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* * * * * * * * * * * *  K Y P I P E  * * * * * * * * * * * * 
*                                                           * 
*  Pipe Network Modeling Software                           * 
*                                                           * 
*  CopyRighted by KYPIPE LLC (www.kypipe.com)               * 
*  Version: 10.009  10/01/2019                              * 
*  Company:  Dexter        Serial #:  592169                * 
*  Interface:  KYnetic                                      * 
*  Licensed for Pipe2018                                    * 
*                                                           * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
 
  
 Date & Time:  Wed May 12 14:23:46 2021 
  
 Master File : \\artic\eng\544054\ky pipe\2021-03-12 domestic water analysis.KYP\2021-03-12 
domestic water analysis.P2K                                                                                                  
 
 
               ************************************************ 
                S U M M A R Y   O F   O R I G I N A L   D A T A 
               ************************************************ 
 
 
 
 U N I T S   S P E C I F I E D 
 
    FLOWRATE ............ = gallons/minute 
    HEAD (HGL) .......... = feet 
    PRESSURE ............ = psig 
 
 
 
 P I P E L I N E   D A T A 
 
   STATUS CODE:   XX -CLOSED PIPE    CV -CHECK VALVE  
 
   P I P E              NODE NAMES       LENGTH  DIAMETER  ROUGHNESS    MINOR  
   N A M E             #1        #2       (ft)     (in)      COEFF.  LOSS COEFF. 
 ------------------------------------------------------------------------------- 
         1              4         5      552.60    12.00  120.0000      0.00 
         3              5         6      552.60    12.00  120.0000      0.00 
         7              6         8      100.00     8.00  120.0000      0.00 
         9             10         6      200.00    12.00  120.0000      0.00 
        11             12        10      305.90    12.00  120.0000      0.00 
        13             14        12      314.90    12.00  120.0000      0.00 
        15             16        14      203.80    12.00  120.0000      0.00 
        17             16        18      574.30    12.00  120.0000      0.00 
        19             14        20      271.30     8.00  120.0000      0.00 
        21             20        22      269.60     8.00  120.0000      0.00 
        23             22        24      308.20     8.00  120.0000      0.00 
        25             24        10      230.00    12.00  120.0000      0.00 
        27             24        26      434.60     8.00  120.0000      0.00 
        29             26        28      428.40     8.00  120.0000      0.00 
        31             30        28      277.20     8.00  120.0000      0.00 
        33             32        30      271.90     8.00  120.0000      0.00 
        35             10        32      284.80     8.00  120.0000      0.00 
        37             24        38      274.50    12.00  120.0000      0.00 
        39             38        40      484.30     8.00  120.0000      0.00 
        41             38        42      280.00    12.00  120.0000      0.00 
        43             42        44      430.50     8.00  120.0000      0.00 
        45             42        46      283.00     8.00  120.0000      0.00 
        47             42        48      271.20    12.00  120.0000      0.00 
        49             48        50      456.40     8.00  120.0000      0.00 
        51             48        52      321.90    12.00  120.0000      0.00 
        53             52        54      509.20     8.00  120.0000      0.00 
        55             52        56      481.20    12.00  120.0000      0.00 
        57             56        58      119.70     8.00  120.0000      0.00 
        59             56        60      445.00     8.00  120.0000      0.00 
        61             38        62      376.00     8.00  120.0000      0.00 
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        63             62        64      275.40     8.00  120.0000      0.00 
        65             64        66      260.50     8.00  120.0000      0.00 
        67             66        68      515.90     8.00  120.0000      0.00 
        69             66        70      260.00     8.00  120.0000      0.00 
        71             70        72      516.40     8.00  120.0000      0.00 
        73             70        74      177.00     8.00  120.0000      0.00 
        75             56        74      290.20    12.00  120.0000      0.00 
        77             74        78      435.70     8.00  120.0000      0.00 
        79             74        80      292.00    12.00  120.0000      0.00 
        81             80        82      446.30     8.00  120.0000      0.00 
        83             80        84      264.00    12.00  120.0000      0.00 
        85             84        86      470.32     8.00  120.0000      0.00 
        87             84        88      201.70    12.00  120.0000      0.00 
       101              2       R-1     1529.70    12.00  120.0000      0.00 
       103              4         2     3629.40    12.00  120.0000      0.00 
       105              4        88      889.30    12.00  120.0000      0.00 
       107             88        90      868.50    16.00  120.0000      0.00 
       109             90       R-2     1970.50    36.00  120.0000      0.00 
 
 N O D E   D A T A 
 
  
       NODE      NODE        EXTERNAL      JUNCTION      EXTERNAL   
       NAME      TITLE        DEMAND       ELEVATION      GRADE     
                              (gpm)          (ft)          (ft)     
    -------------------------------------------------------------- 
          2                      0.00      1436.00 
          4                      0.00      1443.00 
          5                     27.60      1452.00 
          6                      0.00      1456.00 
          8                      1.40      1458.00 
         10                      0.00      1462.10 
         12                      3.40      1472.30 
         14                      3.10      1480.60 
         16                      1.22      1482.00 
         18                     17.20      1490.00 
         20                      2.80      1489.60 
         22                      3.10      1485.00 
         24                      0.00      1478.80 
         26                      5.51      1476.80 
         28                      5.51      1470.10 
         30                      6.12      1466.20 
         32                      6.43      1467.20 
         38                      0.00      1487.50 
         40                      5.81      1496.00 
         42                      0.00      1493.50 
         44                      3.67      1501.60 
         46                      3.06      1501.20 
         48                      3.06      1490.40 
         50                      5.51      1499.90 
         52                      3.67      1486.00 
         54                      4.00      1499.40 
         56                      0.00      1478.30 
         58                      2.14      1483.00 
         60                      4.30      1482.90 
         62                      3.67      1482.90 
         64                      4.00      1477.00 
         66                      1.22      1473.20 
         68                      5.51      1472.80 
         70                      1.22      1471.10 
         72                      5.80      1470.20 
         74                      0.00      1470.00 
         78                      4.90      1482.90 
         80                      0.00      1461.00 
         82                      4.90      1473.00 
         84                      0.00      1452.80 
         86                      4.90      1460.20 
         88                      0.00      1451.60 
         90                      0.00      1451.00 
        R-1                      ----      1427.00        1627.00 
        R-2                      ----      1412.00        1627.00 
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 O U T P U T   O P T I O N   D A T A 
 
 OUTPUT SELECTION:  ALL RESULTS ARE INCLUDED IN THE TABULATED OUTPUT 
         MAXIMUM AND MINIMUM PRESSURES       =    5 
         MAXIMUM AND MINIMUM VELOCITIES      =    5 
         MAXIMUM AND MINIMUM HEAD LOSS/1000  =    5 
 
 
 
 S Y S T E M   C O N F I G U R A T I O N 
 
     NUMBER OF PIPES ...................(P) =    48 
     NUMBER OF END NODES ...............(J) =    43 
     NUMBER OF PRIMARY LOOPS ...........(L) =     4 
     NUMBER OF SUPPLY NODES ............(F) =     2 
     NUMBER OF SUPPLY ZONES ............(Z) =     1 
 
 
================================================================================ 
Case:   0 = AVERAGE DAY DEMAND 
 
 
 RESULTS OBTAINED AFTER    9 TRIALS: ACCURACY = 0.38535E-05 
 
 
 
 S I M U L A T I O N   D E S C R I P T I O N   (L A B E L) 
 
 
 
 
 P I P E L I N E   R E S U L T S 
 
   STATUS CODE:   XX -CLOSED PIPE    CV -CHECK VALVE   
 
   P I P E             NODE NUMBERS     FLOWRATE     HEAD  MINOR   LINE   HL+ML/    HL/ 
   N A M E             #1        #2                  LOSS   LOSS   VELO.   1000    1000 
                                          gpm         ft     ft     ft/s  ft/f     ft/f 
 ----------------------------------------------------------------------------------------- 
         1              4         5        72.58     0.01   0.00   0.21    0.02    0.02 
         3              5         6        44.98     0.01   0.00   0.13    0.01    0.01 
         7              6         8         1.40     0.00   0.00   0.01    0.00    0.00 
         9             10         6       -43.58     0.00   0.00   0.12    0.01    0.01 
        11             12        10       -22.54     0.00   0.00   0.06    0.00    0.00 
        13             14        12       -19.14     0.00   0.00   0.05    0.00    0.00 
        15             16        14       -18.42     0.00   0.00   0.05    0.00    0.00 
        17             16        18        17.20     0.00   0.00   0.05    0.00    0.00 
        19             14        20        -2.38     0.00   0.00   0.02    0.00    0.00 
        21             20        22        -5.18     0.00   0.00   0.03    0.00    0.00 
        23             22        24        -8.28     0.00   0.00   0.05    0.00    0.00 
        25             24        10        -7.89     0.00   0.00   0.02    0.00    0.00 
        27             24        26        10.42     0.00   0.00   0.07    0.00    0.00 
        29             26        28         4.91     0.00   0.00   0.03    0.00    0.00 
        31             30        28         0.60     0.00   0.00   0.00    0.00    0.00 
        33             32        30         6.72     0.00   0.00   0.04    0.00    0.00 
        35             10        32        13.15     0.00   0.00   0.08    0.01    0.01 
        37             24        38       -10.81     0.00   0.00   0.03    0.00    0.00 
        39             38        40         5.81     0.00   0.00   0.04    0.00    0.00 
        41             38        42       -14.31     0.00   0.00   0.04    0.00    0.00 
        43             42        44         3.67     0.00   0.00   0.02    0.00    0.00 
        45             42        46         3.06     0.00   0.00   0.02    0.00    0.00 
        47             42        48       -21.04     0.00   0.00   0.06    0.00    0.00 
        49             48        50         5.51     0.00   0.00   0.04    0.00    0.00 
        51             48        52       -29.61     0.00   0.00   0.08    0.00    0.00 
        53             52        54         4.00     0.00   0.00   0.03    0.00    0.00 
        55             52        56       -37.28     0.00   0.00   0.11    0.01    0.01 
        57             56        58         2.14     0.00   0.00   0.01    0.00    0.00 
        59             56        60         4.30     0.00   0.00   0.03    0.00    0.00 
        61             38        62        -2.31     0.00   0.00   0.01    0.00    0.00 
        63             62        64        -5.98     0.00   0.00   0.04    0.00    0.00 
        65             64        66        -9.98     0.00   0.00   0.06    0.00    0.00 
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        67             66        68         5.51     0.00   0.00   0.04    0.00    0.00 
        69             66        70       -16.71     0.00   0.00   0.11    0.01    0.01 
        71             70        72         5.80     0.00   0.00   0.04    0.00    0.00 
        73             70        74       -23.73     0.00   0.00   0.15    0.02    0.02 
        75             56        74       -43.72     0.00   0.00   0.12    0.01    0.01 
        77             74        78         4.90     0.00   0.00   0.03    0.00    0.00 
        79             74        80       -72.35     0.01   0.00   0.21    0.02    0.02 
        81             80        82         4.90     0.00   0.00   0.03    0.00    0.00 
        83             80        84       -77.25     0.01   0.00   0.22    0.03    0.03 
        85             84        86         4.90     0.00   0.00   0.03    0.00    0.00 
        87             84        88       -82.15     0.01   0.00   0.23    0.03    0.03 
       101              2       R-1       -29.24     0.01   0.00   0.08    0.00    0.00 
       103              4         2       -29.24     0.02   0.00   0.08    0.00    0.00 
       105              4        88       -43.34     0.01   0.00   0.12    0.01    0.01 
       107             88        90      -125.49     0.01   0.00   0.20    0.02    0.02 
       109             90       R-2      -125.49     0.00   0.00   0.04    0.00    0.00 
 
 
 
 N O D E   R E S U L T S 
 
       NODE          NODE      EXTERNAL   HYDRAULIC    NODE   PRESSURE    NODE 
       NAME          TITLE      DEMAND      GRADE   ELEVATION   HEAD    PRESSURE 
                                  gpm         ft        ft       ft        psi 
 ------------------------------------------------------------------------------ 
          2                       0.00      1626.99   1436.00   190.99    82.76 
          4                       0.00      1626.98   1443.00   183.98    79.72 
          5                      27.60      1626.97   1452.00   174.97    75.82 
          6                       0.00      1626.96   1456.00   170.96    74.08 
          8                       1.40      1626.96   1458.00   168.96    73.22 
         10                       0.00      1626.96   1462.10   164.86    71.44 
         12                       3.40      1626.96   1472.30   154.66    67.02 
         14                       3.10      1626.96   1480.60   146.36    63.42 
         16                       1.22      1626.96   1482.00   144.96    62.81 
         18                      17.20      1626.96   1490.00   136.96    59.35 
         20                       2.80      1626.96   1489.60   137.36    59.52 
         22                       3.10      1626.96   1485.00   141.96    61.51 
         24                       0.00      1626.96   1478.80   148.16    64.20 
         26                       5.51      1626.96   1476.80   150.16    65.07 
         28                       5.51      1626.96   1470.10   156.86    67.97 
         30                       6.12      1626.96   1466.20   160.76    69.66 
         32                       6.43      1626.96   1467.20   159.76    69.23 
         38                       0.00      1626.96   1487.50   139.46    60.43 
         40                       5.81      1626.96   1496.00   130.96    56.75 
         42                       0.00      1626.96   1493.50   133.46    57.83 
         44                       3.67      1626.96   1501.60   125.36    54.32 
         46                       3.06      1626.96   1501.20   125.76    54.50 
         48                       3.06      1626.96   1490.40   136.56    59.18 
         50                       5.51      1626.96   1499.90   127.06    55.06 
         52                       3.67      1626.96   1486.00   140.96    61.08 
         54                       4.00      1626.96   1499.40   127.56    55.28 
         56                       0.00      1626.96   1478.30   148.66    64.42 
         58                       2.14      1626.96   1483.00   143.96    62.38 
         60                       4.30      1626.96   1482.90   144.06    62.43 
         62                       3.67      1626.96   1482.90   144.06    62.43 
         64                       4.00      1626.96   1477.00   149.96    64.98 
         66                       1.22      1626.96   1473.20   153.76    66.63 
         68                       5.51      1626.96   1472.80   154.16    66.80 
         70                       1.22      1626.96   1471.10   155.86    67.54 
         72                       5.80      1626.96   1470.20   156.76    67.93 
         74                       0.00      1626.97   1470.00   156.97    68.02 
         78                       4.90      1626.97   1482.90   144.07    62.43 
         80                       0.00      1626.97   1461.00   165.97    71.92 
         82                       4.90      1626.97   1473.00   153.97    66.72 
         84                       0.00      1626.98   1452.80   174.18    75.48 
         86                       4.90      1626.98   1460.20   166.78    72.27 
         88                       0.00      1626.99   1451.60   175.39    76.00 
         90                       0.00      1627.00   1451.00   176.00    76.27 
        R-1                       ----      1627.00   1427.00   200.00    86.67 
        R-2                       ----      1627.00   1412.00   215.00    93.17 
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 M A X I M U M   A N D   M I N I M U M   V A L U E S 
 
 
     P R E S S U R E S 
 
          JUNCTION     MAXIMUM            JUNCTION     MINIMUM 
           NUMBER     PRESSURES            NUMBER     PRESSURES 
                         psi                             psi 
          ---------------------           --------------------- 
            R-2         93.17                44         54.32 
            R-1         86.67                46         54.50 
              2         82.76                50         55.06 
              4         79.72                54         55.28 
             90         76.27                40         56.75 
 
     V E L O C I T I E S 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      VELOCITY            NUMBER      VELOCITY 
                        (ft/s)                          (ft/s) 
          ---------------------           --------------------- 
             87          0.23                31          0.00 
             83          0.22                 7          0.01 
              1          0.21                57          0.01 
             79          0.21                61          0.01 
            107          0.20                19          0.02 
 
     H L + M L  /  1 0 0 0 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER    HL+ML/1000             NUMBER    HL+ML/1000 
                       (ft/ft)                         (ft/ft) 
          ---------------------           --------------------- 
             87          0.03                31          0.00 
             83          0.03                 7          0.00 
              1          0.02                57          0.00 
             79          0.02                61          0.00 
             73          0.02                19          0.00 
 
     H L  /  1 0 0 0 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      HL/1000             NUMBER      HL/1000 
                       (ft/ft)                         (ft/ft) 
          ---------------------           --------------------- 
             87          0.03                31          0.00 
             83          0.03                 7          0.00 
              1          0.02                57          0.00 
             79          0.02                61          0.00 
             73          0.02                19          0.00 
 
 
 
 S U M M A R Y   O F   I N F L O W S   A N D   O U T F L O W S 
 
 (+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES 
 (-) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES 
 
        NODE       FLOWRATE       NODE     
        NAME        gpm           TITLE     
     -------------------------------------------- 
      R-1              29.24                     
      R-2             125.49                     
 
 NET SYSTEM INFLOW  =    154.73 
 NET SYSTEM OUTFLOW =      0.00 
 NET SYSTEM DEMAND  =    154.73 
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================================================================================ 
Case:   1 = MAXIMUM DAY DEMAND NO FIRE 
 
 C H A N G E S   F O R   N E X T   S I M U L A T I O N  (Change Number =   1 ) 
  
  
 JUNCTION DEMANDS CHANGED - PLEASE SEE RESULTS TABLE 
 
 TANK at node        R-1  has a new HGL of                1616.000 
 TANK at node        R-2  has a new HGL of                1618.000 
 
 RESULTS OBTAINED AFTER    6 TRIALS: ACCURACY = 0.13340E-04 
 
 
 
 P I P E L I N E   R E S U L T S 
 
   STATUS CODE:   XX -CLOSED PIPE    CV -CHECK VALVE   
 
   P I P E             NODE NUMBERS     FLOWRATE     HEAD  MINOR   LINE   HL+ML/    HL/ 
   N A M E             #1        #2                  LOSS   LOSS   VELO.   1000    1000 
                                          gpm         ft     ft     ft/s  ft/f     ft/f 
 ----------------------------------------------------------------------------------------- 
         1              4         5        41.51     0.00   0.00   0.12    0.01    0.01 
         3              5         6       -13.69     0.00   0.00   0.04    0.00    0.00 
         7              6         8         2.80     0.00   0.00   0.02    0.00    0.00 
         9             10         6        16.49     0.00   0.00   0.05    0.00    0.00 
        11             12        10       -39.13     0.00   0.00   0.11    0.01    0.01 
        13             14        12       -32.33     0.00   0.00   0.09    0.01    0.01 
        15             16        14       -36.84     0.00   0.00   0.10    0.01    0.01 
        17             16        18        34.40     0.00   0.00   0.10    0.01    0.01 
        19             14        20       -10.71     0.00   0.00   0.07    0.00    0.00 
        21             20        22       -16.31     0.00   0.00   0.10    0.01    0.01 
        23             22        24       -22.51     0.01   0.00   0.14    0.02    0.02 
        25             24        10        78.37     0.01   0.00   0.22    0.03    0.03 
        27             24        26        24.39     0.01   0.00   0.16    0.02    0.02 
        29             26        28        13.37     0.00   0.00   0.09    0.01    0.01 
        31             30        28        -2.35     0.00   0.00   0.01    0.00    0.00 
        33             32        30         9.89     0.00   0.00   0.06    0.00    0.00 
        35             10        32        22.75     0.01   0.00   0.15    0.02    0.02 
        37             24        38      -125.27     0.02   0.00   0.36    0.06    0.06 
        39             38        40        11.62     0.00   0.00   0.07    0.01    0.01 
        41             38        42      -102.31     0.01   0.00   0.29    0.04    0.04 
        43             42        44         7.34     0.00   0.00   0.05    0.00    0.00 
        45             42        46         6.12     0.00   0.00   0.04    0.00    0.00 
        47             42        48      -115.77     0.01   0.00   0.33    0.05    0.05 
        49             48        50        11.02     0.00   0.00   0.07    0.01    0.01 
        51             48        52      -132.91     0.02   0.00   0.38    0.07    0.07 
        53             52        54         8.00     0.00   0.00   0.05    0.00    0.00 
        55             52        56      -148.25     0.04   0.00   0.42    0.09    0.09 
        57             56        58         4.28     0.00   0.00   0.03    0.00    0.00 
        59             56        60         8.60     0.00   0.00   0.05    0.00    0.00 
        61             38        62       -34.58     0.02   0.00   0.22    0.04    0.04 
        63             62        64       -41.92     0.02   0.00   0.27    0.06    0.06 
        65             64        66       -49.92     0.02   0.00   0.32    0.08    0.08 
        67             66        68        11.02     0.00   0.00   0.07    0.01    0.01 
        69             66        70       -63.38     0.03   0.00   0.40    0.13    0.13 
        71             70        72        11.60     0.00   0.00   0.07    0.01    0.01 
        73             70        74       -77.42     0.03   0.00   0.49    0.19    0.19 
        75             56        74      -161.13     0.03   0.00   0.46    0.10    0.10 
        77             74        78         9.80     0.00   0.00   0.06    0.00    0.00 
        79             74        80      -248.35     0.07   0.00   0.70    0.22    0.22 
        81             80        82         9.80     0.00   0.00   0.06    0.00    0.00 
        83             80        84      -258.15     0.06   0.00   0.73    0.24    0.24 
        85             84        86         9.80     0.00   0.00   0.06    0.00    0.00 
        87             84        88      -267.95     0.05   0.00   0.76    0.26    0.26 
       101              2       R-1       279.77     0.43   0.00   0.79    0.28    0.28 
       103              4         2       279.77     1.01   0.00   0.79    0.28    0.28 
       105              4        88      -321.28     0.32   0.00   0.91    0.36    0.36 
       107             88        90      -589.23     0.24   0.00   0.94    0.27    0.27 
       109             90       R-2      -589.23     0.01   0.00   0.19    0.01    0.01 
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 N O D E   R E S U L T S 
 
       NODE          NODE      EXTERNAL   HYDRAULIC    NODE   PRESSURE    NODE 
       NAME          TITLE      DEMAND      GRADE   ELEVATION   HEAD    PRESSURE 
                                  gpm         ft        ft       ft        psi 
 ------------------------------------------------------------------------------ 
          2                       0.00      1616.43   1436.00   180.43    78.18 
          4                       0.00      1617.43   1443.00   174.43    75.59 
          5                      55.20(2.00)1617.43   1452.00   165.43    71.69 
          6                       0.00      1617.43   1456.00   161.43    69.95 
          8                       2.80(2.00)1617.43   1458.00   159.43    69.09 
         10                       0.00      1617.43   1462.10   155.33    67.31 
         12                       6.80(2.00)1617.43   1472.30   145.13    62.89 
         14                       6.20(2.00)1617.43   1480.60   136.83    59.29 
         16                       2.44(2.00)1617.43   1482.00   135.43    58.68 
         18                      34.40(2.00)1617.42   1490.00   127.42    55.22 
         20                       5.60(2.00)1617.43   1489.60   127.83    55.39 
         22                       6.20(2.00)1617.43   1485.00   132.43    57.39 
         24                       0.00      1617.44   1478.80   138.64    60.08 
         26                      11.02(2.00)1617.43   1476.80   140.63    60.94 
         28                      11.02(2.00)1617.42   1470.10   147.32    63.84 
         30                      12.24(2.00)1617.42   1466.20   151.22    65.53 
         32                      12.86(2.00)1617.42   1467.20   150.22    65.10 
         38                       0.00      1617.45   1487.50   129.95    56.31 
         40                      11.62(2.00)1617.45   1496.00   121.45    52.63 
         42                       0.00      1617.47   1493.50   123.97    53.72 
         44                       7.34(2.00)1617.46   1501.60   115.86    50.21 
         46                       6.12(2.00)1617.47   1501.20   116.27    50.38 
         48                       6.12(2.00)1617.48   1490.40   127.08    55.07 
         50                      11.02(2.00)1617.48   1499.90   117.58    50.95 
         52                       7.34(2.00)1617.50   1486.00   131.50    56.98 
         54                       8.00(2.00)1617.50   1499.40   118.10    51.18 
         56                       0.00      1617.54   1478.30   139.24    60.34 
         58                       4.28(2.00)1617.54   1483.00   134.54    58.30 
         60                       8.60(2.00)1617.54   1482.90   134.64    58.35 
         62                       7.34(2.00)1617.47   1482.90   134.57    58.31 
         64                       8.00(2.00)1617.49   1477.00   140.49    60.88 
         66                       2.44(2.00)1617.51   1473.20   144.31    62.53 
         68                      11.02(2.00)1617.50   1472.80   144.70    62.71 
         70                       2.44(2.00)1617.54   1471.10   146.44    63.46 
         72                      11.60(2.00)1617.54   1470.20   147.34    63.85 
         74                       0.00      1617.57   1470.00   147.57    63.95 
         78                       9.80(2.00)1617.57   1482.90   134.67    58.36 
         80                       0.00      1617.64   1461.00   156.64    67.88 
         82                       9.80(2.00)1617.64   1473.00   144.64    62.68 
         84                       0.00      1617.70   1452.80   164.90    71.46 
         86                       9.80(2.00)1617.70   1460.20   157.50    68.25 
         88                       0.00      1617.75   1451.60   166.15    72.00 
         90                       0.00      1617.99   1451.00   166.99    72.36 
        R-1                       ----      1616.00   1427.00   189.00    81.90 
        R-2                       ----      1618.00   1412.00   206.00    89.27 
 
 
 
 M A X I M U M   A N D   M I N I M U M   V A L U E S 
 
 
     P R E S S U R E S 
 
          JUNCTION     MAXIMUM            JUNCTION     MINIMUM 
           NUMBER     PRESSURES            NUMBER     PRESSURES 
                         psi                             psi 
          ---------------------           --------------------- 
            R-2         89.27                44         50.21 
            R-1         81.90                46         50.38 
              2         78.18                50         50.95 
              4         75.59                54         51.18 
             90         72.36                40         52.63 
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 V E L O C I T I E S 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      VELOCITY            NUMBER      VELOCITY 
                        (ft/s)                          (ft/s) 
          ---------------------           --------------------- 
            107          0.94                31          0.01 
            105          0.91                 7          0.02 
            103          0.79                57          0.03 
            101          0.79                 3          0.04 
             87          0.76                45          0.04 
 
     H L + M L  /  1 0 0 0 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER    HL+ML/1000             NUMBER    HL+ML/1000 
                       (ft/ft)                         (ft/ft) 
          ---------------------           --------------------- 
            105          0.36                31          0.00 
            103          0.28                 7          0.00 
            101          0.28                57          0.00 
            107          0.27                 3          0.00 
             87          0.26                 9          0.00 
 
     H L  /  1 0 0 0 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      HL/1000             NUMBER      HL/1000 
                       (ft/ft)                         (ft/ft) 
          ---------------------           --------------------- 
            105          0.36                31          0.00 
            103          0.28                 7          0.00 
            101          0.28                57          0.00 
            107          0.27                 3          0.00 
             87          0.26                 9          0.00 
 
 
 
 S U M M A R Y   O F   I N F L O W S   A N D   O U T F L O W S 
 
 (+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES 
 (-) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES 
 
        NODE       FLOWRATE       NODE     
        NAME        gpm           TITLE     
     -------------------------------------------- 
      R-1            -279.77                     
      R-2             589.23                     
 
 NET SYSTEM INFLOW  =    589.23 
 NET SYSTEM OUTFLOW =   -279.77 
 NET SYSTEM DEMAND  =    309.46 
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================================================================================ 
Case:   2 = PEAK HOUR DEMAND 
 
 
 
 C H A N G E S   F O R   N E X T   S I M U L A T I O N  (Change Number =   2 ) 
  
  
 JUNCTION DEMANDS CHANGED - PLEASE SEE RESULTS TABLE 
 
 TANK at node        R-1  has a new HGL of                1591.000 
 TANK at node        R-2  has a new HGL of                1595.000 
 
 RESULTS OBTAINED AFTER    4 TRIALS: ACCURACY = 0.81041E-06 
 
 
 
 P I P E L I N E   R E S U L T S 
 
   STATUS CODE:   XX -CLOSED PIPE    CV -CHECK VALVE   
 
   P I P E             NODE NUMBERS     FLOWRATE     HEAD  MINOR   LINE   HL+ML/    HL/ 
   N A M E             #1        #2                  LOSS   LOSS   VELO.   1000    1000 
                                          gpm         ft     ft     ft/s  ft/f     ft/f 
 ----------------------------------------------------------------------------------------- 
         1              4         5       148.23     0.05   0.00   0.42    0.09    0.09 
         3              5         6        37.83     0.00   0.00   0.11    0.01    0.01 
         7              6         8         5.60     0.00   0.00   0.04    0.00    0.00 
         9             10         6       -32.23     0.00   0.00   0.09    0.01    0.01 
        11             12        10       -84.14     0.01   0.00   0.24    0.03    0.03 
        13             14        12       -70.54     0.01   0.00   0.20    0.02    0.02 
        15             16        14       -73.68     0.00   0.00   0.21    0.02    0.02 
        17             16        18        68.80     0.01   0.00   0.20    0.02    0.02 
        19             14        20       -15.54     0.00   0.00   0.10    0.01    0.01 
        21             20        22       -26.74     0.01   0.00   0.17    0.03    0.03 
        23             22        24       -39.14     0.02   0.00   0.25    0.05    0.05 
        25             24        10       101.10     0.01   0.00   0.29    0.04    0.04 
        27             24        26        45.08     0.03   0.00   0.29    0.07    0.07 
        29             26        28        23.04     0.01   0.00   0.15    0.02    0.02 
        31             30        28        -1.00     0.00   0.00   0.01    0.00    0.00 
        33             32        30        23.48     0.01   0.00   0.15    0.02    0.02 
        35             10        32        49.20     0.02   0.00   0.31    0.08    0.08 
        37             24        38      -185.33     0.04   0.00   0.53    0.13    0.13 
        39             38        40        23.24     0.01   0.00   0.15    0.02    0.02 
        41             38        42      -157.87     0.03   0.00   0.45    0.10    0.10 
        43             42        44        14.68     0.00   0.00   0.09    0.01    0.01 
        45             42        46        12.24     0.00   0.00   0.08    0.01    0.01 
        47             42        48      -184.79     0.03   0.00   0.52    0.13    0.13 
        49             48        50        22.04     0.01   0.00   0.14    0.02    0.02 
        51             48        52      -219.07     0.06   0.00   0.62    0.18    0.18 
        53             52        54        16.00     0.01   0.00   0.10    0.01    0.01 
        55             52        56      -249.75     0.11   0.00   0.71    0.23    0.23 
        57             56        58         8.56     0.00   0.00   0.05    0.00    0.00 
        59             56        60        17.20     0.01   0.00   0.11    0.01    0.01 
        61             38        62       -50.70     0.03   0.00   0.32    0.08    0.08 
        63             62        64       -65.38     0.04   0.00   0.42    0.14    0.14 
        65             64        66       -81.38     0.05   0.00   0.52    0.20    0.20 
        67             66        68        22.04     0.01   0.00   0.14    0.02    0.02 
        69             66        70      -108.30     0.09   0.00   0.69    0.35    0.35 
        71             70        72        23.20     0.01   0.00   0.15    0.02    0.02 
        73             70        74      -136.38     0.09   0.00   0.87    0.53    0.53 
        75             56        74      -275.51     0.08   0.00   0.78    0.27    0.27 
        77             74        78        19.60     0.01   0.00   0.13    0.01    0.01 
        79             74        80      -431.49     0.18   0.00   1.22    0.62    0.62 
        81             80        82        19.60     0.01   0.00   0.13    0.01    0.01 
        83             80        84      -451.09     0.18   0.00   1.28    0.67    0.67 
        85             84        86        19.60     0.01   0.00   0.13    0.01    0.01 
        87             84        88      -470.69     0.15   0.00   1.34    0.73    0.73 
       101              2       R-1       380.86     0.75   0.00   1.08    0.49    0.49 
       103              4         2       380.86     1.79   0.00   1.08    0.49    0.49 
       105              4        88      -529.09     0.80   0.00   1.50    0.90    0.90 
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       107             88        90      -999.78     0.63   0.00   1.60    0.72    0.72 
       109             90       R-2      -999.78     0.03   0.00   0.32    0.01    0.01 
 
 
 
 N O D E   R E S U L T S 
 
       NODE          NODE      EXTERNAL   HYDRAULIC    NODE   PRESSURE    NODE 
       NAME          TITLE      DEMAND      GRADE   ELEVATION   HEAD    PRESSURE 
                                  gpm         ft        ft       ft        psi 
 ------------------------------------------------------------------------------ 
          2                       0.00      1591.75   1436.00   155.75    67.49 
          4                       0.00      1593.54   1443.00   150.54    65.23 
          5                     110.40(4.00)1593.49   1452.00   141.49    61.31 
          6                       0.00      1593.49   1456.00   137.49    59.58 
          8                       5.60(4.00)1593.49   1458.00   135.49    58.71 
         10                       0.00      1593.49   1462.10   131.39    56.93 
         12                      13.60(4.00)1593.48   1472.30   121.18    52.51 
         14                      12.40(4.00)1593.47   1480.60   112.87    48.91 
         16                       4.88(4.00)1593.47   1482.00   111.47    48.30 
         18                      68.80(4.00)1593.45   1490.00   103.45    44.83 
         20                      11.20(4.00)1593.47   1489.60   103.87    45.01 
         22                      12.40(4.00)1593.48   1485.00   108.48    47.01 
         24                       0.00      1593.50   1478.80   114.70    49.70 
         26                      22.04(4.00)1593.47   1476.80   116.67    50.56 
         28                      22.04(4.00)1593.46   1470.10   123.36    53.46 
         30                      24.48(4.00)1593.46   1466.20   127.26    55.15 
         32                      25.72(4.00)1593.46   1467.20   126.26    54.71 
         38                       0.00      1593.53   1487.50   106.03    45.95 
         40                      23.24(4.00)1593.52   1496.00    97.52    42.26 
         42                       0.00      1593.56   1493.50   100.06    43.36 
         44                      14.68(4.00)1593.56   1501.60    91.96    39.85 
         46                      12.24(4.00)1593.56   1501.20    92.36    40.02 
         48                      12.24(4.00)1593.59   1490.40   103.19    44.72 
         50                      22.04(4.00)1593.59   1499.90    93.69    40.60 
         52                      14.68(4.00)1593.65   1486.00   107.65    46.65 
         54                      16.00(4.00)1593.65   1499.40    94.25    40.84 
         56                       0.00      1593.76   1478.30   115.46    50.03 
         58                       8.56(4.00)1593.76   1483.00   110.76    48.00 
         60                      17.20(4.00)1593.75   1482.90   110.85    48.04 
         62                      14.68(4.00)1593.56   1482.90   110.66    47.95 
         64                      16.00(4.00)1593.60   1477.00   116.60    50.53 
         66                       4.88(4.00)1593.65   1473.20   120.45    52.20 
         68                      22.04(4.00)1593.65   1472.80   120.85    52.37 
         70                       4.88(4.00)1593.74   1471.10   122.64    53.15 
         72                      23.20(4.00)1593.73   1470.20   123.53    53.53 
         74                       0.00      1593.84   1470.00   123.84    53.66 
         78                      19.60(4.00)1593.83   1482.90   110.93    48.07 
         80                       0.00      1594.02   1461.00   133.02    57.64 
         82                      19.60(4.00)1594.01   1473.00   121.01    52.44 
         84                       0.00      1594.20   1452.80   141.40    61.27 
         86                      19.60(4.00)1594.19   1460.20   133.99    58.06 
         88                       0.00      1594.34   1451.60   142.74    61.86 
         90                       0.00      1594.97   1451.00   143.97    62.39 
        R-1                       ----      1591.00   1427.00   164.00    71.07 
        R-2                       ----      1595.00   1412.00   183.00    79.30 
 
 M A X I M U M   A N D   M I N I M U M   V A L U E S 
 
     P R E S S U R E S 
 
          JUNCTION     MAXIMUM            JUNCTION     MINIMUM 
           NUMBER     PRESSURES            NUMBER     PRESSURES 
                         psi                             psi 
          ---------------------           --------------------- 
            R-2         79.30                44         39.85 
            R-1         71.07                46         40.02 
              2         67.49                50         40.60 
              4         65.23                54         40.84 
             90         62.39                40         42.26 
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     V E L O C I T I E S 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      VELOCITY            NUMBER      VELOCITY 
                        (ft/s)                          (ft/s) 
          ---------------------           --------------------- 
            107          1.60                31          0.01 
            105          1.50                 7          0.04 
             87          1.34                57          0.05 
             83          1.28                45          0.08 
             79          1.22                 9          0.09 
 
     H L + M L  /  1 0 0 0 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER    HL+ML/1000             NUMBER    HL+ML/1000 
                       (ft/ft)                         (ft/ft) 
          ---------------------           --------------------- 
            105          0.90                31          0.00 
             87          0.73                 7          0.00 
            107          0.72                57          0.00 
             83          0.67                 9          0.01 
             79          0.62                45          0.01 
 
     H L  /  1 0 0 0 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      HL/1000             NUMBER      HL/1000 
                       (ft/ft)                         (ft/ft) 
          ---------------------           --------------------- 
            105          0.90                31          0.00 
             87          0.73                 7          0.00 
            107          0.72                57          0.00 
             83          0.67                 9          0.01 
             79          0.62                45          0.01 
 
 
 
 S U M M A R Y   O F   I N F L O W S   A N D   O U T F L O W S 
 
 (+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES 
 (-) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES 
 
        NODE       FLOWRATE       NODE     
        NAME        gpm           TITLE     
     -------------------------------------------- 
      R-1            -380.86                     
      R-2             999.78                     
 
 NET SYSTEM INFLOW  =    999.78 
 NET SYSTEM OUTFLOW =   -380.86 
 NET SYSTEM DEMAND  =    618.92 
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================================================================================ 
Case:   3 = MAXIMUM DAY DEMAND + FIRE NODE 44 
 
 
 
 C H A N G E S   F O R   N E X T   S I M U L A T I O N  (Change Number =   3 ) 
  
  
 JUNCTION DEMANDS CHANGED - PLEASE SEE RESULTS TABLE 
 
 TANK at node        R-1  has a new HGL of                1585.000 
 TANK at node        R-2  has a new HGL of                1614.000 
 
 RESULTS OBTAINED AFTER    5 TRIALS: ACCURACY = 0.24656E-04 
 
 P I P E L I N E   R E S U L T S 
 
   STATUS CODE:   XX -CLOSED PIPE    CV -CHECK VALVE   
 
   P I P E             NODE NUMBERS     FLOWRATE     HEAD  MINOR   LINE   HL+ML/    HL/ 
   N A M E             #1        #2                  LOSS   LOSS   VELO.   1000    1000 
                                          gpm         ft     ft     ft/s  ft/f     ft/f 
 ----------------------------------------------------------------------------------------- 
         1              4         5       473.37     0.41   0.00   1.34    0.74    0.74 
         3              5         6       418.17     0.32   0.00   1.19    0.59    0.59 
         7              6         8         2.80     0.00   0.00   0.02    0.00    0.00 
         9             10         6      -415.37     0.12   0.00   1.18    0.58    0.58 
        11             12        10       -91.97     0.01   0.00   0.26    0.04    0.04 
        13             14        12       -85.17     0.01   0.00   0.24    0.03    0.03 
        15             16        14       -36.84     0.00   0.00   0.10    0.01    0.01 
        17             16        18        34.40     0.00   0.00   0.10    0.01    0.01 
        19             14        20        42.13     0.02   0.00   0.27    0.06    0.06 
        21             20        22        36.53     0.01   0.00   0.23    0.05    0.05 
        23             22        24        30.33     0.01   0.00   0.19    0.03    0.03 
        25             24        10      -268.69     0.06   0.00   0.76    0.26    0.26 
        27             24        26        -7.57     0.00   0.00   0.05    0.00    0.00 
        29             26        28       -18.59     0.01   0.00   0.12    0.01    0.01 
        31             30        28        29.61     0.01   0.00   0.19    0.03    0.03 
        33             32        30        41.85     0.02   0.00   0.27    0.06    0.06 
        35             10        32        54.71     0.03   0.00   0.35    0.10    0.10 
        37             24        38       306.59     0.09   0.00   0.87    0.33    0.33 
        39             38        40        11.62     0.00   0.00   0.07    0.01    0.01 
        41             38        42       591.55     0.31   0.00   1.68    1.11    1.11 
        43             42        44      1507.00    19.49   0.00   9.62   45.28   45.28 
        45             42        46         6.12     0.00   0.00   0.04    0.00    0.00 
        47             42        48      -921.57     0.69   0.00   2.61    2.53    2.53 
        49             48        50        11.02     0.00   0.00   0.07    0.01    0.01 
        51             48        52      -938.71     0.84   0.00   2.66    2.62    2.62 
        53             52        54         8.00     0.00   0.00   0.05    0.00    0.00 
        55             52        56      -954.05     1.30   0.00   2.71    2.70    2.70 
        57             56        58         4.28     0.00   0.00   0.03    0.00    0.00 
        59             56        60         8.60     0.00   0.00   0.05    0.00    0.00 
        61             38        62      -296.58     0.84   0.00   1.89    2.23    2.23 
        63             62        64      -303.92     0.64   0.00   1.94    2.33    2.33 
        65             64        66      -311.92     0.64   0.00   1.99    2.45    2.45 
        67             66        68        11.02     0.00   0.00   0.07    0.01    0.01 
        69             66        70      -325.38     0.69   0.00   2.08    2.65    2.65 
        71             70        72        11.60     0.00   0.00   0.07    0.01    0.01 
        73             70        74      -339.42     0.51   0.00   2.17    2.86    2.86 
        75             56        74      -966.93     0.80   0.00   2.74    2.76    2.76 
        77             74        78         9.80     0.00   0.00   0.06    0.00    0.00 
        79             74        80     -1316.15     1.43   0.00   3.73    4.89    4.89 
        81             80        82         9.80     0.00   0.00   0.06    0.00    0.00 
        83             80        84     -1325.95     1.31   0.00   3.76    4.96    4.96 
        85             84        86         9.80     0.00   0.00   0.06    0.00    0.00 
        87             84        88     -1335.75     1.01   0.00   3.79    5.03    5.03 
       101              2       R-1      1102.39     5.39   0.00   3.13    3.52    3.52 
       103              4         2      1102.39    12.79   0.00   3.13    3.52    3.52 
       105              4        88     -1575.76     6.07   0.00   4.47    6.83    6.83 
       107             88        90     -2911.51     4.55   0.00   4.65    5.24    5.24 
       109             90       R-2     -2911.51     0.20   0.00   0.92    0.10    0.10 
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 N O D E   R E S U L T S 
 
       NODE          NODE      EXTERNAL   HYDRAULIC    NODE   PRESSURE    NODE 
       NAME          TITLE      DEMAND      GRADE   ELEVATION   HEAD    PRESSURE 
                                  gpm         ft        ft       ft        psi 
 ------------------------------------------------------------------------------ 
          2                       0.00      1590.39   1436.00   154.39    66.90 
          4                       0.00      1603.18   1443.00   160.18    69.41 
          5                      55.20(2.00)1602.77   1452.00   150.77    65.33 
          6                       0.00      1602.45   1456.00   146.45    63.46 
          8                       2.80(2.00)1602.45   1458.00   144.45    62.59 
         10                       0.00      1602.33   1462.10   140.23    60.77 
         12                       6.80(2.00)1602.32   1472.30   130.02    56.34 
         14                       6.20(2.00)1602.31   1480.60   121.71    52.74 
         16                       2.44(2.00)1602.31   1482.00   120.31    52.13 
         18                      34.40(2.00)1602.30   1490.00   112.30    48.67 
         20                       5.60(2.00)1602.29   1489.60   112.69    48.83 
         22                       6.20(2.00)1602.28   1485.00   117.28    50.82 
         24                       0.00      1602.27   1478.80   123.47    53.50 
         26                      11.02(2.00)1602.27   1476.80   125.47    54.37 
         28                      11.02(2.00)1602.28   1470.10   132.18    57.28 
         30                      12.24(2.00)1602.29   1466.20   136.09    58.97 
         32                      12.86(2.00)1602.30   1467.20   135.10    58.54 
         38                       0.00      1602.18   1487.50   114.68    49.69 
         40                      11.62(2.00)1602.18   1496.00   106.18    46.01 
         42                       0.00      1601.87   1493.50   108.37    46.96 
         44                    1507.00( ** )1582.37   1501.60    80.77    35.00 
         46                       6.12(2.00)1601.87   1501.20   100.67    43.62 
         48                       6.12(2.00)1602.55   1490.40   112.15    48.60 
         50                      11.02(2.00)1602.55   1499.90   102.65    44.48 
         52                       7.34(2.00)1603.40   1486.00   117.40    50.87 
         54                       8.00(2.00)1603.39   1499.40   103.99    45.06 
         56                       0.00      1604.69   1478.30   126.39    54.77 
         58                       4.28(2.00)1604.69   1483.00   121.69    52.73 
         60                       8.60(2.00)1604.69   1482.90   121.79    52.78 
         62                       7.34(2.00)1603.02   1482.90   120.12    52.05 
         64                       8.00(2.00)1603.66   1477.00   126.66    54.89 
         66                       2.44(2.00)1604.30   1473.20   131.10    56.81 
         68                      11.02(2.00)1604.30   1472.80   131.50    56.98 
         70                       2.44(2.00)1604.99   1471.10   133.89    58.02 
         72                      11.60(2.00)1604.99   1470.20   134.79    58.41 
         74                       0.00      1605.50   1470.00   135.50    58.71 
         78                       9.80(2.00)1605.49   1482.90   122.59    53.12 
         80                       0.00      1606.92   1461.00   145.92    63.23 
         82                       9.80(2.00)1606.92   1473.00   133.92    58.03 
         84                       0.00      1608.23   1452.80   155.43    67.35 
         86                       9.80(2.00)1608.23   1460.20   148.03    64.15 
         88                       0.00      1609.25   1451.60   157.65    68.31 
         90                       0.00      1613.80   1451.00   162.80    70.55 
        R-1                       ----      1585.00   1427.00   158.00    68.47 
        R-2                       ----      1614.00   1412.00   202.00    87.53 
 
 
 M A X I M U M   A N D   M I N I M U M   V A L U E S 
 
     P R E S S U R E S 
 
          JUNCTION     MAXIMUM            JUNCTION     MINIMUM 
           NUMBER     PRESSURES            NUMBER     PRESSURES 
                         psi                             psi 
          ---------------------           --------------------- 
            R-2         87.53                44         35.00 
             90         70.55                46         43.62 
              4         69.41                50         44.48 
            R-1         68.47                54         45.06 
             88         68.31                40         46.01 
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   V E L O C I T I E S 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      VELOCITY            NUMBER      VELOCITY 
                        (ft/s)                          (ft/s) 
          ---------------------           --------------------- 
             43          9.62                 7          0.02 
            107          4.65                57          0.03 
            105          4.47                45          0.04 
             87          3.79                27          0.05 
             83          3.76                53          0.05 
 
     H L + M L  /  1 0 0 0 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER    HL+ML/1000             NUMBER    HL+ML/1000 
                       (ft/ft)                         (ft/ft) 
          ---------------------           --------------------- 
             43         45.28                 7          0.00 
            105          6.83                57          0.00 
            107          5.24                45          0.00 
             87          5.03                27          0.00 
             83          4.96                53          0.00 
 
     H L  /  1 0 0 0 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      HL/1000             NUMBER      HL/1000 
                       (ft/ft)                         (ft/ft) 
          ---------------------           --------------------- 
             43         45.28                 7          0.00 
            105          6.83                57          0.00 
            107          5.24                45          0.00 
             87          5.03                27          0.00 
             83          4.96                53          0.00 
 
 
 
 S U M M A R Y   O F   I N F L O W S   A N D   O U T F L O W S 
 
 (+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES 
 (-) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES 
 
        NODE       FLOWRATE       NODE     
        NAME        gpm           TITLE     
     -------------------------------------------- 
      R-1           -1102.39                     
      R-2            2911.51                     
 
 NET SYSTEM INFLOW  =   2911.51 
 NET SYSTEM OUTFLOW =  -1102.39 
 NET SYSTEM DEMAND  =   1809.12 
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================================================================================ 
Case:   4 = MAXIMUM DAY DEMAND + FIRE NODE 5 
 
 C H A N G E S   F O R   N E X T   S I M U L A T I O N  (Change Number =   4 ) 
  
  
 JUNCTION DEMANDS CHANGED - PLEASE SEE RESULTS TABLE 
 
 TANK at node        R-1  has a new HGL of                1555.000 
 TANK at node        R-2  has a new HGL of                1600.000 
 
 RESULTS OBTAINED AFTER    4 TRIALS: ACCURACY = 0.14239E-05 
 
 
 
 P I P E L I N E   R E S U L T S 
 
   STATUS CODE:   XX -CLOSED PIPE    CV -CHECK VALVE   
 
   P I P E             NODE NUMBERS     FLOWRATE     HEAD  MINOR   LINE   HL+ML/    HL/ 
   N A M E             #1        #2                  LOSS   LOSS   VELO.   1000    1000 
                                          gpm         ft     ft     ft/s  ft/f     ft/f 
 ----------------------------------------------------------------------------------------- 
         1              4         5      1581.43     3.80   0.00   4.49    6.87    6.87 
         3              5         6     -1473.77     3.33   0.00   4.18    6.03    6.03 
         7              6         8         2.80     0.00   0.00   0.02    0.00    0.00 
         9             10         6      1476.57     1.21   0.00   4.19    6.05    6.05 
        11             12        10       144.91     0.03   0.00   0.41    0.08    0.08 
        13             14        12       151.71     0.03   0.00   0.43    0.09    0.09 
        15             16        14       -36.84     0.00   0.00   0.10    0.01    0.01 
        17             16        18        34.40     0.00   0.00   0.10    0.01    0.01 
        19             14        20      -194.75     0.28   0.00   1.24    1.02    1.02 
        21             20        22      -200.35     0.29   0.00   1.28    1.08    1.08 
        23             22        24      -206.55     0.35   0.00   1.32    1.14    1.14 
        25             24        10      1217.39     0.97   0.00   3.45    4.23    4.23 
        27             24        26       161.42     0.31   0.00   1.03    0.72    0.72 
        29             26        28       150.40     0.27   0.00   0.96    0.63    0.63 
        31             30        28      -139.38     0.15   0.00   0.89    0.55    0.55 
        33             32        30      -127.14     0.13   0.00   0.81    0.46    0.46 
        35             10        32      -114.28     0.11   0.00   0.73    0.38    0.38 
        37             24        38     -1585.35     1.90   0.00   4.50    6.90    6.90 
        39             38        40        11.62     0.00   0.00   0.07    0.01    0.01 
        41             38        42     -1157.09     1.08   0.00   3.28    3.85    3.85 
        43             42        44         7.34     0.00   0.00   0.05    0.00    0.00 
        45             42        46         6.12     0.00   0.00   0.04    0.00    0.00 
        47             42        48     -1170.55     1.07   0.00   3.32    3.94    3.94 
        49             48        50        11.02     0.00   0.00   0.07    0.01    0.01 
        51             48        52     -1187.69     1.30   0.00   3.37    4.04    4.04 
        53             52        54         8.00     0.00   0.00   0.05    0.00    0.00 
        55             52        56     -1203.03     1.99   0.00   3.41    4.14    4.14 
        57             56        58         4.28     0.00   0.00   0.03    0.00    0.00 
        59             56        60         8.60     0.00   0.00   0.05    0.00    0.00 
        61             38        62      -439.89     1.74   0.00   2.81    4.63    4.63 
        63             62        64      -447.23     1.31   0.00   2.85    4.77    4.77 
        65             64        66      -455.23     1.29   0.00   2.91    4.93    4.93 
        67             66        68        11.02     0.00   0.00   0.07    0.01    0.01 
        69             66        70      -468.69     1.35   0.00   2.99    5.21    5.21 
        71             70        72        11.60     0.00   0.00   0.07    0.01    0.01 
        73             70        74      -482.73     0.97   0.00   3.08    5.50    5.50 
        75             56        74     -1215.91     1.23   0.00   3.45    4.22    4.22 
        77             74        78         9.80     0.00   0.00   0.06    0.00    0.00 
        79             74        80     -1708.43     2.32   0.00   4.85    7.93    7.93 
        81             80        82         9.80     0.00   0.00   0.06    0.00    0.00 
        83             80        84     -1718.24     2.12   0.00   4.87    8.01    8.01 
        85             84        86         9.80     0.00   0.00   0.06    0.00    0.00 
        87             84        88     -1728.04     1.63   0.00   4.90    8.10    8.10 
       101              2       R-1      1108.54     5.44   0.00   3.14    3.56    3.56 
       103              4         2      1108.54    12.92   0.00   3.14    3.56    3.56 
       105              4        88     -2689.97    16.35   0.00   7.63   18.38   18.38 
       107             88        90     -4418.00     9.86   0.00   7.05   11.35   11.35 
       109             90       R-2     -4418.00     0.43   0.00   1.39    0.22    0.22 
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 N O D E   R E S U L T S 
 
       NODE          NODE      EXTERNAL   HYDRAULIC    NODE   PRESSURE    NODE 
       NAME          TITLE      DEMAND      GRADE   ELEVATION   HEAD    PRESSURE 
                                  gpm         ft        ft       ft        psi 
 ------------------------------------------------------------------------------ 
          2                       0.00      1560.44   1436.00   124.44    53.93 
          4                       0.00      1573.36   1443.00   130.36    56.49 
          5                    3055.20( ** )1569.57   1452.00   117.57    50.95 
          6                       0.00      1572.90   1456.00   116.90    50.66 
          8                       2.80(2.00)1572.90   1458.00   114.90    49.79 
         10                       0.00      1574.11   1462.10   112.01    48.54 
         12                       6.80(2.00)1574.13   1472.30   101.83    44.13 
         14                       6.20(2.00)1574.16   1480.60    93.56    40.54 
         16                       2.44(2.00)1574.16   1482.00    92.16    39.94 
         18                      34.40(2.00)1574.16   1490.00    84.16    36.47 
         20                       5.60(2.00)1574.44   1489.60    84.84    36.76 
         22                       6.20(2.00)1574.73   1485.00    89.73    38.88 
         24                       0.00      1575.08   1478.80    96.28    41.72 
         26                      11.02(2.00)1574.77   1476.80    97.97    42.45 
         28                      11.02(2.00)1574.50   1470.10   104.40    45.24 
         30                      12.24(2.00)1574.34   1466.20   108.14    46.86 
         32                      12.86(2.00)1574.22   1467.20   107.02    46.37 
         38                       0.00      1576.98   1487.50    89.48    38.77 
         40                      11.62(2.00)1576.98   1496.00    80.98    35.09 
         42                       0.00      1578.06   1493.50    84.56    36.64 
         44                       7.34(2.00)1578.06   1501.60    76.46    33.13 
         46                       6.12(2.00)1578.06   1501.20    76.86    33.30 
         48                       6.12(2.00)1579.13   1490.40    88.73    38.45 
         50                      11.02(2.00)1579.12   1499.90    79.22    34.33 
         52                       7.34(2.00)1580.43   1486.00    94.43    40.92 
         54                       8.00(2.00)1580.43   1499.40    81.03    35.11 
         56                       0.00      1582.42   1478.30   104.12    45.12 
         58                       4.28(2.00)1582.42   1483.00    99.42    43.08 
         60                       8.60(2.00)1582.42   1482.90    99.52    43.12 
         62                       7.34(2.00)1578.72   1482.90    95.82    41.52 
         64                       8.00(2.00)1580.03   1477.00   103.03    44.65 
         66                       2.44(2.00)1581.32   1473.20   108.12    46.85 
         68                      11.02(2.00)1581.32   1472.80   108.52    47.02 
         70                       2.44(2.00)1582.67   1471.10   111.57    48.35 
         72                      11.60(2.00)1582.67   1470.20   112.47    48.74 
         74                       0.00      1583.65   1470.00   113.65    49.25 
         78                       9.80(2.00)1583.64   1482.90   100.74    43.66 
         80                       0.00      1585.96   1461.00   124.96    54.15 
         82                       9.80(2.00)1585.96   1473.00   112.96    48.95 
         84                       0.00      1588.08   1452.80   135.28    58.62 
         86                       9.80(2.00)1588.08   1460.20   127.88    55.41 
         88                       0.00      1589.71   1451.60   138.11    59.85 
         90                       0.00      1599.57   1451.00   148.57    64.38 
        R-1                       ----      1555.00   1427.00   128.00    55.47 
        R-2                       ----      1600.00   1412.00   188.00    81.47 
 
 
 
 M A X I M U M   A N D   M I N I M U M   V A L U E S 
 
 
     P R E S S U R E S 
 
          JUNCTION     MAXIMUM            JUNCTION     MINIMUM 
           NUMBER     PRESSURES            NUMBER     PRESSURES 
                         psi                             psi 
          ---------------------           --------------------- 
            R-2         81.47                44         33.13 
             90         64.38                46         33.30 
             88         59.85                50         34.33 
             84         58.62                40         35.09 
              4         56.49                54         35.11 
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     V E L O C I T I E S 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      VELOCITY            NUMBER      VELOCITY 
                        (ft/s)                          (ft/s) 
          ---------------------           --------------------- 
            105          7.63                 7          0.02 
            107          7.05                57          0.03 
             87          4.90                45          0.04 
             83          4.87                43          0.05 
             79          4.85                53          0.05 
 
     H L + M L  /  1 0 0 0 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER    HL+ML/1000             NUMBER    HL+ML/1000 
                       (ft/ft)                         (ft/ft) 
          ---------------------           --------------------- 
            105         18.38                 7          0.00 
            107         11.35                57          0.00 
             87          8.10                45          0.00 
             83          8.01                43          0.00 
             79          7.93                53          0.00 
 
     H L  /  1 0 0 0 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      HL/1000             NUMBER      HL/1000 
                       (ft/ft)                         (ft/ft) 
          ---------------------           --------------------- 
            105         18.38                 7          0.00 
            107         11.35                57          0.00 
             87          8.10                45          0.00 
             83          8.01                43          0.00 
             79          7.93                53          0.00 
 
 
 
 S U M M A R Y   O F   I N F L O W S   A N D   O U T F L O W S 
 
 (+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES 
 (-) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES 
 
        NODE       FLOWRATE       NODE     
        NAME        gpm           TITLE     
     -------------------------------------------- 
      R-1           -1108.54                     
      R-2            4418.00                     
 
 NET SYSTEM INFLOW  =   4418.00 
 NET SYSTEM OUTFLOW =  -1108.54 
 NET SYSTEM DEMAND  =   3309.46 
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================================================================================ 
Case:   5 = MAXIMUM DAY DEMAND + FIRE NODE 18 
 
 C H A N G E S   F O R   N E X T   S I M U L A T I O N  (Change Number =   5 ) 
  
  
 JUNCTION DEMANDS CHANGED - PLEASE SEE RESULTS TABLE 
 
 TANK at node        R-1  has a new HGL of                1555.000 
 TANK at node        R-2  has a new HGL of                1600.000 
 
 RESULTS OBTAINED AFTER    4 TRIALS: ACCURACY = 0.55656E-04 
 
 
 
 P I P E L I N E   R E S U L T S 
 
   STATUS CODE:   XX -CLOSED PIPE    CV -CHECK VALVE   
 
   P I P E             NODE NUMBERS     FLOWRATE     HEAD  MINOR   LINE   HL+ML/    HL/ 
   N A M E             #1        #2                  LOSS   LOSS   VELO.   1000    1000 
                                          gpm         ft     ft     ft/s  ft/f     ft/f 
 ----------------------------------------------------------------------------------------- 
         1              4         5      1307.26     2.67   0.00   3.71    4.83    4.83 
         3              5         6      1252.06     2.46   0.00   3.55    4.46    4.46 
         7              6         8         2.80     0.00   0.00   0.02    0.00    0.00 
         9             10         6     -1249.26     0.89   0.00   3.54    4.44    4.44 
        11             12        10     -2346.59     4.37   0.00   6.66   14.27   14.27 
        13             14        12     -2339.79     4.47   0.00   6.64   14.20   14.20 
        15             16        14     -3036.84     4.69   0.00   8.61   23.01   23.01 
        17             16        18      3034.40    13.20   0.00   8.61   22.98   22.98 
        19             14        20      -703.25     2.99   0.00   4.49   11.04   11.04 
        21             20        22      -708.85     3.02   0.00   4.52   11.20   11.20 
        23             22        24      -715.05     3.51   0.00   4.56   11.38   11.38 
        25             24        10      1007.75     0.69   0.00   2.86    2.98    2.98 
        27             24        26       136.71     0.23   0.00   0.87    0.53    0.53 
        29             26        28       125.69     0.19   0.00   0.80    0.45    0.45 
        31             30        28      -114.67     0.11   0.00   0.73    0.38    0.38 
        33             32        30      -102.43     0.08   0.00   0.65    0.31    0.31 
        35             10        32       -89.57     0.07   0.00   0.57    0.24    0.24 
        37             24        38     -1859.52     2.55   0.00   5.27    9.28    9.28 
        39             38        40        11.62     0.00   0.00   0.07    0.01    0.01 
        41             38        42     -1355.28     1.45   0.00   3.84    5.16    5.16 
        43             42        44         7.34     0.00   0.00   0.05    0.00    0.00 
        45             42        46         6.12     0.00   0.00   0.04    0.00    0.00 
        47             42        48     -1368.74     1.43   0.00   3.88    5.26    5.26 
        49             48        50        11.02     0.00   0.00   0.07    0.01    0.01 
        51             48        52     -1385.88     1.73   0.00   3.93    5.38    5.38 
        53             52        54         8.00     0.00   0.00   0.05    0.00    0.00 
        55             52        56     -1401.22     2.64   0.00   3.97    5.49    5.49 
        57             56        58         4.28     0.00   0.00   0.03    0.00    0.00 
        59             56        60         8.60     0.00   0.00   0.05    0.00    0.00 
        61             38        62      -515.85     2.34   0.00   3.29    6.22    6.22 
        63             62        64      -523.19     1.76   0.00   3.34    6.38    6.38 
        65             64        66      -531.19     1.71   0.00   3.39    6.57    6.57 
        67             66        68        11.02     0.00   0.00   0.07    0.01    0.01 
        69             66        70      -544.65     1.79   0.00   3.48    6.88    6.88 
        71             70        72        11.60     0.00   0.00   0.07    0.01    0.01 
        73             70        74      -558.69     1.28   0.00   3.57    7.21    7.21 
        75             56        74     -1414.10     1.62   0.00   4.01    5.59    5.59 
        77             74        78         9.80     0.00   0.00   0.06    0.00    0.00 
        79             74        80     -1982.60     3.05   0.00   5.62   10.45   10.45 
        81             80        82         9.80     0.00   0.00   0.06    0.00    0.00 
        83             80        84     -1992.40     2.78   0.00   5.65   10.54   10.54 
        85             84        86         9.80     0.00   0.00   0.06    0.00    0.00 
        87             84        88     -2002.20     2.15   0.00   5.68   10.64   10.64 
       101              2       R-1      1172.47     6.04   0.00   3.33    3.95    3.95 
       103              4         2      1172.47    14.33   0.00   3.33    3.95    3.95 
       105              4        88     -2479.74    14.06   0.00   7.03   15.81   15.81 
       107             88        90     -4481.94    10.12   0.00   7.15   11.66   11.66 
       109             90       R-2     -4481.94     0.44   0.00   1.41    0.22    0.22 
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 N O D E   R E S U L T S 
 
       NODE          NODE      EXTERNAL   HYDRAULIC    NODE   PRESSURE    NODE 
       NAME          TITLE      DEMAND      GRADE   ELEVATION   HEAD    PRESSURE 
                                  gpm         ft        ft       ft        psi 
 ------------------------------------------------------------------------------ 
          2                       0.00      1561.04   1436.00   125.04    54.18 
          4                       0.00      1575.37   1443.00   132.37    57.36 
          5                      55.20(2.00)1572.70   1452.00   120.70    52.31 
          6                       0.00      1570.24   1456.00   114.24    49.50 
          8                       2.80(2.00)1570.24   1458.00   112.24    48.64 
         10                       0.00      1569.35   1462.10   107.25    46.48 
         12                       6.80(2.00)1564.98   1472.30    92.68    40.16 
         14                       6.20(2.00)1560.51   1480.60    79.91    34.63 
         16                       2.44(2.00)1555.82   1482.00    73.82    31.99 
         18                    3034.40( ** )1542.63   1490.00    52.63    22.81 
         20                       5.60(2.00)1563.51   1489.60    73.91    32.03 
         22                       6.20(2.00)1566.53   1485.00    81.53    35.33 
         24                       0.00      1570.04   1478.80    91.24    39.54 
         26                      11.02(2.00)1569.81   1476.80    93.01    40.30 
         28                      11.02(2.00)1569.61   1470.10    99.51    43.12 
         30                      12.24(2.00)1569.51   1466.20   103.31    44.77 
         32                      12.86(2.00)1569.42   1467.20   102.22    44.30 
         38                       0.00      1572.58   1487.50    85.08    36.87 
         40                      11.62(2.00)1572.58   1496.00    76.58    33.19 
         42                       0.00      1574.03   1493.50    80.53    34.90 
         44                       7.34(2.00)1574.03   1501.60    72.43    31.39 
         46                       6.12(2.00)1574.03   1501.20    72.83    31.56 
         48                       6.12(2.00)1575.46   1490.40    85.06    36.86 
         50                      11.02(2.00)1575.45   1499.90    75.55    32.74 
         52                       7.34(2.00)1577.19   1486.00    91.19    39.52 
         54                       8.00(2.00)1577.19   1499.40    77.79    33.71 
         56                       0.00      1579.83   1478.30   101.53    44.00 
         58                       4.28(2.00)1579.83   1483.00    96.83    41.96 
         60                       8.60(2.00)1579.83   1482.90    96.93    42.00 
         62                       7.34(2.00)1574.92   1482.90    92.02    39.88 
         64                       8.00(2.00)1576.68   1477.00    99.68    43.19 
         66                       2.44(2.00)1578.39   1473.20   105.19    45.58 
         68                      11.02(2.00)1578.39   1472.80   105.59    45.75 
         70                       2.44(2.00)1580.18   1471.10   109.08    47.27 
         72                      11.60(2.00)1580.18   1470.20   109.98    47.66 
         74                       0.00      1581.45   1470.00   111.45    48.30 
         78                       9.80(2.00)1581.45   1482.90    98.55    42.71 
         80                       0.00      1584.50   1461.00   123.50    53.52 
         82                       9.80(2.00)1584.50   1473.00   111.50    48.32 
         84                       0.00      1587.29   1452.80   134.49    58.28 
         86                       9.80(2.00)1587.29   1460.20   127.09    55.07 
         88                       0.00      1589.43   1451.60   137.83    59.73 
         90                       0.00      1599.56   1451.00   148.56    64.37 
        R-1                       ----      1555.00   1427.00   128.00    55.47 
        R-2                       ----      1600.00   1412.00   188.00    81.47 
 
 
 
 M A X I M U M   A N D   M I N I M U M   V A L U E S 
 
 
     P R E S S U R E S 
 
          JUNCTION     MAXIMUM            JUNCTION     MINIMUM 
           NUMBER     PRESSURES            NUMBER     PRESSURES 
                         psi                             psi 
          ---------------------           --------------------- 
            R-2         81.47                18         22.81 
             90         64.37                44         31.39 
             88         59.73                46         31.56 
             84         58.28                16         31.99 
              4         57.36                20         32.03 
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   V E L O C I T I E S 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      VELOCITY            NUMBER      VELOCITY 
                        (ft/s)                          (ft/s) 
          ---------------------           --------------------- 
             15          8.61                 7          0.02 
             17          8.61                57          0.03 
            107          7.15                45          0.04 
            105          7.03                43          0.05 
             11          6.66                53          0.05 
 
     H L + M L  /  1 0 0 0 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER    HL+ML/1000             NUMBER    HL+ML/1000 
                       (ft/ft)                         (ft/ft) 
          ---------------------           --------------------- 
             15         23.01                 7          0.00 
             17         22.98                57          0.00 
            105         15.81                45          0.00 
             11         14.27                43          0.00 
             13         14.20                53          0.00 
 
     H L  /  1 0 0 0 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      HL/1000             NUMBER      HL/1000 
                       (ft/ft)                         (ft/ft) 
          ---------------------           --------------------- 
             15         23.01                 7          0.00 
             17         22.98                57          0.00 
            105         15.81                45          0.00 
             11         14.27                43          0.00 
             13         14.20                53          0.00 
 
 
 
 S U M M A R Y   O F   I N F L O W S   A N D   O U T F L O W S 
 
 (+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES 
 (-) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES 
 
        NODE       FLOWRATE       NODE     
        NAME        gpm           TITLE     
     -------------------------------------------- 
      R-1           -1172.47                     
      R-2            4481.94                     
 
 NET SYSTEM INFLOW  =   4481.94 
 NET SYSTEM OUTFLOW =  -1172.47 
 NET SYSTEM DEMAND  =   3309.46 
 
 
           ***** HYDRAULIC ANALYSIS COMPLETED ***** 
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/ /  Base Elevation ft

P:\101.Engineering\Eastern MWD\12154 - As Needed Non Design Modeling\11 - Design\WS 2021-0325\[WS 2021-0325 FF Report.xlsx]FF

357 N. Sheridan St, Suite 117

Fred Irianto

951-279-1800 (ext. 154) Cell:

Email:

Project Record Number:

Contact Name:

Phone:

Fax:

WS 2021-0325

Keller CrossingProject Name:

WO/CO:

APN:

951-545-5520

fredi@kaengineering.com

Elevation*:

Steady State, Dynamic (psi):

Residual Pressure (psi): 87.2

1526 1526

68.4

Tested FF (gpm):

COMPUTER MODEL TEST

Grid Number:

Customer Name:

City, State Zip:

35-C

K&A Engineering, Inc

Corona, CA 92878

Date:

Address:

April 6, 2021

1526

The hydrant is located inside the Keller Crossing tract development.

Fire Sprinkler

Connection(s)

Points of

connections

Max Day

ON 

POC

Computer Model Setting: EPS

472-110-001, -002, -003, -004, -007, -008, -

009, -032, -033, -034

(Approximate) Test & Hydrant 

Location:

FH 2/POC 2

MODEL DS_MM_wya20181018_POS-DC_Combined MDD and FF Diurnals_v3.mxd

POC Test Location:
EMWD RESULTS

Requested

Requested Flow Availability

for Fire

Department
FH 1/POC 1

1589.01627

1744

2

MDD 218 gpm** plus 1526 gpm fire flow

2 FH

Two Hours

Comments:

1412.0

93.2 86.5

1427.0

(Circle One)

One Two or More

Combined Total (gpm):

Number of Hydrants:

Menifee Village 1

(Circle what Applies)

Plan

of Service

Limited Capacity

(Existing System)

Supply

Redundancy

Conditions of

Approval

Duration Tested @:

Demand Conditions:

DRAFT - Pending Formal Fire Agency Conditions

** Assumed 189.5 AC (average day demand = 440 gpd/AC, Max Day Demand (MDD) is 2 times average day).

* Elevation based on Riverside County Flood Control digital data.  

Should you have any questions or need additional information, please contact me at (951) 928-3777, ext. 4478.

Sincerely, 

Rudy Esparza

Sr. Engineering Technician

New Business Development

Reviewed By: Date:

Date:

The above results are not a guarantee the District’s system will supply water to the project at any specific flows or pressures. These results 

were determined from a computer simulation of the District’s water system and/or from hydraulic calculations pertaining to distribution pipelines: 

The capacity of the service laterals, meters, backflow assemblies, on-site fire system, and other appurtenances were not considered in these 

results. The design and sizing of service laterals and downstream facilities shall be the responsibility of the Project Sponsor.

EMWD's Fire Flow test results are valid for twelve months from the date of testing.

Completed By:

2

Pressure Zone/Tank Name(s)/Level(s):

Pump Operating Status:

(POC):

Number of 

The water system is capable of providing 1744 GPM for two hours at a minimum of 20 psi, as shown in Figure 1. These Fire Flow test 

results may need to be complemented by a Plan of Service and do not include all facility conditioning that may be required for this 

project. Fire Agency Conditions were not provided, if any Fire Flow changes occur in the Fire Agency Conditions, you may need to 

resubmit another Fire Flow test at the requester’s expense.

Reason

4-7-2021

ecaliva
Typewriter
Elizabeth Caliva

ecaliva
Typewriter
4/7/21
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A Project Name: ADD (GPM): 109

Pressure Zone: FFD (GPM): 1526

Duration (Hours): 2

POC Location:

Elevation (ft):

APN:

Project's 

Domestic Water

Demands
(2)(3)(11) 

(gpm)

Fire Flow 

Demand
(4) 

(gpm)

HGL

(ft)

Pressure

(psi)

HGL

(ft)

Pressure

(psi)

EPS, MDD, Pumps On (8) 218 1618 89 1,618 89

EPS, MDD, Pumps On (8) 436 1595 79 1595 79

EPS, ADD, Pumps On (8) 36 1631 95 1631 95

EPS, MDD, Pumps On (8) 218 1526 1614 87 1614 87

Footnotes (see page 2 for additional footnotes): Minimum Pressure Criteria:

(1) If improvements are required, please describe the improvements here: 50 PSI ...under PHD, MDD, and MHD

20 PSI ...under MDD + FFD

Minimum Criteria, Velocities in Pipelines: Adequate? Comments:

Equal to or less than 5 fps: …for MDD Available Firm Pumping Capacity: TBD

Equal to or less than 10 fps: …for PHD TBD

Equal to or less than 15 fps: …for FF + MDD Available Storage Capacity: TBD

Prepared by: Reviewed by:

Date: Date:

Hydraulic Boundary Conditions, In The Main Water Pipeline
(6)(7)

, Based on Hydraulic Model Results

Keller Crossing 

1627, WS 2021-0325

POC 1 (Model Junction Name)

Project Demands
(2)(3)(11)

 (gpm)
Existing system

(With No Improvements)

Existing system

(With Improvements)
(1)

1412.0

472-110-001, -002, -003, -004, -007, -008, -009, -032, -033, -034 

(See Attached Figure 1)

Modeling Scenario
 (12) Operational 

Conditions:

O
p

e
ra

ti
o

n
a

l

D
e

m
a

n
d

MDD 

PHD 

MHD 

F
ir

e
 F

lo
w

D
e

m
a

n
d

FFD + MDD

FFD + MDD

Available Firm Pumping Capacity,

w/ Electrical Outage :

Additional Comments: 

(TBD indicates To Be Determined)

Capacity availability shall be verified

separately by the customer and reviewed by

Development Services Engineers.

DS_MM_wya20181018_POS-DC_Combined MDD 

and FF Diurnals_v3.mxdModel Version 
(12)

: 

April 6, 2021

File: WS 2021-0325 FF Report

FORM: NBD-068 (July 25, 2016) --- Date Printed: 4/6/2021, 5:37 PM
Page: 10 of 160 

4-7-2021



A Project Name: ADD (GPM): 109

Pressure Zone: FFD (GPM): 1526

Duration (Hours): 2

Hydraulic Boundary Conditions, In The Main Water Pipeline
(6)(7)

, Based on Hydraulic Model Results

Keller Crossing 

1627, WS 2021-0325
DS_MM_wya20181018_POS-DC_Combined MDD 

and FF Diurnals_v3.mxdModel Version 
(12)

: 

Acronyms:

ADD: Average Day Demand, in GPM GPM: Gallons Per Minute PHD: Peak-Hour Demand, in GPM

EPS: Extended Period Simulation HGL: Hydraulic Grade-Line, in feet POC: Point Of Connection

FFD
(3)

: Fire Flow Demand, in GPM MDD: Maximum Day Demand, in GPM PSI: Pounds Per Inch

FPS: Feet per second MHD: Minimum Hour Demand, in GPM SSS: Steady State Simulation

Footnotes (Ct'd):

(4) This is NOT a Fire Flow Test Report: The customer shall verify with the Fire Marshall if a separate Fire Flow Test Report/Letter is required for Jurisdictional Project approval.

(11) Existing demands are based on COINS data, calendar-year 2013 

(12) For EPS modeling, use file name: DS_MM_wya20181018_POS-DC_Combined MDD and FF Diurnals_v3.mxd

(5) All required storage and pumping shall be evaluated in a POS report, per the latest EMWD Master Plan Design Criteria

(6) Applicants, or their designees, shall design service laterals, commencing from the point of connection(s) in EMWD’s main pipeline(s), including main extension(s), 

lateral(s), meter(s), and all post-meter appurtenances, taking into consideration resulting head losses, pad elevations, and building height, such that the pressure delivered to 

each floor level and service is adequate to meet jurisdictional requirements.

(7) In addition to design requirements, operational minimum and maximum pressures are used to identify and record Service Agreements for Low and High pressure 

conditions in Residential use. Commercial, Institutional, and Industrial uses do not require low and high pressure recordation. 

(8) Storage tanks: Initial levels set at 75% full in EPS

(9) Storage tanks: Initial levels set at 50% full in SSS, Pumps Off

(10) Storage tanks: Initial levels set at 50% full in SSS, Pumps On

(2) Project Demands include ADD of the proposed project, peaked for each test scenario, in accordance with the latest EMWD Water Master Plan Design Criteria

(3) Domestic water demands from existing services are already included in the Model

File: WS 2021-0325 FF Report

FORM: NBD-068 (July 25, 2016) --- Date Printed: 4/6/2021, 5:37 PM
Page: 11 of 160 



A Project Name: ADD (GPM): 109

Pressure Zone: FFD (GPM): 1526

Duration (Hours): 2

POC Location:

Elevation (ft):

APN:

Project's 

Domestic Water

Demands
(2)(3)(11) 

(gpm)

Fire Flow 

Demand
(4) 

(gpm)

HGL

(ft)

Pressure

(psi)

HGL

(ft)

Pressure

(psi)

EPS, MDD, Pumps On (8) 218 1616 82 1,616 82

EPS, MDD, Pumps On (8) 436 1591 71 1591 71

EPS, ADD, Pumps On (8) 36 1631 88 1631 88

EPS, MDD, Pumps On (8) 218 1526 1585 68 1585 68

Footnotes (see page 2 for additional footnotes): Minimum Pressure Criteria:

(1) If improvements are required, please describe the improvements here: 50 PSI ...under PHD, MDD, and MHD

20 PSI ...under MDD + FFD

Minimum Criteria, Velocities in Pipelines: Adequate? Comments:

Equal to or less than 5 fps: …for MDD Available Firm Pumping Capacity: TBD

Equal to or less than 10 fps: …for PHD TBD

Equal to or less than 15 fps: …for FF + MDD Available Storage Capacity: TBD

Prepared by: Reviewed by:

Date: Date:

POC 2 (Model Junction Name)

Project Demands
(2)(3)(11)

 (gpm)
Existing system

(With No Improvements)

Existing system

(With Improvements)
(1)

1427.0

472-110-001, -002, -003, -004, -007, -008, -009, -032, -033, -034 

(See Attached Figure 1)

Hydraulic Boundary Conditions, In The Main Water Pipeline
(6)(7)

, Based on Hydraulic Model Results

Keller Crossing 

1627, WS 2021-0325

Model Version 
(12)

: 
DS_MM_wya20181018_POS-DC_Combined MDD 

and FF Diurnals_v3.mxd

Modeling Scenario
 (12) Operational 

Conditions:
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FFD + MDD

FFD + MDD

Available Firm Pumping Capacity,

w/ Electrical Outage :

Additional Comments: 

(TBD indicates To Be Determined)

Capacity availability shall be verified

separately by the customer and reviewed by

Development Services Engineers. 
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A Project Name: ADD (GPM): 109

Pressure Zone: FFD (GPM): 1526

Duration (Hours): 2

Hydraulic Boundary Conditions, In The Main Water Pipeline
(6)(7)

, Based on Hydraulic Model Results

Keller Crossing 

1627, WS 2021-0325

Model Version 
(12)

: 
DS_MM_wya20181018_POS-DC_Combined MDD 

and FF Diurnals_v3.mxd

Acronyms:

ADD: Average Day Demand, in GPM GPM: Gallons Per Minute PHD: Peak-Hour Demand, in GPM

EPS: Extended Period Simulation HGL: Hydraulic Grade-Line, in feet POC: Point Of Connection

FFD
(3)

: Fire Flow Demand, in GPM MDD: Maximum Day Demand, in GPM PSI: Pounds Per Inch

FPS: Feet per second MHD: Minimum Hour Demand, in GPM SSS: Steady State Simulation

Footnotes (Ct'd):

(3) Domestic water demands from existing services are already included in the Model

(4) This is NOT a Fire Flow Test Report: The customer shall verify with the Fire Marshall if a separate Fire Flow Test Report/Letter is required for Jurisdictional Project approval.

(2) Project Demands include ADD of the proposed project, peaked for each test scenario, in accordance with the latest EMWD Water Master Plan Design Criteria

(11) Existing demands are based on COINS data, calendar-year 2013 

(12) For EPS modeling, use file name: DS_MM_wya20181018_POS-DC_Combined MDD and FF Diurnals_v3.mxd

(5) All required storage and pumping shall be evaluated in a POS report, per the latest EMWD Master Plan Design Criteria

(6) Applicants, or their designees, shall design service laterals, commencing from the point of connection(s) in EMWD’s main pipeline(s), including main extension(s), 

lateral(s), meter(s), and all post-meter appurtenances, taking into consideration resulting head losses, pad elevations, and building height, such that the pressure delivered to 

each floor level and service is adequate to meet jurisdictional requirements.

(7) In addition to design requirements, operational minimum and maximum pressures are used to identify and record Service Agreements for Low and High pressure 

conditions in Residential use. Commercial, Institutional, and Industrial uses do not require low and high pressure recordation. 

(8) Storage tanks: Initial levels set at 75% full in EPS

(9) Storage tanks: Initial levels set at 50% full in SSS, Pumps Off

(10) Storage tanks: Initial levels set at 50% full in SSS, Pumps On
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