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This report has been prepared for the National Orange Show project in the City of San 
Bernardino, County of San Bernardino, California. The Project Site is an existing developed site 
encompasses approximately 37.4 acres of land. It is located on the east side of Arrowhead 
Avenue between Mill Street and Central Avenue with a portion located south of Central Avenue.  
The purpose of this report is to evaluate the relocation of the Warm Creek bypass within the 
Project Site. 
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The Project Site is currently an unpaved parking lot with parking lot lights.  Warm Creek Channel 
is located along the easterly boundary of the site.  An existing 78” RCP storm drain pipe serving 
as the Warm Creek bypass runs diagonally across the site in the northeast/southwest direction 
carrying the low flow from the channel and discharges into a recharge basin at an outlet structure 
approximately 340’ downstream of the project site on the west side of Arrowhead Avenue.  Refer 
to Appendix B for the surface water system in the vicinity of the project site. 
 
The proposed project includes the construction of four buildings, paved parking areas and drive 
aisles, landscape areas, underground utilities and site related improvements.  The site plan is 
included as Appendix C of this report. 
 
The relocation of the existing 78” storm drain pipe becomes necessary as a result of the proposed 
development.  A 48” RCP storm drain is proposed to join the existing 78” storm drain 
approximately 120’ upstream of the site, align with the easterly boundary and turns westerly 
along Central Avenue and connect back to the existing 78” line about 330’ upstream of the 
existing outlet structure.  Refer to the Bypass Relocation Exhibit in Appendix D for the proposed 
storm drain alignment. 
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In the “Design Memorandum No. 3, General Design for East Twin & Warm Creeks Channel, 
Channel Improvements from Marshall Boulevard Downstream to Santa Ana River” prepared by 
U.S. Army engineer District, Los Angeles, Corps of engineers, in April 1958, it states that “the 
bypass conduit would be designed to carry flows up to 200 cubic feet per second”.  With the 
record plans prepared by Corps of Engineers and assuming 200 cfs of flow in the existing 78” 
bypass storm drain, the bypass pipe was modeled in the Water Surface and Pressure Gradient 
(WSPG) software program to analyze the hydraulic grade line in the existing system.  There is a 
discrepancy between the invert elevations of the existing 78” storm drain pipe at Station 14+00 
on Sheet 12 and Sheet 13 of the record plans.  It shows 987.66’ on Sheet 12 but 988.24’ on Sheet 
13.  The invert elevation of 988.24’ was used for the model because it was the elevation from a 
delta revision.  The station of the pipe on the record plans started from the upstream end of the 
pipe and increased as it went downstream.  To model the system properly, the bypass pipe was re-
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stationed from downstream up.  The conversion of stations between the record plans and the 
WSPG model for the existing system is tabulated below.  All referenced documents can be found 
in Appendix E. 
 
 

Record Plans 
STA 

Exist SD 
WSPG STA 

Invert 
Elevation

39+00 10+00 981.00 
36+05 12+95 983.95 

21+92.54 27+07.46 986.70 
19+16.57 29+83.43 987.23 
18+50.40 30+49.60 987.36 
15+69.08 33+30.92 987.91 
12+20.36 36+79.64 988.63 
11+32.69 37+67.31 988.83 
10+94.76 38+05.24 988.91 
10+00.88 38+99.12 989.12 
5+30.16 39+69.84 989.27 
4+15.37 44+84.63 990.40 
1+56.88 47+43.12 990.97 
1+45.10 47+54.90 990.99 
1+42.72 47+57.28 991.00 

 
 
A similar model was inputted in WSPG for the proposed storm drain alignment assuming pipe 
flowing full at the outlet structure.  The face of the existing inlet structure is 15’ but the maximum 
depth of water allowed for the design is 13.5’ with 1.5’ of freeboard provided.  The allowable 
flow in the proposed storm drain was adjusted until the water surface elevation at the most 
upstream is 13.5’ or less. 
 
The hydraulic calculations for the storm drain capacities are included in Appendix F.  
 
 
Summary 
 
It is our understanding that the downstream recharging basin that the Warm Creek bypass was 
designed to recharge is to be concrete lined and no longer used for infiltration.  Since the Warm 
Creek bypass is no longer being used for recharge, the bypass pipe can be downsized. 
 
Based on the assumption of 200 cfs flow in the existing 78” storm drain, the result of WSPG 
yields a depth of 5.1’ of water at the inlet structure.  The proposed 48” storm drain pipe is capable 
of diverting approximately 117.2 cfs of flow without impacting the natural creeks upstream of the 
inlet structure. 
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FILE: 11420ex.WSW                           W S P G W  - EDIT LISTING - Version 14.06               Date: 8-24-2011  Time: 4:28:18 
                                         WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING                              PAGE    1 
  CARD  SECT  CHN   NO OF  AVE PIER  HEIGHT 1  BASE    ZL    ZR   INV   Y(1)  Y(2)  Y(3)  Y(4)  Y(5)  Y(6)  Y(7)  Y(8)  Y(9)  Y(10)   
  CODE   NO   TYPE PIER/PIP WIDTH    DIAMETER  WIDTH              DROP 
  
  CD      1    4      1             6.600 
  CD      2    4      1             6.600 
  CD      3    2      0     .000    7.000    7.000                   .00 
  CD      4    2      0     .000   15.000    7.000                   .00 
  CD      6    3      0     .000    3.500    7.000    .000   .000    .00 
  CD      7    3      0     .000    3.000    7.000    .000   .000    .00 
  CD      8    5      0        .000 
 FILE:                                       W S P G W  - EDIT LISTING - Version 14.06               Date: 8-24-2011  Time: 4:28:18 
                                        WATER SURFACE PROFILE - CROSS SECTION POINT LISTING                              PAGE    2 
    CARD  SECT  NO OF    X(1) , Y(1)    X(2) , Y(2)    X(3) , Y(3)    X(4) , Y(4)    X(5) , Y(5)    X(6) , Y(6)    X(7) , Y(7)  
    CODE   NO   POINTS   X(8) , Y(8)    X(9) , Y(9)   X(10) ,Y(10)   X(11) ,Y(11)    X(N) , Y(N)   X(N+1),Y(N+1)  X(35) ,Y(35) 
  
    PTS     8     8        .000  17.500     .000   2.500   17.500   2.500   17.500    .000   27.500    .000   27.500   2.500   65.000   
2.500 
    PTS                  65.000  17.500 
                                                        W S P G W                                                      PAGE NO   1 
                             WATER SURFACE PROFILE - TITLE CARD LISTING 
 HEADING LINE NO 1 IS -  
                               11-420                                                                     
 HEADING LINE NO 2 IS - 
                               san bernardino                                                             
 HEADING LINE NO 3 IS - 
                               existing condition                                                         
                                                        W S P G W                                                      PAGE NO   2 
                             WATER SURFACE PROFILE - ELEMENT CARD LISTING 
  ELEMENT NO   1 IS A SYSTEM OUTLET     *         *     * 
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV 
                                 1000.000  981.000    1                                        987.500 
  ELEMENT NO   2 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 1295.000  983.950    1               .013                          .000     .000      .000     0 
  ELEMENT NO   3 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 2707.460  986.700    1               .013                      5118.138   15.812      .000     0 
  ELEMENT NO   4 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 3049.600  987.366    1               .013                       851.202  -23.030      .000     0 
  ELEMENT NO   5 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 3500.000  988.243    1               .013                          .000     .000      .000     0 
  ELEMENT NO   6 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 3679.640  988.630    1               .013                      1229.409    8.372      .000     0 
  ELEMENT NO   7 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 3805.240  988.910    1               .013                       535.164  -13.447      .000     0 
 



                                                        W S P G W                                                      PAGE NO   3 
                             WATER SURFACE PROFILE - ELEMENT CARD LISTING 
  ELEMENT NO   8 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 3969.840  989.277    1               .013                       767.363   12.290      .000     0 
  ELEMENT NO   9 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 4743.120  990.970    1               .013                      1476.856   30.000      .000     0 
 WARNING - ADJACENT SECTIONS ARE NOT IDENTICAL - SEE SECTION NUMBERS AND CHANNEL DEFINITIONS 
  ELEMENT NO  10 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 4757.280  991.000    2               .013                          .000     .000      .000     0 
  ELEMENT NO  11 IS A  WALL  ENTRANCE                   * 
                      U/S DATA   STATION    INVERT  SECT              FP 
                                 4757.280  991.000    3               .500 
  ELEMENT NO  12 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 4764.280  991.200    3               .014                          .000     .000      .000     0 
  ELEMENT NO  13 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 4765.280  991.230    3               .014                          .000     .000      .000     0 
  ELEMENT NO  14 IS A  WALL  ENTRANCE                   * 
                      U/S DATA   STATION    INVERT  SECT              FP 
                                 4765.280  991.230    4               .500 
  ELEMENT NO  15 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 4771.280  991.410    4               .014                          .000     .000      .000     0 
 WARNING - ADJACENT SECTIONS ARE NOT IDENTICAL - SEE SECTION NUMBERS AND CHANNEL DEFINITIONS 
  ELEMENT NO  16 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 4772.280  991.430    6               .013                          .000     .000      .000     0 
  ELEMENT NO  17 IS A  WALL  ENTRANCE                   * 
                      U/S DATA   STATION    INVERT  SECT              FP 
                                 4772.280  991.430    7               .500 
  ELEMENT NO  18 IS A TRANSITION        *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS   ANGLE  
                                 4794.260  992.050    8               .013                          .000     .000 
  ELEMENT NO  19 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 4798.200  992.710    8               .030                          .000     .000      .000     0 
  ELEMENT NO  20 IS A SYSTEM HEADWORKS                  *                      * 
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV 
                                 4798.200  992.710    8                                      992.710 



 FILE: 11420ex.WSW                           W S P G W - CIVILDESIGN Version 14.06                                         PAGE    1 
                                Program Package License Serial Number:   1232                            
                                                    WATER SURFACE PROFILE LISTING                    Date: 8-24-2011  Time: 4:28:20 
                          11-420                                                                     
                            san bernardino                                                           
                              existing condition                                                     
 ************************************************************************************************************************** ******** 
          | 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 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1000.000   981.000    6.500   987.500    200.00    5.86     .53   988.03     .00    3.76     1.61    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    55.147    .0100                                         .0012      .07     6.50     .22    2.76    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1055.147   981.551    5.961   987.513    200.00    6.15     .59   988.10     .00    3.76     3.90    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    33.059    .0100                                         .0012      .04     5.96     .38    2.76    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1088.206   981.882    5.612   987.494    200.00    6.45     .65   988.14     .00    3.76     4.71    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    26.089    .0100                                         .0013      .03     5.61     .44    2.76    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1114.295   982.143    5.321   987.464    200.00    6.77     .71   988.17     .00    3.76     5.22    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    21.410    .0100                                         .0015      .03     5.32     .50    2.76    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1135.704   982.357    5.067   987.424    200.00    7.10     .78   988.21     .00    3.76     5.57    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    18.109    .0100                                         .0016      .03     5.07     .56    2.76    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1153.814   982.538    4.837   987.375    200.00    7.44     .86   988.24     .00    3.76     5.84    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    10.300    .0100                                         .0018      .02     4.84     .61    2.76    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1164.113   982.641    4.697   987.338    200.00    7.68     .92   988.25     .00    3.76     5.98    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 HYDRAULIC JUMP                                                                                                              
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1164.113   982.641    2.967   985.608    200.00   13.41    2.79   988.40     .00    3.76     6.57    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    19.857    .0100                                         .0076      .15     2.97    1.57    2.76    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1183.970   982.840    2.995   985.835    200.00   13.25    2.72   988.56     .00    3.76     6.57    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    45.986    .0100                                         .0070      .32     3.00    1.54    2.76    .013       .00   .00  PIPE    



 FILE: 11420ex.WSW                           W S P G W - CIVILDESIGN Version 14.06                                         PAGE    2 
                                Program Package License Serial Number:   1232                            
                                                    WATER SURFACE PROFILE LISTING                    Date: 8-24-2011  Time: 4:28:20 
                          11-420                                                                     
                            san bernardino                                                           
                              existing condition                                                     
 ************************************************************************************************************************** ******** 
          | 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 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1229.957   983.300    3.107   986.407    200.00   12.63    2.48   988.88     .00    3.76     6.59    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    28.473    .0100                                         .0062      .18     3.11    1.44    2.76    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1258.430   983.584    3.224   986.808    200.00   12.04    2.25   989.06     .00    3.76     6.60    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    17.989    .0100                                         .0055      .10     3.22    1.34    2.76    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1276.419   983.764    3.347   987.111    200.00   11.48    2.05   989.16     .00    3.76     6.60    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    10.997    .0100                                         .0048      .05     3.35    1.25    2.76    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1287.416   983.874    3.476   987.350    200.00   10.95    1.86   989.21     .00    3.76     6.59    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     5.932    .0100                                         .0042      .03     3.48    1.16    2.76    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1293.347   983.933    3.611   987.545    200.00   10.44    1.69   989.24     .00    3.76     6.57    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.653    .0100                                         .0037      .01     3.61    1.08    2.76    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1295.000   983.950    3.756   987.706    200.00    9.95    1.54   989.24     .00    3.76     6.54    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     7.987    .0019                                         .0033      .03     3.76    1.00    4.59    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1302.987   983.966    3.906   987.872    200.00    9.49    1.40   989.27     .00    3.76     6.49    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    32.811    .0019                                         .0029      .10     3.91     .93    4.59    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1335.798   984.029    4.065   988.095    200.00    9.04    1.27   989.36     .00    3.76     6.42    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    83.456    .0019                                         .0026      .22     4.07     .86    4.59    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1419.254   984.192    4.234   988.426    200.00    8.62    1.15   989.58     .00    3.76     6.33    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   216.916    .0019                                         .0023      .50     4.24     .79    4.59    .013       .00   .00  PIPE    



 FILE: 11420ex.WSW                           W S P G W - CIVILDESIGN Version 14.06                                         PAGE    3 
                                Program Package License Serial Number:   1232                            
                                                    WATER SURFACE PROFILE LISTING                    Date: 8-24-2011  Time: 4:28:20 
                          11-420                                                                     
                            san bernardino                                                           
                              existing condition                                                     
 ************************************************************************************************************************** ******** 
          | 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 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1636.169   984.614    4.415   989.029    200.00    8.22    1.05   990.08     .00    3.76     6.21    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   834.179    .0019                                         .0021     1.71     4.42     .73    4.59    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  2470.348   986.238    4.590   990.828    200.00    7.88     .96   991.79     .00    3.76     6.08    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   237.112    .0019                                         .0019      .46     4.59     .68    4.59    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  2707.460   986.700    4.590   991.290    200.00    7.88     .96   992.25     .01    3.76     6.08    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    84.678    .0019                                         .0019      .16     4.60     .68    4.59    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  2792.138   986.865    4.590   991.455    200.00    7.87     .96   992.42     .01    3.76     6.07    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   257.462    .0019                                         .0019      .50     4.60     .68    4.59    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  3049.600   987.366    4.590   991.956    200.00    7.87     .96   992.92     .00    3.76     6.07    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    71.281    .0019                                         .0019      .14     4.59     .68    4.59    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  3120.881   987.505    4.590   992.095    200.00    7.88     .96   993.06     .00    3.76     6.08    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   379.119    .0019                                         .0019      .74     4.59     .68    4.59    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  3500.000   988.243    4.590   992.833    200.00    7.88     .96   993.80     .00    3.76     6.08    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   179.640    .0022                                         .0020      .36     4.59     .68    4.42    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  3679.640   988.630    4.531   993.161    200.00    7.99     .99   994.15     .01    3.76     6.12    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   125.600    .0022                                         .0020      .26     4.54     .70    4.37    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  3805.240   988.910    4.485   993.395    200.00    8.08    1.01   994.41     .01    3.76     6.16    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   164.600    .0022                                         .0021      .35     4.49     .71    4.37    .013       .00   .00  PIPE    



 FILE: 11420ex.WSW                           W S P G W - CIVILDESIGN Version 14.06                                         PAGE    4 
                                Program Package License Serial Number:   1232                            
                                                    WATER SURFACE PROFILE LISTING                    Date: 8-24-2011  Time: 4:28:20 
                          11-420                                                                     
                            san bernardino                                                           
                              existing condition                                                     
 ************************************************************************************************************************** ******** 
          | 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 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  3969.840   989.277    4.441   993.718    200.00    8.17    1.04   994.75     .00    3.76     6.19    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   638.094    .0022                                         .0022     1.38     4.45     .72    4.40    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4607.934   990.674    4.395   995.069    200.00    8.26    1.06   996.13     .00    3.76     6.23    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   135.186    .0022                                         .0022      .30     4.40     .74    4.40    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4743.120   990.970    4.395   995.365    200.00    8.26    1.06   996.43     .00    3.76     6.23    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    14.160    .0021                                         .0022      .03     4.40     .74    4.45    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4757.280   991.000    4.398   995.398    200.00    8.26    1.06   996.46     .00    3.76     6.22    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  ENTRANCE                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4757.280   991.000    5.319   996.319    200.00    5.37     .45   996.77     .00    2.94     7.00    7.000    7.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     7.000    .0286                                         .0010      .01     5.32     .41    1.53    .014       .00   .00  RECTANG 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4764.280   991.200    5.084   996.284    200.00    5.62     .49   996.77     .00    2.94     7.00    7.000    7.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.000    .0300                                         .0011      .00     5.08     .44    1.50    .014       .00   .00  RECTANG 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4765.280   991.230    5.048   996.278    200.00    5.66     .50   996.78     .00    2.94     7.00    7.000    7.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 HYDRAULIC JUMP                                                                                                              
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4765.280   991.230    2.448   993.678    200.00   11.67    2.12   995.79     .00    2.94     7.00   15.000    7.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 HYDRAULIC DROP                                                                                                              
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4765.280   991.230    5.049   996.279    200.00    5.66     .50   996.78     .00    2.94     7.00   15.000    7.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     6.000    .0300                                         .0011      .01     5.05     .44    1.50    .014       .00   .00  RECTANG 



 FILE: 11420ex.WSW                           W S P G W - CIVILDESIGN Version 14.06                                         PAGE    5 
                                Program Package License Serial Number:   1232                            
                                                    WATER SURFACE PROFILE LISTING                    Date: 8-24-2011  Time: 4:28:20 
                          11-420                                                                     
                            san bernardino                                                           
                              existing condition                                                     
 ************************************************************************************************************************** ******** 
          | 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 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4771.280   991.410    4.830   996.240    200.00    8.16    1.03   997.27     .00    2.94     7.00    3.500    7.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.000    .0200                                         .0042      .00     4.83     .77    1.64    .013       .00   .00  BOX     
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4772.280   991.430    4.814   996.244    200.00    8.16    1.03   997.28     .00    2.94     7.00    3.500    7.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  ENTRANCE                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4772.280   991.430    4.627   996.057    200.00    9.52    1.41   997.47     .00    2.94     7.00    3.000    7.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 TRANS STR   .0282                                          .0033      .07    4.63     .97             .013       .00   .00  BOX     
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4794.260   992.050    5.736   997.786    200.00     .85     .01   997.80     .00    3.00    65.00                 8         0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.002    .1675                                         .0001      .00     5.74     .08   1.072    .030                  IR-OPEN 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4795.262   992.218    5.567   997.785    200.00     .89     .01   997.80     .00    3.00    65.00                 8         0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .954    .1675                                         .0001      .00     5.57     .08   1.072    .030                  IR-OPEN 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4796.216   992.378    5.406   997.784    200.00     .93     .01   997.80     .00    3.00    65.00                 8         0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .906    .1675                                         .0001      .00     5.41     .09   1.072    .030                  IR-OPEN 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4797.122   992.529    5.253   997.783    200.00     .98     .01   997.80     .00    3.00    65.00                 8         0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .863    .1675                                         .0001      .00     5.25     .10   1.072    .030                  IR-OPEN 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4797.985   992.674    5.107   997.781    200.00    1.03     .02   997.80     .00    3.00    65.00                 8         0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .215    .1675                                         .0001      .00     5.11     .10   1.072    .030                  IR-OPEN 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4798.200   992.710    5.071   997.781    200.00    1.04     .02   997.80     .00    3.00    65.00                 8         0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 



FILE: 11420pr.WSW                           W S P G W  - EDIT LISTING - Version 14.06               Date: 8-24-2011  Time: 3:39:29 
                                         WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING                              PAGE    1 
  CARD  SECT  CHN   NO OF  AVE PIER  HEIGHT 1  BASE    ZL    ZR   INV   Y(1)  Y(2)  Y(3)  Y(4)  Y(5)  Y(6)  Y(7)  Y(8)  Y(9)  Y(10)   
  CODE   NO   TYPE PIER/PIP WIDTH    DIAMETER  WIDTH              DROP 
  
  CD      1    4      1             6.600 
  CD      2    4      1             4.000 
  CD      3    2      0     .000    6.600    7.000                   .00 
  CD      4    2      0     .000    7.000    7.000                   .00 
  CD      5    2      0     .000   15.000    7.000                   .00 
  CD      6    3      0     .000    3.500    7.000    .000   .000    .00 
  CD      7    3      0     .000    3.000    7.000    .000   .000    .00 
  CD      8    5      0        .000 
 FILE:                                       W S P G W  - EDIT LISTING - Version 14.06               Date: 8-24-2011  Time: 3:39:29 
                                        WATER SURFACE PROFILE - CROSS SECTION POINT LISTING                              PAGE    2 
    CARD  SECT  NO OF    X(1) , Y(1)    X(2) , Y(2)    X(3) , Y(3)    X(4) , Y(4)    X(5) , Y(5)    X(6) , Y(6)    X(7) , Y(7)  
    CODE   NO   POINTS   X(8) , Y(8)    X(9) , Y(9)   X(10) ,Y(10)   X(11) ,Y(11)    X(N) , Y(N)   X(N+1),Y(N+1)  X(35) ,Y(35) 
  
    PTS     8     8        .000  17.500     .000   2.500   17.500   2.500   17.500    .000   27.500    .000   27.500   2.500   65.000   
2.500 
    PTS                  65.000  17.500 
                                                        W S P G W                                                      PAGE NO   1 
                             WATER SURFACE PROFILE - TITLE CARD LISTING 
 HEADING LINE NO 1 IS -  
                               11-420 NATIONAL ORANGE SHOW                                                
 HEADING LINE NO 2 IS - 
                               PROPOSED 48" STORM DRAIN BYPASS                                            
 HEADING LINE NO 3 IS - 
                                                                                                          
                                                        W S P G W                                                      PAGE NO   2 
                             WATER SURFACE PROFILE - ELEMENT CARD LISTING 
  ELEMENT NO   1 IS A SYSTEM OUTLET     *         *     * 
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV 
                                  454.990  981.000    1                                        987.500 
 WARNING - ADJACENT SECTIONS ARE NOT IDENTICAL - SEE SECTION NUMBERS AND CHANNEL DEFINITIONS 
  ELEMENT NO   2 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                  783.020  984.110    2               .013                          .000     .000    90.000     1 
  ELEMENT NO   3 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                  963.030  984.370    2               .013                        90.000 -114.598      .000     0 
  ELEMENT NO   4 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 1043.660  984.486    2               .013                          .000     .000      .000     0 
  ELEMENT NO   5 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 1601.890  985.260    2               .013                       120.000 -266.535      .000     0 
  ELEMENT NO   6 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 1790.380  985.521    2               .013                          .000     .000      .000     0 
  
 



                                                        W S P G W                                                      PAGE NO   3 
                             WATER SURFACE PROFILE - ELEMENT CARD LISTING 
  ELEMENT NO   7 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 1946.620  985.740    2               .013                      1030.019    8.691      .000     0 
  ELEMENT NO   8 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 2735.890  986.850    2               .013                          .000     .000      .000     0 
  ELEMENT NO   9 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 3058.130  987.303    2               .013                       120.000  153.858      .000     0 
  ELEMENT NO  10 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 3100.810  987.363    2               .013                          .000     .000      .000     0 
 WARNING - ADJACENT SECTIONS ARE NOT IDENTICAL - SEE SECTION NUMBERS AND CHANNEL DEFINITIONS 
  ELEMENT NO  11 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 3500.000  988.243    1               .013                          .000     .000      .000     1 
  ELEMENT NO  12 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 3679.640  988.630    1               .013                      1229.409    8.372      .000     0 
  ELEMENT NO  13 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 3805.240  988.910    1               .013                       535.164  -13.447      .000     0 
  ELEMENT NO  14 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 3969.840  989.277    1               .013                       767.363   12.290      .000     0 
  ELEMENT NO  15 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 4743.120  990.970    1               .013                      1476.856   30.000      .000     0 
 WARNING - ADJACENT SECTIONS ARE NOT IDENTICAL - SEE SECTION NUMBERS AND CHANNEL DEFINITIONS 
  ELEMENT NO  16 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 4757.280  991.001    3               .013                          .000     .000      .000     0 
  ELEMENT NO  17 IS A  WALL  ENTRANCE                   * 
                      U/S DATA   STATION    INVERT  SECT              FP 
                                 4757.280  991.001    4               .500 
  ELEMENT NO  18 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 4764.280  991.200    4               .014                          .000     .000      .000     0 
  ELEMENT NO  19 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 4765.280  991.230    4               .014                          .000     .000      .000     0 
  ELEMENT NO  20 IS A  WALL  ENTRANCE                   * 
                      U/S DATA   STATION    INVERT  SECT              FP 
                                 4765.280  991.230    5               .500 
  ELEMENT NO  21 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 4771.280  991.410    5               .014                          .000     .000      .000     0 
 WARNING - ADJACENT SECTIONS ARE NOT IDENTICAL - SEE SECTION NUMBERS AND CHANNEL DEFINITIONS 
   
 



                                                        W S P G W                                                      PAGE NO   4 
                             WATER SURFACE PROFILE - ELEMENT CARD LISTING 
  ELEMENT NO  22 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 4772.280  991.430    6               .014                          .000     .000      .000     0 
  ELEMENT NO  23 IS A  WALL  ENTRANCE                   * 
                      U/S DATA   STATION    INVERT  SECT              FP 
                                 4772.280  991.430    7               .500 
  ELEMENT NO  24 IS A TRANSITION        *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS   ANGLE  
                                 4794.260  992.050    8               .030                          .000     .000 
  ELEMENT NO  25 IS A REACH             *         *     * 
                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 
                                 4798.200  992.710    8               .030                          .000     .000      .000     0 
  ELEMENT NO  26 IS A SYSTEM HEADWORKS                  *                      * 
                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV 
                                 4798.200  992.710    8                                      992.710 



 FILE: 11420pr.WSW                           W S P G W - CIVILDESIGN Version 14.06                                         PAGE    1 
                                Program Package License Serial Number:   1232                            
                                                    WATER SURFACE PROFILE LISTING                    Date: 8-24-2011  Time: 3:39:31 
                          11-420 NATIONAL ORANGE SHOW                                                
                            PROPOSED 48" STORM DRAIN BYPASS                                          
                                                                                                     
 ************************************************************************************************************************** ******** 
          | 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 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   454.990   981.000    6.500   987.500    111.27    8.85    1.22   988.72     .00    3.19      .00    4.000     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   328.030    .0095                                         .0060     1.97     6.50     .00    2.70    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   783.020   984.110    5.781   989.891    111.27    8.85    1.22   991.11     .00    3.19      .00    4.000     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   180.010    .0014                                         .0060     1.08      .00     .00    4.00    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
   963.030   984.370    6.876   991.246    111.27    8.85    1.22   992.46     .00    3.19      .00    4.000     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    80.630    .0014                                         .0060      .48     6.88     .00    4.00    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1043.660   984.486    7.244   991.730    111.27    8.85    1.22   992.95     .00    3.19      .00    4.000     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   558.230    .0014                                         .0060     3.35      .00     .00    4.00    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1601.890   985.260   10.238   995.498    111.27    8.85    1.22   996.72     .00    3.19      .00    4.000     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   188.490    .0014                                         .0060     1.13    10.24     .00    4.00    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1790.380   985.521   11.108   996.629    111.27    8.85    1.22   997.85     .00    3.19      .00    4.000     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   156.240    .0014                                         .0060      .94      .00     .00    4.00    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  1946.620   985.740   11.902   997.642    111.27    8.85    1.22   998.86     .00    3.19      .00    4.000     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   789.270    .0014                                         .0060     4.74    11.90     .00    4.00    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  2735.890   986.850   15.528  1002.378    111.27    8.85    1.22  1003.60     .00    3.19      .00    4.000     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   322.240    .0014                                         .0060     1.93      .00     .00    4.00    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  3058.130   987.303   17.327  1004.630    111.27    8.85    1.22  1005.85     .00    3.19      .00    4.000     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    42.680    .0014                                         .0060      .26    17.33     .00    4.00    .013       .00   .00  PIPE    



 FILE: 11420pr.WSW                           W S P G W - CIVILDESIGN Version 14.06                                         PAGE    2 
                                Program Package License Serial Number:   1232                            
                                                    WATER SURFACE PROFILE LISTING                    Date: 8-24-2011  Time: 3:39:31 
                          11-420 NATIONAL ORANGE SHOW                                                
                            PROPOSED 48" STORM DRAIN BYPASS                                          
                                                                                                     
 ************************************************************************************************************************** ******** 
          | 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 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  3100.810   987.363   17.523  1004.886    111.27    3.25     .16  1005.05     .00    2.76      .00    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   399.190    .0022                                         .0004      .17    17.52     .00    3.04    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  3500.000   988.243   16.817  1005.060    111.27    3.25     .16  1005.22     .00    2.76      .00    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   179.640    .0022                                         .0004      .07      .00     .00    3.06    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  3679.640   988.630   16.515  1005.145    111.27    3.25     .16  1005.31     .00    2.76      .00    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   125.600    .0022                                         .0004      .05      .00     .00    3.03    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  3805.240   988.910   16.300  1005.210    111.27    3.25     .16  1005.37     .00    2.76      .00    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   164.600    .0022                                         .0004      .07      .00     .00    3.03    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  3969.840   989.277   16.013  1005.290    111.27    3.25     .16  1005.45     .00    2.76      .00    6.600     .000   .00   1   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
   773.280    .0022                                         .0004      .32      .00     .00    3.05    .013       .00   .00  PIPE    
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4743.120   990.970   14.660  1005.630    111.27    1.08     .02  1005.65     .00    1.99     7.00    6.600    7.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
    14.160    .0022                                         .0000      .00    14.66     .05    2.36    .013       .00   .00  RECTANG 
  WALL  ENTRANCE                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4757.280   991.001   14.629  1005.630    111.27    1.09     .02  1005.65     .00    1.99     7.00    7.000    7.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     7.000    .0284                                         .0000      .00    14.63     .05    1.03    .014       .00   .00  RECTANG 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4764.280   991.200   14.430  1005.630    111.27    1.10     .02  1005.65     .00    1.99     7.00    7.000    7.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.000    .0300                                         .0000      .00    14.43     .05    1.02    .014       .00   .00  RECTANG 



 FILE: 11420pr.WSW                           W S P G W - CIVILDESIGN Version 14.06                                         PAGE    3 
                                Program Package License Serial Number:   1232                            
                                                    WATER SURFACE PROFILE LISTING                    Date: 8-24-2011  Time: 3:39:31 
                          11-420 NATIONAL ORANGE SHOW                                                
                            PROPOSED 48" STORM DRAIN BYPASS                                          
                                                                                                     
 ************************************************************************************************************************** ******** 
          | 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 
 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4765.280   991.230   14.400  1005.630    111.27    1.10     .02  1005.65     .00    1.99     7.00    7.000    7.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 HYDRAULIC JUMP                                                                                                              
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4765.280   991.230    1.596   992.826    111.27    9.96    1.54   994.37     .00    1.99     7.00   15.000    7.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 HYDRAULIC DROP                                                                                                              
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4765.280   991.230   14.399  1005.629    111.27    1.10     .02  1005.65     .00    1.99     7.00   15.000    7.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     6.000    .0300                                         .0000      .00    14.40     .05    1.01    .014       .00   .00  RECTANG 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4771.280   991.410   14.219  1005.629    111.27    4.54     .32  1005.95     .00    1.99     7.00    3.500    7.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     1.000    .0200                                         .0015      .00    14.22     .43    1.16    .014       .00   .00  BOX     
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4772.280   991.430   14.201  1005.631    111.27    4.54     .32  1005.95     .00    1.99     7.00    3.500    7.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
  WALL  ENTRANCE                                                                                                             
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4772.280   991.430   14.143  1005.573    111.27    5.30     .44  1006.01     .00    1.99     7.00    3.000    7.000   .00   0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
 TRANS STR   .0282                                          .0054      .12   14.14     .54             .030       .00   .00  BOX     
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4794.260   992.050   14.158  1006.208    111.27     .14     .00  1006.21     .00    1.57    65.00                 8         0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
     3.347    .1675                                         .0000      .00    14.16     .01    .737    .030                  IR-OPEN 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4797.607   992.611   13.597  1006.208    111.27     .15     .00  1006.21     .00    1.57    65.00                 8         0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
      .593    .1675                                         .0000      .00    13.60     .01    .737    .030                  IR-OPEN 
          |         |        |         |         |               |         |       |        |        |       |       |      |        
  4798.200   992.710   13.498  1006.208    111.27     .15     .00  1006.21     .00    1.57    65.00                 8         0   .0 
         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       
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H.2 - Water Usage Calculations, 
May 12, 2011 

 

 

 

 







PROJECT: NATIONAL ORANGE SHOW, ARROWHEAD AVE.,  SAN BERNANDINO CA
BUILDING A
OCCUPANCY USE TYPE: BUSINESS AREAS
OCCUPANT LOAD FACTOR 100 SQ.FT.  /PERSON   (CBC 2010 Table 1004.1.1)
OFFICE AREA: 15,000 SQ. FT.
OCCUPANT LOAD : 150

FIXTURE TYPE FLOW RATE (GPM) OCCUPANTS GALLONS/  DAY
LAVATORY 0.5 0.25 min 3 150 56.25
KITCHEN SINK 0.5 4 min 1 150 300

1 Male 75 96
3 Female 75 288

URINAL (WATERLESS) 0 0 flush 2 Male 75 0
TOTAL 740.25

(740 gal/ day)  x (5 days)  x (52weeks) = 192,400 gal/ year GALLONS/ YEAR =  192,400

WATER USAGE CALCULATION
DURATION DAILY USES

WATER CLOSET (FLUSH VALVE) 1.28 1 flush



PROJECT: NATIONAL ORANGE SHOW, ARROWHEAD AVE.,  SAN BERNANDINO CA
BUILDING B
OCCUPANCY USE TYPE: BUSINESS AREAS
OCCUPANT LOAD FACTOR 100 SQ.FT.  /PERSON   (CBC 2010 Table 1004.1.1)
OFFICE AREA: 5,000 SQ. FT.
OCCUPANT LOAD : 50 

FIXTURE TYPE FLOW RATE (GPM) OCCUPANTS GALLONS/  DAY
LAVATORY 0.5 0.25 min 3 50 18.75
KITCHEN SINK 0.5 4 min 1 50 100

1 Male 50 64
3 Female 25 96

URINAL (WATERLESS) 0 0 flush 2 Male 25 0
TOTAL 278.75

(279 gal/ day)  x (5 days)  x (52weeks) = 72,540 gal/ year GALLONS/ YEAR =  72,540  

WATER USAGE CALCULATION
DURATION DAILY USES

WATER CLOSET (FLUSH VALVE) 1.28 1 flush



PROJECT: NATIONAL ORANGE SHOW, ARROWHEAD AVE.,  SAN BERNANDINO CA
BUILDING C
OCCUPANCY USE TYPE: BUSINESS AREAS
OCCUPANT LOAD FACTOR 100 SQ.FT.  /PERSON   (CBC 2010 Table 1004.1.1)
OFFICE AREA: 3,000 SQ. FT.
OCCUPANT LOAD : 30

FIXTURE TYPE FLOW RATE (GPM) OCCUPANTS GALLONS/  DAY
LAVATORY 0.5 0.25 min 3 30 11.25
KITCHEN SINK 0.5 4 min 1 30 60

1 Male 15 19.2
3 Female 15 57.6

URINAL (WATERLESS) 0 0 flush 2 Male 15 0
TOTAL 148.05

(148 gal/ day)  x (5 days)  x (52weeks) = 38,480 gal/ year GALLONS/ YEAR =  38,480  

WATER USAGE CALCULATION
DURATION DAILY USES

WATER CLOSET (FLUSH VALVE) 1.28 1 flush



PROJECT: NATIONAL ORANGE SHOW, ARROWHEAD AVE.,  SAN BERNANDINO CA
BUILDING D
OCCUPANCY USE TYPE: BUSINESS AREAS
OCCUPANT LOAD FACTOR 100 SQ.FT.  /PERSON   (CBC 2010 Table 1004.1.1)
OFFICE AREA: 3,000 SQ. FT.
OCCUPANT LOAD : 30

FIXTURE TYPE FLOW RATE (GPM) OCCUPANTS GALLONS/  DAY
LAVATORY 0.5 0.25 min 3 30 11.25
KITCHEN SINK 0.5 4 min 1 30 60

1 Male 15 19.2
3 Female 15 57.6

URINAL (WATERLESS) 0 0 flush 2 Male 15 0
TOTAL 148.05

(148 gal/ day)  x (5 days)  x (52weeks) = 38,480 gal/ year GALLONS/ YEAR =  38,480  

WATER USAGE CALCULATION
DURATION DAILY USES

WATER CLOSET (FLUSH VALVE) 1.28 1 flush
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H.3 - Water Usage Statement - Landscaping, 
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H.4 - Water Quality Management Plan, June 6, 2011 
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H.5 - Preliminary Hydrology and Hydraulics Report, June 9, 2011 
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