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 ******************************************************************************
 ******************************************************************************
 **                                                                          **
 **                                                                          **
 **              HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE               **
 **                HELP MODEL VERSION 3.07  (1 NOVEMBER 1997)                **
 **                  DEVELOPED BY ENVIRONMENTAL LABORATORY                   **
 **                    USAE WATERWAYS EXPERIMENT STATION                     **
 **             FOR USEPA RISK REDUCTION ENGINEERING LABORATORY              **
 **                                                                          **
 **                                                                          **
 ******************************************************************************
 ******************************************************************************

 PRECIPITATION DATA FILE:    C:\PSPRECIP.D4                                    
 TEMPERATURE DATA FILE:      C:\PSTEMP.D7                                      
 SOLAR RADIATION DATA FILE:  C:\PSSOLR.D13                                     
 EVAPOTRANSPIRATION DATA:    C:\PSEVAP.D11                                     
 SOIL AND DESIGN DATA FILE:  C:\PSPROF3.D10                                    
 OUTPUT DATA FILE:           C:\PSOUT3.OUT                                     

 TIME:  10:52     DATE:   9/21/2020

 
 ******************************************************************************

      TITLE:  POWERSOUTH - LOWMAN                                         

 ******************************************************************************

      NOTE:  INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
               COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

 
                                    LAYER  1
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   8
            THICKNESS                   =      6.00   INCHES
            POROSITY                    =      0.4630 VOL/VOL
            FIELD CAPACITY              =      0.2320 VOL/VOL
            WILTING POINT               =      0.1160 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.1898 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.369999994000E-03 CM/SEC
          NOTE:  SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY  4.63
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PSOUT3
                   FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

 
                                    LAYER  2
                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =     18.00   INCHES
            POROSITY                    =      0.4370 VOL/VOL
            FIELD CAPACITY              =      0.1050 VOL/VOL
            WILTING POINT               =      0.0470 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.2686 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.639999998000E-04 CM/SEC

 
                                    LAYER  3
                                    --------

                        TYPE 2 - LATERAL DRAINAGE LAYER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =      0.33   INCHES
            POROSITY                    =      0.8500 VOL/VOL
            FIELD CAPACITY              =      0.0100 VOL/VOL
            WILTING POINT               =      0.0050 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0304 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =   23.3400002000     CM/SEC
            SLOPE                       =      3.00   PERCENT
            DRAINAGE LENGTH             =    500.0    FEET

 
                                    LAYER  4
                                    --------

                        TYPE 4 - FLEXIBLE MEMBRANE LINER
                          MATERIAL TEXTURE NUMBER   0
            THICKNESS                   =      0.04   INCHES
            POROSITY                    =      0.0000 VOL/VOL
            FIELD CAPACITY              =      0.0000 VOL/VOL
            WILTING POINT               =      0.0000 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.0000 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.000000000000E+00 CM/SEC
            FML PINHOLE DENSITY         =      2.00   HOLES/ACRE
            FML INSTALLATION DEFECTS    =      2.00   HOLES/ACRE
            FML PLACEMENT QUALITY       =  3 - GOOD     

 
                                    LAYER  5
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                                    --------

                      TYPE 1 - VERTICAL PERCOLATION LAYER
                          MATERIAL TEXTURE NUMBER   6
            THICKNESS                   =     12.00   INCHES
            POROSITY                    =      0.4530 VOL/VOL
            FIELD CAPACITY              =      0.1900 VOL/VOL
            WILTING POINT               =      0.0850 VOL/VOL
            INITIAL SOIL WATER CONTENT  =      0.1620 VOL/VOL
            EFFECTIVE SAT. HYD. COND.   =  0.720000011000E-03 CM/SEC

 

                    GENERAL DESIGN AND EVAPORATIVE ZONE DATA
                    ----------------------------------------

          NOTE:  SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
                   SOIL DATA BASE USING SOIL TEXTURE # 8 WITH A
                   FAIR STAND OF GRASS, A SURFACE SLOPE OF  3.%
                   AND A SLOPE LENGTH OF  500. FEET.

         SCS RUNOFF CURVE NUMBER             =     78.80
         FRACTION OF AREA ALLOWING RUNOFF    =    100.0    PERCENT
         AREA PROJECTED ON HORIZONTAL PLANE  =      1.000  ACRES
         EVAPORATIVE ZONE DEPTH              =     22.0    INCHES
         INITIAL WATER IN EVAPORATIVE ZONE   =      5.381  INCHES
         UPPER LIMIT OF EVAPORATIVE STORAGE  =      9.770  INCHES
         LOWER LIMIT OF EVAPORATIVE STORAGE  =      1.448  INCHES
         INITIAL SNOW WATER                  =      0.000  INCHES
         INITIAL WATER IN LAYER MATERIALS    =      7.927  INCHES
         TOTAL INITIAL WATER                 =      7.927  INCHES
         TOTAL SUBSURFACE INFLOW             =      0.00   INCHES/YEAR

                     EVAPOTRANSPIRATION AND WEATHER DATA 
                     -----------------------------------

          NOTE:  EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
                   MOBILE                ALABAMA           

              STATION LATITUDE                       =  30.41 DEGREES
              MAXIMUM LEAF AREA INDEX                =   3.50
              START OF GROWING SEASON (JULIAN DATE)  =     39
              END OF GROWING SEASON (JULIAN DATE)    =    351
              EVAPORATIVE ZONE DEPTH                 =  22.0  INCHES
              AVERAGE ANNUAL WIND SPEED              =   9.00 MPH
              AVERAGE 1ST QUARTER RELATIVE HUMIDITY  =  70.00 %
              AVERAGE 2ND QUARTER RELATIVE HUMIDITY  =  72.00 %
              AVERAGE 3RD QUARTER RELATIVE HUMIDITY  =  77.00 %
              AVERAGE 4TH QUARTER RELATIVE HUMIDITY  =  73.00 %
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          NOTE:  PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    MOBILE              ALABAMA             

                   NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

      JAN/JUL     FEB/AUG     MAR/SEP     APR/OCT     MAY/NOV     JUN/DEC
      -------     -------     -------     -------     -------     -------
        4.59        4.91        6.48        5.35        5.46        5.07
        7.74        6.75        6.56        2.62        3.67        5.44

          NOTE:  TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    MOBILE              ALABAMA             

              NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

      JAN/JUL     FEB/AUG     MAR/SEP     APR/OCT     MAY/NOV     JUN/DEC
      -------     -------     -------     -------     -------     -------
       50.80       53.60       60.10       68.00       74.90       80.50
       82.20       81.80       78.20       68.50       58.60       53.10

          NOTE:  SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
                   COEFFICIENTS FOR    MOBILE              ALABAMA             
                     AND STATION LATITUDE  =  30.41 DEGREES

 

 *******************************************************************************
 
          AVERAGE MONTHLY VALUES IN INCHES FOR YEARS    1 THROUGH   25
 -------------------------------------------------------------------------------
 
                          JAN/JUL  FEB/AUG  MAR/SEP  APR/OCT  MAY/NOV  JUN/DEC
                          -------  -------  -------  -------  -------  -------
   PRECIPITATION
   -------------
     TOTALS                 3.91     4.86     6.11     5.21     5.30     6.33
                            7.54     6.96     7.52     2.43     3.07     6.49
 
     STD. DEVIATIONS        1.98     2.43     3.27     3.21     3.68     2.68
                            3.21     2.78     2.24     1.38     1.69     3.45
 
   RUNOFF
   ------
     TOTALS                 0.123    0.250    0.449    0.473    0.479    0.131
                            0.272    0.234    0.488    0.031    0.070    0.439
 
     STD. DEVIATIONS        0.282    0.465    0.639    0.616    1.290    0.210
                            0.523    0.292    0.455    0.129    0.123    0.498
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   EVAPOTRANSPIRATION
   ------------------
     TOTALS                 1.543    2.137    3.421    4.825    4.091    4.900
                            5.485    5.048    4.477    2.544    1.075    1.005
 
     STD. DEVIATIONS        0.279    0.394    0.661    0.827    1.882    1.494
                            1.354    1.661    1.018    0.576    0.249    0.153
 
   LATERAL DRAINAGE COLLECTED FROM LAYER  3
   ----------------------------------------
     TOTALS                 2.5958   2.5262   2.4186   2.3663   1.3060   0.8940
                            1.3356   1.3897   1.6718   1.0438   0.7974   3.3496
 
     STD. DEVIATIONS        1.6386   1.7152   1.8330   1.5779   1.4172   0.4689
                            0.9832   0.9795   1.2516   0.9233   0.8277   1.8439
 
   PERCOLATION/LEAKAGE THROUGH LAYER  4
   ------------------------------------
     TOTALS                 0.0007   0.0006   0.0006   0.0006   0.0004   0.0003
                            0.0004   0.0004   0.0005   0.0003   0.0002   0.0008
 
     STD. DEVIATIONS        0.0003   0.0003   0.0003   0.0003   0.0003   0.0001
                            0.0002   0.0002   0.0002   0.0002   0.0002   0.0003
 
   PERCOLATION/LEAKAGE THROUGH LAYER  5
   ------------------------------------
     TOTALS                 0.0018   0.0016   0.0018   0.0017   0.0019   0.0018
                            0.0017   0.0017   0.0015   0.0017   0.0016   0.0013
 
     STD. DEVIATIONS        0.0027   0.0023   0.0023   0.0022   0.0020   0.0019
                            0.0018   0.0018   0.0016   0.0016   0.0015   0.0014
 

 -------------------------------------------------------------------------------
                AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)
 -------------------------------------------------------------------------------

 
   DAILY AVERAGE HEAD ON TOP OF LAYER  4
   -------------------------------------
     AVERAGES               0.0106   0.0113   0.0098   0.0099   0.0053   0.0038
                            0.0054   0.0057   0.0070   0.0042   0.0034   0.0136
 
     STD. DEVIATIONS        0.0067   0.0076   0.0075   0.0066   0.0058   0.0020
                            0.0040   0.0040   0.0053   0.0038   0.0035   0.0075
 
 *******************************************************************************

 *******************************************************************************
 
      AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS    1 THROUGH   25
 -------------------------------------------------------------------------------
                                      INCHES            CU. FEET       PERCENT
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                                -------------------   -------------   ---------
  PRECIPITATION                  65.74    (   8.664)     238623.1     100.00
 
  RUNOFF                          3.438   (  1.7400)      12478.50      5.229
 
  EVAPOTRANSPIRATION             40.552   (  4.2465)     147205.16     61.689
 
  LATERAL DRAINAGE COLLECTED     21.69493 (  4.91203)     78752.594   33.00292
    FROM LAYER  3
 
  PERCOLATION/LEAKAGE THROUGH     0.00570 (  0.00098)        20.697     0.00867
    LAYER  4
 
  AVERAGE HEAD ON TOP             0.007 (    0.002)
    OF LAYER  4
 
  PERCOLATION/LEAKAGE THROUGH     0.02006 (  0.02311)        72.819     0.03052
    LAYER  5
 
  CHANGE IN WATER STORAGE         0.031   (  1.7654)        114.07      0.048
 
 *******************************************************************************

� 
 ******************************************************************************
 
                 PEAK DAILY VALUES FOR YEARS    1 THROUGH   25
    ------------------------------------------------------------------------
                                                 (INCHES)      (CU. FT.)
                                                ----------   -------------
       PRECIPITATION                              8.85         32125.502
 
       RUNOFF                                     4.636        16826.9961
 
       DRAINAGE COLLECTED FROM LAYER  3           1.65536       6008.94971
 
       PERCOLATION/LEAKAGE THROUGH LAYER  4       0.000228         0.82911
 
       AVERAGE HEAD ON TOP OF LAYER  4            0.209
 
       MAXIMUM HEAD ON TOP OF LAYER  4            0.413

       LOCATION OF MAXIMUM HEAD IN LAYER  3
             (DISTANCE FROM DRAIN)                5.2 FEET
 
       PERCOLATION/LEAKAGE THROUGH LAYER  5       0.000444         1.61200
 
       SNOW WATER                                 2.24          8127.3745
 

       MAXIMUM VEG. SOIL WATER (VOL/VOL)                  0.4007
 
       MINIMUM VEG. SOIL WATER (VOL/VOL)                  0.0658
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        ***  Maximum heads are computed using McEnroe's equations.  ***

             Reference:  Maximum Saturated Depth over Landfill Liner
                         by Bruce M. McEnroe, University of Kansas
                         ASCE Journal of Environmental Engineering
                         Vol. 119, No. 2, March 1993, pp. 262-270.

 
 ******************************************************************************

� 
 ******************************************************************************
 
                    FINAL WATER STORAGE AT END OF YEAR   25
     ----------------------------------------------------------------------
                     LAYER        (INCHES)       (VOL/VOL)
                     -----        --------       ---------
                       1            1.5186         0.2531

                       2            5.6011         0.3112

                       3            0.0082         0.0249

                       4            0.0000         0.0000

                       5            1.5848         0.1321

                   SNOW WATER       0.000
 
 ******************************************************************************
 ******************************************************************************
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