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EXECUTIVE SUMMARY 

The Florida Department of Transportation (FDOT) District One is conducting a Project Development 

and Environment (PD&E) Study along SR 72 in Sarasota County to evaluate roadway capacity and 

safety improvements. The PD&E study limits extend approximately 3 miles from east of I-75 to Lorraine 

Road. The project corridor is characterized by commercial and residential development comprised of 

mobile home parks, recreational parks, a plant nursery, and reclaimed recreational properties (historical 

golf courses).  

SR 72 is currently classified by FDOT as an urban minor arterial within the study project area.  The 

proposed typical section consists of a 4-lane divided highway with a 22-foot median and 12-foot 

shared-use paths along both sides of the road. The existing roadside stormwater ditches would be 

replaced by a closed drainage system with curb and gutter.  

The purpose of this Location Hydraulic Report is to address base floodplain encroachments resulting 

from the roadway improvements evaluated in the PD&E Study.  In accordance with Executive Order 

11988 “Floodplain Management”, USDOT Order 5650.2, “Floodplain Management Protection”, and 

Federal-Aid Policy Guide 23 CFR 650A, Floodplains must be protected.  The intent of these regulations 

is to avoid or minimize highway encroachments within the 100-year (base) floodplains and to avoid 

supporting land use development incompatible with floodplain values. 

Floodplain encroachment areas resulting from the proposed SR 72 roadway widening were analyzed 

and quantified.  It is determined that impacts will occur to the floodplain due to the proposed widening 

throughout the project limits and the lengthening and potential upsizing of the six (6) existing cross 

drains in the area. These proposed improvements will result in transverse floodplain encroachments 

to the effective Federal Emergency Management Agency (FEMA) floodplain.  

Floodplain impacts were based on the FEMA effective floodplain panels 12115C0164G, 12115C0168G 

and 12115C0169G dated March 27, 2024. It was concluded that the project will impact approximately 

0.97 acres of the effective floodplain based on the proposed roadway alignment.  Due to the isolated 

nature of the majority of the flood zones, it was determined that the floodplain encroachment is 

classified as “minimal”.  Minimal encroachments on a floodplain occur when there is a floodplain 

involvement, but the impacts on human life, transportation facilities, and natural and beneficial 

floodplain values are not significant and can be resolved with minimal efforts. There are no federally 

regulated floodways within the project limits.  

The proposed cross drains and floodplain compensation (FPC) areas will perform hydraulically in a 

manner equal to or greater than the existing condition, and backwater surface elevations are not 

expected to increase.  As a result, there will be no significant change in flood risk, and there will not be 

a significant change in the potential for interruption or termination of emergency service or in 

emergency evacuation routes.  Therefore, it has been determined that this encroachment is not 

significant.  
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1.0 Project Description 

The Florida Department of Transportation (FDOT) District One is conducting a Project 

Development and Environment (PD&E) Study along SR 72 (Clark Road) in Sarasota County to 

evaluate roadway capacity and safety improvements. The PD&E study limits extend approximately 

3 miles from east of I-75 to Lorraine Road within unincorporated Sarasota County (Figure 1) and 

is shown in the Location Map located in Appendix A. The purpose of this project is to improve 

the operational capacity of SR 72 (Clark Road) from east of I-75 to Lorraine Road to accommodate 

future travel demand projected as a result of area-wide population and employment growth. 

Other goals of the project include enhancing safety conditions and accommodating multimodal 

activity. The PD&E study will evaluate the benefits, costs and impacts of widening this portion of 

SR 72 from a two-lane undivided roadway to a four-lane divided roadway. In keeping with the 

objectives of the Sarasota/Manatee Metropolitan Planning Organization (MPO), the proposed 

project may include shared-use paths on both sides of the roadway to enhance bicycle and 

pedestrian mobility. 

The existing roadway right-of-way is generally 100 feet in width; intermittent wider and narrower 

sections exist along the length of the corridor. Additional right-of-way is anticipated to 

accommodate the proposed improvements.  

The primary vertical datum in this report and in the calculations is the North American Vertical 

Datum of 1988 (NAVD 88).  

 
Figure 1: Project Location Map
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1.1 Existing Typical Section 
The existing typical section of this roadway is a 2-lane undivided highway with 5-foot bike lanes 

on both sides of the road on flushed shoulders. Roadway run-off is collected with an open 

drainage system, utilizing swales to convey run-off to one of six outfalls located within the project 

limits. See Figure 2 below for the Existing Typical Section of SR 72.  

 

 
Figure 2: Existing Typical Section 

1.2 Proposed Typical Section  
The proposed typical section was developed in consideration of input from local agencies and 

public comments received at the public meetings. The proposed typical section includes providing 

a 4-lane divided highway with a 22-foot median and 12-foot shared-use paths along both sides 

of the road. The existing roadside stormwater ditches would be replaced by a closed drainage 

system with curb and gutter. See Figure 3 below for the Proposed Typical Section of SR 72. 

 

Figure 3: Proposed Typical Section 
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2.0 Data Collection 

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

➢ FDOT Drainage Manual, January 2024 

➢ FDOT Drainage Design Guide, January 2024 

➢ Environmental Resource Permit Information Manual, 2014 

➢ Environmental Resource Permit Applicant’s Handbook Volume I, December 22, 2020  

➢ Environmental Resource Permit Applicant’s Handbook Volume II, June 1, 2018 

➢ Federal Emergency Management Agency (FEMA), Panel Nos. 12115C0164G, 

12115C0168G, and 12115C0169G dated March 27, 2024  

➢ U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) Soil 

Survey of Sarasota County, Florida, 2021 

➢ 1-foot contours from National Oceanic and Atmospheric Administration (NOAA) LiDAR for 

Sarasota County, 2007 

➢ SWFWMD Environmental Resource Permitting Website 

➢ Comprehensive Verified List of Impaired Water Bodies, Florida Department of 

Environmental Protection (FDEP), November 2022 

➢ Sarasota County Property Appraiser’s Website (GIS parcel lines), 2023 

➢ Sarasota County ICPR4 watershed models for Phillippi Creek and Dona Bay (Sarasota 

County FTP site), 2022 

➢ National Wetland Inventory (NWI) from U.S. Fish and Wildlife Service (USFWS)  

➢ FDOT PD&E Manual: Topic No. 650-000-001 Project Development and Environment 

Manual, Floodplains, effective July 31, 2024 

 

3.0 Existing Drainage Conditions 

3.1 Topography & Hydrologic Features 
The topography of the project area is relatively flat with elevations ranging from a high of 36 feet 

to a low of 25 feet NAVD 88.  There are six (6) existing cross drains within the study limits of SR 

72, allowing for conveyance of offsite and onsite runoff to the Phillippi Creek (Basins 1 and 2) and 

to Cow Pen Slough Canal (Basins 3 and 4). Information on the size, geometry, lengths, inverts, flow 

directions, and outfall tailwater of each of the cross drains was obtained from the Sarasota County 

ICPR4 watershed models for Phillippi Creek and Dona Bay (Cow Pen Slough). The size and 

geometry of the existing cross drains were confirmed with the FDOT Straight-Line Diagram of 

Road Inventory for SR 72 and SWFWMD Environmental Resource Permits. Please refer to Table 1 

for a summary of existing cross drains.  
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Table 1: Summary of Existing Cross Drains 

Structure Number Basin Approx. Station Description 

CD-01 Basin 1 305+00 Double 42" Pipe 

CD-02 Basin 1 322+10 Double 30" Pipe 

CD-03 Basin 2 345+10 Double 36” Pipe 

CD-04 Basin 3 398+36 Single 24" Pipe 

CD-05 Basin 4 440+00 Single 30" Pipe 

CD-06 Basin 4 455+11 Double 30" Pipe 

 

A Topographic Map and an Existing Drainage Map are included in Appendix A. See Appendix B 

for the FDOT Straight-Line Diagram and SWFWMD ERP 40200.001 Permitted Plans for SR 72. See 

Appendix C for the Existing Cross Drain Analysis. 

3.2 Soils Data & Geotechnical Features 
The project traverses several different soil types according to the Natural Resource Conservation 

Service (NRCS) Soil Survey for Sarasota County. Most of the soils have a hydrologic soil group 

(HSG) of A/D or B/D and relatively high SHGWT elevations. Refer to Table 2 for a summary of the 

predominant soil types found along the project and Appendix A for a Soils Map. 

Table 2: Summary of Predominant Soil Types 

NRCS Map Unit Soil Type HSG 
Depth to Water 

Table (ft) 
Approximate 

Percentage of Area 
 

10 EauGallie, Myakka fine sands B/D 0.5 - 1.5 10.0% 
 

 

22 
Holopaw fine sand, frequently 

ponded 
A/D 0 3.2% 

 

 

30 Ona fine sand B/D 0.5 - 1.5 3.1% 
 

 

51 
Bradenton fine sand- Urban land 

complex 
B/D 0.25 - 1.5 1.0% 

 

 

55 
EauGallie-Myakka fine sands- 

Urban land complex 
B/D 0.5 - 1.5 39.2% 

 

 

62 
Gator-Gator drained mucks, 
ponded-Urban land complex 

C/D 0 - 0.5 1.0% 
 

 

63 
Holopaw fine sand- Urban land 

complex 
A/D 0 17.4% 

 

 

67 
Ona Fine Sand- Urban land 

complex 
B/D 0.5 - 1.5 21.0% 

 

 

69 
Pineda fine sand- Urban land 

complex 
A/D 0.5 - 1.5 0.5% 

 

 
99 Water - 0 3.6%  
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3.3 Environmental Characteristics  

3.3.1 Land Use Data 
This project begins just to the east of the intersection of SR 72 with I-75 and spans 2.9 miles east 

of that intersection. The project corridor is characterized by commercial and residential 

development comprised of mobile home parks, recreational parks, a plant nursery, and reclaimed 

recreational properties (historical golf courses). The Sarasota County Evacuation Map lists SR 72 

(Clark Road) as an Evacuation Route. SR 72 is listed as an Evacuation Route Level E for potential 

storm tide heights greater than 33.0’ and up to 35.0’.  Future land use of this corridor is anticipated 

to stay consistent with existing land use conditions. See for Appendix A for the Sarasota County 

Evacuation Map and the Sarasota County Future Land Use Map. 

3.3.2 Cultural Features 
A desktop analysis for the Cultural Resource Assessment was performed by Archaeological 

Consultants, Inc. to determine, preliminarily, if any significant or potentially significant cultural 

resources, including archaeological sites and historic resources, will be impacted by the 

construction of any of the proposed improvement alternatives within the project corridor in 

Sarasota County. The background research indicated that no archaeological sites had been 

recorded within the study corridor but there is a low to moderate probability for aboriginal 

archaeological sites within the study corridor and a low probability for historic archaeological sites. 

The historic findings during the desktop analysis noted approximately 32 historic resources (11 

previously recorded, 21 newly identified) located within the project corridor. A field survey will be 

necessary for proper identification and evaluation of each historic resource within the project 

corridor at which time an Area of Potential Effects (APE) will be set prior to field work. See 

Appendix C - Cultural Resource Assessment Desktop Analysis Report within the Pond Siting 

Report for further information. 

3.3.3 Natural and Biological Features 
The following threatened or endangered species have the potential to occur within the study area:  

➢ Bald eagle 

➢ Crested caracara  

➢ Florida bonneted bat 

There are two bald eagle nest sites located near the project limits, one near Basin 1 and one near 

Basin 4. Species surveys are underway for the crested caracara and Florida bonneted bat. No 

impacts to the habitats of these species are anticipated.  

3.4 Floodplains/ Floodways 
The Federal Emergency Management Agency (FEMA) has developed a Flood Insurance Rate Map 

(FIRM) for the study area.  The relevant FIRM panel numbers are 12115C0164G and 12115C0168G 

for Sarasota County, Florida dated March 27, 2024. The majority of the project lies within Flood 
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Zone X, areas outside of the 100-year floodplain. Some portions of Basins 1 and 2 are designated 

as Zone AE. See Appendix A for the Effective FEMA Floodplain Map.  

Due to the proposed roadway widening, floodplain impacts are anticipated in Basins 1 and 2. 

There are twelve areas where the proposed improvements will encroach into the effective 

floodplain, with a total of approximately 4.62 Ac-ft of floodplain impacts. See Appendix A for the 

FEMA Floodplain Impact Areas Map and see Appendix D for the FEMA FIRM panels 12115C0164G 

and 12115C0168G.  

3.4.1 Flooding History and Maintenance Concerns 
There are no reports of flooding within the project limits. An Environmental Look-Around (ELA) 

meeting was conducted on March 1, 2023 at the UF/IFAS Green Room located at Twin Lakes Park. 

Those that attended the ELA meeting included the project study team, members of the SR 72 

widening design project team, FDOT staff, representatives for Sarasota County, representatives 

for FPL, and representatives for Twin Lakes Park and the University of Florida Institute of Food and 

Agricultural Sciences (UF/IFAS). No concerns with the existing cross drains or with flooding 

throughout the project study area was reported. A summary of the meeting can be found in 

Appendix F - ELA Meeting Summary of the Pond Siting Report.  

Overseers of the SR 72 Roundabout at Proctor Road and the SR 72 Roundabout at Lorraine Road 

were contacted after the September 2022 hurricane, Hurricane Ian, to see how those projects 

faired the storm. Both of these projects were in the construction phase during Hurricane Ian. The 

overseers of both projects reported minimal to no impacts. See Appendix E for the 

Correspondence.  

3.5 Wetland Impacts 
The existing wetlands within the project corridor include freshwater emergent wetlands, 

freshwater ponds and riverines. Minor impacts to freshwater emergent wetlands are anticipated 

between Proctor Road and Churchill Downs Road given the widening of the roadway, proposed 

sidewalk, and proposed roundabout. Gravity walls behind the sidewalk and other mitigation 

measures may be feasible to minimize wetland impacts. No wetland impacts are anticipated from 

the stormwater management facilities. See Appendix A for a Wetlands Map 

 

4.0 Proposed Drainage Conditions 

The stormwater runoff from the project limits will be collected and conveyed in a curb inlet and 

pipe network to the proposed wet detention ponds.  The ponds will discharge at or near the same 

cross drains that carry the roadway runoff in the existing condition.  The proposed ponds have 

been sized to achieve the required water quality treatment and water quantity attenuation and 

serve as a budgetary estimation tool for right-of-way acquisition for the project to the 
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Department. The Proposed Drainage Map is included in Appendix A. Please refer to the Pond 

Siting Report prepared for this study. 

To keep the offsite drainage conditions consistent with the existing conditions, modifications to 

the existing cross drains and ditches in the project area are required. See Appendix A for the 

Cross Drain Locations Map showing the cross drain locations and the proposed interceptor 

ditches. The size and extents of the interceptor ditches are approximate and will need to be 

finalized based on topographical survey information during the design phase. 

4.1 Cross Drain Analysis 
Improvements to the existing cross drains along the SR 72 project limits will be required to 

maintain existing drainage patterns. The proposed cross drain improvements will include 

extending the cross drains to accommodate for the roadway widening and potentially upsizing 

the cross drains as needed. The existing cross drains were analyzed using the Federal Highway 

Administration HY-8 (v. 7.70) cross drain modeling software. The proposed cross drains were 

modeled by keeping flow line inverts and tailwater elevations the same and using the necessary 

extended length to accommodate for the roadway widening. CD-02, CD-04, and CD-05 had 

proposed headwaters that were higher than 0.1’ above the existing headwater so those cross 

drains were proposed to be upsized. See Table 3 for a summary of this cross drain analysis and 

see Appendix F for the Proposed Cross Drain Analysis.  

During the design phase more accurate information regarding the tailwater conditions and 

roadway profile will be available to the designer and a more detailed analysis of these cross drains 

will be required.  

Table 3: Summary of Existing and Proposed Cross Drain Analysis 

Structure  Exist. Geometry Exist. Headwater Prop. Geometry Prop. Headwater Flow (cfs) 

CD-01 120’ – (2)42" 30.54’ 139’ – (2)42" 30.56’ 62.89 

CD-02 58’ – (2)30" 31.84’ 152’ – (2)42" 31.67’ 58.65 

CD-03 62’ – (2)36” 30.45’ 126’ – (2)36” 30.48’ 28.27 

CD-04 60’ – 24" 33.78’ 133’ – 30" 33.43’ 14.32 

CD-05 50’ – 30" 27.07’ 117’ – 36" 26.76’ 24.40 

CD-06 70’ – (2)30" 24.33’ 79’ – (2)30" 24.33’ 54.25 

 

4.2 Longitudinal & Traverse Floodplain Impacts  
The proposed widening of SR 72 will result in transverse impacts to the 100-year floodplain. The 

transverse impacts are due to the extension or replacement of the six existing cross drains. To 

minimize upstream impacts, FDOT design criteria for conveyance systems allows no significant 

rise in flood stages at the upstream end of the structures. During design, efforts should be made 

to ensure that proposed base headwater elevations do not surpass 0.1 feet of rise from the 

existing condition, and every necessary action should be taken to minimize upstream impacts.  
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There are no longitudinal impacts to the effective FEMA floodplain.  

4.3 Project Classification 
The floodplain encroachment area is classified as “minimal”.  Minimal encroachments on a 

floodplain occur when there is a floodplain involvement, but the impacts on human life, 

transportation facilities, and natural and beneficial floodplain values are not significant and can 

be resolved with minimal efforts.  Normally, these minimal efforts to address the impacts will 

consist of applying the Department’s drainage design standards and following the Water 

Management District’s procedures to achieve results that will not increase or significantly change 

the flood elevations and/or limits. 

4.4 Risk Evaluation 
There is no change in flood “Risk” associated with this project.  The encroachments will not have 

a significant potential for interruption or termination of transportation facilities needed for 

emergency vehicles or used as an evacuation route.  In addition, no significant adverse impacts 

on natural and beneficial floodplain values are anticipated and no significant impacts to drivers 

are expected. 

4.5 PD&E Manual Requirements with Minimal Encroachment 
1. The history of flooding of the existing facilities and/or measures to minimize any impacts 

due to the proposed project improvements.  

There are no documented reports of flooding along SR 72. Floodplain Compensation 

areas will be constructed to mitigate loss of storage in the floodplain due to the 

project improvements.  In addition, stormwater treatment areas are proposed to 

attenuate runoff.  The project will have no adverse impact on the existing condition.  

2. Determination of whether the encroachment is longitudinal or transverse, and if it is a 

longitudinal encroachment an evaluation and discussion of practicable avoidance 

alternatives.  

There are only transverse encroachments to the effective floodplain. The transverse 

floodplain impacts from the project occur due to the extension or replacement of 

the existing cross drains. The impacts at these locations are not analyzed during this 

study and will need to be addressed during the design phase.  

3. The practicability of avoidance alternatives and/or measures to minimize impacts.  

The project will take every effort to minimize floodplain impacts resulting from the 

roadway fill. The centerline of the roadway has been shifted six feet south to help to 

reduce the volume of floodplain impacts along the northern side of the existing 

road. Additionally, the maximum allowable roadway embankment slope will be used 

within the floodplain area to minimize the floodplain impacts.  
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4. Impact of the proposed improvements on emergency services and evacuation.  

The proposed cross drains will perform hydraulically in a manner equal to or greater 

than the existing condition, and backwater elevations are not expected to increase.  

As a result, there will be no significant change in flood risk, and there will not be a 

significant change in the potential for interruption or termination of emergency 

service or in emergency evacuation routes.  

5. Impacts of the proposed improvement on the base flood, likelihood of flood risk, 

overtopping, location of overtopping, backwater, etc.  

The proposed cross drains will perform hydraulically in a manner equal to or greater 

than the existing condition.  As a result, there will be no significant change in flood 

risk or overtopping.  

6. Determination of the impact of the proposed improvements on regulatory floodways, if 

any, and documentation of coordination with FEMA and local agencies to determine the 

project’s consistency with the regulatory floodway. 

There is no involvement with regulatory floodways on this project. 

7. The impacts on natural and beneficial floodplain values, and measures to restore and 

preserve these values (this information may also be addressed as part of the wetland 

impact evaluation and recommendations).  

Will be addressed as part of the Natural Resource Evaluation Report. 

8. Consistency of the proposed improvements with the local floodplain development plan or 

the land use elements in the Comprehensive Plan, and the potential impacts of 

encouraging development within the 100-year base floodplain.  

The project will remain consistent with local floodplain development plans.  The 

project will not support base floodplain development that is incompatible with 

existing floodplain management programs.  

9. A map showing project, location and impacted floodplains. Provide copies of all applicable 

FIRM maps should be included within the final LHR report appendix.  

See Appendix A for the Project Location Map, FEMA Map, and the Floodplain 

Impacts Map and Appendix D for the effective FEMA FIRM panel maps.  

10. Results of any and all project risk assessments performed.  

The proposed cross drains will perform hydraulically in a manner equal to or greater 

than the existing condition.  As a result, there will be no significant change in flood 

risk. 
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5.0 Conclusions and Recommendations 

The analysis of the six existing cross drains within project limits showed that all cross drains were 

operating as designed in the existing condition. The proposed modifications to the existing 

structures include lengthening the cross drains due to the roadway widening and upsizing the 

cross drains as determined by the modeled proposed conditions. The improvements will be 

hydraulically equivalent to or greater than the existing conditions. Backwater surface elevations 

are not expected to increase, and these changes will cause minimal increases in flood heights and 

flood limits.   

Floodplain encroachments will occur due to the proposed roadway widening and structure 

modifications. This project will not result in any new or increased adverse environmental impacts.  

There will be no significant change in the potential for interruption or termination of emergency 

service or emergency evacuation routes. Therefore, it has been determined that these 

encroachments are not significant.
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APPENDIX A – EXHIBITS 
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Soil Type
10 - EauGallie, Myakka fine sands (HSG: B/D)

22 - Holopaw fine sand, frequently ponded (HSG: A/D)

30 - Ona fine sand (HSG: B/D)

51 - Bradenton fine sand-Urban land complex (HSG: B/D)

55 - EauGallie-Myakka fine sands-Urban land complex (HSG: B/D)

62 - Gator-Gator, drained mucks, ponded-Urban land complex (HSG: C/D)

63 - Holopaw fine sand, ponded-Urban land complex (HSG: A/D)

67 - Ona fine sand-Urban land complex (HSG: B/D)

69 - Pineda fine sand-Urban land complex (HSG: A/D)

99 - Water



Sarasota County  Evacuation Map

 

No. Shel ter Name a ddre SS a pprox. 
e lev atio N

dog/Ca t 
Shel ter

1 Booker Middle School 2250 Myrtle St. 30’

2 Tuttle Elementary School 2863 8th St. 34’

3 Bishop Nevins Academy 4380 Fruitville Rd. 26’

4 Sarasota High School 1000 S. School Ave. 11’ - 23’

5 Brookside Middle School 3636 S. Shade Ave. 27’

6 Southside Elementary School 1901 Webber St. 22’

7 Brentwood Elementary School 2500 Vinson Ave. 25’

8 Riverview High School 1 Ram Way 18’

22 Phillippi Shores Elementary 
School 4747 S. Tamiami Trail 32’

24 Ashton Elementary School 5110 Ashton Rd. 30’

25 Gulf Gate Elementary School 6500 S. Lockwood Ridge Rd. 21’

26 Pine View School 501 Old Venice Rd. 15’

30 Venice Community Center 326 S. Nokomis Ave. 19’

32 Glenallen Elementary School 7050 Glenallen Blvd. 20’

33 North Port High School 6400 W. Price Blvd. 21’

34 Heron Creek Middle School 6501 W. Price Blvd. 21’

35 Toledo Blade Elementary School 1201 Geranium Ave. 24’

36 Woodland Middle School 2700 Panacea Blvd. 31’

37 Taylor Ranch Elementary School 2500 Taylor Ranch Rd. 19’

38 Atwater Elementary School 4701 Huntsville Ave. 25’

In the event of a community emergency, Sarasota County has 20 emergency shelters for 
residents and visitors available as a last resort.  Become familiar with the shelter information 
provided and make sure everyone in your household knows the following shelter facts:

 9 Shelters are opened on an “as-needed” basis. 
 9 Shelter openings may vary with each emergency.
 9 Pet friendly shelters require current vaccination records for dogs and cats.
 9 Never go to a shelter unless local officials have announced it is open.
 9 Current shelter information is available from local radio and television stations, the 

Sarasota County Call Center at (941) 861-5000 and Access Sarasota.  More information 
is available on the county website,  www.scgov.net. 

e me r g e NCy  Sh e l t e r S
Shelter openings may vary with each emergency. Stay tuned to local media for a listing 
of shelters that will be open. Do not go to a shelter until local officials announce in the 
media that the shelter is open. Shelter openings will differ by size and intensity of a 
disaster. See map and shelter list above.

Spe Cia l  Ne e d S Sh e l t e r S
Sarasota County provides a shelter program for those residents requiring special 
medically related care. Special needs shelters will be available for persons requiring 
more skilled medical care than available in a public shelter but not requiring an acute 
care facility such as a hospital. If this type of extended care is needed, contact the 
Sarasota County Emergency Management offce at 941-861-5000 or go online to www.
scgov.net to be considered for registration into this program.

Fu NCt io Na l  Ne e d S Su ppo r t  Se r v iCe S (FNSS)
Functional Needs Support Services are services that enable children and adults 
to maintain their usual level of independence in a general population shelter. 
Those requiring FNSS may have physical, sensory, mental health, cognitive and/
or intellectual disabilities affecting their ability to function independently without 
assistance. Individuals will not be turned away from general population shelters, 
or inappropriately placed in other environments. Upon arrival to a Sarasota County 
general population shelter, inform Shelter Management staff of your request for 
services to ensure the most effective approach. Sarasota County will make every effort 
to meet functional and access needs at approved County shelters upon request.

d o g  a Nd  Ca t  Fr ie Nd l y  Sh e l t e r S
Sarasota County offers six dog and cat-friendly shelters, indicated on the shelter list of this 
guide. If you are unable to meet these requirements, please make other arrangements to 
shelter your pet.

 9 Provide proof of current license and vaccination
 9 Pet must be in an appropriate pet crate 
 9 Provide all items required for your pet
 9 You are responsible for the care of your pet while in the shelter 
 9 Cohabitation of pets and owners is not permitted

Sara Sot a  Cou Nty  Shel ter i NForma tio N

USING YOUR COUNTY MAP
1. Locate where you live and work on the map.
2. Determine whether you are in an evacuation area, and if so, what level (color).
3. If you are in an evacuation area, or mobile home/manufactured home/RV, decide where you will go if ordered to evacuate. Your 

choices include: 
 9 Home of a relative or friend outside the evacuation zone
 9 Hotel/motel outside the evacuation zone (make  

 arrangements early)
 9 Go to a public shelter
 9 As a last resort leave the area entirely

4. If you must go to a public shelter, use your county map to decide which one is convenient. Make sure you verify the shelter is 
open before you go.

HURRICANE THREAT
 9 The colored areas on the map are vulnerable to storm surge. Storm surge is the saltwater flooding that rushes over coastal areas 

when the eye of a hurricane crosses land. 
 9 Storm surge creates a path of destruction, wiping out structures as it rapidly surges inland and then recedes. This is a life 

threatening situation for anyone who ignores mandatory evacuation orders and stays in vulnerable areas. 
 9 Hurricanes are categorized on a scale of 1 to 5, depending on wind strength and destructive power. The evacuation zones are 

color coded to designate the level of storm surge likely to occur with the five categories. 
 9 If you live in an area ordered to evacuate, gather your family/pets and emergency supplies, secure your home and leave 

immediately. Failure to obey a mandatory evacuation order is a violation of state and local laws.

Note: a ll persons living in mobile homes/manufactured homes/r vs must evacuate for all mandatory evacuation orders, 
regardless of where you are located in the county.

A PARENT’S GUIDE ON WHAT TO 
BRING TO A SHELTER FOR YOUR 
CHILDREN

 9 Please bring age appropriate items for your child
 9 Baby food jars - combination of vegetables, fruits, cereals and 

meats 
 9 Cereal (child age specific)
 9 Favorite snacks
 9 Healthy snacks
 9 Diaper wipes 
 9 Diapers / pull-ups
 9 Formula (powered and/or ready-made)
 9 Oral electrolyte solution, such as Pedialyte
 9 Juice boxes
 9 Baby bottles
 9 Baby feeding spoons
 9 Nipples for baby bottles
 9 Diaper rash ointment
 9 Disposable changing pads
 9 Infant bathing basin, wash cloths and towels
 9 Infant hat and booties 
 9 Lightweight blankets
 9 Portable crib
 9 Toddler potty seat  
 9 Small toys that don’t make noise such as books, cards, 

puzzles, handheld games, extra batteries, and any special item 
that the child may be attached to that provides comfort.

SARASOTA COUNTY CALL CENTER 941-861-5000
WWW.SCGOV.NET

EVACUATION INFORMATION 941-861-5000

TDD-DEAF COMMUNICATIONS 941-861-1833

SPECIAL NEEDS REGISTRY 941-861-5000

AMERICAN RED CROSS  
SW FLORIDA CHAPTER 941-379-9300

SUNCOAST COMMUNITIES BLOOD BANkS
1760 Mound Street
Sarasota, FL 34236

1097 N. Tamiami Trail
Nokomis, FL 34275

710 N. Brevard Ave.
Arcadia, FL  34266

For more information, call toll 
free 1-866-97-BLOOD or visit 
WWW.SCBB.ORG.

CATHOLIC CHARITIES 941-355-4680

VOLUNTEER COMMUNITY CONNECTIONS 941-953-5965

SALVATION ARMY 941-954-4673

UNITED WAY 941-366-2686

211 REFERRAL LINE 211

ANIMAL SERVICES 941-861-9500

FLORIDA POWER AND LIGHT 800-468-8243

HIGHWAY PATROL 941-492-5850

SHERIFF 941-861-5800

SOLID WASTE 941-861-5000

NOAA WEATHER RADIO, 
VENICE 

FREQ 162.40 MHz
FIPS code 012115

AM AND FM RADIO STATIONS

radio am
WLSS 930
WTMY 1320
WWPR 1490

WSRQ 1220
WBRD 1420
WENG 1530

radio F m
WJIS 88.1 
WSMR 89.1
WLTQ 92.1 
WHPT 102.5
WSRQ 106.9

WkZM 104.3
WTZB 105.9
WCTQ 106.5
WSRZ 107.9

do Not Call  9-1-1 For hurri Ca Ne iNForma tio N

import a Nt Co Nt a Ct i NForma tio N

NOAA WEATHER RADIO
A NOAA weather radio can provide you with valuable 
hurricane information as well as vital warning information 
for tornadoes, severe thunderstorms and other dangerous 
weather phenomena. It also broadcasts warning and post-
event information for all types of hazards such as chemical 
releases and significant matters of public safety.

WEB BASED HURRICANE 
INFORMATION
Sarasota County Government maintains a special web site 
to relay important hurricane information for local residents. 
You can find out which, if any, evacuation zone you live 
in, your nearest public shelters, special needs registration 
forms and much more.  For more information, visit www.
scgov.net, keyword: all hazards.

MEDICAL RESERVE CORPS 
(MRC) OF SARASOTA 
VOLUNTEER OPPORTUNITY
The MRC is a community-based group of medical and 
non-medical volunteers.  Training is provided to help 
members fulfill their roles.  Examples include dispensing 
of medication or vaccinations, serving in hurricane 
shelters, assisting with disease outbreak investigation and 
community outreach. Please call 941-861-2900 or visit 
www.mrcsarasota.org if you would like to volunteer.

STORM DEBRIS 
Remember to separate storm debris into the following 
categories:

 9 Garbage – place spoiled food in containers, or double 
bag it for pick-up

 9 Household goods – furniture, clothes, books, toys 
and carpet 

 9 Vegetative – tree limbs and trunks
 9 Construction materials – drywall, roof shingles, 

aluminum
 9 Appliances – refrigerators, water heaters, televisions 

and computers
t ips:

 9 Avoid stacking debris by utility poles, under 
power lines, on top of water meter or other water 
connections, by fire hydrants, by vehicles, next to 
mailboxes or fences or on storm drains

 9 Do not place storm debris in the street
Live on a private road? If so, residents must grant the 
county the right to enter the roadway for debris removal. 
For further information or to obtain the Right-of-Entry/Hold 
Harmless form, call 941-861-5000.  

If a storm causes damage to your property, call 941-861-
5000 for instructions on how to prepare storm-related 
debris for removal.  If debris is not properly prepared, the 
property owner/resident is responsible for debris disposal 
and the cost for removal.

SARASOTA COUNTY 
NOTIFICATION SYSTEM – 
CodeRED
Sarasota County utilizes the CodeRED Notification System 
- a free, secure, advanced and effective emergency 
system that allows you to receive calls, emails alerts 
or text messages about events that could impact your 
neighborhood or help protect your family or property.  This 
system allows us to send critical communications to all or 
targeted areas within the county when immediate actions 
are required. Your contact information remains private, 
and will only be used for PUBLIC HEALTH, SAFETY and 
WELLNESS purposes.  Anyone with a physical address in 
Sarasota County may participate.   Visit www.scgov.net for 
more information, to register now or update information, or 
call 941-861-5000.

Level A - Evacuate red areas and all manufactured home 
               residents

Level B - Evacuate red and orange areas 
               and all manufactured home residents

Level C - Evacuate red, orange and yellow areas 
               and all manufactured home residents

Level D - Evacuate red, orange, yellow and 
               green areas and all manufactured homes

Level E - Evacuate red, orange, yellow,
               green and purple areas and all 
               manufactured home residents

LEGEND
Evacuation Levels

Evacuation Shelters

Potential Storm 
Tide Heights (FT)

To 7’

To 15’

To 26’

To 33’

To 35’

Evacuation Routes

CATEGORY WIND VELOCITY (MPH)

SAFFIR-SIMPSON 
HURRICANE WIND SCALE

Category 1 74 to 95

Category 2 96 to 110

Category 3 111 to 129

Category 4 130 to 156

Category 5 157 and over
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SARASOTA COUNTY ORDINANCE NO. 89-18, AS THE SAME MAY BE
AMENDED FROM TIME TO TIME.  THE BOUNDARIES OF LAND USE
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REVIEWED AT SARASOTA COUNTY PLANNING SERVICES,
1660 RINGLING BOULEVARD, SARASOTA, FLORIDA.
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FUTURE LAND USE

AREA NAME

COMMERCIAL CENT ER U NDEFINED BOU NDARIES

AIRPORT FACILITY
o Public
p Priva te

U RBAN SERVICE AREA BOU NDARY

FU T U RE U RBAN SERVICE AREA BOU NDARY

ENGLEWOOD T OWN CENT ER

NOK OMIS VILLAGE CENT ER

OSPREY  VILLAGE CENT ER

FU T U RE FU LL ACCESS INT ERCHANGE

SPECIAL PLANNING AREA 2 - MEDICAL BOU LEVARD

FU T U RE T HOROU GHFARE

SPECIAL PLANNING AREA 3 - FRU IT VILLE INT ERCHANGE 
EAST  COMPACT  U RBAN EcoDev

SPECIAL PLANNING AREA 1 - U NIVERSIT Y  T OWN 
CENT ER - SIPOC

AFFORDABLE HOU SING OVERLAY

LOW DENSIT Y  RESIDENT IAL ( < 2 DU s/ACRES )

MEDIU M DENSIT Y  RESIDENT IAL ( ≥ 5 AND ≤ 9 DU s/ACRE )

HIGH DENSIT Y  RESIDENT IAL( > 9 AND ≤ 13 DU s/ACRE )

LIGHT  OFFICE

COMMERCIAL CENT ER

COMMERCIAL CORRIDOR

COMMERCIAL HIGHWAY  INT ERCHANGE

MAJOR EMPLOY MENT  CENT ER - MEC

MAJOR GOVERNMENT  U SES

OFFICE/MU LT I-FAMILY  RESIDENT IAL

BARRIER ISLAND

INCORPORAT ED AREA

WAT ER

MODERAT E DENSIT Y  RESIDENT IAL ( ≥ 2 AND < 5 DU s/ACRE )

PU BLIC CONSERVAT ION/PRESERVAT ION

RU RAL

SEMI-RU RAL
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 SR 72 (Clark Road) PD&E Study – Location Hydraulic Report  

APPENDIX C – EXISTING CROSS DRAIN ANALYSIS  
  



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 57.27 cfs 

Design Flow: 62.89 cfs 

Maximum Flow: 105.73 cfs 

Table 1 - Summary of Culvert Flows at Crossing: CD-01 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

Pre Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

30.38 57.27 57.27 0.00 1 
30.49 62.89 62.89 0.00 1 
30.57 66.96 66.96 0.00 1 
30.66 71.81 71.81 0.00 1 
30.76 76.65 76.65 0.00 1 
30.85 81.50 81.50 0.00 1 
30.95 86.35 86.35 0.00 1 
31.05 91.19 91.19 0.00 1 
31.15 96.04 96.04 0.00 1 
31.26 100.88 100.88 0.00 1 
31.36 105.73 105.73 0.00 1 
35.00 226.51 226.51 0.00 Overtopping 



Rating Curve Plot for Crossing: CD-01 

 

Culvert Data: Pre 

Table 1 - Culvert Summary Table: Pre 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

57.27 
cfs 

57.27 
cfs 

30.38 2.37 3.77
1 

4-
FFf 

-
1.00 

1.65 3.5
0 

4.22 2.98 0.71 

62.89 
cfs 

62.89 
cfs 

30.49 2.50 3.88
2 

4-
FFf 

-
1.00 

1.73 3.5
0 

4.28 3.27 0.68 

66.96 
cfs 

66.96 
cfs 

30.57 2.59 3.96
0 

4-
FFf 

-
1.00 

1.79 3.5
0 

4.32 3.48 0.67 

71.81 
cfs 

71.81 
cfs 

30.66 2.70 4.05
3 

4-
FFf 

-
1.00 

1.86 3.5
0 

4.36 3.73 0.66 

76.65 
cfs 

76.65 
cfs 

30.76 2.80 4.14
7 

4-
FFf 

-
1.00 

1.92 3.5
0 

4.40 3.98 0.66 

81.50 
cfs 

81.50 
cfs 

30.85 2.90 4.24
2 

4-
FFf 

-
1.00 

1.99 3.5
0 

4.44 4.24 0.66 



86.35 
cfs 

86.35 
cfs 

30.95 3.00 4.34
0 

4-
FFf 

-
1.00 

2.05 3.5
0 

4.48 4.49 0.66 

91.19 
cfs 

91.19 
cfs 

31.05 3.10 4.43
9 

4-
FFf 

-
1.00 

2.11 3.5
0 

4.51 4.74 0.66 

96.04 
cfs 

96.04 
cfs 

31.15 3.20 4.54
1 

4-
FFf 

-
1.00 

2.16 3.5
0 

4.55 4.99 0.66 

100.8
8 cfs 

100.8
8 cfs 

31.26 3.31 4.64
5 

4-
FFf 

-
1.00 

2.22 3.5
0 

4.58 5.24 0.66 

105.7
3 cfs 

105.7
3 cfs 

31.36 3.41 4.75
2 

4-
FFf 

-
1.00 

2.27 3.5
0 

4.61 5.49 0.67 

Culvert Barrel Data 
Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 26.61 ft, 

    Outlet Elevation (invert): 26.61 ft 

Culvert Length: 120.00 ft, 

    Culvert Slope: 0.0000 

Culvert Performance Curve Plot: Pre 

 



Water Surface Profile Plot for Culvert: Pre 

 

Site Data - Pre 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 26.61 ft 

Outlet Station: 120.00 ft 

Outlet Elevation: 26.61 ft 

Number of Barrels: 2 

Culvert Data Summary - Pre 

Barrel Shape: Circular 

Barrel Diameter: 3.50 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Beveled Edge (1:1) (Ke=0.2) 

Inlet Depression: None 

Tailwater Data for Crossing: CD-01 

Table 2 - Downstream Channel Rating Curve (Crossing: CD-01) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

57.27 30.13 4.22 0.71 0.34 0.19 
62.89 30.19 4.28 0.68 0.35 0.18 
66.96 30.23 4.32 0.67 0.35 0.17 
71.81 30.27 4.36 0.66 0.35 0.16 
76.65 30.31 4.40 0.66 0.36 0.15 
81.50 30.35 4.44 0.66 0.36 0.15 
86.35 30.39 4.48 0.66 0.36 0.14 
91.19 30.42 4.51 0.66 0.37 0.14 
96.04 30.46 4.55 0.66 0.37 0.14 
100.88 30.49 4.58 0.66 0.37 0.14 
105.73 30.52 4.61 0.67 0.37 0.13 

Tailwater Channel Data - CD-01 

Tailwater Channel Option: Irregular Channel 

Channel Slope: Irregular Channel 

User Defined Channel Cross-Section 

Coord No. Station (ft) Elevation (ft) Manning's n 

1 -0.10 50.12 0.1000 
2 0.00 35.15 0.1000 
3 7.50 35.10 0.0800 
4 27.00 26.28 0.0800 
5 30.00 25.91 0.0800 
6 32.00 26.42 0.0800 
7 38.00 29.03 0.0800 
8 48.00 29.51 0.0800 
9 65.00 29.92 0.1000 
10 220.00 30.17 0.1000 
11 220.10 45.12 0.0000 

Roadway Data for Crossing: CD-01 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 1500.00 ft 

Crest Elevation: 35.00 ft 



Roadway Surface: Paved 

Roadway Top Width: 75.00 ft 



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 51.92 cfs 

Design Flow: 58.65 cfs 

Maximum Flow: 72.40 cfs 

Table 1 - Summary of Culvert Flows at Crossing: CD-02 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

Pre Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

31.48 51.92 51.92 0.00 1 
31.57 53.97 53.97 0.00 1 
31.65 56.02 56.02 0.00 1 
31.76 58.65 58.65 0.00 1 
31.82 60.11 60.11 0.00 1 
31.90 62.16 62.16 0.00 1 
31.98 64.21 64.21 0.00 1 
32.07 66.26 66.26 0.00 1 
32.15 68.30 68.30 0.00 1 
32.23 70.35 70.35 0.00 1 
32.32 72.40 72.40 0.00 1 
33.00 88.83 88.83 0.00 Overtopping 



Rating Curve Plot for Crossing: CD-02 

 

Culvert Data: Pre 

Table 1 - Culvert Summary Table: Pre 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

51.92 
cfs 

51.92 
cfs 

31.48 2.38 3.11
1 

1-
S1f 

1.44 1.64 3.0
0 

3.13 3.67 0.74 

53.97 
cfs 

53.97 
cfs 

31.57 2.44 3.19
6 

1-
S1f 

1.48 1.68 3.0
0 

3.18 3.82 0.75 

56.02 
cfs 

56.02 
cfs 

31.65 2.49 3.28
1 

1-
S1f 

1.51 1.71 3.0
0 

3.24 3.96 0.75 

58.65 
cfs 

58.65 
cfs 

31.76 2.56 3.38
8 

4-
FFf 

1.55 1.75 3.0
0 

3.31 4.15 0.76 

60.11 
cfs 

60.11 
cfs 

31.82 2.60 3.44
7 

4-
FFf 

1.57 1.78 3.0
0 

3.35 4.25 0.77 

62.16 
cfs 

62.16 
cfs 

31.90 2.65 3.53
1 

4-
FFf 

1.61 1.81 3.0
0 

3.40 4.40 0.77 



64.21 
cfs 

64.21 
cfs 

31.98 2.71 3.61
4 

4-
FFf 

1.64 1.84 3.0
0 

3.46 4.54 0.78 

66.26 
cfs 

66.26 
cfs 

32.07 2.76 3.69
7 

4-
FFf 

1.67 1.87 3.0
0 

3.51 4.69 0.79 

68.30 
cfs 

68.30 
cfs 

32.15 2.82 3.78
0 

4-
FFf 

1.70 1.90 3.0
0 

3.56 4.83 0.79 

70.35 
cfs 

70.35 
cfs 

32.23 2.87 3.86
4 

4-
FFf 

1.73 1.93 3.0
0 

3.61 4.98 0.80 

72.40 
cfs 

72.40 
cfs 

32.32 2.93 3.94
8 

4-
FFf 

1.77 1.96 3.0
0 

3.65 5.12 0.80 

Culvert Barrel Data 
Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 28.37 ft, 

    Outlet Elevation (invert): 28.03 ft 

Culvert Length: 58.00 ft, 

    Culvert Slope: 0.0059 

Culvert Performance Curve Plot: Pre 

 



Water Surface Profile Plot for Culvert: Pre 

 

Site Data - Pre 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 28.37 ft 

Outlet Station: 58.00 ft 

Outlet Elevation: 28.03 ft 

Number of Barrels: 2 

Culvert Data Summary - Pre 

Barrel Shape: Circular 

Barrel Diameter: 3.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Beveled Edge (1:1) (Ke=0.2) 

Inlet Depression: None 

Tailwater Data for Crossing: CD-02 

Table 2 - Downstream Channel Rating Curve (Crossing: CD-02) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

51.92 31.16 3.13 0.74 0.20 0.09 
53.97 31.21 3.18 0.75 0.20 0.09 
56.02 31.27 3.24 0.75 0.20 0.09 
58.65 31.34 3.31 0.76 0.21 0.09 
60.11 31.38 3.35 0.77 0.21 0.09 
62.16 31.43 3.40 0.77 0.21 0.09 
64.21 31.49 3.46 0.78 0.22 0.09 
66.26 31.54 3.51 0.79 0.22 0.09 
68.30 31.59 3.56 0.79 0.22 0.09 
70.35 31.64 3.61 0.80 0.23 0.09 
72.40 31.68 3.65 0.80 0.23 0.09 

Tailwater Channel Data - CD-02 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 10.00 ft 

Side Slope (H:V): 4.00 (_:1) 

Channel Slope: 0.0010 

Channel Manning's n: 0.1000 

Channel Invert Elevation: 28.03 ft 

Roadway Data for Crossing: CD-02 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 2500.00 ft 

Crest Elevation: 33.00 ft 

Roadway Surface: Paved 

Roadway Top Width: 36.00 ft 



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 25.38 cfs 

Design Flow: 28.27 cfs 

Maximum Flow: 31.93 cfs 

Table 1 - Summary of Culvert Flows at Crossing: CD-03 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

Pre Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

30.30 25.38 25.38 0.00 1 
30.33 26.04 26.04 0.00 1 
30.36 26.69 26.69 0.00 1 
30.39 27.34 27.34 0.00 1 
30.44 28.27 28.27 0.00 1 
30.45 28.66 28.66 0.00 1 
30.48 29.31 29.31 0.00 1 
30.51 29.96 29.96 0.00 1 
30.54 30.62 30.62 0.00 1 
30.56 31.27 31.27 0.00 1 
30.57 31.93 31.93 0.00 1 
33.00 89.22 89.22 0.00 Overtopping 



Rating Curve Plot for Crossing: CD-03 

 

Culvert Data: Pre 

Table 1 - Culvert Summary Table: Pre 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

25.38 
cfs 

25.38 
cfs 

30.30 1.57 2.83
0 

7-
A2
t 

-
1.00 

1.13 2.5
5 

2.21 1.98 0.61 

26.04 
cfs 

26.04 
cfs 

30.33 1.59 2.86
1 

7-
A2
t 

-
1.00 

1.15 2.5
8 

2.24 2.01 0.61 

26.69 
cfs 

26.69 
cfs 

30.36 1.62 2.89
2 

7-
A2
t 

-
1.00 

1.16 2.6
1 

2.27 2.05 0.62 

27.34 
cfs 

27.34 
cfs 

30.39 1.64 2.92
3 

7-
A2
t 

-
1.00 

1.18 2.6
3 

2.29 2.08 0.62 



28.27 
cfs 

28.27 
cfs 

30.44 1.68 2.96
6 

7-
A2
t 

-
1.00 

1.20 2.6
7 

2.33 2.13 0.63 

28.66 
cfs 

28.66 
cfs 

30.45 1.69 2.98
3 

7-
A2
t 

-
1.00 

1.21 2.6
9 

2.35 2.15 0.63 

29.31 
cfs 

29.31 
cfs 

30.48 1.71 3.01
3 

7-
A2
t 

-
1.00 

1.22 2.7
1 

2.37 2.18 0.63 

29.96 
cfs 

29.96 
cfs 

30.51 1.74 3.04
3 

7-
A2
t 

-
1.00 

1.23 2.7
4 

2.40 2.21 0.64 

30.62 
cfs 

30.62 
cfs 

30.54 1.76 3.07
3 

7-
A2
t 

-
1.00 

1.25 2.7
7 

2.43 2.25 0.64 

31.27 
cfs 

31.27 
cfs 

30.56 1.78 3.09
1 

7-
A2
t 

-
1.00 

1.26 2.7
9 

2.45 2.28 0.64 

31.93 
cfs 

31.93 
cfs 

30.57 1.81 3.09
5 

7-
A2
t 

-
1.00 

1.28 2.8
2 

2.48 2.32 0.65 

Culvert Barrel Data 
Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 27.47 ft, 

    Outlet Elevation (invert): 27.66 ft 

Culvert Length: 62.00 ft, 

    Culvert Slope: -0.0031 



Culvert Performance Curve Plot: Pre 

 



Water Surface Profile Plot for Culvert: Pre 

 

Site Data - Pre 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 27.47 ft 

Outlet Station: 62.00 ft 

Outlet Elevation: 27.66 ft 

Number of Barrels: 2 

Culvert Data Summary - Pre 

Barrel Shape: Circular 

Barrel Diameter: 3.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Beveled Edge (1:1) (Ke=0.2) 

Inlet Depression: None 

Tailwater Data for Crossing: CD-03 

Table 2 - Downstream Channel Rating Curve (Crossing: CD-03) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

25.38 30.21 2.21 0.61 0.14 0.09 
26.04 30.24 2.24 0.61 0.14 0.09 
26.69 30.27 2.27 0.62 0.14 0.09 
27.34 30.29 2.29 0.62 0.14 0.09 
28.27 30.33 2.33 0.63 0.15 0.09 
28.66 30.35 2.35 0.63 0.15 0.09 
29.31 30.37 2.37 0.63 0.15 0.09 
29.96 30.40 2.40 0.64 0.15 0.09 
30.62 30.43 2.43 0.64 0.15 0.09 
31.27 30.45 2.45 0.64 0.15 0.09 
31.93 30.48 2.48 0.65 0.15 0.09 

Tailwater Channel Data - CD-03 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 10.00 ft 

Side Slope (H:V): 4.00 (_:1) 

Channel Slope: 0.0010 

Channel Manning's n: 0.1000 

Channel Invert Elevation: 28.00 ft 

Roadway Data for Crossing: CD-03 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 1500.00 ft 

Crest Elevation: 33.00 ft 

Roadway Surface: Paved 

Roadway Top Width: 38.00 ft 



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 12.23 cfs 

Design Flow: 14.32 cfs 

Maximum Flow: 14.50 cfs 

Table 1 - Summary of Culvert Flows at Crossing: CD-04 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

Pre Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

33.39 12.23 12.23 0.00 1 
33.42 12.46 12.46 0.00 1 
33.45 12.68 12.68 0.00 1 
33.48 12.91 12.91 0.00 1 
33.52 13.14 13.14 0.00 1 
33.55 13.37 13.37 0.00 1 
33.58 13.59 13.59 0.00 1 
33.61 13.82 13.82 0.00 1 
33.64 14.05 14.05 0.00 1 
33.68 14.32 14.32 0.00 1 
33.71 14.50 14.50 0.00 1 
35.00 30.42 30.42 0.00 Overtopping 



Rating Curve Plot for Crossing: CD-04 

 

Culvert Data: Pre 

Table 1 - Culvert Summary Table: Pre 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

12.23 
cfs 

12.23 
cfs 

33.39 1.87 3.03
9 

4-
FFf 

2.00 1.26 2.0
0 

2.04 3.89 0.55 

12.46 
cfs 

12.46 
cfs 

33.42 1.89 3.07
1 

4-
FFf 

2.00 1.27 2.0
0 

2.05 3.97 0.55 

12.68 
cfs 

12.68 
cfs 

33.45 1.91 3.10
2 

4-
FFf 

2.00 1.28 2.0
0 

2.07 4.04 0.56 

12.91 
cfs 

12.91 
cfs 

33.48 1.93 3.13
4 

4-
FFf 

2.00 1.29 2.0
0 

2.08 4.11 0.56 

13.14 
cfs 

13.14 
cfs 

33.52 1.96 3.16
6 

4-
FFf 

2.00 1.30 2.0
0 

2.10 4.18 0.56 

13.37 
cfs 

13.37 
cfs 

33.55 1.98 3.19
8 

4-
FFf 

2.00 1.32 2.0
0 

2.11 4.25 0.56 



13.59 
cfs 

13.59 
cfs 

33.58 2.00 3.23
0 

4-
FFf 

2.00 1.33 2.0
0 

2.13 4.33 0.57 

13.82 
cfs 

13.82 
cfs 

33.61 2.03 3.26
2 

4-
FFf 

2.00 1.34 2.0
0 

2.14 4.40 0.57 

14.05 
cfs 

14.05 
cfs 

33.64 2.05 3.29
4 

4-
FFf 

2.00 1.35 2.0
0 

2.16 4.47 0.57 

14.32 
cfs 

14.32 
cfs 

33.68 2.08 3.33
3 

4-
FFf 

2.00 1.36 2.0
0 

2.17 4.56 0.57 

14.50 
cfs 

14.50 
cfs 

33.71 2.10 3.35
9 

4-
FFf 

2.00 1.37 2.0
0 

2.18 4.62 0.58 

Culvert Barrel Data 
Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 30.35 ft, 

    Outlet Elevation (invert): 30.30 ft 

Culvert Length: 60.00 ft, 

    Culvert Slope: 0.0008 

Culvert Performance Curve Plot: Pre 

 



Water Surface Profile Plot for Culvert: Pre 

 

Site Data - Pre 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 30.35 ft 

Outlet Station: 60.00 ft 

Outlet Elevation: 30.30 ft 

Number of Barrels: 1 

Culvert Data Summary - Pre 

Barrel Shape: Circular 

Barrel Diameter: 2.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Beveled Edge (1:1) (Ke=0.2) 

Inlet Depression: None 

Tailwater Data for Crossing: CD-04 

Table 2 - Downstream Channel Rating Curve (Crossing: CD-04) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

12.23 32.96 2.04 0.55 0.03 0.09 
12.46 32.97 2.05 0.55 0.03 0.09 
12.68 32.99 2.07 0.56 0.03 0.09 
12.91 33.00 2.08 0.56 0.03 0.09 
13.14 33.02 2.10 0.56 0.03 0.09 
13.37 33.03 2.11 0.56 0.03 0.09 
13.59 33.05 2.13 0.57 0.03 0.09 
13.82 33.06 2.14 0.57 0.03 0.09 
14.05 33.08 2.16 0.57 0.03 0.09 
14.32 33.09 2.17 0.57 0.03 0.09 
14.50 33.10 2.18 0.58 0.03 0.09 

Tailwater Channel Data - CD-04 

Tailwater Channel Option: Irregular Channel 

Channel Slope: Irregular Channel 

User Defined Channel Cross-Section 

Coord No. Station (ft) Elevation (ft) Manning's n 

1 1000.00 33.22 0.0450 
2 1006.00 31.72 0.0450 
3 1010.00 30.92 0.0450 
4 1014.00 31.42 0.0450 
5 1024.00 33.62 0.0000 

Roadway Data for Crossing: CD-04 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 1900.00 ft 

Crest Elevation: 35.00 ft 

Roadway Surface: Paved 

Roadway Top Width: 45.00 ft 



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 23.45 cfs 

Design Flow: 24.40 cfs 

Maximum Flow: 25.22 cfs 

Table 1 - Summary of Culvert Flows at Crossing: CD-05 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

Pre Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

26.88 23.45 23.45 0.00 1 
26.90 23.63 23.63 0.00 1 
26.91 23.80 23.80 0.00 1 
26.92 23.98 23.98 0.00 1 
26.94 24.16 24.16 0.00 1 
26.96 24.40 24.40 0.00 1 
26.96 24.51 24.51 0.00 1 
26.98 24.69 24.69 0.00 1 
26.99 24.87 24.87 0.00 1 
27.01 25.04 25.04 0.00 1 
27.02 25.22 25.22 0.00 1 
29.00 45.49 45.49 0.00 Overtopping 



Rating Curve Plot for Crossing: CD-05 

 

Culvert Data: Pre 

Table 1 - Culvert Summary Table: Pre 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

23.45 
cfs 

23.45 
cfs 

26.88 2.47 3.09
2 

4-
FFf 

1.41 1.65 2.5
0 

1.60 4.78 1.21 

23.63 
cfs 

23.63 
cfs 

26.90 2.49 3.10
5 

4-
FFf 

1.42 1.65 2.5
0 

1.60 4.81 1.22 

23.80 
cfs 

23.80 
cfs 

26.91 2.50 3.11
9 

4-
FFf 

1.43 1.66 2.5
0 

1.61 4.85 1.22 

23.98 
cfs 

23.98 
cfs 

26.92 2.51 3.13
3 

4-
FFf 

1.43 1.67 2.5
0 

1.61 4.89 1.22 

24.16 
cfs 

24.16 
cfs 

26.94 2.53 3.14
7 

4-
FFf 

1.44 1.67 2.5
0 

1.62 4.92 1.23 

24.40 
cfs 

24.40 
cfs 

26.96 2.54 3.16
5 

4-
FFf 

1.45 1.68 2.5
0 

1.63 4.97 1.23 



24.51 
cfs 

24.51 
cfs 

26.96 2.55 3.17
4 

4-
FFf 

1.45 1.69 2.5
0 

1.63 4.99 1.23 

24.69 
cfs 

24.69 
cfs 

26.98 2.57 3.18
8 

4-
FFf 

1.46 1.69 2.5
0 

1.63 5.03 1.24 

24.87 
cfs 

24.87 
cfs 

26.99 2.58 3.20
2 

4-
FFf 

1.47 1.70 2.5
0 

1.64 5.07 1.24 

25.04 
cfs 

25.04 
cfs 

27.01 2.59 3.21
6 

4-
FFf 

1.47 1.70 2.5
0 

1.64 5.10 1.24 

25.22 
cfs 

25.22 
cfs 

27.02 2.61 3.23
0 

4-
FFf 

1.48 1.71 2.5
0 

1.65 5.14 1.25 

Culvert Barrel Data 
Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 23.79 ft, 

    Outlet Elevation (invert): 23.42 ft 

Culvert Length: 50.00 ft, 

    Culvert Slope: 0.0074 

Culvert Performance Curve Plot: Pre 

 



Water Surface Profile Plot for Culvert: Pre 

 

Site Data - Pre 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 23.79 ft 

Outlet Station: 50.00 ft 

Outlet Elevation: 23.42 ft 

Number of Barrels: 1 

Culvert Data Summary - Pre 

Barrel Shape: Circular 

Barrel Diameter: 2.50 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Beveled Edge (1:1) (Ke=0.2) 

Inlet Depression: None 

Tailwater Data for Crossing: CD-05 

Table 2 - Downstream Channel Rating Curve (Crossing: CD-05) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

23.45 26.32 1.60 1.21 0.13 0.21 
23.63 26.32 1.60 1.22 0.13 0.21 
23.80 26.33 1.61 1.22 0.13 0.21 
23.98 26.33 1.61 1.22 0.13 0.21 
24.16 26.34 1.62 1.23 0.13 0.21 
24.40 26.35 1.63 1.23 0.13 0.21 
24.51 26.35 1.63 1.23 0.13 0.21 
24.69 26.35 1.63 1.24 0.13 0.21 
24.87 26.36 1.64 1.24 0.13 0.21 
25.04 26.36 1.64 1.24 0.13 0.21 
25.22 26.37 1.65 1.25 0.13 0.21 

Tailwater Channel Data - CD-05 

Tailwater Channel Option: Irregular Channel 

Channel Slope: Irregular Channel 

User Defined Channel Cross-Section 

Coord No. Station (ft) Elevation (ft) Manning's n 

1 1000.00 29.00 0.0450 
2 1000.00 26.12 0.0450 
3 1006.00 24.72 0.0450 
4 1009.00 24.72 0.0450 
5 1012.00 25.02 0.0450 
6 1018.00 26.02 0.0450 
7 1018.00 29.00 0.0000 

Roadway Data for Crossing: CD-05 
Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 2500.00 ft 

Crest Elevation: 29.00 ft 

Roadway Surface: Paved 

Roadway Top Width: 37.00 ft 



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 41.94 cfs 

Design Flow: 54.25 cfs 

Maximum Flow: 83.92 cfs 

Table 1 - Summary of Culvert Flows at Crossing: CD-06 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

Pre Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

23.96 41.94 41.94 0.00 1 
24.03 46.14 46.14 0.00 1 
24.11 50.34 50.34 0.00 1 
24.19 54.25 54.25 0.00 1 
24.29 58.73 58.73 0.00 1 
24.39 62.93 62.93 0.00 1 
24.49 67.13 67.13 0.00 1 
24.69 71.33 71.33 0.00 1 
24.92 75.52 75.52 0.00 1 
25.16 79.72 79.72 0.00 1 
25.42 83.92 83.92 0.00 1 
27.00 106.83 106.83 0.00 Overtopping 



Rating Curve Plot for Crossing: CD-06 

 

Culvert Data: Pre 

Table 1 - Culvert Summary Table: Pre 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

41.94 
cfs 

41.94 
cfs 

23.96 2.33 2.84
0 

7-
A2
c 

-
1.00 

1.56 1.5
6 

1.84 6.53 1.79 

46.14 
cfs 

46.14 
cfs 

24.03 2.48 2.91
2 

7-
A2
c 

-
1.00 

1.63 1.6
3 

1.91 6.78 1.85 

50.34 
cfs 

50.34 
cfs 

24.11 2.64 2.99
0 

7-
A2
c 

-
1.00 

1.71 1.7
1 

1.99 7.04 1.90 

54.25 
cfs 

54.25 
cfs 

24.19 2.79 3.06
9 

7-
A2
c 

-
1.00 

1.78 1.7
8 

2.05 7.28 1.94 



58.73 
cfs 

58.73 
cfs 

24.29 2.97 3.16
7 

7-
A2
c 

-
1.00 

1.85 1.8
5 

2.12 7.55 1.99 

62.93 
cfs 

62.93 
cfs 

24.39 3.16 3.26
6 

7-
A2
c 

-
1.00 

1.91 1.9
1 

2.19 7.82 2.03 

67.13 
cfs 

67.13 
cfs 

24.49 3.36 3.37
2 

7-
A2
c 

-
1.00 

1.97 1.9
7 

2.25 8.09 2.07 

71.33 
cfs 

71.33 
cfs 

24.69 3.57 3.48
4 

7-
JA
2c 

-
1.00 

2.03 2.0
3 

2.31 8.37 2.11 

75.52 
cfs 

75.52 
cfs 

24.92 3.80 3.60
4 

7-
JA
2c 

-
1.00 

2.08 2.0
8 

2.37 8.66 2.15 

79.72 
cfs 

79.72 
cfs 

25.16 4.04 3.73
0 

7-
JA
2t 

-
1.00 

2.13 2.1
3 

2.43 8.95 2.18 

83.92 
cfs 

83.92 
cfs 

25.42 4.30 3.86
3 

7-
JA
2t 

-
1.00 

2.17 2.1
9 

2.49 9.22 2.21 

Culvert Barrel Data 
Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 21.12 ft, 

    Outlet Elevation (invert): 22.52 ft 

Culvert Length: 70.01 ft, 

    Culvert Slope: -0.0200 



Culvert Performance Curve Plot: Pre 

 



Water Surface Profile Plot for Culvert: Pre 

 

Site Data - Pre 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 21.12 ft 

Outlet Station: 70.00 ft 

Outlet Elevation: 22.52 ft 

Number of Barrels: 2 

Culvert Data Summary - Pre 

Barrel Shape: Circular 

Barrel Diameter: 2.50 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Beveled Edge (1:1) (Ke=0.2) 

Inlet Depression: None 

Tailwater Data for Crossing: CD-06 

Table 2 - Downstream Channel Rating Curve (Crossing: CD-06) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

41.94 24.06 1.84 1.79 0.30 0.30 
46.14 24.13 1.91 1.85 0.31 0.30 
50.34 24.21 1.99 1.90 0.32 0.30 
54.25 24.27 2.05 1.94 0.33 0.30 
58.73 24.34 2.12 1.99 0.34 0.30 
62.93 24.41 2.19 2.03 0.35 0.31 
67.13 24.47 2.25 2.07 0.37 0.31 
71.33 24.53 2.31 2.11 0.38 0.31 
75.52 24.59 2.37 2.15 0.38 0.31 
79.72 24.65 2.43 2.18 0.39 0.31 
83.92 24.71 2.49 2.21 0.40 0.31 

Tailwater Channel Data - CD-06 

Tailwater Channel Option: Irregular Channel 

Channel Slope: Irregular Channel 

User Defined Channel Cross-Section 

Coord No. Station (ft) Elevation (ft) Manning's n 

1 1000.00 27.00 0.0450 
2 1000.00 24.72 0.0450 
3 1011.00 22.42 0.0450 
4 1014.00 22.22 0.0450 
5 1018.00 22.52 0.0450 
6 1024.00 23.92 0.0450 
7 1024.00 27.00 0.0000 

Roadway Data for Crossing: CD-06 
Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 1300.00 ft 

Crest Elevation: 27.00 ft 

Roadway Surface: Paved 

Roadway Top Width: 36.00 ft 
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APPENDIX D – FEMA FIRM PANELS 
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APPENDIX E – CORRESPONDENCE 
  



1

Obrien, Kathryn

From: Catlin, Barbara <Barbara.Catlin@dot.state.fl.us>
Sent: Saturday, October 15, 2022 4:40 AM
To: Schooley, Cris
Subject: CONTACT: 440686-1 SR 72 Clark Road Roundabout at Proctor Road

Categories: External

Hi Cris,

Carl Harman is overseeing this project.

Construction Project Manager

Florida Department of Transportation

Manatee Operations

14000 SR 64 East

Bradenton, FL 34212-9263

941-708-4431 Office

941-465-0691 Cell

Carl.Harman@dot.state.fl.us

On Oct 14, 2022, at 5:41 PM, Schooley, Cris <Cris.Schooley@kimley-horn.com> wrote:

EXTERNAL	SENDER: Use caution with links and attachments.

Barbara, can you tell me who at FDOT can provide the status/schedule of the subject project? Also, was
it impacted by the hurricane flooding?

I am working on the SR 72 PD&E Study from I-75 to Lorrain Road (444634-1) with Patrick Bateman.

Regards,

Cris Schooley, PE, AICP
Kimley-Horn | 189 South Orange Ave., Suite 1000, Orlando, FL 32801
Direct: 407 768 3227  | Mobile: 407 334 2912

Celebrating 15 years as one of FORTUNE’s 100 Best Companies to Work For



1

Obrien, Kathryn

From: Harman, Carl D <Carl.Harman@dot.state.fl.us>
Sent: Monday, October 17, 2022 8:14 AM
To: Schooley, Cris
Subject: RE: 440686-1 SR 72 Clark Road Roundabout at Proctor Road

Categories: External

Cris,
Good morning.
The SR 72 @ Proctor Road roundabout project is moving along rather slowly, currently anticipated completion March
2023.
We were fortunate and had minimal impacts from the hurricane, only minor washouts in a few areas.

I hope this helps.

Regards,

Carl Harman

Construction Project Manager
Florida Department of Transportation
Manatee Operations
14000 SR 64 East
Bradenton, FL 34212-9263
941-708-4431 Office
941-465-0691 Cell
Carl.Harman@dot.state.fl.us
All State Records are open for personal inspection and copying by any person (FS 119.01)

From: Schooley, Cris <Cris.Schooley@kimley-horn.com>
Sent: Monday, October 17, 2022 8:02 AM
To: Harman, Carl D <Carl.Harman@dot.state.fl.us>
Subject: 440686-1 SR 72 Clark Road Roundabout at Proctor Road

EXTERNAL	SENDER: Use caution with links and attachments.

Carl, can you tell me the status/schedule of the subject project? Also, was it impacted by hurricane flooding?

I am working on the SR 72 PD&E Study from I-75 to Lorraine Road (444634-1) with Patrick Bateman.

Regards,

Cris Schooley, PE, AICP
Kimley-Horn | 189 South Orange Ave., Suite 1000, Orlando, FL 32801
Direct: 407 768 3227  | Mobile: 407 334 2912

Celebrating 15 years as one of FORTUNE’s 100 Best Companies to Work For



1

Obrien, Kathryn

From: Vilt, Curtis <Curtis.Vilt@dot.state.fl.us>
Sent: Monday, October 17, 2022 6:22 AM
To: Schooley, Cris
Subject: RE: SR 72 Roundabout at Lorraine Road

Categories: External

Good morning Chris,

This project is expected to be completed in November. There was no reported impact from the storm.

Respectfully

Curtis (Curt) Vilt
Maintenance Manager/Permits– FDOT
Manatee Operations
14000 SR 64 East
Bradenton, Fl 34212
Tel: 941-708-4447
Cell: 941-465-0737

From: Schooley, Cris <Cris.Schooley@kimley-horn.com>
Sent: Friday, October 14, 2022 5:47 PM
To: Vilt, Curtis <Curtis.Vilt@dot.state.fl.us>
Subject: SR 72 Roundabout at Lorraine Road

EXTERNAL	SENDER: Use caution with links and attachments.

Curtis, can you tell me the status/schedule of the subject project being built by a developer? Also, was it impacted by
the hurricane flooding?

I am working on the SR 72 PD&E Study from I-75 to Lorrain Road (444634-1) with Patrick Bateman.

Regards,



2

Cris Schooley, PE, AICP
Kimley-Horn | 189 South Orange Ave., Suite 1000, Orlando, FL 32801
Direct: 407 768 3227  | Mobile: 407 334 2912

Celebrating 15 years as one of FORTUNE’s 100 Best Companies to Work For
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APPENDIX F – PROPOSED CROSS DRAIN ANALYSIS  
 
 



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 57.27 cfs 

Design Flow: 62.89 cfs 

Maximum Flow: 105.73 cfs 

Table 1 - Summary of Culvert Flows at Crossing: CD-01 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

Post Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

30.39 57.27 57.27 0.00 1 
30.51 62.89 62.89 0.00 1 
30.59 66.96 66.96 0.00 1 
30.68 71.81 71.81 0.00 1 
30.78 76.65 76.65 0.00 1 
30.88 81.50 81.50 0.00 1 
30.98 86.35 86.35 0.00 1 
31.08 91.19 91.19 0.00 1 
31.19 96.04 96.04 0.00 1 
31.30 100.88 100.88 0.00 1 
31.41 105.73 105.73 0.00 1 
35.00 221.48 221.48 0.00 Overtopping 



Rating Curve Plot for Crossing: CD-01 

 

Culvert Data: Post 

Table 1 - Culvert Summary Table: Post 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

57.27 
cfs 

57.27 
cfs 

30.39 2.37 3.78
4 

4-
FFf 

-
1.00 

1.65 3.5
0 

4.22 2.98 0.71 

62.89 
cfs 

62.89 
cfs 

30.51 2.50 3.89
8 

4-
FFf 

-
1.00 

1.73 3.5
0 

4.28 3.27 0.68 

66.96 
cfs 

66.96 
cfs 

30.59 2.59 3.97
8 

4-
FFf 

-
1.00 

1.79 3.5
0 

4.32 3.48 0.67 

71.81 
cfs 

71.81 
cfs 

30.68 2.70 4.07
3 

4-
FFf 

-
1.00 

1.86 3.5
0 

4.36 3.73 0.66 

76.65 
cfs 

76.65 
cfs 

30.78 2.80 4.17
0 

4-
FFf 

-
1.00 

1.92 3.5
0 

4.40 3.98 0.66 

81.50 
cfs 

81.50 
cfs 

30.88 2.90 4.26
8 

4-
FFf 

-
1.00 

1.99 3.5
0 

4.44 4.24 0.66 



86.35 
cfs 

86.35 
cfs 

30.98 3.00 4.36
9 

4-
FFf 

-
1.00 

2.05 3.5
0 

4.48 4.49 0.66 

91.19 
cfs 

91.19 
cfs 

31.08 3.10 4.47
2 

4-
FFf 

-
1.00 

2.11 3.5
0 

4.51 4.74 0.66 

96.04 
cfs 

96.04 
cfs 

31.19 3.20 4.57
7 

4-
FFf 

-
1.00 

2.16 3.5
0 

4.55 4.99 0.66 

100.8
8 cfs 

100.8
8 cfs 

31.30 3.31 4.68
5 

4-
FFf 

-
1.00 

2.22 3.5
0 

4.58 5.24 0.66 

105.7
3 cfs 

105.7
3 cfs 

31.41 3.41 4.79
6 

4-
FFf 

-
1.00 

2.27 3.5
0 

4.61 5.49 0.67 

Culvert Barrel Data 
Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 26.61 ft, 

    Outlet Elevation (invert): 26.61 ft 

Culvert Length: 138.70 ft, 

    Culvert Slope: 0.0000 

Culvert Performance Curve Plot: Post 

 



Water Surface Profile Plot for Culvert: Post 

 

Site Data - Post 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 26.61 ft 

Outlet Station: 138.70 ft 

Outlet Elevation: 26.61 ft 

Number of Barrels: 2 

Culvert Data Summary - Post 

Barrel Shape: Circular 

Barrel Diameter: 3.50 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Beveled Edge (1:1) (Ke=0.2) 

Inlet Depression: None 

Tailwater Data for Crossing: CD-01 

Table 2 - Downstream Channel Rating Curve (Crossing: CD-01) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

57.27 30.13 4.22 0.71 0.34 0.19 
62.89 30.19 4.28 0.68 0.35 0.18 
66.96 30.23 4.32 0.67 0.35 0.17 
71.81 30.27 4.36 0.66 0.35 0.16 
76.65 30.31 4.40 0.66 0.36 0.15 
81.50 30.35 4.44 0.66 0.36 0.15 
86.35 30.39 4.48 0.66 0.36 0.14 
91.19 30.42 4.51 0.66 0.37 0.14 
96.04 30.46 4.55 0.66 0.37 0.14 
100.88 30.49 4.58 0.66 0.37 0.14 
105.73 30.52 4.61 0.67 0.37 0.13 

Tailwater Channel Data - CD-01 

Tailwater Channel Option: Irregular Channel 

Channel Slope: Irregular Channel 

User Defined Channel Cross-Section 

Coord No. Station (ft) Elevation (ft) Manning's n 

1 -0.10 50.12 0.1000 
2 0.00 35.15 0.1000 
3 7.50 35.10 0.0800 
4 27.00 26.28 0.0800 
5 30.00 25.91 0.0800 
6 32.00 26.42 0.0800 
7 38.00 29.03 0.0800 
8 48.00 29.51 0.0800 
9 65.00 29.92 0.1000 
10 220.00 30.17 0.1000 
11 220.10 45.12 0.0000 

Roadway Data for Crossing: CD-01 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 1500.00 ft 

Crest Elevation: 35.00 ft 



Roadway Surface: Paved 

Roadway Top Width: 110.00 ft 



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 51.92 cfs 

Design Flow: 58.65 cfs 

Maximum Flow: 72.40 cfs 

Table 1 - Summary of Culvert Flows at Crossing: CD-02 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

Post Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

31.40 51.92 51.92 0.00 1 
31.46 53.97 53.97 0.00 1 
31.53 56.02 56.02 0.00 1 
31.62 58.65 58.65 0.00 1 
31.67 60.11 60.11 0.00 1 
31.74 62.16 62.16 0.00 1 
31.81 64.21 64.21 0.00 1 
31.89 66.26 66.26 0.00 1 
31.96 68.30 68.30 0.00 1 
32.04 70.35 70.35 0.00 1 
32.11 72.40 72.40 0.00 1 
33.00 97.49 97.49 0.00 Overtopping 



Rating Curve Plot for Crossing: CD-02 

 

Culvert Data: Post 

Table 1 - Culvert Summary Table: Post 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

51.92 
cfs 

51.92 
cfs 

31.40 2.23 3.02
5 

3-
M1
t 

1.75 1.57 3.1
3 

3.13 2.86 0.74 

53.97 
cfs 

53.97 
cfs 

31.46 2.28 3.09
5 

3-
M1
t 

1.79 1.60 3.1
8 

3.18 2.94 0.75 

56.02 
cfs 

56.02 
cfs 

31.53 2.33 3.16
4 

3-
M1
t 

1.83 1.63 3.2
4 

3.24 3.01 0.75 

58.65 
cfs 

58.65 
cfs 

31.62 2.39 3.25
3 

3-
M1
t 

1.89 1.67 3.3
1 

3.31 3.11 0.76 



60.11 
cfs 

60.11 
cfs 

31.67 2.43 3.30
2 

3-
M1
t 

1.91 1.69 3.3
5 

3.35 3.17 0.77 

62.16 
cfs 

62.16 
cfs 

31.74 2.48 3.37
1 

3-
M1
t 

1.96 1.72 3.4
0 

3.40 3.26 0.77 

64.21 
cfs 

64.21 
cfs 

31.81 2.52 3.44
2 

3-
M1
t 

2.00 1.75 3.5
0 

3.46 3.34 0.78 

66.26 
cfs 

66.26 
cfs 

31.89 2.57 3.51
5 

3-
M1
f 

2.04 1.78 3.5
0 

3.51 3.44 0.79 

68.30 
cfs 

68.30 
cfs 

31.96 2.62 3.59
1 

3-
M1
f 

2.08 1.81 3.5
0 

3.56 3.55 0.79 

70.35 
cfs 

70.35 
cfs 

32.04 2.66 3.66
8 

3-
M1
f 

2.12 1.84 3.5
0 

3.61 3.66 0.80 

72.40 
cfs 

72.40 
cfs 

32.11 2.70 3.74
5 

3-
M1
f 

2.16 1.87 3.5
0 

3.65 3.76 0.80 

Culvert Barrel Data 
Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 28.37 ft, 

    Outlet Elevation (invert): 28.03 ft 

Culvert Length: 151.40 ft, 

    Culvert Slope: 0.0022 



Culvert Performance Curve Plot: Post 

 



Water Surface Profile Plot for Culvert: Post 

 

Site Data - Post 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 28.37 ft 

Outlet Station: 151.40 ft 

Outlet Elevation: 28.03 ft 

Number of Barrels: 2 

Culvert Data Summary - Post 

Barrel Shape: Circular 

Barrel Diameter: 3.50 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Beveled Edge (1:1) (Ke=0.2) 

Inlet Depression: None 

Tailwater Data for Crossing: CD-02 

Table 2 - Downstream Channel Rating Curve (Crossing: CD-02) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

51.92 31.16 3.13 0.74 0.20 0.09 
53.97 31.21 3.18 0.75 0.20 0.09 
56.02 31.27 3.24 0.75 0.20 0.09 
58.65 31.34 3.31 0.76 0.21 0.09 
60.11 31.38 3.35 0.77 0.21 0.09 
62.16 31.43 3.40 0.77 0.21 0.09 
64.21 31.49 3.46 0.78 0.22 0.09 
66.26 31.54 3.51 0.79 0.22 0.09 
68.30 31.59 3.56 0.79 0.22 0.09 
70.35 31.64 3.61 0.80 0.23 0.09 
72.40 31.68 3.65 0.80 0.23 0.09 

Tailwater Channel Data - CD-02 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 10.00 ft 

Side Slope (H:V): 4.00 (_:1) 

Channel Slope: 0.0010 

Channel Manning's n: 0.1000 

Channel Invert Elevation: 28.03 ft 

Roadway Data for Crossing: CD-02 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 2500.00 ft 

Crest Elevation: 33.00 ft 

Roadway Surface: Paved 

Roadway Top Width: 112.00 ft 



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 25.38 cfs 

Design Flow: 28.27 cfs 

Maximum Flow: 31.93 cfs 

Table 1 - Summary of Culvert Flows at Crossing: CD-03 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

Post Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

30.32 25.38 25.38 0.00 1 
30.35 26.04 26.04 0.00 1 
30.38 26.69 26.69 0.00 1 
30.41 27.34 27.34 0.00 1 
30.46 28.27 28.27 0.00 1 
30.48 28.66 28.66 0.00 1 
30.51 29.31 29.31 0.00 1 
30.54 29.96 29.96 0.00 1 
30.56 30.62 30.62 0.00 1 
30.56 31.27 31.27 0.00 1 
30.57 31.93 31.93 0.00 1 
33.00 84.12 84.12 0.00 Overtopping 



Rating Curve Plot for Crossing: CD-03 

 

Culvert Data: Post 

Table 1 - Culvert Summary Table: Post 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

25.38 
cfs 

25.38 
cfs 

30.32 1.57 2.84
7 

7-
A2
t 

-
1.00 

1.13 2.5
5 

2.21 1.98 0.61 

26.04 
cfs 

26.04 
cfs 

30.35 1.59 2.88
0 

7-
A2
t 

-
1.00 

1.15 2.5
8 

2.24 2.01 0.61 

26.69 
cfs 

26.69 
cfs 

30.38 1.62 2.91
1 

7-
A2
t 

-
1.00 

1.16 2.6
1 

2.27 2.05 0.62 

27.34 
cfs 

27.34 
cfs 

30.41 1.64 2.94
3 

7-
A2
t 

-
1.00 

1.18 2.6
3 

2.29 2.08 0.62 



28.27 
cfs 

28.27 
cfs 

30.46 1.67 2.98
7 

7-
A2
t 

-
1.00 

1.20 2.6
7 

2.33 2.13 0.63 

28.66 
cfs 

28.66 
cfs 

30.48 1.69 3.00
5 

7-
A2
t 

-
1.00 

1.21 2.6
9 

2.35 2.15 0.63 

29.31 
cfs 

29.31 
cfs 

30.51 1.71 3.03
6 

7-
A2
t 

-
1.00 

1.22 2.7
1 

2.37 2.18 0.63 

29.96 
cfs 

29.96 
cfs 

30.54 1.74 3.06
7 

7-
A2
t 

-
1.00 

1.23 2.7
4 

2.40 2.21 0.64 

30.62 
cfs 

30.62 
cfs 

30.56 1.76 3.08
7 

7-
A2
t 

-
1.00 

1.25 2.7
7 

2.43 2.25 0.64 

31.27 
cfs 

31.27 
cfs 

30.56 1.78 3.09
1 

7-
A2
t 

-
1.00 

1.26 2.7
9 

2.45 2.28 0.64 

31.93 
cfs 

31.93 
cfs 

30.57 1.80 3.09
5 

7-
A2
t 

-
1.00 

1.28 2.8
2 

2.48 2.32 0.65 

Culvert Barrel Data 
Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 27.47 ft, 

    Outlet Elevation (invert): 27.66 ft 

Culvert Length: 126.00 ft, 

    Culvert Slope: -0.0015 



Culvert Performance Curve Plot: Post 

 



Water Surface Profile Plot for Culvert: Post 

 

Site Data - Post 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 27.47 ft 

Outlet Station: 126.00 ft 

Outlet Elevation: 27.66 ft 

Number of Barrels: 2 

Culvert Data Summary - Post 

Barrel Shape: Circular 

Barrel Diameter: 3.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Beveled Edge (1:1) (Ke=0.2) 

Inlet Depression: None 

Tailwater Data for Crossing: CD-03 

Table 2 - Downstream Channel Rating Curve (Crossing: CD-03) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

25.38 30.21 2.21 0.61 0.14 0.09 
26.04 30.24 2.24 0.61 0.14 0.09 
26.69 30.27 2.27 0.62 0.14 0.09 
27.34 30.29 2.29 0.62 0.14 0.09 
28.27 30.33 2.33 0.63 0.15 0.09 
28.66 30.35 2.35 0.63 0.15 0.09 
29.31 30.37 2.37 0.63 0.15 0.09 
29.96 30.40 2.40 0.64 0.15 0.09 
30.62 30.43 2.43 0.64 0.15 0.09 
31.27 30.45 2.45 0.64 0.15 0.09 
31.93 30.48 2.48 0.65 0.15 0.09 

Tailwater Channel Data - CD-03 

Tailwater Channel Option: Trapezoidal Channel 

Bottom Width: 10.00 ft 

Side Slope (H:V): 4.00 (_:1) 

Channel Slope: 0.0010 

Channel Manning's n: 0.1000 

Channel Invert Elevation: 28.00 ft 

Roadway Data for Crossing: CD-03 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 1500.00 ft 

Crest Elevation: 33.00 ft 

Roadway Surface: Paved 

Roadway Top Width: 109.00 ft 



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 12.23 cfs 

Design Flow: 14.32 cfs 

Maximum Flow: 14.50 cfs 

Table 1 - Summary of Culvert Flows at Crossing: CD-04 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

Post Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

33.17 12.23 12.23 0.00 1 
33.20 12.46 12.46 0.00 1 
33.22 12.68 12.68 0.00 1 
33.24 12.91 12.91 0.00 1 
33.27 13.14 13.14 0.00 1 
33.29 13.37 13.37 0.00 1 
33.31 13.59 13.59 0.00 1 
33.34 13.82 13.82 0.00 1 
33.36 14.05 14.05 0.00 1 
33.39 14.32 14.32 0.00 1 
33.41 14.50 14.50 0.00 1 
35.00 40.49 40.49 0.00 Overtopping 



Rating Curve Plot for Crossing: CD-04 

 

Culvert Data: Post 

Table 1 - Culvert Summary Table: Post 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

12.23 
cfs 

12.23 
cfs 

33.17 1.68 2.82
4 

4-
FFf 

2.50 1.17 2.5
0 

2.04 2.49 0.55 

12.46 
cfs 

12.46 
cfs 

33.20 1.70 2.84
7 

4-
FFf 

2.50 1.18 2.5
0 

2.05 2.54 0.55 

12.68 
cfs 

12.68 
cfs 

33.22 1.72 2.87
0 

4-
FFf 

2.50 1.20 2.5
0 

2.07 2.58 0.56 

12.91 
cfs 

12.91 
cfs 

33.24 1.73 2.89
4 

4-
FFf 

2.50 1.21 2.5
0 

2.08 2.63 0.56 

13.14 
cfs 

13.14 
cfs 

33.27 1.75 2.91
7 

4-
FFf 

2.50 1.22 2.5
0 

2.10 2.68 0.56 

13.37 
cfs 

13.37 
cfs 

33.29 1.77 2.94
0 

4-
FFf 

2.50 1.23 2.5
0 

2.11 2.72 0.56 



13.59 
cfs 

13.59 
cfs 

33.31 1.79 2.96
3 

4-
FFf 

2.50 1.24 2.5
0 

2.13 2.77 0.57 

13.82 
cfs 

13.82 
cfs 

33.34 1.80 2.98
7 

4-
FFf 

2.50 1.25 2.5
0 

2.14 2.82 0.57 

14.05 
cfs 

14.05 
cfs 

33.36 1.82 3.01
0 

4-
FFf 

2.50 1.26 2.5
0 

2.16 2.86 0.57 

14.32 
cfs 

14.32 
cfs 

33.39 1.84 3.03
8 

4-
FFf 

2.50 1.27 2.5
0 

2.17 2.92 0.57 

14.50 
cfs 

14.50 
cfs 

33.41 1.85 3.05
6 

4-
FFf 

2.50 1.28 2.5
0 

2.18 2.95 0.58 

Culvert Barrel Data 
Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 30.35 ft, 

    Outlet Elevation (invert): 30.30 ft 

Culvert Length: 132.50 ft, 

    Culvert Slope: 0.0004 

Culvert Performance Curve Plot: Post 

 



Water Surface Profile Plot for Culvert: Post 

 

Site Data - Post 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 30.35 ft 

Outlet Station: 132.50 ft 

Outlet Elevation: 30.30 ft 

Number of Barrels: 1 

Culvert Data Summary - Post 

Barrel Shape: Circular 

Barrel Diameter: 2.50 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Beveled Edge (1:1) (Ke=0.2) 

Inlet Depression: None 

Tailwater Data for Crossing: CD-04 

Table 2 - Downstream Channel Rating Curve (Crossing: CD-04) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

12.23 32.96 2.04 0.55 0.03 0.09 
12.46 32.97 2.05 0.55 0.03 0.09 
12.68 32.99 2.07 0.56 0.03 0.09 
12.91 33.00 2.08 0.56 0.03 0.09 
13.14 33.02 2.10 0.56 0.03 0.09 
13.37 33.03 2.11 0.56 0.03 0.09 
13.59 33.05 2.13 0.57 0.03 0.09 
13.82 33.06 2.14 0.57 0.03 0.09 
14.05 33.08 2.16 0.57 0.03 0.09 
14.32 33.09 2.17 0.57 0.03 0.09 
14.50 33.10 2.18 0.58 0.03 0.09 

Tailwater Channel Data - CD-04 

Tailwater Channel Option: Irregular Channel 

Channel Slope: Irregular Channel 

User Defined Channel Cross-Section 

Coord No. Station (ft) Elevation (ft) Manning's n 

1 1000.00 33.22 0.0450 
2 1006.00 31.72 0.0450 
3 1010.00 30.92 0.0450 
4 1014.00 31.42 0.0450 
5 1024.00 33.62 0.0000 

Roadway Data for Crossing: CD-04 

Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 1900.00 ft 

Crest Elevation: 35.00 ft 

Roadway Surface: Paved 

Roadway Top Width: 117.00 ft 



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 23.45 cfs 

Design Flow: 24.40 cfs 

Maximum Flow: 25.22 cfs 

Table 1 - Summary of Culvert Flows at Crossing: CD-05 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

Post Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

26.64 23.45 23.45 0.00 1 
26.65 23.63 23.63 0.00 1 
26.66 23.80 23.80 0.00 1 
26.67 23.98 23.98 0.00 1 
26.68 24.16 24.16 0.00 1 
26.69 24.40 24.40 0.00 1 
26.70 24.51 24.51 0.00 1 
26.71 24.69 24.69 0.00 1 
26.72 24.87 24.87 0.00 1 
26.73 25.04 25.04 0.00 1 
26.74 25.22 25.22 0.00 1 
29.00 56.21 56.21 0.00 Overtopping 



Rating Curve Plot for Crossing: CD-05 

 

Culvert Data: Post 

Table 1 - Culvert Summary Table: Post 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

23.45 
cfs 

23.45 
cfs 

26.64 2.23 2.85
1 

3-
M1
t 

1.63 1.56 2.9
0 

1.60 3.35 1.21 

23.63 
cfs 

23.63 
cfs 

26.65 2.24 2.86
0 

3-
M1
t 

1.64 1.57 2.9
0 

1.60 3.38 1.22 

23.80 
cfs 

23.80 
cfs 

26.66 2.25 2.87
0 

3-
M1
t 

1.65 1.57 2.9
1 

1.61 3.40 1.22 

23.98 
cfs 

23.98 
cfs 

26.67 2.26 2.87
9 

3-
M1
t 

1.66 1.58 2.9
1 

1.61 3.42 1.22 



24.16 
cfs 

24.16 
cfs 

26.68 2.27 2.88
9 

3-
M1
t 

1.66 1.58 2.9
2 

1.62 3.44 1.23 

24.40 
cfs 

24.40 
cfs 

26.69 2.28 2.90
2 

3-
M1
t 

1.67 1.59 2.9
3 

1.63 3.47 1.23 

24.51 
cfs 

24.51 
cfs 

26.70 2.29 2.90
8 

3-
M1
t 

1.68 1.60 2.9
3 

1.63 3.49 1.23 

24.69 
cfs 

24.69 
cfs 

26.71 2.30 2.91
8 

3-
M1
t 

1.69 1.60 2.9
3 

1.63 3.51 1.24 

24.87 
cfs 

24.87 
cfs 

26.72 2.31 2.92
7 

3-
M1
t 

1.69 1.61 2.9
4 

1.64 3.54 1.24 

25.04 
cfs 

25.04 
cfs 

26.73 2.32 2.93
7 

3-
M1
t 

1.70 1.61 2.9
4 

1.64 3.56 1.24 

25.22 
cfs 

25.22 
cfs 

26.74 2.33 2.94
7 

3-
M1
t 

1.71 1.62 2.9
5 

1.65 3.58 1.25 

Culvert Barrel Data 
Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 23.79 ft, 

    Outlet Elevation (invert): 23.42 ft 

Culvert Length: 117.00 ft, 

    Culvert Slope: 0.0032 



Culvert Performance Curve Plot: Post 

 



Water Surface Profile Plot for Culvert: Post 

 

Site Data - Post 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 23.79 ft 

Outlet Station: 117.00 ft 

Outlet Elevation: 23.42 ft 

Number of Barrels: 1 

Culvert Data Summary - Post 

Barrel Shape: Circular 

Barrel Diameter: 3.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Beveled Edge (1.5:1) (Ke=0.2) 

Inlet Depression: None 

Tailwater Data for Crossing: CD-05 

Table 2 - Downstream Channel Rating Curve (Crossing: CD-05) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

23.45 26.32 1.60 1.21 0.13 0.21 
23.63 26.32 1.60 1.22 0.13 0.21 
23.80 26.33 1.61 1.22 0.13 0.21 
23.98 26.33 1.61 1.22 0.13 0.21 
24.16 26.34 1.62 1.23 0.13 0.21 
24.40 26.35 1.63 1.23 0.13 0.21 
24.51 26.35 1.63 1.23 0.13 0.21 
24.69 26.35 1.63 1.24 0.13 0.21 
24.87 26.36 1.64 1.24 0.13 0.21 
25.04 26.36 1.64 1.24 0.13 0.21 
25.22 26.37 1.65 1.25 0.13 0.21 

Tailwater Channel Data - CD-05 

Tailwater Channel Option: Irregular Channel 

Channel Slope: Irregular Channel 

User Defined Channel Cross-Section 

Coord No. Station (ft) Elevation (ft) Manning's n 

1 1000.00 29.00 0.0450 
2 1000.00 26.12 0.0450 
3 1006.00 24.72 0.0450 
4 1009.00 24.72 0.0450 
5 1012.00 25.02 0.0450 
6 1018.00 26.02 0.0450 
7 1018.00 29.00 0.0000 

Roadway Data for Crossing: CD-05 
Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 2500.00 ft 

Crest Elevation: 29.00 ft 

Roadway Surface: Paved 

Roadway Top Width: 108.00 ft 



HY-8 Culvert Analysis Report 

Crossing Discharge Data 

Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 

Minimum Flow: 41.94 cfs 

Design Flow: 54.25 cfs 

Maximum Flow: 83.92 cfs 

Table 1 - Summary of Culvert Flows at Crossing: CD-06 

Headwater 
Elevation (ft) 

Total 
Discharge 
(cfs) 

Post Discharge 
(cfs) 

Roadway 
Discharge 
(cfs) 

Iterations 

23.96 41.94 41.94 0.00 1 
24.03 46.14 46.14 0.00 1 
24.11 50.34 50.34 0.00 1 
24.19 54.25 54.25 0.00 1 
24.29 58.73 58.73 0.00 1 
24.39 62.93 62.93 0.00 1 
24.49 67.13 67.13 0.00 1 
24.69 71.33 71.33 0.00 1 
24.92 75.52 75.52 0.00 1 
25.16 79.72 79.72 0.00 1 
25.41 83.92 83.92 0.00 1 
27.00 106.87 106.87 0.00 Overtopping 



Rating Curve Plot for Crossing: CD-06 

 

Culvert Data: Post 

Table 1 - Culvert Summary Table: Post 

Total 
Disch
arge 
(cfs) 

Culve
rt 
Disch
arge 
(cfs) 

Head
water 
Elevat
ion 
(ft) 

Inle
t 
Cont
rol 
Dep
th 
(ft) 

Outl
et 
Cont
rol 
Dep
th 
(ft) 

Fl
ow 
Ty
pe 

Nor
mal 
Dep
th 
(ft) 

Criti
cal 
Dep
th 
(ft) 

Out
let 
De
pth 
(ft) 

Tailw
ater 
Dept
h (ft) 

Outl
et 
Velo
city 
(ft/s
) 

Tailw
ater 
Veloc
ity 
(ft/s) 

41.94 
cfs 

41.94 
cfs 

23.96 2.33 2.84
0 

7-
A2
c 

-
1.00 

1.56 1.5
6 

1.84 6.53 1.79 

46.14 
cfs 

46.14 
cfs 

24.03 2.48 2.91
2 

7-
A2
c 

-
1.00 

1.63 1.6
3 

1.91 6.78 1.85 

50.34 
cfs 

50.34 
cfs 

24.11 2.63 2.99
0 

7-
A2
c 

-
1.00 

1.71 1.7
1 

1.99 7.04 1.90 

54.25 
cfs 

54.25 
cfs 

24.19 2.79 3.06
9 

7-
A2
c 

-
1.00 

1.78 1.7
8 

2.05 7.28 1.94 



58.73 
cfs 

58.73 
cfs 

24.29 2.97 3.16
7 

7-
A2
c 

-
1.00 

1.85 1.8
5 

2.12 7.55 1.99 

62.93 
cfs 

62.93 
cfs 

24.39 3.16 3.26
6 

7-
A2
c 

-
1.00 

1.91 1.9
1 

2.19 7.82 2.03 

67.13 
cfs 

67.13 
cfs 

24.49 3.36 3.37
2 

7-
A2
c 

-
1.00 

1.97 1.9
7 

2.25 8.09 2.07 

71.33 
cfs 

71.33 
cfs 

24.69 3.57 3.48
4 

7-
JA
2c 

-
1.00 

2.03 2.0
3 

2.31 8.37 2.11 

75.52 
cfs 

75.52 
cfs 

24.92 3.80 3.60
4 

7-
JA
2c 

-
1.00 

2.08 2.0
8 

2.37 8.66 2.15 

79.72 
cfs 

79.72 
cfs 

25.16 4.04 3.73
0 

7-
JA
2t 

-
1.00 

2.13 2.1
3 

2.43 8.95 2.18 

83.92 
cfs 

83.92 
cfs 

25.41 4.29 3.86
3 

7-
JA
2t 

-
1.00 

2.17 2.1
9 

2.49 9.22 2.21 

Culvert Barrel Data 
Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 21.12 ft, 

    Outlet Elevation (invert): 22.52 ft 

Culvert Length: 79.01 ft, 

    Culvert Slope: -0.0177 



Culvert Performance Curve Plot: Post 

 



Water Surface Profile Plot for Culvert: Post 

 

Site Data - Post 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 21.12 ft 

Outlet Station: 79.00 ft 

Outlet Elevation: 22.52 ft 

Number of Barrels: 2 

Culvert Data Summary - Post 

Barrel Shape: Circular 

Barrel Diameter: 2.50 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Beveled Edge (1:1) (Ke=0.2) 

Inlet Depression: None 

Tailwater Data for Crossing: CD-06 

Table 2 - Downstream Channel Rating Curve (Crossing: CD-06) 

Flow (cfs) Water 
Surface 
Elev (ft) 

Velocity 
(ft/s) 

Depth (ft) Shear (psf) Froude 
Number 

41.94 24.06 1.84 1.79 0.30 0.30 
46.14 24.13 1.91 1.85 0.31 0.30 
50.34 24.21 1.99 1.90 0.32 0.30 
54.25 24.27 2.05 1.94 0.33 0.30 
58.73 24.34 2.12 1.99 0.34 0.30 
62.93 24.41 2.19 2.03 0.35 0.31 
67.13 24.47 2.25 2.07 0.37 0.31 
71.33 24.53 2.31 2.11 0.38 0.31 
75.52 24.59 2.37 2.15 0.38 0.31 
79.72 24.65 2.43 2.18 0.39 0.31 
83.92 24.71 2.49 2.21 0.40 0.31 

Tailwater Channel Data - CD-06 

Tailwater Channel Option: Irregular Channel 

Channel Slope: Irregular Channel 

User Defined Channel Cross-Section 

Coord No. Station (ft) Elevation (ft) Manning's n 

1 1000.00 27.00 0.0450 
2 1000.00 24.72 0.0450 
3 1011.00 22.42 0.0450 
4 1014.00 22.22 0.0450 
5 1018.00 22.52 0.0450 
6 1024.00 23.92 0.0450 
7 1024.00 27.00 0.0000 

Roadway Data for Crossing: CD-06 
Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 1300.00 ft 

Crest Elevation: 27.00 ft 

Roadway Surface: Paved 

Roadway Top Width: 65.00 ft 
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