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Poinciana Parkway Segments 1, 2, 3 

SFWMD ERP App. 141010-12  
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Length Size DHW Length Size DHW Length Size DHW

1 CD-1 493+00 63' 6' x 3' CBC 95.61 88' 6' x 3' CBC 95.19  Extend existing CD

1 CD-2 502+10 76' 24" pipe 95.13 122' 24" pipe 95.13  Extend existing CD 

2 CD-3 107+60 50' 36" CMP 92.93 148' 36" pipe 92.06

2 CD-4 129+45 41' 30" CMP 89.59 86' (2) 24" pipes 89.13 169' (2) 24" pipes 89.60

2 CD-4A 140+74 57' 24" RCP 84.37 88' 24" pipe 84.36 156' 24" pipe 84.37

2 CD-5 152+55 41' 24" RCP 84.33 81' (2) 24" pipes 83.37 169' (2) 24" pipes 83.55

3 CD-6 174+64 20' 24" CMP 77.58 103' (2) 24"x38" pipes 77.20 170' (2) 24"x38" pipes 77.23 Use Class IV Pipe and Friable Base (Index 205)

3 CD-7 324+00 145' (2) 36" pipes 67.02 192' (2) 36" pipes 67.10

3 CD-8 328+00 145' (2) 36" pipes 67.02 192' (2) 36" pipes 67.10

3 CD-9 340+05 126' 30" pipe 68.09 200' 30" pipe 68.09
Basin W7 to W6 outfall. Use Class IV Pipe and 

Friable Base (Index 205)

NOTES:

DHW: Design High Water Elevation

  Remarks
Existing Cross-Drain Proposed Cross-Drain

CROSS-DRAIN SUMMARY TABLE

Wetland Equalizer Cross-drains. Use Class IV Pipe 

and Friable Base (Index 205)

POINCIANA PARKWAY DESIGN / BUILD PROJECT

Osceola and Polk Counties, FL

ULTIMATE Cross-Drain
Segment ID Station

Cross-Drain Summary 9/18/2014 @ 10:49 AM
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Poinciana Parkway

Osceola County

Designed by:  KMK

Checked by:   CJL

*****************************************

*****************************************

STRUCTURE STATION

No. 2 % Prob. 50 yr Freq. 1 % Prob. 100 yr Freq. Prob. Freq. Prob. Freq.

Discharge Stage Discharge Stage Discharge Stage % yr Discharge Stage % yr

CD-1 493+00 135 95.2 151 95.6 257 96.4 0.2 500

CD-2 502+10 24 95.1 26 95.4 45 95.9 0.2 500

CD-3 107+60 53 92.1 59 92.6 77.8 94.3 0.43 231

CD-4 129+45 37 89.1 41 89.4 70 92.1 0.2 500

CD-4A 140+74 24 84.4 26 84.4 45 84.5 0.2 500

CD-5 152+55 24 83.4 26 83.5 45 84.9 0.2 500

CD-6 174+64 24 77.2 26 77.2 45 77.7 0.2 500

CD-7 324+00 115 67.0 177 68.1 301 71.3 0.2 500

CD-8 328+00 115 67.0 177 68.1 301 71.3 0.2 500

CD-9 340+00 17 68.1 23 68.6 39 70.2 0.2 500

OVERTOPPING FLOODBASE FLOODDESIGN FLOOD GREATEST FLOOD

Date :  9/24/2014

F. A. Project No. :    432294-1-58-01        

NOTE :  The hydraulic data is shown for informational purposes only, to indicate the flood discharges and water surface elevations which may be anticipated

                in any given year.  This data was generated using highly variable factors determined by a study of the watershed.  Many judgements and assumptions

                assumptions are required to establish these factors.  The resultant hydraulic data is sensitive to changes, particularly of antecedent conditions, 

                urbanization, channelization, and land use.  Users of this data are cautioned against the assumption of precision which can not be attained.  

                Discharges are in cubic feet per second (cfs) and stages are in feet (ft), NGVD, 1929.

DEFINITIONS:

Data adapted from :     N/A        

Design Flood : The flood selected by the FDOT to be utilized to assure a standard level of hydraulic

performance. Prepared By : Kevin Koehler, PE  

Base Flood : The flood having a 1 % chance of being exceeded in any year.  (100 yr frequency) Date : September 24, 2014

Overtopping Flood : The flood where flow occurs  (A) over the highway,  (B) over a watershed divide or

(C) thru emergency relief structures. Approved for use  

Greatest Flood : The most severe flood which can be predicted where overtopping is not practicable, on this project By :          

normally one with a 0.2 % chance of being exceeded in any year.  (500 yr frequency) Date :                    

Flooddata_POINCIANA,  Flood Data Seg 1,2&3 Page 1 of  1 9/25/2014 @ 9:22 AM
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CD-1 493+00 135 95.2 151 95.6CD-1 493+00 135 95.2 151 95.6CD-1 493+00 135 95.2 151 95.6 257 96.4 0.2 500257 96.4 0.2 500257 96.4 0.2 500257 96.4 0.2 500CD-1 493+00 135 95.2 151 95.6CD-1 493+00 135 95.2 151 95.6CD-1 493+00 135 95.2 151 95.6

CD-4 129+45 37 89.1 41 89.4CD-4 129+45 37 89.1 41 89.4CD-4 129+45 37 89.1 41 89.4CD-4 129+45 37 89.1 41 89.4CD-4 129+45 37 89.1 41 89.4CD-4 129+45 37 89.1 41 89.4 70 92.1 0.2 50070 92.1 0.2 50070 92.1 0.2 50070 92.1 0.2 500

CD-4A 140+74 24 84.4 26 84.4CD-4A 140+74 24 84.4 26 84.4CD-4A 140+74 24 84.4 26 84.4CD-4A 140+74 24 84.4 26 84.4CD-4A 140+74 24 84.4 26 84.4CD-4A 140+74 24 84.4 26 84.4 45 84.5 0.2 50045 84.5 0.2 50045 84.5 0.2 50045 84.5 0.2 500

CD-5 152+55 24 83.4 26 83.5CD-5 152+55 24 83.4 26 83.5CD-5 152+55 24 83.4 26 83.5CD-5 152+55 24 83.4 26 83.5CD-5 152+55 24 83.4 26 83.5CD-5 152+55 24 83.4 26 83.5 45 84.9 0.2 50045 84.9 0.2 50045 84.9 0.2 50045 84.9 0.2 500

CD-6 174+64 24 77.2 26 77.2CD-6 174+64 24 77.2 26 77.2CD-6 174+64 24 77.2 26 77.2CD-6 174+64 24 77.2 26 77.2CD-6 174+64 24 77.2 26 77.2CD-6 174+64 24 77.2 26 77.2 45 77.7 0.2 50045 77.7 0.2 50045 77.7 0.2 50045 77.7 0.2 500



CROSSDRAIN CHARATERISTICS:

CROSS DRAIN NO.

LOCATION STA.

WIDTH 6.00 FT 6.00 FT

HEIGHT 3.00 FT 3.00 FT

BARRELS

DIAMETER 0.00 IN 0.00 IN

LENGTH 62.5 FT 88.0 FT

TOTAL CROSS-SECTIONAL AREA 18.00 SF 18.00 SF

MANNING'S ROUGHNESS

UPSTREAM INVERT 91.00 FT 91.00 FT

DOWNSTREAM INVERT 91.16 FT 90.90 FT

CRITICAL ELEVATION * 95.20 FT 95.20 FT

DETERMINE FLOWRATES (Q):

ASSUMED VELOCITY (25 YR) 6.00 FT/S

Q (25 YR) = V (25 YR) * TOTAL AREA 108 CFS 94.81 FT 94.49 FT

Q (50 YR) = 1.25 * Q (25 YR) 135 CFS 95.51 FT 95.19 FT

Q (100 YR) = 1.40 * Q (25 YR) 151 CFS 95.75 FT 95.55 FT

Q (500 YR) = 1.70 * Q (100 YR) 257 CFS 96.51 FT 96.42 FT

Headwater Headwater

Elevation Elevation

1 1

0.012 0.012

PROJECT: POINCIANA PARKWAY

SUBJECT: EXISTING / PROPOSED CULVERT ANALYSIS

CD-1
Existing Proposed

493+00.00 493+00.00

NOTES:

Adjacent Floodplain Limits, SHWT Avg= 91.0 FT

Survey Adjacent Wetlands, SHWT Avg(East)= 91.3 FT

Stainline observed at Ex. Conc. Box Culvert = 91.9 FT Down-stream Tailwater used from stainline

*Surveyed overflow elevation to CD-2 = 95.2 FT

Low Edge of Travel Lane (496+00) 96.9 FT 50YR DHW is lower

Analysis done with HY-8 Version 7.3 (Jan. 2013)

Cross-Drain Summary, CD-1 9/19/2014
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CROSSDRAIN CHARATERISTICS:

CROSS DRAIN NO.

LOCATION

WIDTH 0.00 FT 0.00 FT 0.00 FT

HEIGHT 0.00 FT 0.00 FT 0.00 FT

BARRELS

DIAMETER 30.00 IN 24.00 IN 24.00 IN

LENGTH 41.00 FT 86.00 FT 169.00 FT

TOTAL CROSS-SECTIONAL AREA 4.91 SF 6.28 SF 6.28 SF

MANNING'S ROUGHNESS

UPSTREAM INVERT 84.94 FT 85.20 FT 85.30 FT

DOWNSTREAM INVERT 85.37 FT 85.10 FT 85.10 FT

CRITICAL ELEVATION 89.5 FT 93.00 FT 93.00 FT

DETERMINE FLOWRATES (Q):

ASSUMED VELOCITY (25 YR) 6.00 FT/S

Q (25 YR) = V (25 YR) * TOTAL AREA 29 CFS 89.53 FT 88.70 FT 88.99 FT

Q (50 YR) = 1.25 * Q (25 YR) 37 CFS 89.59 FT 89.13 FT 89.60 FT

Q (100 YR) = 1.40 * Q (25 YR) 41 CFS 89.60 FT 89.40 FT 89.97 FT

Q (500 YR) = 1.70 * Q (100 YR) 70 CFS FT FT FT

NOTES:

Survey Adjacent Wetlands, SHWT Avg 88.0 FT Tailwater used 86.40

Overtopping Post (77.7 cfs) 93.0 FT

Low Edge of Travel Lane (129+45) 91.8 FT 50YR DHW is lower

Analysis done with HY-8 Version 7.3 (Jan. 2013)

Proposed

129+45

Existing

129+10

PROJECT: POINCIANA PARKWAY

SUBJECT: EXISTING / PROPOSED CULVERT ANALYSIS

1 2

0.024 0.012

Headwater Headwater

Elevation

CD-4
ULTIMATE

129+45

2

0.012

Headwater

Elevation Elevation

Cross-Drain Summary, CD-4 9/25/2014
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CROSSDRAIN CHARATERISTICS:

CROSS DRAIN NO.
LOCATION

WIDTH 0.00 FT 0.00 FT 0.00 FT
HEIGHT 0.00 FT 0.00 FT 0.00 FT
BARRELS
DIAMETER 24.00 IN 24.00 IN 24.00 IN
LENGTH 88.00 FT 88.00 FT 156.00 FT
TOTAL CROSS-SECTIONAL AREA 3.14 SF 3.14 SF 3.14 SF
MANNING'S ROUGHNESS
UPSTREAM INVERT 82.85 FT 82.80 FT 83.00 FT
DOWNSTREAM INVERT 82.42 FT 82.00 FT 82.00 FT
CRITICAL ELEVATION 84.20 FT 84.20 FT 84.20 FT

DETERMINE FLOWRATES (Q):

ASSUMED VELOCITY (25 YR) 6.00 FT/S

Q (25 YR) = V (25 YR) * TOTAL AREA 19 CFS 84.34 FT 84.34 FT 84.35 FT
Q (50 YR) = 1.25 * Q (25 YR) 24 CFS 84.37 FT 84.36 FT 84.37 FT
Q (100 YR) = 1.40 * Q (25 YR) 26 CFS 84.38 FT 84.37 FT 84.38 FT
Q (500 YR) = 1.70 * Q (100 YR) 45 CFS 84.45 FT 84.45 FT 84.46 FT

NOTES:

Surveyed Outfall Overflow Elevation 82.5 FT Tailwater used 86.40
Existing Connection to Adjacent Wetlands 84.2 FT

PROJECT: POINCIANA PARKWAY
SUBJECT: EXISTING / PROPOSED CULVERT ANALYSIS

CD-4A
Existing Proposed ULTIMATE
140+74 140+74 140+74

1 1 1

0.012 0.012 0.012

Headwater Headwater Headwater
Elevation Elevation Elevation

Low Edge of Travel Lane (143+00) 89.0 FT 50YR DHW is lower

Analysis done with HY-8 Version 7.3 (Jan. 2013)

Cross-Drain Summary, CD-4A 7/27/2014
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CROSSDRAIN CHARATERISTICS:

CROSS DRAIN NO.

LOCATION

WIDTH 0.00 FT 0.00 FT 0.00 FT

HEIGHT 0.00 FT 0.00 FT 0.00 FT

BARRELS

DIAMETER 24.00 IN 24.00 IN 24.00 IN

LENGTH 41.00 FT 81.00 FT 169.00 FT

TOTAL CROSS-SECTIONAL AREA 3.14 SF 6.28 SF 6.28 SF

MANNING'S ROUGHNESS

UPSTREAM INVERT 81.79 FT 81.30 FT 81.40 FT

DOWNSTREAM INVERT 81.15 FT 81.20 FT 81.20 FT

CRITICAL ELEVATION * 84.27 FT 86.70 FT 86.70 FT

DETERMINE FLOWRATES (Q):

ASSUMED VELOCITY (25 YR) 6.00 FT/S

Q (25 YR) = V (25 YR) * TOTAL AREA 19 CFS 84.30 FT 83.08 FT 83.23 FT

Q (50 YR) = 1.25 * Q (25 YR) 24 CFS 84.33 FT 83.37 FT 83.55 FT

Q (100 YR) = 1.40 * Q (25 YR) 26 CFS 84.34 FT 83.48 FT 83.68 FT

Q (500 YR) = 1.70 * Q (100 YR) 45 CFS FT FT FT

NOTES:

Survey Adjacent Wetlands, SHWT Avg 81.4 FT Tailwater used pipe crown 83.15

* TOP OF ROAD AT STATION 152+30, RT

Overtopping Post (61.9 cfs) 86.7 FT

Low Edge of Travel Lane (152+55) 85.3 FT 50YR DHW is lower

Analysis done with HY-8 Version 7.3 (Jan. 2013)

PROJECT: POINCIANA PARKWAY

SUBJECT: EXISTING / PROPOSED CULVERT ANALYSIS

ULTIMATE

152+55

2

HeadwaterHeadwater

0.012 0.012

CD-5

ElevationElevation

0.012

1

152+55

Elevation

Existing Proposed

Headwater

2

152+32

Cross-Drain Summary, CD-5 9/25/2014
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CROSSDRAIN CHARATERISTICS:

CROSS DRAIN NO.

LOCATION

WIDTH 0.00 FT 38.00 IN 38.00 FT

HEIGHT 0.00 FT 24.00 IN 24.00 FT

BARRELS

DIAMETER 24.00 IN 0.00 IN 0.00 IN

LENGTH 20.00 FT 103.00 FT 170.00 FT

TOTAL CROSS-SECTIONAL AREA 3.14 SF 9.95 SF 9.95 SF

MANNING'S ROUGHNESS

UPSTREAM INVERT 75.25 FT 74.64 FT 74.80 FT

DOWNSTREAM INVERT 74.89 FT 74.40 FT 74.40 FT

CRITICAL ELEVATION * 77.52 FT 80.70 FT 80.70 FT

DETERMINE FLOWRATES (Q):

ASSUMED VELOCITY (25 YR) 6.00 FT/S

Q (25 YR) = V (25 YR) * TOTAL AREA 19 CFS 77.57 FT 77.12 FT 77.15 FT

Q (50 YR) = 1.25 * Q (25 YR) 24 CFS 77.58 FT 77.20 FT 77.23 FT

Q (100 YR) = 1.40 * Q (25 YR) 26 CFS 77.59 FT 77.23 FT 77.28 FT

Q (500 YR) = 1.70 * Q (100 YR) 45 CFS 77.64 FT 77.69 FT 77.83 FT

NOTES

a) Crown of Existing Pipe 76.89 FT

b) W tl d El ti D t (ACOE) 77 00 FT T il t d

PROJECT: POINCIANA PARKWAY

SUBJECT: EXISTING / PROPOSED CULVERT ANALYSIS

CD-6
Existing Proposed ULTIMATE

173+60 174+64 174+64

1 2 2

0.024 0.012 0.012

Headwater Headwater Headwater

Elevation Elevation Elevation

b) Wetland Elevation Downstream (ACOE) 77.00 FT Tailwater used

c) Top of Existing Road at Station 173+60 77.52 FT

d) Top of Proposed Road at Station 175+00 80.70 FT

e) Low Edge of Travel Lane (175+80) 79.96 FT 50YR DHW is lower

Analysis done with HY-8 Version 7.3 (Jan. 2013)

Cross-Drain Summary, CD-6 9/18/2014
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FDOT Straight Line Diagrams 
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Poinciana Parkway Extension
Central Florida Expressway Authority

April 2019

 

 

The Balmoral Group Location Hydraulic Report 

 

 

Appendix C 

Field Review Notes 
 



Date: March 18, 2019

Time: 8:30am

Project Number: 599-224

Weather Conditions: Cloudy, cool

Distribution

Name Organization

Makese Powe, E.I. The Balmoral Group

Lori Stanfill, P.E. The Balmoral Group

Review of Work

Review and verification of pipe sizes and conditions within project area.

Comments

Item Description

Resident

Comment

[Just South of US-92 and Labor Camp Road] Concerned resident, Everette Davis, says pipe has not been 
attended to since the last hurricane. There is a tree that was uprooted out the ground and now within the flow's 
path. Pictures were taken. Resident says he had to get his son to help him saw the tree down to a point of non-
obstruction. He would love to chat with someone from the city to resolve this. (321)-443-4192 

Resident

Comment

[Old Kissimmee Road and Parker Road] Concerned Polk county resident says pipe has not been cleaned out in 
nearly 15 years.

Erosion [Just East of Delmar Lane and Kinney Harmon Road] East end of Northern headwall.

Field notes may be found in:
Poinciana Parkway Location Hydraulics Report - Appendix C 

Photos

Photos taken during field visit can be found in:
Poinciana Parkway Location Hydraulics Report - Appendix C 
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Concerned resident, Everette Davis, says pipe has not been
attended to since the last hurricane. There is a tree that was
uprooted out the ground and now within the flow's path.
Pictures were taken. Resident says he had to get his son to
help him saw the tree down to a point of non-obstruction. He
would love to chat with someone from the city to resolve this.
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EX-CD-1; Upstream End (Northwest), Facing North

 
EX-CD-1; Upstream End (Northwest), Facing Southeast
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EX-CD-1; Upstream End (Northwest), Facing Southeast

EX-CD-1; Upstream End (Northwest), Facing Southwest
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EX-CD-4; Downstream End (Northeast), Facing Northeast

EX-CD-4; Upstream End (Southwest), Facing Northeast
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EX-CD-4; Upstream End (Southwest), Facing Southwest

EX-CD-4A; Upstream End (Southwest), Facing Northeast
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EX-CD-4A; Upstream End (Southwest), Facing Northeast

EX-CD-4A; Upstream End (Southwest), Facing Southwest
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EX-CD-5; Downstream End (Northeast), Facing East

EX-CD-5; Upstream End (Southwest), Facing East
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EX-CD-5; Upstream End (Southwest), Facing Northeast

EX-CD-6; Downstream End (Northeast)
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EX-CD-6; Downstream End (Northeast), Facing Southeast

EX-CD-6; Upstream End (Southwest)
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EX-CD-6; Upstream End (Southwest), Facing Northeast

EX-CD-6; Downstream End (Northeast), Facing Northwest
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EX-A; Downstream End (East) 

 
EX-A; Downstream End (East), Facing North
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EX-A; Downstream End (East), Facing North

EX-A; Upstream End (West) 
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EX-A; Downstream End (East), Facing South

APPENDIX C, Page 24 of 40



EX-A; Upstream End (West)

EX-A; Upstream End (West)
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EX-B; Downstream End (South) 

EX-B; Downstream End (South), Facing West
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EX-B; Downstream End (South)

EX-C; Upstream End (Northwest)
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EX-C; Upstream End (Northwest), Facing North

EX-C; Downstream End (Southeast)
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EX-C; Downstream End (Southeast), Facing Northwest

EX-C; Downstream End (Southeast), Facing Northwest
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EX-C; Downstream End (Southeast), Facing Northwest

EX-C; Downstream End (Southeast), Facing Northeast
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EX-D; Upstream End (Northwest), Facing Northwest

 

EX-D; Downstream End (Southeast)
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EX-D; Downstream End (Southeast), Facing Southeast

EX-D; Downstream End (Southeast), Facing Northwest
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EX-D; Downstream End (Southeast)

EX-E; Upstream End (West), Facing East 
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EX-E; Upstream End (West), Facing East 

EX-E; Upstream End (West), Facing South
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EX-F; Upstream End (North), Facing North

EX-F; Upstream End (North), Facing North
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EX-F; Downstream End (South), Facing North

EX-G; Upstream End (Southwest)
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EX-G; Upstream End (Southwest), Facing Southwest

EX-L; Upstream End (Northwest), Facing East
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EX-L; Downstream End (Southeast)

EX-N; Upstream End (Northwest), Facing Northwest
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EX-N; Upstream (Northwest), Facing Southwest

EX-N; Downstream (Southeast), Facing Northwest
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EX-N; Downstream (Southeast), Facing Northwest
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Poinciana Parkway Extension
Central Florida Expressway Authority

April 2019

 

 

The Balmoral Group Location Hydraulic Report 

 

 

Appendix D 

Calculations 
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(Node EAST5WET, 100-yr Storm)

(Links RRNORTH1 & RRNORTH2, 100-yr Storm)

Assumed 5-ft above crown

From DEM

Minimum slope

Measured from GIS, assume full R/W width

NRCS Imagery estimate

In series upstream

FEMA BFE

                (Contributing link flow attained from SWFWMD ERP App. 43023879)
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(100-yr Storm)

Assumed 5-ft above BFE

From DEM

Minimum slope

Measured from GIS, assume full R/W width

NRCS Imagery estimate

In series upstream

FEMA BFE

                (Contributing link flow attained from SWFWMD ERP App. 43023879)

Links at RRNOTH = 584.05 (cfs)
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HY-8 Culvert Analysis Report

Crossing Discharge Data

Discharge Selection Method: User Defined
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Table 1 - Summary of Culvert Flows at Crossing: CD-1-01 POST

Headwater

Elevation (ft)

Discharge Names Total Discharge 

(cfs)

CD-1-01 POST 

Discharge (cfs)

Roadway

Discharge (cfs)

Iterations

83.11 EAST5WET 554.47 554.47 0.00 1

83.23 RRNORTH 584.05 584.05 0.00 1

87.00 Overtopping 1179.04 1179.04 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-1-01 POST
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Table 2 - Culvert Summary Table: CD-1-01 POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

EAST5WET 554.47 554.47 83.11 2.994 5.106 4-FFf 3.167 1.965 3.167 4.180 4.824

RRNORTH 584.05 584.05 83.23 3.109 5.227 4-FFf 3.167 2.020 3.167 4.180 5.082
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 78.00 ft,    Outlet Elevation (invert): 77.82 ft

Culvert Length: 358.00 ft,    Culvert Slope: 0.0005

********************************************************************************
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Culvert Performance Curve Plot: CD-1-01 POST
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Water Surface Profile Plot for Culvert: CD-1-01 POST

Site Data - CD-1-01 POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  78.00 ft

Outlet Station:  358.00 ft

Outlet Elevation:  77.82 ft

Number of Barrels:  9

Culvert Data Summary - CD-1-01 POST

Barrel Shape:  Elliptical

Barrel Span:  60.00 in

Barrel Rise:  38.00 in

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 3 - Downstream Channel Rating Curve (Crossing: CD-1-01 POST)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

554.47 82.00 4.18

584.05 82.00 4.18
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Tailwater Channel Data - CD-1-01 POST

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  82.00 ft

Roadway Data for Crossing: CD-1-01 POST

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  87.00 ft

Roadway Surface:  Paved

Roadway Top Width:  189.00 ft
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Crossing Discharge Data

Discharge Selection Method: User Defined
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Table 4 - Summary of Culvert Flows at Crossing: CD-1-02 POST

Headwater

Elevation (ft)

Discharge Names Total Discharge 

(cfs)

CD-1-02 POST 

Discharge (cfs)

Roadway

Discharge (cfs)

Iterations

85.15 RRSOUTH 153.47 153.47 0.00 1

85.15 RRSOUTH 153.47 153.47 0.00 1

90.00 Overtopping 872.29 872.29 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-1-02 POST
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Table 5 - Culvert Summary Table: CD-1-02 POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

RRSOUTH 153.47 153.47 85.15 2.386 5.155 4-FFf 2.735 1.723 5.000 5.000 1.954

RRSOUTH 153.47 153.47 85.15 2.386 5.155 4-FFf 2.735 1.723 5.000 5.000 1.954
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 80.00 ft,    Outlet Elevation (invert): 79.82 ft

Culvert Length: 358.00 ft,    Culvert Slope: 0.0005

********************************************************************************
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Culvert Performance Curve Plot: CD-1-02 POST
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Water Surface Profile Plot for Culvert: CD-1-02 POST

Site Data - CD-1-02 POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  80.00 ft

Outlet Station:  358.00 ft

Outlet Elevation:  79.82 ft

Number of Barrels:  4

Culvert Data Summary - CD-1-02 POST

Barrel Shape:  Circular

Barrel Diameter:  5.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 6 - Downstream Channel Rating Curve (Crossing: CD-1-02 POST)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

153.47 85.00 5.00

153.47 85.00 5.00
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Tailwater Channel Data - CD-1-02 POST

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  85.00 ft

Roadway Data for Crossing: CD-1-02 POST

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  90.00 ft

Roadway Surface:  Paved

Roadway Top Width:  160.00 ft
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Crossing Discharge Data

Discharge Selection Method: Recurrence

APPENDIX D, Page 57 of 235



Table 7 - Summary of Culvert Flows at Crossing: CD-1-03 POST

Headwater

Elevation (ft)

Discharge Names Total Discharge 

(cfs)

CD-1-03 POST 

Discharge (cfs)

Roadway

Discharge (cfs)

Iterations

94.08 50 year 124.79 124.79 0.00 1

94.55 100 year 137.19 137.19 0.00 1

96.20 500 year 182.18 182.18 0.00 1

98.10 Overtopping 227.58 227.58 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-1-03 POST
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Table 8 - Culvert Summary Table: CD-1-03 POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

50 year 124.79 124.79 94.08 3.914 3.979 7-M2c 3.000 2.377 2.377 0.870 8.749

100 year 137.19 137.19 94.55 4.254 4.453 7-M2c 3.000 2.532 2.532 0.870 9.030

500 year 182.18 182.18 96.20 5.678 6.103 6-FFc 3.000 3.000 3.000 0.870 10.121
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 90.10 ft,    Outlet Elevation (invert): 89.82 ft

Culvert Length: 222.00 ft,    Culvert Slope: 0.0013

********************************************************************************
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Culvert Performance Curve Plot: CD-1-03 POST
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Water Surface Profile Plot for Culvert: CD-1-03 POST

Site Data - CD-1-03 POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  90.10 ft

Outlet Station:  222.00 ft

Outlet Elevation:  89.82 ft

Number of Barrels:  1

Culvert Data Summary - CD-1-03 POST

Barrel Shape:  Concrete Box

Barrel Span:  6.00 ft

Barrel Rise:  3.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  1:1 Bevel Headwall

Inlet Depression:  None
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Table 9 - Downstream Channel Rating Curve (Crossing: CD-1-03 POST)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

124.79 90.97 0.87

137.19 90.97 0.87

182.18 90.97 0.87
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Tailwater Channel Data - CD-1-03 POST

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  90.97 ft

Roadway Data for Crossing: CD-1-03 POST

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  98.10 ft

Roadway Surface:  Paved

Roadway Top Width:  149.00 ft
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Crossing Discharge Data

Discharge Selection Method: Recurrence

APPENDIX D, Page 66 of 235



Table 10 - Summary of Culvert Flows at Crossing: CD-1-04 POST

Headwater

Elevation (ft)

Discharge Names Total Discharge 

(cfs)

CD-1-04 POST 

Discharge (cfs)

Roadway

Discharge (cfs)

Iterations

91.09 50 year 415.35 415.35 0.00 1

91.35 100 year 442.33 442.33 0.00 1

92.73 500 year 552.29 552.29 0.00 1

95.50 Overtopping 739.88 739.88 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-1-04 POST
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Table 11 - Culvert Summary Table: CD-1-04 POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

50 year 415.35 415.35 91.09 4.233 4.592 7-M2c 4.000 2.759 2.759 0.570 8.986

100 year 442.33 442.33 91.35 4.444 4.851 7-M2c 4.000 2.848 2.848 0.570 9.243

500 year 552.29 552.29 92.73 5.422 6.226 7-M2c 4.000 3.173 3.173 0.570 10.332
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 86.50 ft,    Outlet Elevation (invert): 86.00 ft

Culvert Length: 342.00 ft,    Culvert Slope: 0.0015

********************************************************************************
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Culvert Performance Curve Plot: CD-1-04 POST
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Water Surface Profile Plot for Culvert: CD-1-04 POST

Site Data - CD-1-04 POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  86.50 ft

Outlet Station:  342.00 ft

Outlet Elevation:  86.00 ft

Number of Barrels:  5

Culvert Data Summary - CD-1-04 POST

Barrel Shape:  Circular

Barrel Diameter:  4.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Beveled Edge (1:1)

Inlet Depression:  None
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Table 12 - Downstream Channel Rating Curve (Crossing: CD-1-04 POST)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

415.35 87.07 0.57

442.33 87.07 0.57

552.29 87.07 0.57
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Tailwater Channel Data - CD-1-04 POST

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  87.07 ft

Roadway Data for Crossing: CD-1-04 POST

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  95.50 ft

Roadway Surface:  Paved

Roadway Top Width:  172.00 ft
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Crossing Discharge Data

Discharge Selection Method: Recurrence
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Table 13 - Summary of Culvert Flows at Crossing: CD-1-05 POST

Headwater

Elevation (ft)

Discharge Names Total Discharge 

(cfs)

CD-1-05 POST 

Discharge (cfs)

Roadway

Discharge (cfs)

Iterations

89.79 50 year 109.50 109.50 0.00 1

89.93 100 year 115.06 115.06 0.00 1

90.65 500 year 135.92 135.92 0.00 1

94.50 Overtopping 221.92 221.92 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-1-05 POST
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Table 14 - Culvert Summary Table: CD-1-05 POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

50 year 109.50 109.50 89.79 2.950 3.287 7-M2c 3.000 1.960 1.960 1.070 7.459

100 year 115.06 115.06 89.93 3.054 3.429 7-M2c 3.000 2.010 2.010 1.070 7.617

500 year 135.92 135.92 90.65 3.472 4.155 7-M2c 3.000 2.190 2.190 1.070 8.194
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 86.50 ft,    Outlet Elevation (invert): 86.00 ft

Culvert Length: 343.00 ft,    Culvert Slope: 0.0015

********************************************************************************
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Culvert Performance Curve Plot: CD-1-05 POST
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Water Surface Profile Plot for Culvert: CD-1-05 POST

Site Data - CD-1-05 POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  86.50 ft

Outlet Station:  343.00 ft

Outlet Elevation:  86.00 ft

Number of Barrels:  3

Culvert Data Summary - CD-1-05 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)

Inlet Depression:  None
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Table 15 - Downstream Channel Rating Curve (Crossing: CD-1-05 POST)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

109.50 87.07 1.07

115.06 87.07 1.07

135.92 87.07 1.07
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Tailwater Channel Data - CD-1-05 POST

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  87.07 ft

Roadway Data for Crossing: CD-1-05 POST

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  94.50 ft

Roadway Surface:  Paved

Roadway Top Width:  172.00 ft
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Crossing Discharge Data

Discharge Selection Method: Recurrence
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Table 16 - Summary of Culvert Flows at Crossing: CD-1-06 POST

Headwater

Elevation (ft)

Discharge Names Total Discharge 

(cfs)

CD-1-06 POST 

Discharge (cfs)

Roadway

Discharge (cfs)

Iterations

87.20 50 year 114.59 114.59 0.00 1

87.48 100 year 118.37 118.37 0.00 1

88.13 500 year 131.80 127.48 4.11 15

88.07 Overtopping 126.70 126.70 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-1-06 POST
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Table 17 - Culvert Summary Table: CD-1-06 POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

50 year 114.59 114.59 87.20 4.605 6.198 7-M2c 3.000 2.449 2.449 0.570 9.273

100 year 118.37 118.37 87.48 4.776 6.476 7-M2c 3.000 2.485 2.485 0.570 9.454

500 year 131.80 127.48 88.13 5.215 7.128 7-M2c 3.000 2.564 2.564 0.570 9.907
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 81.00 ft,    Outlet Elevation (invert): 80.83 ft

Culvert Length: 336.00 ft,    Culvert Slope: 0.0005

********************************************************************************
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Culvert Performance Curve Plot: CD-1-06 POST

APPENDIX D, Page 89 of 235



Water Surface Profile Plot for Culvert: CD-1-06 POST

Site Data - CD-1-06 POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  81.00 ft

Outlet Station:  336.00 ft

Outlet Elevation:  80.83 ft

Number of Barrels:  2

Culvert Data Summary - CD-1-06 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:  Square Edge with Headwall

Inlet Depression:  None
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Table 18 - Downstream Channel Rating Curve (Crossing: CD-1-06 POST)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

114.59 81.57 0.57

118.37 81.57 0.57

131.80 81.57 0.57

APPENDIX D, Page 91 of 235



Tailwater Channel Data - CD-1-06 POST

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  81.57 ft

Roadway Data for Crossing: CD-1-06 POST

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  88.07 ft

Roadway Surface:  Paved

Roadway Top Width:  160.00 ft

APPENDIX D, Page 92 of 235



Crossing Discharge Data

Discharge Selection Method: Recurrence
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Table 19 - Summary of Culvert Flows at Crossing: CD-1-07 POST

Headwater

Elevation (ft)

Discharge Names Total Discharge 

(cfs)

CD-1-07 POST 

Discharge (cfs)

Roadway

Discharge (cfs)

Iterations

86.36 50 year 264.98 264.98 0.00 1

87.24 100 year 294.19 294.19 0.00 1

88.71 500 year 398.06 339.39 58.36 7

88.37 Overtopping 329.73 329.73 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-1-07 POST
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Table 20 - Culvert Summary Table: CD-1-07 POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

50 year 264.98 264.98 86.36 4.238 5.988 7-M2c 3.000 2.363 2.363 0.100 8.874

100 year 294.19 294.19 87.24 4.744 6.873 7-M2c 3.000 2.478 2.478 0.100 9.421

500 year 398.06 339.39 88.71 5.646 8.335 7-M2c 3.000 2.628 2.628 0.100 10.341
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 80.37 ft,    Outlet Elevation (invert): 80.27 ft

Culvert Length: 392.00 ft,    Culvert Slope: 0.0003

********************************************************************************
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Culvert Performance Curve Plot: CD-1-07 POST
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Water Surface Profile Plot for Culvert: CD-1-07 POST

Site Data - CD-1-07 POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  80.37 ft

Outlet Station:  392.00 ft

Outlet Elevation:  80.27 ft

Number of Barrels:  5

Culvert Data Summary - CD-1-07 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:  Square Edge with Headwall

Inlet Depression:  None
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Table 21 - Downstream Channel Rating Curve (Crossing: CD-1-07 POST)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

264.98 80.47 0.10

294.19 80.47 0.10

398.06 80.47 0.10
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Tailwater Channel Data - CD-1-07 POST

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  80.47 ft

Roadway Data for Crossing: CD-1-07 POST

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  88.37 ft

Roadway Surface:  Paved

Roadway Top Width:  160.00 ft
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Crossing Discharge Data

Discharge Selection Method: Recurrence
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Table 22 - Summary of Culvert Flows at Crossing: CD-1-08 POST

Headwater

Elevation (ft)

Discharge Names Total Discharge 

(cfs)

CD-1-08 POST 

Discharge (cfs)

Roadway

Discharge (cfs)

Iterations

76.98 50 year 106.69 106.69 0.00 1

77.22 100 year 119.51 119.51 0.00 1

78.28 500 year 165.91 165.91 0.00 1

79.77 Overtopping 214.66 214.66 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-1-08 POST
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Table 23 - Culvert Summary Table: CD-1-08 POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

50 year 106.69 106.69 76.98 2.711 6.984 4-FFf 3.167 1.816 3.167 6.070 4.177

100 year 119.51 119.51 77.22 2.930 7.217 4-FFf 3.167 1.933 3.167 6.070 4.679

500 year 165.91 165.91 78.28 3.784 8.280 4-FFf 3.167 2.305 3.167 6.070 6.496
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 70.00 ft,    Outlet Elevation (invert): 69.79 ft

Culvert Length: 430.00 ft,    Culvert Slope: 0.0005

********************************************************************************
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Culvert Performance Curve Plot: CD-1-08 POST
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Water Surface Profile Plot for Culvert: CD-1-08 POST

Site Data - CD-1-08 POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  70.00 ft

Outlet Station:  430.00 ft

Outlet Elevation:  69.79 ft

Number of Barrels:  2

Culvert Data Summary - CD-1-08 POST

Barrel Shape:  Elliptical

Barrel Span:  60.00 in

Barrel Rise:  38.00 in

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 24 - Downstream Channel Rating Curve (Crossing: CD-1-08 POST)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

106.69 76.07 6.07

119.51 76.07 6.07

165.91 76.07 6.07
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Tailwater Channel Data - CD-1-08 POST

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  76.07 ft

Roadway Data for Crossing: CD-1-08 POST

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  79.77 ft

Roadway Surface:  Paved

Roadway Top Width:  160.00 ft
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Crossing Discharge Data

Discharge Selection Method: User Defined
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Table 25 - Summary of Culvert Flows at Crossing: CD-4-01 POST

Headwater

Elevation (ft)

Discharge Names Total Discharge 

(cfs)

CD-4-01 POST 

Discharge (cfs)

Roadway

Discharge (cfs)

Iterations

81.07 EAST5WET 554.47 554.47 0.00 1

81.30 RRNORTH 584.05 584.05 0.00 1

84.00 Overtopping 860.72 860.72 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-4-01 POST
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Table 26 - Culvert Summary Table: CD-4-01 POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

EAST5WET 554.47 554.47 81.07 3.636 5.845 4-FFf 3.167 2.250 3.167 4.000 6.203

RRNORTH 584.05 584.05 81.30 3.803 6.072 4-FFf 3.167 2.312 3.167 4.000 6.534
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 75.23 ft,    Outlet Elevation (invert): 75.00 ft

Culvert Length: 453.00 ft,    Culvert Slope: 0.0005

********************************************************************************
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Culvert Performance Curve Plot: CD-4-01 POST
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Water Surface Profile Plot for Culvert: CD-4-01 POST

Site Data - CD-4-01 POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  75.23 ft

Outlet Station:  453.00 ft

Outlet Elevation:  75.00 ft

Number of Barrels:  7

Culvert Data Summary - CD-4-01 POST

Barrel Shape:  Elliptical

Barrel Span:  60.00 in

Barrel Rise:  38.00 in

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 27 - Downstream Channel Rating Curve (Crossing: CD-4-01 POST)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

554.47 79.00 4.00

584.05 79.00 4.00
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Tailwater Channel Data - CD-4-01 POST

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  79.00 ft

Roadway Data for Crossing: CD-4-01 POST

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  84.00 ft

Roadway Surface:  Paved

Roadway Top Width:  250.00 ft
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Crossing Discharge Data

Discharge Selection Method: User Defined
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Table 28 - Summary of Culvert Flows at Crossing: CD-4-02 POST

Headwater

Elevation (ft)

Discharge

Names

Total

Discharge (cfs)

CD-4-02 POST 

Discharge (cfs)

CD-4-02B

POST

Discharge (cfs)

Roadway

Discharge (cfs)

Iterations

73.74 17-92SE 158.85 118.62 40.39 0.00 11

73.74 17-92SE 158.85 118.62 40.39 0.00 2

79.00 Overtopping 501.84 355.48 146.36 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-4-02 POST
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Table 29 - Culvert Summary Table: CD-4-02 POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

17-92SE 158.85 118.62 73.74 2.742 2.473 1-JS1f 0.864 1.635 3.000 2.000 3.954

17-92SE 158.85 118.62 73.74 2.742 2.473 1-JS1f 0.864 1.635 3.000 2.000 3.954
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 71.00 ft,    Outlet Elevation (invert): 68.80 ft

Culvert Length: 130.02 ft,    Culvert Slope: 0.0169

********************************************************************************
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Culvert Performance Curve Plot: CD-4-02 POST
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Water Surface Profile Plot for Culvert: CD-4-02 POST

Site Data - CD-4-02 POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  71.00 ft

Outlet Station:  130.00 ft

Outlet Elevation:  68.80 ft

Number of Barrels:  1

Culvert Data Summary - CD-4-02 POST

Barrel Shape:  Concrete Box

Barrel Span:  10.00 ft

Barrel Rise:  3.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge (90º) Headwall

Inlet Depression:  None
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Table 30 - Culvert Summary Table: CD-4-02B POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

17-92SE 158.85 40.39 73.74 2.742 2.327 1-JS1f 1.178 1.898 4.000 2.000 3.214

17-92SE 158.85 40.39 73.74 2.742 2.327 1-JS1f 1.178 1.898 4.000 2.000 3.214
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 71.00 ft,    Outlet Elevation (invert): 68.80 ft

Culvert Length: 130.02 ft,    Culvert Slope: 0.0169

********************************************************************************
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Culvert Performance Curve Plot: CD-4-02B POST
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Water Surface Profile Plot for Culvert: CD-4-02B POST

Site Data - CD-4-02B POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  71.00 ft

Outlet Station:  130.00 ft

Outlet Elevation:  68.80 ft

Number of Barrels:  1

Culvert Data Summary - CD-4-02B POST

Barrel Shape:  Circular

Barrel Diameter:  4.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 31 - Downstream Channel Rating Curve (Crossing: CD-4-02 POST)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

158.85 73.00 2.00

158.85 73.00 2.00
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Tailwater Channel Data - CD-4-02 POST

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  73.00 ft

Roadway Data for Crossing: CD-4-02 POST

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  79.00 ft

Roadway Surface:  Paved

Roadway Top Width:  101.00 ft
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Crossing Discharge Data

Discharge Selection Method: User Defined
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Table 32 - Summary of Culvert Flows at Crossing: CD-4-03 POST

Headwater

Elevation (ft)

Discharge Names Total Discharge 

(cfs)

CD-4-03 POST 

Discharge (cfs)

Roadway

Discharge (cfs)

Iterations

68.71 17-92NE 613.05 613.05 0.00 1

68.71 17-92NE 613.05 613.05 0.00 1

72.50 Overtopping 1109.36 1109.36 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-4-03 POST
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Table 33 - Culvert Summary Table: CD-4-03 POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

17-92NE 613.05 613.05 68.71 4.698 4.712 7-M2c 4.000 2.726 2.726 2.500 9.369

17-92NE 613.05 613.05 68.71 4.698 4.712 7-M2c 4.000 2.726 2.726 2.500 9.369
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 64.00 ft,    Outlet Elevation (invert): 63.90 ft

Culvert Length: 140.00 ft,    Culvert Slope: 0.0007

********************************************************************************
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Culvert Performance Curve Plot: CD-4-03 POST
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Water Surface Profile Plot for Culvert: CD-4-03 POST

Site Data - CD-4-03 POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  64.00 ft

Outlet Station:  140.00 ft

Outlet Elevation:  63.90 ft

Number of Barrels:  3

Culvert Data Summary - CD-4-03 POST

Barrel Shape:  Concrete Box

Barrel Span:  8.00 ft

Barrel Rise:  4.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge (90º) Headwall

Inlet Depression:  None
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Table 34 - Downstream Channel Rating Curve (Crossing: CD-4-03 POST)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

613.05 66.50 2.50

613.05 66.50 2.50
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Tailwater Channel Data - CD-4-03 POST

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  66.50 ft

Roadway Data for Crossing: CD-4-03 POST

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  400.00 ft

Crest Elevation:  72.50 ft

Roadway Surface:  Paved

Roadway Top Width:  170.00 ft
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Crossing Discharge Data

Discharge Selection Method: Recurrence
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Table 35 - Summary of Culvert Flows at Crossing: CD-4-05A POST

Headwater

Elevation (ft)

Discharge Names Total Discharge 

(cfs)

CD-4-05A POST 

Discharge (cfs)

Roadway

Discharge (cfs)

Iterations

86.06 50 year 276.49 276.49 0.00 1

86.86 100 year 305.84 305.84 0.00 1

88.65 500 year 408.92 364.97 43.67 6

88.37 Overtopping 355.95 355.95 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-4-05A POST
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Table 36 - Culvert Summary Table: CD-4-05A POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

50 year 276.49 276.49 86.06 3.711 5.689 7-M2c 3.000 2.209 2.209 0.100 8.261

100 year 305.84 305.84 86.86 4.076 6.486 7-M2c 3.000 2.320 2.320 0.100 8.691

500 year 408.92 364.97 88.65 4.930 8.278 7-M2c 3.000 2.514 2.514 0.100 9.615
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 80.37 ft,    Outlet Elevation (invert): 80.27 ft

Culvert Length: 550.00 ft,    Culvert Slope: 0.0002

********************************************************************************
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Culvert Performance Curve Plot: CD-4-05A POST
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Water Surface Profile Plot for Culvert: CD-4-05A POST

Site Data - CD-4-05A POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  80.37 ft

Outlet Station:  550.00 ft

Outlet Elevation:  80.27 ft

Number of Barrels:  6

Culvert Data Summary - CD-4-05A 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:  Square Edge with Headwall

Inlet Depression:  None
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Table 37 - Downstream Channel Rating Curve (Crossing: CD-4-05A POST)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

276.49 80.47 0.10

305.84 80.47 0.10

408.92 80.47 0.10
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Tailwater Channel Data - CD-4-05A POST

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  80.47 ft

Roadway Data for Crossing: CD-4-05A POST

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  88.37 ft

Roadway Surface:  Paved

Roadway Top Width:  164.00 ft
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Crossing Discharge Data

Discharge Selection Method: Recurrence

APPENDIX D, Page 151 of 235



Table 38 - Summary of Culvert Flows at Crossing: CD-4-05B POST

Headwater

Elevation (ft)

Discharge Names Total Discharge 

(cfs)

CD-4-05B POST 

Discharge (cfs)

Roadway

Discharge (cfs)

Iterations

84.04 50 year 302.16 302.16 0.00 1

84.78 100 year 335.55 335.55 0.00 1

87.18 500 year 452.27 430.15 21.81 10

87.00 Overtopping 424.03 424.03 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-4-05B POST
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Table 39 - Culvert Summary Table: CD-4-05B POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

50 year 302.16 302.16 84.04 4.027 5.037 7-M2c 3.000 2.306 2.306 1.470 8.636

100 year 335.55 335.55 84.78 4.483 5.776 7-M2c 3.000 2.423 2.423 1.470 9.144

500 year 452.27 430.15 87.18 6.069 8.176 7-M2c 3.000 2.679 2.679 1.470 10.759
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 79.00 ft,    Outlet Elevation (invert): 78.58 ft

Culvert Length: 340.00 ft,    Culvert Slope: 0.0012

********************************************************************************
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Culvert Performance Curve Plot: CD-4-05B POST
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Water Surface Profile Plot for Culvert: CD-4-05B POST

Site Data - CD-4-05B POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  79.00 ft

Outlet Station:  340.00 ft

Outlet Elevation:  78.58 ft

Number of Barrels:  6

Culvert Data Summary - CD-4-05B 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:  Square Edge with Headwall

Inlet Depression:  None
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Table 40 - Downstream Channel Rating Curve (Crossing: CD-4-05B POST)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

302.16 80.47 1.47

335.55 80.47 1.47

452.27 80.47 1.47
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Tailwater Channel Data - CD-4-05B POST

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  80.47 ft

Roadway Data for Crossing: CD-4-05B POST

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  87.00 ft

Roadway Surface:  Paved

Roadway Top Width:  152.00 ft
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Crossing Discharge Data

Discharge Selection Method: Recurrence
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Table 41 - Summary of Culvert Flows at Crossing: CD-4-06 POST

Headwater

Elevation (ft)

Discharge Names Total Discharge 

(cfs)

CD-4-06 POST 

Discharge (cfs)

Roadway

Discharge (cfs)

Iterations

77.08 50 year 109.72 109.72 0.00 1

77.32 100 year 121.35 121.35 0.00 1

78.43 500 year 166.07 166.07 0.00 1

79.77 Overtopping 208.04 208.04 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-4-06 POST
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Table 42 - Culvert Summary Table: CD-4-06 POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

50 year 109.72 109.72 77.08 2.759 3.370 3-M1f 1.947 1.847 3.167 2.360 4.296

100 year 121.35 121.35 77.32 2.959 3.612 3-M1f 2.083 1.949 3.167 2.360 4.751

500 year 166.07 166.07 78.43 3.784 4.717 4-FFf 3.167 2.307 3.167 2.360 6.502

APPENDIX D, Page 163 of 235



********************************************************************************

Straight Culvert

Inlet Elevation (invert): 73.71 ft,    Outlet Elevation (invert): 72.59 ft

Culvert Length: 480.00 ft,    Culvert Slope: 0.0023

********************************************************************************
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Culvert Performance Curve Plot: CD-4-06 POST
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Water Surface Profile Plot for Culvert: CD-4-06 POST

Site Data - CD-4-06 POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  73.71 ft

Outlet Station:  480.00 ft

Outlet Elevation:  72.59 ft

Number of Barrels:  2

Culvert Data Summary - CD-4-06 POST

Barrel Shape:  Elliptical

Barrel Span:  60.00 in

Barrel Rise:  38.00 in

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 43 - Downstream Channel Rating Curve (Crossing: CD-4-06 POST)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

109.72 76.07 2.36

121.35 76.07 2.36

166.07 76.07 2.36
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Tailwater Channel Data - CD-4-06 POST

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  76.07 ft

Roadway Data for Crossing: CD-4-06 POST

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  79.77 ft

Roadway Surface:  Paved

Roadway Top Width:  278.00 ft
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Crossing Discharge Data

Discharge Selection Method: User Defined
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Table 44 - Summary of Culvert Flows at Crossing: CD-5-01 POST

Headwater

Elevation (ft)

Discharge Names Total Discharge 

(cfs)

CD-5-01 POST 

Discharge (cfs)

Roadway

Discharge (cfs)

Iterations

81.07 EAST5WET 554.47 554.47 0.00 1

81.30 RRNORTH 584.05 584.05 0.00 1

84.00 Overtopping 860.72 860.72 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-5-01 POST
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Table 45 - Culvert Summary Table: CD-5-01 POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

EAST5WET 554.47 554.47 81.07 3.636 5.845 4-FFf 3.167 2.250 3.167 4.000 6.203

RRNORTH 584.05 584.05 81.30 3.803 6.072 4-FFf 3.167 2.312 3.167 4.000 6.534
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 75.23 ft,    Outlet Elevation (invert): 75.00 ft

Culvert Length: 453.00 ft,    Culvert Slope: 0.0005

********************************************************************************
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Culvert Performance Curve Plot: CD-5-01 POST
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Water Surface Profile Plot for Culvert: CD-5-01 POST

Site Data - CD-5-01 POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  75.23 ft

Outlet Station:  453.00 ft

Outlet Elevation:  75.00 ft

Number of Barrels:  7

Culvert Data Summary - CD-5-01 POST

Barrel Shape:  Elliptical

Barrel Span:  60.00 in

Barrel Rise:  38.00 in

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 46 - Downstream Channel Rating Curve (Crossing: CD-5-01 POST)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

554.47 79.00 4.00

584.05 79.00 4.00
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Tailwater Channel Data - CD-5-01 POST

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  79.00 ft

Roadway Data for Crossing: CD-5-01 POST

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  84.00 ft

Roadway Surface:  Paved

Roadway Top Width:  250.00 ft
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Crossing Discharge Data

Discharge Selection Method: User Defined

APPENDIX D, Page 178 of 235



Table 47 - Summary of Culvert Flows at Crossing: CD-5-02 POST

Headwater

Elevation (ft)

Discharge

Names

Total

Discharge (cfs)

CD-5-02 POST 

Discharge (cfs)

CD-5-02B

POST

Discharge (cfs)

Roadway

Discharge (cfs)

Iterations

73.74 17-92SE 158.85 118.62 40.39 0.00 11

73.74 17-92SE 158.85 118.62 40.39 0.00 2

79.00 Overtopping 501.84 355.48 146.36 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-5-02 POST
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Table 48 - Culvert Summary Table: CD-5-02 POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

17-92SE 158.85 118.62 73.74 2.742 2.473 1-JS1f 0.864 1.635 3.000 2.000 3.954

17-92SE 158.85 118.62 73.74 2.742 2.473 1-JS1f 0.864 1.635 3.000 2.000 3.954
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 71.00 ft,    Outlet Elevation (invert): 68.80 ft

Culvert Length: 130.02 ft,    Culvert Slope: 0.0169

********************************************************************************
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Culvert Performance Curve Plot: CD-5-02 POST
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Water Surface Profile Plot for Culvert: CD-5-02 POST

Site Data - CD-5-02 POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  71.00 ft

Outlet Station:  130.00 ft

Outlet Elevation:  68.80 ft

Number of Barrels:  1

Culvert Data Summary - CD-5-02 POST

Barrel Shape:  Concrete Box

Barrel Span:  10.00 ft

Barrel Rise:  3.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge (90º) Headwall

Inlet Depression:  None
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Table 49 - Culvert Summary Table: CD-5-02B POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

17-92SE 158.85 40.39 73.74 2.742 2.327 1-JS1f 1.178 1.898 4.000 2.000 3.214

17-92SE 158.85 40.39 73.74 2.742 2.327 1-JS1f 1.178 1.898 4.000 2.000 3.214
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 71.00 ft,    Outlet Elevation (invert): 68.80 ft

Culvert Length: 130.02 ft,    Culvert Slope: 0.0169

********************************************************************************
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Culvert Performance Curve Plot: CD-5-02B POST
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Water Surface Profile Plot for Culvert: CD-5-02B POST

Site Data - CD-5-02B POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  71.00 ft

Outlet Station:  130.00 ft

Outlet Elevation:  68.80 ft

Number of Barrels:  1

Culvert Data Summary - CD-5-02B POST

Barrel Shape:  Circular

Barrel Diameter:  4.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 50 - Downstream Channel Rating Curve (Crossing: CD-5-02 POST)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

158.85 73.00 2.00

158.85 73.00 2.00
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Tailwater Channel Data - CD-5-02 POST

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  73.00 ft

Roadway Data for Crossing: CD-5-02 POST

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  79.00 ft

Roadway Surface:  Paved

Roadway Top Width:  101.00 ft
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Crossing Discharge Data

Discharge Selection Method: User Defined
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Table 51 - Summary of Culvert Flows at Crossing: CD-5-03 POST

Headwater

Elevation (ft)

Discharge Names Total Discharge 

(cfs)

CD-5-03 POST 

Discharge (cfs)

Roadway

Discharge (cfs)

Iterations

68.71 17-92NE 613.05 613.05 0.00 1

68.71 17-92NE 613.05 613.05 0.00 1

72.50 Overtopping 1109.36 1109.36 0.00 Overtopping

APPENDIX D, Page 192 of 235



Rating Curve Plot for Crossing: CD-5-03 POST

APPENDIX D, Page 193 of 235



Table 52 - Culvert Summary Table: CD-5-03 POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

17-92NE 613.05 613.05 68.71 4.698 4.712 7-M2c 4.000 2.726 2.726 2.500 9.369

17-92NE 613.05 613.05 68.71 4.698 4.712 7-M2c 4.000 2.726 2.726 2.500 9.369
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 64.00 ft,    Outlet Elevation (invert): 63.90 ft

Culvert Length: 140.00 ft,    Culvert Slope: 0.0007

********************************************************************************
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Culvert Performance Curve Plot: CD-5-03 POST
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Water Surface Profile Plot for Culvert: CD-5-03 POST

Site Data - CD-5-03 POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  64.00 ft

Outlet Station:  140.00 ft

Outlet Elevation:  63.90 ft

Number of Barrels:  3

Culvert Data Summary - CD-5-03 POST

Barrel Shape:  Concrete Box

Barrel Span:  8.00 ft

Barrel Rise:  4.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge (90º) Headwall

Inlet Depression:  None
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Table 53 - Downstream Channel Rating Curve (Crossing: CD-5-03 POST)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

613.05 66.50 2.50

613.05 66.50 2.50

APPENDIX D, Page 198 of 235



Tailwater Channel Data - CD-5-03 POST

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  66.50 ft

Roadway Data for Crossing: CD-5-03 POST

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  400.00 ft

Crest Elevation:  72.50 ft

Roadway Surface:  Paved

Roadway Top Width:  170.00 ft
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Crossing Discharge Data

Discharge Selection Method: Recurrence
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Table 54 - Summary of Culvert Flows at Crossing: CD-5-05A POST

Headwater

Elevation (ft)

Discharge Names Total Discharge 

(cfs)

CD-5-05A POST 

Discharge (cfs)

Roadway

Discharge (cfs)

Iterations

86.75 50 year 276.39 276.39 0.00 1

87.66 100 year 303.37 303.37 0.00 1

88.74 500 year 401.83 333.14 68.52 6

88.37 Overtopping 323.23 323.23 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-5-05A POST
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Table 55 - Culvert Summary Table: CD-5-05A POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

50 year 276.39 276.39 86.75 5.774 6.383 7-M2c 3.000 2.645 2.645 0.100 10.473

100 year 303.37 303.37 87.66 6.556 7.293 7-M2c 3.000 2.729 2.729 0.100 11.233

500 year 401.83 333.14 88.74 7.509 8.374 7-M2c 3.000 2.801 2.801 0.100 12.128
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 80.37 ft,    Outlet Elevation (invert): 79.68 ft

Culvert Length: 220.00 ft,    Culvert Slope: 0.0031

********************************************************************************
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Culvert Performance Curve Plot: CD-5-05A POST
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Water Surface Profile Plot for Culvert: CD-5-05A POST

Site Data - CD-5-05A POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  80.37 ft

Outlet Station:  220.00 ft

Outlet Elevation:  79.68 ft

Number of Barrels:  4

Culvert Data Summary - CD-5-05A 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:  Square Edge with Headwall

Inlet Depression:  None
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Table 56 - Downstream Channel Rating Curve (Crossing: CD-5-05A POST)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

276.39 80.47 0.10

303.37 80.47 0.10

401.83 80.47 0.10
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Tailwater Channel Data - CD-5-05A POST

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  80.47 ft

Roadway Data for Crossing: CD-5-05A POST

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  88.37 ft

Roadway Surface:  Paved

Roadway Top Width:  80.00 ft
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Crossing Discharge Data

Discharge Selection Method: Recurrence
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Table 57 - Summary of Culvert Flows at Crossing: CD-5-05B POST

Headwater

Elevation (ft)

Discharge Names Total Discharge 

(cfs)

CD-5-05B POST 

Discharge (cfs)

Roadway

Discharge (cfs)

Iterations

85.54 50 year 355.42 355.42 0.00 1

86.51 100 year 394.84 394.84 0.00 1

87.49 500 year 536.62 431.15 105.20 3

87.00 Overtopping 413.09 413.09 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-5-05B POST
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Table 58 - Culvert Summary Table: CD-5-05B POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

50 year 355.42 355.42 85.54 4.781 6.536 7-M2c 3.000 2.486 2.486 1.470 9.459

100 year 394.84 394.84 86.51 5.426 7.511 7-M2c 3.000 2.597 2.597 1.470 10.121

500 year 536.62 431.15 87.49 6.089 8.494 7-M2c 3.000 2.682 2.682 1.470 10.778

APPENDIX D, Page 212 of 235



********************************************************************************

Straight Culvert

Inlet Elevation (invert): 79.00 ft,    Outlet Elevation (invert): 78.83 ft

Culvert Length: 344.00 ft,    Culvert Slope: 0.0005

********************************************************************************
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Culvert Performance Curve Plot: CD-5-05B POST
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Water Surface Profile Plot for Culvert: CD-5-05B POST

Site Data - CD-5-05B POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  79.00 ft

Outlet Station:  344.00 ft

Outlet Elevation:  78.83 ft

Number of Barrels:  6

Culvert Data Summary - CD-5-05B 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:  Square Edge with Headwall

Inlet Depression:  None
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Table 59 - Downstream Channel Rating Curve (Crossing: CD-5-05B POST)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

355.42 80.47 1.47

394.84 80.47 1.47

536.62 80.47 1.47
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Tailwater Channel Data - CD-5-05B POST

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  80.47 ft

Roadway Data for Crossing: CD-5-05B POST

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  87.00 ft

Roadway Surface:  Paved

Roadway Top Width:  154.00 ft
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Crossing Discharge Data

Discharge Selection Method: Recurrence
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Table 60 - Summary of Culvert Flows at Crossing: CD-5-06 POST

Headwater

Elevation (ft)

Discharge Names Total Discharge 

(cfs)

CD-5-06 POST 

Discharge (cfs)

Roadway

Discharge (cfs)

Iterations

77.58 50 year 110.32 110.32 0.00 1

77.58 100 year 110.32 110.32 0.00 1

79.75 500 year 172.55 172.55 0.00 1

79.77 Overtopping 172.92 172.92 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-5-06 POST
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Table 61 - Culvert Summary Table: CD-5-06 POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

50 year 110.32 110.32 77.58 2.771 3.866 4-FFf 2.405 1.852 3.167 2.360 4.319

100 year 110.32 110.32 77.58 2.771 3.866 4-FFf 2.405 1.852 3.167 2.360 4.319

500 year 172.55 172.55 79.75 3.917 6.044 4-FFf 3.167 2.353 3.167 2.360 6.756
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 73.71 ft,    Outlet Elevation (invert): 72.59 ft

Culvert Length: 849.00 ft,    Culvert Slope: 0.0013

********************************************************************************
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Culvert Performance Curve Plot: CD-5-06 POST
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Water Surface Profile Plot for Culvert: CD-5-06 POST

Site Data - CD-5-06 POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  73.71 ft

Outlet Station:  849.00 ft

Outlet Elevation:  72.59 ft

Number of Barrels:  2

Culvert Data Summary - CD-5-06 POST

Barrel Shape:  Elliptical

Barrel Span:  60.00 in

Barrel Rise:  38.00 in

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None
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Table 62 - Downstream Channel Rating Curve (Crossing: CD-5-06 POST)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

110.32 76.07 2.36

110.32 76.07 2.36

172.55 76.07 2.36
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Tailwater Channel Data - CD-5-06 POST

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  76.07 ft

Roadway Data for Crossing: CD-5-06 POST

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  79.77 ft

Roadway Surface:  Paved

Roadway Top Width:  610.00 ft
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Crossing Discharge Data

Discharge Selection Method: Recurrence
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Table 63 - Summary of Culvert Flows at Crossing: CD-5B-05B POST

Headwater

Elevation (ft)

Discharge Names Total Discharge 

(cfs)

CD-5B-05B POST 

Discharge (cfs)

Roadway

Discharge (cfs)

Iterations

77.33 50 year 134.26 134.26 0.00 1

77.55 100 year 145.21 145.21 0.00 1

78.76 500 year 195.45 195.45 0.00 1

79.77 Overtopping 229.18 229.18 0.00 Overtopping
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Rating Curve Plot for Crossing: CD-5B-05B POST
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Table 64 - Culvert Summary Table: CD-5B-05B POST

Discharge

Names

Total

Discharge

(cfs)

Culvert

Discharge

(cfs)

Headwater

Elevation (ft)

Inlet Control 

Depth (ft)

Outlet

Control

Depth (ft)

Flow

Type

Normal

Depth (ft)

Critical

Depth (ft)

Outlet Depth 

(ft)

Tailwater

Depth (ft)

Outlet

Velocity

(ft/s)

50 year 134.26 134.26 77.33 3.184 3.628 1-S1f 1.981 2.057 3.167 2.370 5.257

100 year 145.21 145.21 77.55 3.382 3.852 1-S1f 2.089 2.149 3.167 2.370 5.686

500 year 195.45 195.45 78.76 4.412 5.061 4-FFf 3.167 2.507 3.167 2.370 7.653
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********************************************************************************

Straight Culvert

Inlet Elevation (invert): 73.70 ft,    Outlet Elevation (invert): 72.59 ft

Culvert Length: 335.00 ft,    Culvert Slope: 0.0033

********************************************************************************
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Culvert Performance Curve Plot: CD-5B-05B POST
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Water Surface Profile Plot for Culvert: CD-5B-05B POST

Site Data - CD-5B-05B POST

Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  73.70 ft

Outlet Station:  335.00 ft

Outlet Elevation:  72.59 ft

Number of Barrels:  2

Culvert Data Summary - CD-5B-05B POST

Barrel Shape:  Elliptical

Barrel Span:  60.00 in

Barrel Rise:  38.00 in

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Culvert Type:  Straight

Inlet Configuration:  Square Edge with Headwall

Inlet Depression:  None

APPENDIX D, Page 233 of 235



Table 65 - Downstream Channel Rating Curve (Crossing: CD-5B-05B POST)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

134.26 76.07 2.37

145.21 76.07 2.37

195.45 76.07 2.37
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Tailwater Channel Data - CD-5B-05B POST

Tailwater Channel Option:  Enter Constant Tailwater Elevation

Constant Tailwater Elevation:  76.07 ft

Roadway Data for Crossing: CD-5B-05B POST

Roadway Profile Shape:  Constant Roadway Elevation

Crest Length:  100.00 ft

Crest Elevation:  79.77 ft

Roadway Surface:  Paved

Roadway Top Width:  142.00 ft
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