
 

 
 
 
 
 
 
 
 
 
 
 
 

Appendix I 
 

PCS MATRIX TRANSPORTATION  
OPTIMIZATION PRESENTATION 
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Appendix J 
 

TYPE D MATRIX WINGATE 
PUMPING EVALUATION
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Wingate Dredge Evaluation-50%-20in 
 

                                      SLYSEL 
                             Version 20070618/  -10101     GIW Industries, Inc. 
Item # : two                                               Grovetown, GA  USA 
Reference: Wingate Creek Mine                              Date: Jun-21-2007  
Application: Production Dredge                             Time: 10:29:34   
 
System Analysis 
                           Settling Slurry Information 
Fluid Temperature (F) ....    70.0   Viscosity (lbf-s/ft^2) ....0.0000205 
Fluid specific gravity ...   0.998   Gravity (ft/s^2) ...........   32.17 
D50 (microns) ............    510.   D85 (microns) ..............   1200. 
Particle Shape Factor ....   0.260   % of Fine particles < 74 microns  0. 
Solids S.G. ..............    2.65   Slurry S.G. ................   1.450 
Concentration by WEIGHT ..   50.0%   Concentration by VOLUME ....   27.4% 
Coefficient of mechanical-sliding friction = .40 
 
Conduit Information 
Section    Roughness    Dia.  Pipe Len  Rise  Total K  Disch 
            "E" ft       in       ft     ft    Value    psi 
---------------------------------------------------------------------------- 
Suct  # 01 0.000050     20.0     25.0    0.0    2.0     0.0 
Disch # 01 0.000050     19.0   1200.0   72.0    2.0     0.0 
Disch # 02 0.000050     19.0   5150.0   35.0    2.0     0.0 
Disch # 03 0.000050     19.0   3500.0   35.0    2.0     0.0 
 
Static Head Information for a Dredge 
A negative number indicates a position below the pump centerline 
and a suction pipe below the water level. 
Vertical distance from the:  up(+)/down(-) 
     Water surface to suction pipe inlet    (ft) ........  -92.0 
     Pump centerline to suction pipe inlet  (ft) ........  -20.0 
     Effective suction depth                (ft) ........   43.4 
     Pump centerline to final discharge     (ft) ........  142.0 
     Suction Elevation      (ft Above Sea Level) ........  100.0 
 
System Evaluation 
  Minimum Friction Point | Deposit Data  | Deposit Data (Worst Case,D50=500) 
  For The Given Sections | @D50,Cw=50.0% |    @Cw=50.0%        @Cw=28.6% 
           ft/s     GPM  | ft/s    GPM   |  ft/s      GPM    ft/s      GPM 
---------------------------------------------------------------------------- 
Suct  # 01  5.3   5140.8 | 10.1   9882.8 |  10.2    9982.2   14.2   13908.3 
Disch # 01 12.3  10914.0 | 10.0   8820.8 |  10.1    8909.7   14.4   12724.1 
Disch # 02 13.3  11797.7 |  9.7   8601.5 |   9.8    8688.2   13.9   12274.4 
Disch # 03 13.1  11620.9 |  9.7   8614.8 |   9.8    8701.6   13.9   12301.9 
Recommended Minimum Flow:  15000.  GPM 
All Head loss values are in ft of slurry 
Static Head (ft) =    98.6 
 
The operating point of the system is  12634.5 ( GPM  ) and head of  552.5 (ft) 
Throughput:  2292.0 tons/hr 
 
 1  Assembly 9220D     20  x20  WBC 50(49)    C H14-  /  / 3ME13- 5/ 8 
             Test Basis: T112 -93     Design Imp Dia(in):   49.000 
   Maximum available HP:    1500.     Actual Imp Dia(in):   48.000 
               Pump RPM:     481.  Motor Characteristics: Synchronous 
    Solids Effect(Head):    7.48%     Solids Effect(Eff):    5.23% 
    Head (ft of slurry):   155.1        Pump Efficiency :    71.6% 
   NPSHR (ft of slurry):     9.4         Pump Power (HP):  1001.9 
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 2  Assembly 7450D     18  x20  WBC 54        C H11- 1/ 2/ 3ME11- 1/ 4 
             Test Basis: T118 -85     Design Imp Dia(in):   54.000 
   Maximum available HP:    1500.     Actual Imp Dia(in):   52.000 
               Pump RPM:     505.  Motor Characteristics: Synchronous 
    Solids Effect(Head):    6.96%     Solids Effect(Eff):    4.87% 
    Head (ft of slurry):   228.1        Pump Efficiency :    75.4% 
   NPSHR (ft of slurry):    10.5         Pump Power (HP):  1400.0 
 
 3  Assembly 3195D     18  x18  WBC 46        C H11- 1/ 2/ 3ME11- 1/ 4 
             Test Basis: T118 -85     Design Imp Dia(in):   46.000 
   Maximum available HP:    1250.     Actual Imp Dia(in):   46.000 
               Pump RPM:     505.  Motor Characteristics: Synchronous 
    Solids Effect(Head):    7.77%     Solids Effect(Eff):    5.44% 
    Head (ft of slurry):   169.3        Pump Efficiency :    78.0% 
   NPSHR (ft of slurry):    12.6         Pump Power (HP):  1003.8 
 
  Flow      System     Pump 
          Resistance   Head 
 ( GPM  )    (ft)      (ft) 
------------------------------------------------------------------------------ 
 10000.     557.9     573.7 
 11000.     550.2     566.0 
 12000.     549.5     557.9 
 13000.     554.7     549.3 
 14000.     564.9     540.1 
 15000.     579.6     530.3 
 16000.     598.2     519.9 
 17000.     620.4     508.9 
 18000.     646.0     497.2 
 19000.     674.7     484.8 
 
COMMENTS: 
System evaluation-50% solids                                                 
Per changes 06/18/2007                                                       
20" pipe                                                                     



 J-3

Wingate dredge evaluation-50% 
 

                                      SLYSEL 
                             Version 20070618/  -10101     GIW Industries, Inc. 
Item # : one                                               Grovetown, GA  USA 
Reference: Wingate Creek Mine                              Date: Jun-21-2007  
Application: Production Dredge                             Time: 10:31:20   
 
                           Settling Slurry Information 
Fluid Temperature (F) ....    70.0   Viscosity (lbf-s/ft^2) ....0.0000205 
Fluid specific gravity ...   0.998   Gravity (ft/s^2) ...........   32.17 
D50 (microns) ............    510.   D85 (microns) ..............   1200. 
Particle Shape Factor ....   0.260   % of Fine particles < 74 microns  0. 
Solids S.G. ..............    2.65   Slurry S.G. ................   1.450 
Concentration by WEIGHT ..   50.0%   Concentration by VOLUME ....   27.4% 
Coefficient of mechanical-sliding friction = .40 
 
Conduit Information 
Section    Roughness    Dia.  Pipe Len  Rise  Total K  Disch 
            "E" ft       in       ft     ft    Value    psi 
---------------------------------------------------------------------------- 
Suct  # 01 0.000050     20.0     25.0    0.0    2.0     0.0 
Disch # 01 0.000050     19.0   1200.0   72.0    2.0     0.0 
Disch # 02 0.000050     19.0   5150.0   35.0    2.0     0.0 
Disch # 03 0.000050     19.0   3500.0   35.0    2.0     0.0 
 
Static Head Information for a Dredge 
A negative number indicates a position below the pump centerline 
and a suction pipe below the water level. 
 
Vertical distance from the:  up(+)/down(-) 
     Water surface to suction pipe inlet    (ft) ........  -92.0 
     Pump centerline to suction pipe inlet  (ft) ........  -20.0 
     Effective suction depth                (ft) ........   43.4 
     Pump centerline to final discharge     (ft) ........  142.0 
     Suction Elevation      (ft Above Sea Level) ........  100.0 
 
System Evaluation 
  Minimum Friction Point | Deposit Data  | Deposit Data (Worst Case,D50=500) 
  For The Given Sections | @D50,Cw=50.0% |    @Cw=50.0%        @Cw=28.6% 
           ft/s     GPM  | ft/s    GPM   |  ft/s      GPM    ft/s      GPM 
---------------------------------------------------------------------------- 
Suct  # 01  5.3   5140.8 | 10.1   9882.8 |  10.2    9982.2   14.2   13908.3 
Disch # 01 12.3  10914.0 | 10.0   8820.8 |  10.1    8909.7   14.4   12724.1 
Disch # 02 13.3  11797.7 |  9.7   8601.5 |   9.8    8688.2   13.9   12274.4 
Disch # 03 13.1  11620.9 |  9.7   8614.8 |   9.8    8701.6   13.9   12301.9 
Recommended Minimum Flow:  15000.  GPM 
All Head loss values are in ft of slurry 
Static Head (ft) =    98.6 
 
 Flow    Total  NPSHA   Suct  # 01    Disch # 01    Disch # 02    Disch # 03 
          TDH           Vel   Loss    Vel   Loss    Vel   Loss    Vel   Loss 
( GPM  )  (ft)  (ft)   (ft/s) (ft)   (ft/s) (ft)   (ft/s) (ft)   (ft/s) (ft) 
------------------------------------------------------------------------------ 
 10000.  557.9  61.8   10.2    4.4   11.3   57.9   11.3  235.6   11.3  161.4 
 11000.  550.2  61.2   11.2    5.0   12.4   57.4   12.4  230.8   12.4  158.4 
 12000.  549.5  60.4   12.3    5.7   13.6   57.8   13.6  229.6   13.6  157.8 
 13000.  554.7  59.6   13.3    6.5   14.7   59.0   14.7  231.3   14.7  159.3 
 14000.  564.9  58.8   14.3    7.4   15.8   60.8   15.8  235.5   15.8  162.6 
 15000.  579.6  57.8   15.3    8.3   17.0   63.2   17.0  242.0   17.0  167.4 
 16000.  598.2  56.8   16.3    9.4   18.1   66.1   18.1  250.5   18.1  173.5 
 17000.  620.4  55.7   17.4   10.5   19.2   69.6   19.2  260.8   19.2  181.0 
 18000.  646.0  54.5   18.4   11.6   20.4   73.4   20.4  272.8   20.4  189.5 
 19000.  674.7  53.3   19.4   12.9   21.5   77.7   21.5  286.3   21.5  199.2 
 
COMMENTS: 
System evaluation-50% solids                                                 
Per changes 06/18/2007                                                       
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Wingate dredge psi calc-50%-20in 
 

                                      SLYSEL 
                             Version 20070618/  -10101     GIW Industries, Inc. 
Item # : three                                             Grovetown, GA  USA 
Reference: Wingate Creek Mine                              Date: Jun-21-2007  
Application: Production Dredge                             Time: 10:16:54   
 
---------------------------------------------- 
- Pump Spacing and Steady Head Distributions - 
---------------------------------------------- 
Length along pipe (ft)          Description        Head (ft-slurry)  Cavitation 
-------------------------------------------------------------------------------- 
               0.0         Before 1th Conduit            43.4           OK 
              25.0         After 1th Conduit             37.2           OK 
              25.0         Suction of pump #   1         37.2           OK 
              25.0         Discharge of pump#  1        192.3           OK 
              25.0         Before 2th Conduit           192.3           OK 
            1225.0         After 2th Conduit             61.8           OK 
            1225.0         Suction of pump #   2         61.8           OK 
            1225.0         Discharge of pump#  2        289.9           OK 
            1225.0         Before 3th Conduit           289.9           OK 
            6375.0         After 3th Conduit             24.5           OK 
            6375.0         Suction of pump #   3         24.5           OK 
            6375.0         Discharge of pump#  3        193.9           OK 
            6375.0         Before 4th Conduit           193.9           OK 
            9875.0         After 4th Conduit              0.3           OK 
            9875.0         Plant Discharge                0.3           OK 
 
        Pump #     Suction PR. (psi )  Discharge PR. (psi ) 
---------------------------------------------------------- 
          1             23.35                120.74 
          2             38.80                182.01 
          3             15.40                121.72 
 
COMMENTS: 
System evaluation-50% solids-pressure                                        
Per changes 06/18/2007                                                       
20" pipe                                                                     

 


