Rural Best Fit Urban 59.0
Squouur;an Bridgsa\f[\;]ithout Rural Best Fit Urban 590

In order to minimize impacts to both natural, physical and social environments as well as
public consideration obtained from a public meeting held on August 29, 2012, the build
alternative 2 was selected as the preferred SR 46 widening improvements. As a result,
the proposed drainage design for stormwater treatment, attenuation, and conveyance will
be developed to accommodate this preferred build alternative.
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3.8

Proposed Drainage

SR 46 is located within the jurisdiction of the SIRWMD. The project limits lie within the
Middle St. Johns River Basin of which Lake Jesup is a tributary. The Middle St. Johns
River Basin is considered an open basin that discharges to the St. Johns River, which is
not considered an OFW. However, the FDEP has adopted TMDLs for both nitrogen and
phosphorus for any basin discharging to the St. Johns River above Lake Monroe, Lake
Jesup near St. Johns River, and the St. Johns River above Lake Jesup. Also, 100-year
floodplains are found within the project limits with the majority being located around the
bridge over Lake Jesup.

To determine feasible pond locations, the following procedures were used:

Establish sub-basins and determine existing outfall locations. The majority of the
sub-basins have been divided between existing cross drains.

Soil conditions and geotechnical subsurface ground water elevations were
evaluated to determine the type of stormwater treatment facility (i.e. wet or dry
pond). The estimated seasonal high water table (ESWHT) elevations were
established based on the preliminary roadway soil survey performed by Ardaman
& Associates, permitted conditions for existing Pond(s) 1 & 2 (Bridge
Replacement project; SIRWMD Permit No. 40-117-95925-5), and permitted
conditions for existing Pond 101 (Sterling Meadows Subdivision; SIRWMD
permit No. 4-117-5166-2). The bottom elevations for all dry ponds were set at a
minimum of 18” above the ESHWT elevation.

Existing ground elevations were determined by using Seminole County GIS Lidar
Data, 1 foot contours.

Based on SJRWMD, water quality (treatment) and water quantity (attenuation)
criteria were determined. Please refer to Appendix E for design criteria.

All ponds were sized with the capacity to retain the required treatment volume
plus the Post-Pre attenuation volume (25 year / 24 hour) with 1 foot of freeboard
to the inside berm elevation. Please refer to calculations in Appendix F.

Hydraulic Grade Line (HGL) elevations were compared to roadway elevations in
each basin to develop the allowable pond stages. The estimated stormsewer
tailwater elevation was assumed to be the pond stage at the 3 year / 24 hour Post-
Pre attenuation volume (closed system) plus the required treatment volume.

The FDOT Critical Storm of 100 year / 72 hour, for open basins, was used to
determine the required Post-Pre attenuation volume in basins where there has
been record of flooding. This applies to Basin C & D.

100-year floodplain impacts will be compensated by Floodplain Compensation
Pond(s) 1 & 2 and roadside ditches. Floodplain compensation will be based on
any cut volume between the 100-year floodplain elevation and the ESHWT
elevation at each pond location.
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3.8.1

e Post development TMDLs will be equal to or less than Pre development TMDLSs
for all basins discharging to the St. Johns River above Lake Monroe, Lake Jesup
near St. Johns River, the St. Johns River above Lake Jesup, and the St. Johns
River above Lake Harney.

All wet ponds were sized with a 15.0 ft maintenance berm (1:15 or flatter). Side slopes
of 1:4 to two feet below the seasonal high water table, and then a 1:2 slope to the
proposed pond bottom. All dry ponds were sized with a 15.0 ft maintenance berm (1:15
or flatter) and side slopes of 1:4 to the proposed pond bottom.

Appendix F has detailed calculations for all pond alternatives analyzed.

This study anticipates the stormwater runoff for the proposed SR 46 widening will be
collected via a series of curb and gutter inlets. The existing profile grade in several areas
along the project limits is nearly flat. During the design phase, special gutter profiles
may be required if widening from the existing pavement results in less than the minimum
required 0.3% gutter grades. Stormwater runoff from the proposed bridge, high point to
eastern limits, will be collected via a series of bridge scuppers and piped into the
stormwater treatment pond. Offsite drainage areas, which are unable to be collected in
the onsite system due to hydraulic constraints, will be bypassed and conveyed via pipes
that discharge to the existing outfall locations. During the design phase, a thorough
evaluation of the potential to comingle offsite and onsite runoff into a single collection
system should be performed in an effort to minimize conveyance system costs.

As stated before, the sub-basin limits were typically defined as the area between two
cross drains. During the design phase, there may be opportunities to reduce the number
of ponds required by combining sub-basins. However, this depends on the pond depth
being able to accommodate the SR 46 stormsewer system routed underneath the existing
cross drains.

Basin A

The limits for Basin A begin at STA 12+00 and continue eastward to STA 75+40. STA
12+00 is the end of project limits for the proposed improvements for the intersection of
SR 415 and SR 46 under the FDOT FPID 240216-2-52-01 project and STA 75+40 is the
begin project limits for the bridge replacement project under the FDOT FPID 240163-1-
52-01. This basin will collect stormwater runoff from the proposed SR 46 widening,
based on the preferred Surburban South typical section, via curb and gutter inlets which
convey the runoff to the proposed pond.

An important drainage system within this basin includes an existing drainage ditch
located on the south side of SR 46. This ditch will be filled in due to the proposed SR 46
widening. Under the proposed conditions, the existing stormwater runoff collected
within this ditch will need to be piped to the existing outfall location at STA 43+00.
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Basin A is an open basin that ultimately discharges to the St. Johns River. The basin is
not considered to be an OFW; however, the FDEP has adopted TMDL for both nitrogen
and phosphorous for any basin that discharges to the St. Johns River above Lake Monroe
and Lake Jesup near the St. Johns River. Alternatives A1, A2 and A3 have been
identified as potential pond sites.

Pond Al is a wet pond located on the north side of SR 46 at STA 45+00. This parcel is
within the Bergmann Tract, a private mitigation bank under various conservation
easements. There may be many small easements that have been purchased for a variety
of developments, which could make this pond location more difficult to mitigate (See
Appendix D for Correspondence). Pond Al is completely within the 100-year floodplain
boundary and wetland system located on the north side of SR 46. The pond would outfall
to the north within a proposed 25 ft drainage easement used to provide positive drainage
to the ultimate outfall at the St. Johns River.

Pond A2 is a wet pond located on the north side of SR 46 at STA 50+00. This parcel is
within the Bergmann Tract, a private mitigation bank under various conservation
easements. There may be many small easements that have been purchased for a variety
of developments, which could make this pond location more difficult to mitigate (See
Appendix D for Correspondence). Pond A2 is completely within the 100-year floodplain
boundary and wetland system located on the north side of SR 46. The pond would outfall
to the north within a proposed 25 ft drainage easement used to provide positive drainage
to the ultimate outfall at the St. Johns River.

Pond A3 is a wet pond located on the south side of SR 46 at STA 50+00. This parcel is
within a single conservation easement over the Futch property granted to the FDEP. The
Futch property was utilized as mitigation for the construction of the Eastern Beltway
permitted through FDEP (See Appendix D for Correspondence). Pond A3 is completely
within the 100-year floodplain boundary and wetland system located on the south side of
SR 46. The pond would outfall to the southwest into the existing drainage ditch that
flows into Lake Jesup before ultimately discharging into the St. Johns River.

Preferred Alternative

Pond A3 is the preferred alternative because it requires less mitigation effort. Also, Pond
A3 does not require a proposed drainage easement for the pond outfall location, which
results in less right-of-way acquisition and wetland impacts. According to the Seminole
County Soil Survey, Pond A3 consists of Nittaw (HSG D) soil. The geotechnical boring
taken for Pond Al shows the ESHWT elevation at the ground surface. According to
Lidar Data, the existing ground elevation at the boring is approximately 4.0 ft NAVD.
However, due to similar soil conditions and close proximity to existing Pond 1,
constructed as part of the bridge replacement project, the permitted conditions have been
used to establish the control elevation within Pond A3 in an effort to provide positive
discharge from the pond. Because the Bridge Replacement project datum is NGVD, a
conversion factor of 1 foot has been used to convert from NGVD to NAVD, with NAVD
elevations being lower. With the data complied it was determined that Pond A3 will be a
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3.8.2

3.8.3

wet pond with the normal water level / control elevation set at an elevation of 6.4 ft
NAVD. According to Lidar Data obtained for this pond site, the existing ground
elevation at the perimeter of the pond is at approximately 4.0 ft NAVD. Preliminary
pond sizing calculations indicates that this pond requires approximately 8.42 acres of
area.

Basin 1

The limits for Basin 1 begin at STA 75+40 and continue eastward to the high point of the
existing and proposed bridge over Lake Jesup, STA 107+83. These limits are consistent
with the permitted conditions for existing Pond 1 constructed during the bridge
replacement project (SJRWMD Permit No. 40-117-95925-5). This basin will collect
stormwater runoff from the proposed SR 46 widening, based on the preferred Surburban
South and Bridge with Path typical sections, via curb and gutter inlets which convey the
runoff to the proposed pond.

Basin 1 is an open basin that ultimately discharges to the St. Johns River. The basin is
not considered to be an OFW; however, the FDEP has adopted TMDL for both nitrogen
and phosphorous for any basin that discharges to the St. Johns River above Lake Monroe.

Modification of existing Pond 1 was the only pond alternative evaluated for this basin,
which requires the least amount of additional pond right-of-way. Existing Pond 1 will be
expanded to provide additional stormwater treatment and attenuation for the proposed
roadway improvements. In order to determine the required pond area, modified Pond 1
has been preliminarily designed using the pond control elevation and boundary
conditions under the permitted conditions. In addition, to establish the modified Pre
development discharge rate from Basin 1, runoff from the additional area(s) for
construction of the new bridge and pond expansion were calculated and added to the
permitted Pre development discharge rate. Also, the existing pond outfall structure will
need to be modified and the inside pond berm elevation will need to be raised to maintain
1 foot of freeboard from the design high water elevation within the pond, based on
current FDOT criteria. Basin CN worksheets and ICPR modeling for Basin 1 can be
found in Appendix F.

The expanded pond area for Modified Pond 1 is completely within the 100-year
floodplain boundary and wetland system located on the north side of SR 46. The outfall
location of this pond is to adjacent wetlands before ultimately discharging into the St.
Johns River.

Basin 2

The limits for Basin 2 begin at the high point of the existing and proposed bridge over
Lake Jesup, STA 107+83 and continue eastward to STA 158+15. These limits are
consistent with the permitted conditions for existing Pond 2 constructed during the bridge
replacement project (SJRWMD Permit No. 40-117-95925-5). This basin will collect
stormwater runoff from the proposed SR 46 widening, based on the preferred Bridge with
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Path and Surburban best-fit typical sections, via bridge scuppers and curb and gutter
inlets which convey the runoff to the proposed pond.

An important drainage system within this basin includes an existing drainage ditch
located on the south side of SR 46. This ditch will be filled in due to the proposed SR 46
widening. Under the proposed conditions, the existing stormwater runoff collected
within this ditch will need to be conveyed to the existing outfall location at the end of
bridge over Lake Jesup.

Basin 2 is an open basin that ultimately discharges to the St. Johns River. The basin is
not considered to be an OFW; however, the FDEP has adopted TMDL for both nitrogen
and phosphorous for any basin that discharges to the St. Johns River above Lake Jesup.

Modification of existing Pond 2 was the only pond alternative evaluated for this basin,
which requires the least amount of additional pond right-of-way. Existing Pond 2 will be
expanded to provide additional stormwater treatment and attenuation for the proposed
roadway improvements. In order to determine the required pond area, modified Pond 2
has been preliminarily designed using the pond control elevation and boundary
conditions under the permitted conditions. The existing pond outfall structure will need
to be modified and the inside pond berm elevation will need to be raised to maintain 1
foot of freeboard from the design high water elevation within the pond, based on current
FDOT criteria. Basin CN worksheets and ICPR modeling for Basin 2 can be found in
Appendix F.

The expanded area for Modified Pond 2 is above the 100-year floodplain elevation so
there will be no floodplain impacts. Also, there are no wetland impacts as a result of the
expanded pond area. The outfall location of this pond is to adjacent wetlands before
ultimately discharging into the St. Johns River.

Basin B

The limits for Basin B begin at STA 158+15 and continue eastward to STA 226+60.
This basin will collect stormwater runoff from the proposed SR 46 widening and new
side street connections to West Osceola Road, based on the preferred Surburban best-fit
typical section, via curb and gutter inlets which convey the runoff to the proposed pond.

Basin B is an open basin that ultimately discharges to the St. Johns River. The basin is

not considered to be an OFW; however, the FDEP has adopted TMDL for both nitrogen
and phosphorous for any basin that discharges to the St. Johns River above Lake Jesup.

Alternatives B1, B2 and B3 have been identified as potential pond sites.

Pond B1 is a wet pond located on the north side of SR 46 at STA 168+00. This remnant
parcel falls between the proposed SR 46 widening and West Osceola Road. The entire
parcel will most likely be purchased for the proposed roadway improvements mentioned
above. Pond B1 is not within the 100-year floodplain boundary, but will impact three
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isolated wetlands. The pond would outfall to the north within an existing ditch along the
south side of West Osceola Road that ultimately discharges to the St. Johns River.

Pond B2 is a wet pond located on the south side of SR 46 at STA 170+00. This parcel is
within the City of Sanford Water Reclamation spray fields. Pond B2 is not within the
100-year floodplain boundary and will not impact any wetlands. The pond outfall would
need to be conveyed in a separate system that would discharge to the south side of the
existing bridge over Lake Jesup.

Pond B3 is a wet pond located on the north side of SR 46 at STA 180+00. This pond site
is located on both the remnant parcel, mentioned within the Pond B1 narrative, and the
adjacent residential parcel. However, the proposed pond site will not impact any existing
structures within the residential parcel. The northeast corner of Pond B3 falls within the
100-year floodplain boundary and the pond will also impact one isolated wetland. After
the threatened and endangered species survey was performed, an existing eagle’s nest
was located within the area of Pond B3. The pond would outfall to the north within an
existing ditch along the south side of West Osceola Road that ultimately discharges to the
St. Johns River.

Preferred Alternative

Pond B1 is the preferred alternative because the area is located within the remnant parcel
that will be purchased for the proposed roadway improvements. This pond can also
utilize the existing ditch located on the south side of West Osceola Road for its outfall
location before ultimately discharging into the St. Johns River. According to the
Seminole County Soil Survey, Pond B1 consists of St. Johns (HSG B/D) soil. The
geotechnical boring taken for Pond B1 shows the ESHWT elevation at 0.5 ft below the
ground surface. According to Lidar Data, the existing ground elevation at the boring is
approximately 15.0 ft NAVD, which puts the ESHWT elevation at 14.5 ft NAVD. With
the data complied it was determined that Pond B1 will be a wet pond with the normal
water level / control elevation set at an elevation of 14.0 ft NAVD. This elevation is
lower than the ESHWT elevation; however, according to the boring it is still above the
encountered groundwater elevation and there will still be positive discharge from the
pond due to the fact that Lidar Data indicates that the existing outfall ditch elevation is
approximately 13.0 ft NAVD. According to Lidar Data obtained for this pond site, the
existing ground elevation at the perimeter of the pond is at approximately 14.0 ft NAVD.
Preliminary pond sizing calculations indicates that this pond requires approximately 6.00
acres of area.

Basin C

The limits for Basin C begin at STA 226+60 and continue eastward to STA 276+60.
This basin will collect stormwater runoff from the proposed SR 46 widening, based on
the preferred Surburban best-fit typical section, via curb and gutter inlets which convey
the runoff to the proposed pond.
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Basin C is an open basin that ultimately discharges to the St. Johns River. The basin is

not considered to be an OFW; however, the FDEP has adopted TMDL for both nitrogen
and phosphorous for any basin that discharges to the St. Johns River above Lake Jesup.

Alternatives C1, C2 and C3 have been identified as potential pond sites.

Pond C1 is a wet pond located on the north side of SR 46 at STA 237+00, within a
vacant parcel. Pond C1 is not within the 100-year floodplain boundary, but will impact
one isolated wetlands. The pond would outfall to the west via a conveyance pipe that
could be directly connected to the downstream side of cross drain, CD-4. CD-4
discharges into an open ditch that runs along Mullet Lake Park Road before ultimately
discharging into the St. Johns River.

Pond C2 is a wet pond located on the north side of SR 46 at STA 232+00, within a
residential parcel. Pond C2 is not within the 100-year floodplain boundary and will not
impact any wetlands. The pond outfall would be the same as the pond outfall for Pond
C1 described above.

Pond C3 is a wet pond located on the south side of SR 46 at STA 229+00. This pond
site is located within the Sanford Aero Modelers Flying Field. Pond C3 is not within the
100-year floodplain boundary but is located entirely within a wetlands system located on
the south side of SR 46. The pond would outfall to the west to the upstream side of CD-
4,

Preferred Alternative

Pond C1 is the preferred alternative because this site does not require any relocation of
existing residents as compared to alternative Pond C2. Also, this site will have less
wetland impacts as compared to alternative Pond C3. According to the Seminole County
Soil Survey, Pond C1 consists of St. Johns (HSG B/D) soil. The geotechnical boring
taken for Pond C1 shows the ESHWT elevation at 0.5 ft below the ground surface.
According to Lidar Data, the existing ground elevation at the boring is approximately
17.0 ft NAVD, which puts the ESHWT elevation at 16.5 ft NAVD. With the data
complied it was determined that Pond C1 will be a wet pond with the normal water level /
control elevation set at an elevation of 13.0 ft NAVD. This elevation is lower than the
ESHWT elevation; however, according to the boring it is still above the encountered
groundwater elevation and there will still be positive discharge from the pond due to the
fact that Lidar Data indicates that the elevation at downstream side of CD-4 is
approximately 12.0 ft NAVD. According to Lidar Data obtained for this pond site, the
existing ground elevation at the perimeter of the pond is at approximately 16.0 ft NAVD.
There has been record of flooding issues within Basin C so the required Post — Pre
attenuation volume has been based on the FDOT critical duration, 100 year / 72 hour
storm event. Preliminary pond sizing calculations indicates that this pond requires
approximately 4.08 acres of area.
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3.8.6 BasinD

The limits for Basin D begin at STA 276+60 and continue eastward to STA 296+64.
This basin will collect stormwater runoff from the proposed SR 46 widening, based on
the preferred Surburban best-fit typical section, via curb and gutter inlets which convey
the runoff to the proposed pond.

Basin D is an open basin that ultimately discharges to the St. Johns River. The basin is

not considered to be an OFW; however, the FDEP has adopted TMDL for both nitrogen
and phosphorous for any basin that discharges to the St. Johns River above Lake Jesup.

Alternatives D1, D2 and D3 have been identified as potential pond sites.

Pond D1 is a wet pond located on the north side of SR 46 at STA 279+00, within a
residential parcel. However, the proposed pond site will not impact any existing
structures within the residential parcel. The northeast corner of Pond D1 falls within the
100-year floodplain boundary but there is no wetland impacts associated with this pond
site. The pond would outfall to the downstream side of cross drain, CD-5. CD-5
eventually discharges into a wetland system located within this parcel. There has been
record of flooding issues on the downstream side of CD-5 (See Appendix D for
Correspondence).

Pond D2 is a wet pond located on the south side of SR 46 at STA 284+00, within a
vacant parcel. Pond D2 is not within the 100-year floodplain boundary and will not
impact any wetlands. The pond outfall would need to be conveyed in a separate system
that could be connected to the upstream side of CD-5.

Pond D3 is a wet pond located on the north side of SR 46 at STA 290+00, within a
residential parcel. However, the proposed pond site will not impact any existing
structures within the residential parcel. The north side of Pond D3 falls within the 100-
year floodplain boundary but there is no wetland impacts associated with this pond site.
The pond outfall would need to be conveyed in a separate system that would discharge to
the downstream side of CD-5.

Preferred Alternative

Pond D1 is the preferred alternative because this site does not require a separate system
for the pond outfall. Also, this site would allow for the proposed improvements to
resolve the drainage issue on the downstream side of CD-5 by re-grading the existing
ditch to provide positive drainage into the adjacent wetland. The re-graded ditch could
also potentially provide compensation for the reduction in floodplain impacts created by
the construction of the proposed pond. According to the Seminole County Soil Survey,
Pond D1 consists of Pomello (HSG C) soil. The geotechnical boring taken for Pond D1
shows the ESHWT elevation at 1.5 ft below the ground surface. According to Lidar
Data, the existing ground elevation at the boring is approximately 23.2 ft NAVD, which
puts the ESHWT elevation at 21.7 ft NAVD. With the data complied it was determined
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that Pond D1 will be a wet pond with the normal water level / control elevation set at an
elevation of 21.0 ft NAVD. This elevation is slightly lower than the ESHWT elevation;
however, according to the boring it is still above the encountered groundwater elevation
and there will still be positive discharge from the pond due to the fact that Lidar Data
indicates that the elevation at downstream side of CD-5 is approximately 20.2 ft NAVD.
According to Lidar Data obtained for this pond site, the existing ground elevation at the
perimeter of the pond is at approximately 21.0 ft NAVD. There has been record of
flooding issues within Basin D so the required Post — Pre attenuation volume has been
based on the FDOT critical duration, 100 year / 72 hour storm event. Preliminary pond
sizing calculations indicates that this pond requires approximately 2.00 acres of area.

Basin E

The limits for Basin E begin at STA 296+64 and continue eastward to STA 310+54.
This basin will collect stormwater runoff from the proposed SR 46 widening, based on
the preferred Surburban best-fit typical section, via curb and gutter inlets which convey
the runoff to the proposed pond.

Basin E is an open basin that ultimately discharges to the St. Johns River. The basin is
not considered to be an OFW; however, the FDEP has adopted TMDL for both nitrogen
and phosphorous for any basin that discharges to the St. Johns River above Lake Jesup.
Alternatives E2 and E3 have been identified as potential pond sites. At the beginning of
this study, roadside swales were a potential stormwater treatment option due to the more
favorable soil conditions and lower ESHWT elevations. Since the Surburban best-fit
typical section has been selected for the roadway improvements, roadside swales will no
longer be evaluated in this study. However, if a rural typical section is re-evaluated
during the design phase, roadside swales still have the potential to provide the required
treatment and attenuation for stormwater runoff from the proposed roadway
improvements.

Pond E2 is a dry pond located on the south side of SR 46 at STA 301+00, within a
vacant parcel. This vacant parcel was once used as a borrow pit for the roadway
improvements of SR 417. According to the FEMA FIRM maps, Pond E2 is within the
100-year floodplain boundary. However, according to Lidar Data, there appears to be an
existing land berm which would better define the actual boundary of the 100-year
floodplain. The exact location of this land berm should be identified during the design
phase. The pond would outfall to the west within a proposed 25 ft drainage easement
used to provide positive drainage to the downstream side of cross drain, CD-6. This
drainage easement will impact the wetland system located on the south side of SR 46.

Pond E3 is a dry pond located on the north side of SR 46 at STA 299+00, within a
vacant parcel. The north side of Pond E3 falls within the 100-year floodplain boundary
and also impacts a wetland system on the north side of SR 46. The pond would outfall to
the upstream side of CD-6.
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3.8.8

Preferred Alternative

Pond E2 is the preferred alternative because this site has a high potential of resulting in
no impacts to the 100-year floodplain. In addition, during the design phase the proposed
25 ft drainage easement could potentially be eliminated by conveying the pond outfall in
a separate system that would discharge to the downstream side of CD-6 which would
result in no wetland impacts. According to the Seminole County Soil Survey, Pond E2
consists of Astatula (HSG A) soil. The geotechnical boring taken for Pond E2 shows the
ESHWT elevation at 7.5 ft below the ground surface. According to Lidar Data, the
existing ground elevation at the boring is approximately 27.1 ft NAVD, which puts the
ESHWT elevation at 19.6 ft NAVD. With the data complied it was determined that Pond
E2 will be a dry pond with the pond bottom set at an elevation of 22.0 ft NAVD.
According to Lidar Data obtained for this pond site, the existing ground elevation at the
perimeter of the pond is at approximately 23.0 ft NAVD. Preliminary pond sizing
calculations indicates that this pond requires approximately 1.91 acres of area. By using
the proposed pond geometry and geotechnical soil parameters, a preliminary recovery
analysis was performed to verify that the entire treatment volume could be recovered
within 72 hours.

Basin F

The limits for Basin F begin at STA 310+54 and continue eastward to STA 326+73.
This basin will collect stormwater runoff from the proposed SR 46 widening, based on
the preferred Suburban best-fit typical section, via curb and gutter inlets which convey
the runoff to the proposed pond.

Basin F is an open basin that ultimately discharges to the St. Johns River. The basin is
not considered to be an OFW; however, the FDEP has adopted TMDL for both nitrogen
and phosphorous for any basin that discharges to the St. Johns River above Lake Jesup.
Alternatives F2 and F3 have been identified as potential pond sites. At the beginning of
this study, roadside swales were a potential stormwater treatment option due to the more
favorable soil conditions and lower ESHWT elevations. Since the Suburban best-fit
typical section has been selected for the roadway improvements, roadside swales will no
longer be evaluated in this study. However, if a rural typical section is re-evaluated
during the design phase, roadside swales still have the potential to provide the required
treatment and attenuation for stormwater runoff from the proposed roadway
improvements.

Pond F2 is a dry pond located on the south side of SR 46 at STA 316+50, within a
vacant parcel. This vacant parcel was once used as a borrow pit for the roadway
improvements of SR 417. Pond F2 is not within the 100-year floodplain boundary and
will not impact any wetlands. The pond would outfall to the west within a proposed 25 ft
drainage easement used to provide positive drainage to the upstream side of cross drain,
CD-7. This drainage easement will impact one isolated wetland located on the south side
of SR 46.
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3.8.9

Pond F3 is a dry pond located on the north side of SR 46 at STA 315+00, within a vacant
parcel. Pond F3 is not within the 100-year floodplain boundary and will not impact any
wetlands. The pond would outfall to the west within a proposed 25 ft drainage easement
used to provide positive drainage to the downstream side of cross drain, CD-7. This
proposed easement will also impact the vacant parcel to the west of the proposed pond
site. This drainage easement will impact the wetland system located on the north side of
SR 46.

Preferred Alternative

Pond F2 is the preferred alternative because the proposed 25 ft drainage easement
required for the pond outfall will have less wetland impacts than the required easement
associated with Pond F3. Also, this proposed pond site and easement will only impact
one parcel compared to two parcels required for Pond F3. According to the Seminole
County Soil Survey, Pond F2 consists of Astatula (HSG A) soil. The geotechnical boring
taken for Pond F2 shows the ESHWT elevation at 9.0 ft below the ground surface.
According to Lidar Data, the existing ground elevation at the boring is approximately
25.0 ft NAVD, which puts the ESHWT elevation at 16.0 ft NAVD. With the data
complied it was determined that Pond F2 will be a dry pond with the pond bottom set at
an elevation of 19.0 ft NAVD. According to Lidar Data obtained for this pond site, the
existing ground elevation at the perimeter of the pond is at approximately 26.0 ft NAVD.
Preliminary pond sizing calculations indicates that this pond requires approximately 1.28
acres of area. By using the proposed pond geometry and geotechnical soil parameters, a
preliminary recovery analysis was performed to verify that the entire treatment volume
could be recovered within 72 hours.

Basin G

The limits for Basin G begin at STA 326+73 and continue eastward to STA 368+00.
This basin will collect stormwater runoff from the proposed SR 46 widening, based on
the preferred Suburban best-fit typical section, via curb and gutter inlets which convey
the runoff to the proposed pond.

Basin G is an open basin that ultimately discharges to the St. Johns River. The basin is
not considered to be an OFW; however, the FDEP has adopted TMDL for both nitrogen
and phosphorous for any basin that discharges to the St. Johns River above Lake Jesup.
Alternatives G2 and G3 have been identified as potential pond sites. At the beginning of
this study, roadside swales were a potential stormwater treatment option due to the more
favorable soil conditions and lower ESHWT elevations. Since the Suburban best-fit
typical section has been selected for the roadway improvements, roadside swales will no
longer be evaluated in this study. However, if a rural typical section is re-evaluated
during the design phase, roadside swales still have the potential to provide the required
treatment and attenuation for stormwater runoff from the proposed roadway
improvements.
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3.8.10

Pond G2 is a dry pond located on the south side of SR 46 at STA 329+00, within a
vacant parcel. Pond G2 is not within the 100-year floodplain boundary and will not
impact any wetlands. The pond would outfall to the west to the upstream side of CD-8.

Pond G3 is a dry pond located on the north side of SR 46 at STA 324+50, within a
vacant parcel. Pond G3 is not within the 100-year floodplain boundary and will not
impact any wetlands. The pond would outfall to the east to the downstream side of CD-8.

Preferred Alternative

Pond G2 is the preferred alternative because there is less variation in the existing ground
elevations at this proposed pond site than alternative Pond G3, which should made
construction of the pond less difficult. Also, there is an existing spring in the vicinity of
the Pond G3 site where the exact location has not been determined. According to the
Seminole County Soil Survey, Pond G2 consists of Astatula (HSG A) soil. The
geotechnical boring taken for Pond G2 shows the ESHWT elevation at 8.5 ft below the
ground surface. According to Lidar Data, the existing ground elevation at the boring is
approximately 48.9 ft NAVD, which puts the ESHWT elevation at 40.4 ft NAVD. With
the data complied it was determined that Pond G2 will be a dry pond with the pond
bottom set at an elevation of 43.0 ft NAVD. According to Lidar Data obtained for this
pond site, the existing ground elevation at the perimeter of the pond is at approximately
43.0 ft NAVD. Preliminary pond sizing calculations indicates that this pond requires
approximately 3.16 acres of area. By using the proposed pond geometry and
geotechnical soil parameters, a preliminary recovery analysis was performed to verify
that the entire treatment volume could be recovered within 72 hours.

Basin H

The limits for Basin H begin at STA 368+00 and continue eastward to the end of the
study limits. This basin will collect stormwater runoff from the proposed SR 46
widening, based on the preferred Urban typical section, via curb and gutter inlets which
convey the runoff to the proposed pond. The stormwater runoff from the proposed
roadway improvements along CR 426 will also be collected and conveyed to the
proposed pond via ditch bottom inlets.

Basin H is an open basin that ultimately discharges to the St. Johns River. The basin is
not considered to be an OFW; however, the FDEP has adopted TMDL for both nitrogen
and phosphorous for any basin that discharges to the St. Johns River above Lake Harney.
Alternatives H1, H2, and H3 have been identified as potential pond sites.

Pond H1 is a dry pond located on the north side of SR 46 at STA 399+00, within a
residential parcel. However, the proposed pond site will not impact any existing
structures within the residential parcel. Pond H1 is not within the 100-year floodplain
boundary and will not impact any wetlands. The pond would outfall to the south side of
SR 46 into an existing roadside ditch before ultimately discharge into the St. Johns River.

3-25



SECTIONTHREE Proposed Conditions

3.9

Pond H2 is a dry pond located on the southeast corner at the intersection of SR 46 and
CR 426 at STA 394+00. The site is located on 3 parcels, 2 parcels being vacant and the
other parcel is Chuck’s Automotive Repair. Pond H2 is not within the 100-year
floodplain boundary and will not impact any wetlands. The pond would outfall to the
south side of SR 46 into an existing roadside ditch before ultimately discharge into the St.
Johns River.

Pond H3 is a dry pond located on the northeast corner at the intersection of SR 46 and
CR 426 at STA 392+00 within a vacant parcel. Pond H3 is not within the 100-year
floodplain boundary but will impact one isolated wetland on the north side of SR 46. The
pond would outfall to the south side of SR 46 into an existing roadside ditch before
ultimately discharge into the St. Johns River.

Preferred Alternative

Pond H1 is the preferred alternative because there will be no impacts to wetlands as
compared to alternative Pond H3 and no business damages as compared to alternative
Pond H2. According to the Seminole County Soil Survey, Pond H1 consists of Astatula
(HSG A) soil. The geotechnical boring taken for Pond H1 shows the ESHWT elevation
at 9.0 ft below the ground surface. According to Lidar Data, the existing ground
elevation at the boring is approximately 42.4 ft NAVD, which puts the ESHWT elevation
at 33.4 ft NAVD. With the data complied it was determined that Pond G2 will be a dry
pond with the pond bottom set at an elevation of 38.0 ft NAVD. According to Lidar Data
obtained for this pond site, the existing ground elevation at the perimeter of the pond is at
approximately 41.0 ft NAVD. Preliminary pond sizing calculations indicates that this
pond requires approximately 2.89 acres of area. By using the proposed pond geometry
and geotechnical soil parameters, a preliminary recovery analysis was performed to
verify that the entire treatment volume could be recovered within 72 hours.

Total Maximum Daily Loads (TMDL)

SR 46 is located within the jurisdiction of the SIRWMD. The project limits lie within the
Middle St. Johns River Basin of which Lake Jesup is a tributary. The Middle St. Johns
River Basin is considered an open basin that discharges to the St. Johns River, which is
not considered an OFW. However, the FDEP has adopted TMDLs for both nitrogen and
phosphorus for any basin discharging to the St. Johns River above Lake Monroe, Lake
Jesup near St. Johns River, the St. Johns River above Lake Jesup, and the St. Johns River
above Lake Harney.

Pre-development and post-development annual mass loading for both nitrogen and
phosphorus have been preliminary calculated for each sub-basin (See Table 3-2). TMDL
reduction within the stormwater management facilities are only based on the type of
proposed facilities (i.e. wet or dry ponds).
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Table 3-2 — Pre-Development and Post-Development TMDL

Effluent Effluent
Pre - Post -
Pre - Post - Annual Annual
Annual Annual
Annual Annual Stormwater Mass Mass
Mass Mass Mass Mass Management | Loading Loading
SUB-BASIN Loaijlng Loading - Loai:hng Loading - Facility from from
. Phosphorus . Phosphorus (SWMF) SWMF - SWMF -
Nitrogen Nitrogen .
(ke/yr) (kg/yr) (kg/yr) (kg/yr) Nitrogen | Phosphorus
(kg/yr) (kg/yr)
A 23.125 1.106 89.516 12.008 Wet Pond 51.689 2.907
1 16.788 0.803 51.043 6.847 Wet Pond 29.857 1.900
2 29.455 1.409 64.012 8.587 Wet Pond 37.160 2.219
B 27.923 4411 99.560 13.356 Wet Pond 58.792 3.965
C 12.248 0.586 71.413 9.580 Wet Pond 42.114 2.820
D 10.161 1.605 27.891 3.741 Wet Pond 16.637 1.173
E 3.585 0.566 16.278 2.184 Dry Pond 0.159 0.021
F 1.334 0.064 21.577 2.895 Dry Pond 0.153 0.021
G 5.523 0.872 51.456 6.903 Dry Pond 0.668 0.090
H 7.597 1.174 41.866 5.616 Dry Pond 0.443 0.059
TOTAL(s):
137.739 12.596 237.672 15.175
(kg/yr)

Based on the table above, TMDL net reduction will present a challenge during the design
and permitting phase of this project. The proposed stormwater management facilities per
each sub-basin only will not achieve the required post-development TMDLSs being equal
to or less than the pre-development TMDLs. The largest contributing factor for the net
increase in TMDLs is the percentage of directly connected impervious area (DCIA) from
the pre-development versus post-development conditions. Based on the existing typical
section, all impervious areas are considered Non-DCIA while the preferred alternative
typical sections (Suburban South, Bridge with Path, Suburban Best Fit, and Urban) all
impervious areas are considered DCIA.

During the design and permitting phase of this project, it is recommended to have a pre-
application meeting with SIRWMD to discuss the following:

e Since all sub-basin ultimately discharge to the St. Johns River, can the pre - post
TDMLs quantities be considered a comprehensive nutrient loading (as shown in
the table above).

e For all sub-basins / ponds that discharge into a wetland and /or ditch before
ultimately discharging to the St. Johns River, is there sufficient mixing to allow
for the nutrient loading (TMDL) requirements to be eliminated.
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In addition to the recommendations shown above, the following stormwater treatment
options should be examined during the design phase of this project to provide the
required nutrient removal:

e Stormwater Harvesting

e Floating Islands with Wet Detention
e Vegetated Natural Buffer

e Pervious Pavement

e Swales
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4.0

CONCLUSIONS

Alternative pond sites have been identified along the project limits. The analysis
estimates right-of-way needs using volumetric analysis, which accounts for water quality
treatment and water quantity for runoff attenuation. The right-of-way cost estimates
found in this report is a budget tool that can be used by Seminole County and FDOT
District 5 to estimate total acquisition costs associated with each pond alternative and to
budget the appropriate funds for acquisition. Right-of-way cost estimates are not real
estate appraisals and do not reflect market values.

Pond sizing calculations as well as graphics showing the roadway alignment and
associated pond site alternatives are included in Appendix F and Appendix G,
respectively, of this Pond Siting Report. Please note that the recommendations were
based on pond sizes and locations determined from preliminary calculations, reasonable
engineering judgment, and assumptions. Pond sizes and locations may change during the
final design as more detailed information on ESHWT elevations, wetland normal pool
elevations, final roadway profile design, and confirmed TMDL requirements, etc. become
available. Please see Table 4-1 for a Summary of Pond Recommendations.

Table 4-1 — Summary of Pond Recommendations

Preferred Pond
Alternative
Pond A3
Pond B1
Pond C1
Pond D1
Pond E2
Pond F2
Pond G2
Pond H1
MOD Pond 1
MOD Pond 2

Basin

>

NRIIOTMmMOO®

FP Comp 1

Floodplain No. 1 FP Comp 2
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APPENDIX D
Correspondence

SR 46 PD&E POND SITING REPORT




315 E. Robinson Street, Suite 245

URS Corporation

Phone: (407) 422 - 0353
Fax: (407) 423 - 2695

RECORD OF CONVERSATION

DATE: Feb. 7, 2012 JOB #:12721027
RECORDED BY: DTL CLIENT: Seminole County &
EDOT

TALKED WITH:_Jim Wood OF:__EDOT Maintenance
NATURE OF CALL: Incoming [] Outgoing X Meeting [ ]
ROUTE TO:

MAIN SUBJECT OF CONVERSATION: Drainage issues and base clearance

Danh Lee spoke with Jim Wood of FDOT Maintenance about any possible
drainage concerns within the project corridor. The first item of concern, Jim
mentioned, deals with an existing cross drain (CD-5 at mile post 7.97) and the fact
that there is not positive drainage at the outfall. However, the outfall drains into
private property and thus has not been fixed. Jim believes that the problem exist
due to the grading or lack thereof, within the private property.

The only other concern is in the area of Mullet Lake Park Road. The east side of
the roadway, north of SR 46 sometimes floods. FDOT has received calls in the
past regarding flooding in this area. However, since the flooding occurs outside of
FDOT right of way, there is not much they can do to fix the problem. Jim believes
that flooding happens due to the ultimate outfall and the conveyance system(s)
leading into St. Johns River. Specifically, the water is backing up into private
property due to not having positive drainage / adequate grading required within
certain private properties. Also, the conveyance systems may be undersized to
handle the required flow capacities which would allow for the runoff to be
maintained within the appropriate limits.

The discussion continued about field observations that were made on 2/2/12.
During the field visit, | noticed that two (2) endwalls for the existing cross drains

L:\12722145-Seminole Co-SR46 PD&E Study\A-Correspondence\A3-FDOT\Tel_log_Jim Wood.doc



- 315 E. Robi Street, Suite 245

URS Corporat|on O . FL 32608
Phone: (407) 422 — 0353

Fax: (407) 423 — 2695

were buried. The endwall for CD-7, on the south side of the roadway was
completely buried. The top of the endwall for CD-8, on the north side was only
visible and the 24" RCP was completely underground. Jim stated that no problems
existed in these areas and that the maintenance crew would be sent out soon to un-
cover the endwalls during this current dry season.

The next item of discussion was base clearance. | asked Jim if there were any
Issues regarding base clearance and / or any problems with deterioration of the
existing road surface. Jim stated that there were no issues that he could recall. He
did state that the road surface within the project corridor was recently milled and
re-surfaced so no problems are currently visible. However, he stated that before
the milling and re-surfacing project, there were some areas that had “alligator”
cracking.

L:\12722145-Seminole Co-SR46 PD&E Study\A-Correspondence\A3-FDOT\Tel_log_Jim Wood.doc



SR 46 Environmental Issues
Meeting Notes
Meeting with St. Johns River Water Management District — Maitland Service
Center
August 22, 2012

SR 46 PD&E Study
FPN 240216-4-28-01
Contract No. PS-5738-10

ATTENDEES:
Mark Flomerfelt, P.E. — Seminole County Shannon Carter Wetzel — Seminole County
Jan Everett — URS Danh Lee — URS
Chris Rizzolo — URS Liz Barker - EMD
Mary McGehee — FDOT Victoria Nations — SIRWMD
Lee Kissick — SIRWMD Marjorie Cook — SJRWMD

Kenneth Lewis — SIRWMD

A meeting was held at the Maitland Service Center of the St. Johns River Water Management
District on August 22, 2012 for the SR 46 Project Development and Environment (PD&E)
study. The meeting was held to discuss the proposed roadway improvements, the conservation
easements within the corridor and the proposed impacts to environmentally sensitive areas. A
summary of the items discussed at the meeting includes the following:

Chris Rizzolo introduced the project, provided a brief history and background information.

| The limits of the PD&E study were discussed as well as the various typical sections
associated with the project. The suburban typical section requires 148’ of R/W and the
rural typical section requires 188” of R/W. Only the suburban typical section is under
consideration for the portion of the project west of the bridge.
The Build Alternatives have been broken into smaller segments to allow for a more
detailed and thorough evaluation. In addition, there will be north, central and south
alignment alternatives.

| In addition, there is an adjacent FP&L transmission line north of the roadway between
SR 415 and the bridge.

| The project is scheduled for design in fiscal year 2015 (July 2014 through June 2015).

| The summary of findings outlined within the U.S. Army Corps of Engineers Draft
Ecosystem Restoration Report (April 2012) regarding the Government Cut (bypass canal)
was discussed. In addition, information regarding Channels A, B and C was provided.



The previous PD&E study was discussed as well as the commitments and
recommendations made during the previous PD&E process.

Liz Barker provided a summary of the environmental information collected to date regarding the
conservation easements along the corridor and the mitigation areas associated with the Lake
Jesup Bridge Replacement project.

West of Lake Jesup and north of SR 46 is the Bergmann Tract, a private mitigation bank
under various conservation easements. The URS PD&E team does not have a record of
all the acreage that has been placed within the various conservation easements or
information on whether or not all easements have been recorded within Seminole County.
There may be many very small easements that have been purchased for a variety of
developments, which could make widening SR 46 to the north difficult.

West of Lake Jesup and south of SR 46 is a single conservation easement over the Futch
Property granted to the Florida Department of Environmental Protection (FDEP). The
Futch property was utilized as mitigation for the construction of the Eastern Beltway
(Seminole County Expressway Authority) permitted through FDEP.

The mitigation for the previously permitted Lake Jesup Bridge Replacement was
discussed, which consisted of the removal of the causeway and the restoration of the
Tornado Tavern and Marina Isle Fish Camps. The mitigation was evaluated utilizing
UMAM during the permitting of the bridge replacement. The documentation
demonstrating the final scoring and function gain for each mitigation area is still in
question. Lee Kissick stated that he is working with Lisa Grant to determine if the
UMAM scoring, as outlined within Anthony Miller’s email dated November 3, 2006, is
the final version of the UMAM scoring.

An existing Sovereign Submerged Lands easement from the Board of Trustees of the
Internal Improvement Trust Fund (TIITF) exists within project corridor. Therefore, a
modification for the project improvements should not be required.

Although not quantified at this time, the project will result in direct and secondary
wetland impacts throughout the corridor.

Various mitigation options were preliminarily discussed which included additional
restoration and enhancement opportunities as well as mitigation bank credits.

Victoria Nations outlined the permitting requirements for the project:

The SIRWMD will only require a Conservation Easement Release submittal for
impacts to recorded conservation easements. The URS PD&E team will need to
determine if all conservation easements have been recorded.

In addition, the District may have the master map that demonstrates all conservation
easements associated with the Bergmann Mitigation Tract. The District will search
their files.



The SJRWMD will not require permit modifications of the various permits associated
with the Bergmann Mitigation Tract in conjunction with the Conservation Easement
Release submittals.

| The SIRWMD will not require a modification to the Lake Jesup Bridge Replacement
permit due to the proposed impacts to the existing mitigation areas.

| The SJIRWMD Individual Environmental Resource Permit will be applied for at the
appropriate time.

| Restoration of Channel B as requested by the Friends of Lake Jesup may be one
mitigation strategy, but it would have to show a benefit,

Danh Lee explained the preliminary stormwater design for the project, consisting of ponds and

adjacent swales.

Marjorie Cook addressed the following items:

| The preliminary stormwater design for the project needs to address the loss of flood

storage within the 10-year floodplain. Compensation shall be provided through
excavation of a volume of uplands equivalent to the loss of storage within the
regulatory floodplain.
It was recommended that the URS PD&E team review the existing sovereign
submerged lands easement to insure that the proposed project occurs within the SSL
easement.

Note: The above reflects the writer’s understanding of the contents of the meeting. If any misinterpretations or inaccuracies are
included, please notify the author within seven (7) days of receiving the notes.
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SR 46 Environmental Issues
Meeting Notes
Meeting with Florida Department of Environmental Protection — Central District
Office
August 28, 2012

SR 46 PD&E Study
FPN 240216-4-28-01
Contract No. PS-5738-10

Chris Rizzolo — URS Liz Barker - EMD
Mary McGehee — FDOT Lisa Prather — FDEP

A meeting was held at the Central District office of the Florida Department of Environmental
Protection on August 28, 2012 for the SR 46 Project Development and Environment (PD&E)
study. The meeting was held to discuss the proposed roadway improvements, the conservation
easements within the corridor and the proposed impacts to environmentally sensitive areas. A
summary of the items discussed at the meeting includes the following:

Chris Rizzolo introduced the project, provided a brief history and background information.
|

The limits of the PD&E study were discussed as well as the various typical sections associated
with the project. The suburban typical section requires 148’ of R/W and the rural typical
section requires 188’ of R/W. Only the suburban typical section is under consideration
for the portion of the project west of the bridge.

| The physical constraints within the limits of the project were discussed, which include the
environmental constraints, available right-of-way and utilities.

| The summary of findings outlined within the U.S. Army Corps of Engineers Draft
Ecosystem Restoration Report (April 2012) regarding the Government Cut (bypass canal)
was discussed.

Liz Barker provided a summary of the environmental information collected to date regarding the

conservation easements along the corridor.

| West of Lake Jesup and north of SR 46 is the Bergmann Tract, a private mitigation bank
under various conservation easements.

| West of Lake Jesup and south of SR 46 is a single conservation easement over the Futch
Property granted to the Florida Department of Environmental Protection (FDEP). The



Futch property was utilized as mitigation for the construction of the Eastern Beltway
(Seminole County Expressway Authority) permitted through FDEP.

Since it is highly likely that a Conservation Easement Release would be required by
FDEP to allow for the proposed roadway improvements, various mitigation options were
preliminarily discussed that included additional restoration and enhancement
opportunities as well as mitigation bank credits.

Lisa Prather outlined the requirements for a Conservation Easement Release:

| Historically, a Conservation Easement Release was completed during the permitting of
the Lake Jesup Bridge Replacement, which was accomplished utilizing mitigation bank
credits from the Lake Monroe Mitigation Bank.

| The FDEP will only require a Conservation Easement Release letter submittal for impacts
to the recorded conservation easement for the Futch Property.

| No permit modification would be required in associated with the Conservation Easement
Release.

| FDEP would be amenable to the concept of using the restoration of Channel B for the
partial release of lands within the Futch Property. The details of this mitigation plan
would needed to be provided to FDEP as part of the Conservation Easement Release
submittal. There was discussion regarding the timing of the mitigation and how many
acres of the channel would be restored.  Authorization for the proposed restoration
project would be provided through the issuance of an Environmental Resource Permit.
FDEP would not object to the elimination of the canal within the Futch Property, which
occurs on the south side of SR 46, since it was planned to be filled as part of the original
mitigation plan.

Note: The above reflects the writer’s understanding of the contents of the meeting. If any misinterpretations or inaccuracies are
included, please notify the author within seven (7) days of receiving the notes.
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APPENDIX E
Design Criteria

SR 46 PD&E POND SITING REPORT




Page 1
Drainage Design Criteria

SR 46 PD&E
FROM SR 415 TO CR 426
FPN 240216-4-28-01
SEMINOLE COUNTY AND FDOT DISTRICT 5

DRAINAGE DESIGN CRITERIA

The design of the stormwater management facilities for the project is governed by the rules set
forth by the SIRWMD and FDOT. Water quality treatment and water quantity attenuation
requirements will comply with the guidelines as defined in SIRWMD Chapter 40C-4 of the
Florida Administration Code (F.A.C) Environmental Resource Permit (ERP) manual.

Wet detention and dry retention ponds will provide for water quality improvements as well as
water quantity attenuation for the project runoff. Please refer to the summary below for the
water quality, water quantity, FDOT critical duration, and retention pond facilities configuration
criterion used for the project:

Water Quality

e Wet detention ponds— stormwater treatment will be provided for the greater of
one inch (1) of stormwater runoff over the drainage area or two and a half inches (2.5”)
of runoff from the impervious area (excluding water bodies). An orifice should be set
at or above the average between the Estimated Seasonal High Water Level
(ESHWL) elevation and Estimated Seasonal Low Water Level (ESLWL) elevation and
sized to drawdown one-half of the required treatment volume within 24 to 30 hours but no
more than one half of this volume will be discharged within the first 24 hours.

e Dry retention ponds (off-line) — stormwater treatment will be provided for the greater of
one half inch (0.5”) of stormwater runoff over the drainage area or one and a quarter
inches (1.25”) of runoff from the impervious area (excluding water bodies). For online
dry retention ponds the treatment will be provided for the greater of that which is specified
for offline systems, plus an additional one half inch (0.5”) of stormwater runoff over the
drainage area. The pond bottom, for dry retention, shall be set no less than one foot (1°)
above the SHWL in order to provide recovery of the required treatment volume through
the soil. The required treatment volume is required to be fully recovered within 72 hours
of the storm event.

e Dry retention ponds (on-line) — stormwater treatment will be provided for the greater of
that which is specified for off-line systems, plus an additional one half inch (0.5”) of
stormwater runoff over the drainage area. The pond bottom, for dry retention, shall be set
no less than one foot (1”) above the SHWL in order to provide recovery of the required
treatment volume through the soil. The required treatment volume is required to be fully
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Page 2
Drainage Design Criteria

recovered within 72 hours of the storm event.

Water Quantity

e For open basins, SIRWMD requires that the post-development peak discharges shall be at
or below pre-development peak discharges for the 25-year/24- hour storm event.

Critical Duration

e For open basins, FDOT critical duration analysis for 1-hour through
3-day storm events shall be analyzed to ensure that the post developed peak runoff
volume do not exceed the pre-developed peak runoff volume.

Wet Detention Pond Facilities Configuration

e The proposed pond will include a 20-foot maintenance berm (15” minimum and no steeper
than 1:6), maximum 1:4 (Vertical:Horizontal) for pond side slopes (to a depth of 2-feet
below the control elevation, then 1:2 to the pond bottom) 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). Please refer to FDOT District 5 checklist for more
detailed information about pond configurations.

Dry Retention Pond Facilities Configuration

e The proposed pond will include a 20-foot maintenance berm (15’ minimum and no steeper
than 1:6), maximum 1:4 (Vertical:Horizontal) for pond side slopes (to a depth of 1-foot
above the SHWL) 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). Please
refer to FDOT District 5 checklist for more detailed information about pond
configurations.

The stormwater runoff for the roadway will be collected by curb and gutter inlet systems and
conveyed to the proposed wet detention and dry retention ponds. The SCS method has been used to
determine the required pond size for each sub-basin. In addition, Basin 1 and Basin 2 also used
ICPR to model the existing pond expansion in more detail and preliminary recovery analysis has
been performed for all dry retention ponds. Also, it should be noted that for contingency
purposes, the alternative pond sites for Basin A thru Basin H have been upsized by twenty percent
(20%).
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APPENDIX F
Pond Sizing Calculations

SR 46 PD&E POND SITING REPORT




English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECFE NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin A MADE BY: DTL 02/19/14
BASIN ANALYSIS (PRE/POST): PRE CHECKED BY: e o4 19 1
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin A/ Pond Al - Suburban Typical
Open Space - Fair Conditions Pineda (5%} B/D 69 - 0.86 59.34
Open Space - Fair Conditions Basinger (35%) B/D 69 - 6.08 419.52
Open Space - Fair Conditions Felda {10%) D 84 - 1.74 146.16
Open Space - Fair Conditions Nittaw (50%) D & . 8.68 729.12
Impervious {Paved parking, roads, ctc.) 98 - 4,69 459.62
Pond footpring Nittaw D 84 - 6.52 547.68
TOTALS - 28.57 2361.44
COMPOSITE CN + 82,65
| ESTIMATE OF RUNOFE YOLUME ]
PROCEDURE TO DETERMINE RUNOFF YOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:
[} DETERMINE SOIL STORAGE - $ > §=(1000/CN)-10 (inches)
2) DETERMINE RUNOFF - R >  R=(P-02*$)"2/(P+0.8%S) (inches)

P = rainfalt in inches

3) DETERMINE RUNOFF VOLUME - V(R) > V(R)=(R/12)*BASIN AREA (acres-feet)
CALCULATION TABLE
Agency Design Storm Frequency P S R V(R)
(in) (in) (in) {ac-ft)
SIRWMD Open Basin Jyr/24hr 560 - 2.0 3.69 8.78
SIRWMD Open Basin P0yr/24 hr 7.50 - 2,10 5.46 13.00
SIRWMD Open Basin 25yr/24 hr 8.60 - 2.10 6.51 15.50
filename: Basin A1_suburban.xls
worksheet: PRE CN URS - Orlando



b English Worksheet
URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin A MADE BY: DTL 02/19/14
BASIN ANALYSIS (PRE/POST): POST CHECKED BY: ey o foa i
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN {ac) PRODUCT
Basin A / Pond Al - Suburban Typical
Open Space - Fair Conditions Pineda (5%) B/ 69 * 042 28.98
Open Space - Fair Conditions Basinger {35%) B/ .69 . 2.95 203.55
Open Space - Fair Conditions Felda (10%) D 84 . 0.84 70.56
(Open Space - Fair Conditions Nittaw (50%) D B4 - 422 354.48
Impervious (Paved parking, roads, etc.) 98 - 13.62 1334.76
Pond NWL o - 5.39 539.00
Pond pervious area Nittaw D 84 - 1.13 94.92
TOTALS . 28.57 2626.25
COMPOSITE CN © 9192
l ESTIMATE OF RUNOFF VOLUME l

PROCEDURE TO DETERMINE RUNOFF VOLUME IS BASED ON THE 8CS EQUATION AND IS AS FOLLOWS:

1) DETERMINE SOIL STORAGE - § >  §=(1000/CM)-10 (inches)

2) DETERMINE RUNOFF - R >  R=(P-02%Sy2/ (P +0.8%8) (inches)

P = rainfall in inches

3) DETERMINE RUNOFF YOLUME - V(R) > V(R)=(R/I2)*BASIN AREA (acres-feet}

CALCULATION TABLE

Apency DPesign Storm Frequency P 5 R V(R)

(in) {in) (in) {ac-ft)

SIRWMD Open Basin 3 yr/24 hr 5.60 - 0.88 4.67 11.11
SIRWMD Open Basin 0y /24 hr 750 0.88 6.54 15.57
SIRWMD Open Basin 25yr/24 hr 8.60 - 0.88 7.63 18.16

filename: Basin A1_suburban.xls
worksheet: POST CN URS - Orando



URS

Existing Grnd - --

|Additional 20% of Fond R/W = §.42 ac

MADE BY: DTL DATE: 02/19/14 PROJECT NO.: 240216-4-28-}
CHECKED BY: x DATE: 04 § as{14d
CALCULATIONS FOR: SR 46 PD&E POND: At BASIN: Basin A
Water Quality
Total Basin Artea = 28,57 ac
Paved Area = 13.62 ac
Pond Area at NWI, = 539 ac
1.0 " Over Total Basin Arca = 238 Ac-Ft
2.5 " Over Paved Area = 2,84 Ac-It
Required Treatment (PAY) = Ac-Ft
Required Attenuation (Post - Pre) = 2.34{Ac-Ft 3yr/ 24hre
Required Attenuation (Post - Pre) = 2.57|Ac-F't i0yr / 2dhr
Required Attenuation (Post - Pre) = 2.60] Ac-Ft 25yr/ 24hr
|Required Treament Vol. + Attentuation Vol. = 5.50|Ac-Ft 25yr /[ 24hr SIRWMD Open Basin
|Required Treatment Vol. + Stormsewer Attentuation Yol. = 5.ITIAc-Ft Jyr/ 24hr closed system
Stage Storage Calenlations
ELEY, Description AREA AYG Delta Dekta Sum
AREA D storage Storage
(£t {ac) (ac) (ft) (ac-ft) {ac-ft)
4.00 Poud RSWY 7.02
{1:2 max slope tie dow)
9.00 Out Berm 0.52 14.80
6.15 0.30 3.08
8.50 Inside Berm 578 1173
5.69 1.06 5.69
7.50 Provided Treatment Vol + 1 5.59 6.04
Atlentuation Vol, 559 0.10 0.54
740 Required Treatment Vol. -+ | 5.58 5.50
Attentuation Vol, 5.57 0.06 0.33
734 Estimated Stonmsewer 5.57 517
Tailwater 5.53 042 2.32
6.92 Required Treatment Vol. 3.49 2.84
{PAY) 5.44 0.52 2,84
6.4G Normal Water Level 539
4.40 5.02
-2.40 Bottom 4,42
Reqguired Trealment Vol, + Attentuation Vol. = 550 Ac-Tt Provided Treatment Vol. - Attentuation Vol. = 6.04 Ac-Tt
Required Treatment Vol. + Attentuation Stage = 740 Tt Provided Treatment Vol. -+ Attentuation Stage = 7.50Ft (I Tt freeboard)
Required Treatment Vol. + Stormsewer Attentuation Vol, = 5.17 Ac-Ft
Estimated Stormsewer Tailwater Elcvation = 7.34 Ft
Maint. Berm Maint. Berm
1:30 1:30

filename: Basin A1_suburban.xis

worksheet: POND CALC.

URS - Oriando



English Worksheet

URS
MADE BY: DTL DATE: 02/18/14 PRCJECT NO.: 240216-4-28-1
CHECKED BY: bEv DATE: oAz i
CALCULATIONS FOR: SR 46 PD&E POND: At BASIN: Basin A
Permanent Pool Caiculations
Basin Ci teristi
Land Use Area Runoff Coeff. Product
{ac)
Roadway Paved Area 13.62 0.95 12.94
Roadway Pervious Area| 8.43 0.20 1.69
Pond Pervicus Area 1.13 0.20 (.23
Pond Area at NWL. 5.39 1.00 5.39
Total 28.57 20.24
Compaosite C = 0.711
Woet Season Normal Rainfall (P) = 3 in
Min. Permanent Pool Vol = Area x Composite CxP x14/153/12= 4.78 ac-t
Min. Permanent Pool Vol. Req. if Littoral Zone is Not Provided = 1.5 x Min Perm Pool Vol. = 7.18 ac-ft
Stage Storage Calc,
ELEV, AREA AVG Delta Deita Sum
AREA D storage Storage
{ft) (ac) (ac) (ft) (ac-ft) (ac-t)
9.00 Out. Berm 6.52
8.50 fn. Berm 578
7.40 5.58
6.92 (PAV) 5.49
6.40 (NWL) 5.39 42.51
521 2.00 10.41
4.40 502 3210
472 6.80 32.10
-2.40 Bottom 4.42
Permanent Pool Volume Provided = 42,51 ac-ft
Resident Time Provided = Parm. Poo! Vol. Provided *153*12/Area/C /P = 124.4 Days
Note: An additional 50% permanent pool volume is provided in lieu of providing a littoral zone.
{See SURWMD PIM Vol It Section 8.7)
Mean Depth = Permanent Pool Volume / Area at NWL = 7.89 ft

filename: Basin A1_suburban.xls

worksheet: PERMANENT POOL. URS - Orlando



URS

MADE BY: DTL DATE: 02/19/14 PROJECT NQO.: 240216-4-28-1
CHECKED BY: “Uoiw DATE: ¢4 |25/j4
PROJECT: SR 46 PD&E POND: A1 BASIN: Basin A
Hydraulic Grade Line Clearance Calculations
1) Estimated tailwater elevation in the pond (for pretiminary storm sewer design) = [ 734l
2) Caleulation of post-development area for HGL check
Baseline From Station | To Station | Length (ft) | Readway width (ft}|  Area (ac)
Total
or see Post CN worksheet ac
3) Lowest gutter elevation in Basin for HGL check
Station 38+00
Baseline CL46
Offset (i) 34.50
Elevation {ft) 8.79
4) Aliowable Head Loss = lowest gutter el - est. tailwater el = ft
5) Pipe length from Pond to lowest gutter point = ( 400|ft

6) Rational Methed for contributing runoff - Q=CiA

C= 0.66
int. = 6.50|in/hr
A= 22.05|ac
Q= 94.59(cfs
Manning's n = 0.012
Sum K= 2.39
V= 4.82{1ps

8) Estimated Pipe Diameter to satisfy the conditions =

7) Estimation of Pipe Size
HL = [4.61*(nA2)*L(QA2))/(DM6.33) + K(VA2)2g

trial

<actual HL - OK

HL = Allowahle Head Loss (ft)
n = Manning's n

L = Length (ft)

Q = Runoff (cfs)

D = Pipe diameter (ft}

K = coefficient for minor losses
V = pipe velocity (fps)

g = gravitational constant (32.2 ft/sec"2}

5.0]ft

60|in




English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DBATE
BASIN DESIGNATION: Basin A MADE BY: DTL 02/20/14
BASIN ANALYSIS (PRE/POST): PRE CHECKED BY: e | i fimdl
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOH. AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin A / Pond A2 - Suburban Typical
Open Space - Fair Conditions Pineda (5%} B/ 69 ¢ 0.86 59.34
Open Space - Fair Conditions Basinger (35%) B/ 69 - 6.08 419.52
Open Space - Fair Conditions Felda {10%) > 84 - 1.74 [46.16
Open Space - Fair Conditions Nittaw (50%) D 84 3.68 729.12
Irapervious (Paved parking, roads, etc.) 98 4.69 459.62
Pond footprint Nittaw D B4 6.52 547.68
TOTALS - 2857 2361.44
COMPOSITE CN - 82.65
i ESTIMATE OF RUNOKF VOLUME ]
PROCEDURE TO DETERMINE RUNCEF VOLUME IS BASED ON THE SCS EQUATION AND 18 AS FOLLOWS:
1) DETERMINE SOIL STORAGE - § > §=(1000/CN)-10 (inches)
2) DETERMINE RUNOFF - R >  R=(P-02*Sy2/({P+0.8*8) (inches)

3) BETERMINE RUNOFF VOLUME - V(R)

>

P = rainfall in inches

V(R) = (R / 12)*BASIN AREA

(acres-feet)

CALCULATION TABLLE
Agency Pesign Storm Frequency P S R V(R)
(in) (in) (in) {ac-ft)
SIRWMD Open Basin 3yr/24 hr 5.60 2.10 3.69 8.78
SIRWMD Open Basin 10yr/24 hy 7.50 2.10 5.46 13.08
SIRWMD Open Basin 25 yr/24 hr 8.60 2.10 6.51 15.50
filename: Basin A2_suburban.xls
worksheet: PRE CN URS - Orlando



X English Worksheet
URS
PROJECT FITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin A MADE BY: DTL 02/20/14
BASIN ANALYSIS (PRE/POST): POST CHECKED BY: T o410l 14
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin A / Pond A2 - Suburban Typical
Open Space - Fair Conditions Pineda (5%) B/D 69 042 28.98
Open Space - Fair Conditions Basinger (35%) B/D 69 295 203.55
Open Space - Fair Conditions Felda (10%) D 84 0.84 70.56
Open Space - Fair Conditions Nittaw (50%) D 84 4.22 35448
impervious (Paved parking, roads, etc.} 98 13.62 1334.76
Pond NWIL 100 539 539.00
Pond pervicus area Nittaw D 34 1.13 94,92
TOTALS < 28.57 2626.25
COMPOSITE CN 91.92
| ESTIMATE OF RUNOFF VOLUME |
PROCEDURE TO DETERMINE RUNOFF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:
1} DETERMINE SOIL STORAGE - § > §=(1000/CN)- 10 (inches)
2) DETERMINE RUNOFE - R > R=({P-02*8§y"2/(P+0.8*S) (inches)

P = rainfall in inches

3) DETERMINE RUNOEF VOLUME - V(R) > V{R)=(R/I12)*BASIN AREA

CALCULATION TABLLE

(acres-feet)

Agency Design Storm Frequency P 8 R V{R)
{in) (in} (i) (ac-ft)
SIRWMD Open Basin 3yr/24 hr 5.60 0.88 4.67 - 11,11
SIRWMUD Open Basin 10 yr/ 24 e 7.50 0.88 6.54 + 15,57
SIRWMD Open Basin 25yr/24 hr 8.50 (.88 7.63 - 18,16
filename: Basin A2_suburban.xls
worksheet; POST CN URS - Orlando



URS

Existing Grnd

fAdditional 20% of Pond WW = 842 ac

1:30

1:30

MADE BY: DTL DATE: (2/20/14 PROJECT MO, 240216-4-28-1
CHECKED BY: e DATE: &4 {20 4
CALCULATIONS FOR: SR 46 PD&E POND: A2 BASIN: Basin A
Water Quality
Total Basin Area = 28.57 ac
Paved Arca = 13.62 ac
Pond Arca at NWL = 5.39 ac
1.0 ¥ Gver Total Basin Area = 2.38 Ac-Ft
. 2.5 " Qver Paved Area = 2.84 Ac-Ft
Required Troatment (PAV) = (a8 sk
Required Attenuation {Post - Pre) = 2341 Ac-FL 3yr/ 24hr
Required Ateenuation {Post - Pre) = 2.57Ac-Ft 10yr / 24br
Required Attenuation {Post - Pre) = 2.66[Ac-Tt 25yr/ 24hr
ERequired Freament Yol. + Attentuntion Vol = S.SOIAC-FI. 25yr/ 24hr SIRWMD Open Basin |
ERequired Freatment Yol. + Stormsewer Attentuation Yol = 5.17|Ac-Fl 3yr/ 24hr closed systen
Stage Storage Calculations
ELEV, Description AREA AVG Delta Delta Sum
AREA D storage Storage
{{t} {ac} {ac) [¢0] {ac-ft) (ac-ft}
4,04 Pond R/'WY 7.02
(1:2 max slope tic down)
9.0¢ Out Berm 6.52 14.80
6.13 (.50 3.08
8.50 Inside Berm 578 11.73
5.69 1.00 569
7.50 Provided Treatment Vol + | 5.59 6.04
Attentuation Vol 5.5 0.10 0.54
7.40 Required Treatment Vol + | 5.58 5.50
Altentuation Vol. 5.57 0.06 033
7.34 Estimated Stormsewer 5.57 517
Tailwater 5.53 0.42 2.32
6.92 Required Treatnent Vol, 549 2.84
{PAY) 544 0.52 2.4
6.40 Normal Water Level 5.39
4.40 5.02
-2.40 Bottom 4.42
Required Treatinent Vol. -+ Attentuation Vol. = 5.50 Ac-Ft Provided Treatnent Yol + Attentuation Vol. = 6.04 Ac-Ft
Required Treatment Vol. -+ Attentuation Stage = 740 Ft Provided Treatment Yol. + Atlentuation Stage = 7.50 Ft
Required Treatinent Yol + Stormsewer Attentuation Vo, = 517 Ac-Tt
Lstimated Stonnsewer Tailwater Elevation = 7.34 Tt
Maint. Berm Maint. Berm

filename: Basin A2_suburban.xls

worksheet: POND CALC,

URS - Orlande



English Worksheet

URS
MADE BY: DTL DATE: 02/20/14 PROJECT NO.: 240216-4-28-1
CHECKED BY: TR DATE: e R tel E¥)
CALCULATIONS FOR: SR 46 PD&E POND: A2 BASIN: Basin A
Permanent Pool Calculations
Basin CI teristi
Land Use Area Runoff Coeff. Product
{ac)
Roadway Paved Arga 13.62 0.95 12.94
Roadway Pervious Area| 8.43 0.20 1.69
Pond Pervious Area 1.13 (.20 0.23
Pond Area at NWL 5.39 1.00 5.39
Totat 28.57 20.24
Composite C = 0.7
Wet Season Normal Rainfall (P) = 31in
Min. Permanent Pool Vol. = Area x Composite Cx P x 14/153/12 = 478 ac-ft
Min. Permanent Pool Vol. Regq. if Littoral Zone is Not Provided = 1.5 x Min Perm Pool Vol. = 7.18 ac-ft
Stage Storage Calc.
ELEV. AREA AVG Delta Delta Sum
AREA D storage Storage
{ft) (ac) (ac) (ft) {ac-ft) (ac-ft)
9.00 Qut. Berm 6.52
8.50 In. Berm 5.78
7.40 5.58
6.92 (PAY) 5.49
6.40 (NWL) 5.39 42,51
5.21 2.00 10.41
4.40 5.02 32.10
4,72 6.80 32.10
-2.40 Bottom 4.42
Permanent Pool Volume Provided = 42,51 ac-ft
Resident Time Provided = Perm. Pool Vol. Provided *153*12/Area/C /P = 124.4 Days
Note: An additional 50% permanent pool volume is provided in lieu of providing a littoral zone.
(See SURWMD PIM Vol It Section 8.7)
Mean Depth = Permanent Pool Volume / Area at NWL = 7.89 ft

filename: Basin A2_suburban.xls

worksheet: PERMANENT POOL URS - Crlando



URS

MADE BY: DTL DATE: 02/20/14 PROJECT NO.: 240216-4-28-1
CHECKED BY: ¥ DATE: : 4 6. /i
PROJECT: SR 48 PD&E POND: A2 BASIN: Basin A
Hydraulic Grade Line Clearance Calcujations
1) Estimated tailwater elevation in the pond (for preliminary storm sewer design) = ft

2) Calculation of post-development area for HGL check

Baseline From Station | To Station | Length {ft)

Roadway width (it} Area (ac)

Total

or see Post CN worksheet 22.05]ac

3} Lowest gutter elevation in Basin for HGL check

Station 38+00
Baseline CL46
Cffset {ft) 34.50
Elevation (ft) 8.79

4) Allowable Head Loss = lowest gutter el - est. tailwater el =

5) Pipe length from Pond to lowest gutter point =

6) Rationa! Method for contributing runoff - Q=CiA

C= 0.66
int. = 6.50|in/hr
A= 22.05|ac
Q= 94.59|cfs
Manning's h = 0.092
Sum K = 2.42
V= 3.98:fps

8) Estimated Pipe Diameter to satisly the conditions =

145t

| 900| #t

7) Estimation of Pipe Size
HL = [4.61%n 20 L QA2)(DA5.33) + K(VAZ)/2g

trial

<actual HL - OK

HL = Allowable Head Loss (ft)
n = Manning's n

L = Length (ft)

Q = Runoff {cis)

D = Pipe diameter {ft)

K = coefficient for minor losses
V = pipe velocity (fps)

g = gravitational constant {32.2 ft/sec’2)

55
66




English Worksheet

URS
PROJECT TITLE: SR 46 PD&E

PROJECT NUMBER: 240216-4-28-1 DATE

BASIN DESIGNATION: Basin A MADE BY: DTL 17713

BASIN ANALYSIS (PRE/POST): PRE CHECKED BY: " B ed i1 fyn,

BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin A/ Pond A3 - Suburban Typical
Open Space - Faix Conditions Pineda (5%) B/D 69 . 0.86 59.34
Open Space - Fair Conditions Basinger (35%) B/D 69 - 6.08 419,52
Open Space - Fair Conditions Felda (310%) D 84 . £.74 146.16
Open Space - Fair Conditions Nittaw (50%) D 84 - 8.68 729.12
hnpervious (Paved parking, roads, etc.) 98 - 4.69 459.62
Pond footprint Nittaw D 84 - 6.52 547.68
TOTALS . 2857 2361.44
COMPOSITE CN * 8265
i ESTIMATE OF RUNOFF YOLUME |

PROCEDURE TO DETERMINE RUNCEF VOLUME 1S BASED ON THE SCS EQUATION AND IS AS FOLLOWS:

t} DETERMINE SOIL STORAGE - § >  S=(1000/CN)-10 (inches)

2} DETERMINE RUNOFF - R > R=(P-0.2*$)"2/{P+08*S) (inches)

P = rainfall in inches

s

3) DETERMINE RUNOFF VOLUME - V(R) > V(R)=(R/12y*BASIN AREA {acres-feet)
CALCULATION TABLE
Agency Design Storm Frequency P 5 R Y(R)
{in) {in) (in) (ac-{t)
SIRWMD Open Basin 3yr/ 24 he 5.60 . 210 3.69 8.78
SIRWMD Open Basin 0yr/24 hr 7.50 . 2.10 5.46 13.00
SJIRWMD Open Basin 25yr/24 hr 8.60 - 2,10 6.51 15.50

filename: Basin A3_suburban.xls
worksheet: PRE CN URS - Orlando



English Worksheaet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin A MADEBY: DTL 11/7/13
BASIN ANALYSIS (PRE/FOST): POST CHECKED BY: LET ST
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin A/ Pond A3 - Suburban Typical
Open Space - Fair Conditions Pineda (5%) B/D 69 0,42 28.98
Open Space - Fair Conditions Basinger (35%) B/D 69 2.95 203.55
QOpen Space - Fair Conditions Felda {10%) D 84 (.84 70.56
QOpen Space - Fair Conditions Nittaw (50%) D 84 - 422 354.48
Iropervious (Paved parking, roads, etc.) 98 - 13.62 1334.76
Pond NWL 100 . - 539 539.00
Pond pervious area Nittaw D 34 - 113 94,92
TOTALS 28.57 2626.25
COMPOSITE CN - 9192
| ESTIMATE OF RUNOFE VOLUME |
PROCEDURE TO DETERMINE RUNOFF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:
1) DETERMINE SOIL STORAGE - § > §=(1000/CN)-10 {inches}
2) DETERMINE RUNOFE - R >  R=(P-02*$)"2/(P+0.8*8) (inches}

P = rainfall in inches

3) DETERMINE RUNOFF VOLUME - V(R) > V(R)=(R/12)*BASIN AREA (acres-feet)
CALCULATION TABLE
Agency Pesign Storm Frequency P s R V(R}
{in} (in) (in} (ac-ft)
SJRWMD Open Basin 3yr/24 hr 5.60 0.88 4.67 11,13
SIRWMD Open Basin 10 yr/24 hr 7.50 .88 6.54 15.57
SIRWMD Open Basin 25 yri24he 8.60 0.88 7.63 18.16
filename: Basin A3_suburban.xls
worksheet: POST CN URS - Orlando



URS
MADE BY: _DTL DATE: 11/7/13 PROJECT NO.:  240216-4-28-1
CHECKEDBY: = . DATE 512 #
CALCULATIONS FOR: SR 46 PD&E POND: A3 BASIN: Basin A
‘Water Quality
Total Basin Area = 28.57 ac
Paved Area= 13.62 ac
Ponl Area at NWL = 5.39 ac
A. 1.0 " Over Total Basin Arca= 238 Ac-Tt
B. 2.5 " Over Paved Area= 2.84 Ac-Tt
Required Treatment (PAV) = Ac-Ft
Required Attenuation (Post- Pre) = 2.34|Ac-Ft 3yr/ 24y
Required Attenuation (Post - Pre} = 2.57|Ac-1 10yr / 2dhr
Required Attenuation (Post- Pre} = 2.66|Ac-Ft 25y / 24hr
[Required Treament Vol. + Attentuation Vol = 5.50]Ac-Tt 25yr / 24hr SIRWMD Cpen Basin
{Required Treatment Vol + Stormsewer Attentuation Vol = 5.17}Ac- 3yr/ 24Dy clesed system
Stage Storage Calculations
ELEY. Prescription AREA AVG Drelta Delta Sum
AREA D storage Storage
(ft) (ac) (ae) (ft) (ac-t) (ac-ft}
4,00 Pond R/VY 7.02
(1:2 max slope tic down)
9.00 Out Berm 6.52 14.80
6.45 0.50 3.08
8.50 Inside Berm 5.78 11.73
5.69 1.00 5.69
7.50 Provided Treatment Vol. + 5.59 6.04
Attentuation Yol. 5.59 0.10 0.54
7.40 Required Treatment Vol + | 5.58 5.50
Attentuation Yol. 5.57 0.06 033
734 Estimated Stermsewer 5.57 517
Tailwater 5.53 0.42 232
692 Required Treatment Vol. 549 2.84
(PAV) 5.44 0.52 2.84
6.40 Normal Water Level 5.39
449 5.02
-2.40 Bottom 4.42
Required Treatment Yol. + Altentuation Vol. = 550 Ac-Ft Provided Treatinent Vol. -+ Attentuation Yol. = 6.04 Ac-¥t
Required Treatment Yol. + Attentuation Stage = 740 Ft Provided Treatment Vol. - Attentuation Stage = 7.50 Ft (1 Ft freeboard)
Required Treatinent Vol. + Stormsewer Altentuation Vol. = 347 Aclt
Estimated Stormsewer Tailwater Elevation = T34 Ft
Maint. Berm Maint. Berm
Existing Grnd -~wss=mmmnnmmmnenae O e Er
|Additional 20% of Pond RAW = 8.42 ac _

filename: Basin A3_suburban.xls

worksheet; POND CALC.

URS - Orlando



English Worksheet

URS
MADE BY: BTL DATE: 11/7/13 PROJECT NO.: 240216-4-28-1
CHECKED BY: D DATE: [RERE LI
CALCULATIONS FOR: SR 46 PD&E POND: BASIN: Basin A
Permanent Pool Caiculations
Basin CI toristi
Land Use Area Runoff Coeff. Product
(ac)
Roadway Paved Area | 13.82 0.95 12.94
Roadway Pervious Area| 8.43 0.20 1.69
Pond Pervious Area 1.13 0.20 0.23
Pond Area at NWL 5.39 1.00 5.39
Total 28.57 20.24
Composite C = 0.1
Wet Season Normal Rainfall {(P) =
Min. Permanent Pool Vol. = Area x Composite Cx P x14/153/12 = 4.78 ac-ft
Min. Permanent Pool Vol. Req. if Litloral Zone is Not Provided = 1.5 x Min Perm Pool Vol. = 7.18 ac-ft
Stage Storage Calc.
ELEV. AREA AVG Delta Delta Sum
AREA D storage Storage
{ft) {ac) (ac) (ft) {ac-ft) (ac-ft}
9.00 Qut. Berm 6.52
8.50 In. Berm 578 -
7.40 5.58
6.92 (PAV) 5.49
6.40 (NWL) 5.39 4251
5.21 2.00 10.41
4.40 5.02 32.10
472 6.80 3210
-2.40 Botiom 4.42
Permanent Pool Volume Provided = 4251 ac-ft
Resident Time Provided = Perm. Pool Vol. Provided *153*12/ Area/C/P = 124.4 Days
Note: An additional 50% permanent pool volume is provided in lieu of providing a littoral zone.
(See SURWMD PiM Vol Il Section 8.7)
Mean Depth = Permanent Pool Volume / Area at NWL = 7.89 ft

filename: Basin A3_suburban.xls
worksheet: PERMANENT POOL

URS - Orlando



URS

MADE BY: DTL DATE; 14/7/13 PROJECT NO.: 240216-4-28-1
CHECKED BY: &tV DATE: 04 /an) 14
PROJECT: SR 46 PD&E POND: A3 BASIN: Basin A
Hydraulic Grade Line Clearance Calculations
1) Estimated tailwater elevation in the pond (for preliminary storm sewer design) = ft

2} Calcutation of post-development area for HGL check

Baseline From Station | To Station | Length (it)] Roadway width {ft)j Area (ac)

Total
or see Post CN worksheet ac
3) Lowest gutter elevation in Basin for HGL. check
Station 39+00
Baseline CL46
Offset (it) 34,50
Elevation (it) 8.79
4) Allowable Head Loss = lowest gulter el - est. taiiwater el = ft
5) Pipe length from Pond to lowest guiter peint = | 1000}t
6) Rational Method for contributing runoff - Q=CiA 7) Estimation of Pipe Size
C= 0.66 HL = [4.617 (2P LNQA2)(DA5.33) + K(VA2)/2g
int. = 8.50(in/hr
As 22.05|ac HL = Allowable Head Loss {ft) trial
Q= 94.59|cfs n = Manning's n <actual HL - OK
L = Length (ft)
Manning's n = 0.012 Q = Runoff (¢fs)
SumK= 2.43 D = Pipe diameter {ft}
V= 3.98(ips K = coefficient for minor losses
V = pipe velocity (fps)
g = gravitational constant (32.2 ft/secn2}
8) Estimated Pipe Diameter to satisfy the conditions = 5.51ft

661in




WATERSHED CHARACTERISTICS

GO TO STORMWATER TREATEMENT ANALYSIS

SELECT CATCHMENT CONFIGURATION

Calculated or Carryover

CLICK ON CELL BELOW TO SELECT CONFIGURATION
A Sl Gatohinent s

VIEW CATGHMENT CONFIGURATION ]

CATCHMENT NO.1 CHARACTERISTICS:

mentcienen o
\  Hmixed Iand uses (side caicuianon)

Pre-development land use:
with default EMCs

Post-development land use: (i i RN Ay TNE L
with default EMCs

Total pre-devetopment catchment area:

Total post-development catchment or BMP analysis area:

Pre-development Non DCIA CN:

Pre-development DCIA percentage:

Post-development Mon DCIA CN:

Post-development OCIA percentage:

Estimated Area of BMP {used for rainfall excess nol loadings

CATCHMENT NO.2 CHARACTERISTICS:

CI..ICK ON CELL BELOW 0 SELECT

Area Acres | non DCIACR %DGCIA
. EMC{N):
EMC(P):

P‘

OVERWRITE DEFALILT CONCENTRATIONS USING:
POST:
Ean

S Pre-gevelopment Annual Mass Loading - Nitrogen:
Pre-development Annual Mass Loading - Phosphorus:
Post-development Annual Mass Loading - Nitrogen:

Post-development Annuzl Mass Loading - Phosphorus:

23.125kg/year

1.106;kg/year
89.516kg/year
12,008 kafyear

ide calculation)

Fre-development and use:
Post-development land use:

Total pre-development catchment area:

Total post-develepment catchment or BMP analysis area:
Pre-development Non DCIA CN:

Pre-devetopment DCIA percentage:

Post-development Non DCIA CN:

Post-development DCIA percentage:

Estimated Area of BMP {used for rainfall excess not loadings)

CL]CK OM CELL BELOW TO SELECT

non DCIA TN %DCIA PRE:

Area Acres

OVERWRITE DEFAULT CONCENTRATIONS:
POST

Pre-devetopment Annual Mass Loading - Nitrogen: kgfyear
Pre-devefopment Annual Mass Loading - Phosphorus: kofyear
Post-development Annual Mass Loading ~ Nitrogen: kgfyear
Post-development Annual Mass Loading - Phosphorus: kaiyear

CATCHMENT NO.3 CHARACTERISTICS:

\  If mixed land uses {side calcutation}

Pre-development land use:
Post-development land use:

| Totat pre-development catchment area:

Total post-development caichment or BMP anaiysis area:
Pre-development Non DCIA CN:

Pre-development DCIA percentage:

Post-development Non DCiA CN:

Post-development DCIA percentage:

Estimated Area of BMP {used for rainfall excess not loadings

CATCHMENT NO.4 CHARACTERISTICS:

Pre-development land use:
Post-development land use:

Total pre-development catchment area:

Total post-development catchment or BMP analysis area:
Pre-development Non DCIA CN:

Pre-development DCIA percentage:

Post-development Non DCiA TN:

Post-deveiepment DCIA percentage:

Estimated Area of BMP {used for rainfall excess not loadings

Arsa Acrex | non DCIA CN “%DCIA

RSSO

m,,&ﬁ

OVERWRITE DEFAULT CONCENTRATIONS:

Pre-development Annuat Mass Loading - Nitrogen:
Pre-development Annual Mass Loading - Phosphorus:
Post-development Annual Mass Loading - Nitrogen:
Post-development Annual Mass Loading - Phosphorus:

kgfyear
kgfyear
kgfyear
kafyear

CLICK ON CELL BELOW TO SELECT
ST T

Area Acres | non DCIA CH %DCIA

PRE:
oy

OVERWRITE DEFAULT CONCENTRATIONS:

Fre-<deveiopment Annual Mass Loading - Nitrogen:
Pre-development Annual Mass Loading - Phosphorus:
Post-development Annual Mass Loading - Nitrogen:
Post-development Annuat Mass Loading - Phosphorus:

\jrmrz%mx “-‘M’w o «a},r,
| CONCENTRATION:

kafyear
kgfyear
kafyear
kgfyear
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English Worksheet

URS

PROJECT TITLE: SR 46 PD&E

PROJECT NUMBER: DATE
BASIN DESIGNATION: Basin 1 MADE BY: DTL 11/11/13
BASIN ANALYSIS (PRE/POST): PRE CHECKED BY: ¥ | wled

BASIN RUNOFF CURVE NUMBER WORKSHEET

Note: Area(s) shown below accounts for additional runoff that was not included in permitted calculations for Basin 1.

SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin 1 - Suburban Typical
Additional pond footprint
Open Space - Fair Conditions Nittaw D 84 1.62 §5.68
New bridge section
Open Space - Fair Conditions Pineda B/D 69 0.14 9.66
Open Space - Fair Conditions Arents D 84 .17 14.28
Water Surface 100 .39 39.00
TOTALS 1.72 148.62
COMPOSITE CN 86.41
I ESTIMATE OF RUNOFF VOLUME {

PROCEDURE TO DETERMINE RUNCFF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:

1) DETERMINE SOIL STORAGE - 8 > §=(1000/CN}-10 (inches)

2) DETERMINE RUNOFF - R > R=(P-02*8)"2/{P+0.8%3) (inches)

P = rainfall in inches

3) DETERMINE RUNOEF VOLUME - V(R) > V(R) = (R/12)*BASIN AREA (acres-Teet)
CALCULATION TABLE
Agency Design Storm Frequency P S R V(R)
(in) (in) {(in) {ac-ft)
SIRWMD Open Basin ) 3yr/24 hr 5.60 1.57 4.07 0.58
SIRWMD Open Basin 10 yr/ 24 hr 7.50 1.57 5.89 0.84
SIRWMD Open Basin 25 yr/ 24 i 2.60 1.57 6.96 1.00

filename: Basin 1_suburban.xls
worksheef: PRE CN UAS - Orlando



E English Worksheet

URS
PROJECT TITLE: SR 46 PD&E

PROJECT NUMBER: DATE

BASIN DESIGNATION: Basin I - Suburban Typical MADE BY: DTL 11/11/13
BASIN ANALYSIS (PRE/POST): POST CHECKED BY: —ph V2.l

BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin 1 - Suburban Typical
Open Space - Fair Coaditions Nittaw (90%} D 84 . 3.88 32592
Open Space - Fair Conditions Arents {10%) D g4 . 0.43 36.12
Impervious {Paved parking, roads, etc.) NI 98 7.47 732.06
Pond NWI. area NIt 109 . 1.96 196.00
Pond pervious arca Nittaw D 84 - 1.08 50.72
TOTALS 14.82 1380.82
COMPOSITE CN 93.17
I ESTIMATE OF RUNOFF VOLUME I

PROCEDURE TO DETERMINE RUNOFF VOLUME IS BASED ON THE SCS EQUATION AND I§ AS FOLLOWS:

1} DETERMINE SOIL STORAGE - S > 5=(1000/CN)-10 (inches)

2} DETERMINE RUNOFF - R >  R=(P-02*5y"2/(P+0.8*5) (inches)

P = rainfall in inches

3) DETERMINE RUNOFF VOLUME - V(R) > V(R)=(R/I12)*BASIN AREA (acres-feet)
CALCULATION TABLE
Agency Design Storn: Frequency P S R V(R)
(in) (in) (in) {ac-ft)
SIRWMD Open Basin 3yr/24r 5.60 0.73 4.81 5.94
SIRWMD Open Basin 10yr/ 24 hr 7.50 .73 6.69 8.26
SIRWMD Open Basin 25 yr/24 hr 8.60 0.73 7.78 9.61

filename: Basin 1_suburban.xls
worksheet: POST CN URS - Orando



URS
MADE BY: DTL DATE: 11/1§/13 JOB NOQ.
CHECKED BY: DATE: SHEET NO.
CALCUIATIONS FOR: Basin | POND: MOD Pond 1 BASIN: Basin 1 - Suburban Typical
Water Quality
Tolal Basin Area = 1482 ac
Paved Area = 747 ac
Pond Area at NWL = 1.96 ac
A. 1.0 " Over Total Basin Area = 124 Ac-Tt
B. 2.5 " Over Paved Area = 1.56 Ac-Tt
Required Treatment (PAV) = [ 156 AcF SIRWMD Open Basin
Stage Storage Calculations
ELEYV. Description AREA AYG Delta Delta Som
(ft) AREA D storage Storage
(NGVYD) (ac) {ac) () {ac-1t) {ac-fi)
11,00 Out Berm 2.68 8.31
2.46 1.00 2.46
10.0G Inside Berm 2.24 5.85
2.19 1.00 2.19
9.00 213 3.67
2.09 0.52 1.71
8.i8 PAV 2.04 1.96
2.01 0.68 1.37
7.60 1.98 0.59
1.97 0.20 0.39
7.50 1.97 0.20
1.97 0.10 0.20
7.40 NWL 1.96
540 1.75
-1.00 Bottom 1.44
Bleed Down Volume
1/2 the reg'd PAY = 05*1.56 = 0.78 Ac-Ft
Volume remaining in pond after recovery of 1/2 PAV = 1.18 AcTt
Maint. Berm Maint. Berm
1:156 11
EXISHAG G n o oo oo e oo oo B -

filename: Basin 1_suburban.xls

worksheat: POND CALC.

URS - Orlando



English Worksheet

URS
MADE BY: DTL. DATE: 11/11413
CHECKED BY: TEE " DATE: 2o

CALCULATIONS FOR: SR 46 PD&E

JOB NO.
SHEET NO.
Basin 1 - Suburban Typical

Permanent Poo! Calculations

Land Use Area |Runotf Coeff.| Product

(ac)

Roadway Paved Area 7.47 - 0.95 . 710

Roadway Pervious Area| 4.31 0.20 . 0.86

Pond Pervious Area 1.08 0.20 - (.22

Pond Area at NWL 1.96 . 1.00 ¢+ 1.96

Total 14.82- 10.13

Composite C = 0.68

Wet Season Normal Rainfall (P) = 31 in

Min. Permanent Pool Vol.

= Area x Composite Cx P x14/153/12=
Min. Permanent Pool Vol. Req. if Littoral Zone is Not Provid= 1.5 x Min Perm Pool Vol. =

2.40 ac-ft
3.59 ac-ft

(See 40C-42.026)

Resident Time Provided = Perm. Pool Vol. Provided *153*12/Area/C /P :

Mean Depth = Permanent Pool Volume / Area at NWL = 7.10 ft

Stage Storage Calc.
ELEV. AREA AVG Delta Delta Sum
AREA D storage Storage
(i) (ac) {ac) (ft) (ac-tt) {ac-ft)
11.00 - Out. Berm 2.68
10.00 - In. Berm 2.24 ¢
9.00 213
8.18 . {PAV) 2.04
7.40 - {NWL) 1,96 - 13.92
1.86 2.00 ¢ + 3.71
540 1.75 10.214
1.60 - 6.40 ¢ - 10.21
-1.00 . Botiom 1.44 -
Permanent Pool Volume Provided = 13.92 ac-ft

81.3 Days

Note: An additional 50% permanent pool volume is provided in lieu of providing a littoral zone.

filename: Basin 1_suburban.xls
worksheet: PERMANENT POOL

URS - Orlando



SR 46 PD&E
MCDIFIED BASIN 1 PRE-~-DEVELOPMENT CONDITIONS
FCR ADDITIONAL AREAS NOT PERMITTED

BASIN SUMMARY REPORT

Basin Name: Basin 1
Group Name: BASE
Simulation: 10YR24HR
Node Name: BNDRY

Basin Type:

SCS Unit Hydrograph

* \&.fm&i\ r(\ Cow\& L@v\ \Jﬁki/k & = C:fvw(f\kif‘x‘*- J Uy

%:{1 {' \(vc’t(\f!f” et ‘}r ’:')‘d{"\w,gz\é'

L

Unit Hydrograph: Uh323 S Q_m . Ly £ ﬂf
Peaking Fator: 323.0 cw_}\s’ Q\‘U\j k,r‘-.,f{}j}, e S U 12, ) W Ot GG
Spec Time Inc (min}: 8.24 o
Comp Time Inc {(min): 5.00
Rainfall File: Flmod
Rainfall amount (in): 7.500
Storm Duraticn (hrs): 24.00
Status: Onsite
Time of Conc (min): 61.80
Time Shift (hrs)}: C.00
Area (ac): 8.570
Vol of Unit Hyd (in): 1.001
Curve Number: 85.000
DCIA (%): 0.000 . ,
i
Time Max (hrs): 12.58 N . - £E80 C"Q’S \D\&\ Q"ﬁ 'Gl\!“-;ﬁ\\gu\-g(_w_‘
Flow Max (c¢fs): 15.829 e A% & 40,07 P o S N
Runoff Volume {in): 5.728 [1 {
Runoff Volume (ft3): 1781%99.032 &pﬁimwﬁ
e ARG

Basin Name: Basin 1
Group Name: BASE
Simulation; 25YR24HR
Node Name: BNDRY

Basin Type:

5CS Unit Hydrograph

H

+ [ N
\h\\&{\ \ v AL SO

1% G4 o Le, Lokal de ﬁkmw:,“

Unit Hydrograph: Uh323
Peaking Fator: 323.0
Spec Time Inc {(min): 8.24
Comp Time Inc (min): 5.00
Rainfall File: Flmod
Rainfall amount (in}): 8.600
Storm Duration (hrs}: 24.00
Status: Onsite
Time of Conc (min): 61.80
Time Shift {hrs}: 0.00
Arez f{ac): B.5370
Vol of Unit Hyd (in}: 1.001
Curve Number: BS5.000
DCIA (%): ©0.000
n
; . 1 L
Time Max (hrs): 12.58 y v e AN,
Flow Max {cfs}: 18.672 l\%.(;% & é‘l'(o'\\ - C@L{,;’\{J Lo
Runoff Volume (inj}: 5.789 Letwted
Runoff Volume (£ft3): 211203.878 s ™
fQ\\
Basin Name: Basin 1
Group Name: BASE
Simulation: 3YR24HR
Node Name: BNDRY
Basin Type: SCS Unit Hydrograph
Unit Hydrograph: Uh323
Peaking Fator: 323.0
Spec Time Inc {(min}: 8.24
Comp Time Inc {min): $.00
Rainfall File: Flmod
Rainfall Amount {in): 5.600
Storm Duraticen (hrs): 24.00
Status: Onsite
Time of Conc (min): 61.80
Time Shift (hrs): 0.00
Area {ac): 8.570
vol of Unit Hyd {in): 1.001
Curve Number: 85.000
DCIA (%): 0.000
Time Max (hrs): 12.58 Q i)
Flow Max {cfs): 10,317 '::\aj \Oqz LN .lv Dcﬁ J”.,’
Runoff Volume (in): 3.924 \Juvu\ e
Runoff Volume (£f£3): 122072.790 (h {
Y. :vﬁf‘

Interconnected Channel and Pond Routing Medel (ICPR) ©2002 Streamiine Technologies, Inc.

Page | of 2



SR 46 FPD&E

MODIFIED BASIN 1 PRE~-DEVELOFPMENT CONDITIONS
FOR ADDITIONAL AREAS NOT PERMITTED

BASIN SUMMARY REPORT

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologics, Inc. Page 2 of 2



WILBUR SMITH
PROJECT TITLE:

SR 46
PRDJECT NUMBER: 24016315201

PRE/POST DISCHARGE SUMMARY

DATE: Ociober €, 2009
CALGC. BY:
CHECKED BY: PQS

BASIN 1 - SR 46

Simulation
25 YR - 24 HR ¥ 4611 . X B
10YR -24 HR W 4007 4110 oA
3YR - 24 HR Y 2672 23.50 3.22
AWML Cenad Mo #0pR-RER5 -5
BASIN 2 - SR 46
Simulation
25 YR - 24 HR
_ IDYR-24HR
3YR-24HR

“ Increase of D.21 cfs for the 25yr/24hr storm will not result in adverse impacts as it is fess than 0.5% of the totfal discharge.

= Inpreass of 4,98 cfs for the 25yr/24hr storm will not result in adverse Impacis as it is foss than 0.2% of the lowest annual moan dlschargs
rate fof the St. Johns River {ysars 2008 thru 2008} at the nearest gage Incation (see atlached map and documentation).




SR 46 PD&E

MODIFIED BASIN 1 POST-DEVELOPMENT

INPUT ALL REPQRT

CONDITIONS

Name: Basin 1
Group: BASE

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

Uh323

0.000

Node; Pond 1

Status: Onsite

Type: SCS Unit Hydrograph €N

Peaking Factor:
Storm Duration(hrs}:
Time of Conc(min):

323.0
0.00
17.00

Time Shift{hrs): 0.00
Max Allowable Qf{cfs): 995992.00

Areaf{ac): 14.82 -
Curve Number: 93.17 -
DCIA(S): 0.00

Name: BNDRY Base Flow{cfs}: 0.000 Init Stage{fr}: 5.000
Group: BASE Warn Stage{ft}: 10.000
Type: Time/Stage

Boundary Conditions were referenced
from SR 46 over Lake Jesup project
FPID 240163-1-52-01

SJRWMD Fexmit No. 40-117-95925-5

Time {hrs) Stage (fr}

0.00 5.000

24.00 S.500

48.00 6.000

72.00 6.400
Name: POND 1 Base Flowl(cfs): 0.000 Init Stage{ft): 7.400
Group: BASE Warn Stage{ft): 10.000

Type: Stage/Area

Initial Stage NWL Elevation
Warning Stage = Inside Berm Elevation

Stage(ft) Area{ac)

Name: OCS-1 QRIFICE From Node: POND 1
Group: BASE To Node: BNDRY
Flow: Both Count: 1
Type: Vertical: Mavis Geometry: Clircular
Span(in}: 4.00
Risef{in}: 4.00
Invert{(ft}: 6.300
Control Elevaticn(ft}: 7.400
TABLE
Bottom Clip(in}: 0.000
Top Clipf{in}: 0.000
Weir Discharge Coef: 3.200
Orifice Discharge Coef: 0.8600
Name; QCS-1 Weir From Node: PCND 1
Group: BASE To Node: BNDRY
Flow: Both Count: 1
Type: Vertical: Mavis Geometry: Trapezoidal
Bottom Width{fr): 18.60
Left Side Slopef{h/v): 10.00
Right Side Slope{h/v): 10.00
Invert (fr): 8.180
Control Elevation(ft): 8.1680
Struct Opening Dim(ft): 9999.00
TABLE

Interconnected Channel and Pond Routing Medel (JCPR) ©2002 Streamline Technologies, Inc.

Page | of 3



SR 46 FD&E

MODIFIED BASIN 1 POST-DEVELCPMENT CONDITIONS

INPUT ALL REPORT

Bottom Clip(fe}: ©
Top Clip(ft): O

Weir Discharge Coef: 3,200
Oorifice Discharge Ccef: 0

.000
.000

.600

Hydrology Simulations

Name: 10YR24HR

Filename: I:\PROJECTSY12722145 SR46 PDE\DRAINAGE\BASIN 1\ICPR\10YR24HR.R32

Qverride Defaults: Yes
Storm Duration(hrs): 24.00
Rainfall File: Flmod
Rainfall Amount{in}): 7.50
Time{hrs) Erint Inc{min)

Name: 25YR24HR

Filename: I:\PROJECTS\12722145 SR46 FDE\DRAINAGE\BASIN 1\ICPR\Z5YR24HR.R32

Override Defaults: Yes
Storm Duration{hrs): 24.00
Rainfall File: Flmod
Rainfall Amount{inj}: B.60
Time {hrg) Print Inc¢{min}

Name: 3YR24HR

Filename: I:\PROJECTS\12722145 SR46 PDE\DRAINAGE\BASIN 1\ICPR\3YR24HR.R32Z

Override Defaults: Yes
Storm Duraticn{hrs}: 24.00
Rainfall File: Flmod
Rainfall Amount(in): 5.60
Time {hrs) Print Inc (min)

Name: 10YR24HR

Execute: Yes
Alternative: No

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

Hydrology Sim: 10YRZAHR
Filename: I:\PROJECTS\12722145 SR46 PDE\DRAINAGE\BASIN I\ICPR\10YR24HR.I32

Restart: Mo Patch: No
1.00 Delta 2 Factor: 0.00500
10,000
0.000 End Timeithrs}): 20.00
0.5000 Max Cale Time{sgec): 60.0000

Boundary Flows:

Time{hrs) Print Inc{min)
30.000 s.000
Group Run

mase ves

Name: 25YR24HR

Hydrology Sim: 25YRZAHR

Filename: I:\PROJECTS\12722145 SR46 PDE\DRAINAGE\BASIN 1\ICPR\Z5YR24HR.I32

Execute: Yes
Alternative: No

Max Delta Z{ft):
Time Step Optimizer:

Restart: No Patch; No
1.00 Delta Z Factor: 0.00500
10.000

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

Page 2 of 3



SR 46 PD&E
MODIFIED BASIN 1 POST-DEVELOPMENT CONDITIONS
INPUT ALL REPORT

Start Time{hrs): 0.000 End Time{hrs): 30.00
Min Cale¢ Time({sec): 0.5000 Max Calc Time(sec): 60.0000

Boundary Stages: Boundary Flows:

Time {hrs) Print Inc (min)

30.000 S.000

Group Run

BASE Yes
Name: 3¥YR24HR Hydrology Sim: 3YRZ4HR

Filename: I:\PROJECTS\12722145 SR46 PDEADRAINAGE\BASIN 1\ICPRA3YRZ4HR.I32

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

Max Delta Z{fr): 1.00 Delta Z Factor: &.00500
Time Step Optimizer: 10,000
Starkt Time(hrs): 0.000 End Time{hrs}: 30.00
Min Calc Timef{sec): 0.5000 Max Calc Time{sec}: £0.0000
Boundary Stages: Boundary Flows:
Time (hrs) Print Inc{min}
30.000 5.000
Group - Run
BASE Yes

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technelogies, Inc. Page 3 of 3
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SR 46 FPD&E
MODIFIED BASIN 1 POST-DEVELOPMENT CONDITIONS
MODIFIED POND 1 RECOVERY ANALYSIS

INPUT ALL DATA REPORT

Name: Basin 1
Group: BASE

Unit Hydrograph: Uh323
Rainfall File:
Rainfall Aamount{in): 0.000

Areafac}: 14.8B2
Curve Number: 93.17

Node: Pond 1

Status: Onsite

Type: SCS Unit Hydrograph CN

Peaking Factor:

Storm Duration{hrs}:
Time of Conc{min}:
Time Shift{hrs}:

Max Allowable Q{cfs}:

323.0
0.00
10.00
0.00
$89999.00

DCIA(%)}: 0.00

Init Stage(ft)
Group: BASE Warn Stage(ft):
Type: Time/Stage

Name: BNDRY Base Flowl(cfs): 0.000

Boundary Conditions were referenced
from SR 46 over Lake Jesup project
FPID 240163-1-52-01

SIRWMD Permit No. 40-117-95825-5

Time (hrs) Stage{ft}

Q.00 5.000

24.00 5.500

48.00 6.000

72.00 6.400
Name: POND 1 Base Flow(cfs}: 0.000 Init Stage(ft):
Group: BASE Warn Stage(ft):

Type: Stage/Area

Weir Elevation
Inside Berm Elevation

Initial Stage
Warning Stage

Stage{fL) Area{ac}

5.000
10.000

8.180
10,000

Name: OCS-1 ORIFICE From Node: POND 1
Group: BASE To Node: BNDRY
Flow: Both Count: 1
Type: Vertical: Mavis Geometry: Circular
Span{in): 4.00
Rise{in); 4.00
Invert{ft): 6.200
Control Elevation{ft): 7.400
TAELE
Bottom Clip{in): 0.000
Top Clip{in): 0.000
Welr Discharge Coef: 3.200
Crifice Discharge Coef: 0.600

Hydrology Sim:
Filename: T:\Projects\12722145 S5R46 PDE\drainage‘Basin I\ICPR\RECCVERY,I32

Name: RECOVERY

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

Max Delta Z(ft}: 1.00 Delta Z Factor: (.00500

Time Step Optimizer: 10.000

Interconnected Channel and Pond Routing Medel (f{CPR) ©2002 Streamline Technologies, Inc.

Page 1 of 2



SR 46 FD&E

MODIFIED BASIN 1 POST-DEVELOPMENT CONDITIONS
MODIFIED POND 1 RECOVERY ANALYSIS

INFUT ALL DATA REPORT

Start Time(hrs): 0.000 End Time({hrs): 30.00
Min Calc Time({sec): 0.5000 Max Calc Time{sec): 60.0000
Boundary Stages: Boundary Flows:
Time{hrs} Print Inc{min)
30.000 5.00Q0
Group Run
BLSE Yas

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc. Page2 of 2
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SR 46 PD&E

MCDIFIED BASIN 1 POST-DEVELOPHENT CONDITIONS

MODIFIED POND 1
INFUT ALL DATA REPORT
TAILWATER CALCULATIONS

Name: Basin 1
Group: BASE

Unit Hydrograph: Uh323
Rainfall File:
Rainfall amcunt (in}: 0,000

Area(ac}): 14.82
Curve Number: 93.17
DCIA(S): 0.00

Node: Pond 1

Status: Onsite

Type: SCS Unit Hydrograph CN

Peaking Factor:

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

Max Allowable Q(cfs):

323.0
0.00
17.00
0.00
998999.00

Name: BNDRY
Group: BASE
Type: Time/Stage

Boundary Conditiens were referenced
from SR 46 aver Lake Jesup project
FPID 240163-1~-52-01

SJRWMD Permit No. 40-117-95925-5

Time {hrs) Stage (ft)
8.00 5.000
24.00 5.500
48.00 6.000
72.00 5.400

Base Flow{cfs): 0.000

Init Stage(ft): 5.000

Warn Stage(ft): 10.000

Name: POND 1
Group: BASE
Type: Stage/Area

Initial Stage = Weir Elevaticn

Base Flow{cfs): 0.000

Init stage(ft): 8.180 % Wee Elow

Warn Stage(fr): 10.000

Warming Stage = Inside Berm Elevation

Stage{ft) Area(ac)

Hame: OCS-1 ORIFICE :
Group: BASE N AT
Flow: None % @f
Type; Vertical: N

Spanf{in): 4.00

Risefin): 4.00
Invert (ft): 6§.900
Control Elevation(ft): 7.400

Bottom Clip({in): 0.000

Top Clipf{in): 0.000

Weir Discharge Coef: 3.200
Orifice Discharge Coef: 0.600

From Node: PCND 1

Name: OCS-1 Weir
Group: BASE

Flow: Both

Type: Vertical: Mavis

Bottom Width{ft}): 18B.60

Left Side Slope(h/v): 10,00

Right Side Slope(h/v}: 10.00
Invert(ft): 8.180

Control Elevation(ft): 8.180

From Neode: POND 1

To Node: BNDRY
Count; 1
Geometry: Circular

TABLE

To Node: BNDRY
Count: 1
Geometry: Trapezoidal

Interconnected Channe] and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc.
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SR 46 PD&E

MODIFIED BASIN 1 POST-DEVELOPMENT CONDITIONS
MODIFIED POND 1

INPUT ALL DATA REPORT

TAILWATER CALCULATIONS

Struct Opening Dim{ft): 9999.00

TABLE
Bottom Clip{ft): 0.000
Top Clip{ft): 0.000
Weir Discharge Coef: 3.200
Orifice Dischaxge Coef: 0.600

Name: 10YRZ4HR
Filename: I:\Projects\12722145 S5R46 PDE\drainage\Basin 1\ICPR\10YRZ4HR.R32

Override Defaults: Yes
Storm Duration{hrs): 24.00
Rainfall File: Flmed
Rainfall Amount{in): 7.50

Time {hrs) Print Inc{min)

Name: 3YRZ24HR
Filename: I:\Projects\12722145 SR46 PDE\drainage\Basin 1\ICPR\3YRZ24HR.R32

Override Defaults: Yes
Storm Durationihrs): 24.00
Rainfall File: Flmed
Rainfall Ameunt({in): 5.60

Time{hrs) Print Inc(min}

Name: 10YR24HR Hydroleogy Sim: 10YR24HR
Filename: I:\Projects\12722145 SR46 PDE\drainage\Basin 1\ICPR\10YRZ24HR.I32

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

Max Delta Z{ft): 1.00 Delta Z Factor: (.00500
Time Step Optimizer: 10.000
Start Time(hrs): 0.000 End Time{hrs): 30.00
Min Calec Time(sec): 0.5000 Max Cale Time{sec): 60.0000
Boundary Stages: Boundary Flows:
Time{hrs} Erint Inc{min)
30,000 5.000
Group Run
BASE Yes

Hydrology Sim: 3YR24HR

MName: 3YRZ4HR

Filename: I:\Projects\12722145 SR46 PDE\drainage\Basin 1\ICPR\3YRZ24HR.I32

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

Max Delta Z{ft): 1.00 Delta Z Factor: 0.00500

Time Step Optimizer: 10.000
Start Timethrs): 0.000 End Time(hrs): 30.00

Min Calc Time{sec): 0.5000 Max Calc Time({sec): 60.0000
Boundary Stages: Boundary Flows:

Time{hrs) Print Inc{min}

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc,
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SR 46 PD&E

MODIFIED BASIN 1 POST-DEVELOPMENT CONDITIONS
MODIFIED POND 1

INPUT ALL DATA REPORT

TAILWATER CALCULATIONS

Interconnected Channel and Pond Routing Model (JCPR) ©2002 Streamline Technologies, Inc. Page 3 of 3
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WATERSHED CHARACTERISTICS

SELECT CATCHMENT CONFIGURATION

CATCHMENT NO.1 CHARACTERISTICS:

VIEW CATCHMENT CONFIGURATION

OVERWRITE DEFAULT CONCENTRATIONS USING:

Pre-development land use:
with default EMCs

Post-development fand use:
with default EMCs

Total pre-development catchment area:

Total post-development catchment or BMP analysis area:

Pre-development Non DCIA CN;

Pre-development DCIA percentage:

Post-development Non DGIA GN:

Post-development DCIA percentage:

Estimated Area of BMP {used for raintail excess not loadings)

Land use

Arex Acros

non DCIA CN PRE.

EMC{N): A malt

EMC{P):

Pre-development Annual Mass Loading - Nitrogen: 16.788kalvear
Pre-development Annual Mass Loading - Phosphorus: .B03kglyear
Post-development Annual Mass Loading - Nitrogen: 51.043 kglvear
Post-development Annual Mass Loading - Phosphorus: 6.847{kg/vear

CATCHMENT NO.,2 CHARACTERISTICS:

ide calculation)

OVERWRITE DEFAULT CONCENTRATIONS:

Pre-development land use:
Post-development fand use:

Total pre-development catchment area:

Total post-development catchment or BMP anaiysis area:
Pre-development Non DCIA CN:

Pre-development DCIA percentage:

Post-development Non DCIA CN:

Post-development DCIA percentage:

Estimated Area of BMP {used for rainfall excess not loadings)

CATCHMENT NO.23 CHARACTERISTICS:

Araa Acros

non DCIA GN %DCIA

\  if mixed land uses (side caiculation)

Pre-gevelopment Annual Mass Loeding - Mitrogen: kglyear
Pre-development Annual Mass Loading - Phosphorus: kafyear
Post-development Annual Mass Loading - Nitrogen: kofyear
Post-development Annual Mass Loading - Phosphorus: kgfyear

OVERWRITE DEFAULT CONCENTRATIONS:

Pre-development land use: R

Post-development land use:  [TIGREY

Total pre-development catchment area:

Total post-development catchment or BMP analysis area:
Pre-development Non DCIA CN:

Pre-development DCIA percentage:

Post-development Non DCIA CN:

Post-development DCIA percentage:

Estimated Area of BMP {used for ralnfall excess not loadings)

CLICK ON CELL BELOW TO SELECT
T

CLICK ON CELL BELOW TO SELECT

Land use

Aroa Acras

non DCIA GN %DCIA

|

Total

T

m,gm%

Pre-development Annual Mass Loading - Nitrogen: kg/year
Pre-development Annual Mass Loading - Phosphorus: kgfyear
Post-development Annual Mass Loading - Nitrogen: kgfyear
Post-development Annual Mass toading - Phosphorus: kafyear

CATCHMENT NO.4 CHARACTERISTICS;

OVERWRITE DEFAULT CONCENTRATIONS:

Pre-development land use:
Post-developrent land use:

Total pre-development catchment area:

Total post-development catchment or EMP analysis area:
Pre-development Non DCIA CN:

Fre-development DCIA percentage:

Post-development Non DCIA CN:

Post-development DCiA percentage:

CLICK ON CELL BELOW TO SELECT
e e — =

Aroa Acras

ton DEIA CN 4OCIA

EMC{N):

EMC(P}:

Pre-devetopment Annuat Mass Loading - Nitrogen: kglyear
Pre-development Annual Mass | oading - Phosphorus: kglyear
Post-development Annual Mass Loading - Nitrogen: iglyear
Post-development Annual Mass Loading - Phosphorus: kalygar |

Estimated Area of BMP {used for rainfall excess not icadings)
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h English Worksheet
URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: DATE
BASIN DESIGNATION: Basin 2 - Suburban Best Fit MADE BY: DTL 11/12/13
BASIN ANALYSIS (PRE/POST): POST CHECKED BY: ”’Dc??' y_‘g,.é;:&'f f{%
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin 2 - Suburban Best Fit
Open Spacce - Fair Conditions Basinger (10%) B/D 69 . 043 29.67
Open Space - Fair Conditions Myakka (10%) B/D 69 | 043 29.67
Open Space - Fair Conditions Nittaw (20%) D 84 . 0.86 7224
Open Space - Fair Conditions St. Johns (60%) B/D 69 - 2.60 179.40
Tmpezrvious (Paved parking, roads, ete.) 98 . 11,23 1100.54
Pand NWIL area 100 - 4.08 408.00
Pond pervious area St. Johns B/D 69 1.83 126.27
TOTALS 1146 1945.79
COMPOSITE CN 90.67
| ESTIMATE OF RUNOFF VOLUME ]

PROCEDURE TOQ DETERMINE RUNOEF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:

1) DETERMINE SOIL STORAGE - § > S={I000/CN)-10 (inches)

2) DETERMINE RUNOFF - R > R=(P-02%8y"2/(P+08*S) (inches)

P = rainfall in inches

3) DETERMINE RUNOFF VOLUME - V{R) > V{R}={R/I12)*BASIN AREA (acres-feet)

CALCULATION TABLE

Agency Design Storm Freguency P S R V(R)
(i) (in) (in) (ac-ft)

SIRWMD Open Basin 3yr/24hr 5.60 1.03 4.53 8.10
SIRWMD Open Basin 10 yr/24 hr 7.50 1.03 6.39 11.43
SIRWMD Open Basin 25yr/24 hr 8.60 1.03 7.48 13.37

filename: Basin 2_suburban_hest_fit.xls
worksheet: POST CN URS - Orlando



URS

Existing Grnd

MADE BY: DTL DATE; 11/12/13 JOB NOQ.
CHECKED BY: heEF DATE: V2.1 1% SHEET NO.
CALCULATIONS FOR: Basin 2 POND: MOD Pond 2 BASIN: Bagin 2 - Suburban Best Fit
Water Quality
Total Basin Arca = 21.46 ac *
Paved Arca = 11.23 ac
Pond Area at NWL = 408 ac
A, 1.0 " Over Total Basin Arca = 1.79 Ac-Ft
B. 2.5 " Over Paved Area = 2.34 Ac-Ft
Required Treatment (PAY) = Ac-Ft SIRWMD Open Basin
Stage Storage Calculations
ELEV. Description AREA AVG Delta Delta Sum
(It} AREA D storage Storage
(NGVD) (ac) (ac) (ft) (ac-ft) (ac-ft)
11.00 Out Berm 543 21.89
5.07 1.00 5.07
10.00 Inside Berm 4.70 16.82
4.61 1.00 4.61 )
9.00 '4.51 12.22
4.42 1.00 4.42
8.00 432 7.80 |
423 1.00 423
7.27 PAV 4.19 157
4.13 0.57 2,34
7.00 4.14 1.23
4.11 0.30 1.23
6.70 NWL 4.08
470 372
-1.00 Bottom 3.22
Bleed Down Veolume
1/2 the req'd PAV = 05*%234 = 117 Ac-Ft
Volume remaining in pond after recovery of 1/2 PAV = 2,40 Ac-Ft
Maint. Berm Maint. Berm
1:15 Y st _ 1:15

filename: Basin 2_suburban_pest_fit.xls

worksheei: POND CALC.,

URS - Orlando



English Worksheet

URS - .
MADE BY: DTL. DATE: 11/42/13 JOBNO.
CHECKED BY: LESEE DATE: 121115 SHEET NO.
CALCULATIONS FOR: SR 46 PD&E ' BASIN: Basin 2 - Suburban Best Fit
Permanent Pool Calculations
Basin Cl teristi
Land Use Area |Runoff Coeff.] Product
(ac)
Roadway Paved Area 11.23- 0.95 10.67
Roadway Pervious Area| 4.32 0.20 0.86
Pond Pervious Area 1.83 0.20 0.37
Pond Area at NWL 4.08 - 1.00 4.08
Total 21.46" 15.98
Composite C = 0.74
Wet Season Normal Rainfall {P) = 31in
Min. Permanent Pool Vol. = Area x Composite Cx P x 14 /153 /12 = 3.78 ac-ft
Min. Permanent Pool Vol. Req. if Littoral Zone is Not Provid= 1.5 x Min Perm Pool Vol. = 5.67 ac-ft
Stage Storage Calc.
ELEV. AREA AVG Deita Delta Sum
AREA D storage Storage
(ft) (ac) {ac) (fty (ac-ft) (ac-ft)
11.00 Qut. Berm 5.43
10.00 In. Berm 4.70
9.00 4.51
7.27 (PAV) 4.19
6,70 {NWL) 4.08 27.58
3.90 2.00 7.80
4.70 3.72 128.78
3.47 5.70 19.78
-1.00 Bottom 3.22 ~
Permanent Pool Volume Provided = 27.58 ac-ft
Resident Time Provided = Perm. Pool Vol. Provided *153*12/Area/C/P : 102.2 Days
Note: An additional 50% permanent pool volume is provided in lieu of providing a littoral zone.
(See 40C-42.026})
Mean Depth = Permanent Pool Volume / Area at NWL = 6.76 ft
filename: Basin 2_suburban_best_fit.xls
worksheet: PERMANENT POOL URS - Orlando



SR 46 PDAE

MODIFIED BASIN 2 POST-DEVELOPMENT

INPUT ALL REPORT

CONDITIONS

Name: Basin 2
Group: BASE

Unit Hydrograph:
Rainfall File:
Rainfall Amount {in):
Areaf{ac):

Curve Number:
DCTA(%) ;

Status:

Uh323

0.000
21.46
50.67
0,00

Name: Offsite 205

Greoup: BASE

Unit Hydrograph:
Rainfall File:
Rainfall Amount{in):
Area{ac):

Curve Number:

DCIA (%) :

Status:

Uh323

0.000
8.57
85.00
0.0¢

Name: Offsgite 207

Group: BASE

Unit Hydrograph:
Rainfall File:
Rainfall Amcunt (in):

Arealac):
Curve Number:
DCIA{Y) :

Status:

Uh323

0.000
5.60
85.00
0.00

Name: Offsite 209

Group: BASE

Unit Hydrograph:
Rainfall File:
Rainfall Amcount{in}:
Area{ac):

Curve Number:
DCIA(S) :

Status:

Uh323

0.000
5,88
85.00
0.00

Name; Qffsite 211

Group: BASE

Unit Hydrograph:
Rainfall File:
Rainfall Amount{in):
Area{ac):

Curve Number:
DCIA(%) :

Status:

Uh323

0.000
11.58
85.00
0.00

Name: Offsgite 213

Group: BASE

Unit Hydrograph:
Rainfall File:
Rainfall Amount({in}:
Areafac):

Curve Number:

DCIA (%} -

Uh323

0.000
4.47
B85.00
G.00

Nede: Pond 2
Type: SCS Unit Hydrograph

Peaking Factor:

Storm Duration(hrs}:
Time of Conc{min}:
Time Shiftihrs):

Max Allowable Q(cfs}:

Node: 205
Type: SCS Unit Hydrograph

Peaking Factor:

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

Max Allowable Q{cfs):

Node: 207

Type: SCS Unit Hydrograph

Peaking Factoxr:

Sterm Duration(hrs):
Time ¢f Conci{min):
Time Shift(hrs):

Max Alleowable Q{cfs):

Node: 208

Type: SCS Unit Hydrograph

Peaking Factor:

Sterm Duration{hrs):
Time of Conc{min):
Time Shift(hrs):

Max Allowable Q{cfs):

Node: 211

Type: SCS Unit Hydrograph

Peaking Factor:

Stexrm Duration(hrs):
Time cf Conc{min):
Time Shift{hrs):

Max Allowable Qicfs):

Node: 213

Type: SCS Unit Hydrograph

Peaking Factor:

Storm Duratieon(hrs):
Time of Concimin):
Time Shift(hrs):

Max Allowable Q{cfs):

Status:

CN

323.0
0.00
15.00
0.0C
©89999.00

CN

323.0
0.00
61.80
0.00
999959.00

CN

323.0
0.00
62.40
0.00
999995.00

CN

323.0
0.00
59.40
0.00
99999292.0Q0

CN

323.0
0.00
60.00
0.00
9999289.00

CN

323.0
0.00
42.00
0.00
995999 .00

Onsite

Onsite

Offsite

Onsite

Onsite

Interconnected Channcl and Pond Routing Model (JCPR) ©2002 Streamline Technologies, Inc.

Page 1 of 6



SR 46 PD&E

MCODIFIED BASIN 2 POST-DEVELOPMENT CONDITIONS
INPUT ALL REPORT

Init Stage{ft):
Warn Stage{fk):

Init Stage(ft)
Warn Stagel(ft):

Init Stage{ft):
wWarn Stage{ft):

Init Stage(ft}:
Warn Stage(fk}:

Base Flow(cfs):

Name: 205
Group: BASE
Type: Stage/Area
Stage {ft) hreafac)
0.000 0.0004
8.000 0.0004
Name: 207
Group: BASE
Type: Stage/Area
Stage (fk) Area{ac)
8.000 0.0004
9.000 0.0590
10.000 0.0900
11.000 0.1180
12.000 0.1460
13,000 0.1740
Name: 209
Group: BASE
Type: Stage/Area
Stage (£t} Area{ac)
9.000 0.0020
10.000 0.0850
11.000 0.1210
12.000 0.1560
13.000 0.19%20
Name: 211
Group: BASE
Type: Stage/Area
Stage{ft) Arealac)
10.000 0.0004
11.000 0.0930
12.000 0.1320
13.000 0.1730
14.000 0.2120
Name: 213
Group: BASE
Type: Stage/Area
stage (£t} Area{ac)
11.000 0.0004
12.000 0.0560
13,000 0.0880
14.000 0.1160
15.000 0.1440
Name: BNDRY
Group: BASE
Type: Time/Stage

Base Flow{cfs):

Base Flowl{cis):

Base Flow{cfs):

Base Flow{cfs}:

Base Flowl{cfs):

Boundary Conditions were referenced
from SR 46 over Lake Jesup project

FPID 240163
SJRWMD Permit No.

Time (hrs)

1-52-01

Stage(fL)

40-117-95925-3

0.000

Init Stage{ft):
Warn Stage{ft):

Init Stage{ft}:
Warn Stage{ft}:

g.000
11.000

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

Page2 of 6



SR 46 PD&E
MODIFIED BASIN 2 POST-DEVELOPMENT CONDITIONS
INFUT ALL REPORT

0.00 5.0040

24.00 5.500

48.00 6.000

72.00 6.400
Name: POND 2 Base Flow{cfs)
Group: BASE
Type: Stage/Area

Initial Stage = NWL Elevation
Warning Stage = Inside Berm Elevation -

Areaf{ac)

Stage(ft)

Init Stage(ft):
Warn Stage{ft}):

6.700
10.000 ¢

Name: SD-1 From Node:
Group: BASE To Node:
UPSTREAM DOWNSTREAM
Geometry: Circular Circular
Span{in): 24.00 24.00
Rise{in): 24.00 24.00
Invert{ft}: 8.100 7.830
Manning's N: 0.013000 0.013000
Top Clip{in}: 0.000 0.000
Bot Clip{in): 0.000 0.000

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

Downsbream FHWA Inleb Edge Description:
Circular Concrete: Square edge w/ headwall

207
205

Length{ft):
Count:
ation:
rithm:
Flow:
Coef:
Coef:
Coef:
Spec:
Spec:
Stabilizer Option:

Friction Equ
Solution Algo

Entrance Loss
Exit Loss
Bend Loss

Outlet Ckrl
Inlet Cktrl

67.70

2

Average Conveyance
Automatic
Beth

0.70

0.00

0.00

Use dc or tw
Use dn

None

Name: SD-2 From Node:
Group: BASE To Node:
UPSTREAM DOWNSTREAM
Geomekbry: Circular Circular
Span{in): 24,00 24.00
-Rise(in): 24.00 24.00
Invert (ft): 8.580 8.710
Manning's WN: 0.013000 $4.013000
Top Clipiin): 0.000 0.000
Bok Clip(in): 0.000 0.000

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

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

Lengt

Entrance Loss
Exit Loss
Bend Loss

Cutlet Ctrl
Inlet Ckrl
Stabilizer ©

hi{ft):
Count:
Friction Equation:
Sclution Algorithm:
Flow:
Coef:
Coef:
Coef:
Spec:
Spec;
ntion:

Average Conveyange
Automatic

Both

0.70

0.00

0.00

Use dc or tw

Use dn

None

Name: SD-3 From Nede:
Group: BASE To Node:
UPSTREAM DOWNSTREAM
Geomekry: Circular Circular
Span (in) : 24.00 24.00
Risel(in): 24.00 24.00
Invert{ft): 10.010 9.750
Manning's N: 0.013000 ¢.013000
Top Cliplin): 0.000 0.000
Bot Clip{in}: 0.000 0.000

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

Length{ft):
Counkt:
Friction Equation:
Solution Algorithm:
Flow:
Coef:
Coef:
Coef:
Spec:
Spec:
Stabilizer Cption:

Entrance Loss
Exit Loss
Bend Loss

Gutlet Ctrl
Inlet Ctrl

Average Conveyance
Automatic

Both

0.70

0.00

0.00

Use dc or tw

Use dn

None

Interconnected Channel and Pond Routing Model (ICPR} ©2002 Streamline Technelogies, Inc.

Page3 of 6



SR 46 PD&E

MODIFIED BASIN 2 POST-DEVELOPMENT CONDITIONS

INPUT ALL REPORT

Downstream FHWA Inlet Edge Description:

Circular Ceoncrete: Sguare edge

w/ headwall

Name: S5D-4 From Node:
Group: BASE Teo Node:
UPSTREAM DOWNSTREAM
Geometry: Circular Circular
Span{in): 24.00 24.00
Rise{in): 24.00 24.00
Invert{ft): 11.130 10.870
Manning's N: 0.013000 0.013000
Top Clip{in): 0.000 0.000
Baot Clip(in): 0.000 0.000
Upstream FHWA Inlet Edge Description:

Circular Concrete: Sguare edge

Downstream FHWA Inlet Edge Des
Circular Concrete: Sguare edge

Channels

w/ headwall

cription:
w/ headwall

213 Length{ft):
211 Count:
Friction Eguation:

Solution Algorithm:

Flow:

Entrance Loss Coef:

Exit Loss Coef:

Bend Loss Coef:

Outlet Ctrl Spec:

Inlet Ctrl Spec:

Stabilizer Option:

Average Conveyance
Automatic

Both

0.70

0.00

0.00

Use dc or tw

Use dn

Neone

Name: South 0S5 Ditch
Group: BASE

UPSTREAM
Geometry: Trapezocidal
Invert (£t} : 7.830
TClpInitZ {EL): 9999.000
Manning's M: 0.060000
Top Clip{ft): 0.000
Bob Clip{ft): 0.000
Main XSec:
AuxElevl{ft}
Aux XSecl:
AuxBlevz {ft):
Aux XSec2:
Top Width{ft):
Depth{ft):
Bok Width{fr): 15.000
LtSdS1p{h/v): 4.00
RESdSlp{(h/v): 4.00

From Node:
To Node:

DOWNSTREAM
Trapezoidal
5.600
9999.000
0.060000
0.000

0.000

15.000
4.00
4.00

205 Length{ft):
BNDRY + Count:

Friction Eguation:
Solution Algorithm:
Flow:

Contraction Coef:
Expansion Coef:
Entrance Loss Coef:
Exit Loss Coef:
Outlet Ctrl Spec:
Inlet Ctrl Spec:

Stabilizer Option:

557.00
1

Average Conveyance
Automatic

Both

0.000

0.000

0.500

1.000

Use dc or tw

Use dn

None

Name: 0CS-2 ORIFICE
Group; BASE

Flow: Both

Type: Vertical: Mavis

Span{in):

Rise{in}:

Invert{ft}:

Contrcl Elevation{ft):

Bottom Clipf{in}:

Top Clipf{in}:

Weir Discharge Coef:
Orifice Discharge Coef:

Name: QCS-2 Weir0l
Group: BASE

Flow: Both

Type: Vertical: Mavis

Span (in}:
Risge(in):

From Node:

To Node:

Counkt:

v Geometry:
5.50
5.50
£.200
£.700
0.000
0.000
3.200
0.600

From Node:

To Nede:
Count:
Geometry:
60.00
32.76

POND 2
BNDRY

1
Circular

TAELE

Rectangular

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc.
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SR 46 PD&E
MODIFIED BASIN 2 POST-DEVELOPMENT CONDITIONS
INPUT ALL REPORT

Invexrt(fr): 7.270
Control Elevation(ft): 7.270

TABLE
Bottom Clip{in}: 0.000
Top Clip{in): 0.000
Weir Discharge Coef: 3.200
Orifice Discharge Coef: 0.600
Name: OCS-2 Weir02 From Node: POND 2
Group: BASE To Node: BNDRY
Flow: Both Count: 1
Type: Vertical: Mavis Gecmetry: Rectangular
Span{in}: 732.00
Rise{in): 9999935999.00
Invert{ft): 10.000
Conktrol Elevation{ft): 10.000
TABLE
Bottom Clip{in)}: 0.000
Top Clip{in): 0.000
Weir Discharge Coef: 3.200
Orifice Discharge Coef: 0.600

Name: 10YRZ24HR
Filename: I:\Projects\12722145 SR46 PDE\drainage\Basin 2\ICPR\10YR24HR,R32

Override Defaults: Yes
Storm Durationf{hrs): 24.00
Rainfall File: Flmod
Rainfall amcunt{in): 7.50

Time(hrs} Print In¢ (min)

Name: 25YRZ4HR
Filename: I:\Projects\12722145 SR46 PDE\drainage\Basin 2\ICPR\Z5YR2Z4HR.R32

override Defaults: Yes
Storm Duration{hrs): 24.C0
Rainfall File: Flmod
Rainfall Amount(in): 8.60

Time(hrs) Print Incimin}

Name: 3YR24HR
Filename: I:\Projects\12722145 SR4& PDE\drainage\Basin 2\ICPR\3YR24HR.R32

Override Defaults: Yes
Storm Duration(hrs}: 24.00
Rainfall File: Flmod
Rainfall Amount {in}): 5.60

Time (hrs} Print Inc{min)

Name: 10¥R24HR Hydrology Sim: 10YR24HR
Filename: I:\Projects\12722145 SR46 PDE\drainage\Basin 2\ICPR\10YR24HR.I32

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

Max belta Z(ft): 1.00 Delta Z Facteor: 0.00500
Time Step Optimizer: 10.000

Start Time{hrs): 0.000 End Time{hrs): 30.00
Min Calc Time(sec): 0.50Q000 Max Calc Time(sec): 80.0000

Boundary Stages: Boundary Flows:

Interconnected Channel and Pond Routing Model (ICPR} ©2002 Streamline Technelogies, Inc.
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SR 46 PD&E

MODIFIED BASIN 2 POST-DEVELOPMENT CONDITIONS

INPUT ALL REPORT

Time(hrs)

Name: 2

Filename: I:\Projects\l12722145 SR46 PDE\dralinage\Basin 2\ICPR\25YR24HR.I32

Execute: ¥
Alternative: N

Max Delt.

Print Inc(min}

S5YR24HR

a8 Restart:

Q

a z(fc): 1.00

Time Step Optimizer: 10.000

Start Ti
Min Calc Ti

me {hrg): 0.000
mef{sec): 0.5000

Boundary Stages:

Time{hrs}

Name: 3

Filename: I:\Projects\12722145 SR46 PDE\drainage\Basin 2\ICPR\3YRZ4HR.I32

Execute: Yes

Print Inc{min)

YR24HR

Alternative: No

Max Delta Z{ft): 1.00
Time Step Optimizer: 10.000
Start Time{hrs}: 0.000
Min Calc Time{sec}: 0.5000
Boundary Stages:

Time{hrs}

Print Inc{min)

Hydrology Sim: 25YRZ4HR

No

ratch: No

Delta % Fagtor:

End Time(hrs):
Max Cale Time({sec):
Boundary Flows:

Hydrology Sim: 3YR24HR

Restart: No

Fatch: No

Delta Z Factor:

End Time{hrs}:
Max Calc Time{sec}
Boundary Flows:

0.00500

30,00
60.0000

0.00500

30.00
£€0.0000

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc.
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PRE/POST DISCHARGE SUMMARY

WILBUR SMITH DATE: October 6, 2009
PROJECT TITLE: SR 48 CALC. BY:
PROJECT NUMBER: 24016315201 CHECKED BY: PQs

BASIN 1 - SR 46

Simulation

2EYR - 24 HR
10YR-24 HR
3Y¥R-24HR

Simuiation

91.38 -0.21
8219 ' 7864 Y
59.00 46.84 12,06
SRR Bered Ko, HO= W= QB AC
* Inerease of 0.21 cfs for the 25ye/24hr storm will not result in adverse impacts as it is less than 0.5% of the total discharge.
* |ncrease of 1.9B cfs for the 25yrf24hr storm will not rosuit in adversa impacts as jt is less than 0.2% of the lowest annual mean discharge
rate for the St Johns River {years 2005 thru 2008) at the nearest gage location {see attached map and documentation).

25 YR~ 24 HR
__1DYR -24 HR

3YR-24HR




SR 46 PD&E

MODIFIED BASIN 2 POST-DEVELOPMENT CONDITIONS
MODIFIED POND 2 RECOVERY ANALYSIS

INPUT ALL DATA REPORT

Name: Basin 2
Group: BASE

Unit Hydrograph:

Uh323

Rainfall File:

Rainfall Amount {in):
Areafac);
Curve Number:

0.000
21.4¢6
90.67

MNode: Pond 2

Status: Onsite

Type: SCS Unit Hydrograph CN

Peaking Fackor:

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

Max Allowable Qlcfs):

323.0
0.00
10.00
0.00
999%%9,00

DCIA(%): 0.00

Init Stage(ft): 5.000
Group: BASE Warn Stage(ft): 10.000
Type: Time/Stage

Name: EBENDRY Base Flow(cfs): 0.000

Boundary Conditions were referenced
from SR 46 over Lake Jesup project
FPID 240163-1-52-01

SJRWMD Permit No. 40-117-85%25-3

Time{hrs} Stage{fLt)

0.00 5.000

24.00 5.500

48.00 6.000

72.00 6.400
Name: POND 2 Base Flow(cfs): 0.000 Init Stage(ft): 7.270
Group: BASE Warn Stage{ft): 10.000

Type: Stage/Area

Initial Stage = Weir Elevation
Warning Stage = Inside Berm Elevation

Stage (ft) Areaf{ac)
5.700 4.0800
10.000 4.7000
11.000 5.4300

Name: 0OCS-2 ORIFICE From Node: POND 2
Group: BASE To Node: BNDRY
Flow: Both Count: 1
Type: Vertical: Mavis Geometry: Circular
Span{in): 5.50
Rise{in): 5.50
Invert{ft}: 6.200
Control Elevation{ft}: &.700
TAELE
Bottom Clip{in): 0.000
Top Clip{in): 0.000
Weir Discharge Coef: 3.200
Orifice Discharge Coef: 0.600

Routing Simulations

Name: RECOVERY Hydrology Sim;
Filename: I:\Projects\12722145 SR46 PDE\drainage\Basin 2\ICPR\RECOVERY.I3Z2

Execute: Yes Restart: No Fatch: No
Alternative: No

Max Delta Z(ft}: 1.00 Delta Z Factor: 0.00500
Time Step Optimizer: 10,000

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

Page 1 of 2



SR 46 FD&E

MODIFIED BASIN 2 POST-DEVELOPMENT CONDITIONS
MODIFIED POND 2 RECOVERY ANALYSIS

INPUT ALL DATA REPORT

Start Time(hrs): 0.00C0 End Time{hrs): 20.00
Min Calc Time(sec): 0.5000 Max Calc Timelseg): 60.0000
Boundary Stages: Boundary Flows:
Time(hrsg) Print Inc{min}
30.000 5.000
Group Run
BASE Yes

Interconnected Channel and Pond Routing Model ()CPR) ©2002 Streamline Technelogies, Inc. Page2 of 2
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SR 46 PD&E

MODIFIED EBASIN 2 POST-DEVELOPMENT CONDITIONS

MODIFIED POND 2
INPUT ALL DATA REPORT

10 YEAR / 24 HOUR TAILWATER CALCULATION

Name: Basin 2
Group: BASE

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

Area(ac): 21.46
Curve Number: 390.67
DCIA(%): 0.00

Status:

Mame: Cffsite 205
Group: BASE

Unit Hydrograph: Uh323
Rainfall File:
Rainfall Amount{in}: 0.000

Arealac): B8.57
Curve Number: 85.00
DCIA(%): 0.00

Status:

Name: Cffsite 207
Group: BASE

Unit Hydrograph: Uh323
Rainfall Fille:
Rainfall Amount(in}: 0.000

Areaf{ac): 5.60
Curve Number: 85.00
DCIA{%): 0.00

Status:

Name: Offsite 209
Group: BASE

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

Area{ac): 5.88
Curve Number: 85.00
DCIA{%): 0.00

Status:

Name: Qffsite 211
Group: BASE

Unit Hydrograph: Uh323
Rainfall File:
Rainfall Amounk{in}: 0.000

Areaf{ac): 11.53
Curve Number: 85.00
DCIA(%): 0.00

Status:

Name: Offsite 213
Group: BASE

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

Areafac): 4.47
Curve Number: 85.00
DCIA(%): 0.00

Node: Fond 2

Status:

Type: SCS Unit Hydrograph CN

Peaking Factor:

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

Max Allowable Q{cfs):

Node: 205
Type: SCS8 Unilit Hydrograph

Peaking Factor:

Storm Duration(hrs):
Time of Concimin):
Time Shift (hrs):

Max Allowable Qicfs):

Node: 207
Type: ‘SCS Unit Hydrograph

Peaking Factor:

Storm Duration(hrs):
Time of Concimin):
Time Shift{hrs):

Max Allowable Qicfs):

Node: 209
Type: SC8 Unit Hydrograrh

Peaking Factor:

Storm Duraticn(hrs):
Time of Concimin):
Time Shift(hrs):

Max Allowable Qicfs):

Node: 211
Type: 5CS Unit Hydrograph

Peaking Factor:

Storm Duration{hrs}:
Time of Conc(min}:
Time Shift(hrs}:

Max Allowable Q{cfs}:

Node: 213
Type: SCS Unit Hydrograph

Peaking Factor:

Storm Duration{hrs):
Time of Conci{min}:
Time Shift{hrs):

Max Allowable Qicfs}:

323.0
0.00
15.00
0.00
999589.00

CN

323.0
0.00
61.80
0.00
999959.00

CN

323.0
0.00
62.40
.00
999959.00

CN

323.0
0.00
59.40
.00
999399.00

CHN

323.0
0.040
60.00
0.00
999999.040

CN

323.0
0.0¢
42.00
0.00
§99999.00

Onsite

Offsite

Onsite

Onsike

Interconnected Channe} and Pond Routing Model (ICPR) ©2002 Streamtine Technelogies, Inc.

Page 1 of 6



SR 46 PD&E

MODIFIED BASIN 2 POST-DEVELOPMENT CCNDITIONS
MODIFIED POND 2

INPUT ALL DATA REPORT

10 YEAR / 24 HOUR TAILWATER CALCULATION

Name: 205 Base Flow{cfs}: 0.000
Group: BASE
Type: Stage/Area

Init Stage(ft):
Warn Stage(ft):

8,000
11.000

Stage!ft) Arealac)
0.000 0.0004
8.000 Q.0004
Name: 207 Base Flow{cfs): 0.000

Group: BASE
Type: Stage/Area

Stage (ft) Areaac)
8.000 0.0004
9.000 0.0590

10.000 0.0900
11.000 0.1180
12.000 0.1460
13.000 0.1740

Init Stagelft):
Warn Stage(ft}:

Name: 20§ Basge Flow(cfs): 0.000
Group: BASE
Type: Stage/Area

Init Stage{ft):
Warn Stage{ft):

Stage{ftr}) hreafac)
9.000 0.0020
1Q0.000 0.0850
11.000 0.1210
12.000 0.1560
13.000 0.1920
Name: 211 Base Flow(cfs): 0.00C

Group: BASE
Type: Stage/Area

Init Stage{ft):
Warn Stage(fbL)}:

Scage(£t) Area(ac)
10.000 ¢4.0004
11.000 G.0930
12.000 0.1330
13.000 0.1730
14.000 0.2120
Mame: 213 Basge Flowl{cis): 0.000

Group: BASE
Type: Stage/Area

Init Stage{ft):
Warn Stage(ft):

Stage{ft} Area{ac)
11.000 0.0004
12.000 0.0560
13.000 0.0850
14.000 0.1180
15.000 0.1440
Name: BNDRY Base Flow{cfs}): 0.000

Group: BASE
Type: Time/Stage

Boundary Conditions were referenced
from SR 46 over Lake Jesup project
FPID 240163-1-52-01

Init Stage(ft):
Warn Stage(ft):

Interconnected Channel and Pond Routing Model (ICPR} ©2002 Streamling Technologies, Inc.

Page2of 6



SR 46 PD&E

MODIFIED BASIN 2 POST-DEVELOPMENT CONDITIONS
MODIFIED POND 2

INFUT ALL DATA REPORT

10 YEAR / 24 HOUR TAILWATER CALCULATION

SJRWMD Permit No. 40-117-95925-3

Time{hrs} Stage{ft)
0.00 5.000
24.00 5.500
48.00 65.000
72,00 6.400

Name: POND 2 Base Flow{cfs): 0.000
Group: BASE

Type: Stage/Area

Initial Stage = Weir Elevation
Warning Stage = Inside Berm Elevation

Stage {ft) Erealac)

Init Stage{ft):
Warn Stage(fr):

10.000

Name: SP-1 From Node: 207
Group: BASE To Node: 205
UPSTREAM DOWNSTREAM
Geometry: Circular Circular
Span{in): 24.00 24.00
Rise{in): 24.00 24.00
Invert{ft): 8.100 7.830
Manning's N: 0.013000 0.013000
Top Clip{in): 0.000 0.000
Bot Clip{in): 0.000 0.000

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

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

From Node: 209

Group: BASE To Node: 207
UPSTREAM DOWNSTRERM

Geometry: Circular Circular
Span(in}: 24,00 24.00
Rise{in}): 24.00 24.00
Invert(ft): B.980 g.710

Manning's N: 0.013000 ¢.013000
Top Clip{in}): 0.000 $.000
Bot Clip{in);: 0.000 0.000

Upstream FHWA Inlet Edge Description:
Circular Concreke: Sguare edge w/ headwall

Downstream FHWA Inlet Edge Description:
Circular Concreke: Sqguare edge w/ headwall

From Node: 211

Group: BASE To Node: 209
UFPSTREAM DOWNSTREAM

Geometry: Circular Circular
Span(in}: 24.00 24.00
Rise{in): 24.00 24.00
Invert(ft): 1¢.010 9.750

Manning's N: ¢.013000 0.013000
Top Clip(in): @.000 0.000

Lengthi{ft):

Count:

Friction Equation:
Scolution Algorithm:
Flow:

Entrance Loss Coef:
Exit Loss Coef:
Bend Loss Coef:
Outlet Ctrl Spec:
Inlet Ctrl Spec:
Stabilizer Option:

Length{ft}:

Count:

Friction Eguation:
Solution Algorithm:
Flow:

Entrance Loss Coef:
Exit Loss Coaf:
Bend Loss Coef:
Outlet Ctrl Spec:
Inlet Ctrl Spec:
Stabilizer Option:

Length(ft) :

Count;

Friction Equation:
Sclution Algerithm:
Flow:

Entrance Loss Coef:
Exit Loss Coef;
Bend Loss Coef:
Outlet Ctrl Spec:
Inlet Ctrl Spec:

67.70
2

Average Conveyance
Automatic

Both

0.70

0.0¢

0.00

Use dc or ktw

Use dn

None

Average Conveyance
Automatic

Both

0.70

0.00

0.00

Use dc or tw

Use dn

None

Average Conveyance
Automatic

Both

0.70

0,00

0.00

Use dc or tw

Use dn

7.270 ¥ War Lloas -

Interconnected Channel and Pond Routing Model (ICPR} ©2002 Streamline Technologies, Inc.
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SR 46 PD&E

MODIFIED BASIN 2 POST~-DEVELOPMENT CONDITIONS

MODIFIED POND 2
INPUT ALL DATA REPORT

10 YEAR / 24 HOUR TAILWATER CALCULATION

Bot Clip{in}: 0.000

0.000

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

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

Name: SD-4 From Node:
Group: BASE To Node:
UPSTREAM DOWNSTRERM
Geometry: Circular Circular
Span{in}: 24.00 24.00
Rise(in): 24.00 24.00
Invert (ft}: 11.130 10.870
Manning's N: 0.013000 0.013000
Top Clip({in): 0.000 0.000
Bot Clip{in);: 0.000 0.000

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

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

Stabilizer Option: None

213 Length{ft):
211 Count:
Friction Eguation:

Solution Algorithm:

Flow:

Entrance Loss Coef:

Exit Loss Coef:

Bend Loss Coef:

Qutlet Ctrl Spec:

Inlet Ctrl Spec:

Stabilizexr Option:

Average Conveyance
Automatic

Both

0.70

0.00

0.00

Use dc or tw

Use dn

None

Name: South OS Ditch
Group: BASE

UPSTREAM
Geomekry: Trapezoidal
Invert{ft): 7.830
TClpInitZ (ft}: 9999.000
Manning's N: 0.060000
Top Clipi{ft): 0.000
Bot Clip{ft): 0.000
Main XSec:
-BuxElevi {ft):
Aux XSecl:
AuxElev2{ft}:
Rux XSec2:
Top Width{ft}:
Bepth{ft}:

Bot Width{ft}: 15.000

Ltsdslp(h/v): 4.00
RESdS1pih/v): 4.00

anaron

Name: 0C5-2 ORIFICE
Group: BASE
Flow: None

Span{in) :

Rise{in):

Invert{ft):

Control Elevation(ft):

Bottom Clip{in):

Top Clip{in):

Welr Discharge Coef:
Orifice Discharge Coef:

v

owoo

From Node:
To Node:

DOWNSTREAM
Trapezoidal
5.600
9999.000
0.060000
0.000

0.000

15.000
4.00
4.00

From Node:

To Node:

Count:

Geometbry:
.50
.50
. 200
.700
. 000
.000
L200
.600

205 Length{ft}):

BNDRY Count:
Friction Equation:
Solution Algorithm:
Flow:

Contraction Coef:
Expansion Coef:
Entrance Loss Coef:
Exit Logs Coef:
Outlet Ctrl Spec:
Inlet- Ctrl Spec:
Stabilizer Option:

POND 2
BNDRY

1
Circular

TABLE

557.00
1

Average Conveyance
Automatic

Both

0.000

0.000

0.500

1.000

Use dc or tw

Use dn

None

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc.
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SR 46 PD&E

MODIFIED BASIN 2 POST-DEVELOPMENT CONDITIONS
MODIFIED POND 2

INPUT ALL DATA REPORT

10 YEAR / 24 HOUR TAILWATER CALCULATICHN

Name: 0CS5-2 Weir0l From Node: POND 2
Group: BASE To Node: BNDRY

Flow: Both Count: 1

Type: Vertical: Mavis Geometry: Rectangular

Span{in): £0.00

Rise{in): 32.76

Invert{ft): 7.270

Control Elevation(ft): 7.270

TABLE
Bottom Clip({in): 0.000
Top Clipiin): 0.000
Welr Discharge Coef: 3.200
Orifice Discharge Coef: 0.600
Name: OCS-2 Welr02 From Node: POND 2
Group: BASE To Node: BNDRY
Flow: Both Count: 1
Type: Vertical: Mavis Geometry: Rectangular
Spaniin}: 732.00
Risefin): 959999999.00
Invert(ft): 10.000
Control Elevationi{ft): 10.000
TABLE

Bottom Clip{in): 0.000

Top Clip(in): 0.000

Weir Discharge Coef: 3.200
Orifice Discharge Coef: 0.600

Name: 10YR24HR
Filename: I:\Projects\12722145 SR46 PDE\drainage\Basin 2\ICPR\10YR24HR.R32

override befaults: Yes
Storm Duration(hrs}: 24,00
Rainfall File: Flmod

Rainfall Amount(in): 7.50

Time thrs) Print Inc(min)

Name: 25YR24HR
Filename: I:\Projects\12722145 SR46 PDE\drainage\Basin 2\ICPR\25YR24HR.R32

Override Defaults: Yes
Storm Duration(hrs): 24.00C
Rainfall File: Flmod

Rainfall Amount{in): B.60

Time (hrs) Print Inc{min)

Name: 3YR24HR
Filename: I:\Projectg\12722145 SR46 PDE\drainage\Basin 2Z\ICPR\3YR24HR.R32

Override Defaults: Yes
Storm Durationi(hrs): 24.00
Rainfall File: Flmod

Rainfall Amount{in}): 5.60

Time {hrg) Print Inc{min}

Name: 10YRZ4AHR Hydrology Sim: 10YRZ4HR

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc.
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SR 46 PD&E

MODIFIED BASIN 2 POST-DEVELOPMENT CONDITIONS
HODIFIED POND 2

INPUT ALL DATA REPORT

10 YEAR / 24 HOUR TAILWATER CALCULATION

Filename: I:\Projects\12722145 SR46 PDE\drainage\Basin 2\ICPR\10YR24HR.I32

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}: 30.00
Min Calc Time{sec}: 0.5000 Max Calc Time{sec}: £0.0000
Boundary Stages: Boundary Flows:
Time (hrs) Print Inc{min)
30.000 5.000
Group Run
BASE Yes
Name: 25YRZ4HR Hydrology Sim: 25YR24EHR

Filename: I:\Projectsy12722145 SR4E PDE\drainage\Basin 2\ICPR\25YR24HR.I32

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

Max Delta Z{ft): 1.00 belta 2 Factor: 0.00500
Time Step Optimizer: 10.000
Start Time(hrs): 0.000 End Time{hrs): 30.00
Min Calc Time(sec): 0.5000 Max Calc Time{sec): 60.8000
Boundary Stages: Boundary Flows:
Time{hrs} Print Inci{min)
30.000 5.000
Group Run
BASE Yes
HName: 3YR2Z4HR Hydrology Sim:; 3YR24HR
Filename: I:\Prejects\12722145 SR46 PDE\drainage\Basin 2\ICPR\3YR24HR,I32
Execute: Yes Restart: No Patch: No
Alternative: No
Max Delta Z(ft): 1.00 Delta Z Facter: 0.00500
Time Step Optimizer: 10.000
Start Time(hrs): 0.000 End Time(hrs): 30.00
Min Calc Time(sec): 0.5000 Max Calec Time(sec): 60.0000
Boundary Stages: Boundary Flows;
Time {hrs) Print Inc{min}
30.000 5.000
Group Run
BASE Yes

Interconnected Channel and Pond Routing Model (ICPR) ©2002 Streamline Technologies, Inc. Page 6 of 6
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WATERSHED CHARACTERISTICS

GO TO STORMWATER TREATEMENT ANALYS!IS

Calculated or Carryover

SELECT CATCHMENT CONFIGURATION

CATCHMENT NO.1 GHARACTERISTICS:

Pre-development land use:
with default EMCs

Post-development land use:
with default EMCs

Tota! pre-development catchment area:

Total post-development catchment or BMP analysis area:

Pre-development Non DCIA CN:

Pre-deveiopment DCIA percentage:

Post-development Non DCIA CN:

Post-development DCiA percentage:

Estimated Area of BMP {used for rainfall excess not ioadings

CATGCHMENT NO.2 GHARACTERISTICS:

1 If mixed land uses {side calculation}

CLICK ON GELL BELOW TO SELECT CONFIGURATION

VIEW CATCHMENT CONFIGURATION

CLICK ON CELL BELOW TO SELECT
ard: P 3

Arsa Acres

non DCIA CR

OVERWRITE DEFAULT CONCENTRATIONS USING:

Pre-development Annuat Mass Loading - Nitrogen:
Pre-devefopment Annuat Mass Loading - Phosphorus:
Post-development Annual Mass Loading - Nitrogen:

Post-development Annual Mass Loading - Phosphiorus:

N 2‘5’»"\
i‘
GRS ,_,u 5

29.45:

8.587ikglvear

Pre-development land use;  [Boiiiaas

Post-devetopment tand use:

Total pre-development catchment area:

Total post-development catchment or BMP analysis area:
Pre-development Non DCIA CN:

Pre-development DCIA percentage:

Post-development Non DCIA CN:

Post-development DCIA percentage:

Estimated Area of BMP {used for rainfall excess not loadings}

CL!CK ON CEL BLOW TO SELECT

CLICK ON oW

e

Arsa Acras

non DCIA CR

OVERWRITE DEFAULT CONCENTRATIONS:

Pre-development Annual Mass Loading - Nitrogen:

Pre-development Annual Mass Loading - Phosphorus:

Post-development Annual Mass Loading - Nitrogen:

Post-development Annual Mass Loading - Phosphorus:

CATCHMENT NO.2 CHARACTERISTICS:

\  If mixed land uses (side calculation}

Pre-development land use:

Post-cdevelopment land use:

Total pre-development catchment area:

Total post-development catchment or BMP analysis area:
Pre-development Non DCIA CN:

Pre-development DCIA percentage:

Post-development Non DCIA CN:

Post-development DCIA percentage:

Estimated Area of BMP {used for raintali excess nof loadings)

CLICK ON CELL BELOW TO SELECT

. A BRI EER A
[ BELOW TO SELECT

"y,ZV @'\%W? ]

Aroa Acres

noen DCIA CH

kgivear
kglyear
kglyear
kglyear

OVERWRITE DEFAULT CONCENTRATIONS:

POST

w;%’:m

CATCHMENT NO.4 CHARAGTERISTICS:

V if mixed land uses (side calculation}

Pre-development Annual Mass Loading - Mitrogen:

Pre-development Annual Mass Loading - Phosphorus:

Post-development Annual Mass Loading - Nitrogen:

Post-development Annual Mass Loadin

kglyear
kgfyear
kgtyear
kg/year |

Pre-development iand use:

e e

Total pre-tevelopment catchment area:

Total post-development catchment or BMP analysis area:
Pre-devetopment Non DCiA CN:

Pre-development DCIA percentage:

Post-developrment Non DCIA CN:

Post-developrment DCIA percentage:

Estimaled Area of BMP (used for rainfal} excess net loadings

Post-development land use:

CLICK DN CELLBELOW TO SELECT

= e LR
CLICKON CELL BELOW TO SELECT

Area Acros

non DCIA CH

EMC(P) Wﬁ mgil

Pre-development Aanual Mass Loading - Nitrogen:

Pre-gdevelopment Annual Mass Loading - Phosphorus:

Post-development Annual Mass Loading - Nitrogen:

Post-development Annual Mass Loading - Phosphorus:

OVERWRITE DEFAULT CONGENTRATIONS:

kglyear
kgiyear
kgfyear
kglyear
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English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 2402 16-4-28-1 DATE
BASIN DESIGNATEON: Basin B MADE BY: DTL 14/14/13
BASIN ANALYSIS (PRE/POST): PRE CHECKED BY: N o 1m0
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN {ac) PRODUCT
Basin B/ Pond B1 - Suburban Best Fit
Open Space - Fair Conditions Basinger (10%) D B4 - 1.92 161.28
Open Space - Fair Conditions St. Johns (40%) B/D 69 - 770 531.30
Open Space - Fair Conditions Iininokalee (20%) B/D 69 . 3.85 265.65
Open Space - Fair Conditions Pomello {10%) C 79 1.92 151.68
Open Space - Fair Conditions Felda (10%) D 84 . £.92 161.28
Open Space - Fair Conditions Canova (10%) B/D 69 £.92 132.48
Itepervious (Paved parking, roads, ete.) 98 - 516 505.68
Pond Footprint St. Johns B/D 69 - 4.59 316.71
TOTALS - 28.98 2226.06
COMPOSITE CN - 76.81

| ESTIMATE OF RUNOFF VOLUME |

PROCEDURE TO DETERMINE RUNOFF VOLUME IS BASED ON THE SC8 EQUATION AND IS AS FOLLOWS:

1) DETERMINE SOIL STORAGE - § S=(1000/CN)- 10 {inches)

2) DETERMINE RUNQFF - R > R=(P-02%8)2/(P+0.8%S) (inches)

P = rainfall in inches

3) DETERMINE RUNOFF VOLUME - V(R)} > V(R)=(R/I12)*BASIN AREA (acres-feet)

CALCULATION TABLE

Agency Design Storm Frequency P s R Y{(R}
{in) (i) {in} (ac-ft)

SJIRWMD Open Basin 3yr/24 hr 5.60 - 3.02 3.11 7.52
SIRWMD Open Basin 0 yr/24 hr 7.50 - 3.02 4.80 11.58
SJIRWMD Open Basin 25yr/24 hr 8.60 - 3.02 5.80 14,02

filename: Basin B1_suburban_best_fit.xls .
worksheet; PRE CN URS - Orlando



English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin B MADE BY: DTL 1H/14/13
BASIN ANALYSIS (PRE/POSTY): POST CHECKED BY: ¥ ERICYIES
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin B/ Pond Bi - Snburban Best Fit
Gpen Space - Fair Conditions Basinger (10%) D . 84 G.88 73.92
Open Space - Fair Conditions St. Johns (40%) B/D .69 3.51 242.19
Open Space - Fair Conditions Immokalee (20%) B/D . 69 1.76 121.44
Open Space - Fair Conditions Pomelio (10%} C - 79 0.88 69.52
Qpen Space - Fair Conditions Felda (106%) D 84 0.38 73.92
Open Space - Fair Conditions Cancva {10%) B/D 69 0.88 60.72
Inpervious (Paved parking, roads, ctc.) ¢ 93 15.60 1528.80
Pond NWE, - 160 325 325.00
Pond pervious area St. Johns n/D 69 1.34 9246
TOTALS + 2898 2587.97
COMPOSITE CN - 89.30
[ ESTIMATE OF RUNOKF YOLUME |
PROCEDURE TO DETERMINE RUNOFF VOLUME S BASED ON THI SCS EQUATION AND IS AS FOLLOWS:
1} DETERMINE SOIL STORAGE - 8 > S=(1000/CN)- 0 {inches)
2) DETERMINE RUNOFT - R > R=(P-02%8y"2/(P+08*S) (inches)

P = rainfall in inches

3) DETERMINE RUNOFF VOLUME - V(R) > V(R)=(R/I12)*BASIN AREA (acres-feet)
CALCULATION TABLE
Agency Design Storm: Freguency P S R Y(R)
(in) (in) (in) (ac-ft)
SIRWMD Open Basin Iyr/24 hr 5.60 - 1.20 4.38 10.58
SIRWMD Open Basin 10 yr/ 24 hr 7.50 . 1.20 6.23 15.05
SIRWMD Open Basin 25yr/24 hr 8.60 - 1.20 731 17.66
filename: Basin B1_suburban_best_fit.xls
worksheet: POST CN URS - Orlando



URS
MADE BY: DTL DATE: 11/14/13 OB NO. 240216-4-28-1
CHECKED BY: e DATE: 1 /5 f 1
CALCULATIONS FOR: Basin B POND: Bi BASIN: Basin B - Suburban Best Fit
Water Quatity
Total Basin Area = 28.98 ac
Paved Area = 1560 ac
Porkl Area at NWL = 325 ac
A, 1.0 " Over Total Basin Arsa= 242 Ac-Ft
B. 2.5 " Over Paved Area = 3,25 AcTt
Required Treatment (PAY) = Ac-Ft
Revuired Attenuation (Post - Pre) = 3.06[Ac-Ft 3yr/ 24hr
Reqquired Attenuation (Post - Pre) = 3.47|Ac-Ft 10yr / 24hr
Required Attenuation (Post ~ Pre) = 3.64|Ac-Ft 25yr/ 24hr
[Required Treament Vol, + Attentuntion Vol, = 6.89]Ac-Ft 25yr / 24hr SIRWMD Cpen Basin
|Required Treatment Yol, + Stormscwer Attentuation Vol, = 6.31]AC~F?. 3yr/ 24hr closed syste
Stage Storage Calculations
ELEV. Description AREA AYG Delta Delta Sum
AREA D storage Storage
({t) (ac) {ac) [€0] (ac-ft) (ng-ft)
14,00 Pond R/W 5.00
(1:2 max slope tie dowm)
18.00 Out Berm 4.59 14.83
4.21 1.00 4.21
17,00 Inside Berm 3.83 10.62
’ 3.73 1,00 173 )
16.00 Provided Treatment Vol + | 3.64 689
Attentuation Vol 3.64 0.00 0.0G
16.00 Required Treatment Vol + | 3.64 6.89
Altentuation Vol. 3.62 0.16 0.58
15.84 Estimated Stonnsewer 3.01 6.31
Tailwater 3.52 0.87 3.06
14.97 Required Treatment Vol, 3.44 3.25
(PAV) 3.34 0.97 325
14.00 Normal Water Level 3.25
12.00 2.88
6.00 Bottom 2.33
Required Treatment Vol. + Attentuation Vol. = 6.89 Ac-Ft Providcd Treatinent Yol, + Attentuation Vol. = 6.89 Ac-Tt
Required Treatment Voi, -+ Atientuation Stage = 16.00 Tt Provided Treatment Vol. + Atteutuation Stage = 16.00 Ft
Required Treatment Vol, -+ Stormsewer Attentuation Vol. = 6.31 Ac-Ft
Gstimated Stormsewer Tailwater Elevation = 15.84 Ft
Maint. Berm Maint. Berm
1:156 P
Existing Grd - - - wuwun s e oo 1“”5“ ---------------
tAdditional 20% of Pond R/W = 6.00 ac ]

filename: Bagin B1_suburban_bes?_fit.xls
worksheet: POND CALC.

URS - Orlando




English Worksheet

URS
MADE BY: DTL DATE: 1111413 JOB NO. 240216-4-28-1
CHECKED BY: eV DATE: o5 v _
CALCULATIONS FOR:" SR 46 PD&E POND: B1 BASIN: Basin B - Suburban Best Fit
Permanent Pocl Calculations
Basin Characteristics
Land Use Area Runoff Coeff. Product
(ac)

Roadway Paved Area 15.60 0.95 14.82

Roadway Pervicus Area| 8.79 0.20 1.76

Pond Pervious Area 1.34 0.20 0.27

Pond Area at NWL 3.25 1.00 3.25

Total 28.98 20,10

Composite C = 0.69

Wet Season Normal Rainfali (P) = 3in

Min. Permanent Pool Vol. = Area x Composite CxP x 14 /153 /12 = 4,75 ac-ft
Min. Permanent Pool Vol. Req. if Littoral Zone is Not Provided = 1.5 x Min Perm Pool Vol. = 7.13 act
Stage Storage Calc.
ELEV. AREA AVG Delta Delta Sum
) AREA D storage Storage
{ft) - {ac) (ac) {ft) (ac-ft) (ac-ft)

18.00 Out. Berm 4.59

17.00 In. Berm 3.83

16.00 3.64

14,97 (PAV) 344

14.00 (NWL) 3.25 21.76

3.07 2,00 6.13
12.00 2.88 15.63
2.61 6.00 15.63

6.00 Bottom 2.33
Permanent Pool Volume Provided = 21.76 ac-ft
Resident Time Provided = Perm. Pocl Vol. Provided *153*12/ Area/C /P = 64.1 Days
Note: An additional 50% permanent pool veiume is provided in tieu of providing a littoral zone.

(See SIRWMD PIM Vol Il Section 8.7)
Mean Depth = Permanent Pool Volume / Area at NWL = 6.70 ft
filename: Basin B1_suburban_hest_fit.xls
URS - Crlando

worksheet: PERMANENT POOL



URS

MADE BY: _DTL DATE: 1114/13 JOB NO, 240216-4-28-1
CHECKED BY: &P DATE: 5h2isz,
PRGJECT: SR 48 PD&E FPOND: B1 BASIN: Basin B - Suburban Best Fit

Hydraulic Grade Line Clearance Calculations

1} Estimated tailwater elevation in the pond (for greliminary storm sewer design) = 16.84|ft

2) Calculation of post-development area for HGL check

Baseline From Station | To Station | Length (f)} | Roadway width {ft}| Area (ac)

Total
or see Post CN worksheet 24.39|ac
3} Lowest gutter elevation in Basin for HGL check
~ Station 158+15
Baseline CL46
Offset (ft) 34.50
Elevation (ft) 17.30 *
4) Allowable Head Loss = lowest gutler el - est. tailwater el = ft
5) Pipe length from Pond to lowest gutter point = [ 540} ft
6) Rational Method for contributing runoff - Q=CiA 7) Estimation of Pipe Size
C= 0.68 HL = [4.817(n 2y L5(Q2)](D"5.33) + K(V*2)/2g
int. = 8.50¢in/hr
A= 24.39}ac HL = Allowable Head Loss (ft) | 1.24itrial
Q= 107.80|cfs n = Manning's n <actual HL - OK
L = Length (ft)
Manning's n = 0.012 Q = Runoff {cfs)
Sum K= 2.40 D = Pipe diameter (ft}
Vo 4.54|fps K = coefficient for minor losses
V = pipe velocity {fps)
g = gravitational constant (32.2 ft/sec’2}
B) Estimated Pipe Diameter to satisfy the conditions = 5.5|ft

66|in

** Please note: Seminole County Lidar data indicate elevations of the existing roadway within this basin to be
approximately 14.0 ft. Thus, portions of the proposed roadway profile will need to be elevated
to abtain the lowest gutter elevation used in this HGL clearance caiculation.




English Worksheet

URS

PROJECT TITLE: SR 46 PD&E

PROJECT NUMBER: 2402 16-4-28-1 DATE
BASIN DESIGNATION: Basin B MADE BY: DTL 02/20/14
BASIN ANALYSIS (PRE/POST): PRE CHECKED BY: pravil L RE AT,

BASIN RUNOFF CURVE NUMBER WORKSHEET
SOH. SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT

Basin B / Pond B2 - Suburban Best Fit

Open Spaee - Fair Conditions Basinger (10%) D 84 . 1.92 161.28
Open Spaee - Fair Conditions St. Johns (40%) B/D 69 770 - 531.30
Open Space - Fair Conditions Immokalee {20%) B/D 69 - 385 265.65
Open Space - Fair Conditions Pomello {10%) C 79 - 1.92 151.68
Open Space - Fair Conditions Felda (10%} D 84 - 1.92 16].28
Open Space - Fair Conditions Canova (10%) B/D 69 - 1.92 132.48
Impervious (Paved parking, roads, etc.) 98 - S.16 505.68
Pond Footpriat St. Johns B/D 69 . 4.58 316.02

TOTALS 28,97 2225.37
COMPOSITE CN - 76.82

I ESTIMATE OF RUNOI'F VOLUME i

PROCEDURE TO DETERMINE RUNOEF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:

1) DETERMINE SOIL STORAGE - 8 > 8=(1000/CN)-i0 (inches)

2) DETERMINE RUNOFF - R > R={(P-02*$)*2/({P+0.8*S) (inches)
P = rainfall in inches

3) DETERMINE RUNOTFF VOLUME - V(R) > V{R)={R/I2)*BASIN AREA {acres-feet)

CALCULATION TABLE

Agency Design Storm Frequeney P 8 R V(R)
(in) {in) {in} (ac-ft)

SIRWMD Open Basin 3 yr/24 hr - 5.60 3.02 3.11 7.52
SJIRWMD Open Basin 10yr/24 e - 7.50 3.02 4.80 11.58
SIRWMD Opea Basin 25 yr /24 hr -8.60 3.02 5.81 14.61

filename: Basin B2_suburban_best_fit.xls
worksheet: PRE CN URS - Orlando



English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESEGNATION: Basia B MADE BY: DTL. 02/20/14
BASIN ANALYSIS (PRE/POST): POST CHECKED BY: “heT A4 “5
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN {ac) PRODUCT
Basin B / Pond B2 - Suburban Best Fit
Open Space - Fair Conditions Basinger {10%) 9} 84 . 0.88 73.92
Open Space - Fair Conditions St. Johas (40%) B/D 69 - 3.51 242.19
Open Space - Fair Conditions Immekalee (20%} B/D 69 - 1.76 121.44
Open Space - Faiv Conditions Pomelio (10%} C 79 - 0.88 69.52
Open Space - Fair Conditions Felda (10%) b} 84 - 0.88 73.92
Open Space - Fair Conditions Canova (10%) B/ 69 - 0.88 60.72
Impervious (Paved parking, roads, ete.) ‘ 93 - 15.60 1528.80
Pond NWL 100 - - 332 332.00
Pond pervious arca St. Johns B/D 69 - v B26 86.94
TOTALS - 2897 2589.45
COMPOSITE CN - 89.38
[ ESTIMATE OF RUNOFF VOLUME |
PROCEDURE TO DETERMINE RUNOFF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:
1) DETERMINE SOIL STORAGE - § > S=(1000/CN}- 10 (inches)
2) DETERMINE RUNOFF - R > R=(P-02*$p2/(P+08%3) (inches)

P = rainfal} in inches

3) DETERMINE RUNOFF VOLUME - V(R) > V(R)={R/12)*BASIN AREA {acres-feet)
CALCULATION TABLE
Agency Design Storm Frequency P ) R ¥(R)
(in) {ie} (in) (ac-ft}
SIRWMD Open Basin Jyr/24 hr 5.60 1.19 439 10.60
SIRWMD Open Basin 10 yr /24 br 7.50 . 1.19 6.24 15.07
SIRWMD Open Basin 25 yr/ 24 hr 8.60 - 1.19 7.32 17.68
filename: Basin B2_suburban_best_fit.xls
URS - Orlando

worksheet: POST CN



URS
MADE BY: DTL DATE: 02/20/14 PRCILCT NG 240236-4-28-1
CHECKED BY: : DATE:oodef 5001 74
CALCULATIONS FOR: SR 46 PD&E POND: B2 BASIN: Basin B
Water Quality
Total Basin Area = 28.97 ac
Paved Area = 15,60 ac
Pond Arca at NWL = 332 ac
A, £.0 " Over Total Basin Area = 241 Ac-Fu
B. 2.5 ¥ Over Paved Asca = 3.25 Ac-Ft
Required Treatment (PAV) = Ac-Fl
Reguired Attenuation (Post - Pre) = 3,08 Ac-Ft 3yr/ 24hr
Required Attenuation (Post - Pre) = 349 Ac-Ft yr/ 24hr
Required Attenuation (Post - Pre) = 3.66{Ac-Ft 25yr / 24hr
|chuircd Treament Vol. + Attentuation Vol. = 6.91|Acht 25yr/ 24hr SIRWMD Open Basin
IRequired Treatment Vol. + Stormsewer Attentuntion Vol. = 6.33|A0AFI Jyr / 24hr clesed system
Stage Storage Calculations
ELEY, Description AREA AYG Delta Delta Sum
AREA )] storage Storage
(it} {ac) (ac) {fty (ac-ft) (me-ft)
14.00 Poad R/W 4.97
(1:2 max slope tic down)
15.00 Qut Berm 438 15.01
4.23 1.00 4.23
17.00 Inside Berm 387 10.7%
3.78 LoD 3.78
16.00 Provided ‘Freatment Vol + | 3.69 7.01
Attentuation Yol 3.68 0.03 0.10
1397 Required Treatment Vol + | 3.68 6.91
Altentuation Vol. 367 0.16 0.58
13.32 Estimated Stomsewer 3.65 6.33
Tailwater 3.57 0.86 3.08
14.95 Required Treatment Vol 3.49 3.25
(PAY) 14] 0.95 3125
14.00 Normal Water Level 3.32
12.00 2.97
6.00 Bottom 2.46
Required Treatment Vol, + Attentuation Vol. = 6.91 Ac-Tt Provided Treatment Vol. -+ Attentuation Vol. = 7.01 Ac-Ft
Required Treatment Vol. + Attentuation Stage = 1597 Ft Provided Treatment Vol. -+ Attentuation Stage = 16.00 Tt
Required Treaunent Vol. + Stormsewer Aftenstuation Voi, = 6.33 Ac-Ft
Estimated Stormsewer Tailwater Elevation = 15.82 Kt
Maint. Berm Maint. Berm
115 118
EXiSHNG GBI et et e e o oo oo s T T o
fAdditional 20% of Pond R/W = 5.96 ac |

filename: Basin B2_suburban_best fit.xis

worksheet: POND CALG. URS - Orlando



English Worksheet

URS
MADE BY: DTL DATE: 2/20/14 PROJECT NO.: 240216-4-28-1
CHECKED BY: Ty DATE: O /20 i
CALCULATIONS FOR: SR 46 PD&E POND; B2 BASIN: Basin B
Permanent Pool Calculations
Basin Cf teristi
Land Use Area Runoff Coeff. Product
(ac)
Roadway Paved Area 15.60 0.95 14.82
Roadway Pervious Area| 8.79 0.20 1.76
Pond Pervious Area 1.26 0.20 0.25
Pond Area at NWL. 3.32 1.00 3.32
Total 28.97 20.15
Compaosite C = 0.70
Wet Season Normal Rainfall (P) = 31in
Min. Permanent Pool Vol. = Area x Composite CxP x 14 /1563/12 = 4.76 ac-ft
Min. Permanent Pool Vol. Req. if Littoral Zone is Not Provided = 1.5 x Min Perm Pool Vaol. = 7.14 ac-ft
Stage Storage Cale,
ELEV. AREA AVG Delta Delta Sum
AREA D storage Storage
(ft} (ac) (ac) () (ac-ft) (ac-ft)
18.00 Cut, Berm 4,58
17.00 in. Berm 3.87
1697 3.68
14.95 (PAV) 349
14.00 (NWL) 3.32 22,58
3.15 2.00 6.29
12.00 297 16.29
2.72 6.00 16.29
6.00 Bottom 2.46
Permanent Pool Volume Provided = 22,58 ac-ft
Resident Time Provided = Perm. Poo! Voi. Provided *153*12/Area /C /P = 66.4 Days

Note: An additional 50% permanent pool volume is provided in lieu of providing a littoral zone.
(See SURWMD PIM Vol 1l Section 8.7)

Mean Depth = Permanent Pool Volume / Area at NWL = 6.80 ft

filename: Basin B2_suburban_best_fit.xls

worksheet: PERMANENT POOL URS - Orlando



URS

MADE BY: DTL DATE: 02/20/14 PROJECT NO.: 240216-4-28-1
CHECKED BY: £tV DATE: 0% /12,1
PROJECT: SR 46 PD&E POND: B2 BASIN: Basin B

Hydraulic Grade Line Clearance Calculations

1) Estimated tailwater elevation in the pond (for preliminary storm sewer design} = 15.82|ft

2) Calculation of post-deveiopment area for HGL check

Baseline From Station }| To Station [ Length (ft} | Roadway width {ft}} Area (ac}

Total
or see Post CN worksheet ac
3) Lowest gutter elevation in Basin for HGL check
Station 158+15
Baseline CL46
Oftset (ft) 34.50
Elevation (ft) 17.30
4) Allowable Head Loss = lowest gutter e - est. tallwater ef = ft
5) Pipe length from Pond to lowest gutter point = | 780}t
6) Rational Method for contributing runoff - Q=CiA 7) Estimation of Pipe Size
Cc= 0.68 HL = [4.61%(n"2)"LY(Q"2)/(DA6.33) + K(VA2)i2g
int. = 8.50}in/hr .
A= 24.3%ac HL = Alfowable Head Loss (ft)y | 1.45itrial
Q= 107.80icfs n = Manning's n <actual HL - OK
L = Length (ft)
Manning's n = 0.012 Q = Runoff {cfs}
Sum K= 2.41 D = Pipe diameter (ft)
V= 4.54|fps K = coefficient for minor losses
V = pipe velocity (fps)
g = gravitational constant (32.2 ft/sec”2)
8) Estimated Pipe Diameter to satisfy the conditions = 5.5|ft

66|in

** Please note: Seminole County Lidar data indicate efevations of the existing roadway within this basin to be
approximatety 14.0 ft. Thus, portions of the proposed roadway profile will need to be elevated
to obtain the lowest gutter elevation used in this HGL clearance caiculation.




English Worksheet

URS
PROJECT TITLE: SR 46 PD&LE
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin B MADE BY: DTL 02/20/14
BASIN ANALYSIS (PRE/POST): PRE CHECKED BY: o A b fid
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin B/ Pond B3 - Suburban Best Fit
Open Space - Fair Conditions Basinger {10%} D 84 . 1.92 161.28
Open Space - Faiv Conditions St. Johns (40%) B/D 69 - 770 531.30
Opea Space - Fair Conditions Iminokalce (20%) B/D 69 3.85 265.65
Open Space - Fair Conditions Pomello (10%) C 79 - 1.92 151.68
Open Space - Fair Conditions Felda (10%) D 84 - 1.92 16128
QOpen Space - Fair Conditions Canova {10%) B/D 69 - 1.92 13248
Ipervious (Paved parking, roads, cte.) 98 - 5.16 505.68
Pond Footprint St. Johns B/D 69 - - 4.92 33948
TOTALS - 2931 2248.83
COMPOSITE CN 76,73
| ESTIMATE OF RUNOYF VOLUME |
PROCEDURE TO DETERMINE RUNOFF VOLUME IS BASED ON THE SCS EQUATION AND I8 AS FOLLOWS:
13 DETERMINE SOIL STORAGE - 8 >  §=(1000/CN}-10 {inches)
2) DETERMINL RUNOFEF -~ R > R=(P-02%¥8y2/(P-+08*S) (inches)

P = rainfali in inches

3} DETERMINE RUNOFEF VOLUME - V(R) > V(R)=(R/12)*BASIN AREA (acres-feet)
CALCULATION TABLE
Agency Design Storm Frequency P S R V(R)
(in) (in) (in) (ac-ft)
SIRWMD Open Basin Jyr/24 hr 5.60 - 3.03 3.11 7.59
SIRWMD Open Basin 10 yr/ 24 hr 7.50 - 3.03 479 11.69
SIRWMD Open Basin 25yr/24 hr 8.60 - 3.03 5.79 14.15
filename: Basin B3_suburban_best_fit.xls
worksheet: PRE CN . URS - Qrlando



URS

PROJECT TITLE: SR 46 PD&E

PROJECT NUMBER: 2402 §6-4-28-L DATE
BASIN DESIGNATION: Basin B MADE BY: DTL 02120714
BASIN ANALYSIS (PRE/POST): POST CHECKED BY: P pi 1 frd

BASIN RUNOFF CURVE NUMBER WORKSHEET

English Worksheet

SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin B / Pond B3 - Suburban Best Fit
Open Space - Fair Conditions Basinger (10%) D 84 - (.88 73.92
Open Space - Fair Conditions St. Johns (40%) B/D 69 - 3.51 242,19
Open Space - Fair Conditions hnmokalee (20%) B/ 69 - 1.76 121.44
Cpen Space - Fair Conditiens Pometlo (10%) C 79 . 0.88 69.52
Open Space - Fair Conditions Felda (10%) D 84 - 0.88 73.92
Open Space - Fair Conditions Canova (10%) B/MD 69 - (.88 60.72
Impervious (Paved parking, roads, ete.) 98 - 15.60 1528.80
Pond NWI. 100 - 3.31 331.00
Pond pervious area St. Johos B/D 69 - 1.61 111.09
TOTALS © 2931 2612.60
COMPOSITE CN - 89.14
] ESTIMATE OF RUNOFF VOLUME ]
PROCEDURE TO DETERMINE RUNOFF VOLUME I8 BASED ON THE SCS EQUATION AND IS AS FOLLOWS:
1} DETERMINL SOIL STORAGE - S > S=(1000/CN)-10 {inches)
2} DETERMINE RUNOFF - R > R={P-02*Sy2/(P+0.8*8) {inches)
P =rainfall in inches
3) DETERMINE RUNOFE VOLUME - V(R) > V{R)= (R /12)*BASIN AREA (acres-leet)
CALCULATION TABLE
Agency Design Storm Frequency P 8 R V(R)
(in) (in) {in} (ac-ft)
SJRWMD Open Basin 3yr/24 hr 5.60 - 1.22 4.36 16.66
SIRWMD Open Basin 10yr/ 24 hr 7.50 1.22 6.21 15.17
SIRWMD Open Basin 25yr/ 24 hr 8,60 1.22 7.29 17.81

filename: Basin B3_suburban_best_fit.xls
worksheet: POST CN

RS - Oriando



URS
MADE BY: DTL DATE: 02/20/t4 PROJECT NO.:  24G216-4-28-1
CHECKED BY: Lot DATE: € 20/ 1%
CALCULATIONS FOR: SR 46 PD&L POND: B3 BASIN: Basin B
Water Quality
Total Basin Arca = 2931 ac
Paved Area = 15.60 ac
Pond Arca at NWIL = 331 ac
A. 1.0 " Over Total Basin Arca = 2.44 Ac-Tt
B. 2.5 " Over Paved Area = 325 Ac-Tt
Required Treatment (PAY) = Ac-Ft
Required Attenuation (Post - Pre) = 3.07{Ac-Tt dyr/ 24hr
Required Attenuation {Post - Pre) = 348} Ac-Tt 10yr / 24hr
Required Attenuation (Post - Pre} = 3.66]Ac-Tt 25y / 24hr
tRequircd Treament Yol. + Attentuation Vol. = 6.9]|Ac-17t 25yr { 24hr SIRWMD Open Basin
[Required Treatment Yol. + Stormsewer Attentuation Vob. = 6.32]Ac-Ft 3yr/ 24hr closed system
Stage Storage Calculations
ELEY. Description AREA AVG Delta Delta Sum
AREA D storage Storage
(ft) {ac) {ac) (ft) (ac-ft) {ac-ft)
16.50 Pond R/W 510
(1:2 max slope tie down)
18.00 Out Berm 4.92 15.45
4.47 1.0 4.47
17.0¢ Tuside Berm 4.01 10,98
3.89 1.00 3.89
16.06 Provided Treatment Vol + § 3.78 7.09
Attentuation Vol. 3.77 0.05 0.17
13.95 Required Treatment Yol. + | 3.77 6.91
Atlentuation Vol. 3.75 0.16 0.60
15.80 Estimated Stormsewer 3.73 6.32
Tailwater 3.63 0.85 3.07
14.95 Reguired Treatment Vol. 3.53 3.25
(PAY) 3.42 0.95 3.25
£4.00 Normal Water Level 331
12.00 2.85
6.00 Bottom 2,18
Required Treatment Vol, -+ Attentuation Yol = 691 Ac-Tt Provided Treatment Vol. + Attentuation Val. = 709 Ac-Ft
Required Treatment Vol. -k Attentuation Stage = 1595 Ft Provided Treatinent Vol. -+ Attentvation Stage = 16.00 Ft
Required Treatment Vol. -+ Stormsewer Attentuation Vol. = 632 Ac-Ft
Estimated Stormscwer Tailwater Elevation = 15.80 Ft
faint, Berm Maint. Berm
. 1:15 1:15
Existing Grnd ~~emmmmmmmmaneeeen g = = % e s = T S S s M o o
|Additional 20% of Pond R/W = 6.12 ac

filename; Basin B3_suburban_best_fit.xls
worksheet: POND CALC.
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English Worksheet

URS
MADE BY: DTL DATE: 2/20/14 PROJECT NQC.: 240216-4-28-1
CHECKED BY: e DATE: o R ek
CALCULATIONS FOR: SR 46 PD&E POND: B3 BASIN: Basin B
Permanent Pogl Calculations
Basin Ci toristi
Land Use Area Runoff Coeff. Product
(ac)
Readway Paved Area 15.60 0.95 14.82
Roadway Pervious Area| 8.79 0.20 1.76
Pond Pervious Area 1.61 0.20 0.32
Pond Area at NWL 3.31 1.00 3.31
Total 29.31 20.21
Composite C = 0.69
Wet Season Normat Rainfall (P} = 3t in
Min. Permanent Pool Vol. = Area x Composite CxPx14/153/12 = 4,78 ac-ft
Min. Permanent Pool Vol. Req. if Littoral Zone is Not Provided = 1.5 x Min Perm Poal Vol. = 717 ac-t
Stage Storage Calc,
ELEV. AREA AVG Delta Delta Sum
AREA D storage Storage
{ft) (ac) (ac) {tH (ac-fi) (ac-1t)
18.00 Cut. Berm 4.92
17.00 In. Berm 4.01
15.95 3.77
14,95 (PAV) 3.53
14.00 (NWL) 3.31 21.25
3.08 2.00 6.16
12.00 2.85 15.09
2.52 6.00 15.09
6.00 Bottom 218
Permanent Pool Volume Provided = 21.25 ac-ft
Resident Time Provided = Perm. Pool Vol. Provided *153*12/Area/C/P = 62.3 Days
Note: An additional 50% permanent pool volume is provided in lieu of providing a littoral zone.
{See SURWMD PIM Vol | Section 8.7)
Mean Depth = Permanent Pool Volume / Area at NWL = 6.42 ft

filename: Basin B3_suburban_best_fit.xls

worksheet: PERMANENT POOL URS - Orlando



URS

MADE BY:  DTL DATE: 02/20/14 PROJECT NO.: 240216-4-28-1
CHECKED BY; DU DATE: 0% /1214
PROJECT: SR 46 PD&E POND: B3 BASIN: Basin B

Hydraulic Grade Line Clearance Calculations

1) Estimated tallwater elevation in the pond (for preliminary storm sewer design) = 15.80|ft

2) Calculation of post-development area for HGL check

Baseline From Station | To Station | Length {ft) | Roadway width (ff)| Area (ac)

Total
or see Post CN worksheet 24.39(ac
3) Lowest gutter elevation in Basin for HGL check
Station 158+15
Baseline CL46
Offset (ft) 34,50
Elevation (ft) 17.30
4) Allowable Head Loss = lowest gutter e - est. tailwater el = [ 15
5) Pipe length from Pond to lowest gutter point = | 1590] ft
6) Rational Method for contributing runoff - Q=CiA 7) Estimation of Pipe Size
C= 0.68 HL = [4.61(n"2)*LY{Q"2)}(D"5.33) + K(Vh2)/2g
int. = 6.50|infhr ]
A= 24.38|ac HL = Allowable Head koss (ft)y | 1.43|#ial
Q= 107.80|cfs n = Manning's n <actual HL - OK
L = Length (ff)
Manning's n = 0.012 Q = Runoff {cfs)
Sum K= 247 D = Pipe diameter {ft)
V= 3.81|fps K = coefficient for minor losses
V = pipe velocity {fps}
g = gravitationai constant (32.2 ft/sec"2)
8) Estimated Pipe Diameter to satisfy the conditions = 6.0|ft

72]in

** Please note: Serninole County Lidar data indicate elevations of the existing roadway within this basin to be
approximately 14.0 ft. Thus, portions of the proposed roadway profile will need to be elevated
to obtain the lowest gutter elevation used in this HGL clearance calcuiation. '




oy o,
% Qs Li

WATERSHED CHARACTER|ST|CS GO TO STORMWATER TREATEMENT ANALYSIS Réd Numbers - Calculaled o Ca-rrynver
CLICK ON CELL BELOW TO SELECT CONFIGURATION
e —— TR VIEW CATCHMENT CONFIGURATION
SELECT CATCHMENT CONFIGURATION R R T E ]
CATCHMENT NO.1 CHARACTERISTICS: 1 If mixed land uses (side calculation) OVERWRITE DEFAULT CONCENTRATIONS USING:
Landuse | Area Acres | non DCIA CN %DCIA PRE: POS

CLICK ON CELL BELOW TO SELECT
aHgleFamihES LIRS0

Pre-development land use: EMGINY: B moil

with default EMCs EMC(P): RS ma/L
Post-development land use:
with default EMCs

Total pre-development catchment area:
Total post-development catchment or BMP analysis area:
Pre-development Non DCIA CN:

Pre-development DCIA percentage: Pre-development Annual Mass Loading - Nifrogen: 27.923 |kglyear
Post-development Non OCIA CN: Pre-development Annual Mass Loading - Phesphorus: 4.411|kglyear
Post-development DCIA percentage: Post-development Annual Mass Loading - Nitrogen: 99,560 kg/year
Estimated Area of BMP {used for rainfall excess not loadings} : 4 Post-development Annual Mass toading - Phosphorus: 13.366|kg/year
CATCHMENT NO.2 CHARACTERISTICS: \  If mixed land uses {side calculation) OVERWRITE DEFAULT CONCENTRATIONS:

tand uso Area Acres | non DCIA CN H%DTIA

GLICK ON CELL BELOW TO SELECT
: T N

Pre-development land use: [ i oot e EMC(N):
CLlCK ON CELL BELOW TO SELECT EMC(P): pes

e

Total pre-development catchment area:
Total post-development catchment or BMP analysis area:
Pre-development Non OCIA CN:

Post-development land use:

Pre-development DCIA percentage: Pre-development Annual Mass Loading - Nitrogen: kglyear

Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phospherus: kglyear

Post-development DCIA percentage: Post-development Annual Mass Loading - Nitrogen: kglyear

Estimated Area of BMP (used for rainfall excess not loadings) Post-development Annual Mass Loading - Phosphorus: kolyear

CATCHMENT NO.3 CHARACTERISTICS: 1 If mixed land uses (side calculation) OVERWRITE DEFAULT CONCENTRATIONS:
CUCK ON CELL BELOW TO SELECT Land usa Area Acres | non DGIA GN “%DGIA

CLICK ON CELL BELOW TD SELECT

Fre-development fand use: EMC(N)

Post-development land use:

Total

Totat pre-development catchment area: e

Totat post-development calchment or BMP analysis area: A

Pre-development Non DCIA CN: Byl

Pre-development DCIA percentage: % Pre-development Annual Mass Loading - Nitrogen: kglyear
Post-development Non DCIA CN: 2 Pre-development Annuat Mass Loading - Phosphorus: kglyear
Post-development DCIA percentage: Y% Post-tevelopment Annual Mass Loeding - Nitrogen: kglyear
Estimaled Area of BMP {used for rainfall excess not loadings ] Post-development Annual Mass Loading - Phosphorus: kglyear

GATCHMENT NO.4 CHARACTERISTICS: \  If mixed land uses {side calculation) OVERWRITE DEFAULT CONCENTRATIONS:

CL‘CK ON CELL BELOW TO SELECT Aroa Acres | nan DGIA CN %EGIA
Pre-development land use: e s

Post-development land use:

Totat pre-development catchment area:

Total post-development catchment or BMP analysis area:
Pre-deveiopment Non DCIA CN:

Pre-development DCIA percentage:

Post-development Non DCIA CN:

Post-development DCIA percentage:

Estimated Area of BMP fused for rainfall excess not lcadings

1% Pre-development Annual Mass Loading - Nitrogen: kglyear
Pre-development Annual Mass Loading - Phesphorus: kgfyear
W % Post-development Annual Mass Loading - Nitrogem: Kglyear

Post-development Annual Mass Loading - Phosphorus: kglvear |
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English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 2402 16-4-28-1 DATE
BASIN DESIGNATION: Basin C MADE BY: Ccid 11/13/2013
BASIN ANALYSIS (PRE/POST): PRE CHECKED BY: TET 4 /!L} [,UX'
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN {ac) PRODUCT
Basin C/ Pond C1 - Suburban Best Fit
Open Space - Fair Conditions Pomello (50%) C 79 . 6.64 524.56
Open Space - Fair Conditions Ttnmokalee (10%) B/D 69 133 91.77
Opea Space - Fair Conditions St. Johns (30%) B/D 69 . 3.98 274.62
Open Space - Fair Conditions Basinger (10%) D 84 . £33 172
Impervious {Paved parking, roads, etc.) 98 374 366.52
Pond footprint St. fohns B/D 69 3.33 229.71
TOTALS 20.35 1598.96
COMPOSITE CN + 78,57
ESTIMATE OF RUNOIF VOLUME |
PROCEDURE TO DETERMINE RUNOFF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:
1) DETERMINE SOIL STORAGE - S §=(1000/CN}-iC (inches)
2) DETERMINE RUNOFF - R > R=(P»02*§y"2/(P+0.8%5} (inches)

3} DETERMINE RUNOFF VOLUME - V(R)

P = rainfall in inches

> V(R)=(R/12)*BASIN AREA

(acres-feet)

CALCULATION TABLE
Agency Design Storm Frequency P § R V(R)
{in) (in) (in) (ae-ft)
SJRWMD Open Basin 3yr/24 hr 5.60 - 2,73 3.28 5.57
SIRWMD Open Basin 10 yr /24 hr 7.50 2.73 5.00 8.47
SIRWMD Open Basin 25 yr/ 24 hr 8.60 2.73 6.02 194.26
FDOT Critical Duration H0yr/72hr 13.60 273 10.80 13.31
filename: Basin C1_suburban_best_fit.xls
URS - Orlando

worksheet: PRE CN



English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin C MADE BY: CIH 11/13/2013
BASIN ANALYSIS (PRE/TOST): POST CHECKED BY: R Ay
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN {ac) PRODUCT
Basin C / Pond CI - Suburban Best Fit
Open Space - Fair Conditions Pomelio (50%) C 79 - 296 233.84
Open Space - Fair Conditions Immokalee (10%) B/D 69 - 0.59 40.71
Cpen Space - Fair Conditions St. Johns (30%) B/D 69 - 1.78 £22.82
Open Space - Fair Conditions Basinger (10%) D 84 - 0.59 49.56
Impervious {Paved parking, roads, etc.) 98 - 11.10 1087.80
Pond NWL 100 - 245 245.00
Pond pervious area St. Johns B/ 69 . 0.88 60.72
TOTALS - 20.35 1846145
COMPOSITE CN - 90.44
| ESTIMATE OF RUNOFF VOLUME I

PROCEDURE TO DETERMINE RUNOFF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:

1} DETERMINE SOIL STORAGE - S > §={1000/CN)-10 (inches)

2) DETERMINE RUNOEF - R R=(P-02%8)"2/{P+0.8*5) (inches)

P = rainfall in inches

3) DETERMINE RUNOFF YOLUME - V{R} > V(R)=(R/I2)*BASIN AREA (acres-feet)
CALCULATION TABLE

Agency Design Storm Frequency P s R Y(R)

(in) (in) (in) {ac-ft)

SIRWMD Open Basin 3yr/24 hr 5.60 - 1.06 4.50 7.64
SIRWMD Open Basin 10yr/24 hr 7.50 - 1.06 6.37 10.79
SIRWMD Open Basin 25 yr/ 24 hr 8.60 - 1.06 745 £2.63
FDOT Critical Duration 100 yr /72 hr 13.60 - 1.06 12.41 21.04

filename: Basin C1_suburban_best_fit.xls

worksheet: POST CN URS - Orlando



URS
MADEBY: CJE DATE: 11/14/20t3 PROJECT NO.: 240216-4-28-1
CHECKED BY: DATE: &4 {215 14
CALCULATIONS FOR: SR 46 PD&E POND; C1 BASIN: Basin C
Water Quality
Total Basin Arca = 2035 ac
Paved Area = 1110 ac
Pond Area at NWIL = 245 ac
A. 1.0 ™ Over Total Basin Area = 1.70 Ac-Tt
B. 2.5 " Over Paved Area = 231 Ac-It
Required Treatment (PAY) = Ac‘Ft
Required Attenuation (Post - I're) = 2.07|Ac-Ft Ayr/ 2dhr
Required Attenuation (Post - Pre) = 2.32|Ac-Tt $0yr / 2dhr
Required Attenuation {Post - Pre) = 2.43|Ac-Ft 25yr/ 24hr
Required Attenuation {Post - I're) = 2.73|Ac-Ft 100yrf 72hr
|Requirc¢l Treament Vol. + Attentuation Vol. = 5.04;Ac-Ft 100yr/ 72hr FDOT Critical Duration
|chuirc(l Treatment YVol. + Stormsewer Aftentuation Vol. = 4.38!Ac-1“t 3yr / 2dhr closed system
Stage Storage Caleulations
ELEV, Deseription AREA AVG Delta Delta Sum
AREA D storage Storage
(ft) {ac) (ac) (ft) (ac-ft) {ac-{t)
16.00 Pond RSW 3.40
(1:2 max slope tie down)
17.00 Out Berm 333 11.00
3.08 1.00 3.08
16.00 Inside Berm 2.83 7.92
2.77 1.00 2797
15.00 Provided Treatment Vol. + 2.70 5.15
Attentuation Vol 270 G.04 a.12
14.96 Required Treatment Yol, + 270 5.04
Altentuation Vol 2.68 0.24 0.65
i4.71 Estimatcd Stormsewer 2.67 4.38
Tailwater 2.62 0.79 2.07
13.92 Required Treatment Yol. 2.57 2,31
(PAV) 2.51 0.92 2.31
13.00 Normal Water Level 245
11.00 2.21
5.00 Bottom 1.87
Required Treatment Vol. + Attentuation Vol, = 5.04 Ac-Tt Provided Treatment Vol. -+ Attentuation Yol. = 5.15 Ac-Ft
Required Treatment Vel + Atlentuation Stage = 1496 Tt Provided Treatment Vol. + Attentuation Stage = 15.00 Ft (1 Pt frecboard)
Requircd Treatment Vol, + Stormscwer Attentuation Vol = 438 Ac-It
Estimated Stormsewer Tailwater Elevation = 14.71 Ft
Maint. Berm Maint. Berm
115 ;
EXiStNG GIMd -« oo c e e s e e e T o o oo oo e e L e N
2 Additional 20% of Pond /W = 4.08 AC

filename: Basin C1_suburban_best_fit.xis
worksheet: POND CALC,

URS - Crlando



English Worksheet

URS
MADE BY: CJH DATE: 11/14/2013 PROJECT NO.: 240216-4-28-1
CHECKED BY: T DATE: &4 {2 ) 24
CALCULATIONS FOR: SR 46 PD&E POND: C1 BASIN: Basin C
Permanent Pool Calculations
Basin C} toristi
Land Use Arca Runoff Coeff. Product
{ac)
Roadway Paved Area 11.10 0.95 10.55
Roadway Pervious Area| 5.92 0.20 1.18
Pond Pervious Area (.88 0.20 0.18
Pong Area at NWL 2.45 1.00 2.45
Total 20.35 14.36
Composite C = 0.71
Wet Season Normal Rainfall {P) = 31in
Min. Permanent Pool Vol. = Area x Composite CxP x14/1563/12= 3.39 ac-ft
Min. Permanent Pool Vol. Req. if Littoral Zone is Not Provided = 1.5 x Min Perm Pool Vol. = 5.09 ac-ft
Stage Storage Calc,
ELEV. AREA AVG Deita Delta Sum
AREA D storage Storage
{fy {ac) {ac) (i) (ac-1) (ac-ft)
17.00 Cut. Berm 3.33
16.00 in. Berm 2.83
14.96 2.70
13.92 (FAV) 257
13.00 (NWL) 245 16.90
2.33 2.00 4.66
11.00 2.21 12,24
2.04 6.00 i2.24
5.00 Botiom 1.87
Permanent Pool Volume Provided = 16.90 ac-ft
Resident Time Provided = Perm. Pool Vol. Provided *153*12 / Area/C/P = 69.7 Days
Note: An additional 50% permanent pool volume is provided in lieu of providing a littoral zone,
{See SIRWMD PIM Vol ll Section 8.7)
Mean Depth = Permanent Pool Volume / Area at NWL = 6.90 ft
filename: Basin C1_suburban_best_fit.xls
URS - Orlando

worksheet: PERMANENT POOL



URS

MADE BY: CJH DATE: 11/4/2013 PROJECT NO.: 240216-4-28-1
CHECKED BY: ¥V DATE: &5 /12f 1<}
PROJECT:. SR 46 PD&E POND: C1 BASIN: Basin C
Hydraulic Grade Line Clearance Calculations
1} Estimated taiiwater efevation in the pond (for preliminary storm sewer design) = 14.71|ft
2) Calcutation of post-devefopment area for HGL check
Baseline From Station [ To Station | Length {ft) | Roadway widih (ft)] Area (ac}
Total
or see Post CN worksheet 17.02fac
3) Lowest gutier elevation in Basin for HGL check
Station 226+60
Baseline CL46
Offset {ft) 34.50
Elevation (ff) 16.30
4) Allowable Head Loss = lawest gutter el - est. tailwater el = ft

5) Pipe length from Pond to lowest gutter point =

8} Rational Method for contributing runoff - Q=CiA

Cs= 0.69
int. = 8.50|in/hr
A= 17.02|ac
Q= 76.33|cfs
Manning's n = 0.012
SumK= 2.42
V= 3.89ifps

8) Estimated Pipe Diameter to satisfy the conditions =

[ 900]ft

7} Estimation of Pipe Size

HL = [4.615n"2)*L*(QA2)(D"5.33) + K(V*2)i2g

HL = Allowable Head Loss (ft)

n = Manning's n
L = Length (ft)
Q = Runoff (cfs)

D = Pipe diameter {ft)
K = coefficient for minor losses
V = pipe velocity {fps}
g = gravitational constant (32.2 f/sec”2}

50

60

in

trial

<actual HL - QK




English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin C MADE BY: DTL 02/20/14
BASIN ANALYSIS {(PRE/POST): PRE CHECKED BY: Thai e} i
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin C / Pond C2 - Suburban Best Iit
Ogpen Space - Fair Conditions Pometlo (50%) C 79 . 6.64 524.56
Open Space - Fair Conditions Immokaiee (10%) B/D 69 133 91.77
Open Space - Fair Conditions $t. Johns (30%) B/D 69 . 3.98 274.62
Open Spaec - Fair Conditions Basinger (10%) D 84 . 133 11172
Impervious {(Paved parking, roads, ctc.) 98 3.74 366.52
Pond footprint St. Johns B/D 69 3.33 22977
TOTALS - 20,35 1598.96
COMPOSITE CN - 78.57
I ESTIMATE OF RUNOF¥ YOLUME I
PROCEDURE TO DETERMINE RUNOFF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:
1) DETERMINE SOIL STORAGE - 8 > §={100G/CN)-10 {inches)
2) DETERMINE RUNOFF - R > R=(P-02%8)"2/(P+0.8*S) {inchcs)

P = rainfall in inches

3) DETERMINE RUNOFF VOLUME - V(R)

-3

V(R) = (R/ 12)*BASIN AREA

(acres-fect)

CALCULATION TABLE
Agency Design Storm Frequency P S R V(R)
) (in} (in) (in) (ac-fE)
SIRWMD Open Basin Jyri{24 hr 5.60 - 2.73 3.28 5.57
SIRWMD Open Basin 10yr/24 hr 7.50 2.73 5.00 8.47
SIRWMD Open Basin 25yr/ 24 hr 8.60 - 273 6.02 10.20
FDOT Critical Duration 100 yr /72 hr 13.60 . 2.73 10.80 18.31
filename; Basin C2_suburban_best_fit.xfs
URS - Oriando

worksheet: PRE CN



English Worksheet

URS

PROJECT TITLE: SR 46 PD&E

PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin C MADE BY: DTL 02720114
BASIN ANALYSIS (PRE/POST): POST CHECKED BY: TIsEY GANTE 14

BASIN RUNOFF CURVE NUMBER WORKSHEET

SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin C / Pond C2 - Suburban Best Fit
Open Space - Fair Conditions Pomeilo (50%) C 79 2.96 233.84
Open Space - Fair Conditions Immekalee (10%) B/D 69 0.59 40.71
Open Space - Fair Conditions St. Johns (30%) B/D 69 - 178 122.82
Open Space - Fair Conditions Basinger (10%) D B4 0.5% 49.56
Impervious {Paved parking, reads, etc.) 93 LLEQ 1087.80
Pond NWIL. 100 . 245 245.00
Pond pervious area St. Johns B/D 69 - 0.88 60.72
TOTALS . 2035 1840.45
COMPOSITE CN -~ 90.44
ESTIMATE OF RUNOFF YOLUME E
PROCEDURE TO DETERMINE RUNOFF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:
1y DETERMINE SOIL STORAGE - § > §=(1000/CN)-10 (inches)
2) DETERMINE RUNQOFEF - R > R=(P-02*$)"2/{P +0.8%S) {inches)
P = rainfall in inches
3} DETERMINE RUNOFF VOLUME - V(R} > V(R)=(R/I12)*BASIN AREA (acres-feet)

CALCULATION TABLE

Agency Design Storm Frequency P s R V(R)
(in) (in) (in) (ac-ft)

SIRWMD Open Basin Jyr/24hr 5.60 - 1.06 4.50 7.64

SIRWMD Open Basin 10 yr/ 24 hr 7.50 - 1.06 6.37 10.79

SIRWMD Open Basin 25yr/24 hr 8.60 - 1.06 7.45 12.63

FDOT Critical Duration 106 yr /72 hr 13.60 - 1.06 12.41 21.04

filename: Basin C2_suburban_best_fit.xls
URS - Crlando

worksheet: POST CN



URS

MADE BY: DTL DATE:  02/20/14 PROJECT NO.: 240216-4-28-1
CHECKED BY': e DATE: &% {50/ 1
CALCULATIONS FOR: SR 46 PD&E POND: 2 BASIN: Basiz C

Water Quality

Total Basin Arca= , 2033 ac
Paved Area = 11.10 ac
Tond Area at NWI. = 245 ac
A. 1.0 " Over Total Basin Arca = 1.70 Ac-Ft
B. 2.5 " Over Paved Area = 2.31 Ac-It
Required Treatment (PAV) = Ac-Ft
Required Aftenuation (Post - Pre) = 2.07|Ac-Ft 3yr/24hkr
Required Attenuation (Post - Pre) = 2.32}Ac-Tt 10yr/ 24hr
Required Attenuation (Post - Pre) = 243 Ac-Ft 25yr / 24hr
Required Attenuation (Post - Prey = 2,731 Ac-Tt 100yr/ 72he
[Required Treament Vol + Attentuation Vol. = 5.04|Ac-Ft 100ye/ 72hr FDOT Critical Duration
IRequired Treatment Vol. + Stormsewer Attentuation Vol, = 4.38|Ac~Ft 3yr/ 240y closed system

Stage Storage Caleutations

ELEV. Deseription AREA AVG Dcita Delta Sum
AREA D storage Storage
(It} {ac) (ac) (ft) (ac-ft) (ac-ft)
15.00 Pond R/W 3.47
(1:2 max slope tie down)
17.00 Out Berm 3.33 11.00
3.08 1.00 3.08
16.00 Inside Berm 2.3 192
2.77 1.00 2.77
15.00 Provided Treatment Vol. -+ 2790 5.15
Attentuation Vol 2.70 0.04 0.12
14.96 Required Treatnent Vol. + 236 5.04
Adtientuation Vol. 2.68 0.24 0.65
14.71 Estimated Stormsewer 2.67 4.38
Tailwaier 262 0.79 2.07
13.92 Required Treatment Vol 2.57 2.31
(PAY) 2.51 0.92 2.31
13.00 Normal Water Level 245
EL00 2.2
5.00 Bottom 1.86
Required Treatment Yol + Attentuation Yol = 5.04 Ac-It Brovided Treatiment Vol. + Attentuation Vol, = 5.15 Ac-Ft
Required Treatment Vol. -+ Attenteation Stage = 14.96 Ft Provided Treaiinent Yol. + Attentuation Stage = 15.00 Ft (] Ft frecboard}
Required Treatment Vol, 1- Stormsewer Atientuation Vol. = 438 Ac-Ft
Estitnated Stormsewer Tailwater Elevation = 14,71 Ft
Maint. Berm Maint. Berm

1:1 .
Existing Grnd «==-=-=mmcameemmo- _.-...-_..5 .................................... LB

l Additional 20% ol Pond R/W = 4,16 AC i

lilename: Basin C2_suburban_best_fit.xis
worksheet: POND CALC. URS - Criando



English Worksheet

URS
MADE BY: DTL DATE: 02/20/14 PROJECT NO.: 240216-4-28-1
CHECKED BY: o DATE: 24 {20 ) 14
CALCULATIONS FOR: SR 46 PD&E POND: C2 BASIN: Basin C
Permanent Pool Calculations
Basin Cl teristi
Land Use Area Runoff Coeff. Product
(ac)
Roadway Paved Area | 11.10 0.95 10.55
Reoadway Pervious Area| 5.92 0.20 1.18
Pond Pervious Area 0.88 0.20 0.18
Pond Area at NWL 2.45 1.00 2.45
Total 20.35 14.36
Composite C = 0.71
Wet Season Normal Rainfall (P} = 31in
Min. Permanent Pool Vol. = Area x Composite Cx P x 14/153/12 = 3.39 ac-ft
Min. Permanent Poot Vol. Req. if Littorat Zone is Not Provided = 1.5 x Min Perm Pool Vol, = 5.09 ac-ft
Stage Storage Calc.
ELEV. AREA AVG Delta Delta Sum
AREA D storage Storage
(ft) (ac) (ac) {ft) (ac-t) (ac-ft)
17.00 Out. Berm 3.33
16.00 In. Berm 2.83
14.96 2.70
13.92 {PAV) 2.57
13.00 (NWL} 2.45 16.87
2.33 2.00 4.66
11.00 2.21 12,21
2.04 6.00 12.21
5.00 Bottom 1.86
Permanent Pool Volume Provided = 16.87 ac-ft
Resident Time Provided = Perm. Pool Vol. Provided *153*12 / Area /C /P = 69.6 Days

Note: An additional 50% permanent pool volume is provided in lieu of providing a littoral zone.
{See SURWMD PIM Vol Il Section 8.7)

Mean Depth = Permanent Pool Volume / Area at NWL = 6.80

filename: Basin C2_suburban_best_fit.xls

worksheet: PERMANENT POOL URS - Crlande



URS

MADE BY: DTL DATE: 11/14/2013  PROJECT NO.: 240216-4-28-1
GHEGKED BY: ¢ DATE: D4 { #us] 1
PROJECT: SR 46 PD&E POND: C2 BASIN: Basin C
Hydraulic Line Clearance Calculations
1) Estimated tailwater elevation in the pond (for preliminary storm sewer design) = ft
2) Calculation of post-development area for HGL check
Baseline From Station | To Station | Length (/) | Roadway width (ft)]  Area (ac)
Total

or see Post CN worksheet 17.02)ac
3) Lowest gutter elevation in Basin for HGL check

Station 226+60

Baseline CL46

Offset (it) 34.50

Elevation (ft) 16.30
4) Allowable Head Loss = lowest gutter el - est. tailwater el = ft
5) Pipe length from Pond to fowest gutter point = | 400]ft

6) Rational Method for contributing runoff - Q=CiA

C= 0.69
int, = 6.50iin/hr
A= 17.02}ac
Q= 76.33|cfs
Manning's n = 0.012
Sum K= 2.39
V= 4.80|fps

8) Estimated Pipe Diameter to satisfy the conditions =

7) Estimation of Pipe Size
HL = [4.61%n2)*L{(Qr2){DN5.33) + K(VA2)/2g

triad

<actual HL - OK

HL = Allowable Head Loss {ft)
n = Manning's n

L = Length (it)

Q = Runoff {cfs)

D = Pipe diameter {ft}

K = coefficient for minor losses
V = pipe velocity (fps)

g = gravitational constant (32.2 #/sec’2)

45
54[i




English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin C MADE BY: DTL 02/25/14
BASIN ANALYSIS (PRE/POST): PRE CHECKED BY: e odf e 14
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin C / Pond C3 - Suburban Best Fit
Open Space - Fair Conditions Pomelio (50%) C 79 6.64 524.56
Open Space - Fair Conditions Immokalee {10%) B/D 69 . 1.33 91.77
Open Space - Fair Conditions St. Johns (30%) B/D 69 - 3.98 274.62
Open Space - Fair Conditions Basinger (10%) D 84 . 1.33 111.72
Impervious (Paved parking, roads, ctc.) 98 - 3.74 366.52
Pond footprint St. Jolins B/D 69 - 334 230.46
TOTALS + 20.36 1599.65
COMPOSITE CN - 78.57
| ESTIMATE OF RUNOFY VOLUME ]
PROCEDURE TO DETERMINE RUNOFF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:
1) DETERMINE SOIL STORAGE - 8 > S=(1000/CN)-10 (inches)
2) DETERMINE RUNOFF - R > R=(P-02*§)"2/{P+0.8*3) (inches}
P = rainfall in inches
33 DETERMINE RUNOFF VOLUME - V(R) > V(R)=(R/12)*BASIN AREA (acres-feet)

CALCULATION TABLE

Agency Design Sterm Frequency P S R Y(R)
(in) (in) (in) (ac-ft)

SIRWMD Cpen Basin Iyr/24hr 5.60 - 2.73 3.28 5.57

SIRWMD Open Basin 10 yr/ 24 hr 7.50 2.73 5.00 8.48

SIRWMD Open Basin 25 yr/ 24 hr 8.60 - 2.73 6.02 14.21

FDQOT Critical Duration 00w/ 72hr 13.60 - 273 10.80 18.32

filename: Basin C3_suburban_best_fit.xls
URS - Orlando

worksheet: PRE CN



English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin C MADE BY: DTL 02/25/14
BASIN ANALYSIS (PRE/POST): POST CHECKED BY: T ol g
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA

LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin C/ Pond C3 - Suburban Best Fit
Open Space - Fair Conditions Pomelio (50%) C 79 - 2.96 233.84
Open 8pace - Fair Conditions Inunokalee (10%) B/D 69 . 0.59 40.71
Open Space - Fair Conditions St. Johns (30%} B/D 69 1.78 122,82
Open Space - Fair Conditions Basinger {10%) D 84 . 0.59 49.56
impervious (Paved parking, roads, etc.} 98 . 11.10 1087.80
Pond NWL 1o - 247 247.00
Pond pervious arca St. Johns B/ 69 - 0.87 60.03

TOTALS 20.36 1841.76
COMPOSITE CN - 90.46
ESTIMATE OF RUNOFF VOLUME |
PROCEDURE TQ DETERMINE RUNOFF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:
1) DETERMINE SOIL STORAGE - § > §={I000/CN)-10 (inches)
2) DETERMINE RUNOFF - R > R=(P-02%$y"2/(P +0.8*S) (inches)
P = rainfall in inches

3) DETERMINE RUNOFF VOLUME - V{R) > V(R)=(R/12)*BASIN AREA {acres-feet)

CALCULATION TABLE

Agency Design Storm Frequency P ) R V{R)
{in) (in) (in) (ac-ft)
SIRWMD Open Basin 3yr/24 e 5.60 - 1.05 4.51 7.65
SIRWMLD Open Basin 10 yr/24 hr 7.50 - 1.05 6.37 10.80
SIRWMD Cpen Basin 25 yr {24 hr 8.60 1.05 745 12.64
FDOT Critical Puration 100 yr/ 72 hr 13.60 - 1.05 12.41 21.06
filename: Basin C3_suburban_best_fit.xls
worksheet: POST CN URS - Orfando



URS
MADE BY: DTL DATE:  02/25/14 PROJECT NO.: 240216-4-28-1
CHECKED BY: Tt DATE: 04 {20 iy "li
CALCULATIONS FOR: SR 46 PD&E POND: C3 BASIN: Basin C
Water Quality
Total Basin Area = 20,36 ac
Paved Area = 110 ac
Pond Area at NWL = 247 ac
A. 1.0 " Over Total Basin Arca = 1,70 Ac-Ft
B. 2.5 " Over Paved Arca = 231 Ac-It
Required Treatment (PAV) = Ac-Ft
Required Attenuation (Post - Pre) = 2.08;Ac-Ft 3yr/24hLr
Required Attenuation (Post ~ Pre) = 2.331Ac-Ft 10yr 7 241w
Required Attenuation (Post - Pre} = 2.4diAc-Ft 25yr/ 24hr
Required Attenuation (Post - Pre) = 2.7diAc-Ft 100yr/ 72hr
{IRequired Treament Vol. + Attentuation Vol. = 5.05| Ac-Ft 100yr/ 72hr FDOT Critical Duration
|Require(l Treatment Vol, -+ Stormsewer Attentaation Vol = 4.39|A0-Ft 3yr / 24hr closed system
Stage Storage Caleulations
ELEY. Description AREA AVG Delta Deita Sum
AREA D storage Storage
(it) (ac) {ac) (fty (ac-ft) {ac-ft)
15.00 Pond RW 347
(1:2 max slope tic down)
17.00 Out Berm 334 11.06
3.09 1.00 3.09
14.00 Inside Berm 2.84 7.97
278 1.00 2.78
15.00 Provided Trcatment Vol + 272 5.19
Adtentuation Vol, 2,71 0.05 0.14
14,95 Required Treatment Vol. + 2.71 5.05
Attentuation Vol 2,90 0.25 0.66
14.7¢ Estimated Storisewer 2.68 4,39
Tailwater 2.63 0.79 2.08
1391 Required Treatment Vol 2.58 231
{PAV) 2.53 0.91 231
[3.00 Normal Water Level 247
11,00 223
5.00 Bottom 1.50
Required Treatment Yol. -+ Attentuation Vel. = 505 Ac-ft Provided Treatment Vol + Altentuation Vol. = 519 AcFt
Required Treatment Yol, + Attentuation Stage = 1495 Ft Provided Treattnent Vol. + Attentuation Stage = 15.00 Ft (i Tt frecboard)
Required Treatment Vol, + Stormscwer Attentuation Vol = 4.39 Ac-Ft
Lstitnated Stonmsewer Taihvater Elevation = 1470 Rt
Maint. Berm Maint. Berm
- 1:15 :
EXIiStiNG Grnd - - - - cm e mmmm e e o L T T e e e A i m s e L
| Additional 20% of Pond /W = 4.16 AC I

fitenarme: Basin C3_suburban_best_fit.xls
worksheet; POND CALC.

URS - Orlando



English Worksheet

URS
MADE BY: DTL DATE: 02/25/14 PROJECT NO.: 240216-4-28-1
CHECKED BY: ey DATE: T4 1 20 ) 14
CALCULATIONS FOR: SR 46 PD&E POND: C3 BASIN: Basin C
Permanent Pool Calculations
Basin CI teristi
Land Use Area Runoff Coeff. Product
(ac)
Roadway Paved Area [ 11.10 0.95 10.55
Roadway Pervious Area| 5.92 0.20 1.18
Pond Pervious Area 0.87 (.20 0.17
Pond Area at NWL 247 1.00 2.47
Total 20.36 14.37
Composite C = 0.71
Wet Season Normal Rainfail (P) = 31in
Min. Permanent Pool Vol. = Area x Composite CxP x 14/163/12= 3.40 ac-ft
Min. Permanent Pool Vol. Req. if Littoral Zone is Not Provided = 1.5 x Min Perm Poocl Vol. = 5.10 ac-ft
Siage Storage Calc.
ELEV. AREA AVG Delta Deita Sum
AREA D storage Storage
{ft) (ac) (ac) (ft) {ac-ft) (ac-ft)
17.00 Out. Berm 3.34
© 16.00 In. Berm 2.84
14.95 2.71
13.91 (PAV) 2.58
13.00 {(NWL) 2.47 17.09
2,35 2.00 4.70
11.00 223 12.39
207 6.00 12.39
5.00 Bottom 1.90
Permanent Pool Volume Provided = 17.09 ac-ft
Resident Time Provided = Perm. Pool Vol. Provided *153*12/ Area/C /P = 70.4 Days

Note: An additional 50% permanent pool volume is provided in lieu of providing a littoral zone.
(See SUJRWMD PIM Vol ll Section 8.7)

Mean Depth = Permanent Pool Volume / Area at NWL = 6.92 ft

filename: Basin C3_suburban_besi_fit.xls

worksheet: PERMANENT POOL URS - Orlando



URS

MADE BY: DTL DATE: 02/25/14 PRCJECT NO.. 240216-4-28-1
CHECKED BY: Tt DATE: o4 {2 i4
PROCJECT: SR 46 PD&E POND: C3 BASIN: Basin C
Hydraulic Grade Line Clearance Calculations
1) Estimated taitwater elevation in the pond (for preliminary storm sewer design) = [ 1470

2} Calcutation of post-development area for HGL check

Baseline From Station | To Station | Length (f) | Roadway width (ft)|  Area (ac)

Total

or see Post CN worksheet 17.02|ac

3) Lowest gutter elevation in Basin for HGL check

Station 226460
Baseline CL48
Offset {ft) 34.50
Elevation (ft) 16.30

4) Allowable Head Loss = lowest gutter el - est. tallwater el = rt

5) Pipe length from Pond to lowest gutter point = | 100]#

6) Rational Method for contributing runoff - Q=CiA 7) Estimation of Pipe Size

C= 0.69 HL = [4.61%(nA2)* L (QA2)(DA5.33) + K(VA2)/2g

int. = 8.50]inshr
A= 17.02|ac HL = Aliowable Head Loss (ft) trial
Q= 76.33|cfs n = Manning's n <actual HL - OK
L = Length {ft)
Manning's h = 0.012 Q = Runoff {cfs)
SumK = 2,37 D = Pipe diameter (f1)
V= 6.07ips K = coefficient for minor losses

V = pipe velocity (fps)
g = gravitational constant {32.2 ft/sec"2)

8) Estimated Pipe Diameter to satisfy the conditions = 4.0|#
48|in




WATERSHED CHARACTERISTICS

SELECT CATCHMENT CONFIGURATION
CATCHMENT NO.1 CHARACTERISTICS:

g

\

GO TO STORMWATER TREATEMENT ANALYSIS

CLICK ON GELL BELOW 7O SELECT CONFIGURATION

s

S,

mpiaas

S AR R P
Calculated or Carryover

VIEW CATCHMENT CONFIGURATICN

R Bive Numbs
Red Numbers =

SSile Catohmentao

If mixest land uses (side calculation)

OVERWRITE DEFAULT CONCENTRATIONS USING:

Pre-development Non DCIA CN:

Pre-development DCIA percentage:

Post-deveicpment Non DCIA CN:

Post-development DCIA percentage:

Eslimated Area of BMP {used for rainfall excess not ioadings)

CATCHMENT NO.2 CHARACTERISTICS:

\

CLICK ON CELL BELOW YO SELE Area Acras. | non DGIA CN %DClA FRE:
Pre-developmentiand use:  [In0eYBIOpEAT RABGOIANOT BOTESH TN i EMC(N: [B
with default EMCs EMC(P):
Post-development land use:  EE s MIONWAY TN A0 PoD 220 s e
with default EMCs KONCEL LORTOSRECE
Tolat pre-development catchment area: S W R
Totat gost-devetgpment catchment or BMP analysis area: . Q@%@%@@% 5t ﬁ%&ﬁm

Fre-development Annuat Mass Loading - Nitrogen: 12,248 kgfyear
Fre-development Annuat Mass Loading - Phesphorus: 0.586 ;kg/year
Post-development Annual Mass Loading - Nitrogen: 71.413 kgfyear
Post-development Annual Mass Loading - Phosphorus: 9.580 [kgfyear

OVERWRITE DEFAULT CONCENTRATIONS:

if mixed land uses {side calculation)

CLICK ON CELL BELOW TC SELECT
T

T

Pre-development land use:

Post-development land use:  |BERR AR B

CATCHMENT NOC.3 CHARACTERISTICS:

CLICK ON CELL BELOW TQ SELECT

Total

Total pre-development catchment area: [ iAC

Total post-development calchment or BMP analysis area: R AC

Pre-development Non DCIA CN; 5

Pre-development DCIA percentage: SE % Pre-development Annual Mass Loading - Nitrogen: kglyear
Post-development Non DCIA CN: ey Pre-development Annual Mass Loading - Phosphorus: kgfyear
Post-development DCIA percentage: % Post-development Annual Mass Loading - Nitrogen: kgfyear
Estimated Area of BMP {used for rainfall excess not loadings) EAC Post-development Annual Mass Loading - Phosphorus: kgfyear

{Land usa | Area Actes | non DCIACH %DGCIA

EMC{N): i
EMC(P): [

Sy

If mixed land uses {side calculation) OVERWRITE DEFAULT CONCENTRATIONS:

CLICK ON CELL BELOW TQ SELECT

[Lang use | Aroa Acros [nonDCIACN] —— wDcia

Pre-development land use:  [Beneir

i g

BEERRAS 5

Post-development land use:

Total pre-development catchment area:

Total post-development catchment or BMP analysis area:
Pre-development Non DCIA CN:

Pre-development DCIA percentage:

Post-development Non DCIA CN:

Post-development DCIA percentage:

Eslimaled Area of BMP (used for rainfall excess not loadings}

CATCHMENT NG.4 CHARACTERISTICS:

LICK ON CELL BELOW TO SELECT
e 2 S e

EMC(NY:
EMC(RY:

CLICK ON CELL BELOW TO SELECT

AR e R R D)
R e

- M(,:?”Xs“fﬁ»%@%&wmd% o

Pre-gevelopment Annual Mass Loading - Nitrogen: kglyear
Pre-development Annual Mass Loading - Phosphorus: kg/year
Post-development Annual Mass Loading - Nitregen: kgfyear
Post-development Annual Mass Loading - Phosphiorus: kofyear

OVERWRITE DEFAULT CONCENTRATIONS:

If mixed land uses {side calculation)

GLICK ON GELL BELOW TO SELECT,
Pre-development land use:

Post-development land use:

S e e
CLICK ON CELL BELOW TO SELECT

Total CLt

Total pre-development catchment area: [ AC o oD S

Total post-development catchment or BMP analysis area: RS A SEhhle,

Pre-development Non DCIA CN: e

Pre-development DCIA percentage: 2 % Pre-development Annual Mass Loading - Nitrogen: ka/year
Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: kafyear
Post-development DCIA percentage: % Post-devefopment Annual Mass Loading - Nitrogen: kg/year
Estimated Area of BMP [used for rainfall excess not loadings AC Post-development Annuat Mass Loading . Phosphorus: kafyear

non ZCIA CN % DEIA

PRE:

Land uss Area Acras

mg/L
mg/L

EMC{N):
EMC{P}:
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English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin D MADE BY: CiH 11413413
BASIN ANALYSIS (PRE/POST): PRE CHECKED BY: T ool 15
BASIN RUNOFF CURVE NUMBER WORKSHEET
S0OIL SOIL AREA

LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin D/ Pond D1 - Suburban Best Fit
Open Space - Fair Conditions Pomello (6G%) C 79 3.20 252.80
Open Space - Fair Conditions Immokalee (10%) B/D 69 - 0.53 36.57
Open Space - Fair Conditions Basinger (20%) D 84 - 1.07 89.88
Open Space - Fair Conditions Paola (10%) A 49 - 0.53 2597
Impervious (Paved parking, roads, etc.) 98 . 1.47 144.26
Pond footprint Pomelio C 79 - 147 116.13

TOTALS 8.27 665.61
COMPOSITE CN 80.46
| ESTIMATE OF RUNOFF VOLUME i
PROCEDURE TO DETERMINE RUNOFF VOLUME 1S BASED ON THE SCS EQUATION AND IS AS FOLLOWS:
1) DETERMINE SOIL STORAGE - 8 > 8= (1000/CN)-10 {inches)
2) DETERMINE RUNOFF - R ) R=(P-0.2*8)2/(P+0.8*S) (inches)
P = rainfall in inches

3) DETERMINE RUNOF¥ VOLUME - V(R) > V(R)=(R/I12}*BASIN AREA (acres-feet)

CALCULATION TABLE

Agency Design Storm Frequency P 8 R V(R)
{in) (in) (in) {ac-ft)
SIRWMD Gpen Basin Jyr/24 hr 5.60 - 243 347 2.39
SIRWMD Cpen Basin 10 yr/ 24 hr 7.50 - 2.43 5.21 3.59
SIRWMD Open Basin 25 yri 24 hr 8.60 - 2.43 6.25 4.31
EDOT Critical Duration 100 yr /72 hr 13.60 - 2.43 11.07 7.63
filename: Basin D1 _suburban_best_fit.xfs
URS - Grlando

worksheet: PRE CN



| English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin D MADE BY: CIH 11/13/13
BASIN ANALYSIS (PRE/POST): POST CHECKED BY: By d o i' 8
BASIN RUNQFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN {ac) PRODUCT
Basin D/ Pond D1 - Suburbau Best Fit
Open Space - Fair Conditions Pomello (60%) C 7 146 115,34
Open Space - Fair Conditions Tmmokalee (10%} B/D 69 0.24 16.84
Open Space - Fair Conditions Basinger (20%) |8} 8 - 0.49 41.16
Open Spaec - Fair Conditions Paola (10%) A 49 0.24 11.96
Impervious (Paved parking, roads, ete.) 98 4.36 42728
Pond NWL 100 - 0.84 84.00
Pond pervious area Pomello C 79 - 0.63 49.77
TOTALS - 827 746.34
COMPOSITE CN 90.27
I ESTIMATE OF RUNOFF VOLUME ;

PROCEDURE TO DETERMINE RUNOFT VOLUML IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:

1y DEFERMINE SOIL STORAGE - § > §=(1000/CN)-10 (inches)

2) DETERMINE RUNOFF - R > R=(P-02*$y2/{P+0.8*3) {inches)

P = rainfall in inches

3} DETERMINE RUNOFF VOLUME - V{R) > V(R)=(R/12)*BASIN AREA (acrcs-feat)

CALCULATION TABLE

Agency Design Storm Frequency P s R Y(R)

(in} (in) {in} (ac-ft}
SIRWMD Open Basin Jyr/24 he 5.60 . 1.08 4.49 3.09
SIRWMD Open Basin 10 yr /24 In 7.50 . 1.08 6.35 4.37
SIRWMD Open Basin 25 yr /24 hr 8.60 * 1.08 7.43 5.12
FDOT Critical Duration 100 yr/ 72 hr 13.60 - 1.08 12.39 8.53

filename: Basin D1_suburban_best_fit.xls

worksheet: POST CN

URS - Orlando



URS

MADE BY: DTL DATE: 11/35/13 PROJECT NQ.: 240216-4-28-1
CHECKED BY: e DATE: 04 /20 i e
CALCULATIONS FOR: SR 46 PD&E POND: Dt BASIN: Basin D
Water Quality
Total Basin Area = 827 ac
Paved Arca = 436 ac
Pond Area at NWL= 0.84 ac
A. 1.0 " Over Total Basin Arca= 0.69 Ac-Et
B. 2.5 ¥ QOver Paved Area = 091 Ac-Ft
Required PAV = Ac-Ft
Required Attenuation (Post - Pre) = 0.70[Ac-Tt 3yr / 24hr
Required Attenuation {Post - Pre) = 0.78|Ac-[it 10yr / 24hr
Required Attenuation (Post- Pre) = 0.81|Ac-Ft 25yr/ 24hr
Required Attenunation (Post - Pre) = 0.91] Ac-Ft 100yr/ T2hr
|[Required Treament Vol. + Attentuation Vol. = 1.81}Ac-Ft 100yxr/ 72hr FDOT Critical Duration
|Requircd Treatment Yol. + Stermscwer Attentoation Vol, = 1.61EAC-F¢ 3yr £ 2dhr closed system
Stage Storage Caleulations
ELEV. Description AREA AVG Delta Delta Sum
AREA D storage Storage
(ft) (ac) (ac) {ft) (ac-ft) {ac-ft)
2100 Pond R/'W 1.67
{1:2 max slope tie down)
25.00 Out Berm 1.47 422
1.29 1.00 1.29
24.00 Insicde Berm .11 293
1.07 1.00 1.07
23.00 Provided Treatinent Vol. -+ 1.02 1.86
Attentuation Vol. 1.02 0.05 0.05
2295 Required Treatment Vol. + 1.02 1.81
Attentuation Vol 1.01 .20 (.20
22.75 Estimnated Stonmsewer 1.00 L.61
Tailwater 0.97 672 0.69
22,03 Required Treatment Vol 0.93 0.91
{PAV) 0.89 1.03 091
21.00 Normal Water Level 0.84
19.00 0.68
13.00 Bottom 0.45
Reguired Treatment Vol. + Attentuation Vol. = 1.81 Ac-Ft Provided Treatiment Vol, + Attentuation Veol. = 1.86 Ac-FL
Required Treatinent Vol. + Aftentuation Stage = 2295 Rt Provided Treatment Vol, -+ Attentuation Stage = 23.00 Bt {1 ¥t frechoard)
Required Treatment Vol + Stonnsewer Attentuation Yoi. = 1.61 Ac-Ft
Estimated Stennsewer Tailwater Elevation = 275 Rt
Maint. Berm Maint. Berm

115

Existing Grnd -~ eeeanuwmunanaaaas

| Additional 20% of Pond R/W = 2.00 AC

1:1

fiiename: Basin D3 _suburban_best_fit.xls
worksheet: POND CALC.

LIRS - Orando




English Worksheet

URS
MADE BY: CJH DATE: 11/15/13 PROJECT NO.: 240216-4-28-1
CHECKED BY: T DATE: o420/ -
CALCULATIONS FOR: SR 46 PD&E POND: DA BASIN: Basin D
Permanent Pool Calculations
Basin Cl isti
Land Use Area Runoff Coeff. Product
{ac)
Roadway Paved Area 4.36 0.85 4.14
Roadway Pervicus Area| 2.44 0.20 0.49
Pond Pervious Area 0.63 0.20 0.13
Pond Area at NWL 0.84 1.00 0.84
Total 8.27 5.60
Composite C = 0.68
Wet Season Normal Rainfall (P) = 31 in
Min. Permanent Pool Vol. = Area x Composite CxPx14/153/12= 1.32 ac-ft
Min. Permanent Pool Vol. Req. if Littoral Zone is Not Provided = 1.5 x Min Perm Pool Vol. = 1.98 ac-t
Stage Storage Calc.
ELEV. AREA AVG Defta Delta Sum
AREA D storage Storage
{ft) {ac) (ac) (ft) (ac-ft) {ac-ft)
25.00 Qut. Berm 1.47
24.00 In. Berm 1.11
23.00 1.02
22.03 (PAV) 0.93
21.00 (NWL} 0.84 4,91
0.76 2.00 1.52
19.00 0.68 3.39
0.57 6.00 3.39
13.00 Bottom 0.45
Permanent Poof Yolume Provided = 4.91 ac-ft
Resident Time Provided = Perm. Pool Vol. Provided *153*12/Area /C/P = 52.0 Days
Note: An additional 50% permanent pool volume is provided in lieu of providing a littoral zone.
(See SUJRWMD PIM Vol i Section 8.7)
Mean Depth = Permanent Pool Volume / Area at NWL = 5.85 ft
filename: Basin D1_suburban_best_fit.xis
URS - Orlando

worksheet: PERMANENT POOL



URS

MADE BY: DTL DATE: 11/15/13  PROJECT NO.: 240216-4-28-1
CHECKED BY; L7t DATE: ey
PROJECT: 3R 46 PD&E POND: D1 BASIN: Basin D
ic Gr Li n lculation
1) Estimated tailwater elevation in the pond (for preliminary storm sewer design) = ft

2) Calculation of post-development area for HGL check

. Baseline .

From Station

To Station | Length (/) | Roadway width (ft)} . Area {ac)

Total

or see Post CN worksheet ac

3) Lowest gutter elevation in Basin for HGL check

4) Allowable Head Loss = iowest gutter el - est. tailwater el =
5) Pipe length from Pond to lowest gutter point =
€) Rational Method for contributing runoff - Q=CiA

c=l.

int, =
A=
Q=

Manning's n =
Sum K =
V =

8) Estimated Pipe Diameter to satisty the conditions =

Station
Baseline
Offset (ft)
Elavation (ft)

276+60

CL46

34.50

24.20

0.68

6.50

6.80

30.06

0,012

2.37

4.25

7) Estimation of Pipe Size

HL = [4.61*{n 2)"L"(Qr2)[{D"5.33) + K(VA2)2g
infhr
ac HL == Allowable Head Loss (ft) trial
cfs n = Manning's n <actual HL - OK

L = Length (ft}

Q = Runoff (cfs)

D = Pipe diameter (ft)
fps K = coefficient for minor losses

V = pipe velocity (fps}
g = gravitational constant (32.2 ft/sec”2)

3.0
36[i




English Worksheet

URS
PROJECT FITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin D MADE BY: DL 02/25/14
BASIN ANALYSIS (PRE/POST): PRE CHECKED BY: LR odheiid
BASIN RUNOFI CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN {ac) PRODUCT
Basin D / Pond D2 - Suburban Best Fit
Open Space - Fair Conditions Pomello (60%) c 79 . 3.20 252.80
QOpen Space - Fair Conditions Immokalee (10%) B/D 69 - 0.53 36.57
Open Space - Fair Conditions Basinger (20%) D 84 L.07 89.88
Open Space - Fair Conditions Paola {10%) A 49 (.53 25.97
Iinpervious (Paved parking, roads, etc.) 9% 1.47 14426
Pond footprint Pomelio C 79 ¢ 1.47 116.13
TOTALS 8.27 665.61
COMPOSITE CN 80.46
| ESTIMATE OF RUNOFT VOLUME |
PROCEDURE TO DETERMINE RUNOTF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:
1) DETERMINE SOIL STORAGE - 8 > S={1000/CN}-10 {inches)
2) DETERMINE RUNOTF - R > R={P-02*8§)"2/(P+0.8*S) (inches)

3) DETERMINE RUNOFF VOLUME - V(R)

CALCULATION TABLE

>

P = rainfall in inches

V(R) = { R/ 12)*BASIN AREA

(acres-fect)

Agency Pesign Storm Frequerncy P s R V(R)
(in) (in) (in) {ac-ft)
SIRWMD Open Basia 3yr/24 hr 5.60 ° 243 347 2.39
SIRWMD Open Basin 10yr/24 hr 1.50 ¢ 2.43 521 3.59
SIRWMD Open Basin 25yr/ 245w B.60 2.43 6.25 4.31
EDOT Critical Duration 100 yr /72 hr £3.60 - 2.43 11.07 7.63
filename: Basin D2_suburban_best_fit.xls
worksheet: PRE CN URS - Orlando



English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 2402164-28-1 DATE
BASIN DESIGNATION: Basin D MADE BY: DTL 02/25/14
BASIN ANALYSIS (PRE/POST): POST CHECKED BY: e e st
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin D / Pond D2 - Suburban Best Fi¢
Open Space - Fair Conditions Pomeilo (60%} C 79 - L46 115.34
Open Spacce - Fair Conditions fmmokalee (10%) B/D 69 - 024 16.84
Open Space - Fair Conditions Basinger (20%) D 84 - 0.49 41.16
Open Space - Fair Conditions Paola (10%) A 49 0.24 11.96
Impervious (Paved parking, roads, etc.) 98 4.36 427.28
Pond NWI, 100 - 0.90 90.00
Pond pervious area Pomelic C 79 0.57 45.03
TOTALS 8.27 747.60
COMPOSITE CN 90.42
I ESTIMATE OF RUNOFF VOLUME l
PROCEDURE TO DETERMINE RUNOFF VOLUME IS BASED ON THE $CS EQUATION AND IS AS FOLLOWS:
1) DETERMINE SOIL STORAGE - 8 > §=(1000/CN}-10 (inches)
2) DETERMINE RUNOFF - R > R=(P-02%$y*2/(P+0.8*S) (inches)
P = rainfall in inchcs
3) DETERMINE RUNOFF VOLUME - V{R) > V(R)=(R/12)*BASIN AREA (acres-foet)
CALCULATION TABLE
Agency Design Storm Frequency P s R V(R)
{in) (in) {in) {ac-ft)
SIRWME Open Basin 3 yr/24 hr 5.60 - 1.06 4.50 3.1¢
SIRWMD Open Basin 10 yr /24 hr 7.50 - 1.06 6.36 4.38
SIRWMD Open Basin 25 yr/24 hr 8.60 - 1.06 745 513
FDOT Critical Duration 100 yr/ 72 hr 13.60 - 1.06 1241 8.55

filename: Basin D2_suburban_best_fit.xls

worksheet: POST CN

URS - Orlando



URS

MADE BY: DTL DATE: 02/25/14 PROJECT NO.: 240216-4.28-1
CHECKED BY: e DATE: T [} i
CALCULATIONS FOR: SR 46 PD&E POND: D2 BASIN: Basin D
Water Quality
Total Basin Area = 8.27 ac
Paved Area = 436 ac
Pond Arca at NWL = 0.90 ac
1.0 " Over Total Basin Area = 0.69 Ac-Ft
2.5 " Over Paved Area= 0.91 Ac-Ft
Required PAV = [ 0ot ]Ack
Required Attenuation (Post - Pre) = 0.71}Ac-Ft 3yr/ Z2dhr
Required Attenuation (Post ~ Pre) = 0.79{Ac-Ft 10yr / 24hr
Required Attenuation (Post - Pre) = 0.83{Ac-Ft 25yr / 24hr
Required Attenuation (Post - Pre) = 0.92| Ac-Ft 100ye/ 72hr
|Required Treament Vol. -+ Attentuation Vol. = i.SJlAc-I“t 160yr/ 72kr FXOT Critical Duration
|chuire(i Treatment Vol + Stormsewer Attentuation Vol, = 1.62|AC-I~'1 3yr/ Z4hr closed systemn
Stage Storage Caleulations
ELEYV. Description AREA AVG Delta Delta Sum
AREA D sterage Storage
(it) (ac) (ac) (ft) {ac-ft) (ac-ft)
21.00 Pond R/W 1.66
(1.2 miax slope tic down}
25.00 Out Berm 1.47 4.37
1.31 1.00 1.31
24,00 Inside Berm 114 3.06
1.10 1.00 1.10
23.00 Provided Treatment Yol. + 1.06 1.96
Adtentuation Vol. 1.06 0.12 0.13
22.88 Required Treatinent Vol. + 1.03 1.83
Attentuation Voi, 1.04 0.20 0.21
2268 Estimated Stormsewer 1.03 1.62
Tailwater 1.0% 0,71 0.7t
21.97 Required Treatment Vol 0.58 0.91
(PAYV) 0.94 097 0.91
21.00 Normal Water Level 0.90
19.00 0.76
13.00 Bottom 0.55
Required Treatment Vol. + Attentuation Vol, = 1.83 Ac-Ft Provided Treatment Vol. + Aftentuation Yol. = 1.96 Ac-Ft
Required Treatment Vol. + Attentuation Stage = 22.88 Tt Provided Treatment Vol. - Atientuation Stage = 23.60 Bt (1 Ft Trecboard)
Required Treatment Vol. + Stortnsewer Attentuation Vol, = 1.62 Ac-Ft
Estimated Stormsewer Taihwater Elevation = 22.68 It
Maint. Berm Maint, Berm

Existing Grnd

¥ Additional 20% of Pond R/W = 159 AC |

1:1

filename: Basin D2_suburban_bast_fit.xls
worksheet: POND CALC.

URS - Orlando




English Worksheet

Min. Permanent Poo! Vol.

= Area x Composite Cx P x 14/1583/12 =

URS
MADE BY: DTL DATE: 02/25/14 PROJECT NO.: 240216-4-28-1
CHECKED BY: e DATE: od/z2oiM
CALCULATIONS FOR: SR 46 PD&E POND: D2 BASIN: Basin D
Permanent Paol Calculations
Basin C} teristi
Land Use Area Runoff Coeff. Product
(ac)

Roadway Paved Area 4.36 0.95 4.14

Roadway Pervious Area| 2.44 0.20 0.49

Pond Pervious Area 0.57 0,20 0.11

Pond Area at NWL, (.90 1.00 0.90

Total 8.27 5.64

Composite C = 0.68

Wet Season Normal Rainfalt (P) = 31in

1.33 ac-ft

Min. Permanent Pool Vol. Req. if Littoral Zone is Not Provided = 1.5 x Min Perm Peol Vol. = 2.00 ac-ft
Stage Storage Calc,
ELEV. AREA AVG Deita Delta Sum
AREA D storage Storage
(ft) {(ac) {ac) () (ac-ft) {ac-ft)
25.00 Cut. Berm 1.47
24.00 In. Berm 1.14
23.00 1.06
21.97 (PAV) 0.98
21.00 (NWL) 0.90 5.59
0.83 2.00 1.66
19.00 0.76 3.93
0.66 6.00 3.93
13.00 Bottom 0.55
Permanent Pool Volume Provided = 5.59 ac-t
Resident Time Provided = Perm. Pool Vol. Provided *153*12/ Area/C /P = 58.7 Days
Note: An additional 50% permanent pool volume is provided in lieu of providing a littoral zone.
{See SJRWMD PIM Vol il Section 8.7)
Mean Depth = Permanent Pool Volume / Area at NWL = 6.21 ft
filename: Basin D2_suburban_best_fit.xls
URS - Oriando

worksheet: PERMANENT POOL



URS

MADE BY: DTL‘ DATE: 02/25/14 PROJECT NO.: 240216-4-28-1

CHECKED BY; &=tt DATE:  Otlzofid

PROJECT: SR 46 PD&E POND: D2 BASIN: Basin D
Hydrawli Line Clearance Ca i

1) Estimated tailwater elevation in the pond (for preliminary storm sewer design) = [ 2ot

2} Calculation of post-development area for HGL chack

__Baseline From Station | To Station | Length (ft) | Roadway width (ff}i . Area (ac)

Totat
or see Post CN worksheet ac
3) Lowest gutter elevation in Basin for HGL check
Station 276+60
Baseline CL46
Offset (ft) 34.50
Elevation (ft) 24,20
4y Allowable Head Loss = lowest gutter ei - est, tailwater ¢l = [ 152t
5) Pipe length from Pond %o lowest gutter point = [ estt
6) Rational Method for contributing runoff - Q=CiA 7) Estimation of Pipe Size
C= 0.68 HL = [4.61" (N2 L(Gr2)JiD"5.38) + K(VA2)2g
int. = . 6.50(in/hr
A= 6.80|ac HL = Allowable Head Loss {fy |  0.86]wial
Q= 30.05|cfs n = Manning's n <actual HL - OK
L = Length {ft)
tanning's n = 0.012 Q = Runoff (cfs)
Sum K = 240 D = Pipe diameter (ft)
V= 3.12}fps K = coefficient for minor losses
V = pipe velocity {fps)
g = gravitational constant (32.2 fi/sec’2)
8) Estimated Pipe Diameter to satisfy the conditions = 3.5]ft

421in




English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: - 240216-4-28-1 DATE
BASIN DESIGNATION: Basin D MADE BY: DTL 02/25/14
BASIN ANALYSIS (PRE/POST): PRE CHECKED BY: U o4 1B I
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SO1L AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin I}/ Pond D3 - Suburban Best Fit
Open Spacce - Fair Conditions Pomelio (60%) C 79 - 3.20 252.80
Open Space - Fair Conditions immokalee (10%) B/D 69 - 0.53 36,57
Open Space - Fair Conditions Basinger (20%) D 84 - £.07 89.88
Open Space - Fair Conditions Pacla (10%) A 49 - 0.53 2597
Impervious (Paved parking, roads, etc.) 98 147 144.26
Pond footprint Pomello C YA £.47 116.13
TOTALS 8.27 665.61
COMPOSITE CN 80.46
I ESTIMATE OF RUNOFY VOLUME |
PROCEDURE TO DETERMINE RUNOET YOLUME 1S BASED ON THE SCS EQUATION AND IS AS FOLLOWS:
1) DEFERMINE SOIL STORAGE - § > §=(1000/CN)-10 (inches)
2) DETERMINE RUNOTF -R > R=(P-02*Sy2/(P+0.8%S) (inches}
P = rainfali in inches
3) DETERMINE RUNOFF VOLUME - V(R) > V(R)=(R/I2)*BASIN AREA (acres-feet)

CALCULATION TABLE
Agency Design Storm Frequency P i R V(R)
{in) (in) {in} (ac-ft)
SIRWMD Open Basia 3yr/24 hr 5.60 - 243 3.47 2.39
SIRWMD Open Basin 10 yr/24 hr 7.50 - 243 5.21 3.59
SIRWMD Opcn Basin 25yr/24 hr 260 - 243 6.25 4.31
FDOT Critical Duration 100 yr/72 hr 13,60 . 2.43 11.07 7.63
filename; Basin D3_suburban_best_fit.xls
URS - Oriando

worksheet: PRE CN



English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin D MADE BY: DTL 02/25/14
BASIN ANALYSIS (PRE/POST): POST CHECKED BY: A OA L
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA

LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin D / Pond D3 - Suburban Best Fit
Open Space - Fair Conditions Pometlo (60%} C 79 .46 1E5.34
Open Space - Fair Conditions Immokalee (10%) B/D 69 0.24 16.84
Open Space - Fair Conditions Basinger (20%) D 84 0.49 41.16
Open Space - Fair Conditions Pacla (10%) A 49 0.24 i1.96
Impervious (Paved parking, roads, etc.) 98 436 42728
Pond NWL (8] 0.88 88.00
Pond pervious area Pomcllo C 79 0.59 46.61

TOTALS 8.27 747.18
COMPOSITE CN 90.37
ESTIMATE OF RUNOFF VOLUME

PROCEDURE TO DETERMINE RUNOTF VOLUME IS BASED ON THE SCS EQUATION AND S AS FOLLOWS:
1} DETERMINE SOIL STORAGE - S > §=(1000/CN}-10 {inches)
2) DETERMINE RUNQFF - R >  R=(P-02*S)"2/(P+0.8*S) {inches)

3) DETERMINE RUNOFF YVOLUME - V(R)

CALCULATION TABLE

P = raiafall in inches

V(R) = (R / 12)*BASIN AREA

{acres-fect)

Agency Design Storm Frequency P S R V(R)
{in) (in) (in) (ac-ft)
SJRWMD Open Basin 3yr/i24hr 5.60 - 1.07 4.50 3.10
SIRWMD Open Basin 10 yr/24 hr 7.50 . 1.07 6.36 4.38
SIRWMD Open Basin 25yr/24 hr 8.60 . 1.07 7.44 5,13
EDOT Critical Duration 100 yr/ 72 he 13.60 . 1.07 12.40 8.54
filename: Basin D3_suburban_best_fit.xis
URS - Orlando

worksheet: POST CN



URS

MADE BY: DTL DATE: 02/25/14 PROJECT NG.: 240286-4-28-1
- -t PR t
CHECKED BY: T DATE: Tt {2 14
CALCULATIONS FOR: SR 46 PD&E POND: D3 BASIN: Basin D
Water Quality
Total Basin Arca = 827 ac
Paved Area = 4.36 ac
Pond Area at NWL. = 0.88 ac
A. 1.0 " Over Total Basin Arca = .69 Ac-Ft
B. 2.5 " Over Paved Area = 0.91 Ac-Ft
Required PAY = Ac-Ft
Required Attenuation {Post - Pre) = 0.71|Ac-Et 3yr/ 24hr
Required Attenuation (Post - Pre) = 0.79|Ac-Ft Hyr/ 24hr
Required Attennation (Post - Pre) = 0.82|Ac-Ft 25yr/ 24hr
Required Attenuation (Post - Pre) = 0.92| Ac-Ft 100yr/ 72hy
Ichuircd Treament Yol. + Attentuation Vol. = 1.82)Ac-Ft 100yr/ 72hr FDGT Critical Duration
IRequirecI Freatment Yol. + Stormsewer Attentuation Vol = l.62|Ac-]"t 3yr / 2Z4hr closed system
Stage Storage Calculations
ELEV, Description AREA AVG Delta Delta Sum
AREA D storage Storage
(Et) (ac) (ac) (ft} (ac-ft) (acvft)
21.00 Pond R/'W 1.66
{1:2 max slope tie down)
25.00 QOut Berm 1.47 4132
1.30 1.00 1.30
24.00 Inside Berm 1.13 3.0z
1.09 1.00 1.09
23.00 Provided Treatment Yol + 1.03 1.93
Attentuation Vol, 1.04 0.10 0.10
22.90 Required Treatment Vol. + 1.04 1.82
Altentuation Yol 1.03 0.20 0.21
22.70 Lstimated Stormsewer 1.02 1.62
Taihwater 0.99 0.71 0.70
21.99 Required Treatment Vol. 0.96 .91
(PAV} 0.92 0.99 0,91
21.00 Normal Water Levek 0.88
19.00 0.73
13.00 Bettom 0.51
Required Treatment Voi. + Attentuation Vol, = 1.82 Ac-Tt Provided Treatment Vol. + Attentuation Vol. = 1.93 Ac-Ft
Required Treatment Vol, + Atlentuation Stage = 22.90 Ft Provided Treatment Vol. + Attentuation Stage = 23.00 Tt (1 Ft freeboard)
Required Treatment Vol. + Stonnsewer Attentuation Vol. = 1.62 Ac-Ft
Listimated Stormsewer Tailwater Elevation = 22.70 Ft
Maint. Berm Maint. Berm

115

Existing Grnd

| Additional 20% of Pond R/W = .99 AC 1

11

filaname: Basin D3_suburban_best_fit.xls
workshaet: POND CALC.
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English Worksheet

URS
MADE BY: DTL DATE: 02/25/14 PROJECT NO.: 240216-4-28-1
CHECKED BY: s o2ty DATE: o4izo/i4
CALCULATIONS FOR: SR 46 PD&E POND: D3 BASIN: Basin D
Permanent Pool Calculations
Basin Cl teristi
Land Use Area Runoff Coeff. Product
{ac)
Roadway Paved Area 4.36 0.95 4.14
Roadway Pervious Area| 2.44 0.20 0.49
Pond Pervious Area 0.59 0.20 0.12
Pond Area at NWL 0.88 1.00 0.88
Total 8.27 5.83
Composite C = 0.68
Wet Season Normal Rainfall (P} = 31in
Min. Permanent Pool Vol. = Area x Composite Cx P x 14/153/12 = 1.33 act
Min. Permanent Pool Vol. Req. if Littoral Zone is Not Provided = 1.6 x Min Perm Pool Vol. = 2.00 ac-ft
Siage Storage Calc,
ELEV. AREA AVG Delta Delta Sum
AREA D storage Storage
(ft) {ac) (ac) {ft) (ac-ft) {ac-ft)
25.00 Qut. Berm 1.47
24.00 In. Berm 1.13
23.00 1.05
21.99 (PAV) 0.96
21.00 (NWL) 0.88 533
0.81 2.00 1.61
19.00 .73 3.72
0.62 6.00 3.72
13.00 Bottom 0.51
Permanent Pool Volume Provided = 5.33 ac-ft
Resident Time Provided = Perm. Pocl Vol. Provided *153*12/ Area/C/P = 56.1 Days

Note: An additional 50% permanent pool volume is provided in lieu of providing a littoral zone.
{See SUJRWMD PIM Vol Il Section 8.7)

Mean Depth = Permanent Pool Volume / Area at NWL = 6.06 ft

filename: Basin D3_suburban_best_fit.xls
worksheet: PERMANENT POOL

URS - Orlando



URS

MADE BY: DTL DATE: 02/25/14 PROJECT NO.; 240216-4-28-%

CHECKED BY: ‘it DATE: o4ido] g

PROJECT: SH 46 PD&E POND: D3 BASIN: Basin D
raulic Gr Line CI nce Calculation

1) Estimated tailwater elevation in the pond {for preliminary storm sewer design} = 22.70|ft

2) Calcutation of post-development area for HGL check

Baseline From Staticn | To Station { Lengih (ft) | Roadway width (it} Area (ac) -

Total
or see Post ON worksheet ac
3) Lowest gutter elevation in Basin for HGL check
Station 276+60
Baseline CL46 -
Offset (ft) 34.50
Elevation (ft) 24.20
4) Allowable Head Loss = Jowest gutter el - est. tailwater ef = [ 150]it
5) Pipe length from Pond to lowest gutter point = ft
6) Rational Method for contributing runoff - Q=CiA 7} Estimation of Pipe Size
C= 0.68 HL = {4.61%(n"2)"LY(Q2))(D5.33) + K(VA242g
int. = 6.50[in/hr
A= 6.80]ac : HL = Altowabte Head Loss {ft) trial
Q= 30.05|cfs n = Manning's n <actual HL - OK
L = Length (ff)
Manning's n = 0.012 Q = Runott (cfs)
Sum K= 2.44 D = Pipe diameter {ft}
V= 3.12|fps K = coefficient for minor losses
V = pipe velocity (fos)
g = gravitational constant {32.2 ft/sec2)
8) Estimated Pipe Diameter to satisfy the conditions = 3.5|ft

42\in




K(\& W \J

WATERSHED CHARACTERISTICS GO TO STORMWATER rEATEMENT ANALYSIS Calculated or Garryoves
CLICK ON GELL BELOW TO SELECT conmsumﬂon
= = = o VIEW CATCHMENT GCONFIGU
SELECT CATCHMENT CONFIGURATION e e L T RATION
CATCHMENT NO.1 CHARACTERISTIGS: \ I mixed land uses {side calculation) OVERWRITE DEFAULT CONCENTRATIONS USING:

Area Acres | non DCIA CN %DCIA

CLICK ON CELL BELOW TO SELECT

Pre-development fand use: TN B

with defavlt EMCs
Post-deveiopment tand use:

with delault EMCs
Total pre-development catchment area:
Total post-development catchment or BMP analysis area:
Pre-development Non DCIA CN:
Pre-development DCIA percentage:
Post-development Non CCIA CN:
Post-devetopment DCIA percentage:

Pre-devetopment Annual Mass Loading - Nitrogen: 10.16%|kgfyear
Pre-devetopment Annual Mass Loading - Phosphorus: $.605|kg/year
Post-development Annuai Mass Loading - Nitrogen: 27.89t|kogfyear

Estimated Area of BMP {used for rainfall excess not loadings} Fost-development Annual Mass Loading - Phosphorus: 3.741|kafvear
CATCHMENT NG.2 CHARACTERISTICS: 1 if mixed land uses (side calculation) OVERWRITE DEFAULT CONGENTRATIONS:

Area Acres | non DCIA TN YDCIA

POST:
A

Pre-development land use:

Post-development land use:

Total pre-development catchment area: "“*-ﬁg"ﬁ? 2 g?_,{;,a\-gv o
SR Try “% R

Total post-development catchment or BMP analysis area:
Pre-development Non DCIA CN:

Pre-development CCIA percentage: Pre-development Annual Mass Loading - Nitrogen: kglyear
Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: kolyear
Post-development DCIA percentage: Post-development Annual Mass Loading - Nitrogen: kafvear
Estimated Area of BMP (used for rainfall excess not loadings) Past-development Annual Mass Loading - Phosphorus: kgfvear
CATCHMENT NO.3 CHARACTERISTICS: VM mixed land uses (side calcutation) OVERWRITE DEFAULT CONCENTRATIONS:

i.and usa Aroa Acrez | non DCIA CN %DCIA

CLICK ON CELL BELOW TO SELECT
Pre-development land use: e ;

Post-development land use:

Total pre-development catchment area:
Total post-development catchment or BMP anatysis area:
Pre-development Non DCIA CN:

T e
a &—%‘%ﬁ%‘ =". th

Pre-development DCIA percentage: Pre-development Annual Mass Loading - Nitrogan: kglyear
Post-devetopment Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: kglyear
Post-development DCIA percentage: Post-dovelopment Annual Mass Loading - Nitrogen: kgtyear
Estimated Area of BMP (used for rainfall excess not loadings Post-development Annuai Mass Loading - Phosphorus: kgfyear

CATCHMENT NO.4 CHARACTERISTICS: \ I mixed land uses {side calculation) OVERWRITE DEFAULT CONCENTRATIONS:

CLICK ON CELL BELOW TO SELECT Araa Acres | non DCIA CH %OCIA PRE: POST:
L B e gL
B malL

Pre-development land use:

EMC{P}:

Post-development 1and use:

Total pre-development catchment area:
Total post-development catchment or BMP anaiysis area:
Pre-development Non DCIA CN:

B

Pre-development DCIA percentage: Pre-development Annual Mass Loading - Nitrogen: . kofyear
Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: kafyear
Post-development DCIA percentage: Post-development Annual Mass Loading - Nitrogen: kafyear
Estimated Area of BMP (used for rainfall excess not Joadings Post-development Arnua! Mass Leading - Phosphorus: kolvear |
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English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin E MADE BY: CiH 11/19/43
BASIN ANALYSIS (PRE/POST): PRE CHECKED BY: T o fig {14
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOLL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin E / Pond E2 - Suburban Typical
Open Space - Fair Conditions Pomello {40%) C 79 . 1.43 113.20
Open Space - Fair Conditions Basingcer (20%) D B4 - 0.72 60.48
Open Space - Fair Conditions Astatula (40%) A 49 - 1.43 7021
Impervious (Paved parking, roads, etc.) 9% - .15 113.05
Pond footprint Astatula A 49 . [.45 71.05
TOTALS 6.19 427.99
COMPOSITE CN 69.15
{ ESTIMATE OF RUNOFF VOLUME ]

PROCEDURE TO DETERMINE RUNOFF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:

1y DETERMINE SOIL STORAGE - § > 8=(1000/CN}-10 (inches)

2} DETERMINE RUNCOFF - R > R=({P-02*$)"2/(P+0.8%3) (inches}

P = rainfall in inches

3) DETERMINE RUNOFF VOLUME - V(R) > V(R)=(R/12)*BASIN AREA (acres-feet)
CALCULATION TABLE
Agency Design Storm Frequency P S R V(R)
(in) (in) (in) {ac-ft}
SIRWMD Open Basin 3yr/24 he 5.60 - 4.46 242 1.25
SIRWMD Open Basin FO yr/ 24 hr 7.50 - 4.46 3.94 2.03
SIRWMD Open Basin 25yr/24 hr 8.60 4.46 4.88 2.52

filename: Basin E2_suburban_best_fit.xis
worksheet: PRE CN URS - Orlando



) English Worksheet
URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin E MADE BY: CIH 11/19/13
BASIN ANALYSIS (PRE/POST): POST CHECKED BY: e A S e
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin E / Pond E2 - Suburban Typical
Oper Space - Fair Conditions Pomelfo (40%) C 79 0.69 54.86
Open Space - Fair Conditions Basinger (20%) D 84 0.35 29.16
Open Space - Fair Conditions Astatula (40%4) A 4% 0.69 34.03
Impervious (Paved parking, roads, ete.) 98 3.00 294,00
Pond pervious arca Astatula A 49 1.45 71.05
TOTALS 6.19 483.10
COMPOSITE CN 78.10
| ESTIMATE OF RUNOFF VOLUME |

PROCEDURE TO DETERMINE RUNOFF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:

1) DETERMINE SOIL STORAGE - § > 8§=(1000/CN)-10 {inches)

2} DETERMINE RUNOFF - R >  R=(P-02%8)"2/(P+0.8*3) {inches)

P = yainfali in inches

3) DETERMINE RUNOFF VOLUME - V(R) > V(R)=(R/I2)*BASIN AREA {acres-feet)

CALCULATION TABLE

Agency DPesign Storm Frequency P § R V(R)

{in) {in} {in) {ac-ft)
SIRWMD Open Basin 3yr/24 hr 5.60 2.80 3.24 1.67
SIRWMD Open Basin 10y /24 hr 7.50 2.80 4.94 2.55
SIRWMD Open Basin 25yr/ 24 hr 8.60 2.80 5.96 3.07

filename: Basin E2_suburban_best_fit.xls
worksheet: POST CN URS - Orlando



URS

MADE BY: CIH DATE: L1913 PROJECT NQ.: 240216-4-28-1
CHECKED BY: e DATE: raciy
CALCULATIONS FOR: SR 46 PD&E POND: E2 BASIN: Basin E
Water Quality
Total Basin Arca = 6.19 ac
Paved Area = 3.00 ac
Off-Line Dry Retention
A. 0.50 " Over Total Basin Area = 026 Ac-I't
B. 1.25 " Over Paved Arca = 031 Ac-Ft

On-Line Dry Retention

Required PAV for off-line retention =

0.50 " Over Total Basin Area + Required off-line PAY =

Required Attenuation (Post - Pre) = 042 [Ac-Tt 3yr/ 2dhr
Required Attenuation {Post - Pre) = 0.51 [Ac-Tt 10yr / 24br
Requived Attenuation {Post - Pre) = 0.55 | Ac-Tt 25yr/ 24hr
|Requirved Freatment Vol. + Attenuation Vol. = 1.12 |Ac-Ft 23yr/ 24br SIRWMD Open basin
|chuircd Treatment Vol. + Stormsewer Attenuation Vol = 0.99 |Ac-Ft 3yr { Z4hr closed system
Stage Storage Caleulations
ELLEY, AREA AVG Delta Delta Sum
AREA D storage Storage
(ft) {ac) {ac) (it} (ac-ft) {ac-ft)
23.00 Pondd W 1.59
{1:2 max slope tic down}
26.00 Out Berm 1.43 4.2%
1.29 1.04 1.29
25.00 Inside Berm P12 3.00
1.08 1.00 1.08
24.00  Provided Treatment Vol, + 1.04 1.92
Attenuation Vol, 1.01 079 0.80
232t Required Treatment Vol. + 0.98 1.12
Altenuation Vel 0.97 0.14 0.14
23.07 Estimated Stormsewer 0.97 0.99
Tailwater 0.95 0.44 0.42
22.63 Required Treatment Vol, 0.93 0.57
(FAV) 0.93 0.13 0.12
22.50 0.9 0.45
0.90 0.50 0.45
22.00 Bottom (.88
Required Treatinent Vol, + Attenuation Vol. = 099 Ac-Ft Provided Treatment Vol. + Attenuation Yol. = 1.92 Aclt
Required Treatment Vol. -+ Attenuation Stage = 2321 Ft. Provided Treahinent Vol + Attenuation Stage = 24.00 Ft,
Required Treatment Yol. + Stormsewer Attenuation Vol = 0.99 Ac.Ft
Estimated Stormsewer Tailwater Elevation = 23.07 Et.
Maint. Berm Maint. Berm

Existing Grnd

1:156

Additional 20% of Pond R/W = 1.91 ac

1156

filename: Basin E2_suburban_best_fit.xls

worksheet: POND CALC.

YRS - Crlando




URS

MADE BY: CJH DATE: 11/1913  PROJECT NO.: 240216-4-28-1

CHECKED BY; kY DATE: 04 ]t

PROJECT: SR 46 PD&E POND: E2 BASIN: Basin £
Hydraulic Grade Line Cl caleulati

1) Estimated tailwater elevation in the pond {for prefiminary storm sewer design) = I o3o7if

2) Caleulation of post-development area for HGL check

Baseling From Station | To Station { Length {ft} | Roadway width {ft})| Area (ac)

Tota
or see Post CN worksheet | 4.74iac
3) Lowest gutter elevation in Basin for HGL check
Station 295+64
Baseline ClL46
. Offset (ft} 34.50
Elevation {ft) 24.40
4) Aliowable Head Loss = lowest gutter el - est. tailwater el = ft
5) Pipe length from Pond 1o lowest gutter point = ft
6) Rational Method for contributing runcif - Q=CiA 7) Estimation of Pipe Size
C= 0.68 HL = {4.61*(n"2)*L(Q~2))(D15.33) + K{Vr2)f2g
int. = 8.50|infhr
A= 4.74|ac HL= Allowable Head Less (fy | 0.58|triat
Q= 20.93|cfs n = Manning's n <actual HL - OK
- L = Length {ft) .
Manning's n = 0.012 Q = Runoff (cfs)
Sum K= 2.38 D = Pipe diameter (ft)
V= 2.96|fps K = coefficient for minor losses
V = pipe velocity (fps)
g = gravitational constant (32.2 ft/sec"2)
8} Estimated Pipe Diameter to satisiy the conditions = 3.0t

36[in




English Worksheet

URS
PROJECT FITLLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin E MADE BY: DTL (G2/25/14
BASIN ANALYSIS (PRE/POST): PRE CHECKED BY: R od i [M\
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOH. AREA
LAND-USE DESCRIPTION NAME GROUIr CN {ac) PRODUCT
Basin K / Pond EJ - Suburban Typical
Open Space - Fair Conditions Pamello {40%) c 79 1.43 113.20
Open Space - Fair Conditions Basinger (20%) g4 - 0.72 60.48
Open Spacce - Fair Conditions Astatula (40%} A 49 1.43 70.21
Impervious {Paved parking, roads, etc.) 98 1.15 113.05
Pond footprint Astatula A 49 1.45 71.05
TOTALS 6.19 427,99
COMPOSITE CN 69.15
[ ESTIMATE OF RUNOFF VOLUME
PROCEDURE TO DETERMINE RUNOFF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:
1) DETERMINE SOIL STORAGE - S > 8§=(1000/CN)~-10 (inches}
2) DETERMINE RUNOFF - R > R=(P.02*8)*2/(P+0.8*3) (inches}

3) DETERMINE RUNOFF VOLUME - V{R}

CALCULATION TABLE

>

P = rainfail in inches

V(R) = (R / 12)*BASIN AREA

(acres-feet)

Agency Design Storm Freguency P S R V(R)
{in) (in) (in) (ac-ft)
SIRWMD Open Basin 3yr/24 hr 5.60 ¢ 4.46 242 1.25
SIRWMD Open Basin 10 yr /24 e 7.50 4.46 3.94 2.03
SIRWMD Open Dasin 25yr/24 hr 8.60 ° 4.46 4.88 2.52
filename: Basin E3_suburban_best_fit.xis
URS - Orlando

worksheat: PRE CN



Engtish Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 2402164-28-1 DATE
BASIN DESIGNATION: Basin E MADE BY: DTL 02/25/14
BASIN ANALYSIS (PRE/POST): POST CHECKED BY: Tt | e o
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin K / Pond E3 - Suburban Typical
QOpen Space - Fair Conditions Pomelio (40%) 79 0.69 54.86
Open Spage - Fair Conditions Basinger (20%) D 84 0.35 29.16
Open Space - Fair Conditions Astatula (40%) A 49 0.69 34.03
Iimpervious {Paved parking, roads, etc.) 98 3.00 294.00
Pond pervious area Astatula A 49 1.45 7805
TOTALS 6.19 483.10
COMPOSITE CN 78.10
( ESTIMATE OF RUNOEF¥ VOLUME
PROCEDURE TO DETERMINE RUNOFF VOLUME IS BASED ON THE 8CS EQUATION AND 18 AS FOLLOWS:
1) DETERMINE SOIL STORAGE - § >  §5=(1000/CN)-10 (inches)
2) DETERMINE RUNOFF -R > R=(P-02*8)2/(P+0.8*S) (inches)
P = rainfall in inches
1) DETERMINE RUNOFF VOLUME - V(R) > V{R)=(R/I12*BASIN AREA {acres-feet)
CALCULATION TABLE
Agency Design Storm Frequency P S R V(R)
(in) {in) (in} {ac-ft)
SIRWMD Open Basin Jyr/24 hr 5.60 2.80 3.24 1.67
SIRWMD Open Basin 10yr/24 e 7.50 2.80 4.94 1.55
SIRWMD Open Basin 25yri24 hr 8.60 2.80 5.96 3.07
filename: Basin E3_suburban_best_fit.xls
URS - Crlando

worksheet: POST CN



URS

MADE BY: DATE:  02/25/14 PROJECT NO.: 24021 6-4-28-1
CHECKID BY: 3 DATE: ¢/ 2o/ o
CALCULATIONS FOR: SR 46 PD&E POND: E3 BASIN: Basin B
Water Quality
Total Basin Area = 6,19 ac
Paved Area = 3.00 ac
Off-Line Dry Retention
A, 0.50 " Cver Total Basin Area = 0.26 Ac-Ft
B 1.25 " Over Paved Area = 031 Ac-Ft

Required PAV for off-ling rotention = Ac-Ft

On-Line Dry Retention

0.30 " Over Total Basin Area + Required off-ling PAY = Ac-Ft

Required Attenuation (Post« Pre) = 042 jAc-Ft 3yr/ 24hr

Required Attepuation (Post - Pre) = 0.51 {Ac-Ft t0yr 7 24hr

Required Attenuation (Post « Pre)} = 0.55 jAc-Ft 25yri 24hr

IRequired Treatment Vol. + Attenuation Vol. = 1.12 | Ac-Ft 25yr/ 24hr SIRWMD Open basin

[Required Treatment Vol. + Stormsewer Attenuation Yol, = 0.99 |Ac-Ft 3yr / 24%hr closed system

Stage Storage Calculations

ELEY. AREA AVG Delta Delta Sum
AREA D storage Storage
£t} {ac) (ac) {ft) {ac-ft) (ac~ft)
22.00 Pond R/W L.64
(1:2 max slope tie down}
26.00 Cut Berm 145 4.27
1.29 1.00 1.29
25.00 Inside Berm 1,82 259
1.08 1.00 1.08
24.00  Provided Treatment Vol. + 1.04 151
Attenualion Vol. 1.00 0.78 0.78
23.22  Required Treatment Yol. + 0.97 112
Atterwation Vol 0.97 0.14 0.14
23.08 Estimated Stormsewer 0.96 0.99
Tailwater 0.94 0.44 0.41
2264  Required Treatment Vol 0.92 0.57
(PAV) 0.92 0.14 0.i3
22.50 0.91 045
0.89 0.50 0.45
2250 Bottom 0.87
Required Treatment Vol, + Attenuation Vol, = 099 Ac-Ft Provided Treatment Vol. + Attenuation Vol, = 1.91 Ac-Ft
Required Treatment Vol. -+ Attenuation Stage = 2322 Ft. Provided Treatment Vol. + Attenwation Stage = 24.00 Ft.
Regquired Treatment Voi. + Stormsewer Aftenuation Yol. = 0.99 Ac-Ft
Estimated Stormsewer Tailwater Elevation = 23.08 I,
Maint. Berm faint. Berm
1:16 1:15

EXISHNG GG e oo e v om Ao o e o T T rwmg o e mm mmn i A W TR T

fAddittonal 20% of Pond R/W = 1.97 ac |

fitename: Basin E3_suburban_best_fit.xls

worksheet: POND CALC. URS - Orlando




URS

MADE BY: DTL DATE: 02/25/14 PROJECT NO.: 240216-4-28-1
CHECKED BY: ¥ DATE: 1+ {mool
PROJECT: SR 46 PD&E POND: E3 BASIN: Basin E
Hydraulic Grade Line Cl Caleulati
1) Estimated tailwater elevation in the pond (for prefiminary storm sewer design) = 23.08|ft
2} Cakeulation of post-development area for HGL check
Baseline From Station | To Station. | Length (ft} | Roadway width (ft)]  Area (ac}
Total
or see Post CN workshest | 4.74ac
3) Lowest gutter elevation in Basin for HGL check
Station 296+64
Baseline CL46
Offset (i) 34.50
Elevation (ft) 24.40
4) Allowabie Head Lass = lowest guiter e - est. tailwater el = ft

5) Pipe length from Pond to lowest gutter point =

6) Rational Method for cantributing runoff - Q=CiA

C= . 068
int. = 6.50(in/hr
A= 4.74|ac
Q= 20.93|cfs
Manning's n = 0.012
Sum K = 237
Vo 4.26|fps

8) Estimated Pipe Diameter to satisfy the conditions =

[ 102

7} Estimation of Pipe Size

HL = [4.61%(m2)"LNQA2)HDAS.33) + K(VA2)/2g

HL = Allowable Head Loss iy [ 0.B9[trial

n = Manning's n
L = Length {ft)
Q = Runoff (cfs}

<actual HL - OK

D = Pipe diameter (ft)

K = coefficient for minor losses

V = pipe veiocity (fps)

g = gravitational constant (32.2 ft/sec2)

2.5

30{i




PONDS Version 3.3.0229
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:

Agquifer Data

SR 46 PD&E

Pond E : Volume below the weir elevation has been used as a slug load

DTL

11-18-2013

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

Water Table Elevation, [WT] (it 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): 306.0 °

Equivalent Pond Width, [W] (ft): 126.0

Ground water mound is expected {o intersect the pond bottom

Stage vs Area Data

Stage Area

(ft datum} (%)
22.00 382779 -
25.00 48727.4 +
26.00 63061.7 -

38277.9

P
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PONDS Version 3.3.0229
Retention Pond Recovery - Refined Method
Copyright 2008
Devo Seereeram, Ph.D., P.E.

Scenario Input Data

Scenario 1 :: 24829.2 ft* slug load

Hydrograph Type: Slug Load
Modflow Routing: Routed with infiltration

Treatment Volume (ft*) 24829.2

Initial ground water level {ft datum) default, 19.61

Time After Time After
Storm Event Storm Event
(days) (days)
0.100 2.000
0.250 2.500
0.500 3.000

1.000
1.500

SR 46 PD&E 12-12-2013  20:36:01 Page 2



PONDS Version 3.3.0229
Retention Pond Recovery - Refined Method
Copyright 2008
Devo Seereeram, Ph.D., P.E.

Detailed Results 1 Scenario 1 :: 24829.2 f* slug load

Elapsed Infiow Outside Stage infiltration Overflow Cumuiative Cumulative Cumulative

Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow
(hours) (ft¥/s) (ft/day) {ft datum) {fiets) (ft'/s) Volume (1%} Volume (f*})  Volume {fi*)  Type
0.000 4138.2000 0.0000 19.610 0.00000 0.00000 0.0 0.0 0.0 N.A.
0.002 4138.2000 0.0000 22.631 0.35443 0.00000 24829.2 21 0.0 U/P
2.400 0.0000 0.0000 22.555 0.35443 0.00000 248292 3062.2 0.0 U/P
6.000 0.0000 0.0000 22.440 0.35443 0.00060 248292 7655.6 0.0 u/P
12.000 0.0000 0.0000 22.246 030873 0.00000 248292 15311.2 0.0 u/P
4.000 0.0000 0.0000 21.957 011016 0.00000 248292 24829.2 0.0 s

36.000 0.0000 0.0000 21.840 0.00000 0.000C0 248292 248292 0.0 ]

48.000 0.0000 0.0000 21.759 0.00000 0.00000 248292 248292 0.0 ]

£0.000 0.0000 0.0000 21.694 0.00000 0.00000 248292 24829.2 0.0 S
72.000 0.0000 0.0000 21.640 — ——- 248292 248292 0.0 N.A.

- .
¥ D\ec,()\)e("":, or e XN W, ok \‘\fmi"ﬁ%

SR 46 PD&E 12-12-2013  20:36:02 Page 3



WATERSHED CHARACTERISTICS

SELECT CATCHMENT CONFIGURATION
CATCHMENT NO.1 CHARACTERISTICS:

Calcuiated or Carryuver

VIEW CATCHMENT CONFIGURATION

Pre-development land use:
with default EMCs

Post-development land use:
with default EMCs

Total pre-development catchment area:

Total post-development catchment or BMP analysis area:

Pre-development Non DCIA CN:

Pre-development DCIA percentage:

Post-development Non DCIA CN:

Post-development DCIA percentage:

Estimated Area of BMP {used for rainfall excess not loadings)

CATCHMENT NO.2 CHARACTERISTICS:

Area Acras

non DCIA CH %DCIA

QVERWRITE DEFAULT CONCENTRATIONS USING:

Pre-gevelopment Annual Mass Loading - Nitrogen:
Pre-development Annual Mass Loading - Phosphorus:
Post-development Annual Mass Loading - Nitrogen:

If mixed land uses {side calculation}

Post-development Annual Mass Loading - Phosphorus:

Kglyear
kglyear

16.278

kgfyear

2.184

kqflyear

CLICK ON CELL BELOW TO SELECT
R =

Pre-development land use:
Post-development land use:

Total pre-development catchment area:

Total post-developrnent catchment or BMP analysis area:
Pre-development Non DCIA CN:

Pre-development DCIA percentage:

Post-development Non DCIA CN:

Post-development DCIA percentage:

Estimated Area of BMP (used for rainfall excess not loadings

CATCHMENT NO.3 CHARACTERISTICS:

- J CLICK ON CELL BELOW TO SEL.ECT'
e T

ILand use

Araa Acres

nen DCIA CH %DCHA

OVERWRITE DEFAULT CONCENTRATIONS:

Pre-development Annual Mass Loading - Nitrogen: kglyear
Pre-development Annual Mass Loading - Phosphorus: kglyear
Post-development Annual Mass Loading - Nitrogen: kglyear
Post-development Annual Mass toading - Phosphorus: kgfvear

\  H mixed fand uses (side calculation})

CLECK ON CELL BELOW TO SELECT
Pre-development land use: ey

ey ey

Total pre-deveiopment catchment area:

Total post-development catchment or BMP analysis area:
Pre-development Non DCIA CN:

Pre-development DCIA percentage:

Post-development Non DCIA CN:

Post-development DCIA percentage:

Eslimated Area of BMP {used for rainfall excess not loadings)
CATCHMENT NO.4 CHARACTERISTICS:

Post-development land use:

e e
CLICK ON CELL BELOW TO SELECT
R

ILanrl usa

Area Acras

non DCIA GN %DCIA

EMC(N): E?é«—

EMC(P}:

OVERWRITE DEFALILT CONCENTRATIONS:

Pre-development Annual Mass Loading - Nitrogem:
Pre-development Annual Mass Loading - Phosphorus:
Post-development Annual Mass toading - Nitrogen:
Posl-development Annual Mass Loading - Phosphorus:

kglyear
kglyear
kglyear
kgfyear

Pre-development land use:
Post-development land use:

Total pre-development catchment area:

Total post-development catchment or BMP analysis area:
Pre-development Non DCIA CN:

Pre-development CCIA percentage:

Post-development Non DCIA CN:

Post-development DCIA percentage:

Eslimated Area of BMP {used for rainfali excess not loadings)

CLICK ON CELL BELOW TOQ SELECT

Land use

Area Acras

non DGHA GN %OCIA PRE:

EMC{N): mgfL
EMCIP): BREEEE T moht

e
'}«’Mﬁ*i%

Pre-development Annual Mass Loading - Nitrogen:
Pre-development Annual Mass Loading - Phosphorus:
Post-development Annual Mass Loading - Nitrogen:

Post-development Annual Mass Loading - Phosphorus:

OVERWRITE DEFALULT CONCENTRATIONS:

kglyear
kgiyear
kgfyear
kofyear
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English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin F MADE BY: CIH F1/13713
BASIN ANALYSIS (PRE/POST): PRE CHECKED BY: S G4 18] 14
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USLE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin F / Pond F2 - Suburban Best Fit
Open Space - Fair Conditions Astatula (100%) A 49 - 3.80 186.20
Impervious (Paved parking, roads, ¢tc.) 98 - 1.72 168.56
Pond footprint Astatula A 49 0.99 48.51
TOTALS + 6.51 403.27
COMPOSITE CN + 61.95
i ESTEMATE OF RUNOFF VOLUME |
PROCEDURE TO DETERMINE RUNOFF YOLUME IS BASED ON THE SCS BEQUATION AND IS AS FOLLOWS:
i) DETERMINE SOIL STORAGE - 8§ > S8=(1000/CN)-10 (inches)
2} DETERMINE RUNOFF - R > R=(P-02%3)"2/{P+0.8*S) (inchces)

P = rainfall in inches

3) DETERMINE RUNOFF YOLUME - V(R) > V(R)={R/12)*BASIN AREA

CALCULATION TABLE

(acres-feet)

Agency Design Storm Frequency P S R V(R)
(in) (in) (in) {ac-ft)
SIRWMD Open Basin Jyr/24 hr 5.60 " 6.14 1.82 0.99
SIRWMD Open Basin [0 yr/24 he 7.50 - 6.14 3.17 1.72
SIRWMD Open Basin 25yr/24 hr 8.60 » 6.14 4.02 2.18
filename: Basin F2_suburban_best_fit.xls
URS - Orlando

worksheet: PRE CN



English Worksheet

URS

PROJECT TITLE: SR 46 PD&E

PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin F MADE BY: i 13783
BASIN ANALYSIS (PRE/POST): POST CHECKED BY: g O {14 (14

BASIN RUNOFF CURVE NUMBER WORKSHEET

S01L SOIL AREA
LAND-USE DESCRIPTION NAME GROUY CN (ac) PRODUCT
Basin F/ Pond F2 - Suburban Best Fit
Open Space - Fair Conditions Astatula (100%) A 49 « 1.84 90.16
Immpervious (Paved patrking, roads, etc.) 98 . 3.68 360.64
Pond pervious arca Astatula A 49 0.99 48.51
TOTALS - 6,51 499.31
COMPOSITE CN 76.70
ESTIMATE OF RUNOFF VOLUME !
PROCEDURE TO DETERMINE RUNOFF YOLUME IS BASED ON THE SCS EQUATION AN IS AS FOLLOWS:
1) DETERMINE SOIL STORAGE - § > S=(1000/CN)-10 (inches)
2) DETERMINE RUNOFF - R > R=(P-02%8)"2/(P+0.8%S) {inches)
P = rainfall in inches
3) DETERMINE RUNOEF VOLUME - Y{R} > V(R)={R/I12)*BASIN AREA {acres-fect)
CALCULATION TABLE
Agency Design Storm Frequency P s R V(R)
(in) (in) (in) (ac-ft}
SIRWMD Open Basin Jyr/24hr 5.60 - 3.04 3.10 1.68
SJRWMD Open Basin 10 yr/ 24 hr 7.50 - 304 4.78 2.66
SIRWMD Open Basin 25yr/ 24 hr 8.60 - 3.04 5.79 3.14
filename: Basin F2_suburban_best_fi{.xls
URS - Orfando

worksheet: POST CN



URS

On-Line Dry Retention

Required PAV Tor off-linc retention =

0.50 " Over Total Basin Area + Required off-line PAY =

MADE BY: DTL DATE: t1/1313 PROJECT NO.: 240216-4-28-1
CHECKED BY: e DATE: 04 J 2631 14
CALCULATIONS FOR: SR 46 PD&E POND: 2 BASIN: Basin F
Water Quality
Total Basin Arca = 6.51 ac
Paved Arca = 3.68 ac
OIf-Line Dry Retention
A 0.50 * Over Total Basin Arca = 0.27 AcTe
B. 1.25 " Ovcer Paved Arca = 038 Ac-Ft

AcFt

Exi

isting Grnd

Maint. Berm

|Additional 20% of Pond /W = 128 ae

Requiret Attenuation {Post - Pre) = 0.70 [Ac-Ft 3yr/24hr
Required Attenuation {(Post - Pre) = 0.88 |Ac-Ft 1Gyr/ 24hr
Required Attenuation {Post - Pre) = 0.96 |Ac-Ft 25yr{ 24hr
iRequired Treatment Vol. + Attenuation Yol = 1.62 f.'\c-f"t 25yr/ 24hr SIRWMD Open basin
|Required Treatment Vol. + Stormsewer Attenuation Vol, = 1.35 tAc-Ft 3yr/ 24hr closed system
Stage Storage Calculations
ELEV. AREA AVG Delta Delta Sum
AREA D storage Storage
(ft) (ac) {ac) (1) {ac-ft) {ae-ft)
26,00 Pond /WY 1.O7
(1:2 tnax slope tic down)
28.00 Out Berm 0.99 4.82
0.86 1.00 0.86
27.00 Inside Berm 0.73 3.96
.70 1.00 0.70
2600  Provided Treatent Vol + 0.67 3.26
Attcnuation Vol. 0.59 2.79 1.64
2321 Required Treatment Vol + 0.51 1.62
Attenuation Vol, 0.49 0.53 0.26
22.68 Estimated Stormsewer 0.48 135
Tailwater 0.43 1.64 0.70
21.04 Required Treatiment Vol, 0.38 0.65
(PAV) 0.38 0.04 0.02
21.00 0.38 0.64
0.32 2.00 0.64
19.00 Bottom 0.26
Required Treatment Vol. + Attengation Vel = 1.62 Ac-Ft Provided Treatment Wol, + Attenuation Wol. = 326 AcFt
Required Treatinent Vol + Attenuation Stage = 23.21 Bt Provided Treatinent Vol. + Attenuation Stage - 26.00 Tt
Required Treatinent Vol, + Stormsewer Attenuation Vol = 1.35 Ac-Ft
Estimnated Stormsewer Tailwater Elevation = 22.68 Bt
Maint. Berm

filename: Basin ¥2_suburban_best_fit.xls

worksheet: POND CALC.

URS - Oriando



URS

MADE BY: CJH DATE: 11/13/13  PROJECT NO.: 240216-4-28-1

CHECKED BY: "W’ DATE: & i=afsd

PROJECT: SR 48 PD&E POND: F2 BASIN: Basin F
Hydraulic Grade Li ran lculation

1) Estimated tailwater elevation in the pond (for preliminary storm sewer design) = 22.68|ft

2) Calculation of post-development area for HGL check

Baseline . .| From Station | To Station | Length (ft) | Roadway width (ft)] Area (ac)

Total
or see calcs attached ac
3} Lowest gutter elevation in Basin for HGL check
Station 310452
Baseline CL46
Offset (ft) 34.50
Elevation {ft) 25.90
4) Allowable Head Loss = lowest gutter el - est. taillwater el = ft
5) Pipe length from Pond to lowest gutter point = [ sooftt
6) Raticnal Method for contributing runoff - Q=CiA 7} Estimation of Pipe Size
= 0.70 HL = [4.61*{nn2) L {Q2)[(D45.33) + K(VA2}/2g
int. = 6.50}in/hr
A B.52lac HL = Allowable Head Loss (f) [ 2.56]ial
= 25.12]cfs n = Manning's n <actual HL - OK
L =Length {ft)
Manning's n =| . 0.012 Q = Runoff (cfs)
Sum K = 2.39 D = Pipe diameter {ft)
V= 5.12|fps K = ¢oefficient for minor losses

V = pipe velocity (fps)
g = gravitational constant (32.2 ft/secn2)

8) Estimated Pipe Diameter to satisfy the conditions = 2.5|f
30lin




English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin F MADE BY: DTL 02/25/14
BASIN ANALYSIS (PRE/POST): PRE CHECKED BY: ¥ oh[1B] 14
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin ¥/ Pond F3- Suburban Best Fit
Open Space - Fair Conditions Astatula (100%) A 49 - 3.80 186.20
[mpervious (Paved parking, roads, etc.} 98 - 1.72 168.56
Pound footprint Astatula A 49 - 0.99 48.51
TOTALS 6.51 403,27
COMPOSITE CN © 61.95
i ESTIMATE OF RUNOFF VOLUME |
PROCEDURE TQO DETERMINE RUNOFF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:
1) DETERMINE SOIL STORAGE - 8 §S=(1000/CN}-10 (inches)
2) DETERMINE RUNOFF - R > R={DP-02%32/(P+0.8*8} (inches)

P = rainfall in inches

3) DETERMINE RUNOFF VOLUME - V(R) > V(R)=(R/12)*BASIN AREA

CALCULATION TABLE

(acres-feet)

Agency Design Storm Frequency P S R V(R)
(in) (in) (in) (ac-ft)
SIRWMD Open Basin Iyr/24 hr 5.60 - 6.14 1.82 0.99
SIRWMD Open Basin 10 yr/24 hr 7.50 - 6.14 3.17 1.72
SIRWMD Open Basin 25 yr/24 hr 8.60 6.14 4.02 2.18
filename; Basin F3_suburban_best_fit.xls
worksheet: PRE CN URS - Orlando



English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin F MADE BY: DTL 02/25/14
BASIN ANALYSIS (PRE/POST): POST CHECKED BY: P fa e
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL | SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN {ac) PRODUCT
Basin F/ Pond F3- Suburban Best Fit
Open Space - Fair Conditions Astatula (100%) A 46 ! 1.84 90.16
Impervious (Paved parking, roads, etc.) 98 3.68 360.64
Pond pervious area Astatula A 49 0.99 48.51
TOTALS ¢« 6.5 499.31
COMPOSITE CN ¢« 7670
| ESTIMATE OF RUNOFF VOLUME |
PROCEDURE TC DETERMINE RUNOFF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:
1) DETERMINE SOIL STORAGE - § > S$=(1000/CN)-10 {inches)
2) DETERMINE RUNCFF - R > R={P-02*$)"2/{P+0.8*S) {inches)
P = rainfall in inches
3) DETERMINE RUNOIF VOLUME - ¥(R}) V(R)={R/ 12Y*BASIN AREA. (aeres-feet)
CALCULATION TABLE
Agency Design Storm Frequency P 5 R V(R)
(in} (in) (in) (ac-ft)
SIRWMD Gpen Basin Jyr/24 hr 5.60 - 3.04 3.10 1.68
SIRWMD Open Basin 10 yr /24 he 7.50 - 3.04 4.78 2.60
SIRWMD Open Basin 25yr/24 hr 8.60 - 3.04 5.79 3.14
4
filename: Basin F3_suburban_best_fit.xls
URS - Oriando

worksheet: POST CN



URS

MADE BY: DTL DATE: 02/25/14 PROJECT N(.: 240216-4-28-1
CHECKED BY: T DATE: &4 § 2ok
CALCULATIONS FOR: SR 46 PD&E POND: F3 BASIN: Basin F
Water Quality

Fotal Basin Area = 6.51 ac

Paved Arca = 3.68 ac

Off-Line Dry Retention

0.50 " Over Total Basin Area =
1.25 " Over Paved Arca =

Requited PAV for off-line retention =

0.27
0.38

On-Ling Dry Retention

0.50 " Over Total Basin Area + Required oflFline PAY =

Ac-Ft
Ac-Ft

[ 038 ]acR

Ac-Ft

Existing Grrnd

|Additionat 20% o

f Pond /W = 1.49 ac

115

Required Attenuation (Post - Pre) = 0.70 [Ac-Tt 3yr/ 24he
Required Attenuation (Post - Pre) = 0.88 jAc-Ft 1Qyr / 24br
Required Attenuation {Post - Pre) = 0.96 {Ac-Ft 25yr / 2ahr
|Required Treatment Vol, + Attenuation Vol. = 1,62 Jac-#t 25yr/ 24hr SIRWMD Open basin
{Required Treatment Vol, + Stormsewer Attenuation Vol, = 1.35 |Ac-Ft 3yr/ 24hr closed system
Stage Storage Calculations
ELEV. AREA AVG Delta Dekta Sum
AREA I} storage Storage
{ft) {ac) (ac) (fty {ae-fe) {ac-ft)
34.00 Pond RIW 1.24
(1:2 max slope tic dowa)
28.00 Qut Berm 0.99 4.41
0.85 .00 0.85
27.00 Inside Berm 0.70 3.56
0.67 .00 0.67
26,00 Provided Treatment Vol. + 0.64 2.89
Attenuation Vol. (.56 2.25 1.27
23.75  Required Treatment Vol, -+ 0.49 1.62
Attenuation Vol. 0.47 0.57 0.27
23.18 Estimated Stormsewer 0.46 1.35
Tailwater 0.40 1.74 0.70
21.44 Required Treatment Yol 0.35 0.65
(PAV) 033 044 0.15
21.00 0.32 051
0.25 2.00 051
19.00 Bottom 0.19
Required Treatment Vol. + Attenuation Vol, = 162 Ac-Ft Provided Treatment Voi, + Attenuation Vol. = 2.89 Ac-Tt
Required Treatment Vol. + Attennation Stage = 2335 Tt Provided Treatment Vol. -+ Attenuation Stage = 26.00 It
Reqnired Treatment Vol. + Stormsewer Attenuation Vel = 1.35 Ac-Ft
Estimated Stormsewer Tailwater Elevation = 23,18 It
Maint. Berm Maint. Berm

1:15

filename: Basin F3_suburban_best_fit.uls

worksheet: POND CALC.

URS - Orlando



URS

MADE BY: DTL DATE: 02/25/14 PROJECT NQ.: 240216-4-28-1
CHECKED BY: "i#t DATE: 09 (#0iH
PROJECT: SR 46 PD&E POND: F3 BASIN: Basin F
raulic Gr Li learan ul
1) Estimated tailwater elevation in the pond (for preliminary storm sewer design) = 23.18|ft

2) Calculation of post-development area for HGL check

. Baseline From Station |. To Station | Length (ft) | Roadway width (it)}  Area (ac)

Total
or see cales attached ac
3) Lowest gutter elevation in Basin for HGL check
Station 310+52
Baseline CL46
Offsat () 34.50
Efevation (ft) 25.90
4} Allowable Head Loss = lowest gutter el - est. taitwater el = ft
5) Pive length from Pond to lowest gutter point = [ ann
8) Rational Method for contributing runoff - Q=CiA 7} Estimation of Pipe Size
C= T 0.70 HL = [4.81%(nA2)"L~(Q"2)/(D"6.33) + K{vA2)i2g
int. = 6.50tin/hr
A= 5.52ac : HL = Allowabie Head Loss (fy [ 2.46|tral
Q= 25.12[cfs n = Manning's n <actual HL « OK
L = Length (ft)
Manning's n = 0,012 Q = Runoff {cfs)
SumK= 2.39 D = Pipe diameter (ft)
Vo 5.12(fps K = coefficient for minor losses
V = pipe velocity {fps)
g = gravitational constant (32.2 ft/sec’2)
8) Estimated Pipe Diameter to satisfy the conditions = 2.5|ft

30]in




PONDS Version 3.3.0229
Retention Pond Recovery - Refined Method
Copyright 2008
Devo Seereeram, Ph.D., P.E.

Project Data

Project Name:

Simulation Description:

Project Numnber:

SR 46 PD&E

Pond F : Volume below the weir elevation has been used as a slug load

Engineer : DTL
Supervising Engineer:
Date: 11-18-2013
Aguifer Data
Base Of Aquifer Elevation, [B] (ft datum): 5.00 ™™

Water Table Elevation, fWT] (ft datum):
Horizontal Saturated Hydraulic Conductivity, [Kh] (ft/day):
Fillable Porosity, [n} {%):

Unsaturated Vertical Infiitration Rate, [Iv] {ft/day}:

Maximum Area For Unsaturated Infiltration, [Av] (ft*): 11532.7

Geometry Data

Equivalent Pond Length, [L] (ft): 206.0

Equivalent Pond Width, [W1] (ft): 56.0

Ground water mound is expected to intersect the pond bottom

Stage vs Area Data

Stage
(ft datum}

19.00
27.00
28.00

Area

(ft%)
11532.7
31627.7
43262.1

£ .
PRI A% LA
i

SR 46 PD&E

12-23-2013

18:46:39 Page1



PONDS Version 3.3.0229
Retention Pond Recovery - Refined Method
Copyright 2008
Devo Seereeram, Ph.D., P.E.

Scenario Input Data

Scenario 1 :: 28314 1t slug load

Hydrograph Type: Slug Load
Modflow Routing: Routed with infiltration

Treatment Volume (ft?) 28314

Initial ground water level (ft datum) default, 16.00

Time After Time After
Storm Event Storm Event
(days) (days)

0.100 2.000
0.250 2.500
0.500 3.000
1.000

1.500

SR 46 PD&E

12-23-2013

18:468:40 Page?2



PONDS Version 3.3.0229

Retention Pond Recovery - Refined Method

Copyright 2008
Devo Seereeram, Ph.D., P.E.
Detailed Results .- Scenario 1 1 28314 ff* slug load
Elapsed Inflow Outside Stage Infiitration Overflow Cumulative Cumulative Cumulative
Time Rate Recharge Elevation Rate Discharge Inflow Infiltration Discharge Flow
(hours) (ft/s) (fcay) (ft datum) (s} (ft¥/s) Volume (ft¥)  Volume (ft') Volume (ft®)  Type
0.000 4719.0000 0.0000 16.000 0.00000 0.00000 0.0 0.0 0.0 NA
0.002 4719.0000 0.0000 21.013 1.49499 0.00000 28314.0 9.0 0.0 u/p
2.400 0.0000 0.0000 20175 0.99279 0.00000 28314.0 13033.0 0.0 uis
6.000 0.0000 0.0000 19.976 0.18719 0.00000 28314.0 15868.1 0.0 s
12.000 0.0000 0.0000 19.764 0.11829 0.00000 28314.0 1B775.3 0.0 s
24.000 0.0000 0.0000 19.481 0.07437 0.00000 28314.0 22476.5 0.0 s
36.000 0.0000 0.0000 19.262 0.05650 0.00000 28314.0 25200.5 0.0 s
48.000 0.0000 0.0000 19.082 0.03604 0.00000 28314.0 27357.9 0.0 s
’9%60.000 0.0000 0.0000 18.813 0.01107 0.00000 28314.0 28314.0 0.0 s
72.000 0.0000 0.0000 18.497 — — 28314.0 28314.0 0.0 NA.
SR 46 PD&E 12-23-2013 18:46:40 Page 3



Basm =

T T
WATERSHED CHARACTERISTICS GO TO STORMWATER TREATEMENT ANALYSIS [ BeNumbets s et st

Red Numbers = Caigulated or Garryover

SELECT CATCHMENT CONFIGURATION VIEW CATCHMENT CONFIGURATION

CATCHMENT NO.1 CHARACTERISTICS: \  If mixed land uses (side calculation) OVERWRITE DEFAULT CONCENTRATIONS USING:

CLICK ON CELL BELOW TO SELECT Land use | Area Acres } hon DCIA CN %0CIA

e T R R R
LIGK ON CELL BELOW TO SELECT

o e ety
CLiCK ON CELL BELOW TO SELECT CONFIGURATION
T SIS

Pre-development land use:
with default EMCs

Post-development land use: i PRV ThET B A Palhapt e ] -

with default EMCs Total
Total pre-development catchment area: 654
Total post-development catchment or BMP analysis area:
Pre-development Non DCIA CN:

Pre-development DCIA percentage: Pre-development Anhual Mass Leading - Nitrogen: 1.334 ka/year
Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: 0.064[kgfyear
Post-development DCIA percentage: Post-development Annual Mass Loading - Nitrogen: 21.577ikgfyear
Estimated Area of BMP {used for rainfall excess not loadings Posl-development Annual Mass Loading - Phosphorus: 2.895 kgfyear
CATGHMENT NO.2 CHARACTERISTICS: \  if mixed Jand uses (side calculation} OVERWRITE DEFAULT CONCENTRATIONS:

POST;

CLICK ON CELL BELOW TO SELECT tand wse | Area Acres | nonDCIA CN %DCIA
Pre-development {and use: 2 T B e

Post-development land use: R R
Total i CLICK ON CELL BELOW TO SELECT
Total pre-development calchment area: AC ‘g'g’\ ‘Bé?'g"
\.xv cr-'»,_ o

Total post-development catchment or BMP analysis area:
Pre-development Non DCIA CN:

S .u.-‘M.e.. ‘

Pre-development DCIA percentage: Fre-devefopment Annual Mass Loading - Nitrogen: kgfvear
Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: kglyear
Post-development DCIA percentage: %o Post-development Annua! Mass Loading - Nitrogen: kgfvear
Estimated Area of BMP {used for rainfall excess not foadings 25 Post-development Annual Mass Loading - Phosphierus: kafyear
CATCHMENT NO.3 CHARACTERISTICS: \ If mixed land uses (side calculation) OVERWRITE DEFAULT CONCENTRATIONS:

Land use Araa Acrox | non DCLA CN S%OCIA

CLICK ON CELL BELOW TO SELECT
T R R A e

Pre-development land use:  [Siae e R EMC(N): mo/l
CLICK ON CELE BELOW 10 SELECT

Post-development fand use:

Total pre-development catchment area:
Total post-development catchment or BMP analysis area:
Pre-development Non DCIA CN:

Pre-development DCIA percentage: Pre-development Annual Mass Loading - Nitrogen: kgfyear
Post-develocpment Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: kofyear
Post-development DCIA percentage: ")?”@M«\w Post-development Annual Mass Loading - Nitrogen: kgfyear
Estimated Area of BMP (used for rainfall excess not loadings BiEs Post-development Annuat Mass Loading - Phosphorus; kg/vaar
CATCHMENT NO.4 CHARACTERISTICS: VI mixed fand uses (side calculation) OVERWRITE DEFAULT CONCENTRATIONS:

CLICK ON CELL BEOW TO SELECT Landuse | Area Acros [ mon DCIA CH %DCIA

Pre-development land use:  [iimre i s T EMCINY: B2
CLICK ON CELL BELOWTO SELECT EMC{P}:

R

Tolal pre-development catchment area:
Total posi-development catchment or BMP analysis area:
Pre-development Nor DCIA CN:

Post-develgpment land use:

rc\av&mm-.«.\‘:" )

Pre-development DCIA percentage: Pre-development Annual Mass Loading - Nitrogen: kafyear
Post-development Non DCIA CN: Pre-development Annual Mass Loading - Phosphorus: kgfyear
Post-development DCIA percentage: Post-development Annuat Mass Loading - Nitrogen: kgfyear
Estimated Area of BMP {used for rainfall excess not loadings Post-development Annuat Mass Loading - Phespharus: kafyear
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English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin G MADYE BY: DTL 11/18/13
BASIN ANALYSIES (PRE/POST): PRE CHECKED BY: AL AN 14
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPFION NAME GROUP CN (ac) PRODUCT
Basin G/ Pond G2 - Suburban Best Fit
Open Space - Fair Conditions Astatula {100%5) A 49 ¢ 8.62 422.38
Linpervious (Paved parking, roads, ete.) 93 3.96 388.08
Pond footprint Astatula A 49 233 L1487
TOTALS + 1491 924.63
COMPOSITE CN -+ 6201
| ESTIMATE OF RUNOKF VOLUME
PROCEDURE TO DETERMINE RUNOFF VOLUME 18 BASED ON THE SCS EQUATION AND IS AS FOLLOWS:
1) DETERMINE SGIL STORAGE - 8 > S=(1000/CN)-IC (inches)
2) DETERMINE RUNOFY - R > R=({P-02*8)*2/(P +0.8*S) (inches)
P = rainfall in inches
3} DETERMINE RUNOFF VOLUME - V(R) > V{R)=(R/I2}*BASIN AREA {acres-feet)
CALCULATION TABLE
Agency Design Storm Frequency P b R Y{(R)
(in) {in) (in) (ac-ft)
SJIRWMD Open Basin Jyr/24hr 5.60 6.13 1.82 2.26
SIRWMD Open Basin 10yr/24 hr 71.5G 6.13 3.18 3.95
SJRWMD Open Basin 25 yr/24hr 8.60 * 6.13 4.03 5.01
filename: Basin G2_suburban_best_fit.xls
worksheet: PRE CN URS - Orlando



1 English Worksheet
URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin G MADE BY: DTL 11/18/13
BASIN ANALYSIS (PRE/POST): POST CHECKED BY: oEw ISISTIYRES
BASIN RUNCFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin G / Pond G2 - Suburban Best Fit
Open Space - Fair Conditions Astatula (100%) A 49 - 375 183.52
[impervious (Paved parking, roads, ete.) 98 - 5.83 865.46
Pond pervicus area Astagila A 49 - 233 114.17
TOTALS v 14.91 1163.15
COMPOSITE CN 78.03
| ESTIMATE OF RUNOFF VOLUME !

PROCEDURE TO DETERMINE RUNOGFF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:

1} DETERMINE SOIL STORAGE - 8 > S={1000/CN)-10 (inches)

2} DETERMINE RUNOFF - R > R=(P-02*S}"2/(P+0.8%*5) (inches)

P = painfalt in inches

3) DETERMINE RUNOFF VOLUME - V(R) > V(R)={R/12)*BASIN AREA (aczes-fect)

CALCULATION TABLE

Agency Design Storm Frequency P S R V{R)

(in) (in) {in} (ac-ft)
SIRWMD Open Basin 3yr/24 hr 5.60 ' 2.82 3.23 4,01
SIRWMD Open Basin 10 yr/24 hr 7.50 282 4.93 6.13
SIRWMD Open Basin 25yr/ 24 hw 8.60 2.82 5.95 7.39

filename; Basin G2_suburban_best_fit.xls
worksheet: POST CN URS - Orlando



URS

On-Lin¢ Dry Retention

Required On-Line Treatment (PAY) =

.50 " Over Total Basin Area + Requited olf-ling PAV =

Required PAV for off-linc retention =

MADE BY: DTL PROJECT NO.: 240216-4-28-1
CHECKED BY: TR
CALCULATIONS FOR: SR 46 PD&E POND: G2 BASIN: Basin G
Water Quality
Total Bagin Arca = 14.91 ac
Paved Area = 8.83 ac
Off-Ling Dry Retention
A, 0.50 " Over Total Basin Arca = 0.62 Ac-Ft
B. 1.25 " Over Paved Area = 0.92 Ac-Ft

Ac-Tt

—
—

3yr/24hr

10yr/ 24br

25yr{ 24hr

25yr/ 2Z4hr SIRWMD Open Bagin

3yr/ 24br closed system

Existing Grond

Maint. Berm

1:30

l Additional 20% of Pond R/W =3.16 AC |

Required Attenuation (Post « Pre) = 1.75| Ac-Ft
Required Attenuation (Post - Pre) = 2.18| Ac-Ft
Regquirved Attenuation (Post - Prey = 2.39] Ac-Ft
[Required Treament Vol. + Attentuation Vol, = 3.93)Ac-Ft
[Required Treatment Vol. + Stormsewer Attentuation Vol, = 329 Ac-Ft
Stage Storage Calculations
ELEV, Description AREA AVG Drelta Delta Sum
AREA D storage Storage
(ft) (ac) (ac) ity (ac-ft) {ac-ft)
52.00 Pond /W 2.63
{1:2 max slope tic dowi
47.00 Out Berm 233 7.12
2.12 0.50 1.06
46,50 Inside Berm 191 6.06
1.86 1.00 1.86
45.50 Provided Treatment Vol. -+ 1.31 420
Attentuation Vol 1.8¢ 0,13 027
45.35 Requived Treatinent Vol, -+ 179 3.93
Adttentuation Vol 177 0.36 0.54
44,99 Estimated Stormsewer 175 329
Tailwater 1.70 1.03 1.75
43.96 Required Treatment Vol. 1.65 1.54
(PAV) 1.60 0.96 1.54
43.00 Bottom 1.55
Tequired Treatment Vol + Attentuation Vol. = 393 AcT Provided Treatment Vol. + Attentuation Vol =
Required Treatment Vol. -+ Attentuation Stage = 4535 Ft Provided Treatment Vol. + Attentuation Stage =
Required Treatment Yol. + Stonnsewer Attennation Vol = 3.2% Ac-Tt
Estinated Stormsewer Tailwater Elevation = 4499 Ft

Maint. Berm
1:3

4.20 Ac-It
45.50 Ft

filename: Basin G2_suburban_best _fit.xls

worksheet: POND CALC.

URS - Crlando



URS

MADE BY: DTL DATE: 1141813  PROJECT NO.; 240216-4-28-1
CHECKED BY: "yie% DATE:  era bl g
PROJECT: SR 46 PD&E POND: G2 BASIN: Basin G
lic Gr Li ran lcu
1) Estimated taiiwater elevation in the pond (for preliminary storm sewer design) = 44 59(R

2) Calcultation of post-development area for HGL check

Baseline From Station { To Station | Length (ft) | Roadway width {ft}] .- Area (ac)

Total
or POST CN worksheet 12.58]ac
3) Lowest gutter elevation in Basin for HGL check
Station 326+73
Baseline CL46
Offset (i) 34.50
Elavation {ft} 46.20
4) Allowable Head Loss = lowest gutter el - est. tallwater ei = [ tet]w
5) Pipe fength from Pond to lowest gutter point = ft
%) Rational Method for contributing runoff - Q=CiA 7) Estimation of Pipe Size
C= 0.73 HL = [4.617(n 2 LH{QA)ADAS.38) + K(VA2)i2g
int. = 6.50|in/hr
A= 12.58|ac - HL = Allowable Head Loss {ft) trial
Q= 59,40|cfs n = Manning's n <actual HL - OK
L = Length ({t}
Manning's n = 0.012 Q = Runoff (cfs)
SumK = 2.37 D = Pipe diameter (ft)
V= 4.73|fps K = coefficient for minor losses
V = pipe velocity (fps)
g = gravitational constant (32.2 ft/sec’2)
8) Estimated Pipe Diameter to satisty the conditions = 4.0[ft

48lin




English Worksheet

URS
PROJECT FITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESEGNATION: Basin G MADE BY: DTL 02/25/14
BASIN ANALYSIS (PRE/POST): PRE CHECKED BY: ™. o fEl
BASIN RUNOFF CURYVE NUMBER WORKSHEET
SO SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN {ac) PRODUCT
Basin G / Pond G3 - Suburban Best Fit
Open Space - Fair Conditions Astatula {100%) A 49 - 8.62 422,38
Iinpervious (Paved parking, roads, etc.) 98 3.9¢6 388.08
Pond footprint Astatula A 49 - 2.34 114.66
TOTALS - 1492 925.12
COMPOSITE CN ' 62.01
ESTIMATE OF RUNOFI' VOLUME I

PROCEDURE TO DETERMINE RUNCFF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:

1) DETERMINE SOIL STORAGE - § > §=(1000/CN}-10 (inches}

2) DETERMINE RUNOSE - R > R=(P-02%8)"2/(P+0.8%S) (inches)

P = rainfall in inches

3} DETERMINE RUNGFF VOLUME - V(R) > V(R)=(R/I2)*BASIN AREA (acres-feet)
CALCULATION TABLE
Agency Design Storm Frequency P S R Y(R)
(in} (in) (i) (ac-ft)
SIRWMD Open Basia 3yr/24 hr 5.60 - 6.13 1.82 2.27
SIRWMD Open Basia 10 yr /24 hr 7.50 - 6.13 3.17 395
SIRWMD Open Basin 25 yr/ 24 i 860 6.13 4.03 5.01

filename: Basin G3_suburban_best_fit.xls

worksheet: PRE CN

URS - Orlando



{ English Workshaat

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin G MADE BY: DTL 02/25/14
BASIN ANALYSIS (PRE/POST): POST CHECKED BY: ToE T 04 jl-;}/;ii\
BASIN RUNOEF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin G / Pond G3 - Suburban Best Fit
Open Space - Falr Conditions Astatula (100%) A 49 . 375 183.52
Impervious {Paved parking, roads, etc.) 98 8.83 865.46
Pond pervious area Astatula A 49 « 2.34 i14.66
TOTALS + 14,92 1163.64
COMPOSITE CN 78.01
I ESTIMATE OF RUNOFF VOLUME |

PROCEDURE TO DETERMENE RUNOFF VOLUME IS BASED ON THE SC$ EQUATION AND IS AS FOLLOWS:

1) DETERMINE SOIL STORAGE - § > 8=(1000/CN)-10 (inches)

2) DETERMINE RUNQFF - R >  R=(P-02*$)"2/(P+0.8*S} (inches)
P = rainfall in inches

3) PETERMINE RUNOFF VOLUME - V(R) > V{R)=(R/12)*BASIN AREA (acres-feet)

CALCULATION TABLE

Agency Design Storm Frequency P S R V(R)

(in) (in) (in) {ac-ft)
SIRWMD Open Basin 3yri24hr 5.60 - 2.82 3.23 4.01
SJRWMD Open Basin 10 yr/ 24 hr 7.50 - 2.82 4.93 6.13
SIRWMD Open Basin 25yr/ 24 hr 8.60 - 2.82 5.95 7.40

filename: Basin G3_suburban_best_fit.xls
worksheet: POST CN UURS - Grlando



URS

0.50 " Over Total Basin Arca ' Required off-line PAY =

Required PAV for off-ling retention =

On-Line Dry Retention

Reguired On-Line Treatment (PAY) =

AcFt

MADE BY: DTL DATE: 02/23/14 PROJECT NO.: 240216-4-28-1
CHECKED BY: e DATE: B [223 34
CALCULATIONS FOR: SR 46 PD&E POND: G3 BASIN: Basin G
Water Quality
Total Basin Area = 14.92 ac
Paved Area = 8.83 ac
Off-Line Dry Retention
A. 0.50 " Over Total Basin Arca = 0.62 Ac-Ft
B. 1.25 " Over Paved Area = 0,92 Ac-Ft

25yt /240 SIRWME Open Basin

3yr / 24hr closed system

Required Attenuation (Post - Pre) = 1.75| Ac-F1
Required Attenuation (Post - Pre) = 2.18| Ac-Ft
Required Attenuation (Post - Pre) = 2.39|Ac-Ft
{Required Treament Vol, + Attentuation Vol. = 3.93|Ac-Ft
[Required Treatmient Voi. + Stormsewer Attentaation Yol = 3.29| Ac-Ft
Stage Storage Calculations
ELEY, Description AREA AVG Deita Delta Sum
AREA n storage Storage
{ft) {ac) {ac) {ft) {ac-t) (ac.ft)
56.00 Pond R/W 291
(1:2 max slope tie down)
47.00 Out Berm 234 699
2.12 &.5¢ 1.06
45.50 Inside Berm 1.89 5.93
1.83 1.00 1.83
45.50 Provided Treatment Vol. -1 1.78 4,10
Attentuation Vol. 1.77 G.10 0.17
45.40 Required Treatment Vol. -+ 1.77 393
Attentuation Vol 1.75 .34 0.64
45.04 Estimated Stonusewer 173 3.29
Tailwater 1.67 105 1.75
43,99 Required Treatment Vol, 1.61 1.54
(PAV) 1.56 099 1.54
43,00 Bottom 1.50

Required Treatment Vol. + Attentuation Vol. =
Required Treatment Vol. + Attentuation Stage =

Regquited Treatment Vol + Stormsewer Attentuation Vol. =
Estimated Stormsewer Tailwater Elevation =

393 Ac-Ft
45.40 I

329 Ac-Fr
45.04 Tt

Maint, Berm
1:30

EXiSting Grnd ~wmmm e mmmme o oo T T T T oo m e mmnn

[ Additional 20% of Pond RW = 3.49 AC |

Provided Treatinent Vol. + Attentuation Vol =
Provided Treatment Vol, + Attentuation Stage =

Maint. Berm

1:30

filename: Basin G3_subusban_best_fit.xls

worksheet: POND CALC.

URS - Orlando



URS

MADE BY: DTL DATE: 02/25/14  PROJECT NO.: 240216-4-28-1

CHECKED BY: %™ DATE:  O¢l2014

PROJECT: SR 46 PD&E POND: G3 BASIN: Basin G
Hydraulic Gr Li learanc ions

1} Estimated tailwater elevation in the pond {for preliminary storm sewer design) = 45.04f

2) Calculation of post-development area for HGL check

Baseline From Station | To Station [Length (i) | Roadway width (ft})]  Area (ac)

Total
or POST CN worksheet [ 12.58]ac
3) Lowest gutter elevation in Basin for HGL check
Station 326+73
Baseline CL46
Ottset (ft) 34.50
Elevation (ft) 46.20
4} Allowable Head Loss = lowest gutter el - est. tailwater el = ft
5) Pipe length from Pond to lowest gutter point = ft
B) Rational Method for contributing runoff - Q=CiA 7} Estimation of Pipe Size
C= 0.73 HL = [4.61*{n"2)"L{(Q2))/(D5.33) + K{V 2)/2g
int. = 6.50}in/hr
A= - 12.58lac HL = Allowable Head Loss () | - 0.97|tral
Q= 59.40icfs n = Manning's n <actual HL - OK
L = Lengih (ft)
Manning's n = 0.012 Q = Runcft (cfs)
SumK = 2.37 D = Pipe diameter {ft}
V= 4.73|tps K = coefficient for minor losses
V = pipe velocity (fps)
g = gravitational constant (32.2 ft/sec”2}
8) Estimated Pipe Diameter to satisfy the conditions = 4.0|ft

48[in




PONDS Version 3.3.0222

Retention Pond Recovery - Refined Method

Copyright 2008
Devo Seereeram, Ph.D., P.E.

Project Data

Project Name: SR 46 PD&E

Simutation Description:  Pond G : Volume below the weir efevation has been used as a slug load

Project Number:
Engineer : DTL
Supervising Engineer:

Date: 11-18-2013

Aquifer Data

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

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

Horizontal Saturated Hydraulic Conductivity, [Kh] {ft/day):
Fillable Forosity, [n] (%)

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

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

Geometry Data

Equivalent Pond Length, [L] {ft): 372.0
Equivalent Pond Width, [W] (ft): 182.0

Ground water mound is expected to intersect the pond bottom

Stage vs Area Data

Stage Area
(ft datum) (ft2)
43.00 67588.5
46.50 83353.1
47.00 101610.4

28.93
40.43
10.00
25.00

10.0

67588.5
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PONDS Version 3.3.0229
Retention Pond Recovery - Refined Method
Copyright 2008
Devo Seereeram, Ph.D., P.E.

Scenario Input Data

Scenario 1 :: 67082.4 ft* slug foad

Hydrograph Type:
Modfiow Routing:

Treatment Volume (ft?)

Slug Load
Routed with infiltration

67082.4

Initial ground water level (ft datum) default, 40.43

Time After Time After
Storm Event Storm Event
(days) (days)

0.100 2.000
0.250 2.500
0.500 3.000
1.000
1.500

SR 46 PD&E

12-23-2013

18:55:41

Page 2



PONDS Version 3.3.0229
Retention Pond Recovery - Refined Method
Copyright 2008
Devo Seereeram, Ph.D., P.E.

Detailed Results == Scenario 1 . 67082.4 ft° slug load
Elapsed Inflow Outside Stage Infiltration Qverflow Cumulative Cumuiative Cumulative
Time Rate Recharge Eievation Rate Discharge Inflow [nfiltration Discharge Flow
{hours) {ft¥/s) {ft/day} (ft datumn} {ft¥/s) {ft3/s) Volume {(ft®)  Volume (ft*)  Volume (f*) Type
0.000  11180.4000 0.0000 40.430 0.00000 0.00000 0.0 0.0 0.0 NA
0.002 11180.4000 0.0000 43.961 7.82126 0.00000 67082.4 46.9 c.0 U/P
2.400 0.0000 0.0000 43.263 3.53429 0.00000 67082.4 49177.6 0.0 u/s
6.000 0.0000 0.0000 43.208 0.25751 0.00000 67082.4 53038.6 0.0 S
12.000 0.0000 0.0000 43.146 0.16940 0.00000 67082.4 57146.2 0.0 S
24,000 0.0000 0.0000 43.065 0.11352 0.00000 67082.4 62669.6 0.0 S
36.000 0.0000 0.0000 43.002 0.05107 0,00000 67082.4 66954.5 0.0 S
&48.000 0.0000 0.0000 42.831 0.00148 0.00000 67082.4 67082.4 0.0 S
60.000 0.0000 0.0000 42.692 £.00000 0.00000 67082.4 67082.4 0.0 S
72.000 0.0000 0.0000 42.577 e — 67082.4 67082.4 0.0 N.A.
- . ,
¥ Qacm ot -‘\'L.cz iﬁrz:sﬁ’s {C. Q‘F’a'd L, MQ \ﬂ&*-f’» :
SR 46 PD&E 12-23-2013  18:55:41 Page 3



WATERSHED CHARACTERISTICS

SELECT CATCHMENT CONFIGURATION
CATCHMENT NO.1 CHARACTERISTICS:

\

GO TO STORMWATER TREATEMENT ANALYSIS

CLICK ON CELL BELOW TO SELECT CONFIGURATION

if mixed tand uses (su:le calculation)

Red Numbers =

Calculated or Carryover

VIEW CATCHMENT CONFIGURATION

Araa Acres

nen DCIA CN HOGIA

OVERWRITE DEFAULT CONCENTRATICNS USING:

Pre-development fand use: EMC(N): E
with default EMCs EMC(P):
Post-development land use:
with defauft EMCs

Total pre-development catchment area:

Total post-development catchment or BMP analysis area:
Pre-development Non DCIA CN:

Pre-development DCIA percentage:

Post-development Non DCIA CN:

Post-development DCIA percentage:

Estimated Area of BMP {used for rainfall excess not loadings

CATCHMENT NO.2 CHARACTERISTICS:

T

%m%zm

\

f mixed land uses {side calculation)

2

CLICK ON CELL BELOW TO SELECT.

Pre-development Annual Mass Loading - Nitrogen:

5.523{kglyear

Pre-development Annual Mass Loading - Phosphorus:
Post-development Annual Mass Loading - Nitrogen:

0.872

kglyear
£1.456

kgfyear

Post-development Annugl Mass Loading - Phosphorus:

6.903 | kglvear

Aroa Actes

non DCEA GN %DCIA

Pre-development land use: “*i‘&).._.a‘\\“‘* o

EMC(N):

EMC(PY:

Post-development land use:

OVERWRITE DEFAULT CONCENTRATIONS:

Total pre-development catchment area:

Total post-development catchment or BMP analysis area:
Pre-development Non DCIA CN:

Pre-development DCIA percentage:

Post-development Non DCIA CN;

Post-development DCIA percentage:

Eslimated Area of BMP (used for rainfall excess not loadings)

Pre-development Annual Mass Loading - Nitrogen:
Pre-development Annual Mass Loading - Phosphorus:
Post-development Annual Mass Loading - Nitrogen:

kefyear
kgfyear
kgfyear

Post-development Annual Mass Loading - Phosphorus:

kgfyear

CATCHMENT NO.3 CHARACTERISTICS: if mixed land uses (;

side caleulation)

Area Acres

non OCIA CN %DCHA

Pre-development land use:

EMC(N}:

OVERWRITE DEFAULT CONCENTRATIONS:

Post-development land use:

Total pre-development catchment area:

Total post-development catchment or BMP analysis area:
Pra-development Non DCIA CN:

Pre-devetopment DCIA percentage:

Post-development Non DCIA CN:

Post-development DCIA percentage:

Estimated Area of BMP {used for rainfall excess not loadings}

Pre-development Annual Mass Loeding - Nitrogen: kolyear
Pre-development Annual Mass Loading - Phosphorus: kglyear
Post-deveiopment Annual Mass Loading - Nitrogen: kglyear
Post-development Annual Mass Loading - Phosphorus: kglyear

CATCHMENT NO.4 CHARACTERISTICS: If mixed land uses |

side calculation)

Area Aores

non DCLA CN S DGIA

Pre-development land use:

Post-development {and use:

OVERWRITE DEFAULT CONCENTRATICGNS:

Tolal pre-development catchment area:

Total post-development catchment or BMP analysis area:
Pre-development Non DCIA CN:

Pre-development DCIA perceniage:

Post-development Non DCIA CN:

Post-development DCIA percentage:

Pre-devefopment Annual Mass Loading - Nitrogen:

kafyear

Pre-development Annual Mass Loading - Phosphorus:

kglyear

Post-development Annuai Mass Loading - Nitrogen:

kgfyear

Estimated Area of BMP {used for rainfall excess not loadings

Post-gevelopment Annual Mass Loading - Phosphorus:

ikafyear
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English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin H MADE BY: DTL 11/18/13
BASIN ANALYSIS (PRE/POST): PRE CHECKED BY: T o fray
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin I/ Pond K} - Urban
Open Space - Fair Conditions Astatula (100%) A 49 4.88 239.12
Inpervious (Paved parking, roads, etc.) 98 4.05 396.90
Pond footprint Astatula A 49 1.98 97.02
TOTALS A LIS Y 733.04
COMPOSITE CN - 67.19
i ESTIMATE OF RUNOFF VOLUME
PROCEDURE TO DETERMINE RUNOFF VOLUME IS BASED ON THE SC8 EQUATION AND 1S AS FOLLOWS:
1) DETERMINE SCIL STORAGE - 8 > §=(1000/CN)-10 (inches)
23 DETERMINE RUNOFF - R >  R=(P-02*§)"2/{P+08*S) (inches)
P = rainfali in inches
> V(R)=(R/i2)*BASIN AREA (acres-feet)

3) DETERMINE RUNOFE VOLUME - V(R)

CALCULATION TABLE

Agency Design Storm Frequency 4 S R V(R)
(in) {in) (in) {ac-ft}
SIRWMD Open Basin 3 yr/24 hr 5.60 4.88 225 2.04
SJRWMD QOpen Basin 10 yr/24 he 7.50 4.88 3.73 3.39
SIRWMD Open Basin 25yr/24 hr 8.60 - 4.88 4.65 422
filename: Basin H1_urban.xis
URS - Orlando

worksheet: PRE CN



y English Worksheet
URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 2402164-28-t DATE
BASIN DESIGNATION: Basin H ' MADL BY: DTL 11/18/13
BASIN ANALYSIS (PRE/POST): POST CHECKED BY: T TP o4 /1ei4
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin H / Pond H1 - Urban
Open Space - Fair Conditions Astatula (100%) A 49 - 1.49 73.0¢
fpervious (Paved parking, roads, ete.} 98 7.44 729.12
Pond pervicus arca Astatiia A 49 - 1.98 97.02
TOTALS © 1091 899.15
COMPOSITE CN + 82.42
t ESTIMATE OF RUNOFF VOLUME !

PROCEDURE TO DETERMINE RUNOFF VOLUME I8 BASED ON TIE SCS EQUATION AND IS AS FOLLOWS:

1) DETERMINE SOIL STORAGE - S > S={1000/CN})-10 (inches)

2} DETERMINE RUNOFF - R > R=(P-02%5)"2/(P+0.8*8) (inches)

P = rainfall in inches

3) DETERMINE RUNOFF VOLUME - V(R) > V(R)={R/I2)*BASIN AREA {acres-feet)
CALCULATION TABLE
Agency Design Storm Frequency P 5 R V(R)
{in} (in) {in) (ac-ft)
SIRWMD Open Basin 3 yr/24 hr 5.60 . 2.13 3.66 333
SIRWMD Open Basin F0 yr/ 24 he 7.50 . 2.13 5.43 4.94
SIRWMD Open Basin 25yr {24 hr 8.60 - 2.13 6.48 5.89

filename: Basin H1_urban.xls
waorksheet: POST CN URS - Orlando



URS

MADE BY:
CHECKED BY:

DTL DATE: 11/18/13 PROJECT NO.; 240216-4-28-1
"L DATE: (4 | mof

CALCULATIONS FOR: SR 46 PD&E POND: H} BASIN: Basin H
Water Quality

Total Basin Arca = 1081 ac

Paved Area = 744 ac

Oft-Line Dry Retention

Al
B.

On-Line Dry Retention

0.50 " Over Total Basin Arca =
1.25 " Over Paved Arca =
Required PAV for oft-line retention =

0.50 " Over Total Basin Arca + Required oll-line PAY =

Required On-Line Treatment (PAY) =

045 Ac-Tt
0.73 Ac-Ft

[ om]acn

Aot
[ 123]Ack

Existing Grod «namemmmmmmeeaee-

1:16

I Additional 20% of Pond )UW = 2.8 AC |

Required Attenuation (Post - Pre) = 1,291 Ac-Tt Jyr/ 24hr
Reguired Attenuation (Post - Pre) = 1.55{ Ac-I't 10yr/ 24hs
Required Attenuation (Post - Pre) = 1.67{Ac-Ft 25yr{ 24l
[Required Treament Vol. + Attentuation Voi, = 2.90] Ac-Ft 25yr / 24hr STIRWMD Open Basin
Hequired Treatment Vol + Stormsewer Attentuation Yol. = 2.52|Ac-Ft 3yr / 24hr closed system
Stage Storage Calenkntions
ELEV. Description AREA AVG Delta Delta Sum
AREA D storage Storage
(fe) (ac) {ac) (fty (ac-ft) (ac-ft)
41.00 Pond R/W 241
(1:2 max slope tic down)
47.00 Out Berm 1.98 9.57
1.73 1.00 1.73
46.00 Inside Berm 1.47 7.84
1.41 1.00 1.41
45.00 Provided Treatment Vol. -+ 1.35 £.43
Attentuation Vol. 1.16 3.04 353
41.96 Required Treatment Vol -+ 0.98 2.90
Attentuation Vol. 0.95 040 0.38
41.56 Estinated Stormsewer 0.93 2.52
Tailwater 0.83 1.56 1.30
40.00 Required Treatmemt Yol 0.74 1.23
{PAV) 0.61 2.00 1.23
38,00 Bottom 0.49
Required Treatment Vol. + Attentuation Yol. = 290 Ac-Ft Provided Treatment Yol. + Attentuation Vol. = 6.43 Ac-Tt
Required Treatment Vol. -+ Attentuation Stage = 41.96 [t Provided Treatment Vol. + Attentuation Stage = 45,00 It
Required Treatment Vol, + Stonmsewer Attentuation Vol, = 252 Ac-Ft
Lstimated Stormsewer Tailwater Elevation = 4).56 Tt
Maint. Berm Maint. Barm

1:15

filename: Basin H1_urban.xls
worksheet POND CALC.

UAS - Orlando



URS

MADE BY: DTL DATE: 111813 PROJECT NO.: 240216-4-28-1
CHECKED BY: "€V DATE: e5j12u
PROJECT: SR 46 PD&E POND: H1 BASIN: Basin H

Hydraulic Grade Line Clearance Calculations

1) Estimated tailwater elevation in the pond {for preliminary storm sewer design} = 41.561ft

2) Caleulation of post-development area for HGL check

Baseline From Station | To Station | Length {ft) | Roadway width (ft)| Area (a¢)

Total
or see Post CN worksheet ac
3) Lowest gutéer elevation in Basin for HGL check
Station 400+00
Baseline CL46
Offset (ft) 10.00
Elevation {ft) 41.90
4) Allowable Head Loss = lowest gutter el - est. tailwater el = ft
5) Pipe length from Pond to lowest gutter point = ] 120|#t
6) Rational Method for contributing runoff - Q=CiA 7) Estimation of Pipe Size
C= 0.82 HL = [4.681*(n2)*LHQA2)(DA5.33) + K(V*2)/2g
int. = 6.50fin/hr ’
A= 8.93|ac HL = Allowable Head Loss (fty [ 0.25]trial
Q= 47 .88|cfs n = Manning's n <actual HL - OK
L = Length (ft}
Manning's n= 0.012 Q = Runoff (cfs}
SumK= 237 D = Pipe diameter (ft)
V= 2.44(fps K = coefficient for minor losses
V = pipe velocity (fos)
g = gravitational constant (32.2 ft/sec”2)
8) Estimated Pipe Diameter to satisfy the conditions = 5.0}ft

60}in

** Please hote:  Seminole County Lidar data indicate elevations of the existing roadway within this basin to be
approximately 39.5 ft along SR 46. Thus, portions of the proposed roadway profile will need to
be elevated to obtain the lowest gutter elevation used in this HGL clearance calculation.

As an gption, unireated stormwater runoff from CR 426 could be conveyed to proposed Pond H1
to compensate for the amount proposed roadway improvements along SR 46 that can not be
hydraulically collected.




Engiish Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 2402 16-4-28-1 DATE
BASIN DESIGNATION: Basin H MADE BY: DTL 02/25/14
BASIN ANALYSIS (PRE/POST): PRE CHECKED BY: e O fp 114
BASIN RUNOFF CURVE NUMBER WORKSHEET
S0IL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN (ac) PRODUCT
Basin H / Pond H2 - Urban
Open Space ~ Fair Conditions Astatula (100%) A 49 4.88 239,12
Iimpervious (Paved parking, roads, cte.) 98 - 4.05 396.90
Pond footprint Astatula A 49 . 1.95 95.55
TOTALS - 10.88 731.57
COMPOSITE CN + 67.24
| ESTIMATE OF RUNOEF VOLUME |
PROCEDURE TO DETERMINE RUNOLF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:
1} DETERMINE SOIL STORAGE - 8 > §=(1000/CN)-10 {inches)
2} DETERMINE RUNOFF - R >  R=(P-02*Sy2/(P-+08*S) {inches)

P = rainfall in inches

3) DETERMINE RUNOFF VOLUME - V(R) > V(R)=(R/12)*BASIN AREA

CALCULATION TABLE

(acres-feet)

Agency Design Storm Frequency P s R V(R)
(in) (in) {in) (ac-ft)
SIRWMD Open Basin 3yr/24 hr 560 - 4.87 225 2.04
SIRWMD Open Basin i0yr/24 he 7.50 - 487 3.74 3.39
SIRWMD Open Basin 25 yr/24 e 8.60 4.87 4.65 4.22
fitename: Basin M2_urban.xls
URS - Orlando

worksheet: PRE CN



English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin H MADE BY: DTL 02/25/14
BASIN ANALYSIS (PRE/POST): POST CHECKED BY: T T
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOt AREA
LAND-USE DESCRIPTION NAME GROUP CN {ac) PRODUCT
Basin H / Pond 2 - Urban
Open Space - Fair Conditions Astatula (100%}) A 49 1.49 73.01
Ipervious (Paved parking, roads, ctc.) 98 7.44 729.12
Pond pervious area Astatula A 49 195 95.55
TOTALS - 10.88 897.68
COMPOSITE CN + 8251
| ESTIMATE OF RUNOYVF VOLUME |
PROCEDURE TO DETERMINE RUNOFF VOLUME IS BASED ON THE SCS8 EQUATION AND IS AS FOLLOWS:
1) DETERMINE SOIE STORAGE - 8 > §=(1000/CN})-10 (inches}
2) DETERMINE RUNOFF - R > Rm(P-02*Sy2/(P+0.8*S) (inches)

P = rainfall in inches

3} DETERMINE RUNOKFF VOLUME - Y(R) > V(R)=(R/12)*BASIN AREA

CALCULATION TABLE

(acres-feet)

Agency Design Storm Frequency P S R Y(R)
(in) (in) (in) {ac-ft)
SIRWMD Open Basin 3yr/24 hr 5.60 - 2.12 3.67 3.33
SJIRWMD Open Basin 10 yr/ 24 hr 7.50 . 2.12 5.44 4.94
SIRWMD Open Basin 25 yr/ 24 hr 8.60 2,12 6.49 3,89
filename: Basin H2_urban.xls
URS - Orlando

worksheet: POST CN



URS

A,
B

0.50 " Over Total Basin Area =

1.25 " Over Paved Arca =
Required PAV for off-line retention =

On-Line Dry Retention

0.50 " Over Total Basin Area -+ Required off-line PAY =

Required On-Line Treatment (PAY) =

MADE BY: DTL DATE: 02/25/14 PROJECT NO.: 240216-4-28-1
CHECKED BY: =ck g DATE: D F20 )
CALCULATIONS FOR: SR 46 PD&E POND: 2 BASIN: Basin H
Water Quality

‘Total Basin Area = 10.83 ac

Paved Arca = 744 ac
Off-Linc Dry Retention

045 Ac-Tt
0.78 AcTt

AcFL

25yr / 24hr SJRWMD Open Basin

3yr / 24hr closcd system

Existing Grnd

Required Treatinent Vol. + Stormsewer Attentuation Yol, =
Estiinated Stonnsewer Tailwater Elevation =

Maint. Berm
115

| Additional 20% of Pond R/W = 2.96 AC |

252 Ac-Ft
40.72 Tt

Required Attenation (Post- Pre) = 1.29|Ac-Ft
Required Attenuation (Post - Pre) = 1.55| Ac-Ft
Required Attenuation (Post - Pre) = 1.67| Ac-Ft
|Required Treament Vol. + Attentuation Vol = 2.90] Ac-Ft
IRequircd Treatment Yol. + Stormsewer Attentuation Vol = Z.SZIAC-FI
Stage Storage Caleulations
ELEY. Description AREA AVG Delta Belta Sum
AREA B storage Storage
(ft) (ac) (ac) (£t} {ac-ft} (ac-ft)
36.00 Pond R'W 247
(1:2 max slope tic down)
47.00 Out Berm 1.93 1115
1.75 1.00 1.75
46.00 Instde Berm 1.55 9.40
.50 100 1.50
45.00 Provided Treatment Vol, + 1.46 7.50
Attentuation Vol. t.27 3.93 5.00
43,07 Required Treatment Vol. -+ L.0% 290
Attentuation Yol, 1.07 0.35 0.37
40.72 Estimated Stormsewer 1.06 252
Tailwater 0.99 1,30 1.29
39.42 Required Treatment Yol 0.93 1.23
{PAV) 0.87 1.42 123
38.00 Bottom 0.80
Requited Treatiment Veol. + Attentuation Vol, = 2.90 Ac-Tt Provided Treatment Vol. *+ Attentnation Vol. =
Required Treatment Vol, - Attentuation Stage = 41.07 Ft Provided Treatment Vol. + Attertuation Stage =

Maint. Berm

filename: Basin H2_urban.xis

worksheet: POND CALC.

URS - Orlando



URS

MADE BY: DTL DATE: 02/25M4 PROJECT NO.: 240216-4-28-1
CHECKED BY: €YV DATE: o5 M2 (-
PROJECT: SR 46 PD&E POND: H2 BASIN: Basin H

Hydraulic Grade Line Clearance Calculations
1} Estimated tailwater efevation in the pond (for preliminary storm sewer design) = 40.72|ft

2) Calculation of post-development area for HGL check

Baseline From Station ] To Station | Length (ft) | Roadway width {ft)[ Area {ac)

Total
or see Post CN worksheet ac
3) Lowest gutter elevation in Basin for HGL check
Station 400+0C
Baseline CL46
Offset (ft) 10.00
Elevation (ft) 41.90
43 Aliowable Head Loss = lowest gutter el - est. tailwater el = ERE
5} Pipe length from Pond to lowest gutter point = | 4Q0][ft
6) Rational Method for contributing runoff - Q=CiA 7} Estimaticn of Pipe Size
C= 0.82 HL = {4.61*(n*2)*L*(Q*2)]{D"5.33) + K{V*2)/i2g
int. = 6.50(in/hr
A= 8.93|ac HL = AHlowable Head Loss (ft) | 0.91|trial
Q= 47.88|cfs n = Manning's n <actual HL - OK
L = Length {it)
Manning's n = 0.012 Q = Runoff {cfs)
Sum K= 2.39 D = Pipe diameter (ft}
V= 3.81|fps K = coefficient for minor losses
V = pipe velocity (fps)
g = gravitational constant (32.2 ft/sec”2)
8) Estimated Pipe Diameter to satisfy the conditions = 4.0|ft

48}in

** Please note:  Seminole County Lidar data indicate elevations of the existing roadway within this basin to be
approximately 39.5 ft along SR 46. Thus, portions of the proposed roadway profile will need fo
be elevated to obtain the lowest gutter elevation used in this HGL clearance calculation.

As an option, untreated stormwater runoff from CR 426 could be conveyed to proposed Pond H2
to compensate for the amount proposed roadway improvements along SR 46 that can not be
hydraulically collected.




English Worksheet

URS
PROJECT TITLE: SR 46 PDAE
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin H MADE BY: DTL 02/25/14
BASIN ANALYSIS (PRE/POST): PRE CHECKED BY: = o B
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA
LAND-USE DESCRIPTION NAME GROUP CN {ac) PRODUCT
Basin H/ Pond H3 - Urban
Open Space - Fair Conditions Astatula {100%) A 49 - 4.88 239.12
Impervious (Paved parking, roads, ete.) 98 4.05 396.90
Pond footprint Astatula A 49 1.98 97.02
TOTALS © 1091 733.04
COMPOSITE CN + 67,19
| ESTIMATE OF RUNOFF VOLUME [
PROCEDURE T0O DETERMINE RUNOFF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:
1} DETERMINE SOIL STORAGE - § > §=(1000/CN)-10 {inches)
2) DETERMINE RUNOFF - R > R=(P-02*Sy2/(P+0.8*3) {inches)

P = rainfall in inches

3) DETERMINE RUNOFF VOLUME - V(R) > V(R)=(R/I12)*BASIN AREA

CALCULATION TABLE

{acres-feet)

Agency Design Storm Frequency P 5 R V(R)
(in) (in) (in) (ac-ft)
SIRWMD Open Basin 3yr/24 hr 560 - 4.88 2.25 2.04 .
SIRWMD Open Basin 10 yr /24 he 7.50 - 4.88 3.73 3.39
SIRWMD Open Basin 25y {24 he 8.60 » 4.88 4.65 4.22
filename: Basin H3_urban.xls
URS - Orlando

worksheet: PRE CN



English Worksheet

URS
PROJECT TITLE: SR 46 PD&E
PROJECT NUMBER: 240216-4-28-1 DATE
BASIN DESIGNATION: Basin H MADE BY: DL 02/25/14
BASIN ANALYSIS (PRE/POST): POST CHECKED BY: T i /I(b," 14
BASIN RUNOFF CURVE NUMBER WORKSHEET
SOIL SOIL AREA

LAND-USE DESCRIPTION NAME GROUP CN {ac) PRODUCT
Basin H/ Pond H3 - Urban
Open Space - Faiv Conditions Astatula (100%) A 49 1.49 73.01
impervious (Paved parking, roads, cte.) 98 7.44 729.12
PPond pervious area Astatula A 49 1.98 97.02

TOTALS 10.91 899.15
COMPOSITE CN © 8242
E ESTIMATE OF RUNOFF VOLUME
PROCEDURE TQ DETERMINE RUNOFF VOLUME IS BASED ON THE SCS EQUATION AND IS AS FOLLOWS:
1) DETERMINE SOIL STORAGE -8 > S=(1000/CN)-10 {inches)
2) DETERMINE RUNOFF - R > R=(P-0.2*S$y2/(P+08*S) {inches)
P = rainfall in inches
> V(R)=(R/12)*BASIN AREA {acres-feet)

3} DETERMINE RUNOFF VOLUME - V(R}

CALCULATION TABLE

Agency Design Storm Frequency P s R V(R)
{in) (in) (in} (ac-ft)
SIRWMD Open Basin 3 yr/24 hr 5,60 - 2.13 3.66 3.33
SIRWMD Open Basin 10 ye /24 hr 7.50 - 2.13 543 4,94
SJRWMD Open Basin 25 yr/24 hr 8.60 - 2.13 648 5.89
filaname: Basin H3_urban.xls
URS - Orlando

worksheet: POST CN



URS

QFf-Line Dry Reten

A,
B

wtion

0.50 " Over Total Basin Arga =

1.25 " Over Paved Area =
Required PAYV for off-line retention =

On-Line Dry Retention

0.50 " Over Total Basin Arca + Required off-line PAV =

Required On-Line Treatment (PAV) =

MADE BY: DTL DATE: 02125714 PROJECT NO.: 240216-4-28-1
CHECKED BY: Tty DATE: D 30| 4
CALCULATIONS FOR: SR 46 PD&E POND: H3 BASIN: Basin H
Water Quality

Total Basin Area = 10.81 ag

Paved Area = 744 ac

0.45 Ac-Ft
0.78 Ac-Ft

Ac-Ft

[ imaek
—

25yr / 24hy SIRWMD Open Basin

3yr/ 24hr closed systemn

Existing Grnd

Required Treatment Vol, + Stonnsewer Attentuation Vol, =
Estimated Stonnsewer Tailwater Elevation =

Maint. Berm

I Additional 20% of Pond R/W = 2.98 AC |

2.52 Aclit
40.56 Ft

Required Attenuation (Post - Pre) = 1.291Ac-Ft
Required Attenuation (Post« Pre) = 1.55] Ac-Ft
Required Attenuation (Post - Pre) = 167 Ac-T't
|Required Treament Vol. + Attentuation Vol. = 2.90] Ac-Ft
JRequired Treatment Vol. + Stormsewer Attentuation Vol. = 2.52| Ac-Ft
Stage Storage Calculations
ELEY. Deseription AREA AYG Delta Delta Sum
AREA D storage Storage
(ft) (ac) (ac) (1) (ac-ft) {ac-ft)
56.00 Pond R/W 248
(1:2 max slope tie down)
47.00 Qut Berm 198 i1.63
1.79 1.0¢ 1.79
46 .00 Inside Berm 1.59 5.34
1.55 1.0C 1.5%
45.00 Provided Treatment Vol. + 1.50 8.30
Attentuation Vol 1.32 4.10 5.39
40,90 Required Treatment Vol. + 1.13 2,90
Attentuation Vol. 1.12 .34 0.38
40.56 . Estimated Stormsewer 1.10 252
Tailwater 1.04 1.24 1.30
39,32 Regquired Treatment Vol. 0.99 1.23
{PAV) 0.93 1.32 1.23
38.00 Bottom 0.37
Required Treatment Vol. -+ Attentuation Vol. = 290 Ac-Ft Provided Treatment Vol. + Attentuation Vol. =
Required Treatnent Vol, + Attentuation Stage = 40.90 Ft Provided Treatment Yol. + Attentuation Stage =

Maint. Berm
1:15

filename: Basin H3_urban.xls

worksheet: POND CALC,

URS - Orlando



MADE BY: DTL DATE: 02/25/14 PROJECT NOC.: 240216-4-28-1

CHECKED BY: D&v DATE: 05 fizhd
PROJECT: SR 46 PD&E POND: H3 BASIN: Basin H
Hydraulic Grade Line Clearance Calculations
1) Estimated tailwater elevation in the pond (for preliminary storm sewer design) = 40.56|ft
2) Calculation of post-development area for HGL check
Baseline From Station | To Station | Length (ft) | Roadway width {ft){ Area {(ac)
Total
or see Post CN worksheet ac
3) Lowest gutter elevation in Basin for HGL check
Station 400+00
Baseline CL46
Offset (ft) 10.00
Elevation (ft) 41.90
4) Allowable Head Loss = lowest gutier el - est. tailwater el = | 134
5) Pipe length from Pond to lowest gutter point = i _ 7104t
6) Rational Method for contributing runoff - G=CiA 7) Estimation of Pipe Size
C= 0.82 HL = [4.81*(n*2)*LX(Q*2)}/{D*5.33) + K{(V*2)/2g
int. = 6.50(in/hr _
A= 8.93|ac HL = Aflowable Head Loss {(fty | 1.21itrial
Q= 47.88|cfs n = Manning's n <actual HL - OK
L = Length (ft)
Manning's n = 0.012 Q = Runoff (cfs)
Sum K= 2.41 D = Pipe diameter (ft)
AVES 3.81|fps K = coefficient for minor losses
V = pipe velocity (fps)
g = gravitational constant (32.2 ft/sech2)
8) Estimated Pipe Diameter to satisfy the conditions = 4.0|ft
48|in

** Please note:  Seminole County Lidar data indicate elevations of the existing roadway within this basin to be
approximately 39.5 ft along SR 46. Thus, portions of the proposed roadway profile will need to
be elevated to obtain the lowest gutter elevation used in this HGL clearance calcutation.

As an option, untreated stormwater runoff from CR 426 could be conveyed to proposed Pond H3
to compensate for the amount proposed roadway improvements along SR 46 that can not be

hydrauiically collected.




PONDS Version 3.3.0229
Retention Pond Recovery - Refined Method
Copyright 2008

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

Project Data

Project Name:

Simulation Description:

Project Number:

SR 46 PD&E

Pond H : Volume below the weir elevation has been used as a slug load

Engineer : DTL
Supervising Engineer:
Date: 11-18-2013

Aguifer Data

Base Of Aquifer Elevation, [B] {ft datum);

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

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

2236

33.36

20.00

B . L S T
S 3 ( (b w:‘.x\ e AT RU L ir [

F\(@,\.\\‘c“\\\-\.&_l ‘»f Q(‘ ﬂr‘; SR ﬁ;D'\\ QW\’ ‘1(!/

Fillable Porasity, [n] (%)
Unsaturated Vertical Infiltration Rate, {Iv] (ft/day}):

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

Geometry Data

Equivalent Pond Length, L] {ft): 561.0 *
Equivalent Pond Width, W] (ft): 38.0 *

Ground water mound is expected fo intersect the pond bottom

25.00 ()'\\ L k. ékuulsi ga\r @,G\:L{ [
20.0 A\’A@mﬂ;h £ {3\’:;6‘6{,‘/‘3:“4- '

214244

Stage vs Area Data

Stage Area

{ft datum) (%)
38.00 21424.4 ~
46.00 63945.9 -
47.00 * 86076.5 -

SR 46 PD&E

12-12-2013 20:37:36 Page 1



PONDS Version 3.3.0229
Retention Pond Recovery - Refined Method
Copyright 2008
Devo Seereeram, Ph.D,, P.E.

Scenario Input Data

Scenaric 1 :: 53578.8 f? slug load

Hydrograph Type:
Modflow Routing:

Treatment Volume (ft®)

Slug Load
Routed with infiltration

53578.8 -

Initial ground water level (ft datum} default, 33.36

Time After Time After
Storm Event Storm Event
{days) {days)

0.100 2.000
0.250 2.500
0.500 3.000
1.000

1.500

SR 46 PD&E

12-12-2013 20:37:37 Page2



PONDS Version 3.3.0229

Retention Pond Recovery - Refined Method

Copyright 2008
Devo Seereeram, Ph.D., P.E.

Detailed Results .- Scenario 1 :: 53578.8 ft* slug load
Elapsed Inflow Qutside Stage Infiliration Qverflow Cumuiative Cumulative Cumulative

Time Rate Recharge Elevation Rate Discharge Inflow infiltration Discharge Flow
{hours} {f3ts) {fiday) {ft daturn) (ft¥/s) (ft¥/s} Volume (ft*)  Volume (f*) Volume (ft*) Type
0.000 8929.8000 0.0000 33.360 0.00000 0.00000 0.0 0.0 00 NA.
0.002 8929.8000 0.0000 40,002 4.95926 0.00000 53578.8 29.8 0.0 uP
2.400 0.0000 0.0000 38,522 3.19686 £.00000 53578.8 41674.8 0.0 us

6.000 0.0000 0.0000 38.008 0.50882 £.00000 53578.8 51464.5 0.0 S

E{r 12.000 0.0000 0.0000 37.182 0.06526 £.00000 53578.8 53578.8% 0.0 S

24.000 0.0000 0.0000 36.248 0.00000 £.00000 53578.8 53578.8 0.0 S

36.000 0.0000 0.0000 35,739 0.00000 £.00000 53578.8 53578.8 0.0 S

48.000 0.0000 0.0000 35.413 £.00000 £.00000 53578.8 53578.8 0.0 S

60.000 0.0000 0.0000 35.183 0.00000 £.00000 53578.8 53578.9 0.0 S
72,000 0.0000 0.0000 35.010 — — 53578.8 53578.8 0.0 NA

¥ Q\,@.e‘@,:evr% exehire. BRU W AR Yl s

SR 46 PD&E

12-12-2013 20:37:37 Page3



WATERSHED CHARACTERISTICS

SELECT CATCHMENT CONFIGURATION

CATCHMENT NO.{ CHARACTERISTICS:

Pre-development land use:

Tote! pre-development catchment area:

Total post-development catchment or BMP analysis area:
Pre-devetopment Non DCIA CN:

Pre-development DCIA percentage:

Post-development Non DCIA CN:

Posi-development DCIA percentage:

Estimated Area of BMP {used for rainfall excess not loadings

CATCHMENT NO.2 CHARACTERISTICS:

Pre-development land use;
Post-development land use:

Total pre-development catchment area:
Total post-deveiopment catchment or BMP analysis area:
Pre-development Non DCIA CN:

Pre-development DCIA percentage:

Post-development Non DCIA CN:

Post-development DCIA percentage:

Estirated Area of BMP {used for reinfall excess not lcadings)

ORRRG eneanT e
CLICK ON CELL BELOW TO SELECT

with default EMCs
o o
Post-development land use: oo tigNNay: TN Ga00 £=0.2205
with default EMCs

VIEW CATCHMENT CONFIGURATION

OVERWRITE DEFAULT CONCENTRATICNS USING:

Arou Actes

non DCIA CH %DCIA

\ ¥ mixed land uses (side calculation)

P 'awwk W‘f’:‘q\w R W‘@g RN
E o

OVERWRITE DEFAULT CONCENTRATIONS:

Arez Acros

non DCIA CN *%DOCIA

EMC(N): |

EMC(P):

Pre-devefopment Annual Mass Loading - Nitrogen: 7.597)kglyear
Pre-development Annual Mass Loading - Phosphorus: 1.174ikg/vear
Post-development Annual Mass Loading - Nitrogen: 41.8661kgfyear
Post-development Armual Mass Loading - Phosghorus: 5.616{ka/vear |

CATCHMENT NO.3 CHARACTERISTICS:

Pre-development land use:
Post-development land use:

Total pre-deveiopment catchment area:
Total post-development catchment or BMP analysis area:
Pre-development Non DCIA CN:

Fre-development DCIA percentage:

Post-development Non DCIA CN:

Post-development DCIA percentage:

Estimated Area of BMP (used for rainfall excess not loadings)

v If mixed land uses {side calculation)

Pre-development Annual Mass Loading - Nitrogen: kgfyear
Pre-development Annual Mass Loading - Phosphorus: kaiyear
Post-development Annual Mass Loading - Nitrogem: kafyear
Post-development Annual Mass Loading - Phosphorus: kafyear

OVERWRITE DEFAULT CONCENTRATIONS:

Area Acree

non DCIA CN %DCIA

PRE:
e

CATCHMENT NO.4 CHARACTERISTICS:

1 Iif mixed land uses (side calculation)

Pre-development Annuat Mass Loading - Nitrogen: kgfyear
Pre-development Annual Mass Leading - Phosphorus: kgfyear
Post-gevelopment Annual Mass 1Loading - Nitrogen: kgfyear
Post-development Annual Mass Loading - Phosphorus: kafyear

OVERWRITE DEFAULT CONCENTRATIONS:

Pre-development land use:
Post-development land use:

Total pre-development catchment area:

Total post-development catchment or BMP analysis area:
Pre-gevelopment Non DCIA CN:

Pre-cdevelopment DCIA percentage:

Post-development Non DCIA CN:

Post-devefopment DCIA percentage:

Estimated Area of BMP {used for rainfall excess not loadings

CLICK ON CELL BELDW TO SELECT

La nd use

Araa Acres.

non DCIA CN HOCIA

T
S ﬁ

Pre-development Annual Mass Loading - Nitrogen: kglyear
Pre-development Arnnual Mass Loading - Phosphorus: kgfyear
Post-development Annual Mass Loading - Nitrogen: kglyear
Post-development Annual Mass | oading - Phosphorus: kglvear
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APPENDIX G
Pond Alternatives Location Plans

SR 46 PD&E POND SITING REPORT
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DATE

DESCRIPT ION

DATE

DESCRIPTION

CHRISTOPHER RIZZOLO, P.E.

SHEET
P.E. LICENSE NO. 54078
URS CORPORAT ION T SEMNOLE Counm POND ALTERNATIVES NO.
315 E.ROBINSON STREET, SUITE 245 . COUNTY FINANCIAL PROJECT ID
ORLANDO, FL 328011949 LOCATION PLANS
PH (407)422-0353  FAX (407) 423-2695 SR 46 SEMINOLE 240216-4-28-0/
CERTIFICATE OF AUTHORIZATION NO.000002

danh_lee 4/1/2014 5:09:36 PM

1:\ProJectsN2722145 SR46 PDE\roadway\plan\alternatives\suburban southN\planrd3_DTL.dgn
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REVISIONS
CHRISTOPHER RIZZOLO, P.E. SHEET
DATE DESCRIPTION DATE DESCRIPTION P E. LICENSE NO. 54078 SEMINOLECOUNTY POND ALTERNATIVES .

URS CORPORAT ION

FLORIDA’S RATURAL CaOICE.

3/5 E.ROBINSON STREET, SUITE 245 ROAD NO. COUNTY FINANCIAL PROJECT ID
ORLANDO, F L 328011949 LOCATION PLANS
PH (407)422-0353  FAX (407) 423-2695 SR 46 SEMINOLE 240216 -4-28-0|
CERTIFICATE OF AUTHORIZATION NO.000002
danh_lee 4/1/2014 5:2:00 PM 1:\ProjectsN2722145 SR46 PDE\roadway\plan\alternatlves\suburban south\planrd4.dgn
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P.E. LICENSE NO. 54078 SEMINOLE” COUNTY
URS CORPORATION homes i POND ALTERNATIVES NO.
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PH (407)422-0353  FAX (407) 423-2695 SR 46 SEMINOLE 240216 -4-28-0|
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REVISIONS

DATE

DESCRIPT ION

DATE

DESCRIPTION

CHRISTOPHER RIZZOLO, P.E.

P.E. LICENSE NO. 54078

URS CORPORAT ION

315 E.ROBINSON STREET, SUITE 245
ORLANDO, FL 32801-1949

PH (407)422-0353  FAX (407) 423-2695
CERTIFICATE OF AUTHORIZATION NO. 000002

SEMINOLE COUNTY

FLORIDA’S RATURAL CaOICE.

ROAD NO.
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