






 
Addendum #1 to Update #1 

To The 

TECHNICAL DRAINAGE STUDY 
FOR 

Cliff Shadows & Hickam 
 
   
 

City of Las Vegas, Nevada 
 
 
 
 
 
 

Prepared for: 

DR Horton 
1081 Whitney Ranch Drive, #141 

Henderson, NV  89014 
Office: (702)635-3600 - Fax: (702)538.0735 

 
 
 
 

Prepared by: 

Triton Engineering 
6757 W. Charleston Blvd., Suite B 

Las Vegas, NV  89146 
Office: (702) 254-1480 - Fax: (702) 254-3062 

 
 
 

 
 
 
 

APN 137-01-301-024 
 

July 2020 





CITY OF LAS VEGAS 
INTER-OFFICE MEMORANDUM 

DATE: 
 
July 8, 2020 

TO: FROM: 
Land Development Services Jennifer Shinn, P.E. 
Department of Building & Safety Flood Control, Engr. Associate 
 Department of Public Works 
SUBJECT: Drainage Study for: COPIES TO: 

Cliff Shadows & Hickam – Update #1 Triton Engineering 
Cross Streets: Cliff Shadows Pkwy and Hickam Ave DR Horton 
File Number: F:\Depot\DSMemos\DS5270B.doc Bart Anderson, P.E., DevCo 
Parcel Number: 137-01-301-024  
Zoning Action: TMP-78025; SDR-78024  
FEMA Flood Zone YES  NO X  
Proposed Storm Drain YES X NO   

 
HISTORY DATE 

RECEIVED 
DATE 

REVIEWED 
COMMENTS REVIEW 

FEES 
FEES PAID 

Payment Trn # 
1st Submittal 4/16/2020 & 

5/20/2020 
5/12/2020 & 
5/20/2020 

See Comments Below $400.00 3821275: $400 

2nd Submittal 6/11/2020 7/6/2020 See Comments Below $100.00 3882208: $100 
   TOTAL FEES (LDDRS): $500.00 ---- 

REMARKS: 

2nd Submittal: Update #1 – Lowering FFs, offsite berm and inlet pipe 
The Drainage Study for the subject project has been reviewed and: 

 is approved subject to conformance to all City standards and the following conditions: 
X must be resubmitted or supplemented including the following: 
 is conditionally approved subject to Clark County Regional Flood Control District 

concurrence. 
 
1. Label Document Number or Book and Page Number for all existing easements on the grading plan, 

including the BLM Grant along the western boundary of the subject site. 
2. Revise the invert elevations in the WSPG models and/or Profiles so that they match. 
3. The project proposes to build a temporary drainage facility along the western boundary of the subject 

site.  Prior to final plan approval the developer must complete a maintenance and liability agreement 
for the interim drainage improvements (off-site berms or channels) and post a minimum maintenance 
bond of $50,000 or 50-percent of the construction cost for the improvements, whichever is greater.  
The engineer must submit an estimate of the quantities for constructing the facility and an exhibit that 
adequately shows the location and limits of the drainage facility to City of Las Vegas Flood Control 
for approval.   Once the drainage study is conditionally approved, the engineer should contact the 
City's Land Development Section (229-6371) to begin the agreement process. 
In order for the maintenance bond to be released in the future, a drainage update / letter will be 
required to justify that the offsite berms / channels are no longer necessary and can be removed.  
The temporary drainage facilities shall be maintained by the Master Developer and shall not be 
transferred to any HOAs. 

4. Provide a minimum 12-foot access along the berm and to the inlet pipe. Access to all manholes shall 
also be provided. 
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5. Provide a headwall at the inlet pipe as well as a concrete (not shotcrete) pad. 
6. Provide a hydraulic section along the western berm to demonstrate the amount of freeboard provided 

by the berm. Address any erosion mitigation measures if applicable. 
 

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a 
water way must submit to the Nevada Division of Environmental Protection a "Notice of Intent" 
to discharge that certifies a stormwater pollution prevention plan has been developed and is 
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000.  A phased 
construction unit in a contiguous subdivision is considered under construction until all stripped 
or disturbed surface areas have been covered by paving, building construction or planting.  For 
more information, including forms and applications see http://ndep.nv.gov/bwpc/storm01.htm or 
call (775) 687-9429. 

 
 

END OF REMARKS T/R/S: T20S/R59E/01 
jks AREA K-01 
 

http://ndep.nv.gov/bwpc/storm01.htm


 

6757 W. Charleston Blvd., Suite B  Las Vegas, Nevada 89146 
Office:  (702) 254-1480  Fax:  (702) 254-3062  www.tritoneng.com 

 
 
 
 
 
 
July 27, 2020 
 
Jennifer Shinn, P. E. 
Engineering Associate 
City of Las Vegas Department of Public Works 
Las Vegas, NV  89106 
 
Subject:  Addendum #1 to Update #1 to the TDS for Cliff Shadows & Hickam 
 DS5270B 
 
Ms. Shinn: 
 
Triton Engineering has received the review comments dated July 8, 2020 from City of Las Vegas for the above-
referenced study. Below is a response to each of the comments: 
 
1. Label Document Number or Book and Page Number for all existing easements on the grading plan, 

including the BLM Grant along the western boundary of the subject site.  

Document numbers have been labeled on the grading plan as requested. 

2. Revise the invert elevations in the WSPG models and/or Profiles so that they match.  

This has been corrected. Please see the attached revised WSPG models. Please note that the storm drain 
size was reduced from a 36” RCP to a 30” RCP which had negligible impacts to the results. A revised 
nomograph calculation is also attached to estimate the minimum headwater depth necessary to 
intercept the 40 cfs at the inlet. 

3. The project proposes to build a temporary drainage facility along the western boundary of the subject 
site.  Prior to final plan approval the developer must complete a maintenance and liability agreement 
for the interim drainage improvements (off-site berms or channels) and post a minimum maintenance 
bond of $50,000 or 50-percent of the construction cost for the improvements, whichever is greater.  The 
engineer must submit an estimate of the quantities for constructing the facility and an exhibit that 
adequately shows the location and limits of the drainage facility to City of Las Vegas Flood Control for 
approval.   Once the drainage study is conditionally approved, the engineer should contact the City's 
Land Development Section (229-6371) to begin the agreement process.  

In order for the maintenance bond to be released in the future, a drainage update / letter will be 
required to justify that the offsite berms / channels are no longer necessary and can be removed.   
The temporary drainage facilities shall be maintained by the Master Developer and shall not be 
transferred to any HOAs.  





 

ATTACHMENTS 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 





MOMENTUM2
Text Box
NOMOGRAPH 30" RCP

MOMENTUM2
Text Box
Q100 = 40 cfs
D = 30"
HW/D = 1.7
HW = 4.25'

MOMENTUM2
Line



T1 LAT1 UPDATE1 ADD1 CLIFF SHADOWS & HICKAM                              0                     
T2       1         2         3         4         5         6         7         8         9 
T3 456789012345678901234567890123456789012345678901234567890123456789012345678901234567890 
SO  -1569.8302973.950  1                          2973.950     
R   -1207.8302979.600  1      .013                                  .000  15.000 0                                
R   -1097.8302980.240  1      .013                                  .000  00.000 0  
JX  -1097.8302980.240  1  1   .013   8.000         2311.59         90.0       00.000 
WX  -1097.8302980.240  2 
R   -1083.1202981.960  2      .013                                  .000  00.000 0 
WE  -1083.1202981.960  3        
R   -1078.1202982.160  3      .013  
SH  -1078.1202982.160  3                          2982.160                                      
CD   1  3   0    .000   3.000   10.000  .000  .000   .00                                             
CD   2  4   0    .000   2.500     .000  .000  .000   .00                                             
CD   3  4   0    .000   5.000     .000  .000  .000   .00 
CD   4  3   0    .000   4.000    3.000  .000  .000   .00          
CD   5  4   0    .000   4.000    0.000  .000  .000   .00 
CD   6  3   0    .000   4.000    8.000  .000  .000   .00  
CD   8  3   0    .000   5.000    3.000  .000  .000   .00   
Q            40.000   .0 
 



 FILE: CSHLAT1.WSW                           W S P G W - CIVILDESIGN Version 14.08                                         PAGE    2 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 7-24-2020  Time:12: 4:36 
                          LAT1 UPDATE1 ADD1 CLIFF SHADOWS & HICKAM                              0    
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1169.627  2979.823     .588  2980.410     48.00    8.17    1.04  2981.45     .00     .89    10.00    3.000   10.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    10.588    .0058                                         .0130      .14      .59    1.88     .74    .013       .00   .00  BOX     
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1159.039  2979.884     .560  2980.444     48.00    8.57    1.14  2981.58     .00     .89    10.00    3.000   10.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     9.403    .0058                                         .0152      .14      .56    2.02     .74    .013       .00   .00  BOX     
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1149.636  2979.939     .534  2980.473     48.00    8.98    1.25  2981.73     .00     .89    10.00    3.000   10.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     8.482    .0058                                         .0177      .15      .53    2.17     .74    .013       .00   .00  BOX     
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1141.154  2979.988     .509  2980.497     48.00    9.42    1.38  2981.88     .00     .89    10.00    3.000   10.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     7.732    .0058                                         .0206      .16      .51    2.33     .74    .013       .00   .00  BOX     
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1133.422  2980.033     .486  2980.519     48.00    9.88    1.52  2982.04     .00     .89    10.00    3.000   10.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     7.101    .0058                                         .0240      .17      .49    2.50     .74    .013       .00   .00  BOX     
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1126.321  2980.074     .463  2980.537     48.00   10.37    1.67  2982.21     .00     .89    10.00    3.000   10.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     6.557    .0058                                         .0280      .18      .46    2.68     .74    .013       .00   .00  BOX     
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1119.764  2980.112     .442  2980.554     48.00   10.87    1.84  2982.39     .00     .89    10.00    3.000   10.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     6.080    .0058                                         .0326      .20      .44    2.88     .74    .013       .00   .00  BOX     
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1113.683  2980.148     .421  2980.569     48.00   11.40    2.02  2982.59     .00     .89    10.00    3.000   10.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     5.656    .0058                                         .0380      .22      .42    3.10     .74    .013       .00   .00  BOX     
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1108.028  2980.181     .401  2980.582     48.00   11.96    2.22  2982.80     .00     .89    10.00    3.000   10.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     5.273    .0058                                         .0444      .23      .40    3.33     .74    .013       .00   .00  BOX     



 FILE: CSHLAT1.WSW                           W S P G W - CIVILDESIGN Version 14.08                                         PAGE    3 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 7-24-2020  Time:12: 4:36 
                          LAT1 UPDATE1 ADD1 CLIFF SHADOWS & HICKAM                              0    
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1102.755  2980.211     .383  2980.594     48.00   12.54    2.44  2983.04     .00     .89    10.00    3.000   10.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.925    .0058                                         .0518      .26      .38    3.57     .74    .013       .00   .00  BOX     
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1097.830  2980.240     .365  2980.605     48.00   13.15    2.69  2983.29     .00     .89    10.00    3.000   10.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 JUNCT STR   .0000                                          .0943      .00     .36    3.84             .013       .00   .00  BOX     
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1097.830  2980.240     .250  2980.490     40.00   16.00    3.98  2984.47     .00     .79    10.00    3.000   10.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  EXIT                                                                                                                 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1097.830  2980.240    1.341  2981.581     40.00   14.92    3.46  2985.04     .00    2.13     2.49    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.936    .1169                                         .0289      .06     1.34    2.54     .91    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1095.895  2980.466    1.374  2981.840     40.00   14.47    3.25  2985.09     .00    2.13     2.49    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.658    .1169                                         .0262      .07     1.37    2.42     .91    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1093.237  2980.777    1.428  2982.205     40.00   13.80    2.96  2985.16     .00    2.13     2.47    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.253    .1169                                         .0231      .05     1.43    2.25     .91    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1090.984  2981.040    1.486  2982.526     40.00   13.16    2.69  2985.21     .00    2.13     2.46    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.903    .1169                                         .0204      .04     1.49    2.08     .91    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1089.080  2981.263    1.547  2982.810     40.00   12.54    2.44  2985.25     .00    2.13     2.43    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.594    .1169                                         .0181      .03     1.55    1.93     .91    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1087.486  2981.449    1.611  2983.061     40.00   11.96    2.22  2985.28     .00    2.13     2.39    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.320    .1169                                         .0161      .02     1.61    1.78     .91    .013       .00   .00  PIPE    
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                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 7-24-2020  Time:12: 4:36 
                          LAT1 UPDATE1 ADD1 CLIFF SHADOWS & HICKAM                              0    
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1086.166  2981.604    1.680  2983.284     40.00   11.40    2.02  2985.30     .00    2.13     2.35    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.069    .1169                                         .0143      .02     1.68    1.64     .91    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1085.097  2981.729    1.754  2983.483     40.00   10.87    1.84  2985.32     .00    2.13     2.29    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .836    .1169                                         .0128      .01     1.75    1.51     .91    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1084.261  2981.826    1.834  2983.660     40.00   10.37    1.67  2985.33     .00    2.13     2.21    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .613    .1169                                         .0114      .01     1.83    1.38     .91    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1083.649  2981.898    1.921  2983.819     40.00    9.88    1.52  2985.34     .00    2.13     2.11    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .388    .1169                                         .0103      .00     1.92    1.26     .91    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1083.261  2981.943    2.017  2983.961     40.00    9.42    1.38  2985.34     .00    2.13     1.97    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .141    .1169                                         .0094      .00     2.02    1.13     .91    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1083.120  2981.960    2.129  2984.088     40.00    8.98    1.25  2985.34     .00    2.13     1.78    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  ENTRANCE                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1083.120  2981.960    4.260  2986.219     40.00    2.24     .08  2986.30     .00    1.76     3.55    5.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     5.000    .0400                                         .0002      .00     4.26     .18     .94    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1078.120  2982.160    4.054  2986.214     40.00    2.35     .09  2986.30     .00    1.76     3.92    5.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       



T1 LAT2 UPDATE1 ADD1 CLIFF SHADOWS & HICKAM                               0                     
T2       1         2         3         4         5         6         7         8         9 
T3 456789012345678901234567890123456789012345678901234567890123456789012345678901234567890 
SO  -1078.1202988.900  3                          2989.150     
WX  -1078.1202988.900  3 
R   -1031.8902994.020  2      .013                                  .000  00.000 0 
WE  -1031.8902994.020  3        
R   -1026.8902994.220  3      .013                                  .000  00.000 0 
SH  -1026.8902994.220  3                          2994.220                                      
CD   1  3   0    .000   3.000   10.000  .000  .000   .00                                             
CD   2  4   0    .000   2.500     .000  .000  .000   .00                                             
CD   3  4   0    .000   5.000     .000  .000  .000   .00 
CD   4  3   0    .000   4.000    3.000  .000  .000   .00          
CD   5  4   0    .000   4.000    0.000  .000  .000   .00 
CD   6  3   0    .000   4.000    8.000  .000  .000   .00  
CD   8  3   0    .000   5.000    3.000  .000  .000   .00   
Q            40.000   .0 



 FILE: CSHLAT2.WSW                           W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 7-24-2020  Time:12: 5: 3 
                          LAT2 UPDATE1 ADD1 CLIFF SHADOWS & HICKAM                               0   
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1078.120  2988.900    1.105  2990.005     40.00   12.41    2.39  2992.39     .00    1.76     4.15    5.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  EXIT                                                                                                                 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1078.120  2988.900    1.103  2990.003     40.00   19.15    5.69  2995.70     .00    2.13     2.48    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     7.630    .1108                                         .0556      .42     1.10    3.68     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1070.490  2989.745    1.139  2990.885     40.00   18.37    5.24  2996.12     .00    2.13     2.49    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     7.051    .1108                                         .0493      .35     1.14    3.46     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1063.439  2990.526    1.182  2991.708     40.00   17.51    4.76  2996.47     .00    2.13     2.50    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     5.759    .1108                                         .0433      .25     1.18    3.23     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1057.680  2991.164    1.227  2992.390     40.00   16.70    4.33  2996.72     .00    2.13     2.50    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.775    .1108                                         .0382      .18     1.23    3.01     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1052.905  2991.693    1.273  2992.966     40.00   15.92    3.93  2996.90     .00    2.13     2.50    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.001    .1108                                         .0336      .13     1.27    2.80     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1048.904  2992.136    1.322  2993.458     40.00   15.18    3.58  2997.04     .00    2.13     2.50    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     3.373    .1108                                         .0296      .10     1.32    2.60     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1045.531  2992.509    1.374  2993.883     40.00   14.47    3.25  2997.14     .00    2.13     2.49    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.852    .1108                                         .0262      .07     1.37    2.42     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1042.680  2992.825    1.428  2994.254     40.00   13.80    2.96  2997.21     .00    2.13     2.47    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.412    .1108                                         .0231      .06     1.43    2.25     .93    .013       .00   .00  PIPE    



 FILE: CSHLAT2.WSW                           W S P G W - CIVILDESIGN Version 14.08                                         PAGE    2 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 7-24-2020  Time:12: 5: 3 
                          LAT2 UPDATE1 ADD1 CLIFF SHADOWS & HICKAM                               0   
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1040.268  2993.092    1.486  2994.578     40.00   13.16    2.69  2997.27     .00    2.13     2.46    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.033    .1108                                         .0204      .04     1.49    2.08     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1038.234  2993.317    1.547  2994.864     40.00   12.54    2.44  2997.31     .00    2.13     2.43    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.700    .1108                                         .0181      .03     1.55    1.93     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1036.534  2993.506    1.611  2995.117     40.00   11.96    2.22  2997.34     .00    2.13     2.39    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.406    .1108                                         .0161      .02     1.61    1.78     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1035.128  2993.661    1.680  2995.341     40.00   11.40    2.02  2997.36     .00    2.13     2.35    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.137    .1108                                         .0143      .02     1.68    1.64     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1033.990  2993.787    1.754  2995.541     40.00   10.87    1.84  2997.38     .00    2.13     2.29    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .889    .1108                                         .0128      .01     1.75    1.51     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1033.102  2993.886    1.834  2995.719     40.00   10.37    1.67  2997.39     .00    2.13     2.21    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .651    .1108                                         .0114      .01     1.83    1.38     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1032.451  2993.958    1.921  2995.878     40.00    9.88    1.52  2997.40     .00    2.13     2.11    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .411    .1108                                         .0103      .00     1.92    1.26     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1032.040  2994.003    2.017  2996.021     40.00    9.42    1.38  2997.40     .00    2.13     1.97    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .150    .1108                                         .0094      .00     2.02    1.13     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1031.890  2994.020    2.129  2996.148     40.00    8.98    1.25  2997.40     .00    2.13     1.78    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  ENTRANCE                                                                                                             



 FILE: CSHLAT2.WSW                           W S P G W - CIVILDESIGN Version 14.08                                         PAGE    3 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 7-24-2020  Time:12: 5: 3 
                          LAT2 UPDATE1 ADD1 CLIFF SHADOWS & HICKAM                               0   
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1031.890  2994.020    4.260  2998.280     40.00    2.24     .08  2998.36     .00    1.76     3.55    5.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     5.000    .0400                                         .0002      .00     4.26     .18     .94    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1026.890  2994.220    4.054  2998.274     40.00    2.35     .09  2998.36     .00    1.76     3.92    5.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       



T1 LAT3 UPDATE1 ADD1 CLIFF SHADOWS & HICKAM                               0                     
T2       1         2         3         4         5         6         7         8         9 
T3 456789012345678901234567890123456789012345678901234567890123456789012345678901234567890 
SO  -1026.8903001.060  3                          3004.810     
WX  -1026.8903001.060  2 
R   -1000.0003004.000  2      .013                                  .000  00.000 0 
WE  -1000.0003004.000  4   
R    -999.9903004.001  4      .013                                  .000  00.000 0 
SH   -999.9903004.001  4                          3007.301                                      
CD   1  3   0    .000   3.000   10.000  .000  .000   .00                                             
CD   2  4   0    .000   2.500     .000  .000  .000   .00                                             
CD   3  4   0    .000   5.000     .000  .000  .000   .00 
CD   4  1   0    .000   5.000   20.000  .250  .250   .00          
CD   5  4   0    .000   4.000    0.000  .000  .000   .00 
CD   6  3   0    .000   4.000    8.000  .000  .000   .00  
CD   8  3   0    .000   5.000    3.000  .000  .000   .00   
Q            40.000   .0 



 FILE: CSHLAT3.WSW                           W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 7-24-2020  Time:12: 5:32 
                          LAT3 UPDATE1 ADD1 CLIFF SHADOWS & HICKAM                               0   
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1026.890  3001.060    3.750  3004.810     40.00    2.53     .10  3004.91     .00    1.76     4.33    5.000     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  EXIT                                                                                                                 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1026.890  3001.060    3.751  3004.811     40.00    8.15    1.03  3005.84     .00    2.13      .00    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .940    .1093                                         .0095      .01     3.75     .00     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1025.950  3001.163    3.656  3004.818     40.00    8.15    1.03  3005.85     .00    2.13      .00    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 HYDRAULIC JUMP                                                                                                              
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1025.950  3001.163    1.227  3002.390     40.00   16.69    4.32  3006.71     .00    2.13     2.50    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.584    .1093                                         .0381      .17     1.23    3.00     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1021.366  3001.664    1.273  3002.937     40.00   15.92    3.93  3006.87     .00    2.13     2.50    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     4.076    .1093                                         .0336      .14     1.27    2.80     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1017.291  3002.110    1.322  3003.432     40.00   15.18    3.58  3007.01     .00    2.13     2.50    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     3.433    .1093                                         .0296      .10     1.32    2.60     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1013.858  3002.485    1.374  3003.859     40.00   14.47    3.25  3007.11     .00    2.13     2.49    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.900    .1093                                         .0262      .08     1.37    2.42     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1010.957  3002.802    1.428  3004.230     40.00   13.80    2.96  3007.19     .00    2.13     2.47    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.451    .1093                                         .0231      .06     1.43    2.25     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1008.506  3003.070    1.486  3004.556     40.00   13.16    2.69  3007.24     .00    2.13     2.46    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     2.066    .1093                                         .0204      .04     1.49    2.08     .93    .013       .00   .00  PIPE    



 FILE: CSHLAT3.WSW                           W S P G W - CIVILDESIGN Version 14.08                                         PAGE    2 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 7-24-2020  Time:12: 5:32 
                          LAT3 UPDATE1 ADD1 CLIFF SHADOWS & HICKAM                               0   
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1006.440  3003.296    1.547  3004.843     40.00   12.54    2.44  3007.29     .00    2.13     2.43    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.727    .1093                                         .0181      .03     1.55    1.93     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1004.713  3003.485    1.611  3005.096     40.00   11.96    2.22  3007.32     .00    2.13     2.39    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.428    .1093                                         .0161      .02     1.61    1.78     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1003.285  3003.641    1.680  3005.321     40.00   11.40    2.02  3007.34     .00    2.13     2.35    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.154    .1093                                         .0143      .02     1.68    1.64     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1002.131  3003.767    1.754  3005.521     40.00   10.87    1.84  3007.36     .00    2.13     2.29    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .902    .1093                                         .0128      .01     1.75    1.51     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1001.229  3003.865    1.834  3005.699     40.00   10.37    1.67  3007.37     .00    2.13     2.21    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .660    .1093                                         .0114      .01     1.83    1.38     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1000.569  3003.938    1.921  3005.858     40.00    9.88    1.52  3007.38     .00    2.13     2.11    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .417    .1093                                         .0103      .00     1.92    1.26     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1000.152  3003.983    2.017  3006.001     40.00    9.42    1.38  3007.38     .00    2.13     1.97    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .152    .1093                                         .0094      .00     2.02    1.13     .93    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1000.000  3004.000    2.129  3006.128     40.00    8.98    1.25  3007.38     .00    2.13     1.78    2.500     .000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  ENTRANCE                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |        
 -1000.000  3004.000    4.411  3008.410     40.00     .43     .00  3008.41     .00     .50    22.21    5.000   20.000   .25   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .010    .0976                                         .0000      .00     4.41     .04     .18    .013       .00   .25  TRAP    



 FILE: CSHLAT3.WSW                           W S P G W - CIVILDESIGN Version 14.08                                         PAGE    3 
                                Program Package Serial Number: 7204                                      
                                                    WATER SURFACE PROFILE LISTING                    Date: 7-24-2020  Time:12: 5:32 
                          LAT3 UPDATE1 ADD1 CLIFF SHADOWS & HICKAM                               0   
                                  1         2         3         4         5         6         7      
                              4567890123456789012345678901234567890123456789012345678901234567890123 
 ************************************************************************************************************************** ******** 
          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 
  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 
  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  -999.990  3004.001    4.410  3008.411     40.00     .43     .00  3008.41     .00     .50    22.20    5.000   20.000   .25   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Discharge 5.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.000 1.00

0+12.000 0.00

0+16.000 2.00

0+22.000 2.00

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.000, 1.00) (0+22.000, 2.00) 0.022

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.51 ft

Elevation Range 0.00 to 2.00 ft

Flow Area 1.85 ft²

Wetted Perimeter 7.35 ft

Hydraulic Radius 0.25 ft

Top Width 7.20 ft

Normal Depth 0.51 ft

Critical Depth 0.50 ft

Critical Slope 0.01148 ft/ft

Worksheet for Section F
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Results

Velocity 2.70 ft/s

Velocity Head 0.11 ft

Specific Energy 0.63 ft

Froude Number 0.94

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.51 ft

Critical Depth 0.50 ft

Channel Slope 0.01000 ft/ft

Critical Slope 0.01148 ft/ft

Worksheet for Section F
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01000 ft/ft

Normal Depth 0.51 ft

Discharge 5.00 ft³/s

Cross Section Image

Cross Section for Section F
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PLANS & DETAILS 














