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1. INTRODUCTION 

1.1. GENERAL 

The  California  Department  of  Transportation  (Caltrans),  in  coordination  with  the  San  Bernardino 

Associated  Governments  (SANBAG),  proposes  to widen  State  Route  210  (SR‐210)  from  just west  of 

Highland Avenue to San Bernardino Avenue  in  the cities of Highland and Redlands, and the County of 

San Bernardino, California.   The project proposes to add one mixed  flow  lane  in each direction within 

the median of SR‐210, create auxiliary lanes between the Base Line and 5th Street interchanges and add 

an acceleration  lane at the eastbound 5th Street on‐ramp.   The proposed  improvements would  include 

widening of the Highland Avenue undercrossing, Sand Creek bridge, Victoria Avenue undercrossing, City 

Creek bridge, 5th Street undercrossing, Plunge Creek bridge, Access Road undercrossing, Santa Ana River 

bridge and Pioneer Avenue undercrossing.  Additional project improvements include drainage and water 

quality treatment facilities, a fiber optic line within the median of SR‐210, ramp metering systems at the 

5th  Street  on‐ramps  and  retaining walls  and  sound walls where  needed.  This  report  is  prepared  to 

present  the  hydraulic  impacts  analyses  for  the  SR‐210  widening  project  for  existing  and  proposed 

conditions of the City Creek Bridges [Bridge No. 54‐1081 (L/R)]  in the City of Highland. The  location of 

the City Creek Bridges is at post mile R29.98 of SR‐210 (Exhibit 1). 

San Bernardino County is located in the southeastern portion of California. More than 90 percent of San 

Bernardino County is a desert that contains low mountains, valleys, and dry lake beds. The remainder of 

the  area  consists  of  the  San  Bernardino Mountains  and  the  San  Bernardino Valley  in  the  southwest 

corner  of  the  county.  Climatic  conditions  in  the  county  vary  substantially with  the  topography  and 

region.  In  general,  the  climate of  the  San Bernardino Valley  is  similar  to  coastal  southern California, 

except  that  it  is  warmer  in  summer  and  is  not  as  foggy.  The  monthly  average  of  daily  extreme 

temperatures ranges from 37˚ Fahrenheit (F) minimum to 67˚ F maximum in January and from 57˚ F to 

96˚ F in July. The annual rainfall, most of which falls in the summer months, averages to 16 inches in the 

valley area and  from 20  to 30  inches  in  the mountains. The average annual rainfall  in  the desert area 

ranges from 2 to 5 inches. 

1.2. CITY CREEK DESCRIPTION 

City Creek is a graded trapezoidal channel, fortified with rail and wire revetments and revetted levees. It 

is currently designed to carry the 1‐percent annual chance flood (100‐year) flood. City Creek has been 

diverted from its historical channel at the percolation basin near 3rd Street and Church Avenue by levees 

and channel improvements. Improvements made to the channel include crib walls, riprap, and concrete 

lining  in various places.  It  joins  the Santa Ana River  to  the  southeast of San Bernardino  International 

Airport. Tributaries to City Creek include Cook, Bledsoe, and Elder Gluches as well as Plunge Creek. City 

Creek has a drainage area of 20 square miles at the SR‐210 bridges (Caltrans, 1993). 

1.3. FLOODING HISTORY 

Most of the major floods in San Bernardino County have occurred as a result of general winter storms. 

The principal flood problem in the City Creek area is sheet flow flooding (FEMA, 2008).  

2. HYDRAULICS 



2.1. BRIDGE DESIGN CONCEPTS  

Each existing City Creek Bridge consists of continuous, six span, Cast‐in‐Place/Prestressed (CIP/PS) box 

girders, supported by open end seated abutments and pier walls. Both the abutment and columns are 

supported  by  steel  H‐piles.  Each  bridge  currently  has  a  width  of  52‐feet,  6‐inches.    The  proposed 

widening project would be an inside widening that would extend Bridge 54‐1081L 16‐feet, 2‐inches, and 

Bridge 54‐1081R  15‐feet, 3‐inches.  

 

Figure 1: City Creek Bridge ‐ Facing South/Downstream 

2.2. CHANNEL GEOMETRY 

Two‐foot contour  topography was prepared by Psomas  in digital  format, based on an aerial mapping 

survey  that was  flown  on  June  18,  2012.    The  horizontal  datum  for  the  topographic  data  is  North 

American Datum of 1983 (NAD83, EPOCH 2007.00); the vertical datum is North American Vertical Datum 

of  1988  (NAVD88).  The  topographic data was used  to  construct  a  TIN  (Triangular  Irregular Network) 

surface, which was then utilized to generate cross sections for creating the channel geometric data for 

the hydraulic model. The United States Army Corps of Engineers (ACOE) Hydrologic Engineering Center 

River Analysis System (HEC‐RAS, version 4.1.0) computer program was used for the current study. HEC‐

RAS was used to create a one‐dimensional, steady state hydraulic model for City Creek.  

   



2.3. DESIGN DISCHARGE 

The 100‐year discharge, or base flood, used for City Creek is 13,000 cfs; and the 50‐year design discharge 

is 9,300 cfs (Caltrans, 1993). The drainage area at SR‐210 is 20 square miles. The flood zones for the base 

flood are shown on the Federal Emergency Management Agency (FEMA) effective Flood Insurance Rate 

Map (FIRM) included in Appendix A.  

2.4. HYDRAULIC ANALYSIS  

BSI Consultants, Inc. (BSI) conducted a study in 1993 (FEMA, 2008) of City Creek using the HEC‐2 model 

for FEMA. The Manning's Roughness coefficient ‘n’ for City Creek from the BSI study ranges from 0.015 

to 0.025 for the channel and ranges from 0.015 to 0.025 for the overbank (FEMA, 2008).  

 
The  URS  hydraulic model  limits were  from  approximately  2,200  feet  north  at  the  upstream  end  to 

approximately 2,000 feet south of SR‐210. After a field visit on November 8, 2012, Manning’s roughness 

coefficients  were  selected  to  be  0.035  for  the  channel  and  0.04  for  the  overbanks.  The  channel 

roughness coefficient was chosen to account for the rip rap, vegetation, and other debris found  in the 

channel bottom.  The overbank  roughness  coefficient was  selected  to  account  for heavier  vegetation 

found on both sides of the creek. The roughness coefficient remains the same for proposed conditions 

as  there  is  no  change  in  the  channel  geometry  and  channel  revetment  proposed  for  the widening 

project. Contraction and expansion coefficients of 0.1 and 0.3, respectively, were used at cross section 

location upstream and downstream of the SR‐210 bridges. The HEC‐RAS simulation was run as a mixed‐

flow regime to account for both subcritical and supercritical flow throughout the reach.  

2.5. HYDRAULIC RESULTS 

The  results  of  the  hydraulic  analysis  showed  a minimal  change  between  the  existing  and  proposed 

conditions. Table 2 shows a summary of the water surface elevations upstream and downstream of SR‐

210  for  existing  and proposed  conditions.  The HEC‐RAS output  the  existing  and proposed  conditions 

models can be found in Appendix B and C, respectively.  



Table 2: HEC‐RAS Summary for City Creek 

Plan  Station  Profile  Water Surface 

Elevation (ft) 

Velocity (fps) 

Existing  16  100‐year  1223.35  7.23 

Proposed  16  100‐year  1224.00  6.29 

Existing  15  100‐year  1220.37  8.78 

Proposed  15  100‐year  1218.92  12.94 

Existing  14  100‐year  1220.35  8.06 

Proposed  14  100‐year  1219.68  9.46 

Existing  13  100‐year  1220.35  7.39 

Proposed  13  100‐year  1219.72  8.54 

Existing  12  100‐year  1218.20  7.86 

Proposed  12  100‐year  1218.20  7.86 

Existing  11  100‐year  1215.15  10.74 

Proposed  11  100‐year  1215.15  10.74 
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LOCATION HYDRAULIC STUDY FORM * 
 
Dist. 8      Co. San Bernardino   Rte.  SR-210   P.M.  R29.98 of SR-210 
EA 0C7000   Bridge No. 54-1081 (L&R)  
Floodplain Description:      
City Creek        
        
1. Description of Proposal (include any physical barriers i.e. concrete barriers, 
soundwalls, etc. and design elements to minimize floodplain impacts)   
     
Existing channels and levees will stay in place. The proposed widening will be an inside 
widening of 16-feet, 2-inches and 15-feet, 3-inches of the left and right bridges, 
respectively.        
        
 
2. ADT: Current  77000  Projected   107400 
 
3. Hydraulic Data: Base Flood Q100=     13,000 CFS  
WSE100=     1260.50 The flood of record, if greater than Q100: 

Q= NA CFS  WSE=   NA  
Overtopping flood Q=   NA CFS  WSE=     NA  
Are NFIP maps and studies available?  YES X  NO    
 
4. Is the highway location alternative within a regulatory floodway ? 
 YES   NO X  
 
5. Attach map with flood limits outlined showing all buildings or other improvements 
within the base floodplain. 
 
Potential Q100 backwater damages: 
 
A. Residences?  NO X YES   
B. Other Bldgs?  NO X YES   
C. Crops?   NO X YES   
D. Natural and beneficial  

FLOODPLAIN VALUES? NO X YES   

 
6. Type of Traffic: 
 
A. Emergency supply or evacuation route?  NO  YES X  
B. Emergency vehicle access?  NO  YES X  
C. Practicable detour available?  NO  YES X  
D. School bus or mail route?   NO X YES    
 
7. Estimated duration of traffic interruption for 100-year event hours:    0  
 



8. Estimated value of Q100 flood damages (if any) – moderate risk level. 
 
A. Roadway $ NA  
B Property $ NA  
 Total  $ NA  
 
9. Assessment of Level of Risk Low  NA 
     Moderate NA 
     High  NA 
 
For High Risk projects, during design phase, additional Design Study Risk Analysis 
May be necessary to determine design alternative.   NA 
 
Signature – Dist. Hydraulic Engineer     Date   
(Item numbers 3,4,5,7,9) 
 
Is there any longitudinal encroachment, significant encroachment, or any support of 
incompatible 
Floodplain development?   NO X YES   
 
If yes, provide evaluation and discussion of practicability of alternatives in accordance 
with 23 CFR 650.113 
 
Information developed to comply with the Federal requirement for the Location 
Hydraulic Study shall be retained in the project files. 
 
 
 
Signature – Dist. Project Engineer     Date   
(Item numbers 1,2,6,8) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



* Same as Figure 804.7A Technical Information for Location Hydraulic Study located in 
Chapter 804 of the Highway Design Manual  
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APPENDIX A 

FIRM MAP 





 

 

 

 

 

 

 

 

 

 

APPENDIX B 

HEC‐RAS Model Output Files 

Existing Condition 
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Plan: Exist    City Creek    1  RS: 15.5       Profile: 50-yr

 E.G. US. (ft) 1223.02  Element Inside BR US Inside BR DS

 W.S. US. (ft) 1222.31  E.G. Elev (ft) 1222.65 1221.17 

 Q Total (cfs) 9300.00  W.S. Elev (ft) 1221.12 1217.71 

 Q Bridge (cfs) 9300.00  Crit W.S. (ft) 1221.12 1218.75 

 Q Weir (cfs)   Max Chl Dpth (ft) 3.91 3.36 

 Weir Sta Lft (ft)   Vel Total (ft/s) 9.95 14.93 

 Weir Sta Rgt (ft)   Flow Area (sq ft) 935.13 622.70 

 Weir Submerg    Froude # Chl  1.00 1.75 

 Weir Max Depth (ft)   Specif Force (cu ft) 4401.33 5104.10 

 Min El Weir Flow (ft) 1241.61  Hydr Depth (ft) 3.10 2.27 

 Min El Prs (ft) 1240.60  W.P. Total (ft) 321.74 287.04 

 Delta EG (ft) 2.67  Conv. Total (cfs) 80855.8 44303.4 

 Delta WS (ft) 3.05  Top Width (ft) 302.12 274.15 

 BR Open Area (sq ft) 9548.40  Frctn Loss (ft) 0.49 1.28 

 BR Open Vel (ft/s) 14.93  C & E Loss (ft) 0.17 0.19 

 Coef of Q    Shear Total (lb/sq ft) 2.40 5.97 

 Br Sel Method  Energy only  Power Total (lb/ft s) 0.00 0.00 

1

  

Plan: Exist    City Creek    1  RS: 15.5       Profile: 100-yr

 E.G. US. (ft) 1224.17  Element Inside BR US Inside BR DS

 W.S. US. (ft) 1223.35  E.G. Elev (ft) 1223.81 1222.40 

 Q Total (cfs) 13000.00  W.S. Elev (ft) 1221.89 1218.37 

 Q Bridge (cfs) 13000.00  Crit W.S. (ft) 1221.89 1219.56 

 Q Weir (cfs)   Max Chl Dpth (ft) 4.68 4.02 

 Weir Sta Lft (ft)   Vel Total (ft/s) 11.12 16.11 

 Weir Sta Rgt (ft)   Flow Area (sq ft) 1168.93 807.03 

 Weir Submerg    Froude # Chl  1.00 1.68 

 Weir Max Depth (ft)   Specif Force (cu ft) 6827.80 7763.36 

 Min El Weir Flow (ft) 1241.61  Hydr Depth (ft) 3.82 2.84 

 Min El Prs (ft) 1240.60  W.P. Total (ft) 330.77 300.82 

 Delta EG (ft) 2.60  Conv. Total (cfs) 115138.6 66150.3 

 Delta WS (ft) 2.99  Top Width (ft) 306.22 283.86 

 BR Open Area (sq ft) 9548.40  Frctn Loss (ft) 0.49 1.19 

 BR Open Vel (ft/s) 16.11  C & E Loss (ft) 0.28 0.21 

 Coef of Q    Shear Total (lb/sq ft) 2.81 6.47 

 Br Sel Method  Energy only  Power Total (lb/ft s) 0.00 0.00 

1



 

Plan: Exist    City Creek    1  RS: 12.5       Profile: 50-yr

 E.G. US. (ft) 1220.02  Element Inside BR US Inside BR DS

 W.S. US. (ft) 1219.32  E.G. Elev (ft) 1219.58 1218.36 

 Q Total (cfs) 9300.00  W.S. Elev (ft) 1217.98 1215.79 

 Q Bridge (cfs) 9300.00  Crit W.S. (ft) 1217.98 1216.60 

 Q Weir (cfs)   Max Chl Dpth (ft) 4.01 3.67 

 Weir Sta Lft (ft)   Vel Total (ft/s) 10.14 12.86 

 Weir Sta Rgt (ft)   Flow Area (sq ft) 917.17 722.91 

 Weir Submerg    Froude # Chl  1.00 1.38 

 Weir Max Depth (ft)   Specif Force (cu ft) 4506.10 4779.92 

 Min El Weir Flow (ft) 1239.71  Hydr Depth (ft) 3.22 2.70 

 Min El Prs (ft) 1239.56  W.P. Total (ft) 304.59 283.83 

 Delta EG (ft) 1.91  Conv. Total (cfs) 81195.5 57239.4 

 Delta WS (ft) 1.99  Top Width (ft) 284.75 268.06 

 BR Open Area (sq ft) 10113.70  Frctn Loss (ft) 0.54 1.12 

 BR Open Vel (ft/s) 12.86  C & E Loss (ft) 0.23 0.10 

 Coef of Q    Shear Total (lb/sq ft) 2.47 4.20 

 Br Sel Method  Energy only  Power Total (lb/ft s) 0.00 0.00 

2

  

Plan: Exist    City Creek    1  RS: 12.5       Profile: 100-yr

 E.G. US. (ft) 1221.20  Element Inside BR US Inside BR DS

 W.S. US. (ft) 1220.35  E.G. Elev (ft) 1220.73 1219.43 

 Q Total (cfs) 13000.00  W.S. Elev (ft) 1218.86 1216.44 

 Q Bridge (cfs) 13000.00  Crit W.S. (ft) 1218.86 1217.29 

 Q Weir (cfs)   Max Chl Dpth (ft) 4.89 4.31 

 Weir Sta Lft (ft)   Vel Total (ft/s) 10.97 13.89 

 Weir Sta Rgt (ft)   Flow Area (sq ft) 1184.54 935.96 

 Weir Submerg    Froude # Chl  1.00 1.52 

 Weir Max Depth (ft)   Specif Force (cu ft) 6931.20 7203.03 

 Min El Weir Flow (ft) 1239.71  Hydr Depth (ft) 3.78 2.59 

 Min El Prs (ft) 1239.56  W.P. Total (ft) 339.31 382.24 

 Delta EG (ft) 2.05  Conv. Total (cfs) 115731.4 72187.2 

 Delta WS (ft) 2.16  Top Width (ft) 313.78 361.58 

 BR Open Area (sq ft) 10113.70  Frctn Loss (ft) 0.53 1.19 

 BR Open Vel (ft/s) 13.89  C & E Loss (ft) 0.25 0.11 

 Coef of Q    Shear Total (lb/sq ft) 2.75 4.96 

 Br Sel Method  Energy only  Power Total (lb/ft s) 0.00 0.00 

2
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HEC-RAS  Plan: Exist   River: City Creek   Reach: 1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

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

1 26      50-yr 9300.00 1253.89 1259.71 1260.22 1262.09 0.018012 12.39 750.45 233.63 1.22

1 26      100-yr 13000.00 1253.89 1260.50 1261.16 1263.45 0.018004 13.80 942.35 249.64 1.25

1 25      50-yr 9300.00 1247.83 1254.73 1255.17 1257.22 0.015543 12.67 733.85 197.53 1.16

1 25      100-yr 13000.00 1247.83 1255.74 1256.27 1258.68 0.015004 13.77 944.08 218.47 1.17

1 24      50-yr 9300.00 1244.00 1251.56 1251.62 1253.76 0.011439 11.90 781.51 183.44 1.02

1 24      100-yr 13000.00 1244.00 1252.67 1252.77 1255.32 0.011145 13.06 995.65 199.32 1.03

1 23      50-yr 9300.00 1239.90 1246.28 1247.11 1249.53 0.020261 14.48 642.47 172.56 1.32

1 23      100-yr 13000.00 1239.90 1247.24 1248.27 1251.20 0.019387 15.96 814.36 182.58 1.33

1 22      50-yr 9300.00 1235.97 1242.51 1242.79 1244.91 0.013570 12.44 747.67 186.86 1.10

1 22      100-yr 13000.00 1235.97 1243.37 1243.91 1246.53 0.014502 14.26 911.76 194.99 1.16

1 21      50-yr 9300.00 1233.60 1239.00 1239.33 1241.46 0.013993 12.59 738.92 185.68 1.11

1 21      100-yr 13000.00 1233.60 1240.10 1240.47 1243.00 0.013100 13.67 951.01 200.83 1.11

1 20      50-yr 9300.00 1230.09 1234.96 1235.75 1237.84 0.024805 13.62 682.95 234.48 1.41

1 20      100-yr 13000.00 1230.09 1235.58 1236.67 1239.38 0.026303 15.65 830.91 241.95 1.49

1 19      50-yr 9300.00 1228.00 1232.49 1232.84 1234.55 0.017239 11.52 807.24 269.62 1.17

1 19      100-yr 13000.00 1228.00 1233.14 1233.69 1235.84 0.017944 13.20 984.48 276.01 1.23

1 18      50-yr 9300.00 1223.85 1226.70 1227.44 1229.23 0.068909 12.78 727.91 592.91 2.03

1 18      100-yr 13000.00 1223.85 1226.96 1227.96 1230.30 0.071576 14.67 886.34 603.90 2.13

1 17      50-yr 9300.00 1219.99 1224.32 1224.34 1225.60 0.013656 9.07 1025.39 411.50 1.01

1 17      100-yr 13000.00 1219.99 1224.97 1224.98 1226.54 0.012530 10.04 1295.30 418.59 1.01

1 16      50-yr 9300.00 1217.21 1222.31 1221.02 1223.02 0.005018 6.79 1370.00 402.83 0.65

1 16      100-yr 13000.00 1217.21 1223.35 1221.76 1224.17 0.004100 7.23 1797.69 412.83 0.61

1 15.5    Bridge

1 15      50-yr 9300.00 1214.35 1219.26 1220.36 0.006934 8.40 1106.84 301.41 0.77

1 15      100-yr 13000.00 1214.35 1220.37 1221.56 0.007765 8.78 1481.18 411.20 0.81

1



HEC-RAS  Plan: Exist   River: City Creek   Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

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

1 14      50-yr 9300.00 1214.00 1219.31 1220.15 0.004565 7.37 1261.33 304.93 0.64

1 14      100-yr 13000.00 1214.00 1220.35 1221.36 0.005650 8.06 1611.92 399.68 0.71

1 13      50-yr 9300.00 1213.97 1219.32 1217.88 1220.02 0.003805 6.72 1383.49 335.09 0.58

1 13      100-yr 13000.00 1213.97 1220.35 1218.74 1221.20 0.004246 7.39 1758.21 400.62 0.62

1 12.5    Bridge

1 12      50-yr 9300.00 1212.12 1217.33 1218.10 0.005382 7.07 1316.27 384.47 0.67

1 12      100-yr 13000.00 1212.12 1218.20 1219.16 0.005103 7.86 1653.05 394.91 0.68

1 11      50-yr 9300.00 1210.32 1214.42 1214.32 1215.82 0.011171 9.49 979.93 316.98 0.95

1 11      100-yr 13000.00 1210.32 1215.15 1215.06 1216.94 0.010974 10.74 1210.53 320.67 0.97

1 10      50-yr 9300.00 1208.91 1212.94 1214.08 0.008054 8.56 1086.62 321.03 0.82

1 10      100-yr 13000.00 1208.91 1213.69 1213.27 1215.18 0.008195 9.78 1329.84 325.88 0.85

1 9       50-yr 9300.00 1205.96 1210.07 1209.79 1211.37 0.009251 9.15 1016.94 302.10 0.88

1 9       100-yr 13000.00 1205.96 1210.95 1210.59 1212.54 0.008680 10.11 1286.09 313.17 0.88

1 8       50-yr 9300.00 1203.43 1207.77 1207.56 1209.24 0.010005 9.74 954.61 273.15 0.92

1 8       100-yr 13000.00 1203.43 1208.61 1208.42 1210.46 0.010004 10.93 1189.45 286.32 0.94
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APPENDIX B 

HEC‐RAS Model Output Files 
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Plan: Proposed    City Creek    1  RS: 15.5       Profile: 50-yr

 E.G. US. (ft) 1223.50  Element Inside BR US Inside BR DS

 W.S. US. (ft) 1223.02  E.G. Elev (ft) 1223.26 1220.35 

 Q Total (cfs) 9300.00  W.S. Elev (ft) 1222.61 1218.75 

 Q Bridge (cfs) 9300.00  Crit W.S. (ft) 1221.12 1218.75 

 Q Weir (cfs)   Max Chl Dpth (ft) 5.41 4.40 

 Weir Sta Lft (ft)   Vel Total (ft/s) 6.48 10.16 

 Weir Sta Rgt (ft)   Flow Area (sq ft) 1436.11 915.10 

 Weir Submerg    Froude # Chl  0.59 1.00 

 Weir Max Depth (ft)   Specif Force (cu ft) 5153.14 4521.60 

 Min El Weir Flow (ft) 1241.61  Hydr Depth (ft) 3.68 3.20 

 Min El Prs (ft) 1240.60  W.P. Total (ft) 420.27 305.58 

 Delta EG (ft) 3.19  Conv. Total (cfs) 138319.8 80715.8 

 Delta WS (ft) 4.77  Top Width (ft) 389.76 286.21 

 BR Open Area (sq ft) 9548.40  Frctn Loss (ft)   

 BR Open Vel (ft/s) 10.16  C & E Loss (ft)   

 Coef of Q    Shear Total (lb/sq ft) 0.96 2.48 

 Br Sel Method  Momentum  Power Total (lb/ft s) 0.00 0.00 

1

  

Plan: Proposed    City Creek    1  RS: 15.5       Profile: 100-yr

 E.G. US. (ft) 1224.61  Element Inside BR US Inside BR DS

 W.S. US. (ft) 1224.00  E.G. Elev (ft) 1224.37 1221.54 

 Q Total (cfs) 13000.00  W.S. Elev (ft) 1223.58 1219.56 

 Q Bridge (cfs) 13000.00  Crit W.S. (ft) 1221.89 1219.56 

 Q Weir (cfs)   Max Chl Dpth (ft) 6.37 5.21 

 Weir Sta Lft (ft)   Vel Total (ft/s) 7.16 11.30 

 Weir Sta Rgt (ft)   Flow Area (sq ft) 1816.61 1150.42 

 Weir Submerg    Froude # Chl  0.59 1.00 

 Weir Max Depth (ft)   Specif Force (cu ft) 7740.40 6989.93 

 Min El Weir Flow (ft) 1241.61  Hydr Depth (ft) 4.55 3.95 

 Min El Prs (ft) 1240.60  W.P. Total (ft) 437.44 315.85 

 Delta EG (ft) 3.10  Conv. Total (cfs) 199257.7 115619.3 

 Delta WS (ft) 5.08  Top Width (ft) 398.95 291.34 

 BR Open Area (sq ft) 9548.40  Frctn Loss (ft)   

 BR Open Vel (ft/s) 11.30  C & E Loss (ft)   

 Coef of Q    Shear Total (lb/sq ft) 1.10 2.87 

 Br Sel Method  Momentum  Power Total (lb/ft s) 0.00 0.00 

1



 

Plan: Proposed    City Creek    1  RS: 12.5       Profile: 50-yr

 E.G. US. (ft) 1219.71  Element Inside BR US Inside BR DS

 W.S. US. (ft) 1218.79  E.G. Elev (ft) 1219.58 1218.35 

 Q Total (cfs) 9300.00  W.S. Elev (ft) 1217.98 1217.64 

 Q Bridge (cfs) 9300.00  Crit W.S. (ft) 1217.98 1216.60 

 Q Weir (cfs)   Max Chl Dpth (ft) 4.01 5.51 

 Weir Sta Lft (ft)   Vel Total (ft/s) 10.14 6.76 

 Weir Sta Rgt (ft)   Flow Area (sq ft) 917.17 1375.08 

 Weir Submerg    Froude # Chl  1.00 0.62 

 Weir Max Depth (ft)   Specif Force (cu ft) 4506.10 4933.28 

 Min El Weir Flow (ft) 1239.71  Hydr Depth (ft) 3.22 3.71 

 Min El Prs (ft) 1239.56  W.P. Total (ft) 304.59 401.38 

 Delta EG (ft) 1.60  Conv. Total (cfs) 81195.5 132670.0 

 Delta WS (ft) 1.46  Top Width (ft) 284.75 370.82 

 BR Open Area (sq ft) 10113.70  Frctn Loss (ft) 0.58 1.40 

 BR Open Vel (ft/s) 10.14  C & E Loss (ft) 0.27 0.05 

 Coef of Q    Shear Total (lb/sq ft) 2.47 1.05 

 Br Sel Method  Energy only  Power Total (lb/ft s) 0.00 0.00 

2

  

Plan: Proposed    City Creek    1  RS: 12.5       Profile: 100-yr

 E.G. US. (ft) 1220.86  Element Inside BR US Inside BR DS

 W.S. US. (ft) 1219.72  E.G. Elev (ft) 1220.73 1219.40 

 Q Total (cfs) 13000.00  W.S. Elev (ft) 1218.86 1218.48 

 Q Bridge (cfs) 13000.00  Crit W.S. (ft) 1218.86 1217.29 

 Q Weir (cfs)   Max Chl Dpth (ft) 4.89 6.36 

 Weir Sta Lft (ft)   Vel Total (ft/s) 10.97 7.68 

 Weir Sta Rgt (ft)   Flow Area (sq ft) 1184.54 1692.99 

 Weir Submerg    Froude # Chl  1.00 0.65 

 Weir Max Depth (ft)   Specif Force (cu ft) 6931.20 7374.78 

 Min El Weir Flow (ft) 1239.71  Hydr Depth (ft) 3.78 4.40 

 Min El Prs (ft) 1239.56  W.P. Total (ft) 339.31 422.46 

 Delta EG (ft) 1.70  Conv. Total (cfs) 115731.4 181341.1 

 Delta WS (ft) 1.53  Top Width (ft) 313.78 384.97 

 BR Open Area (sq ft) 10113.70  Frctn Loss (ft) 0.59 1.38 

 BR Open Vel (ft/s) 10.97  C & E Loss (ft) 0.29 0.08 

 Coef of Q    Shear Total (lb/sq ft) 2.75 1.29 

 Br Sel Method  Energy only  Power Total (lb/ft s) 0.00 0.00 

2
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HEC-RAS  Plan: Proposed   River: City Creek   Reach: 1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

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

1 26      50-yr 9300.00 1253.89 1259.71 1260.22 1262.09 0.018012 12.39 750.45 233.63 1.22

1 26      100-yr 13000.00 1253.89 1260.50 1261.16 1263.45 0.018004 13.80 942.35 249.64 1.25

1 25      50-yr 9300.00 1247.83 1254.73 1255.17 1257.22 0.015543 12.67 733.85 197.53 1.16

1 25      100-yr 13000.00 1247.83 1255.74 1256.27 1258.68 0.015004 13.77 944.08 218.47 1.17

1 24      50-yr 9300.00 1244.00 1251.56 1251.62 1253.76 0.011439 11.90 781.51 183.44 1.02

1 24      100-yr 13000.00 1244.00 1252.67 1252.77 1255.32 0.011145 13.06 995.65 199.32 1.03

1 23      50-yr 9300.00 1239.90 1246.28 1247.11 1249.53 0.020261 14.48 642.47 172.56 1.32

1 23      100-yr 13000.00 1239.90 1247.24 1248.27 1251.20 0.019387 15.96 814.36 182.58 1.33

1 22      50-yr 9300.00 1235.97 1242.51 1242.79 1244.91 0.013570 12.44 747.67 186.86 1.10

1 22      100-yr 13000.00 1235.97 1243.37 1243.91 1246.53 0.014502 14.26 911.76 194.99 1.16

1 21      50-yr 9300.00 1233.60 1239.00 1239.33 1241.46 0.013993 12.59 738.92 185.68 1.11

1 21      100-yr 13000.00 1233.60 1240.10 1240.47 1243.00 0.013100 13.67 951.01 200.83 1.11

1 20      50-yr 9300.00 1230.09 1234.96 1235.75 1237.84 0.024805 13.62 682.95 234.48 1.41

1 20      100-yr 13000.00 1230.09 1235.58 1236.67 1239.38 0.026303 15.65 830.91 241.95 1.49

1 19      50-yr 9300.00 1228.00 1232.49 1232.84 1234.55 0.017239 11.52 807.24 269.62 1.17

1 19      100-yr 13000.00 1228.00 1233.14 1233.69 1235.84 0.017944 13.20 984.48 276.01 1.23

1 18      50-yr 9300.00 1223.85 1226.70 1227.44 1229.23 0.068909 12.78 727.91 592.91 2.03

1 18      100-yr 13000.00 1223.85 1226.96 1227.96 1230.30 0.071576 14.67 886.34 603.90 2.13

1 17      50-yr 9300.00 1219.99 1224.32 1224.34 1225.60 0.013648 9.07 1025.59 411.50 1.01

1 17      100-yr 13000.00 1219.99 1224.98 1224.98 1226.54 0.012515 10.03 1295.81 418.60 1.00

1 16      50-yr 9300.00 1217.21 1223.02 1221.02 1223.50 0.002713 5.61 1658.99 409.61 0.49

1 16      100-yr 13000.00 1217.21 1224.00 1221.76 1224.61 0.002628 6.29 2066.44 418.90 0.50

1 15.5    Bridge

1 15      50-yr 9300.00 1214.35 1218.25 1218.66 1220.32 0.019392 11.54 805.83 295.13 1.23

1 15      100-yr 13000.00 1214.35 1218.92 1219.45 1221.52 0.018519 12.94 1004.80 299.29 1.24
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HEC-RAS  Plan: Proposed   River: City Creek   Reach: 1 (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

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

1 14      50-yr 9300.00 1214.00 1218.80 1218.21 1219.90 0.006973 8.40 1106.75 302.32 0.77

1 14      100-yr 13000.00 1214.00 1219.68 1219.00 1221.07 0.006762 9.46 1374.20 306.78 0.79

1 13      50-yr 9300.00 1213.97 1218.79 1217.88 1219.71 0.005709 7.69 1208.64 324.22 0.70

1 13      100-yr 13000.00 1213.97 1219.72 1218.74 1220.86 0.005589 8.54 1521.66 342.98 0.71

1 12.5    Bridge

1 12      50-yr 9300.00 1212.12 1217.33 1218.10 0.005382 7.07 1316.27 384.47 0.67

1 12      100-yr 13000.00 1212.12 1218.20 1219.16 0.005103 7.86 1653.05 394.91 0.68

1 11      50-yr 9300.00 1210.32 1214.42 1214.32 1215.82 0.011171 9.49 979.93 316.98 0.95

1 11      100-yr 13000.00 1210.32 1215.15 1215.06 1216.94 0.010973 10.74 1210.57 320.67 0.97

1 10      50-yr 9300.00 1208.91 1212.94 1214.08 0.008054 8.56 1086.62 321.03 0.82

1 10      100-yr 13000.00 1208.91 1213.69 1213.27 1215.18 0.008196 9.78 1329.80 325.88 0.85

1 9       50-yr 9300.00 1205.96 1210.07 1209.79 1211.37 0.009251 9.15 1016.94 302.10 0.88

1 9       100-yr 13000.00 1205.96 1210.95 1210.59 1212.54 0.008679 10.11 1286.12 313.17 0.88

1 8       50-yr 9300.00 1203.43 1207.77 1207.56 1209.24 0.010005 9.74 954.61 273.15 0.92

1 8       100-yr 13000.00 1203.43 1208.61 1208.43 1210.46 0.010004 10.93 1189.45 286.32 0.94
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