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SCALE: 1"= 2000'

3.A CLIMATIC ADJUSTMENT OF -15 APPLIED TO CN.

  HYDROGRAPH METHOD USED TO CALCULATE FLOWS.

2.HEC-HMS VERSION 4.10 AND FREQUENCY STORM

  GIS DATA AND FIELD VERIFIED SITE IMPROVEMENTS.

  USING EXISTING 1-FT CONTOURS FROM 2017 

1.DRAINAGE AREAS OFF ROW DELINEATED

 

NOTES:

DRAINAGE AREA

S
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DESIGN

APPROVAL

INTERIM REVIEW

DATE:

P.E. SERIAL NO:

ENGINEER:

PERMIT, BIDDING OR CONSTRUCTION.

DOCUMENT INCOMPLETE.  NOT INTENDED FOR

JOHN A. TYLER

105193

6/30/2023

CORDOVA RD

POINT

COMPUTATION

 AREASDRAINAGE

CONTRIBUTING

(ACRES)

 AREADRAINAGE

METHOD

CONTRIBUTING

 (CFS)DISCHARGE

5-YEAR

 (CFS)DISCHARGE

10-YEAR

 (CFS)DISCHARGE

25-YEAR

 (CFS)DISCHARGE

50-YEAR

 (CFS)DISCHARGE

100-YEAR

 ACULVERT A 258.87 SCS 201.00 286.90 416.00 519.00 636.60

 BCULVERT  B-1 +B 1599.91 SCS 728.50 1060.80 1569.40 1996.70 2501.90

 B-1CULVERT B-1 813.16 SCS 346.10 506.70 754.20 963.00 1211.10

 CCULVERT C 115.38 SCS 162.90 222.30 326.10 400.60 481.50

 DCULVERT D 47.99 RATIONAL 63.55 76.51 94.46 108.63 123.95

 ECULVERT E 39.10 RATIONAL 43.03 51.97 64.43 74.32 85.11

 FCULVERT  F-1 +F 865.56 SCS 515.40 740.70 1080.80 1360.40 1685.20

 F-1CULVERT F-1 97.35 RATIONAL 111.16 134.17 166.20 191.60 219.25

 AREADRAINAGE

CONTRIBUTING

(MIN)

 TIMELAG
CN

A 78.66 73

B 152.43 74

B-1 177.66 73

C 29.18 72

D * *

E * *

F 111.55 74

F-1 * *

 USED. METHOD RATIONAL N/A.*

 11) VOL. 14, ATLAS (NOAA DEPTHRAINFALL

PROFILE  (IN) DEPTH EVENT24-HR

 YR5 5.15

 YR10 6.55

 YR25 8.64

 YR50 10.40

 YR100 12.60

 AREADRAINAGE

CONTRIBUTING
C  (MIN)Tc

(IN/HR)

INTENSITY

5YR

(IN/HR)

INTENSITY

10YR

(IN/HR)

INTENSITY

25YR

(IN/HR)

INTENSITY

50YR

(IN/HR)

INTENSITY

100YR

D 0.50 51.22 2.65 3.19 3.94 4.53 5.17

E 0.50 67.70 2.20 2.66 3.30 3.80 4.35

F-1 0.50 64.11 2.28 2.76 3.41 3.94 4.50
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EXISTING

PRECIPITATION FREQUENCY DATA SERVER (PFDS)

CORDOVA RD USING NATIONAL WEATHER SERVICE 

RAINFALL DEPTHS OBTAINED AT MID-POINT OF 
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HABERLE RD

TIMMERMANN RD

CORDOVA RD

CULVERT A

CULVERT B

CULVERT C

CULVERT F

LAUBACH RD

CULVERT F-1

CULVERT D
CULVERT E

CULVERT B-1

N

MSHANNO
Count Measurement
Fixtures, Doors, Windows4

MSHANNO
Count Measurement
Fixtures, Doors, Windows4

MSHANNO
Count Measurement
Fixtures, Doors, Windows4

MSHANNO
Count Measurement
Fixtures, Doors, Windows4

MSHANNO
Text Box
show flow arrows for culvert outfall.

MSHANNO
Arrow

MSHANNO
Arrow

MSHANNO
Arrow

MSHANNO
Arrow

MSHANNO
Arrow

MSHANNO
Cloud+

MSHANNO
Cloud+
Not sure how this outfalls? Please add existing and proposed size to label below Culvert Name. May be extended or to remain.  Nice to have an overall knowledge at DAM

MSHANNO
Text Box

MSHANNO
Text Box
What is the difference between existing, proposed and ultimate.  What are you using to design the structures?

Jake Powell
Cloud

Jake Powell
Callout
Label side streets

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Use EBDLKUP-2019, Guadalupe County, Zone 1, PDS Method

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Verify depths. Website shows higher values.

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Include FPA notification note

Antonio Leyva
Text Box
DRN Review completed:MAL 31JUL231. See comments on drainage areas.2.  See HEC-RAS comments3. See HY-8 comments

EFLOYD
Engineer
Agreed. Added.

EFLOYD
Engineer
Agreed. Added existing and proposed structure sizes to DAMs.

EFLOYD
Engineer
Adjusted Huber Rd label for greater clarity.

EFLOYD
Engineer
Existing conditions considers present-day conditions, while proposed takes into account the additional impervious cover created by the proposed roadway. Ultimate conditions considers the expected ultimate development of the watershed into single-family residential, in addition to the additional roadway pavement.

EFLOYD
Engineer
Using the PDS method has not been our practice in the past. We will study this for future submittals.

EFLOYD
Engineer
A new version has been released. Updated to match NOAA Atlas 14, Vol. 11, Ver. 2.

EFLOYD
Engineer
Agreed
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SCALE: 1"= 2000'

3.A CLIMATIC ADJUSTMENT OF -15 APPLIED TO CN.

  HYDROGRAPH METHOD USED TO CALCULATE FLOWS.

2.HEC-HMS VERSION 4.10 AND FREQUENCY STORM

  GIS DATA AND FIELD VERIFIED SITE IMPROVEMENTS.

  USING EXISTING 1-FT CONTOURS FROM 2017 

1.DRAINAGE AREAS OFF ROW DELINEATED

 

NOTES:

DRAINAGE AREA

S
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DESIGN

APPROVAL

INTERIM REVIEW

DATE:

P.E. SERIAL NO:
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JOHN A. TYLER

105193

6/30/2023

CORDOVA RD

 AREADRAINAGE

CONTRIBUTING

(MIN)

 TIMELAG
CN

Z * *

A 78.66 73

B 152.43 74

B-1 177.66 73

C 29.18 72

D * *

E * *

F 111.55 74

F-1 * *

 USED. METHOD RATIONAL N/A.*

POINT

COMPUTATION

AREAS

DRAINAGE

CONTRIBUTING

(ACRES)

 AREADRAINAGE

METHOD

CONTRIBUTING

 (CFS)DISCHARGE

5-YEAR

 (CFS)DISCHARGE

10-YEAR

 (CFS)DISCHARGE

25-YEAR

 (CFS)DISCHARGE

50-YEAR

 (CFS)DISCHARGE

100-YEAR

 ZCULVERT Z 49.73 RATIONAL 37.29 45.33 56.67 65.77 75.83

 ACULVERT A 258.80 SCS 200.90 286.80 415.90 518.80 636.50

 BCULVERT  B-1 +B 1600.53 SCS 728.50 1060.80 1569.40 1996.70 2502.00

 B-1CULVERT B-1 814.10 SCS 346.50 507.20 755.00 964.00 1212.40

 CCULVERT C 116.83 SCS 164.90 225.00 330.10 405.50 487.30

 DCULVERT D 48.10 RATIONAL 63.70 76.69 94.68 108.87 124.23

 ECULVERT E 39.91 RATIONAL 43.92 53.05 65.77 75.86 86.87

 FCULVERT F 783.93 SCS 492.50 705.90 1027.50 1290.00 1593.90

 F-1CULVERT F-1 83.43 RATIONAL 95.26 114.98 142.44 164.20 187.90

 F OFDS  F-1 +F 867.36 SCS 520.60 747.50 1090.60 1372.30 1699.50

 11) VOL. 14, ATLAS (NOAA DEPTHRAINFALL

PROFILE  (IN) DEPTH EVENT24-HR

 YR5 5.15

 YR10 6.55

 YR25 8.64

 YR50 10.40

 YR100 12.60

 AREADRAINAGE

CONTRIBUTING
C  (MIN)Tc

(IN/HR)

INTENSITY

5YR

(IN/HR)

INTENSITY

10YR

(IN/HR)

INTENSITY

25YR

(IN/HR)

INTENSITY

50YR

(IN/HR)

INTENSITY

100YR

Z 0.50 116.71 1.50 1.82 2.28 2.65 3.05

D 0.50 51.22 2.65 3.19 3.94 4.53 5.17

E 0.50 67.70 2.20 2.66 3.30 3.80 4.35

F-1 0.50 64.11 2.28 2.76 3.41 3.94 4.50
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CULVERT A

CULVERT B
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CULVERT F

LAUBACH RD

CULVERT F-1

CULVERT D
CULVERT E

CULVERT B-1

CULVERT Z

N

MSHANNO
Cloud+

MSHANNO
Cloud+
Not sure how this flows.  See previous comments.

MSHANNO
Cloud+

MSHANNO
Cloud+
Not sure how this flows, see previous comments.

Antonio Leyva
Contractor
2

Antonio Leyva
Contractor
2

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Verify depths. Website shows higher values.

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Use EBDLKUP-2019, Guadalupe County, Zone 1, PDS Method

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Why does acreage change slightly from existing to proposed? drainage areas appear to be same as existing condition

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Include FPA notification note

EFLOYD
Engineer
Changes in the roadway alignment led to drainage area changes that are difficult to see at this scale.

EFLOYD
Engineer
Added flow arrows.

EFLOYD
Engineer
Added flow arrows.

EFLOYD
Engineer
Using the PDS method has not been our practice in the past. We will study this for future submittals.

EFLOYD
Engineer
A new version has been released. Updated to match NOAA Atlas 14, Vol. 11, Ver. 2.

EFLOYD
Engineer
Agreed
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SCALE: 1"= 2000'

3.A CLIMATIC ADJUSTMENT OF -15 APPLIED TO CN.

  HYDROGRAPH METHOD USED TO CALCULATE FLOWS.

2.HEC-HMS VERSION 4.10 AND FREQUENCY STORM

  GIS DATA AND FIELD VERIFIED SITE IMPROVEMENTS.

  USING EXISTING 1-FT CONTOURS FROM 2017 

1.DRAINAGE AREAS OFF ROW DELINEATED

 

NOTES:

DRAINAGE AREA

S
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APPROVAL

INTERIM REVIEW

DATE:

P.E. SERIAL NO:

ENGINEER:

PERMIT, BIDDING OR CONSTRUCTION.

DOCUMENT INCOMPLETE.  NOT INTENDED FOR

JOHN A. TYLER

105193

6/30/2023

CORDOVA RD

 AREADRAINAGE

CONTRIBUTING

(MIN)

 TIMELAG
CN

Z * *

A 78.66 77

B 152.43 77

B-1 177.66 76

C 29.18 76

D * *

E * *

F 111.55 77

F-1 * *

 USED. METHOD RATIONAL N/A.*

POINT

COMPUTATION

AREAS

DRAINAGE

CONTRIBUTING

(ACRES)

 AREADRAINAGE

METHOD

CONTRIBUTING

 (CFS)DISCHARGE

5-YEAR

 (CFS)DISCHARGE

10-YEAR

 (CFS)DISCHARGE

25-YEAR

 (CFS)DISCHARGE

50-YEAR

 (CFS)DISCHARGE

100-YEAR

 ZCULVERT Z 49.73 RATIONAL 37.29 45.33 56.67 65.77 75.83

 ACULVERT A 258.80 SCS 233.00 321.30 452.20 555.50 672.00

 BCULVERT  B-1 +B 1600.53 SCS 814.30 1157.40 1675.10 2105.50 2610.40

 B-1CULVERT B-1 814.10 SCS 387.90 553.90 806.60 1017.60 1266.10

 CCULVERT C 116.83 SCS 191.60 252.20 358.70 433.40 514.50

 DCULVERT D 48.10 RATIONAL 63.70 76.69 94.68 108.87 124.23

 ECULVERT E 39.91 RATIONAL 43.92 53.05 65.77 75.86 86.87

 FCULVERT F 783.93 SCS 549.90 768.60 1093.90 1356.90 1659.10

 F-1CULVERT F-1 83.43 RATIONAL 95.26 114.98 142.44 164.20 187.90

 F OFDS  F-1 +F 867.36 SCS 580.60 813.50 1160.70 1443.10 1768.50

 AREADRAINAGE

CONTRIBUTING
C  (MIN)Tc

(IN/HR)

INTENSITY

5YR

(IN/HR)

INTENSITY

10YR

(IN/HR)

INTENSITY

25YR

(IN/HR)

INTENSITY

50YR

(IN/HR)

INTENSITY

100YR

Z 0.50 116.71 1.50 1.82 2.28 2.65 3.05

D 0.50 51.22 2.65 3.19 3.94 4.53 5.17

E 0.50 67.70 2.20 2.66 3.30 3.80 4.35

F-1 0.50 64.11 2.28 2.76 3.41 3.94 4.50

 11) VOL. 14, ATLAS (NOAA DEPTHRAINFALL

PROFILE  (IN) DEPTH EVENT24-HR

 YR5 5.15

 YR10 6.55

 YR25 8.64

 YR50 10.40

 YR100 12.60
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CULVERT F-1

CULVERT D
CULVERT E

CULVERT B-1

CULVERT Z

N

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Why does acreage change slightly from existing to proposed? drainage areas appear to be same as existing condition

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Verify depths. Website shows higher values.

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Use EBDLKUP-2019, Guadalupe County, Zone 1, PDS Method

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Include FPA notification note

EFLOYD
Engineer
A new version has been released. Updated to match NOAA Atlas 14, Vol. 11, Ver. 2.

EFLOYD
Engineer
Using the PDS method has not been our practice in the past. We will study this for future submittals.

EFLOYD
Engineer
Changes in the roadway alignment led to drainage area changes that are difficult to see at this scale.

EFLOYD
Engineer
Agreed
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CULVERT Z

HYDRAULIC DATA SHEET

Jake Powell
Text Box

Jake Powell
Text Box
Note:  Culvert Z is sized based on proposed conditions.

MSHANNO
Text Box
New Location

MSHANNO
Text Box
Once we see the culvert layout and where the elevation of edge of pavement vs the WS10. Need to check you have enough cover for plastic pipe.

Antonio Leyva
Contractor
1

Antonio Leyva
Text Box
What is channel slope?

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Why are we proposing pipe other than concrete? Is City ok with this type of pipe?

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Channel is not big enough to convey flow

Antonio Leyva
Contractor
1

EFLOYD
Engineer
Changed to concrete after further design development.

EFLOYD
Engineer
No defined channel exists along the eastern side of SH 46 at this new location. The irregular channel data was included in an attempt to capture the flat, open area on the downstream side of the proposed culvert.
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  SEGUIN CRITERIA.

  AEP STORM USED FOR DESIGN, PER CITY OF

3.FOR CULVERTS CROSSING CORDOVA RD, 25YR 

  TEXAS LIDAR DATASET.

2.1-FT CONTOURS FROM 2017 STRATMAP CENTRAL

  CALCULATIONS.

1.HEC-RAS VERSION 6.3.1 USED FOR HYDRAULIC

 

NOTES:

N

RS 1

RS 111

RS 263

RS 470

RS 680

RS 852

RS 1265

RS 1393

RS 1519

RS 1751

RS 1848

RS 2106

CORDOVA RD

RS 1533

CULVERT LOCATION

CULVERT A

HYDRAULIC DATA SHEET

SHEET   OF

RS 1974

RS 1136

RS 994

1    5

RS 1586

RS 1452

RS 1677

RS 1652

RS 1628

RS 1619

Jake Powell
Text Box
Note:  Culvert A is sized based on ultimate conditions per City of Seguin. Proposed conditions were also compared to existing conditions to verify no adverse impact.

Jake Powell
PolyLine

Jake Powell
Callout
Label streets

Jake Powell
Callout
Label streets and culverts

Jake Powell
Callout
Turn on roadway layer

EFLOYD
Engineer
Added.

EFLOYD
Engineer
Added.

EFLOYD
Engineer
Added.

EFLOYD
Engineer
Downstream culvert is off the page.
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 StaRiver Profile Plan  TotalQ  El ChMin  ElevW.S.  W.S.Crit  ElevE.G.  SlopeE.G.  ChnlVel  AreaFlow  WidthTop  Chl #Froude

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s)  ft)(sq (ft)  

2106 5yr PRE 201 585.64 586.22 585.99 586.22 0.002049 0.73 275.96 1662.75 0.27

2106 5yr POST_EX 201 585.64 586.2 585.99 586.21 0.001636 0.61 332.31 1616.71 0.23

2106 5yr POST_ULT 233 585.64 586.23 586 586.23 0.001528 0.63 377.2 1689.66 0.23

2106 10yr PRE 286.9 585.64 586.29 586.05 586.3 0.001775 0.79 361.94 1732.47 0.26

2106 10yr POST_EX 286.9 585.64 586.27 586.03 586.27 0.00137 0.65 444.91 1720.96 0.22

2106 10yr POST_ULT 321.3 585.64 586.29 586.05 586.3 0.001292 0.67 486.24 1734.16 0.22

2106  (Design)25yr PRE 416 585.64 586.4 586.12 586.41 0.0016 0.82 510.98 2136.37 0.25

2106  (Design)25yr POST_EX 416 585.64 586.35 586.09 586.36 0.00122 0.7 604.69 1969.32 0.22

2106  (Design)25yr POST_ULT 452.2 585.64 586.38 586.11 586.39 0.001191 0.7 653.9 2072.59 0.22

2106 50yr PRE 519 585.64 586.52 586.15 586.53 0.000868 0.73 718.66 2365.62 0.19

2106 50yr POST_EX 519 585.64 586.42 586.13 586.42 0.001171 0.72 731.02 2212.39 0.22

2106 50yr POST_ULT 555.5 585.64 586.43 586.14 586.44 0.001182 0.75 760.93 2249.21 0.22

2106  (Check)100yr PRE 636.6 585.64 586.56 586.19 586.57 0.000607 0.65 982.35 2385.88 0.16

2106  (Check)100yr POST_EX 636.6 585.64 586.46 586.15 586.47 0.00117 0.78 833.08 2316.2 0.22

2106  (Check)100yr POST_ULT 672 585.64 586.47 586.16 586.48 0.001181 0.8 862.11 2323.85 0.22

1974 5yr PRE 201 585.22 585.96 585.73 585.97 0.001847 0.78 256.06 938 0.26

1974 5yr POST_EX 201 585.22 585.97 585.74 585.98 0.001824 0.77 261.14 944.01 0.26

1974 5yr POST_ULT 233 585.22 586.01 585.75 586.02 0.001759 0.78 300.23 1043.42 0.26

1974 10yr PRE 286.9 585.22 586.04 585.78 586.05 0.002035 0.87 329.47 1162.51 0.28

1974 10yr POST_EX 286.9 585.22 586.05 585.78 586.06 0.001871 0.82 350.95 1181.34 0.26

1974 10yr POST_ULT 321.3 585.22 586.1 585.79 586.11 0.001602 0.77 416.45 1372.19 0.25

1974  (Design)25yr PRE 416 585.22 586.27 585.84 586.28 0.000668 0.72 577.9 2214.91 0.17

1974  (Design)25yr POST_EX 416 585.22 586.15 585.84 586.16 0.001927 0.86 483.65 1595.01 0.27

1974  (Design)25yr POST_ULT 452.2 585.22 586.17 585.85 586.19 0.001979 0.87 524.76 1779.24 0.27

1974 50yr PRE 519 585.22 586.45 585.87 586.46 0.000362 0.58 911.36 2426.92 0.13

1974 50yr POST_EX 519 585.22 586.22 585.88 586.23 0.001911 0.87 604.89 2072.48 0.27

1974 50yr POST_ULT 555.5 585.22 586.23 585.89 586.25 0.001854 0.88 643.04 2143.93 0.27

1974  (Check)100yr PRE 636.6 585.22 586.49 585.91 586.5 0.000442 0.67 975.5 2496.67 0.15

1974  (Check)100yr POST_EX 636.6 585.22 586.27 585.92 586.28 0.001796 0.91 713.49 2215.11 0.27

1974  (Check)100yr POST_ULT 672 585.22 586.28 585.93 586.29 0.001799 0.93 739.83 2233.48 0.27

1848 5yr PRE 201 585.09 585.65 585.47 585.67 0.003286 0.99 203.88 810.65 0.34

1848 5yr POST_EX 201 585.09 585.66 585.48 585.68 0.003219 1.16 173.07 817.64 0.35

1848 5yr POST_ULT 233 585.09 585.7 585.5 585.72 0.002972 1.2 193.88 858.99 0.35

1848 10yr PRE 286.9 585.09 585.74 585.52 585.76 0.002719 1.06 271.28 885.1 0.32

1848 10yr POST_EX 286.9 585.09 585.77 585.53 585.79 0.002625 1.26 228.35 913.14 0.33

1848 10yr POST_ULT 321.3 585.09 585.83 585.55 585.85 0.002676 1.14 281.93 1063.35 0.33

1848  (Design)25yr PRE 416 585.09 586.22 585.59 586.22 0.000287 0.62 673.46 1955.55 0.12

1848  (Design)25yr POST_EX 416 585.09 585.93 585.6 585.94 0.001601 0.86 483 1357.34 0.25

1848  (Design)25yr POST_ULT 452.2 585.09 585.96 585.62 585.97 0.001583 0.87 518.37 1420.2 0.25

1848 50yr PRE 519 585.09 586.43 585.62 586.43 0.000151 0.46 1125.84 2421 0.09

1848 50yr POST_EX 519 585.09 586.03 585.64 586.04 0.001259 0.83 630.9 1648.23 0.23

1848 50yr POST_ULT 555.5 585.09 586.02 585.66 586.03 0.001547 0.92 610.23 1594.79 0.25

1848  (Check)100yr PRE 636.6 585.09 586.46 585.67 586.46 0.000201 0.55 1168.41 2449.24 0.1

1848  (Check)100yr POST_EX 636.6 585.09 586.06 585.69 586.07 0.001561 0.96 672.12 1679.3 0.26

1848  (Check)100yr POST_ULT 672 585.09 586.05 585.7 586.07 0.001806 1.02 663.94 1673.18 0.28

1751 5yr PRE 201 584.42 585.37 585.13 585.39 0.002436 1.21 165.99 674.95 0.32

1751 5yr POST_EX 201 584.42 585.41 585.14 585.43 0.002216 1.23 163.13 803.16 0.31

1751 5yr POST_ULT 233 584.42 585.46 585.17 585.48 0.002094 1.29 181.3 848.16 0.31

1751 10yr PRE 286.9 584.42 585.5 585.19 585.53 0.002053 1.33 216.31 876.19 0.31

1751 10yr POST_EX 286.9 584.42 585.55 585.2 585.58 0.001915 1.36 211.02 933.23 0.3

1751 10yr POST_ULT 321.3 584.42 585.6 585.23 585.63 0.001829 1.4 228.98 991.53 0.3

1751  (Design)25yr PRE 416 584.42 586.2 585.27 586.2 0.000134 0.55 762.16 2395.78 0.09

1751  (Design)25yr POST_EX 416 584.42 585.75 585.28 585.79 0.001561 1.48 280.4 1215.66 0.29

1751  (Design)25yr POST_ULT 452.2 584.42 585.82 585.3 585.83 0.001258 0.99 457.77 1368.51 0.24

1751 50yr PRE 519 584.42 586.42 585.32 586.42 0.000075 0.4 1309.31 2653.24 0.07

1751 50yr POST_EX 519 584.42 585.92 585.34 585.93 0.001002 0.94 558.06 1720.42 0.22

1751 50yr POST_ULT 555.5 584.42 585.95 585.36 585.95 0.000475 0.64 879.43 1774.17 0.15

1751  (Check)100yr PRE 636.6 584.42 586.44 585.38 586.45 0.000104 0.47 1341.66 2664.21 0.08

1751  (Check)100yr POST_EX 636.6 584.42 585.98 585.4 585.99 0.000521 0.69 938.13 1841.1 0.16

1751  (Check)100yr POST_ULT 672 584.42 585.96 585.42 585.97 0.000658 0.76 897.48 1786.97 0.18

1677 5yr PRE 201 584.09 585.06 584.91 585.12 0.006327 1.97 102.28 656.02 0.52

1677 5yr POST_EX 201 584.08 585.14 584.92 585.2 0.00464 1.94 103.81 739.49 0.46

1677 5yr POST_ULT 233 584.08 585.2 584.95 585.27 0.004366 2.02 115.53 789.91 0.46

1677 10yr PRE 286.9 584.09 585.27 584.98 585.33 0.003557 1.91 150.49 877.1 0.42

1677 10yr POST_EX 286.9 584.08 585.3 585.01 585.37 0.003969 2.13 134.68 897.17 0.45

1677 10yr POST_ULT 321.3 584.08 585.37 585.04 585.44 0.003732 2.19 146.84 940.61 0.44

1677  (Design)25yr PRE 416 584.09 586.19 585.09 586.19 0.00009 0.54 773.87 2618.51 0.08

1677  (Design)25yr POST_EX 416 584.08 585.54 585.13 585.62 0.003234 2.32 178.98 1142.3 0.42

1677  (Design)25yr POST_ULT 452.2 584.08 585.6 585.16 585.69 0.003074 2.37 191.07 1170.68 0.42

1677 50yr PRE 519 584.09 586.41 585.16 586.41 0.000045 0.36 1447.52 2744.67 0.05

1677 50yr POST_EX 519 584.08 585.72 585.21 585.81 0.002817 2.44 213.03 1496.44 0.41

1677 50yr POST_ULT 555.5 584.08 585.78 585.24 585.87 0.002703 2.47 224.67 1797.72 0.4

1677  (Check)100yr PRE 636.6 584.09 586.44 585.23 586.44 0.000063 0.43 1474.11 2758.47 0.06

1677  (Check)100yr POST_EX 636.6 584.08 585.96 585.3 585.96 0.000193 0.5 1333.29 2151.71 0.1

1677  (Check)100yr POST_ULT 672 584.08 585.9 585.33 585.91 0.000763 1.01 690.69 2041.29 0.2

1652 5yr PRE 201 584.08 584.85 584.72 584.94 0.008842 2.39 84.05 589.95 0.62

1652 5yr POST_EX 201 584.08 584.97 584.78 585.06 0.00641 2.41 83.57 705.14 0.55

1652 5yr POST_ULT 233 584.08 585.04 584.82 585.14 0.006058 2.51 92.88 745.02 0.54

1652 10yr PRE 286.9 584.08 585.19 584.81 585.25 0.002877 1.97 145.72 904.32 0.39

1652 10yr POST_EX 286.9 584.08 585.15 584.88 585.26 0.005597 2.66 107.75 847.35 0.54

1652 10yr POST_ULT 321.3 584.08 585.21 584.93 585.33 0.005293 2.74 117.28 944.38 0.53

1652  (Design)25yr PRE 416 584.08 586.19 584.94 586.19 0.000079 0.54 775.35 2632.04 0.07

1652  (Design)25yr POST_EX 416 584.08 585.39 585.02 585.52 0.004715 2.93 141.77 1056.73 0.51

1652  (Design)25yr POST_ULT 452.2 584.08 585.45 585.06 585.59 0.004525 3 150.91 1082.77 0.51

1652 50yr PRE 519 584.08 586.41 585.02 586.41 0.000034 0.34 1537.32 2767.19 0.05

1652 50yr POST_EX 519 584.08 585.57 585.13 585.72 0.004214 3.1 167.45 1227.3 0.5

1652 50yr POST_ULT 555.5 584.08 585.63 585.17 585.79 0.004086 3.16 176.04 1269.22 0.5

1652  (Check)100yr PRE 636.6 584.08 586.44 585.11 586.44 0.000049 0.41 1562.18 2780.73 0.06

1652  (Check)100yr POST_EX 636.6 584.08 585.77 585.25 585.93 0.003791 3.26 195.38 1838.12 0.49

1652  (Check)100yr POST_ULT 672 584.08 585.88 585.27 585.9 0.000491 0.91 774.25 2058.2 0.16

 StaRiver Profile Plan  TotalQ  El ChMin  ElevW.S.  W.S.Crit  ElevE.G.  SlopeE.G.  ChnlVel  AreaFlow  WidthTop  Chl #Froude

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s)  ft)(sq (ft)  

1628 5yr PRE 201 583.92 584.65 584.45 584.75 0.006576 2.49 80.85 603.61 0.56

1628 5yr POST_EX 201 583.92 584.55 584.55 584.82 0.014306 4.16 48.35 459.64 1

1628 5yr POST_ULT 233 583.92 584.6 584.6 584.9 0.013932 4.37 53.3 536.03 1.01

1628 10yr PRE 286.9 583.92 585.13 584.57 585.19 0.001977 2 143.54 978.83 0.34

1628 10yr POST_EX 286.9 583.92 584.69 584.69 585.03 0.013311 4.68 61.28 662.15 1.01

1628 10yr POST_ULT 321.3 583.92 584.74 584.74 585.11 0.01293 4.85 66.2 692.85 1

1628  (Design)25yr PRE 416 583.92 586.19 584.71 586.19 0.000067 0.53 778.21 2645.58 0.07

1628  (Design)25yr POST_EX 416 583.92 584.89 584.89 585.32 0.011972 5.25 79.18 814 0.99

1628  (Design)25yr POST_ULT 452.2 583.92 584.94 584.94 585.39 0.011786 5.41 83.66 835.99 0.99

1628 50yr PRE 519 583.92 586.41 584.82 586.41 0.000024 0.31 1682.05 2794.39 0.04

1628 50yr POST_EX 519 583.92 585.02 585.02 585.52 0.011589 5.68 91.36 905.54 1

1628 50yr POST_ULT 555.5 583.92 585.07 585.07 585.59 0.0113 5.79 95.91 929.29 0.99

1628  (Check)100yr PRE 636.6 583.92 586.44 584.94 586.44 0.000034 0.37 1705.47 2809.08 0.05

1628  (Check)100yr POST_EX 636.6 583.92 585.16 585.16 585.74 0.011347 6.12 103.98 992.26 1.01

1628  (Check)100yr POST_ULT 672 583.92 585.21 585.21 585.81 0.010904 6.18 108.72 1038.28 1

1619 5yr PRE 201 583.79 584.58 584.38 584.69 0.006947 2.67 75.41 575.37 0.58

1619 5yr POST_EX 201 581.12 582.43 581.94 582.58 0.000564 3.07 65.39 53.85 0.49

1619 5yr POST_ULT 233 581.12 582.55 582.03 582.71 0.000559 3.23 72.04 54.58 0.5

1619 10yr PRE 286.9 583.79 585.1 584.5 585.17 0.001987 2.11 135.91 1014.74 0.34

1619 10yr POST_EX 286.9 581.12 582.75 582.17 582.93 0.000547 3.46 82.9 55.74 0.5

1619 10yr POST_ULT 321.3 581.12 582.87 582.24 583.07 0.000536 3.58 89.74 56.47 0.5

1619  (Design)25yr PRE 416 583.79 586.19 584.66 586.19 0.000062 0.53 782.7 2651.04 0.07

1619  (Design)25yr POST_EX 416 581.12 583.19 582.44 583.42 0.000505 3.85 108.14 58.37 0.5

1619  (Design)25yr POST_ULT 452.2 581.12 583.31 582.52 583.55 0.000493 3.93 115.16 59.07 0.5

1619 50yr PRE 519 583.79 586.41 584.78 586.41 0.00002 0.3 1753.39 2787.63 0.04

1619 50yr POST_EX 519 581.12 583.53 582.65 583.78 0.000469 4.05 128.05 60.35 0.49

1619 50yr POST_ULT 555.5 581.12 583.64 582.72 583.9 0.000457 4.11 135.07 61.04 0.49

1619  (Check)100yr PRE 636.6 583.79 586.44 584.9 586.44 0.000029 0.36 1776.28 2803.45 0.05

1619  (Check)100yr POST_EX 636.6 581.12 583.89 582.87 584.17 0.000432 4.23 150.58 62.52 0.48

1619  (Check)100yr POST_ULT 672 581.12 584 582.92 584.28 0.000415 4.25 158.11 159.48 0.51

1586 5yr PRE 201 583.07 583.92 583.92 584.28 0.014905 4.81 41.76 448.23 1.01

1586 10yr PRE 286.9 583.07 584.98 584.11 585.1 0.001449 2.76 104.04 1041.84 0.37

1586  (Design)25yr PRE 416 583.07 586.14 584.37 586.18 0.000828 1.5 277.24 2582.6 0.25

1586 50yr PRE 519 583.07 586.37 584.55 586.4 0.001484 1.45 370.32 2729.89 0.31

1586  (Check)100yr PRE 636.6 583.07 586.37 584.74 586.42 0.002173 1.77 374.22 2734.74 0.38

1533 Culvert

1519 5yr PRE 201 580.79 582.4 582.36 582.9 0.011573 5.64 35.63 155.58 0.95

1519 10yr PRE 286.9 580.79 582.64 582.64 583.32 0.012237 6.61 43.38 186.56 1.01

1519  (Design)25yr PRE 416 580.79 583.02 583.02 583.89 0.011128 7.46 55.78 268.91 1.01

1519 50yr PRE 519 580.79 583.29 583.29 584.3 0.01061 8.03 64.61 301.96 1.01

1519  (Check)100yr PRE 636.6 580.79 583.58 583.58 584.73 0.010097 8.59 74.13 374.59 1

1452 5yr PRE 201 580.59 582.24 582.33 0.003124 2.31 87.05 114.21 0.47

1452 5yr POST_EX 201 580.59 582.23 582.33 0.003032 2.55 78.73 113.33 0.47

1452 5yr POST_ULT 233 580.59 582.31 582.42 0.003065 2.72 85.75 119.64 0.48

1452 10yr PRE 286.9 580.59 582.44 582.55 0.003005 2.59 111.48 130.56 0.47

1452 10yr POST_EX 286.9 580.59 582.43 582.57 0.003171 2.98 96.17 129.37 0.5

1452 10yr POST_ULT 321.3 580.59 582.5 582.65 0.003237 3.14 102.29 133.78 0.51

1452  (Design)25yr PRE 416 580.59 582.67 582.81 0.002976 2.99 143.46 147.93 0.49

1452  (Design)25yr POST_EX 416 580.59 582.66 582.86 0.003551 3.58 116.17 146.39 0.55

1452  (Design)25yr POST_ULT 452.2 580.59 582.71 582.93 0.003669 3.74 120.94 152.23 0.56

1452 50yr PRE 519 580.59 582.83 582.99 0.002986 3.25 167.53 161.44 0.5

1452 50yr POST_EX 519 580.59 582.81 583.06 0.003881 4.02 129.17 158.96 0.58

1452 50yr POST_ULT 555.5 580.59 582.86 583.13 0.003995 4.16 133.39 164.93 0.59

1452  (Check)100yr PRE 636.6 580.59 582.99 583.18 0.002988 3.51 194.52 176.65 0.51

1452  (Check)100yr POST_EX 636.6 580.59 582.96 583.27 0.00424 4.48 142.18 173.62 0.62

1452  (Check)100yr POST_ULT 672 580.59 583 583.33 0.004346 4.61 145.8 177.59 0.63

1393 5yr PRE 201 580.75 582.05 582.14 0.003343 2.38 84.36 111.11 0.48

1393 5yr POST_EX 201 580.75 582.05 582.14 0.003343 2.38 84.36 111.11 0.48

1393 5yr POST_ULT 233 580.75 582.13 582.22 0.003383 2.49 93.67 117.74 0.49

1393 10yr PRE 286.9 580.75 582.25 582.36 0.003327 2.65 108.65 125.79 0.49

1393 10yr POST_EX 286.9 580.75 582.25 582.36 0.003327 2.65 108.65 125.79 0.49

1393 10yr POST_ULT 321.3 580.75 582.33 582.44 0.003301 2.73 118.13 131.92 0.5

1393  (Design)25yr PRE 416 580.75 582.49 582.63 0.003222 3 140.88 146.04 0.5

1393  (Design)25yr POST_EX 416 580.75 582.49 582.63 0.003222 3 140.88 146.04 0.5

1393  (Design)25yr POST_ULT 452.2 580.75 582.55 582.69 0.003197 3.1 149.45 150.81 0.51

1393 50yr PRE 519 580.75 582.65 582.81 0.003166 3.25 165 160.19 0.51

1393 50yr POST_EX 519 580.75 582.65 582.81 0.003166 3.25 165 160.19 0.51

1393 50yr POST_ULT 555.5 580.75 582.7 582.87 0.003147 3.33 173.45 163.82 0.51

1393  (Check)100yr PRE 636.6 580.75 582.81 583 0.003114 3.5 192.04 174.09 0.52

1393  (Check)100yr POST_EX 636.6 580.75 582.81 583 0.003114 3.5 192.04 174.09 0.52

1393  (Check)100yr POST_ULT 672 580.75 582.85 583.05 0.003097 3.56 200.1 177.24 0.52

1265 5yr PRE 201 580.28 581.7 581.77 0.002422 2.1 95.73 122.47 0.41

1265 5yr POST_EX 201 580.28 581.7 581.77 0.002422 2.1 95.73 122.47 0.41

1265 5yr POST_ULT 233 580.28 581.79 581.86 0.002364 2.19 106.62 127.86 0.41

1265 10yr PRE 286.9 580.28 581.92 582 0.002373 2.34 123.67 138.57 0.42

1265 10yr POST_EX 286.9 580.28 581.92 582 0.002372 2.34 123.68 138.57 0.42

1265 10yr POST_ULT 321.3 580.28 581.99 582.08 0.002399 2.43 134.06 144.32 0.43

1265  (Design)25yr PRE 416 580.28 582.16 582.27 0.002334 2.66 160.37 159.2 0.43

1265  (Design)25yr POST_EX 416 580.28 582.16 582.27 0.002334 2.66 160.37 159.2 0.43

1265  (Design)25yr POST_ULT 452.2 580.28 582.23 582.34 0.002302 2.74 170.59 164.92 0.43

1265 50yr PRE 519 580.28 582.33 582.46 0.002272 2.88 188.71 174.48 0.44

1265 50yr POST_EX 519 580.28 582.33 582.46 0.002272 2.88 188.71 174.48 0.44

1265 50yr POST_ULT 555.5 580.28 582.39 582.52 0.002254 2.94 198.59 179.51 0.44

1265  (Check)100yr PRE 636.6 580.28 582.51 582.65 0.002227 3.08 220.12 190.04 0.44

1265  (Check)100yr POST_EX 636.6 580.28 582.51 582.65 0.002227 3.08 220.12 190.04 0.44

1265  (Check)100yr POST_ULT 672 580.28 582.55 582.7 0.002216 3.14 229.44 194.55 0.44

CULVERT A

HYDRAULIC DATA SHEET

SHEET   OF

HEC-RAS OUTPUT

2    5

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
These scenarios only show existing condition. What happened to others (proposed and ultimate)?

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
How does velocity compare for proposed and ultimate condition?

EFLOYD
Engineer
These cross sections only exist in the existing conditions model. The intention was to capture the cross-sectional geometry as close to the existing culvert as possible. Post-project, these river stations will be within the longer proposed culvert. Thus, they were removed from the proposed and ultimate conditions geometry.
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 StaRiver Profile Plan  TotalQ  El ChMin  ElevW.S.  W.S.Crit  ElevE.G.  SlopeE.G.  ChnlVel  AreaFlow  WidthTop  Chl #Froude

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s)  ft)(sq (ft)  

1136 5yr PRE 201 580.05 581.42 581.48 0.002038 2.06 101.09 125.96 0.39

1136 5yr POST_EX 201 580.05 581.42 581.48 0.002038 2.06 101.09 125.96 0.39

1136 5yr POST_ULT 233 580.05 581.51 581.58 0.002013 2.14 113.13 133.52 0.39

1136 10yr PRE 286.9 580.05 581.64 581.72 0.001965 2.3 130.93 144.03 0.39

1136 10yr POST_EX 286.9 580.05 581.64 581.72 0.001965 2.3 130.94 144.03 0.39

1136 10yr POST_ULT 321.3 580.05 581.71 581.8 0.001956 2.4 141.65 149.88 0.4

1136  (Design)25yr PRE 416 580.05 581.89 582 0.001938 2.64 170.51 164.42 0.4

1136  (Design)25yr POST_EX 416 580.05 581.89 582 0.001938 2.64 170.51 164.42 0.4

1136  (Design)25yr POST_ULT 452.2 580.05 581.96 582.07 0.001939 2.72 181.23 171.49 0.41

1136 50yr PRE 519 580.05 582.07 582.19 0.001938 2.86 200.44 180.2 0.41

1136 50yr POST_EX 519 580.05 582.07 582.19 0.001938 2.86 200.44 180.2 0.41

1136 50yr POST_ULT 555.5 580.05 582.12 582.25 0.001937 2.93 210.84 185.09 0.41

1136  (Check)100yr PRE 636.6 580.05 582.24 582.38 0.001936 3.08 233.52 195.77 0.42

1136  (Check)100yr POST_EX 636.6 580.05 582.24 582.38 0.001936 3.08 233.52 195.77 0.42

1136  (Check)100yr POST_ULT 672 580.05 582.29 582.43 0.001935 3.14 243.33 200.59 0.42

994 5yr PRE 201 579.39 581.13 581.2 0.001962 2.12 95.97 109.32 0.38

994 5yr POST_EX 201 579.39 581.13 581.2 0.001962 2.12 95.97 109.32 0.38

994 5yr POST_ULT 233 579.39 581.21 581.29 0.002073 2.26 104.99 115.36 0.4

994 10yr PRE 286.9 579.39 581.33 581.42 0.002188 2.46 119.41 121.83 0.41

994 10yr POST_EX 286.9 579.39 581.33 581.42 0.002187 2.46 119.42 121.83 0.41

994 10yr POST_ULT 321.3 579.39 581.4 581.5 0.002231 2.59 127.88 127.22 0.42

994  (Design)25yr PRE 416 579.39 581.57 581.69 0.002322 2.89 150.44 137.13 0.44

994  (Design)25yr POST_EX 416 579.39 581.57 581.69 0.002322 2.89 150.44 137.13 0.44

994  (Design)25yr POST_ULT 452.2 579.39 581.62 581.76 0.002369 3 158.41 141.77 0.45

994 50yr PRE 519 579.39 581.72 581.87 0.002457 3.2 172.33 146.41 0.46

994 50yr POST_EX 519 579.39 581.72 581.87 0.002457 3.2 172.33 146.41 0.46

994 50yr POST_ULT 555.5 579.39 581.77 581.93 0.002508 3.3 179.63 150.94 0.47

994  (Check)100yr PRE 636.6 579.39 581.87 582.06 0.002607 3.52 195.63 158.27 0.48

994  (Check)100yr POST_EX 636.6 579.39 581.87 582.06 0.002607 3.52 195.63 158.27 0.48

994  (Check)100yr POST_ULT 672 579.39 581.92 582.11 0.002648 3.61 202.44 162.13 0.49

852 5yr PRE 201 579.18 580.82 580.88 0.002491 2 100.7 138.73 0.41

852 5yr POST_EX 201 579.18 580.82 580.88 0.002491 2 100.7 138.73 0.41

852 5yr POST_ULT 233 579.18 580.89 580.96 0.002469 2.09 111.25 141.64 0.42

852 10yr PRE 286.9 579.18 581.01 581.09 0.00246 2.24 127.86 146.36 0.42

852 10yr POST_EX 286.9 579.18 581.01 581.09 0.002457 2.24 127.9 146.38 0.42

852 10yr POST_ULT 321.3 579.18 581.08 581.16 0.002475 2.33 137.67 149.27 0.43

852  (Design)25yr PRE 416 579.18 581.24 581.34 0.002531 2.55 163.75 162.84 0.44

852  (Design)25yr POST_EX 416 579.18 581.24 581.34 0.002531 2.55 163.75 162.84 0.44

852  (Design)25yr POST_ULT 452.2 579.18 581.3 581.4 0.00253 2.62 172.92 164.94 0.44

852 50yr PRE 519 579.18 581.39 581.51 0.00254 2.77 188.54 169.58 0.45

852 50yr POST_EX 519 579.18 581.39 581.51 0.00254 2.77 188.54 169.58 0.45

852 50yr POST_ULT 555.5 579.18 581.44 581.56 0.00255 2.85 196.53 172.47 0.46

852  (Check)100yr PRE 636.6 579.18 581.54 581.68 0.002569 3.01 214.02 180.09 0.46

852  (Check)100yr POST_EX 636.6 579.18 581.54 581.68 0.002569 3.01 214.02 180.09 0.46

852  (Check)100yr POST_ULT 672 579.18 581.58 581.72 0.002584 3.08 221.31 181.75 0.47

680 5yr PRE 201 579 580.4 580.46 0.002428 2.04 98.55 132.09 0.41

680 5yr POST_EX 201 579 580.4 580.46 0.002428 2.04 98.55 132.09 0.41

680 5yr POST_ULT 233 579 580.47 580.55 0.002444 2.14 109.21 141.4 0.42

680 10yr PRE 286.9 579 580.59 580.67 0.00244 2.31 125.47 149.87 0.43

680 10yr POST_EX 286.9 579 580.59 580.67 0.002439 2.31 125.48 149.88 0.43

680 10yr POST_ULT 321.3 579 580.64 580.73 0.002487 2.43 134.26 154.05 0.43

680  (Design)25yr PRE 416 579 580.79 580.9 0.002611 2.73 157.91 181.22 0.45

680  (Design)25yr POST_EX 416 579 580.79 580.9 0.002611 2.73 157.91 181.22 0.45

680  (Design)25yr POST_ULT 452.2 579 580.84 580.96 0.002619 2.82 167.95 192.82 0.46

680 50yr PRE 519 579 580.92 581.06 0.002691 2.99 185.1 213.49 0.47

680 50yr POST_EX 519 579 580.92 581.06 0.002691 2.99 185.1 213.49 0.47

680 50yr POST_ULT 555.5 579 580.97 581.11 0.002719 3.08 194.43 223.22 0.48

680  (Check)100yr PRE 636.6 579 581.06 581.22 0.002782 3.25 215.85 244.91 0.49

680  (Check)100yr POST_EX 636.6 579 581.06 581.22 0.002782 3.25 215.85 244.91 0.49

680  (Check)100yr POST_ULT 672 579 581.09 581.26 0.00281 3.33 225 253.46 0.49

470 5yr PRE 201 578.6 579.94 579.99 0.002085 1.76 114.19 166.27 0.37

470 5yr POST_EX 201 578.6 579.94 579.99 0.002085 1.76 114.19 166.27 0.37

470 5yr POST_ULT 233 578.6 580.01 580.06 0.002141 1.84 126.82 176.68 0.38

470 10yr PRE 286.9 578.6 580.12 580.18 0.00218 1.96 146.92 194.95 0.39

470 10yr POST_EX 286.9 578.6 580.12 580.18 0.002216 1.97 146.13 194.6 0.39

470 10yr POST_ULT 321.3 578.6 580.17 580.23 0.002228 2.06 156.81 205.26 0.4

470  (Design)25yr PRE 416 578.6 580.31 580.39 0.002222 2.28 186.17 224.34 0.41

470  (Design)25yr POST_EX 416 578.6 580.31 580.39 0.002222 2.28 186.17 224.34 0.41

470  (Design)25yr POST_ULT 452.2 578.6 580.35 580.44 0.002239 2.36 196.47 228.28 0.41

470 50yr PRE 519 578.6 580.43 580.53 0.002268 2.5 215.45 250 0.42

470 50yr POST_EX 519 578.6 580.43 580.53 0.002268 2.5 215.45 250 0.42

470 50yr POST_ULT 555.5 578.6 580.47 580.57 0.002283 2.57 226.07 264.89 0.43

470  (Check)100yr PRE 636.6 578.6 580.56 580.67 0.00231 2.71 248.93 271.23 0.43

470  (Check)100yr POST_EX 636.6 578.6 580.56 580.67 0.00231 2.71 248.93 271.23 0.43

470  (Check)100yr POST_ULT 672 578.6 580.59 580.71 0.002323 2.77 258.41 281.38 0.44

263 5yr PRE 201 578.21 579.51 579.55 0.002065 1.69 119.06 183.25 0.37

263 5yr POST_EX 201 578.21 579.51 579.55 0.002065 1.69 119.06 183.25 0.37

263 5yr POST_ULT 233 578.21 579.58 579.62 0.002117 1.77 131.82 198.07 0.38

263 10yr PRE 286.9 578.21 579.66 579.72 0.002176 1.92 150.24 217.94 0.39

263 10yr POST_EX 286.9 578.21 579.66 579.72 0.002178 1.92 150.2 217.93 0.39

263 10yr POST_ULT 321.3 578.21 579.71 579.78 0.002205 2.02 161.09 223.45 0.4

263  (Design)25yr PRE 416 578.21 579.84 579.91 0.002289 2.26 189.75 248.48 0.41

263  (Design)25yr POST_EX 416 578.21 579.84 579.91 0.002289 2.26 189.75 248.48 0.41

263  (Design)25yr POST_ULT 452.2 578.21 579.88 579.96 0.002319 2.34 200.26 254.6 0.42

263 50yr PRE 519 578.21 579.95 580.04 0.002374 2.48 219.35 269.43 0.43

263 50yr POST_EX 519 578.21 579.95 580.04 0.002374 2.48 219.35 269.43 0.43

263 50yr POST_ULT 555.5 578.21 579.99 580.09 0.002401 2.56 229.62 279.65 0.43

263  (Check)100yr PRE 636.6 578.21 580.07 580.18 0.002429 2.7 252.69 291.1 0.44

263  (Check)100yr POST_EX 636.6 578.21 580.07 580.18 0.002429 2.7 252.69 291.1 0.44

263  (Check)100yr POST_ULT 672 578.21 580.1 580.21 0.002451 2.76 262.01 298.61 0.45

 StaRiver Profile Plan  TotalQ  El ChMin  ElevW.S.  W.S.Crit  ElevE.G.  SlopeE.G.  ChnlVel  AreaFlow  WidthTop  Chl #Froude

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s)  ft)(sq (ft)  

111 5yr PRE 201 577.96 579.18 578.79 579.22 0.002259 1.63 123.43 214.48 0.38

111 5yr POST_EX 201 577.96 579.18 578.79 579.22 0.002259 1.63 123.43 214.48 0.38

111 5yr POST_ULT 233 577.96 579.24 578.84 579.29 0.002341 1.71 136.33 226.46 0.39

111 10yr PRE 286.9 577.96 579.32 579.38 0.002391 1.85 155.36 250.87 0.4

111 10yr POST_EX 286.9 577.96 579.32 579.37 0.002433 1.86 154.44 249.88 0.4

111 10yr POST_ULT 321.3 577.96 579.36 578.96 579.42 0.002477 1.95 165.58 254.62 0.41

111  (Design)25yr PRE 416 577.96 579.47 579.07 579.54 0.002602 2.19 193.61 276.39 0.43

111  (Design)25yr POST_EX 416 577.96 579.47 579.07 579.54 0.002602 2.19 193.61 276.39 0.43

111  (Design)25yr POST_ULT 452.2 577.96 579.51 579.1 579.59 0.002627 2.27 204.07 279.4 0.44

111 50yr PRE 519 577.96 579.57 579.17 579.66 0.002703 2.41 222 294.65 0.45

111 50yr POST_EX 519 577.96 579.57 579.17 579.66 0.002703 2.41 221.98 294.64 0.45

111 50yr POST_ULT 555.5 577.96 579.6 579.2 579.7 0.002737 2.49 231.75 301.46 0.45

111  (Check)100yr PRE 636.6 577.96 579.67 579.26 579.78 0.002816 2.64 252.77 318.51 0.46

111  (Check)100yr POST_EX 636.6 577.96 579.67 579.26 579.78 0.002816 2.64 252.77 318.51 0.46

111  (Check)100yr POST_ULT 672 577.96 579.7 579.29 579.81 0.002851 2.71 261.72 326.5 0.47

1 5yr PRE 201 577.82 578.65 578.56 578.76 0.009998 2.57 78.32 209.93 0.74

1 5yr POST_EX 201 577.82 578.65 578.56 578.76 0.009998 2.57 78.32 209.93 0.74

1 5yr POST_ULT 233 577.82 578.7 578.6 578.81 0.010005 2.64 88.23 226.64 0.75

1 10yr PRE 286.9 577.82 578.77 578.67 578.88 0.01 2.76 103.77 248.74 0.75

1 10yr POST_EX 286.9 577.82 578.77 578.67 578.88 0.01 2.76 103.77 248.74 0.75

1 10yr POST_ULT 321.3 577.82 578.8 578.71 578.93 0.010016 2.84 113 260.06 0.76

1  (Design)25yr PRE 416 577.82 578.88 578.81 579.03 0.009988 3.1 134.06 270.01 0.78

1  (Design)25yr POST_EX 416 577.82 578.88 578.79 579.03 0.009991 3.1 134.04 270 0.78

1  (Design)25yr POST_ULT 452.2 577.82 578.92 578.81 579.07 0.010017 3.15 143.34 282.29 0.78

1 50yr PRE 519 577.82 578.97 578.87 579.13 0.010001 3.28 158.02 292.58 0.79

1 50yr POST_EX 519 577.82 578.97 578.87 579.13 0.010001 3.28 158.02 292.58 0.79

1 50yr POST_ULT 555.5 577.82 578.99 578.89 579.17 0.010003 3.34 166.13 299.51 0.79

1  (Check)100yr PRE 636.6 577.82 579.05 578.95 579.24 0.009999 3.5 182.04 306.74 0.8

1  (Check)100yr POST_EX 636.6 577.82 579.05 578.95 579.24 0.009999 3.5 182.04 306.74 0.8

1  (Check)100yr POST_ULT 672 577.82 579.07 578.97 579.26 0.009992 3.56 188.67 309.16 0.8

CULVERT A

HYDRAULIC DATA SHEET

SHEET   OF3    5

HEC-RAS OUTPUT
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CORDOVA RD

 (Design) 25yr   Profile: #1  Culvert Group:   Culv 1533  RS: 1    Reach 1    River PREPlan:  (Check) 100yr   Profile: #1  Culvert Group:   Culv 1533  RS: 1    Reach 1    River PREPlan:  (Design) 25yr   Profile: #1  Culvert Group:   Culv 1533  RS: 1    Reach 1    River POST_ULTPlan:  (Check) 100yr   Profile: #1  Culvert Group:   Culv 1533  RS: 1    Reach 1    River POST_ULTPlan:

 (cfs) Group Culv Q 371.65  (ft) Len Full Culv   (cfs) Group Culv Q 503.6  (ft) Len Full Culv 33  (cfs) Group Culv Q 452.2  (ft) Len Full Culv   (cfs) Group Culv Q 672  (ft) Len Full Culv  

   Barrels # 3  (ft/s) US Vel Culv 8.26    Barrels # 3  (ft/s) US Vel Culv 11.19    Barrels # 6  (ft/s) US Vel Culv 6.29    Barrels # 6  (ft/s) US Vel Culv 7.44

 (cfs) Barrel Q 123.88  (ft/s) DS Vel Culv 13.8  (cfs) Barrel Q 167.87  (ft/s) DS Vel Culv 11.19  (cfs) Barrel Q 75.37  (ft/s) DS Vel Culv 5.62  (cfs) Barrel Q 112  (ft/s) DS Vel Culv 7.27

 (ft) US. E.G. 586.18  (ft) Up El Inv Culv 581.4  (ft) US. E.G. 586.42  (ft) Up El Inv Culv 581.4  (ft) US. E.G. 583.55  (ft) Up El Inv Culv 581.1  (ft) US. E.G. 584.28  (ft) Up El Inv Culv 581.1

 (ft) US. W.S. 586.14  (ft) Dn El Inv Culv 580.96  (ft) US. W.S. 586.37  (ft) Dn El Inv Culv 580.96  (ft) US. W.S. 583.31  (ft) Dn El Inv Culv 580.8  (ft) US. W.S. 584  (ft) Dn El Inv Culv 580.8

 (ft) DS E.G. 583.89  (ft) Ls Frctn Culv 0.42  (ft) DS E.G. 584.73  (ft) Ls Frctn Culv 0.44  (ft) DS E.G. 582.93  (ft) Ls Frctn Culv 0.22  (ft) DS E.G. 583.33  (ft) Ls Frctn Culv 0.29

 (ft) DS W.S. 583.02  (ft) Loss Exit Culv 1.83  (ft) DS W.S. 583.58  (ft) Loss Exit Culv 1.18  (ft) DS W.S. 582.71  (ft) Loss Exit Culv 0.27  (ft) DS W.S. 583  (ft) Loss Exit Culv 0.49

 (ft) EG Delta 2.29  (ft) Loss Entr Culv 0.04  (ft) EG Delta 1.69  (ft) Loss Entr Culv 0.08  (ft) EG Delta 0.62  (ft) Loss Entr Culv 0.12  (ft) EG Delta 0.95  (ft) Loss Entr Culv 0.17

 (ft) WS Delta 3.12  (cfs) Weir Q 44.35  (ft) WS Delta 2.79  (cfs) Weir Q 133  (ft) WS Delta 0.6  (cfs) Weir Q   (ft) WS Delta 1  (cfs) Weir Q  

 (ft) IC E.G. 586.18  (ft) Lft Sta Weir 2003.57  (ft) IC E.G. 586.54  (ft) Lft Sta Weir 1932.2  (ft) IC E.G. 583.51  (ft) Lft Sta Weir   (ft) IC E.G. 584.24  (ft) Lft Sta Weir  

 (ft) OC E.G. 585.46  (ft) Rgt Sta Weir 2256.11  (ft) OC E.G. 586.42  (ft) Rgt Sta Weir 2432.08  (ft) OC E.G. 583.55  (ft) Rgt Sta Weir   (ft) OC E.G. 584.28  (ft) Rgt Sta Weir  

   ControlCulvert  Inlet    Submerg Weir 0    ControlCulvert  Outlet    Submerg Weir 0    ControlCulvert  Outlet    Submerg Weir     ControlCulvert  Outlet    Submerg Weir  

 (ft) Inlet WS Culv 584.4  (ft) Depth Max Weir 0.59  (ft) Inlet WS Culv 584.4  (ft) Depth Max Weir 0.83  (ft) Inlet WS Culv 582.81  (ft) Depth Max Weir   (ft) Inlet WS Culv 583.25  (ft) Depth Max Weir  

 (ft) Outlet WS Culv 582.76  (ft) Depth Avg Weir 0.24  (ft) Outlet WS Culv 583.96  (ft) Depth Avg Weir 0.23  (ft) Outlet WS Culv 582.71  (ft) Depth Avg Weir   (ft) Outlet WS Culv 583  (ft) Depth Avg Weir  

 (ft) Depth Nml Culv 1.81  ft) (sq Area Flow Weir 30.68  (ft) Depth Nml Culv 2.27  ft) (sq Area Flow Weir 85.17  (ft) Depth Nml Culv 1.62  ft) (sq Area Flow Weir   (ft) Depth Nml Culv 2.14  ft) (sq Area Flow Weir  

 (ft) Depth Crt Culv 2.67  (ft) Flow Weir El Min 585.91  (ft) Depth Crt Culv 3  (ft) Flow Weir El Min 585.91  (ft) Depth Crt Culv 1.53  (ft) Flow Weir El Min 585.86  (ft) Depth Crt Culv 2  (ft) Flow Weir El Min 585.86

CULVERT A

HYDRAULIC DATA SHEET

SHEET   OF

HEC-RAS CROSS SECTION OUTPUT

HEC-RAS CULVERT OUTPUT DATA - EXISTING HEC-RAS CULVERT OUTPUT DATA - ULTIMATE PROPOSED

4    5

MSHANNO
Text Box
does the deck really look like this? It does not pass the Q25

MSHANNO
Highlight
44.35

MSHANNO
Text Box
Need to go over model. This doesn't look right.  What geometry is shown.  You should show all the info in title block, geom, flow, date, plans.  Clarify Post Ex.

Antonio Leyva
Text Box
Existing culvert has MBGF. Are you proposing any rail?

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Are the bank stations the location of OHWM?

Antonio Leyva
Line

Antonio Leyva
Line

EFLOYD
Engineer
No. The OHWM here has not been determined or studied by us here.

EFLOYD
Engineer
Yes. Bridge rail will be added to the plans and the culvert geometry.

EFLOYD
Engineer
Notes have been added to clarify data presented.

EFLOYD
Engineer
Yes. This represents the roadway elevation. the horizontal length of the cross section leads to an exaggerated vertical appearance.

EFLOYD
Engineer
Disagree. The blue line with the square marker represents the WSE at the existing culvert, which does not pass the Q25. Our criterion is passage of the ultimate development conditions Q25, represented by the green line with square marker. This flow is passes through the proposed culvert without overtopping.
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  SEGUIN CRITERIA.

  AEP STORM USED FOR DESIGN, PER CITY OF

3.FOR CULVERTS CROSSING CORDOVA RD, 25YR 

  TEXAS LIDAR DATASET.

2.1-FT CONTOURS FROM 2017 STRATMAP CENTRAL

  CALCULATIONS.

1.HEC-RAS VERSION 6.3.1 USED FOR HYDRAULIC
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UNDERGROUND ELECTRIC LINE

UNDERGROUND ELECTRIC LINE

WATER VALVE-NO INVERT UNABLE TO OPEN LID

TV

ELECTRIC SERVICE POLE WITH METER

GVEC UNDERGROUND ELECTRIC LINE

GVEC UNDERGROUND ELECTRIC LINE
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TV
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CORDOVA RD

RS 26850

CULVERT LOCATION

SHEET   OF

CULVERT B

HYDRAULIC DATA SHEET

RS 27860

N

1    5

RS 27662

RS 27515

RS 27394

RS 27249

RS 27168

RS 27127

RS 26954

RS 26867

RS 26818

RS 26809

RS 26780

RS 26701

RS 26609

RS 26412

RS 26118

RS 25738

RS 25369

RS 27071

Jake Powell
Text Box
Note:  Culvert B is sized based on ultimate conditions per City of Seguin. Proposed conditions were also compared to existing conditions to verify no adverse impact.

Jake Powell
PolyLine

Jake Powell
PolyLine

Jake Powell
Cloud

Jake Powell
Callout
Double-check Atlas 14 vs. FEMA LOMR

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
What are impacts to downstream structures

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Show floodplain (FEMA Zone AE)

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
What are impacts to structures?

Antonio Leyva
Text Box
Is there a FEMA model for this location (from FEMA BFE Viewer)?

Antonio Leyva
Image

Antonio Leyva
Cloud

EFLOYD
Engineer
Yes, our model is based on the effective FEMA floodplain model for this stream. The BLE model is not the effective FEMA model.

EFLOYD
Engineer
Added.

EFLOYD
Engineer
Model output shows no rise downstream. The pre-project and post-project WSEs converge upstream from structures.
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 StaRiver Profile Plan  TotalQ  El ChMin  ElevW.S.  W.S.Crit  ElevE.G.  SlopeE.G.  ChnlVel  AreaFlow  WidthTop  Chl #Froude

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s)  ft)(sq (ft)  

27860 5yr CEM 347.8 579.24 581 581.07 0.002198 2.33 179.94 341.56 0.39

27860 5yr POST_EX 347.8 579.24 581 581.07 0.002199 2.33 179.92 341.53 0.39

27860 5yr POST_ULT 387.9 579.24 581.08 581.15 0.002054 2.33 208.01 395.6 0.38

27860 10yr CEM 509 579.24 581.31 581.37 0.001675 2.29 304.27 503.55 0.35

27860 10yr POST_EX 509 579.24 581.27 581.34 0.001924 2.43 282.1 471.18 0.38

27860 10yr POST_ULT 553.9 579.24 581.36 581.42 0.001693 2.35 329.27 529.47 0.35

27860  (Design)25yr CEM 757.7 579.24 581.75 581.79 0.00098 2 569.79 710.47 0.28

27860  (Design)25yr POST_EX 757.7 579.24 581.58 581.64 0.00176 2.48 456.15 628.12 0.36

27860  (Design)25yr POST_ULT 806.6 579.24 581.62 581.69 0.001704 2.49 484.58 640.93 0.36

27860 50yr CEM 967.5 579.24 582.15 582.17 0.000552 1.74 874.06 856.54 0.22

27860 50yr POST_EX 967.5 579.24 581.79 581.85 0.001403 2.43 599.31 718.22 0.33

27860 50yr POST_ULT 1017.6 579.24 581.88 581.93 0.001185 2.32 664.45 738.52 0.31

27860  (Check)100yr CEM 1216.4 579.24 582.54 582.56 0.000355 1.57 1227.14 940.85 0.18

27860  (Check)100yr POST_EX 1216.4 579.24 582.17 582.21 0.000853 2.17 892.92 863.74 0.27

27860  (Check)100yr POST_ULT 1266.1 579.24 582.24 582.28 0.000778 2.12 952.2 883.31 0.26

27662 5yr CEM 347.8 578.91 580.55 580.63 0.002222 2.54 160.66 219.47 0.4

27662 5yr POST_EX 347.8 578.91 580.55 580.63 0.002222 2.54 160.65 219.46 0.4

27662 5yr POST_ULT 387.9 578.91 580.63 580.72 0.002317 2.57 176.71 263.29 0.41

27662 10yr CEM 509 578.91 580.91 581 0.00212 2.77 272.24 440.69 0.4

27662 10yr POST_EX 509 578.91 580.84 580.93 0.00221 2.75 241.61 414 0.41

27662 10yr POST_ULT 553.9 578.91 580.93 581.03 0.002371 2.95 279 442.03 0.43

27662  (Design)25yr CEM 757.7 578.91 581.61 581.64 0.000599 1.76 643.83 637.03 0.22

27662  (Design)25yr POST_EX 757.7 578.91 581.24 581.31 0.001624 2.66 426.84 526.15 0.36

27662  (Design)25yr POST_ULT 806.6 578.91 581.3 581.37 0.00156 2.65 458.4 547.22 0.35

27662 50yr CEM 967.5 578.91 582.06 582.09 0.000347 1.55 965.5 782.99 0.18

27662 50yr POST_EX 967.5 578.91 581.55 581.6 0.001151 2.39 604.36 615.24 0.31

27662 50yr POST_ULT 1017.6 578.91 581.68 581.73 0.000894 2.21 692.59 661.79 0.27

27662  (Check)100yr CEM 1216.4 578.91 582.48 582.5 0.000246 1.45 1310.09 860.39 0.15

27662  (Check)100yr POST_EX 1216.4 578.91 582.03 582.07 0.000586 1.99 941.52 775.93 0.23

27662  (Check)100yr POST_ULT 1266.1 578.91 582.11 582.15 0.000538 1.95 1003.8 795.89 0.22

27515 5yr CEM 347.8 578.55 580.05 580.19 0.004091 3.23 125.33 196.82 0.53

27515 5yr POST_EX 347.8 578.55 580.05 580.19 0.004113 3.24 125.09 196.71 0.54

27515 5yr POST_ULT 387.9 578.55 580.12 580.27 0.004089 3.34 135.05 200.26 0.54

27515 10yr CEM 509 578.55 580.56 580.68 0.002214 2.95 201.49 235.48 0.41

27515 10yr POST_EX 509 578.55 580.32 580.49 0.003946 3.6 164.81 212.75 0.54

27515 10yr POST_ULT 553.9 578.55 580.41 580.58 0.003728 3.63 178.2 219.35 0.53

27515  (Design)25yr CEM 757.7 578.55 581.52 581.55 0.00058 1.88 624.59 573.83 0.22

27515  (Design)25yr POST_EX 757.7 578.55 580.86 581 0.002677 3.39 283.12 395.31 0.46

27515  (Design)25yr POST_ULT 806.6 578.55 580.94 581.07 0.002476 3.34 317.97 452.22 0.45

27515 50yr CEM 967.5 578.55 582.01 582.04 0.000329 1.62 943.44 708 0.17

27515 50yr POST_EX 967.5 578.55 581.3 581.4 0.001654 3 503.64 554.98 0.37

27515 50yr POST_ULT 1017.6 578.55 581.53 581.59 0.001021 2.5 630.38 574.51 0.3

27515  (Check)100yr CEM 1216.4 578.55 582.44 582.46 0.000229 1.49 1259.86 766.66 0.15

27515  (Check)100yr POST_EX 1216.4 578.55 581.94 581.98 0.000609 2.16 891.38 695.72 0.24

27515  (Check)100yr POST_ULT 1266.1 578.55 582.03 582.07 0.000547 2.09 953.77 711.04 0.23

27394 5yr CEM 347.8 578.21 579.62 579.73 0.003379 2.92 138.89 215.17 0.51

27394 5yr POST_EX 347.8 578.21 579.6 579.72 0.003644 2.99 135.3 213.74 0.53

27394 5yr POST_ULT 387.9 578.21 579.7 579.82 0.00319 2.96 152.89 220.68 0.5

27394 10yr CEM 509 578.21 580.44 580.5 0.000895 2.04 295.73 287.38 0.28

27394 10yr POST_EX 509 578.21 579.99 580.1 0.002493 2.92 203.29 242.17 0.45

27394 10yr POST_ULT 553.9 578.21 580.13 580.23 0.002079 2.81 229.98 252.17 0.42

27394  (Design)25yr CEM 757.7 578.21 581.48 581.5 0.000286 1.46 812.87 686.84 0.17

27394  (Design)25yr POST_EX 757.7 578.21 580.67 580.76 0.001383 2.69 376.18 411.73 0.36

27394  (Design)25yr POST_ULT 806.6 578.21 580.76 580.85 0.00132 2.69 415.56 451.14 0.35

27394 50yr CEM 967.5 578.21 581.99 582 0.00017 1.22 1171.04 710.06 0.13

27394 50yr POST_EX 967.5 578.21 581.2 581.25 0.000742 2.26 638.64 587.45 0.27

27394 50yr POST_ULT 1017.6 578.21 581.45 581.49 0.000542 2.01 795.41 684.94 0.23

27394  (Check)100yr CEM 1216.4 578.21 582.43 582.44 0.000136 1.19 1490.29 776.3 0.12

27394  (Check)100yr POST_EX 1216.4 578.21 581.9 581.92 0.000316 1.65 1105.04 705.19 0.18

27394  (Check)100yr POST_ULT 1266.1 578.21 581.99 582.01 0.000291 1.6 1170.47 710.02 0.17

27249 5yr CEM 347.8 576.24 579.29 579.4 0.001653 2.71 148.69 183.56 0.38

27249 5yr POST_EX 347.8 576.24 579.21 579.33 0.002022 2.91 137.28 179.87 0.42

27249 5yr POST_ULT 387.9 576.24 579.38 579.49 0.001698 2.82 160.35 187.09 0.39

27249 10yr CEM 509 576.24 580.34 580.39 0.000564 2 347.96 387.21 0.24

27249 10yr POST_EX 509 576.24 579.71 579.82 0.00151 2.87 209.72 206.53 0.37

27249 10yr POST_ULT 553.9 576.24 579.89 579.99 0.001346 2.82 237.96 229.84 0.36

27249  (Design)25yr CEM 757.7 576.24 581.45 581.46 0.00019 1.3 859.56 549.24 0.14

27249  (Design)25yr POST_EX 757.7 576.24 580.49 580.58 0.001035 2.75 401.33 408.05 0.32

27249  (Design)25yr POST_ULT 806.6 576.24 580.6 580.69 0.000936 2.64 447.96 417.64 0.31

27249 50yr CEM 967.5 576.24 581.97 581.98 0.000134 1.22 1206.37 822.78 0.12

27249 50yr POST_EX 967.5 576.24 581.11 581.16 0.000553 2.09 682.97 506.43 0.24

27249 50yr POST_ULT 1017.6 576.24 581.39 581.43 0.000376 1.81 829.74 543.49 0.2

27249  (Check)100yr CEM 1216.4 576.24 582.41 582.42 0.000118 1.25 1590.72 932.04 0.12

27249  (Check)100yr POST_EX 1216.4 576.24 581.86 581.88 0.000252 1.64 1116.11 780.49 0.17

27249  (Check)100yr POST_ULT 1266.1 576.24 581.95 581.98 0.000235 1.62 1191.95 817.21 0.16

27168 5yr CEM 347.8 576.78 578.86 578.23 579.16 0.00344 4.33 80.35 161.67 0.56

27168 5yr POST_EX 347.8 576.78 578.62 578.23 579 0.00533 4.97 69.99 144.75 0.68

27168 5yr POST_ULT 387.9 576.78 578.81 578.33 579.19 0.004694 4.97 78.04 155.39 0.65

27168 10yr CEM 509 576.78 580.31 578.62 580.35 0.000448 1.84 336.18 298.16 0.21

27168 10yr POST_EX 509 576.78 579.58 578.62 579.69 0.00175 2.93 208.66 215.6 0.39

27168 10yr POST_ULT 553.9 576.78 579.78 578.72 579.88 0.001383 2.74 242.7 225.39 0.35

27168  (Design)25yr CEM 757.7 576.78 581.43 579.13 581.45 0.000169 1.3 867.86 650.08 0.13

27168  (Design)25yr POST_EX 757.7 576.78 580.42 579.13 580.49 0.000955 2.47 367.9 344.36 0.3

27168  (Design)25yr POST_ULT 806.6 576.78 580.53 579.22 580.61 0.000904 2.43 410.09 378.83 0.29

27168 50yr CEM 967.5 576.78 581.96 579.43 581.97 0.000129 1.27 1252.18 810.18 0.12

27168 50yr POST_EX 967.5 576.78 581.07 579.43 581.12 0.000517 2.09 633.77 463.74 0.23

27168 50yr POST_ULT 1017.6 576.78 581.36 579.46 581.4 0.000355 1.86 775.55 506.98 0.19

27168  (Check)100yr CEM 1216.4 576.78 582.4 579.63 582.41 0.000112 1.28 1639.92 943.22 0.11

27168  (Check)100yr POST_EX 1216.4 576.78 581.83 579.63 581.86 0.000244 1.71 1154.02 779.18 0.16

27168  (Check)100yr POST_ULT 1266.1 576.78 581.93 579.67 581.96 0.00023 1.69 1230.37 804.93 0.16

27148 Culvert

 StaRiver Profile Plan  TotalQ  El ChMin  ElevW.S.  W.S.Crit  ElevE.G.  SlopeE.G.  ChnlVel  AreaFlow  WidthTop  Chl #Froude

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s)  ft)(sq (ft)  

27127 5yr CEM 347.8 576.24 578.84 577.78 579.05 0.001841 3.73 93.24 131.44 0.43

27127 5yr POST_EX 347.8 576.24 578.62 577.78 578.88 0.002531 4.11 84.67 120.94 0.49

27127 5yr POST_ULT 387.9 576.24 578.78 577.88 579.06 0.002493 4.27 90.9 128.86 0.5

27127 10yr CEM 509 576.24 580.22 578.18 580.29 0.000519 2.12 259.23 220.47 0.23

27127 10yr POST_EX 509 576.24 579.31 578.18 579.48 0.002354 3.36 157.09 160.59 0.46

27127 10yr POST_ULT 553.9 576.24 579.48 578.29 579.64 0.001997 3.3 174.7 167.91 0.43

27127  (Design)25yr CEM 757.7 576.24 581.42 578.73 581.44 0.000176 1.51 781.35 670.86 0.14

27127  (Design)25yr POST_EX 757.7 576.24 580.16 578.73 580.31 0.001266 3.25 250.93 214.82 0.36

27127  (Design)25yr POST_ULT 806.6 576.24 580.33 578.84 580.48 0.001125 3.2 272.47 233.02 0.34

27127 50yr CEM 967.5 576.24 581.95 579.13 581.97 0.000126 1.4 1175.5 834.34 0.12

27127 50yr POST_EX 967.5 576.24 581.01 579.13 581.1 0.000558 2.48 528.44 430.2 0.25

27127 50yr POST_ULT 1017.6 576.24 581.32 579.22 581.38 0.000368 2.14 721.42 636.22 0.2

27127  (Check)100yr CEM 1216.4 576.24 582.38 579.44 582.4 0.000108 1.39 1567.27 928.24 0.12

27127  (Check)100yr POST_EX 1216.4 576.24 581.81 579.43 581.85 0.000244 1.91 1067.67 780.57 0.17

27127  (Check)100yr POST_ULT 1266.1 576.24 581.91 579.48 581.95 0.000227 1.87 1148.32 820.65 0.16

27071 5yr CEM 347.8 575.84 578.82 577.38 578.89 0.000857 2.1 165.35 138.71 0.28

27071 5yr POST_EX 347.8 575.84 578.57 577.38 578.66 0.001317 2.44 142.53 132.02 0.34

27071 5yr POST_ULT 387.9 575.84 578.75 577.48 578.84 0.001199 2.45 158.53 136.48 0.33

27071 10yr CEM 509 575.84 580.21 577.85 580.25 0.000262 1.64 328.4 226.55 0.17

27071 10yr POST_EX 509 575.84 579.24 577.85 579.33 0.000924 2.47 207.15 158.08 0.3

27071 10yr POST_ULT 553.9 575.84 579.42 577.97 579.51 0.000839 2.47 226.76 168.85 0.29

27071  (Design)25yr CEM 757.7 575.84 581.41 578.26 581.43 0.000126 1.4 866.73 738.76 0.12

27071  (Design)25yr POST_EX 757.7 575.84 580.12 578.26 580.22 0.000643 2.53 315.49 215.97 0.26

27071  (Design)25yr POST_ULT 806.6 575.84 580.3 578.32 580.4 0.000595 2.51 341.86 238.43 0.26

27071 50yr CEM 967.5 575.84 581.94 578.51 581.96 0.000094 1.31 1285.23 836.22 0.11

27071 50yr POST_EX 967.5 575.84 580.98 578.51 581.06 0.000387 2.27 590.71 580.51 0.21

27071 50yr POST_ULT 1017.6 575.84 581.3 578.56 581.35 0.000264 1.99 793.07 701.87 0.18

27071  (Check)100yr CEM 1216.4 575.84 582.38 578.79 582.39 0.000083 1.31 1666.67 900.39 0.1

27071  (Check)100yr POST_EX 1216.4 575.84 581.8 578.79 581.83 0.000182 1.79 1169.22 813.22 0.15

27071  (Check)100yr POST_ULT 1266.1 575.84 581.9 578.85 581.93 0.00017 1.76 1252.99 830.04 0.15

26954 5yr CEM 730.9 574.37 578.78 576.64 578.83 0.000361 1.73 423.89 176.38 0.19

26954 5yr POST_EX 730.9 574.37 577.23 577.23 578.04 0.011114 7.19 101.6 126.59 1

26954 5yr POST_ULT 814.3 574.37 577.35 577.35 578.22 0.010894 7.47 109.05 128.27 1

26954 10yr CEM 1064 574.37 580.2 576.96 580.23 0.000156 1.5 805.72 345.78 0.14

26954 10yr POST_EX 1064 574.37 577.69 577.69 578.73 0.010282 8.17 130.28 135.47 1

26954 10yr POST_ULT 1157.4 574.37 577.81 577.81 578.91 0.010165 8.42 137.49 138.05 1

26954  (Design)25yr CEM 1574.2 574.37 581.39 577.35 581.42 0.000109 1.5 1351.29 515.72 0.12

26954  (Design)25yr POST_EX 1574.2 574.37 578.6 578.29 579.7 0.006737 8.41 187.07 163.42 0.86

26954  (Design)25yr POST_ULT 1675.1 574.37 578.88 578.42 579.92 0.005657 8.19 204.63 183.02 0.8

26954 50yr CEM 2002.6 574.37 581.91 577.68 581.94 0.000113 1.64 1706.14 729.13 0.12

26954 50yr POST_EX 2002.6 574.37 579.74 578.76 580.67 0.003694 7.74 258.84 313.26 0.67

26954 50yr POST_ULT 2105.5 574.37 580.19 578.89 581.03 0.002889 7.33 287.15 345.58 0.6

26954  (Check)100yr CEM 2508.9 574.37 582.34 578.01 582.38 0.000124 1.8 2030.45 785.96 0.13

26954  (Check)100yr POST_EX 2508.9 574.37 581.75 579.3 581.81 0.000206 2.17 1590.02 707.28 0.17

26954  (Check)100yr POST_ULT 2610.4 574.37 581.84 579.4 581.91 0.000204 2.18 1660.66 720.65 0.16

26867 5yr CEM 730.9 573.97 577.84 576.86 578.6 0.001369 6.96 104.99 34.67 0.64

26867 10yr CEM 1064 573.97 579.06 577.65 579.96 0.001152 7.59 140.2 43.73 0.61

26867  (Design)25yr CEM 1574.2 573.97 580.55 578.74 581.22 0.000996 6.89 343.79 406.58 0.57

26867 50yr CEM 2002.6 573.97 580.59 580.58 581.63 0.001547 8.64 354 415.38 0.71

26867  (Check)100yr CEM 2508.9 573.97 581.12 581.12 582.09 0.001375 8.76 516.39 474.01 0.68

26850 Culvert

26818 5yr CEM 730.9 572.31 576.46 575.45 576.95 0.003143 5.65 129.35 54.45 0.58

26818 10yr CEM 1064 572.31 576.67 576.1 577.58 0.005303 7.68 138.51 57.89 0.76

26818  (Design)25yr CEM 1574.2 572.31 576.93 576.93 578.64 0.008933 10.51 149.84 61.88 1

26818 50yr CEM 2002.6 572.31 577.51 577.51 579.54 0.008566 11.42 175.31 86.36 1.01

26818  (Check)100yr CEM 2508.9 572.31 578.18 578.18 580.52 0.008042 12.27 204.53 123.75 1

26809 5yr CEM 730.9 572.4 576.54 576.65 0.001231 2.79 309.89 232.1 0.34

26809 5yr POST_EX 730.9 574.43 576.26 576.26 577.02 0.011335 7.02 104.07 214.82 1

26809 5yr POST_ULT 814.3 574.43 576.36 576.36 577.19 0.011269 7.32 111.23 220.71 1.01

26809 10yr CEM 1064 572.4 576.92 577.05 0.001315 3.23 401.48 257.95 0.37

26809 10yr POST_EX 1064 574.43 576.69 576.69 577.68 0.010494 7.97 133.42 241.8 1

26809 10yr POST_ULT 1157.4 574.43 576.81 576.81 577.85 0.01021 8.18 141.49 248.8 1

26809  (Design)25yr CEM 1574.2 572.4 577.38 577.55 0.00138 3.71 528.15 286.13 0.39

26809  (Design)25yr POST_EX 1574.2 574.43 577.28 577.28 578.56 0.009582 9.08 173.43 281.23 1

26809  (Design)25yr POST_ULT 1675.1 574.43 577.39 577.39 578.72 0.009436 9.26 180.85 286.89 1

26809 50yr CEM 2002.6 572.4 577.71 577.9 0.001411 4.03 623.53 301.21 0.4

26809 50yr POST_EX 2002.6 574.43 577.72 577.72 579.23 0.00913 9.85 203.3 301.89 1

26809 50yr POST_ULT 2105.5 574.43 577.84 577.84 579.38 0.008901 9.97 211.11 311.04 1

26809  (Check)100yr CEM 2508.9 572.4 578.04 578.27 0.001474 4.4 729.21 333.49 0.41

26809  (Check)100yr POST_EX 2508.9 574.43 578.22 578.22 579.96 0.008576 10.58 237.16 356.67 1

26809  (Check)100yr POST_ULT 2610.4 574.43 578.31 578.31 580.1 0.00851 10.72 243.43 367.07 1

26780 5yr CEM 730.9 574.13 576.47 576.61 0.001592 3.14 283.64 234.07 0.39

26780 5yr POST_EX 730.9 574.13 576.47 576.61 0.001591 3.14 283.67 234.08 0.39

26780 5yr POST_ULT 814.3 574.13 576.58 576.71 0.001593 3.24 307.83 240.7 0.39

26780 10yr CEM 1064 574.13 576.85 577.01 0.0016 3.53 376.42 257.65 0.4

26780 10yr POST_EX 1064 574.13 576.85 577.01 0.0016 3.53 376.42 257.65 0.4

26780 10yr POST_ULT 1157.4 574.13 576.95 577.11 0.001587 3.61 401.7 262.66 0.4

26780  (Design)25yr CEM 1574.2 574.13 577.32 577.51 0.001587 3.96 502.51 281.65 0.41

26780  (Design)25yr POST_EX 1574.2 574.13 577.32 577.51 0.001587 3.96 502.51 281.65 0.41

26780  (Design)25yr POST_ULT 1675.1 574.13 577.4 577.6 0.001589 4.04 525.44 286.06 0.42

26780 50yr CEM 2002.6 574.13 577.64 577.86 0.001601 4.27 596.73 300.15 0.42

26780 50yr POST_EX 2002.6 574.13 577.64 577.86 0.001601 4.27 596.74 300.16 0.42

26780 50yr POST_ULT 2105.5 574.13 577.71 577.94 0.001607 4.34 618.35 305.11 0.43

26780  (Check)100yr CEM 2508.9 574.13 577.97 578.22 0.001626 4.6 700.45 322.6 0.43

26780  (Check)100yr POST_EX 2508.9 574.13 577.97 578.22 0.001627 4.6 700.43 322.59 0.43

26780  (Check)100yr POST_ULT 2610.4 574.13 578.04 578.29 0.001623 4.65 721.32 325.53 0.43

SHEET   OF

CULVERT B

HYDRAULIC DATA SHEET

HEC-RAS OUTPUT

2    5

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
These scenarios only show existing condition. What happened to others (proposed and ultimate)?

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
How does velocity compare for proposed and ultimate condition?

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Is this culvert B-1? 

EFLOYD
Engineer
Yes. A label will be added on the cross section map for clarity.

EFLOYD
Engineer
These cross sections only exist in the existing conditions model. The intention was to capture the cross-sectional geometry as close to the existing culvert as possible. Post-project, these river stations will be within the longer proposed culvert. Thus, they were removed from the proposed and ultimate conditions geometry.
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CORDOVA RD

26701 5yr CEM 730.9 573.88 576.39 576.48 0.001214 2.58 312.54 203.71 0.34

26701 5yr POST_EX 730.9 573.88 576.39 576.48 0.001214 2.58 312.57 203.71 0.34

26701 5yr POST_ULT 814.3 573.88 576.49 576.59 0.001251 2.69 332.86 205.9 0.34

26701 10yr CEM 1064 573.88 576.76 576.88 0.001379 2.99 388.8 214.65 0.37

26701 10yr POST_EX 1064 573.88 576.76 576.88 0.00138 2.99 388.79 214.64 0.37

26701 10yr POST_ULT 1157.4 573.88 576.85 576.98 0.001444 3.07 409.21 220.7 0.37

26701  (Design)25yr CEM 1574.2 573.88 577.21 577.38 0.001509 3.48 492.58 240.62 0.39

26701  (Design)25yr POST_EX 1574.2 573.88 577.21 577.38 0.001508 3.48 492.6 240.62 0.39

26701  (Design)25yr POST_ULT 1675.1 573.88 577.29 577.47 0.001522 3.57 511.62 245.92 0.4

26701 50yr CEM 2002.6 573.88 577.53 577.73 0.001568 3.84 575.8 302.92 0.41

26701 50yr POST_EX 2002.6 573.88 577.53 577.73 0.001567 3.84 575.84 302.95 0.41

26701 50yr POST_ULT 2105.5 573.88 577.6 577.81 0.001575 3.92 597.2 305.45 0.41

26701  (Check)100yr CEM 2508.9 573.88 577.85 578.09 0.001597 4.18 676.75 311.43 0.42

26701  (Check)100yr POST_EX 2508.9 573.88 577.85 578.09 0.001597 4.18 676.73 311.43 0.42

26701  (Check)100yr POST_ULT 2610.4 573.88 577.92 578.16 0.001597 4.24 696.62 312.18 0.42

26609 5yr CEM 730.9 573.66 576.31 576.38 0.000949 2.19 350.98 223.44 0.29

26609 5yr POST_EX 730.9 573.66 576.31 576.38 0.000949 2.19 351.01 223.45 0.29

26609 5yr POST_ULT 814.3 573.66 576.41 576.48 0.000973 2.3 373.3 234.15 0.3

26609 10yr CEM 1064 573.66 576.67 576.77 0.001033 2.59 435.4 243.39 0.32

26609 10yr POST_EX 1064 573.66 576.67 576.76 0.001033 2.59 435.39 243.38 0.32

26609 10yr POST_ULT 1157.4 573.66 576.76 576.86 0.001051 2.69 457.53 247.26 0.32

26609  (Design)25yr CEM 1574.2 573.66 577.12 577.25 0.001126 3.08 548.45 261.98 0.34

26609  (Design)25yr POST_EX 1574.2 573.66 577.12 577.25 0.001125 3.08 548.47 261.98 0.34

26609  (Design)25yr POST_ULT 1675.1 573.66 577.19 577.34 0.001142 3.17 568.97 265.33 0.35

26609 50yr CEM 2002.6 573.66 577.43 577.6 0.001194 3.43 631.97 273.87 0.36

26609 50yr POST_EX 2002.6 573.66 577.43 577.6 0.001193 3.43 632.01 273.89 0.36

26609 50yr POST_ULT 2105.5 573.66 577.5 577.67 0.001208 3.5 651.24 281.28 0.36

26609  (Check)100yr CEM 2508.9 573.66 577.75 577.95 0.001264 3.79 726.8 321.38 0.38

26609  (Check)100yr POST_EX 2508.9 573.66 577.75 577.95 0.001264 3.79 726.82 321.39 0.38

26609  (Check)100yr POST_ULT 2610.4 573.66 577.81 578.02 0.001286 3.87 746.39 327.24 0.38

26412 5yr CEM 730.9 572.44 576.05 576.15 0.001865 2.81 304.35 227.43 0.36

26412 5yr POST_EX 730.9 572.44 576.05 576.15 0.001865 2.81 304.31 227.44 0.36

26412 5yr POST_ULT 814.3 572.44 576.14 576.25 0.001896 2.92 325.47 235.12 0.36

26412 10yr CEM 1064 572.44 576.39 576.52 0.001983 3.23 385.75 255.68 0.38

26412 10yr POST_EX 1064 572.44 576.39 576.52 0.001984 3.23 385.68 255.67 0.38

26412 10yr POST_ULT 1157.4 572.44 576.48 576.62 0.002 3.32 408.22 262.92 0.38

26412  (Design)25yr CEM 1574.2 572.44 576.82 576.99 0.002078 3.71 503.38 291.55 0.4

26412  (Design)25yr POST_EX 1574.2 572.44 576.82 576.99 0.002079 3.71 503.33 291.55 0.4

26412  (Design)25yr POST_ULT 1675.1 572.44 576.89 577.07 0.002098 3.8 525.34 297.79 0.4

26412 50yr CEM 2002.6 572.44 577.12 577.32 0.002158 4.06 594.31 316.56 0.41

26412 50yr POST_EX 2002.6 572.44 577.12 577.32 0.002158 4.06 594.28 316.57 0.41

26412 50yr POST_ULT 2105.5 572.44 577.19 577.4 0.002174 4.13 615.61 322.16 0.42

26412  (Check)100yr CEM 2508.9 572.44 577.43 577.67 0.002228 4.4 697.41 342.73 0.43

26412  (Check)100yr POST_EX 2508.9 572.44 577.43 577.67 0.002229 4.4 697.36 342.73 0.43

26412  (Check)100yr POST_ULT 2610.4 572.44 577.49 577.73 0.002241 4.47 717.55 347.62 0.43

26118 5yr CEM 730.9 573.82 575.38 575.49 0.003138 2.75 273.88 235.84 0.43

26118 5yr POST_EX 730.9 573.82 575.38 575.49 0.003138 2.75 273.88 235.84 0.43

26118 5yr POST_ULT 814.3 573.82 575.48 575.6 0.00305 2.83 296.41 239.52 0.43

26118 10yr CEM 1064 573.82 575.73 575.87 0.002883 3.09 356.98 245.82 0.43

26118 10yr POST_EX 1064 573.82 575.73 575.87 0.002883 3.09 356.98 245.82 0.43

26118 10yr POST_ULT 1157.4 573.82 575.81 575.96 0.002849 3.18 377.88 247.94 0.43

26118  (Design)25yr CEM 1574.2 573.82 576.12 576.31 0.002884 3.59 457.25 264.29 0.45

26118  (Design)25yr POST_EX 1574.2 573.82 576.12 576.31 0.002884 3.59 457.25 264.29 0.45

26118  (Design)25yr POST_ULT 1675.1 573.82 576.19 576.39 0.002897 3.68 475.35 270.76 0.45

26118 50yr CEM 2002.6 573.82 576.4 576.63 0.002941 3.95 533.07 290.51 0.46

26118 50yr POST_EX 2002.6 573.82 576.4 576.63 0.002941 3.95 533.07 290.51 0.46

26118 50yr POST_ULT 2105.5 573.82 576.46 576.69 0.002954 4.03 550.94 296.37 0.47

26118  (Check)100yr CEM 2508.9 573.82 576.68 576.95 0.002999 4.32 620.16 317.94 0.48

26118  (Check)100yr POST_EX 2508.9 573.82 576.68 576.95 0.002999 4.32 620.16 317.94 0.48

26118  (Check)100yr POST_ULT 2610.4 573.82 576.74 577.01 0.003009 4.39 637.35 323.09 0.48

25738 5yr CEM 730.9 572 574.55 573.64 574.61 0.001438 1.95 377.2 293.85 0.3

25738 5yr POST_EX 730.9 572 574.55 573.64 574.61 0.001438 1.95 377.2 293.85 0.3

25738 5yr POST_ULT 814.3 572 574.64 573.71 574.71 0.001482 2.04 404.04 303.95 0.3

25738 10yr CEM 1064 572 574.88 573.85 574.96 0.001596 2.25 479.78 331.06 0.32

25738 10yr POST_EX 1064 572 574.88 573.85 574.96 0.001596 2.25 479.78 331.06 0.32

25738 10yr POST_ULT 1157.4 572 574.96 573.9 575.04 0.001631 2.32 506.73 340.16 0.33

25738  (Design)25yr CEM 1574.2 572 575.25 574.14 575.36 0.001737 2.64 608.34 356.14 0.34

25738  (Design)25yr POST_EX 1574.2 572 575.25 574.14 575.36 0.001737 2.64 608.34 356.14 0.34

25738  (Design)25yr POST_ULT 1675.1 572 575.31 574.19 575.43 0.001754 2.71 630.52 357.79 0.35

25738 50yr CEM 2002.6 572 575.5 574.35 575.63 0.001808 2.93 698.67 362.84 0.36

25738 50yr POST_EX 2002.6 572 575.5 574.35 575.63 0.001808 2.93 698.67 362.84 0.36

25738 50yr POST_ULT 2105.5 572 575.56 574.4 575.7 0.001825 3 719.02 364.33 0.36

25738  (Check)100yr CEM 2508.9 572 575.77 574.59 575.93 0.001872 3.24 796.65 369.97 0.37

25738  (Check)100yr POST_EX 2508.9 572 575.77 574.59 575.93 0.001872 3.24 796.65 369.97 0.37

25738  (Check)100yr POST_ULT 2610.4 572 575.82 574.63 575.99 0.001884 3.29 815.24 371.31 0.38

25369 5yr CEM 730.9 571.95 572.93 572.93 573.24 0.021694 4.46 164 272.45 1.01

25369 5yr POST_EX 730.9 571.95 572.93 572.93 573.24 0.021694 4.46 164 272.45 1.01

25369 5yr POST_ULT 814.3 571.95 572.98 572.98 573.31 0.02124 4.59 177.22 276.81 1.01

25369 10yr CEM 1064 571.95 573.11 573.11 573.49 0.020132 4.94 215.19 289.22 1.01

25369 10yr POST_EX 1064 571.95 573.11 573.11 573.49 0.020132 4.94 215.19 289.22 1.01

25369 10yr POST_ULT 1157.4 571.95 573.16 573.16 573.56 0.01983 5.06 228.69 293.44 1.01

25369  (Design)25yr CEM 1574.2 571.95 573.35 573.35 573.82 0.018712 5.49 286.53 311.2 1.01

25369  (Design)25yr POST_EX 1574.2 571.95 573.35 573.35 573.82 0.018712 5.49 286.53 311.2 1.01

25369  (Design)25yr POST_ULT 1675.1 571.95 573.39 573.39 573.88 0.018533 5.59 299.7 314.91 1.01

25369 50yr CEM 2002.6 571.95 573.52 573.52 574.06 0.017917 5.91 339.14 320.09 1.01

25369 50yr POST_EX 2002.6 571.95 573.52 573.52 574.06 0.017917 5.91 339.14 320.09 1.01

25369 50yr POST_ULT 2105.5 571.95 573.55 573.55 574.11 0.017712 5.99 351.23 321.41 1.01

25369  (Check)100yr CEM 2508.9 571.95 573.7 573.7 574.32 0.01698 6.31 397.4 326.26 1.01

25369  (Check)100yr POST_EX 2508.9 571.95 573.7 573.7 574.32 0.01698 6.31 397.4 326.26 1.01

25369  (Check)100yr POST_ULT 2610.4 571.95 573.73 573.73 574.37 0.016913 6.4 407.97 327.35 1.01
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CORDOVA RD

 (Design) 25yr   Profile: #1  Culvert Group:   Culv 26850  RS: 4a    Tributary River    Guadalupe CEMPlan:  (Check) 100yr   Profile: #1  Culvert Group:   Culv 26850  RS: 4a    Tributary River    Guadalupe CEMPlan:  (Design) 25yr   Profile: #1  Culvert Group:   Culv 26901  RS: 4a    Tributary River    Guadalupe POST_ULTPlan:  (Check) 100yr   Profile: #1  Culvert Group:   Culv 26901  RS: 4a    Tributary River    Guadalupe POST_ULTPlan:

 (cfs) Group Culv Q 1310.42  (ft) Len Full Culv   (cfs) Group Culv Q 1447.7  (ft) Len Full Culv   (cfs) Group Culv Q 1675.1  (ft) Len Full Culv   (cfs) Group Culv Q 2432.85  (ft) Len Full Culv  

   Barrels # 1  (ft/s) US Vel Culv 11.75    Barrels # 1  (ft/s) US Vel Culv 12.15    Barrels # 6  (ft/s) US Vel Culv 9.68    Barrels # 6  (ft/s) US Vel Culv 10.78

 (cfs) Barrel Q 1310.42  (ft/s) DS Vel Culv 14.66  (cfs) Barrel Q 1447.7  (ft/s) DS Vel Culv 15.06  (cfs) Barrel Q 279.18  (ft/s) DS Vel Culv 10.39  (cfs) Barrel Q 405.48  (ft/s) DS Vel Culv 11.77

 (ft) US. E.G. 581.21  (ft) Up El Inv Culv 573.95  (ft) US. E.G. 581.92  (ft) Up El Inv Culv 573.95  (ft) US. E.G. 579.92  (ft) Up El Inv Culv 574.57  (ft) US. E.G. 581.9  (ft) Up El Inv Culv 574.57

 (ft) US. W.S. 580.55  (ft) Dn El Inv Culv 573.5  (ft) US. W.S. 581.12  (ft) Dn El Inv Culv 573.5  (ft) US. W.S. 578.88  (ft) Dn El Inv Culv 574.2  (ft) US. W.S. 581.84  (ft) Dn El Inv Culv 574.2

 (ft) DS E.G. 578.64  (ft) Ls Frctn Culv 0.11  (ft) DS E.G. 580.52  (ft) Ls Frctn Culv 0.1  (ft) DS E.G. 578.72  (ft) Ls Frctn Culv 0.39  (ft) DS E.G. 580.1  (ft) Ls Frctn Culv 0.42

 (ft) DS W.S. 576.93  (ft) Loss Exit Culv 1.64  (ft) DS W.S. 578.18  (ft) Loss Exit Culv 0.21  (ft) DS W.S. 577.39  (ft) Loss Exit Culv 0.51  (ft) DS W.S. 578.31  (ft) Loss Exit Culv 0.56

 (ft) EG Delta 2.57  (ft) Loss Entr Culv 0.82  (ft) EG Delta 1.4  (ft) Loss Entr Culv 1.09  (ft) EG Delta 1.2  (ft) Loss Entr Culv 0.29  (ft) EG Delta 1.79  (ft) Loss Entr Culv 0.82

 (ft) WS Delta 3.63  (cfs) Weir Q 263.78  (ft) WS Delta 2.94  (cfs) Weir Q 1079.84  (ft) WS Delta 1.49  (cfs) Weir Q   (ft) WS Delta 3.53  (cfs) Weir Q 177.55

 (ft) IC E.G. 581.21  (ft) Lft Sta Weir 399.24  (ft) IC E.G. 581.92  (ft) Lft Sta Weir 174.47  (ft) IC E.G. 579.86  (ft) Lft Sta Weir   (ft) IC E.G. 581.9  (ft) Lft Sta Weir 158.51

 (ft) OC E.G. 580.81  (ft) Rgt Sta Weir 816.58  (ft) OC E.G. 581.29  (ft) Rgt Sta Weir 887.4  (ft) OC E.G. 579.92  (ft) Rgt Sta Weir   (ft) OC E.G. 581.67  (ft) Rgt Sta Weir 683.35

   ControlCulvert  Inlet    Submerg Weir 0    ControlCulvert  Inlet    Submerg Weir 0    ControlCulvert  Outlet    Submerg Weir     ControlCulvert  Inlet    Submerg Weir 0

 (ft) Inlet WS Culv 578.24  (ft) Depth Max Weir 0.89  (ft) Inlet WS Culv 578.53  (ft) Depth Max Weir 1.6  (ft) Inlet WS Culv 578.17  (ft) Depth Max Weir   (ft) Inlet WS Culv 579.27  (ft) Depth Max Weir 0.72

 (ft) Outlet WS Culv 576.94  (ft) Depth Avg Weir 0.53  (ft) Outlet WS Culv 577.2  (ft) Depth Avg Weir 0.78  (ft) Outlet WS Culv 577.56  (ft) Depth Avg Weir   (ft) Outlet WS Culv 578.51  (ft) Depth Avg Weir 0.29

 (ft) Depth Nml Culv 2.3  ft) (sq Area Flow Weir 129.75  (ft) Depth Nml Culv 2.45  ft) (sq Area Flow Weir 419.3  (ft) Depth Nml Culv 3.64  ft) (sq Area Flow Weir   (ft) Depth Nml Culv 4.82  ft) (sq Area Flow Weir 114.68

 (ft) Depth Crt Culv 4.29  (ft) Flow Weir El Min 580.52  (ft) Depth Crt Culv 4.58  (ft) Flow Weir El Min 580.52  (ft) Depth Crt Culv 3.36  (ft) Flow Weir El Min 581.39  (ft) Depth Crt Culv 4.31  (ft) Flow Weir El Min 581.39

SHEET   OF

CULVERT B

HYDRAULIC DATA SHEET

4    5

HEC-RAS CROSS SECTION OUTPUT

HEC-RAS CULVERT OUTPUT DATA - EXISTING HEC-RAS CULVERT OUTPUT DATA - ULTIMATE PROPOSED

MSHANNO
Text Box
Show rail as solid for all. +

Antonio Leyva
Line

EFLOYD
Engineer
Agreed. Will be added for 60%.
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Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Is this culvert B-1? Is rail modeled?

EFLOYD
Engineer
Yes, this is culvert B-1. B-1 only has a curb, which is modeled here.
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  SEGUIN CRITERIA.

  AEP STORM USED FOR DESIGN, PER CITY OF

3.FOR CULVERTS CROSSING CORDOVA RD, 25YR 

  TEXAS LIDAR DATASET.

2.1-FT CONTOURS FROM 2017 STRATMAP CENTRAL

  CALCULATIONS.

1.HEC-RAS VERSION 6.3.1 USED FOR HYDRAULIC

 

NOTES:

LOSE IT SIGN

LOCK IT OR 

UNDERGROUND ELECTRIC LINE

UNDERGROUND ELECTRIC LINE

WATER VALVE-NO INVERT UNABLE TO OPEN LID

TV

ELECTRIC SERVICE POLE WITH METER

GVEC UNDERGROUND ELECTRIC LINE

GVEC UNDERGROUND ELECTRIC LINE

GVEC UNDERGROUND ELECTRIC LINE

TV

TV

TV

TV

GVEC FIBER JUNCTION BOX

BACKFLOW PREVENTION VALVE BACKFLOW PREVENTION VALVE

IRRIGATION CONTROL VALVE

OH SAG ELEVATION=603.06'

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPESOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPESOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPESOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

CENTERLINE 24 INCH WIDE WHITE PAINT STRIPE

CENTERLINE 24 INCH WIDE WHITE PAINT STRIPE

CENTERLINE 24 INCH WIDE WHITE PAINT STRIPE

CENTERLINE 24 INCH WIDE WHITE PAINT STRIPE

CENTERLINE 24 INCH WIDE WHITE PAINT STRIPE

CENTERLINE 24 INCH WIDE WHITE PAINT STRIPECENTERLINE 24 INCH WIDE WHITE PAINT STRIPE

CENTERLINE 24 INCH WIDE WHITE PAINT STRIPE

CENTERLINE 24 INCH WIDE YELLOW PAINT STRIPE

CENTERLINE 24 INCH WIDE YELLOW PAINT STRIPE

CENTERLINE 24 INCH WIDE YELLOW PAINT STRIPE

CENTERLINE 24 INCH WIDE YELLOW PAINT STRIPE

CENTERLINE 24 INCH WIDE YELLOW PAINT STRIPE

CENTERLINE 24 INCH WIDE YELLOW PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPESOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE SOLID WHITE PAINT STRIPE SOLID WHITE PAINT STRIPE SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE

SOLID WHITE PAINT STRIPE SOLID WHITE PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

SOLID YELLOW PAINT STRIPE

CENTERLINE 24 INCH WIDE YELLOW PAINT STRIPE

CENTERLINE 24 INCH WIDE YELLOW PAINT STRIPE

CENTERLINE 24 INCH WIDE YELLOW PAINT STRIPE

CENTERLINE 24 INCH WIDE YELLOW PAINT STRIPE

CENTERLINE 24 INCH WIDE YELLOW PAINT STRIPE

CENTERLINE 24 INCH WIDE YELLOW PAINT STRIPE

CENTERLINE 24 INCH WIDE YELLOW PAINT STRIPE

CENTERLINE 24 INCH WIDE YELLOW PAINT STRIPE

CENTERLINE 24 INCH WIDE YELLOW PAINT STRIPE
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 StaRiver Profile Plan  TotalQ  El ChMin  ElevW.S.  W.S.Crit  ElevE.G.  SlopeE.G.  ChnlVel  AreaFlow  WidthTop  Chl #Froude

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s)  ft)(sq (ft)  

494 5yr PRE 391.5 577.33 580.64 580.9 0.003505 4.2 105.44 197.82 0.5

494 5yr POST_EX 391.5 577.33 580.64 580.9 0.003511 4.2 105.35 197.55 0.5

494 5yr POST_ULT 436.7 577.33 580.78 579.94 581.04 0.003334 4.27 122.33 241.6 0.49

494 10yr PRE 566.3 577.33 581.17 581.33 0.002112 3.76 251.13 429.06 0.4

494 10yr POST_EX 566.3 577.33 581.15 581.32 0.002251 3.86 241.36 415.2 0.41

494 10yr POST_ULT 616.3 577.33 581.26 581.41 0.001953 3.7 290.76 466.53 0.39

494  (Design)25yr PRE 832.9 577.33 581.73 581.8 0.000979 2.9 552.42 637.75 0.28

494  (Design)25yr POST_EX 832.9 577.33 581.62 581.71 0.00134 3.32 480.87 600.27 0.33

494  (Design)25yr POST_ULT 886.5 577.33 581.69 581.78 0.001249 3.25 524.7 620.69 0.32

494 50yr PRE 1055 577.33 582.11 582.16 0.000672 2.59 849.04 922.28 0.24

494 50yr POST_EX 1055 577.33 581.85 581.93 0.001215 3.31 630.58 743.54 0.32

494 50yr POST_ULT 1109.5 577.33 581.89 581.98 0.001184 3.3 666.39 784.04 0.31

494  (Check)100yr PRE 1316 577.33 582.49 582.52 0.000412 2.16 1217.19 1011.68 0.19

494  (Check)100yr POST_EX 1316 577.33 582.12 582.19 0.001034 3.21 857.22 924.31 0.3

494  (Check)100yr POST_ULT 1369.7 577.33 582.19 582.25 0.00093 3.08 920.4 935.47 0.28

394 5yr PRE 391.5 577.08 580.15 580.48 0.004851 4.65 85.77 130.52 0.58

394 5yr POST_EX 391.5 577.08 580.15 580.48 0.004878 4.66 85.57 129.3 0.58

394 5yr POST_ULT 436.7 577.08 580.27 580.63 0.004878 4.85 94.82 153.48 0.59

394 10yr PRE 566.3 577.08 580.71 581.04 0.003711 4.8 143.87 230.12 0.53

394 10yr POST_EX 566.3 577.08 580.6 579.89 580.99 0.004563 5.16 128.35 210.4 0.58

394 10yr POST_ULT 616.3 577.08 580.7 580.03 581.1 0.004477 5.26 142.46 228.96 0.58

394  (Design)25yr PRE 832.9 577.08 581.53 581.67 0.001506 3.68 410.53 639.36 0.35

394  (Design)25yr POST_EX 832.9 577.08 581.08 580.77 581.47 0.004046 5.48 212.32 340.27 0.56

394  (Design)25yr POST_ULT 886.5 577.08 581.17 580.88 581.54 0.003884 5.48 234.98 374.75 0.56

394 50yr PRE 1055 577.08 582.03 582.08 0.00071 2.77 784.06 836.34 0.25

394 50yr POST_EX 1055 577.08 581.42 581.3 581.72 0.003163 5.22 344.19 534.12 0.51

394 50yr POST_ULT 1109.5 577.08 581.58 581.8 0.002387 4.67 440.41 670.2 0.44

394  (Check)100yr PRE 1316 577.08 582.44 582.48 0.000424 2.29 1166.89 964.45 0.19

394  (Check)100yr POST_EX 1316 577.08 581.96 582.07 0.00132 3.73 727.29 818.55 0.34

394  (Check)100yr POST_ULT 1369.7 577.08 582.05 582.14 0.001124 3.5 805.33 844.36 0.31

279 5yr PRE 391.5 576.31 579.57 579.88 0.005501 4.5 90.23 129.62 0.6

279 5yr POST_EX 391.5 576.31 579.56 579.87 0.005651 4.55 89.2 128.82 0.61

279 5yr POST_ULT 436.7 576.31 579.68 580.01 0.005766 4.68 97.11 134.89 0.62

279 10yr PRE 566.3 576.31 580.39 580.61 0.003227 3.93 161.93 202.81 0.48

279 10yr POST_EX 566.3 576.31 580.01 580.38 0.006122 4.93 122.01 160.86 0.64

279 10yr POST_ULT 616.3 576.31 580.12 580.49 0.006105 5.01 131.9 172.34 0.64

279  (Design)25yr PRE 832.9 576.31 581.46 581.53 0.000817 2.6 547.14 631.32 0.26

279  (Design)25yr POST_EX 832.9 576.31 580.57 580.95 0.005032 5.18 184.77 220.19 0.6

279  (Design)25yr POST_ULT 886.5 576.31 580.68 581.05 0.004687 5.16 200.96 252.85 0.59

279 50yr PRE 1055 576.31 581.98 582.01 0.000431 2.09 914.11 802.22 0.19

279 50yr POST_EX 1055 576.31 581.16 581.37 0.002544 4.29 372.85 502.34 0.45

279 50yr POST_ULT 1109.5 576.31 581.4 581.55 0.001662 3.67 513.84 620.53 0.37

279  (Check)100yr PRE 1316 576.31 582.41 582.44 0.000285 1.83 1288.78 922.21 0.16

279  (Check)100yr POST_EX 1316 576.31 581.87 581.94 0.00082 2.82 829.6 743.57 0.26

279  (Check)100yr POST_ULT 1369.7 576.31 581.97 582.03 0.00072 2.7 907.71 774.48 0.25

182 5yr PRE 391.5 576.18 579.2 579.43 0.003677 4 114.62 160.75 0.5

182 5yr POST_EX 391.5 576.18 579.14 579.39 0.004156 4.19 108.29 154.99 0.53

182 5yr POST_ULT 436.7 576.18 579.3 579.54 0.003828 4.16 124.63 170.75 0.52

182 10yr PRE 566.3 576.18 580.31 580.39 0.001214 2.65 272.58 330.27 0.3

182 10yr POST_EX 566.3 576.18 579.73 579.92 0.003091 3.86 176.74 203.73 0.47

182 10yr POST_ULT 616.3 576.18 579.86 580.04 0.002921 3.82 194.33 211.85 0.46

182  (Design)25yr PRE 832.9 576.18 581.45 581.47 0.000264 1.6 856.56 646.66 0.15

182  (Design)25yr POST_EX 832.9 576.18 580.37 580.55 0.002574 3.92 290.28 377.84 0.44

182  (Design)25yr POST_ULT 886.5 576.18 580.52 580.69 0.002276 3.83 338.03 415.88 0.42

182 50yr PRE 1055 576.18 581.97 581.98 0.000176 1.43 1245.43 851.15 0.12

182 50yr POST_EX 1055 576.18 581.13 581.2 0.000854 2.7 661.21 597.63 0.26

182 50yr POST_ULT 1109.5 576.18 581.39 581.43 0.000528 2.23 818.96 634.1 0.21

182  (Check)100yr PRE 1316 576.18 582.4 582.41 0.000142 1.37 1638.69 951.55 0.11

182  (Check)100yr POST_EX 1316 576.18 581.85 581.88 0.000336 1.93 1146.84 800.35 0.17

182  (Check)100yr POST_ULT 1369.7 576.18 581.95 581.98 0.000305 1.87 1231.47 841.3 0.16

111 5yr PRE 391.5 575.78 578.82 578.11 579.15 0.003736 4.66 89.68 109.66 0.59

111 5yr POST_EX 391.5 575.78 578.57 578.11 579.02 0.005606 5.42 74.34 67.36 0.71

111 5yr POST_ULT 436.7 575.78 578.75 578.28 579.2 0.005201 5.42 85.04 95.12 0.69

111 10yr PRE 566.3 575.78 580.21 578.71 580.31 0.000935 2.84 249.71 243.85 0.31

111 10yr POST_EX 566.3 575.78 579.24 578.71 579.64 0.004183 5.25 123.74 157.91 0.63

111 10yr POST_ULT 616.3 575.78 579.42 578.84 579.79 0.003855 5.08 142.55 172.08 0.61

111  (Design)25yr PRE 832.9 575.78 581.41 579.42 581.45 0.00029 2.04 729.79 692.24 0.18

111  (Design)25yr POST_EX 832.9 575.78 580.12 579.42 580.37 0.002344 4.39 234.88 235.12 0.49

111  (Design)25yr POST_ULT 886.5 575.78 580.3 579.52 580.53 0.001985 4.23 265.19 254.36 0.45

111 50yr PRE 1055 575.78 581.94 579.68 581.97 0.000205 1.87 1130.57 846.21 0.16

111 50yr POST_EX 1055 575.78 580.98 579.68 581.12 0.001038 3.55 470.81 498.73 0.34

111 50yr POST_ULT 1109.5 575.78 581.3 579.74 581.39 0.000637 2.96 654.98 660.47 0.27

111  (Check)100yr PRE 1316 575.78 582.38 579.95 582.4 0.000155 1.73 1520.28 936.46 0.14

111  (Check)100yr POST_EX 1316 575.78 581.8 579.95 581.85 0.000361 2.43 1014.64 801.63 0.21

111  (Check)100yr POST_ULT 1369.7 575.78 581.9 580 581.95 0.000373 2.5 1096.92 839.16 0.21
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36352 5yr CEM 162.9 584.14 584.46 584.48 0.002925 0.75 186.18 782.25 0.31

36352 5yr POST_EX 162.9 584.14 584.54 584.32 584.55 0.002174 0.75 179.45 923.85 0.27

36352 5yr POST_ULT 191.6 584.14 584.57 584.34 584.59 0.002275 0.84 199.77 945.2 0.29

36352 10yr CEM 222.3 584.14 584.54 584.55 0.002797 0.85 252.05 922.31 0.31

36352 10yr POST_EX 222.3 584.14 584.35 584.35 584.48 0.027246 1.83 84.81 588.68 0.88

36352 10yr POST_ULT 252.2 584.14 584.6 584.4 584.62 0.001831 0.81 313.51 964 0.26

36352  (Design)25yr CEM 326.1 584.14 584.6 584.61 0.003321 1.07 305.42 958.09 0.35

36352  (Design)25yr POST_EX 326.1 584.14 584.67 584.44 584.68 0.001758 0.9 375.56 1001.52 0.26

36352  (Design)25yr POST_ULT 358.7 584.14 584.69 584.46 584.71 0.001727 0.94 401.71 1015.26 0.27

36352 50yr CEM 400.6 584.14 584.65 584.67 0.003172 1.16 354.51 990.47 0.35

36352 50yr POST_EX 400.6 584.14 584.73 584.49 584.74 0.001688 0.98 434.99 1034.74 0.27

36352 50yr POST_ULT 433.4 584.14 584.75 584.5 584.76 0.0017 1.02 459.12 1059.8 0.27

36352  (Check)100yr CEM 481.5 584.14 584.71 584.73 0.002725 1.21 419.64 1026.56 0.34

36352  (Check)100yr POST_EX 481.5 584.14 584.79 584.53 584.8 0.001626 1.05 498.98 1081.07 0.27

36352  (Check)100yr POST_ULT 514.5 584.14 584.81 584.55 584.83 0.001576 1.07 529.87 1112.19 0.27

36202 5yr CEM 162.9 583.67 584.11 583.91 584.12 0.00213 0.8 208.29 762.7 0.28

36202 5yr POST_EX 162.9 583.67 584.15 583.99 584.17 0.003187 1.07 150.18 786.83 0.35

36202 5yr POST_ULT 191.6 583.67 584.19 584.01 584.21 0.003035 1.12 169.63 805.29 0.34

36202 10yr CEM 222.3 583.67 584.15 583.95 584.16 0.002495 0.94 241.36 785.36 0.31

36202 10yr POST_EX 222.3 583.67 584.23 584.03 584.25 0.002991 1.18 188.11 824.28 0.35

36202 10yr POST_ULT 252.2 583.67 584.26 584.05 584.29 0.002871 1.22 207.54 848.83 0.34

36202  (Design)25yr CEM 326.1 583.67 584.32 584 584.33 0.001243 0.88 385.38 877.53 0.23

36202  (Design)25yr POST_EX 326.1 583.67 584.35 584.08 584.37 0.002519 1.3 254.34 889.91 0.33

36202  (Design)25yr POST_ULT 358.7 583.67 584.38 584.11 584.41 0.002402 1.33 274.48 922.01 0.33

36202 50yr CEM 400.6 583.67 584.42 584.03 584.43 0.001006 0.9 471.57 948.79 0.21

36202 50yr POST_EX 400.6 583.67 584.43 584.13 584.46 0.002219 1.36 302.38 957.78 0.32

36202 50yr POST_ULT 433.4 583.67 584.46 584.14 584.49 0.002096 1.37 324.14 989.51 0.31

36202  (Check)100yr CEM 481.5 583.67 584.51 584.06 584.52 0.000876 0.94 564.79 1046.54 0.21

36202  (Check)100yr POST_EX 481.5 583.67 584.52 584.16 584.55 0.001938 1.4 355.91 1049.92 0.31

36202  (Check)100yr POST_ULT 514.5 583.67 584.55 584.18 584.58 0.00184 1.41 377.86 1106.03 0.3

36058 5yr CEM 162.9 583.25 583.88 583.58 583.89 0.001193 0.82 198.95 788.35 0.22

36058 5yr POST_EX 162.9 583.25 583.88 583.58 583.89 0.001309 0.85 191.84 780.76 0.23

36058 5yr POST_ULT 191.6 583.25 583.92 583.61 583.94 0.001256 0.89 214.53 840.07 0.23

36058 10yr CEM 222.3 583.25 583.96 583.63 583.97 0.000872 0.76 314.63 877.7 0.2

36058 10yr POST_EX 222.3 583.25 583.97 583.63 583.99 0.0012 0.94 238.53 892.58 0.23

36058 10yr POST_ULT 252.2 583.25 584.02 583.65 584.03 0.001151 0.97 261.42 944.05 0.23

36058  (Design)25yr CEM 326.1 583.25 584.25 583.69 584.25 0.000305 0.62 602.38 1061.87 0.12

36058  (Design)25yr POST_EX 326.1 583.25 584.13 583.69 584.15 0.001035 1.04 317.78 1007.57 0.23

36058  (Design)25yr POST_ULT 358.7 583.25 584.18 583.71 584.19 0.000998 1.07 341.59 1025.96 0.22

36058 50yr CEM 400.6 583.25 584.35 583.73 584.36 0.000285 0.65 717.18 1152.01 0.12

36058 50yr POST_EX 400.6 583.25 584.23 583.73 584.25 0.000958 1.1 371.47 1055.36 0.22

36058 50yr POST_ULT 433.4 583.25 584.28 583.75 584.3 0.00093 1.13 394.67 1074.78 0.22

36058  (Check)100yr CEM 481.5 583.25 584.45 583.77 584.46 0.000267 0.68 834.27 1191.09 0.12

36058  (Check)100yr POST_EX 481.5 583.25 584.34 583.77 584.36 0.00089 1.16 428.71 1146.62 0.22

36058  (Check)100yr POST_ULT 514.5 583.25 584.38 583.79 584.4 0.000862 1.17 452.44 1165.62 0.22

35915 5yr CEM 162.9 583.02 583.76 583.34 583.77 0.00071 0.8 209.65 912.85 0.18

35915 5yr POST_EX 162.9 583.02 583.7 583.35 583.71 0.001113 0.93 179.45 876.39 0.22

35915 5yr POST_ULT 191.6 583.02 583.75 583.38 583.77 0.001084 0.98 200.37 910.97 0.23

35915 10yr CEM 222.3 583.02 583.91 583.4 583.92 0.000176 0.47 534.26 1025.17 0.09

35915 10yr POST_EX 222.3 583.02 583.81 583.41 583.83 0.001058 1.03 221.51 947.28 0.23

35915 10yr POST_ULT 252.2 583.02 583.86 583.43 583.88 0.001039 1.08 240.85 999.65 0.23

35915  (Design)25yr CEM 326.1 583.02 584.23 583.47 584.23 0.000093 0.43 859.57 1214.59 0.07

35915  (Design)25yr POST_EX 326.1 583.02 583.98 583.48 584 0.001006 1.18 284.84 1067.06 0.23

35915  (Design)25yr POST_ULT 358.7 583.02 584.03 583.5 584.05 0.000995 1.22 302.93 1094.06 0.23

35915 50yr CEM 400.6 583.02 584.33 583.52 584.34 0.000096 0.47 974.94 1261.72 0.08

35915 50yr POST_EX 400.6 583.02 584.09 583.53 584.11 0.000986 1.27 325.03 1122.44 0.23

35915 50yr POST_ULT 433.4 583.02 584.13 583.56 584.16 0.000978 1.3 341.76 1157.84 0.23

35915  (Check)100yr CEM 481.5 583.02 584.43 583.57 584.44 0.000099 0.5 1152.93 1304.53 0.08

35915  (Check)100yr POST_EX 481.5 583.02 584.2 583.58 584.23 0.000965 1.35 365.9 1196.83 0.23

35915  (Check)100yr POST_ULT 514.5 583.02 584.24 583.6 584.27 0.000952 1.38 382.49 1221.17 0.23

35879 5yr CEM 162.9 582.94 583.72 583.3 583.73 0.000935 0.96 169.49 960.55 0.21

35879 5yr POST_EX 162.9 582.94 583.62 583.31 583.65 0.00177 1.2 136.05 858.22 0.28

35879 5yr POST_ULT 191.6 582.94 583.68 583.34 583.71 0.001782 1.28 149.65 904.23 0.29

35879 10yr CEM 222.3 582.94 583.91 583.36 583.91 0.000138 0.45 560.42 1067.08 0.09

35879 10yr POST_EX 222.3 582.94 583.74 583.37 583.76 0.001791 1.36 163.36 976.82 0.3

35879 10yr POST_ULT 252.2 582.94 583.79 583.39 583.82 0.001804 1.43 175.84 999.63 0.3

35879  (Design)25yr CEM 326.1 582.94 584.22 583.44 584.23 0.000087 0.44 864.08 1283.95 0.07

35879  (Design)25yr POST_EX 326.1 582.94 583.9 583.46 583.94 0.001837 1.6 204.04 1062.93 0.31

35879  (Design)25yr POST_ULT 358.7 582.94 583.95 583.48 583.99 0.00185 1.66 215.58 1087.6 0.31

35879 50yr CEM 400.6 582.94 584.33 583.49 584.33 0.000093 0.48 972.72 1320.91 0.07

35879 50yr POST_EX 400.6 582.94 584 583.51 584.05 0.00187 1.74 229.62 1112.78 0.32

35879 50yr POST_ULT 433.4 582.94 584.05 583.53 584.1 0.001882 1.8 240.24 1144.21 0.32

35879  (Check)100yr CEM 481.5 582.94 584.43 583.54 584.43 0.000079 0.47 1255.92 1358.55 0.07

35879  (Check)100yr POST_EX 481.5 582.94 584.11 583.57 584.16 0.001888 1.88 255.69 1181.61 0.33

35879  (Check)100yr POST_ULT 514.5 582.94 584.15 583.59 584.21 0.001879 1.93 266.43 1243.93 0.33

35838 5yr CEM 162.9 582.88 583.64 583.67 0.001632 1.31 124.1 955.73 0.28

35838 5yr POST_EX 162.9 582.88 583.36 583.28 583.46 0.012258 2.5 65.17 640.54 0.71

35838 5yr POST_ULT 191.6 582.88 583.42 583.32 583.52 0.010667 2.56 74.89 662.54 0.68

35838 10yr CEM 222.3 582.88 583.86 583.89 0.001178 1.35 164.94 1080.69 0.25

35838 10yr POST_EX 222.3 582.88 583.47 583.34 583.58 0.009823 2.65 83.93 751.88 0.66

35838 10yr POST_ULT 252.2 582.88 583.51 583.38 583.63 0.009609 2.77 91.12 805.98 0.66

35838  (Design)25yr CEM 326.1 582.88 584.21 584.22 0.000625 0.87 453.28 1303.86 0.18

35838  (Design)25yr POST_EX 326.1 582.88 583.61 583.46 583.75 0.009281 3.04 107.43 945.37 0.67

35838  (Design)25yr POST_ULT 358.7 582.88 583.64 583.49 583.8 0.009619 3.19 112.54 955.3 0.69

35838 50yr CEM 400.6 582.88 584.31 584.32 0.00052 0.87 558.56 1348.01 0.17

35838 50yr POST_EX 400.6 582.88 583.67 583.53 583.85 0.010228 3.39 118.06 965.22 0.71

35838 50yr POST_ULT 433.4 582.88 583.7 583.56 583.89 0.010615 3.54 122.39 974.13 0.73

35838  (Check)100yr CEM 481.5 582.88 584.41 584.42 0.000503 0.86 663.52 1388.07 0.16

35838  (Check)100yr POST_EX 481.5 582.88 583.75 583.6 583.96 0.010556 3.69 130.59 989.76 0.74

35838  (Check)100yr POST_ULT 514.5 582.88 583.8 583.63 584.01 0.009861 3.71 138.69 1011.92 0.72

 StaRiver Profile Plan  TotalQ  El ChMin  ElevW.S.  W.S.Crit  ElevE.G.  SlopeE.G.  ChnlVel  AreaFlow  WidthTop  Chl #Froude

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s)  ft)(sq (ft)  

35813 5yr CEM 162.9 582.84 583.58 583.24 583.62 0.002464 1.6 101.51 915.59 0.35

35813 5yr POST_EX 162.9 582.14 582.76 582.76 583.05 0.021341 4.33 37.6 64.32 1

35813 5yr POST_ULT 191.6 582.14 582.92 582.92 583.15 0.022253 3.84 49.85 246.74 0.98

35813 10yr CEM 222.3 582.84 583.82 583.32 583.86 0.001666 1.62 137.59 1035.32 0.3

35813 10yr POST_EX 222.3 582.14 582.97 582.97 583.22 0.023042 4.02 55.29 321.99 1.01

35813 10yr POST_ULT 252.2 582.14 583.05 583.05 583.28 0.022697 3.9 64.72 386.17 1

35813  (Design)25yr CEM 326.1 582.84 584.21 583.44 584.21 0.000075 0.44 893.22 1335.71 0.07

35813  (Design)25yr POST_EX 326.1 582.14 583.13 583.13 583.41 0.021493 4.25 76.76 487.66 1

35813  (Design)25yr POST_ULT 358.7 582.14 583.19 583.17 583.47 0.018814 4.24 84.59 572.27 0.95

35813 50yr CEM 400.6 582.84 584.31 583.51 584.32 0.000082 0.48 996.81 1382.02 0.07

35813 50yr POST_EX 400.6 582.14 583.28 583.22 583.55 0.015014 4.14 96.71 628.5 0.87

35813 50yr POST_ULT 433.4 582.14 583.36 583.25 583.61 0.012289 4.03 107.67 658.99 0.8

35813  (Check)100yr CEM 481.5 582.84 584.42 583.59 584.42 0.000062 0.43 1380.39 1426.91 0.06

35813  (Check)100yr POST_EX 481.5 582.14 583.5 583.3 583.72 0.009009 3.83 125.88 841.54 0.7

35813  (Check)100yr POST_ULT 514.5 582.14 583.59 583.34 583.81 0.007374 3.7 139.1 923.01 0.64

35795 5yr CEM 162.9 582.72 583.55 583.15 583.59 0.002026 1.59 102.18 893.46 0.32

35795 5yr POST_EX 162.9 581.37 582.03 581.98 582.28 0.189165 4.07 40.01 65 0.91

35795 5yr POST_ULT 191.6 581.37 582.17 582.06 582.4 0.125384 3.86 49.7 66.78 0.79

35795 10yr CEM 222.3 582.72 583.79 583.23 583.84 0.001508 1.65 134.53 1033.41 0.29

35795 10yr POST_EX 222.3 581.37 582.31 582.13 582.53 0.095592 3.78 58.75 68.39 0.72

35795 10yr POST_ULT 252.2 581.37 582.44 582.18 582.66 0.074186 3.7 68.17 70.03 0.66

35795  (Design)25yr CEM 326.1 582.72 584.21 583.36 584.21 0.000067 0.43 916.82 1333.65 0.06

35795  (Design)25yr POST_EX 326.1 581.37 582.78 582.34 582.97 0.050038 3.51 92.87 116.41 0.61

35795  (Design)25yr POST_ULT 358.7 581.37 582.92 582.4 583.09 0.041705 3.35 107.02 331.52 0.6

35795 50yr CEM 400.6 582.72 584.31 583.45 584.31 0.000074 0.48 1018.56 1384.63 0.07

35795 50yr POST_EX 400.6 581.37 583.09 582.47 583.25 0.027976 3.18 126.07 500.01 0.52

35795 50yr POST_ULT 433.4 581.37 583.22 582.53 583.37 0.022052 3.1 139.65 593.94 0.48

35795  (Check)100yr CEM 481.5 582.72 584.41 583.53 584.42 0.000055 0.42 1428.79 1435.26 0.06

35795  (Check)100yr POST_EX 481.5 581.37 583.39 582.61 583.54 0.016568 3.03 158.69 758.87 0.44

35795  (Check)100yr POST_ULT 514.5 581.37 583.51 582.66 583.65 0.014073 3 171.27 863.28 0.42

35788 5yr CEM 162.9 582.66 583.53 583.12 583.58 0.002145 1.68 97.02 863.9 0.33

35788 5yr POST_EX 162.9 581.08 582.03 581.8 582.22 0.001068 3.46 47.09 52.54 0.64

35788 5yr POST_ULT 191.6 581.08 582.16 581.88 582.36 0.000959 3.55 53.98 53.41 0.62

35788 10yr CEM 222.3 582.66 583.78 583.2 583.82 0.001629 1.75 126.97 1027 0.3

35788 10yr POST_EX 222.3 581.08 582.3 581.95 582.5 0.000874 3.64 61.08 54.3 0.6

35788 10yr POST_ULT 252.2 581.08 582.42 582.04 582.63 0.000811 3.72 67.81 55.13 0.59

35788  (Design)25yr CEM 326.1 582.66 584.21 583.34 584.21 0.000067 0.44 907.17 1328.65 0.06

35788  (Design)25yr POST_EX 326.1 581.08 582.71 582.21 582.94 0.000687 3.83 85.18 102.22 0.64

35788  (Design)25yr POST_ULT 358.7 581.08 582.86 582.28 583.07 0.000602 3.65 98.32 263.79 0.64

35788 50yr CEM 400.6 582.66 584.31 583.44 584.31 0.000075 0.48 1007.03 1378.18 0.07

35788 50yr POST_EX 400.6 581.08 583.04 582.38 583.23 0.000518 3.46 115.84 437.24 0.56

35788 50yr POST_ULT 433.4 581.08 583.17 582.44 583.35 0.000474 3.37 128.42 569.91 0.52

35788  (Check)100yr CEM 481.5 582.66 584.41 583.52 584.42 0.000054 0.42 1435.94 1439.87 0.06

35788  (Check)100yr POST_EX 481.5 581.08 583.35 582.53 583.52 0.000426 3.3 145.8 697.02 0.48

35788  (Check)100yr POST_ULT 514.5 581.08 583.46 582.58 583.63 0.000401 3.27 157.2 812.27 0.45

35759 5yr CEM 162.9 582.35 583.08 583.08 583.37 0.0165 4.33 37.59 210.72 1.02

35759 10yr CEM 222.3 582.35 583.57 583.21 583.72 0.003796 3.16 70.4 790.98 0.54

35759  (Design)25yr CEM 326.1 582.35 584.17 583.42 584.2 0.001506 1.43 308.38 1262.57 0.31

35759 50yr CEM 400.6 582.35 584.28 583.55 584.3 0.001086 1.35 403.01 1302.87 0.27

35759  (Check)100yr CEM 481.5 582.35 584.39 583.69 584.41 0.000854 1.31 497.41 1333.63 0.25

35710 Culvert

35680 5yr CEM 162.9 580.38 581.75 582.03 0.007803 4.3 37.89 89.45 0.77

35680 10yr CEM 222.3 580.38 581.78 581.77 582.28 0.012957 5.67 39.22 93.71 0.99

35680  (Design)25yr CEM 326.1 580.38 582.06 582.06 582.72 0.012246 6.5 50.2 125.96 1.01

35680 50yr CEM 400.6 580.38 582.25 582.25 583 0.011723 6.96 57.55 138.31 1.01

35680  (Check)100yr CEM 481.5 580.38 582.44 582.44 583.3 0.011262 7.4 65.04 201.97 1.01

35635 5yr CEM 162.9 580.67 581.72 581.75 0.002045 1.38 118.06 247.39 0.35

35635 5yr POST_EX 162.9 580.67 581.76 581.38 581.86 0.002842 2.56 63.74 265.2 0.46

35635 5yr POST_ULT 191.6 580.67 581.84 581.44 581.96 0.002956 2.76 69.43 305.05 0.48

35635 10yr CEM 222.3 580.67 581.84 581.87 0.001888 1.49 151.07 303.7 0.35

35635 10yr POST_EX 222.3 580.67 581.92 581.51 582.06 0.003129 2.98 74.62 349.2 0.5

35635 10yr POST_ULT 252.2 580.67 581.99 581.57 582.15 0.003273 3.18 79.41 388.68 0.51

35635  (Design)25yr CEM 326.1 580.67 582 582.04 0.001703 1.67 207.7 393.66 0.34

35635  (Design)25yr POST_EX 326.1 580.67 582.14 581.71 582.35 0.003705 3.65 89.27 554.68 0.56

35635  (Design)25yr POST_ULT 358.7 580.67 582.19 581.77 582.42 0.003937 3.86 92.81 587.66 0.58

35635 50yr CEM 400.6 580.67 582.09 582.14 0.001684 1.8 249.99 533.47 0.35

35635 50yr POST_EX 400.6 580.67 582.25 581.84 582.52 0.004295 4.15 96.62 629.26 0.61

35635 50yr POST_ULT 433.4 580.67 582.29 581.9 582.59 0.004559 4.36 99.49 667.13 0.63

35635  (Check)100yr CEM 481.5 580.67 582.18 582.23 0.001647 1.9 296.89 577.51 0.35

35635  (Check)100yr POST_EX 481.5 580.67 582.35 581.98 582.69 0.004932 4.65 103.51 721.1 0.66

35635  (Check)100yr POST_ULT 514.5 580.67 582.39 582.03 582.76 0.005212 4.86 105.93 745.87 0.68

35428 5yr CEM 162.9 580.12 581.2 581.25 0.003049 1.79 91.08 172.18 0.43

35428 5yr POST_EX 162.9 580.12 581.2 581.25 0.003049 1.79 91.08 172.18 0.43

35428 5yr POST_ULT 191.6 580.12 581.27 581.33 0.003066 1.84 104 188.88 0.44

35428 10yr CEM 222.3 580.12 581.35 581.4 0.003025 1.88 118.46 207.19 0.44

35428 10yr POST_EX 222.3 580.12 581.35 581.4 0.003025 1.88 118.47 207.21 0.44

35428 10yr POST_ULT 252.2 580.12 581.41 581.46 0.003067 1.91 131.84 226.33 0.44

35428  (Design)25yr CEM 326.1 580.12 581.51 581.58 0.003278 2.08 157.11 257.06 0.46

35428  (Design)25yr POST_EX 326.1 580.12 581.51 581.58 0.003279 2.08 157.1 257.04 0.46

35428  (Design)25yr POST_ULT 358.7 580.12 581.55 581.62 0.003307 2.15 167.4 272.1 0.47

35428 50yr CEM 400.6 580.12 581.6 581.68 0.00324 2.23 181.43 295.28 0.47

35428 50yr POST_EX 400.6 580.12 581.6 581.68 0.003239 2.23 181.44 295.31 0.47

35428 50yr POST_ULT 433.4 580.12 581.63 581.72 0.003246 2.3 191.4 311.24 0.47

35428  (Check)100yr CEM 481.5 580.12 581.68 581.77 0.003287 2.4 206.07 359.69 0.48

35428  (Check)100yr POST_EX 481.5 580.12 581.68 581.77 0.003287 2.4 206.07 359.69 0.48

35428  (Check)100yr POST_ULT 514.5 580.12 581.71 581.8 0.003279 2.46 217.3 379.47 0.48
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 StaRiver Profile Plan  TotalQ  El ChMin  ElevW.S.  W.S.Crit  ElevE.G.  SlopeE.G.  ChnlVel  AreaFlow  WidthTop  Chl #Froude

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s)  ft)(sq (ft)  

35150 5yr CEM 162.9 579.27 580.48 580.52 0.002325 1.63 99.79 176.54 0.38

35150 5yr POST_EX 162.9 579.27 580.48 580.52 0.002325 1.63 99.78 176.52 0.38

35150 5yr POST_ULT 191.6 579.27 580.57 580.61 0.002198 1.63 117.88 201.27 0.37

35150 10yr CEM 222.3 579.27 580.65 580.69 0.002156 1.65 134.78 221.9 0.37

35150 10yr POST_EX 222.3 579.27 580.65 580.69 0.00216 1.65 134.68 221.77 0.37

35150 10yr POST_ULT 252.2 579.27 580.71 580.75 0.002134 1.71 147.39 244.91 0.38

35150  (Design)25yr CEM 326.1 579.27 580.83 580.88 0.001958 1.85 182.33 320.12 0.37

35150  (Design)25yr POST_EX 326.1 579.27 580.83 580.88 0.001957 1.85 182.37 320.2 0.37

35150  (Design)25yr POST_ULT 358.7 579.27 580.88 580.93 0.001939 1.91 197.4 348.04 0.37

35150 50yr CEM 400.6 579.27 580.93 580.99 0.001909 1.98 217.56 384.33 0.37

35150 50yr POST_EX 400.6 579.27 580.93 580.99 0.001909 1.98 217.58 384.37 0.37

35150 50yr POST_ULT 433.4 579.27 580.97 581.04 0.001866 2.02 234.95 416.39 0.37

35150  (Check)100yr CEM 481.5 579.27 581.03 581.09 0.001859 2.09 258.85 474.86 0.37

35150  (Check)100yr POST_EX 481.5 579.27 581.03 581.09 0.001859 2.09 258.88 474.94 0.37

35150  (Check)100yr POST_ULT 514.5 579.27 581.07 581.13 0.001836 2.13 276.73 503.75 0.37

34846 5yr CEM 162.9 578.42 579.81 579.86 0.002057 1.71 95.46 144.14 0.37

34846 5yr POST_EX 162.9 578.42 579.81 579.86 0.002058 1.71 95.43 144.09 0.37

34846 5yr POST_ULT 191.6 578.42 579.9 579.95 0.002178 1.75 109.6 166.61 0.38

34846 10yr CEM 222.3 578.42 579.97 580.02 0.002249 1.82 121.88 178.07 0.39

34846 10yr POST_EX 222.3 578.42 579.97 580.02 0.002247 1.82 121.91 178.09 0.39

34846 10yr POST_ULT 252.2 578.42 580.03 580.09 0.002292 1.9 132.46 184.08 0.4

34846  (Design)25yr CEM 326.1 578.42 580.17 580.24 0.002343 2.03 160.54 221.3 0.41

34846  (Design)25yr POST_EX 326.1 578.42 580.17 580.24 0.002343 2.03 160.54 221.3 0.41

34846  (Design)25yr POST_ULT 358.7 578.42 580.22 580.29 0.00235 2.11 170.87 238.9 0.41

34846 50yr CEM 400.6 578.42 580.27 580.34 0.002388 2.22 183.6 254.34 0.42

34846 50yr POST_EX 400.6 578.42 580.27 580.34 0.002391 2.22 183.52 254.3 0.42

34846 50yr POST_ULT 433.4 578.42 580.31 580.39 0.00236 2.28 194.92 261.16 0.42

34846  (Check)100yr CEM 481.5 578.42 580.37 580.45 0.002392 2.38 209.66 288.93 0.43

34846  (Check)100yr POST_EX 481.5 578.42 580.37 580.45 0.002391 2.38 209.71 289.02 0.43

34846  (Check)100yr POST_ULT 514.5 578.42 580.4 580.49 0.002396 2.44 220.93 315.27 0.43

34533 5yr CEM 162.9 577.7 578.92 578.98 0.004006 1.95 83.43 169.68 0.49

34533 5yr POST_EX 162.9 577.7 578.92 578.98 0.004001 1.95 83.46 169.7 0.49

34533 5yr POST_ULT 191.6 577.7 578.98 578.68 579.04 0.003984 2.05 93.29 177.37 0.5

34533 10yr CEM 222.3 577.7 579.03 578.73 579.1 0.004049 2.18 102.33 191.79 0.51

34533 10yr POST_EX 222.3 577.7 579.03 578.73 579.1 0.004054 2.18 102.29 191.73 0.51

34533 10yr POST_ULT 252.2 577.7 579.08 578.8 579.16 0.003937 2.27 112.26 206.32 0.51

34533  (Design)25yr CEM 326.1 577.7 579.17 578.91 579.27 0.004183 2.56 130.98 220.85 0.53

34533  (Design)25yr POST_EX 326.1 577.7 579.17 578.91 579.27 0.004171 2.56 131.11 221.08 0.53

34533  (Design)25yr POST_ULT 358.7 577.7 579.2 578.94 579.31 0.004266 2.67 139.15 229.7 0.54

34533 50yr CEM 400.6 577.7 579.25 578.98 579.37 0.004295 2.79 150.18 241.57 0.55

34533 50yr POST_EX 400.6 577.7 579.25 578.98 579.37 0.00429 2.79 150.24 241.64 0.55

34533 50yr POST_ULT 433.4 577.7 579.28 579.02 579.41 0.004322 2.88 158.8 254.04 0.56

34533  (Check)100yr CEM 481.5 577.7 579.34 579.07 579.48 0.004179 2.97 174.28 275.31 0.55

34533  (Check)100yr POST_EX 481.5 577.7 579.34 579.07 579.48 0.004182 2.97 174.23 275.27 0.55

34533  (Check)100yr POST_ULT 514.5 577.7 579.37 579.1 579.51 0.004215 3.05 182.71 282.41 0.56

SHEET   OF

CULVERT C

HYDRAULIC DATA SHEET

3    5
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 (Design) 25yr   Profile: #1  Culvert Group:   Culv 35710  RS:    Reach-1 BRANCH    WALNUT CEMPlan:  (Check) 100yr   Profile: #1  Culvert Group:   Culv 35710  RS:    Reach-1 BRANCH    WALNUT CEMPlan:  (Design) 25yr   Profile: #1  Culvert Group:   Culv 35710  RS:    Reach-1 BRANCH    WALNUT POST_ULTPlan:  (Check) 100yr   Profile: #1  Culvert Group:   Culv 35710  RS:    Reach-1 BRANCH    WALNUT POST_ULTPlan:

 (cfs) Group Culv Q 273.18  (ft) Len Full Culv   (cfs) Group Culv Q 297.6  (ft) Len Full Culv   (cfs) Group Culv Q 358.7  (ft) Len Full Culv   (cfs) Group Culv Q 514.5  (ft) Len Full Culv  

   Barrels # 3  (ft/s) US Vel Culv 8.37    Barrels # 3  (ft/s) US Vel Culv 8.61    Barrels # 6  (ft/s) US Vel Culv 6.5    Barrels # 6  (ft/s) US Vel Culv 7.33

 (cfs) Barrel Q 91.06  (ft/s) DS Vel Culv 11.12  (cfs) Barrel Q 99.2  (ft/s) DS Vel Culv 11.36  (cfs) Barrel Q 59.78  (ft/s) DS Vel Culv 5.36  (cfs) Barrel Q 85.75  (ft/s) DS Vel Culv 6.85

 (ft) US. E.G. 584.2  (ft) Up El Inv Culv 580.5  (ft) US. E.G. 584.42  (ft) Up El Inv Culv 580.5  (ft) US. E.G. 583.07  (ft) Up El Inv Culv 581  (ft) US. E.G. 583.63  (ft) Up El Inv Culv 581

 (ft) US. W.S. 584.17  (ft) Dn El Inv Culv 579.95  (ft) US. W.S. 584.39  (ft) Dn El Inv Culv 579.95  (ft) US. W.S. 582.86  (ft) Dn El Inv Culv 580.6  (ft) US. W.S. 583.46  (ft) Dn El Inv Culv 580.6

 (ft) DS E.G. 582.72  (ft) Ls Frctn Culv 0.26  (ft) DS E.G. 583.3  (ft) Ls Frctn Culv 0.25  (ft) DS E.G. 582.42  (ft) Ls Frctn Culv 0.33  (ft) DS E.G. 582.76  (ft) Ls Frctn Culv 0.39

 (ft) DS W.S. 582.06  (ft) Loss Exit Culv 0.79  (ft) DS W.S. 582.44  (ft) Loss Exit Culv 0.41  (ft) DS W.S. 582.19  (ft) Loss Exit Culv 0.21  (ft) DS W.S. 582.39  (ft) Loss Exit Culv 0.36

 (ft) EG Delta 1.48  (ft) Loss Entr Culv 0.44  (ft) EG Delta 1.12  (ft) Loss Entr Culv 0.46  (ft) EG Delta 0.64  (ft) Loss Entr Culv 0.1  (ft) EG Delta 0.88  (ft) Loss Entr Culv 0.13

 (ft) WS Delta 2.11  (cfs) Weir Q 52.92  (ft) WS Delta 1.94  (cfs) Weir Q 183.9  (ft) WS Delta 0.67  (cfs) Weir Q   (ft) WS Delta 1.08  (cfs) Weir Q  

 (ft) IC E.G. 584.01  (ft) Lft Sta Weir 707.08  (ft) IC E.G. 584.35  (ft) Lft Sta Weir 549.03  (ft) IC E.G. 583.07  (ft) Lft Sta Weir   (ft) IC E.G. 583.63  (ft) Lft Sta Weir  

 (ft) OC E.G. 584.2  (ft) Rgt Sta Weir 975.44  (ft) OC E.G. 584.42  (ft) Rgt Sta Weir 1056.23  (ft) OC E.G. 583.1  (ft) Rgt Sta Weir   (ft) OC E.G. 583.67  (ft) Rgt Sta Weir  

   ControlCulvert  Outlet    Submerg Weir 0    ControlCulvert  Outlet    Submerg Weir 0    ControlCulvert  Inlet    Submerg Weir     ControlCulvert  Inlet    Submerg Weir  

 (ft) Inlet WS Culv 582.68  (ft) Depth Max Weir 0.3  (ft) Inlet WS Culv 582.8  (ft) Depth Max Weir 0.52  (ft) Inlet WS Culv 582.31  (ft) Depth Max Weir   (ft) Inlet WS Culv 582.67  (ft) Depth Max Weir  

 (ft) Outlet WS Culv 581.59  (ft) Depth Avg Weir 0.17  (ft) Outlet WS Culv 581.7  (ft) Depth Avg Weir 0.32  (ft) Outlet WS Culv 582.19  (ft) Depth Avg Weir   (ft) Outlet WS Culv 582.39  (ft) Depth Avg Weir  

 (ft) Depth Nml Culv 1.35  ft) (sq Area Flow Weir 46.67  (ft) Depth Nml Culv 1.43  ft) (sq Area Flow Weir 120.76  (ft) Depth Nml Culv 1.26  ft) (sq Area Flow Weir   (ft) Depth Nml Culv 1.6  ft) (sq Area Flow Weir  

 (ft) Depth Crt Culv 2.18  (ft) Flow Weir El Min 583.91  (ft) Depth Crt Culv 2.3  (ft) Flow Weir El Min 583.91  (ft) Depth Crt Culv 1.31  (ft) Flow Weir El Min 584.61  (ft) Depth Crt Culv 1.67  (ft) Flow Weir El Min 584.61

SHEET   OF

CULVERT C

HYDRAULIC DATA SHEET

4    5

HEC-RAS CROSS SECTION OUTPUT

HEC-RAS CULVERT OUTPUT DATA - EXISTING HEC-RAS CULVERT OUTPUT DATA - ULTIMATE PROPOSED

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Need to model rail correctly

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Are channel banks correct? Does it follow OHWM?

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Why does ineffective flow areas differ in elevation? 

Antonio Leyva
Cloud

EFLOYD
Engineer
Agreed. Will be added for 60%.

EFLOYD
Engineer
This was intended to match the lowest road deck elevation on each side of the culvert. This will be refined for 60%.

EFLOYD
Engineer
No. The OHWM here has not been determined or studied by us here.
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CULVERT D EXIST

HYDRAULIC DATA SHEET

Jake Powell
Text Box
Note:  Culvert D is sized based on proposed conditions per City of Seguin. Proposed conditions were assumed to be equal to ultimate conditions. Those results were compared to existing conditions to verify no adverse impact.

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Needs to be irregular with coordinates. Constant Roadway is not allowed.

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Is this correct, negative slope

Antonio Leyva
Highlight

Antonio Leyva
Highlight

Antonio Leyva
Highlight

Antonio Leyva
Highlight

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Doesn't match existing drainage flows

EFLOYD
Engineer
This matches our survey elevations.

EFLOYD
Engineer
Appears to have been rounded. Will make sure this matches the drainage area map.

EFLOYD
Engineer
Agreed. Will add roadway elevations.
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Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Needs to be irregular with coordinates. Constant Roadway is not allowed.

Antonio Leyva
Contractor
1

EFLOYD
Engineer
Agreed. Will add roadway elevations.
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CULVERT E EXIST
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Jake Powell
Text Box
Note:  Culvert E is sized based on proposed conditions per City of Seguin. Proposed conditions were assumed to be equal to ultimate conditions. Those results were compared to existing conditions to verify no adverse impact.

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Needs to be irregular with coordinates. Constant Roadway is not allowed.

Antonio Leyva
Highlight

Antonio Leyva
Highlight

Antonio Leyva
Highlight

Antonio Leyva
Highlight

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Doesn't match existing drainage flows

EFLOYD
Engineer
Appears to have been rounded. Will make sure this matches the drainage area map.

EFLOYD
Engineer
Agreed. Will add roadway elevations.
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Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Needs to be irregular with coordinates. Constant Roadway is not allowed.

Antonio Leyva
Contractor
1

Antonio Leyva
Contractor
1

EFLOYD
Engineer
Agreed. Will add roadway elevations.
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  SEGUIN CRITERIA.

  AEP STORM USED FOR DESIGN, PER CITY OF

3.FOR CULVERTS CROSSING CORDOVA RD, 25YR 

  TEXAS LIDAR DATASET.

2.1-FT CONTOURS FROM 2017 STRATMAP CENTRAL

  CALCULATIONS.

1.HEC-RAS VERSION 6.3.1 USED FOR HYDRAULIC

 

NOTES:

101

572.1

ELECTRIC SERVICE POLE WITH METER

UNDERGROUND ELECTRIC LINE

UNDERGROUND ELECTRIC LINE

UNDERGROUND ELECTRIC LINE

UNDERGROUND ELECTRIC LINE

UNDERGROUND ELECTRIC LINE

UNDERGROUND ELECTRIC LINE

UNDERGROUND ELECTRIC LINE

UNDERGROUND ELECTRIC LINE

TV

CW123 CHISELED SQUARE ON CONCRETE

OH SAG ELEVATION=594.05'

OH SAG ELEVATION=595.73'

ELECTRIC SERVICE POLE WITH METER
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SHEET   OF

CULVERT F

HYDRAULIC DATA SHEET

N

1    4

RS 10976 RS 10776 RS 10587 RS 10387 RS 10140

RS 9845

RS 9772

RS 9608

RS 9586

RS 9252

RS 8783

RS 8331

SH 123

RS 9658

CULVERT LOCATION

RS 9702

RS 9503

RS 9560

Jake Powell
Text Box
Note:  Culvert F has been analyzed based on existing and proposed conditions. Proposed conditions include modifications to drainage area and adjustments to impervious cover based on this project. Culvert improvement include lengthening the existing culverts. Full realignment and reconstruction of the culverts at Crossing F will be done with the TxDOT Hwy 123 project.
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 StaRiver Profile Plan  TotalQ  El ChMin  ElevW.S.  W.S.Crit  ElevE.G.  SlopeE.G.  ChnlVel  AreaFlow  WidthTop  Chl #Froude

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s)  ft)(sq (ft)  

10976 5yr PRE 515.4 575.33 576.54 576.58 0.002829 1.51 342.09 647.06 0.36

10976 5yr POST 492.5 575.33 576.53 576.57 0.002725 1.47 335.94 643.02 0.35

10976 10yr PRE 740.7 575.33 576.72 576.76 0.002607 1.61 466.91 773.12 0.35

10976 10yr POST 705.9 575.33 576.69 576.73 0.002625 1.59 448.98 757.04 0.35

10976  (Design)25yr PRE 1080.8 575.33 577.14 577.17 0.001052 1.31 844.49 976.92 0.24

10976  (Design)25yr POST 1027.5 575.33 577.07 577.1 0.001217 1.36 776.86 958.58 0.26

10976 50yr PRE 1360.4 575.33 577.78 577.79 0.000295 0.93 1509.52 1124.82 0.14

10976 50yr POST 1290 575.33 577.26 577.29 0.001006 1.38 959.47 993.25 0.24

10976  (Check)100yr PRE 1685.2 575.33 578.65 578.65 0.000097 0.67 2552.25 1329.08 0.08

10976  (Check)100yr POST 1593.9 575.33 577.47 577.5 0.000842 1.4 1179.78 1065.67 0.22

10776 5yr PRE 515.4 574.91 576.27 576.28 0.000886 1.02 507.02 708.5 0.21

10776 5yr POST 492.5 574.91 576.3 576.31 0.000709 0.93 529.31 715.24 0.19

10776 10yr PRE 740.7 574.91 576.43 576.46 0.000958 1.18 630.11 754.78 0.23

10776 10yr POST 705.9 574.91 576.41 576.43 0.000941 1.15 614.75 751.49 0.22

10776  (Design)25yr PRE 1080.8 574.91 577.03 577.05 0.000372 0.95 1148.81 956.35 0.15

10776  (Design)25yr POST 1027.5 574.91 576.95 576.97 0.00041 0.97 1070.14 931.44 0.16

10776 50yr PRE 1360.4 574.91 577.74 577.75 0.000136 0.74 1874.42 1135.86 0.1

10776 50yr POST 1290 574.91 577.15 577.16 0.000398 1.04 1258.32 967.81 0.16

10776  (Check)100yr PRE 1685.2 574.91 578.63 578.64 0.000059 0.58 3011.54 1401.81 0.07

10776  (Check)100yr POST 1593.9 574.91 577.37 577.39 0.000379 1.09 1479.38 1016.18 0.16

10587 5yr PRE 515.4 574.38 576.14 576.15 0.000538 0.84 613.82 780.17 0.17

10587 5yr POST 492.5 574.38 576.2 576.21 0.000383 0.74 662.41 783.85 0.14

10587 10yr PRE 740.7 574.38 576.29 576.31 0.000627 1.01 732.13 795.48 0.19

10587 10yr POST 705.9 574.38 576.28 576.29 0.000602 0.98 719.35 789.5 0.18

10587  (Design)25yr PRE 1080.8 574.38 576.98 576.99 0.000222 0.79 1386.12 1035.08 0.12

10587  (Design)25yr POST 1027.5 574.38 576.9 576.91 0.000243 0.81 1295.26 1014.61 0.12

10587 50yr PRE 1360.4 574.38 577.72 577.73 0.000088 0.63 2195.11 1145.75 0.08

10587 50yr POST 1290 574.38 577.09 577.1 0.00025 0.87 1499.68 1054.67 0.13

10587  (Check)100yr PRE 1685.2 574.38 578.62 578.63 0.000039 0.52 3277.2 1257.99 0.06

10587  (Check)100yr POST 1593.9 574.38 577.32 577.33 0.000246 0.93 1741.07 1097.24 0.13

10387 5yr PRE 515.4 573.98 576.03 576.04 0.000544 0.81 638.38 869.63 0.17

10387 5yr POST 492.5 573.98 576.13 576.14 0.00033 0.68 726.72 889.39 0.13

10387 10yr PRE 740.7 573.98 576.16 576.18 0.000682 0.99 752.33 908.61 0.19

10387 10yr POST 705.9 573.98 576.15 576.17 0.000645 0.95 743.13 907.42 0.18

10387  (Design)25yr PRE 1080.8 573.98 576.95 576.96 0.000161 0.72 1526.49 1061.63 0.1

10387  (Design)25yr POST 1027.5 573.98 576.86 576.86 0.000179 0.73 1428.59 1053.71 0.11

10387 50yr PRE 1360.4 573.98 577.71 577.71 0.000064 0.59 2388.03 1199.27 0.07

10387 50yr POST 1290 573.98 577.05 577.06 0.000183 0.8 1637.28 1070.63 0.11

10387  (Check)100yr PRE 1685.2 573.98 578.62 578.62 0.00003 0.51 3566.17 1399.8 0.05

10387  (Check)100yr POST 1593.9 573.98 577.28 577.29 0.000179 0.87 1886.27 1129.42 0.11

10140 5yr PRE 515.4 573.49 575.91 575.92 0.000426 0.81 676.26 928.97 0.15

10140 5yr POST 492.5 573.49 576.07 576.07 0.000213 0.64 823.67 956.73 0.11

10140 10yr PRE 740.7 573.49 575.99 576.01 0.000638 1.05 751.26 941.39 0.19

10140 10yr POST 705.9 573.49 575.99 576.01 0.000569 0.99 755.75 942.23 0.18

10140  (Design)25yr PRE 1080.8 573.49 576.91 576.92 0.000113 0.69 1680.62 1050.79 0.09

10140  (Design)25yr POST 1027.5 573.49 576.82 576.82 0.000124 0.7 1579.93 1042.76 0.09

10140 50yr PRE 1360.4 573.49 577.69 577.7 0.00005 0.58 2533.55 1134.75 0.06

10140 50yr POST 1290 573.49 577.01 577.02 0.000134 0.78 1783.9 1059.78 0.1

10140  (Check)100yr PRE 1685.2 573.49 578.61 578.61 0.000026 0.51 3608.03 1200.58 0.05

10140  (Check)100yr POST 1593.9 573.49 577.24 577.25 0.000137 0.84 2026.16 1082.27 0.1

9845 5yr PRE 515.4 573.09 575.74 575.76 0.000575 1.13 472.69 703.6 0.2

9845 5yr POST 492.5 573.09 575.99 576 0.000232 0.83 650.78 750.11 0.13

9845 10yr PRE 740.7 573.09 575.64 575.69 0.001753 1.83 397.26 697.73 0.34

9845 10yr POST 705.9 573.09 575.72 575.76 0.001187 1.6 454.25 702.13 0.28

9845  (Design)25yr PRE 1080.8 573.09 576.86 576.87 0.00014 0.91 1321.91 782.53 0.11

9845  (Design)25yr POST 1027.5 573.09 576.76 576.77 0.000153 0.92 1243.49 781.37 0.11

9845 50yr PRE 1360.4 573.09 577.67 577.68 0.000065 0.77 1960.95 809.09 0.08

9845 50yr POST 1290 573.09 576.95 576.96 0.00017 1.03 1390.16 783.69 0.12

9845  (Check)100yr PRE 1685.2 573.09 578.6 578.6 0.000035 0.68 2719.53 819.2 0.06

9845  (Check)100yr POST 1593.9 573.09 577.17 577.19 0.000179 1.13 1564.63 787.41 0.13

9772 5yr PRE 515.4 573.13 575.75 575.75 0.000026 0.43 1377.4 720.15 0.05

9772 5yr POST 492.5 573.13 575.85 574.49 575.96 0.000992 2.66 184.93 720.82 0.3

9772 10yr PRE 740.7 573.13 575.66 575.66 0.000064 0.65 1311.15 719.47 0.08

9772 10yr POST 705.9 573.13 574.79 574.79 575.49 0.013455 6.72 104.99 656.18 1

9772  (Design)25yr PRE 1080.8 573.13 576.86 576.87 0.000026 0.55 2184.02 730.75 0.05

9772  (Design)25yr POST 1027.5 573.13 576.76 575.17 576.77 0.000026 0.54 2110.94 729.42 0.05

9772 50yr PRE 1360.4 573.13 577.67 577.67 0.000019 0.54 2784.55 759 0.05

9772 50yr POST 1290 573.13 576.95 575.48 576.96 0.000034 0.64 2247.95 732.54 0.06

9772  (Check)100yr PRE 1685.2 573.13 578.6 578.6 0.000014 0.53 3488.01 759 0.04

9772  (Check)100yr POST 1593.9 573.13 577.17 575.81 577.18 0.000041 0.73 2411.43 738.96 0.07

9702 5yr PRE 515.4 571.35 575.42 573.65 575.72 0.001439 4.47 119.04 643.67 0.39

9702 10yr PRE 740.7 571.35 574.2 574.2 575.52 0.010464 9.5 81.36 444.56 1

9702  (Design)25yr PRE 1080.8 571.35 575.48 574.96 576.74 0.006057 9.25 120.62 648.03 0.81

9702 50yr PRE 1360.4 571.35 575.5 575.5 577.47 0.009377 11.57 121.46 650.41 1

9702  (Check)100yr PRE 1685.2 571.35 576.13 576.13 578.37 0.008814 12.32 140.8 656.26 1

9658 Culvert

9608 5yr PRE 515.4 569.2 572.17 572.17 573.16 0.012796 8.01 65.2 77.05 0.99

9608 5yr POST 492.5 569.2 572.11 572.11 573.07 0.0129 7.88 63.27 61.82 0.99

9608 10yr PRE 740.7 569.2 572.7 572.7 573.97 0.012097 9.1 82.54 366.49 1.01

9608 10yr POST 705.9 569.2 572.62 572.62 573.85 0.012279 8.96 79.82 266.21 1.01

9608  (Design)25yr PRE 1080.8 569.2 573.43 573.43 575.04 0.011092 10.3 106.38 486.79 1

9608  (Design)25yr POST 1027.5 569.2 573.32 573.32 574.88 0.011214 10.13 102.85 432.87 1

9608 50yr PRE 1360.4 569.2 573.95 573.95 575.85 0.010737 11.18 123.37 595.55 1.01

9608 50yr POST 1290 569.2 573.82 573.82 575.65 0.010845 10.98 119.13 578.93 1.01

9608  (Check)100yr PRE 1685.2 569.2 574.54 574.54 576.72 0.010119 11.96 142.84 633.23 1.01

9608  (Check)100yr POST 1593.9 569.2 574.38 574.38 576.48 0.01026 11.74 137.57 630.65 1.01

 StaRiver Profile Plan  TotalQ  El ChMin  ElevW.S.  W.S.Crit  ElevE.G.  SlopeE.G.  ChnlVel  AreaFlow  WidthTop  Chl #Froude

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s)  ft)(sq (ft)  

9586 5yr PRE 515.4 568.81 571.86 572.07 0.002255 4.4 175.15 244.02 0.45

9586 5yr POST 492.5 568.81 571.81 572.02 0.002228 4.33 164.26 209.28 0.45

9586 10yr PRE 740.7 568.81 571.91 571.67 572.31 0.004214 6.09 188.14 261.65 0.62

9586 10yr POST 705.9 568.81 571.88 571.6 572.27 0.004082 5.95 179.77 250.95 0.61

9586  (Design)25yr PRE 1080.8 568.81 572.13 572.13 572.69 0.005827 7.51 253.82 349.76 0.74

9586  (Design)25yr POST 1027.5 568.81 572.1 572.04 572.64 0.00562 7.32 241.83 338.72 0.72

9586 50yr PRE 1360.4 568.81 572.48 572.48 572.9 0.004395 6.98 387.31 400.6 0.65

9586 50yr POST 1290 568.81 572.45 572.45 572.85 0.004288 6.86 374.09 397.22 0.64

9586  (Check)100yr PRE 1685.2 568.81 574.69 572.63 574.71 0.000192 2.01 1500.06 612.63 0.15

9586  (Check)100yr POST 1593.9 568.81 574.47 572.58 574.5 0.000215 2.07 1371.07 580.77 0.15

9560 5yr PRE 515.4 568.44 571.86 570.52 571.98 0.001509 3.34 259.77 367.48 0.35

9560 5yr POST 492.5 568.44 571.81 570.47 571.94 0.001642 3.43 239.36 366.73 0.36

9560 10yr PRE 740.7 568.44 571.95 570.96 572.14 0.002459 4.34 288.52 369.97 0.44

9560 10yr POST 705.9 568.44 571.9 570.89 572.1 0.002527 4.35 273.38 368.46 0.45

9560  (Design)25yr PRE 1080.8 568.44 572.24 571.96 572.43 0.002477 4.63 397.32 438.61 0.45

9560  (Design)25yr POST 1027.5 568.44 572.2 571.96 572.39 0.002466 4.58 380.91 411.63 0.45

9560 50yr PRE 1360.4 568.44 572.41 572.08 572.62 0.002656 4.96 478.16 532.08 0.47

9560 50yr POST 1290 568.44 572.35 572.06 572.56 0.002723 4.96 447.03 512.07 0.48

9560  (Check)100yr PRE 1685.2 568.44 571.54 571.54 573.98 0.030248 13.79 146.44 340.03 1.51

9560  (Check)100yr POST 1593.9 568.44 571.52 571.52 573.81 0.02815 13.23 140.14 313.86 1.46

9541 Culvert

9503 5yr PRE 515.4 568.8 571.14 571.14 571.88 0.01242 6.89 75.39 438.69 1.02

9503 5yr POST 492.5 568.8 571.11 571.11 571.81 0.012039 6.7 74.01 437.25 1.01

9503 10yr PRE 740.7 568.8 571.67 571.67 571.9 0.003844 4.75 285.64 602.48 0.6

9503 10yr POST 705.9 568.8 571.64 571.64 571.88 0.003935 4.76 270.39 585.4 0.61

9503  (Design)25yr PRE 1080.8 568.8 571.83 571.83 572.07 0.004159 5.22 387.62 652.08 0.63

9503  (Design)25yr POST 1027.5 568.8 571.77 571.77 572.05 0.004717 5.45 349.6 633.01 0.67

9503 50yr PRE 1360.4 568.8 571.92 571.92 572.19 0.004832 5.76 440.63 670.21 0.69

9503 50yr POST 1290 568.8 571.88 571.88 572.17 0.005062 5.83 415.91 669.63 0.7

9503  (Check)100yr PRE 1685.2 568.8 572 572 572.31 0.005391 6.24 495.18 671.23 0.73

9503  (Check)100yr POST 1593.9 568.8 571.97 571.97 572.28 0.005264 6.13 479.76 670.94 0.72

9252 5yr PRE 515.4 567.95 570.29 570.34 0.000649 1.98 353.39 338.46 0.25

9252 5yr POST 492.5 567.95 570.27 570.31 0.000633 1.94 343.98 333.15 0.25

9252 10yr PRE 740.7 567.95 570.53 570.59 0.000784 2.36 441.1 397.04 0.28

9252 10yr POST 705.9 567.95 570.5 570.56 0.000764 2.3 428.82 385.41 0.27

9252  (Design)25yr PRE 1080.8 567.95 570.82 570.9 0.000956 2.82 567.54 485.38 0.31

9252  (Design)25yr POST 1027.5 567.95 570.78 570.86 0.000927 2.75 549.84 472.92 0.31

9252 50yr PRE 1360.4 567.95 571.01 571.11 0.001069 3.13 671.78 573.35 0.34

9252 50yr POST 1290 567.95 570.97 571.06 0.001046 3.07 648.29 560.87 0.33

9252  (Check)100yr PRE 1685.2 567.95 571.19 571.29 0.001143 3.38 776.23 617.28 0.35

9252  (Check)100yr POST 1593.9 567.95 571.15 571.25 0.001113 3.3 752.03 607.23 0.35

8783 5yr PRE 515.4 567.88 569.82 569.88 0.001697 2.63 302.54 479.08 0.38

8783 5yr POST 492.5 567.88 569.79 569.86 0.001713 2.61 290.51 472.71 0.38

8783 10yr PRE 740.7 567.88 570 570.08 0.001805 2.93 394.21 543.75 0.4

8783 10yr POST 705.9 567.88 569.98 570.05 0.001787 2.89 382.08 538.98 0.4

8783  (Design)25yr PRE 1080.8 567.88 570.22 570.31 0.001842 3.21 520.58 604.23 0.42

8783  (Design)25yr POST 1027.5 567.88 570.19 570.27 0.001846 3.18 501.46 595.62 0.41

8783 50yr PRE 1360.4 567.88 570.39 570.48 0.001823 3.39 627.54 646.72 0.42

8783 50yr POST 1290 567.88 570.34 570.44 0.001877 3.39 597.91 638.64 0.42

8783  (Check)100yr PRE 1685.2 567.88 570.55 570.65 0.001855 3.59 730.15 687 0.43

8783  (Check)100yr POST 1593.9 567.88 570.5 570.61 0.001849 3.54 701.95 675.21 0.43

8331 5yr PRE 515.4 567.28 569.13 569.18 0.001636 2.42 335.22 543.47 0.37

8331 5yr POST 492.5 567.28 569.11 569.16 0.00164 2.4 323.98 539.23 0.37

8331 10yr PRE 740.7 567.28 569.32 569.38 0.001529 2.57 446.47 594.29 0.37

8331 10yr POST 705.9 567.28 569.3 569.35 0.001544 2.55 430.83 586.85 0.37

8331  (Design)25yr PRE 1080.8 567.28 569.57 569.63 0.001448 2.76 599.31 658.8 0.37

8331  (Design)25yr POST 1027.5 567.28 569.53 569.59 0.001463 2.73 575.42 652.52 0.37

8331 50yr PRE 1360.4 567.28 569.76 569.82 0.001388 2.89 730.12 738.35 0.36

8331 50yr POST 1290 567.28 569.69 569.75 0.001428 2.86 680.24 695.82 0.37

8331  (Check)100yr PRE 1685.2 567.28 569.93 570 0.001322 2.98 858.8 784.69 0.36

8331  (Check)100yr POST 1593.9 567.28 569.88 569.95 0.001343 2.96 821.18 769.57 0.36
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CORDOVA RD

 (Design) 25yr   Profile: #1  Culvert Group:   Culv 9658  RS: 1    Reach TRIBUTA    GERONIMO PREPlan:  (Check) 100yr   Profile: #1  Culvert Group:   Culv 9658  RS: 1    Reach TRIBUTA    GERONIMO PREPlan:  (Design) 25yr   Profile: #1  Culvert Group:   Culv 9658  RS: 1    Reach TRIBUTA    GERONIMO POSTPlan:  (Check) 100yr   Profile: #1  Culvert Group:   Culv 9658  RS: 1    Reach TRIBUTA    GERONIMO POSTPlan:

 (cfs) Group Culv Q 827.37  (ft) Len Full Culv 84  (cfs) Group Culv Q 549.74  (ft) Len Full Culv 84  (cfs) Group Culv Q 816.53  (ft) Len Full Culv 106.5  (cfs) Group Culv Q 568.18  (ft) Len Full Culv 106.5

   Barrels # 4  (ft/s) US Vel Culv 11.49    Barrels # 4  (ft/s) US Vel Culv 7.64    Barrels # 4  (ft/s) US Vel Culv 11.34    Barrels # 4  (ft/s) US Vel Culv 7.89

 (cfs) Barrel Q 206.84  (ft/s) DS Vel Culv 11.49  (cfs) Barrel Q 137.43  (ft/s) DS Vel Culv 7.64  (cfs) Barrel Q 204.13  (ft/s) DS Vel Culv 11.34  (cfs) Barrel Q 142.04  (ft/s) DS Vel Culv 7.89

 (ft) US. E.G. 576.74  (ft) Up El Inv Culv 571.37  (ft) US. E.G. 577.27  (ft) Up El Inv Culv 571.37  (ft) US. E.G. 576.77  (ft) Up El Inv Culv 571.82  (ft) US. E.G. 577.18  (ft) Up El Inv Culv 571.82

 (ft) US. W.S. 575.48  (ft) Dn El Inv Culv 569.57  (ft) US. W.S. 576.13  (ft) Dn El Inv Culv 569.57  (ft) US. W.S. 576.76  (ft) Dn El Inv Culv 569.57  (ft) US. W.S. 577.17  (ft) Dn El Inv Culv 569.57

 (ft) DS E.G. 575.04  (ft) Ls Frctn Culv 0.94  (ft) DS E.G. 576.72  (ft) Ls Frctn Culv 0.38  (ft) DS E.G. 574.88  (ft) Ls Frctn Culv 1.5  (ft) DS E.G. 576.48  (ft) Ls Frctn Culv 0.51

 (ft) DS W.S. 573.43  (ft) Loss Exit Culv 0.44  (ft) DS W.S. 574.54  (ft) Loss Exit Culv 0  (ft) DS W.S. 573.32  (ft) Loss Exit Culv 0.43  (ft) DS W.S. 574.38  (ft) Loss Exit Culv 0

 (ft) EG Delta 1.7  (ft) Loss Entr Culv 0.41  (ft) EG Delta 0.56  (ft) Loss Entr Culv 0.18  (ft) EG Delta 1.88  (ft) Loss Entr Culv 0.4  (ft) EG Delta 0.7  (ft) Loss Entr Culv 0.19

 (ft) WS Delta 2.05  (cfs) Weir Q 253.43  (ft) WS Delta 1.59  (cfs) Weir Q 1135.46  (ft) WS Delta 3.44  (cfs) Weir Q 210.97  (ft) WS Delta 2.79  (cfs) Weir Q 1025.72

 (ft) IC E.G. 579.47  (ft) Lft Sta Weir 24.47  (ft) IC E.G. 577.24  (ft) Lft Sta Weir 0  (ft) IC E.G. 579.61  (ft) Lft Sta Weir 29.8  (ft) IC E.G. 577.17  (ft) Lft Sta Weir 19.58

 (ft) OC E.G. 576.74  (ft) Rgt Sta Weir 683.4  (ft) OC E.G. 577.27  (ft) Rgt Sta Weir 683.4  (ft) OC E.G. 576.77  (ft) Rgt Sta Weir 759  (ft) OC E.G. 577.18  (ft) Rgt Sta Weir 759

   ControlCulvert  Outlet    Submerg Weir 0    ControlCulvert  Outlet    Submerg Weir 0    ControlCulvert  Outlet    Submerg Weir 0    ControlCulvert  Outlet    Submerg Weir 0

 (ft) Inlet WS Culv 574.37  (ft) Depth Max Weir 0.4  (ft) Inlet WS Culv 574.37  (ft) Depth Max Weir 0.89  (ft) Inlet WS Culv 574.82  (ft) Depth Max Weir 0.38  (ft) Inlet WS Culv 574.82  (ft) Depth Max Weir 0.82

 (ft) Outlet WS Culv 572.57  (ft) Depth Avg Weir 0.26  (ft) Outlet WS Culv 572.57  (ft) Depth Avg Weir 0.73  (ft) Outlet WS Culv 572.57  (ft) Depth Avg Weir 0.21  (ft) Outlet WS Culv 572.57  (ft) Depth Avg Weir 0.65

 (ft) Depth Nml Culv 1.87  ft) (sq Area Flow Weir 173.17  (ft) Depth Nml Culv   ft) (sq Area Flow Weir 500.57  (ft) Depth Nml Culv 1.87  ft) (sq Area Flow Weir 153.42  (ft) Depth Nml Culv   ft) (sq Area Flow Weir 480.81

 (ft) Depth Crt Culv 3  (ft) Flow Weir El Min 576.38  (ft) Depth Crt Culv 2.54  (ft) Flow Weir El Min 576.38  (ft) Depth Crt Culv 3  (ft) Flow Weir El Min 576.45  (ft) Depth Crt Culv 2.59  (ft) Flow Weir El Min 576.45

SHEET   OF

CULVERT F

HYDRAULIC DATA SHEET

3    4

HEC-RAS CROSS SECTION OUTPUT

HEC-RAS CULVERT OUTPUT DATA - EXISTING HEC-RAS CULVERT OUTPUT DATA - PROPOSED

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Need to extend limits of cross section

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Is this channel bank station correct? Is this at OHWM?

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Any proposed rail?

EFLOYD
Engineer
Rail will be added for 60%

EFLOYD
Engineer
No. The OHWM here has not been determined or studied by us here.
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Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Culvert only functions in weir. Is this correct?



0915 45 052SAT GUADALUPE

STATEDGN:

DWG: DIST.

FED. RD.

DIV. NO.
FEDERAL AID PROJECT NO.

SHEET NO.

TEXASDGN:

CHK

DWG:

CHK

6

COUNTY

HIGHWAY NO.

CONT. NO. SECT. NO. JOB NO.

BYDESCRIPTIONDATEREV. NO.

D
e
s
i
g
n
 

F
i
l
e
n
a

m
e
:

P
:
\
1
2
7
\
7
5
\
0
0
\

D
e
s
i
g
n
\

C
i
v
i
l
\

D
r
a
i
n
a
g
e
\
1
2
7
7
5
0
0
_
h
y
d
_

F
1
0
1
.
d
g
n

P
l
o
t
t
e
d
 
o
n
:

6
/
3
0
/
2
0
2
3

2023

R

Texas Department of Transportation

c 

$PROJNUM$

INTERIM REVIEW

DATE:

P.E. SERIAL NO:

ENGINEER:

PERMIT, BIDDING OR CONSTRUCTION.

DOCUMENT INCOMPLETE.  NOT INTENDED FOR

108825

6/30/2023

JACOB J. POWELL

S
A

X

ET
 FO ETATS 

E
H

T

Y
T

N

U
OC EPULA

D

A
U

G

DESIGN

APPROVAL

INTERIM REVIEW

DATE:

P.E. SERIAL NO:

ENGINEER:

PERMIT, BIDDING OR CONSTRUCTION.

DOCUMENT INCOMPLETE.  NOT INTENDED FOR
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CULVERT F-1 PROP

HYDRAULIC DATA SHEET

Jake Powell
Text Box
Note:  Culvert F-1 has been designed based on proposed conditions. Proposed conditions include modifications to drainage area and adjustments to impervious cover based on this project. Runoff currently crosses under Cordova Road at this point. The proposed configuration includes crossing Hwy 123, in accordance with the Hwy 123 Schematic.  The F-1 culvert construction will be part of the Cordova Road project. 

MSHANNO
Text Box
Not allowed,  put roadway profile at edge of pavement, this is under pressure, TxDOT does not design under pressure. . 

MSHANNO
Text Box
identify Design Q with a *

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Needs to be irregular with coordinates. Constant Roadway is not allowed.

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Is this correct?

Antonio Leyva
Highlight

Antonio Leyva
Highlight

Antonio Leyva
Highlight

Antonio Leyva
Highlight

Antonio Leyva
Highlight

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
Does not pass Q25

Antonio Leyva
Cloud+

Antonio Leyva
Cloud+
High velocities. Any dissipation?

Antonio Leyva
Contractor
1

EFLOYD
Engineer
Understood. Changed to reflect elevation at SH 123 western edge of pavement.

EFLOYD
Engineer
Agreed. Identified design and check storms in tables.

jpowell
Engineer
Design flow does not overtop roadway, which is the design standard. Since this is a cross culvert, it is acceptable that the system is under pressure. However, we are upsizing to reduce velocity.

EFLOYD
Engineer
Agreed. Capacity will be added to reduce velocities.

EFLOYD
Engineer
Will add capacity.

EFLOYD
Engineer
Agreed. Will add roadway elevations.

EFLOYD
Engineer
This was intended to model the lack of channel downstream.
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