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Attached is a copy of the Technical Memorandum submitted by Krieger and Stewart, Inc. for the 
generator replacements at the Main Arroyo Pumping Plant and the Berkshire Pump Station. 
 
This Memorandum is for Informational Purposes. 
 




























































Item Running Pumps
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Flow West 
(cfs) 


Flow East 
(cfs) 


Total Flow 
(cfs) 


Total Pump 
Horsepower


1 1E, 2E, 3E, 4E, 5E x x x x x 0.0 20.9 20.9 1,000
2 1W, 4W, 1E, 2E, 3E, 4E x x x x x x 9.9 14.9 24.8 1,025
3 3W, 4W, 1E, 2E, 3E, 4E x x x x x x 9.9 14.9 24.8 1,025


4 2W, 4W, 1E, 2E, 3E, 4E x x x x x x 10.3 14.9 25.2 1,025
5 1W, 3W, 1E, 3E, 4E x x x x x 13.2 10.1 23.3 950
6 1W, 3W, 2E, 3E, 4E x x x x x 13.2 10.4 23.6 950
7 1W, 2W, 1E, 3E, 4E x x x x x 13.6 10.1 23.7 950
8 2W, 3W, 1E, 3E, 4E x x x x x 13.6 10.1 23.7 950
9 1W, 2W, 2E, 3E, 4E x x x x x 13.6 10.4 24.0 950
10 2W, 3W, 2E, 3E, 4E x x x x x 13.6 10.4 24.0 950
11 1W, 3W, 4W, 1E, 3E x x x x x 16.5 7.7 24.2 975
12 1W, 3W, 4W, 2E, 3E x x x x x 16.5 8.0 24.5 975
13 1W, 3W, 4W, 4E, 5E x x x x x 16.5 8.4 24.9 1,075
14 1W, 2W, 4W, 1E, 3E x x x x x 16.9 7.7 24.6 975
15 2W, 3W, 4W, 1E, 3E x x x x x 16.9 7.7 24.6 975
16 1W, 2W, 4W, 2E, 3E x x x x x 16.9 8.0 24.9 975
17 2W, 3W, 4W, 2E, 3E x x x x x 16.9 8.0 24.9 975
18 1W, 2W, 4W, 4E, 5E x x x x x 16.9 8.4 25.3 1,075
19 2W, 3W, 4W, 4E, 5E x x x x x 16.9 8.4 25.3 1,075
20 1W, 4W, 5W, 1E, 4E x x x x x 17.8 6.9 24.7 1,025
21 3W, 4W, 5W, 1E, 4E x x x x x 17.8 6.9 24.7 1,025
22 1W, 4W, 5W, 2E, 4E x x x x x 17.8 7.2 25.0 1,025
23 3W, 4W, 5W, 2E, 4E x x x x x 17.8 7.2 25.0 1,025
24 1W, 4W, 5W, 5E x x x x 17.8 6.0 23.8 1,075
25 3W, 4W, 5W, 5E x x x x 17.8 6.0 23.8 1,075
26 2W, 4W, 5W, 1E, 4E x x x x x 18.2 6.9 25.1 1,025
27 2W, 4W, 5W, 2E, 4E x x x x x 18.2 7.2 25.4 1,025
28 2W, 4W, 5W, 5E x x x x 18.2 6.0 24.2 1,075
29 1W, 2W, 3W, 1E x x x x 20.2 4.5 24.7 950
30 1W, 2W, 3W, 2E x x x x 20.2 4.8 25.0 950
31 1W, 3W, 5W, 3E x x x x 21.1 3.2 24.3 1,000
32 1W, 2W, 5W, 3E x x x x 21.5 3.2 24.7 1,000
33 2W, 3W, 5W, 3E x x x x 21.5 3.2 24.7 1,000
34 1W, 3W, 4W, 5W x x x x 24.4 0.0 24.4 975
35 1W, 2W, 4W, 5W x x x x 24.8 0.0 24.8 975
36 2W, 3W, 4W, 5W x x x x 24.8 0.0 24.8 975


POSSIBLE PUMPING COMBINATIONS TO DELIVER 24± CFS
MAIN PUMP STATION WITH 1,000 KW (1 MW) GENERATOR


FOOTHILL MUNICIPAL WATER DISTRICT
TABLE 1


MAIN PUMP STATION AND BERKSHIRE PUMP STATION GENERATOR REPLACEMENT


WGH/jmw
349-2P25P5-TM1-TBL1-2.xls/Table 1 (9/8/11)
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Flow West 
(cfs)


Flow East 
(cfs) 


Total Flow 
(cfs)  


Total Pump 
Horsepower


1 1E, 2E, 3E, 4E, 5E x x x x x 0.0 20.9 20.9 1,000
2  4W, 1E, 2E, 3E, 4E, 5E x x x x x x 3.3 20.9 24.2 1,125
3 1W, 1E, 2E, 3E, 5E x x x x x 6.6 18.5 25.1 1,150
4 3W, 1E, 2E, 3E, 5E x x x x x 6.6 18.5 25.1 1,150
5 1W, 1E, 2E, 4E, 5E x x x x x 6.6 17.7 24.3 1,100
6 3W, 1E, 2E, 4E, 5E x x x x x 6.6 17.7 24.3 1,100
7 2W, 1E, 2E, 3E, 5E x x x x x 7.0 18.5 25.5 1,150
8 2W, 1E, 2E, 4E, 5E x x x x x 7.0 17.7 24.7 1,100
9 1W, 4W, 1E, 2E, 3E, 4E x x x x x x 9.9 14.9 24.8 1,025


10 3W, 4W, 1E, 2E, 3E, 4E x x x x x x 9.9 14.9 24.8 1,025


11 2W, 4W, 1E, 2E, 3E, 4E x x x x x x 10.3 14.9 25.2 1,025
12 1W, 3W, 1E, 3E, 4E x x x x x 13.2 10.1 23.3 950
13 1W, 3W, 2E, 3E, 4E x x x x x 13.2 10.4 23.6 950
14 1W, 2W, 1E, 3E, 4E x x x x x 13.6 10.1 23.7 950
15 2W, 3W, 1E, 3E, 4E x x x x x 13.6 10.1 23.7 950
16 1W, 2W, 2E, 3E, 4E x x x x x 13.6 10.4 24.0 950
17 2W, 3W, 2E, 3E, 4E x x x x x 13.6 10.4 24.0 950
18 1W, 5W, 1E, 5E x x x x 14.5 10.5 25.0 1,150
19 3W, 5W, 1E, 5E x x x x 14.5 10.5 25.0 1,150
20 1W, 5W, 2E, 5E x x x x 14.5 10.8 25.3 1,150
21 3W, 5W, 2E, 5E x x x x 14.5 10.8 25.3 1,150
22 2W, 5W, 1E, 5E x x x x 14.9 10.5 25.4 1,150
23 2W, 5W, 2E, 5E x x x x 14.9 10.8 25.7 1,150
24 1W, 3W, 4W, 1E, 3E x x x x x 16.5 7.7 24.2 975
25 1W, 3W, 4W, 2E, 3E x x x x x 16.5 8.0 24.5 975
26 1W, 3W, 4W, 4E, 5E x x x x x 16.5 8.4 24.9 1,075
27 1W, 2W, 4W, 1E, 3E x x x x x 16.9 7.7 24.6 975
28 2W, 3W, 4W, 1E, 3E x x x x x 16.9 7.7 24.6 975
29 1W, 2W, 4W, 2E, 3E x x x x x 16.9 8.0 24.9 975
30 2W, 3W, 4W, 2E, 3E x x x x x 16.9 8.0 24.9 975
31 1W, 2W, 4W, 4E, 5E x x x x x 16.9 8.4 25.3 1,075
32 2W, 3W, 4W, 4E, 5E x x x x x 16.9 8.4 25.3 1,075


33 1W, 4W, 5W, 1E, 4E x x x x x 17.8 6.9 24.7 1,025
34 3W, 4W, 5W, 1E, 4E x x x x x 17.8 6.9 24.7 1,025
35 1W, 4W, 5W, 2E, 4E x x x x x 17.8 7.2 25.0 1,025
36 3W, 4W, 5W, 2E, 4E x x x x x 17.8 7.2 25.0 1,025
37 1W, 4W, 5W, 5E x x x x 17.8 6.0 23.8 1,075
38 3W, 4W, 5W, 5E x x x x 17.8 6.0 23.8 1,075
39 2W, 4W, 5W, 1E, 4E x x x x x 18.2 6.9 25.1 1,025
40 2W, 4W, 5W, 2E, 4E x x x x x 18.2 7.2 25.4 1,025
41 2W, 4W, 5W, 5E x x x x 18.2 6.0 24.2 1,075
42 1W, 2W, 3W, 1E x x x x 20.2 4.5 24.7 950
43 1W, 2W, 3W, 2E x x x x 20.2 4.8 25.0 950
44 1W, 3W, 5W, 3E x x x x 21.1 3.2 24.3 1,000
45 1W, 2W, 5W, 3E x x x x 21.5 3.2 24.7 1,000
46 2W, 3W, 5W, 3E x x x x 21.5 3.2 24.7 1,000
47 1W, 3W, 4W, 5W x x x x 24.4 0.0 24.4 975
48 1W, 2W, 4W, 5W x x x x 24.8 0.0 24.8 975
49 2W, 3W, 4W, 5W x x x x 24.8 0.0 24.8 975


POSSIBLE PUMPING COMBINATIONS TO DELIVER 24± CFS


TABLE 2
FOOTHILL MUNICIPAL WATER DISTRICT


MAIN PUMP STATION AND BERKSHIRE PUMP STATION GENERATOR REPLACEMENT
MAIN PUMP STATION WITH 1,250 KW (1.25 MW) GENERATOR
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$20,000 $20,000 $20,000 $20,000


$270,000 $270,000 $270,000 $270,000


$25,000 $25,000 $25,000 $25,000


$475,000 $475,000 $540,000 $540,000


$30,000 $30,000 $35,000 $35,000


$270,000 $270,000 $270,000 $270,000


N/A $235,000 N/A $235,000


N/A $120,000 N/A $120,000


$1,090,000 $1,445,000 $1,160,000 $1,515,000


$109,000 $144,500 $116,000 $151,500


$1,199,000 $1,589,500 $1,276,000 $1,666,500


$1,200,000 $1,590,000 $1,280,000 $1,670,000


Construction Total:


Generator


Foundation and Containment Structure


Conduit and Conductors


Main Switchboard


Conductors to Building


Construction Subtotal:


480 Volt Generator 
Replace Main Switchboard


2,400 Volt Generator 
Replace Main Switchboard


Demolition


ATS


Grading and Retaining Walls


Construction Contingency @ 10%:


Construction Total (Rounded):


TABLE 3
FOOTHILL MUNICIPAL WATER DISTRICT


MAIN PUMP STATION PRELIMINARY CONSTRUCTION COST ESTIMATES
MAIN PUMP STATION AND BERKSHIRE PUMP STATION GENERATOR REPLACEMENT


Alternative


Costs
480 Volt Generator with Existing 


Main Switchboard
2,400 Volt Generator with 


Existing Main Switchboard


JPM/jmw
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Cost


Demolition $10,000


Generator $475,000


Foundation and Containment Structure $30,000


Conduit and Conductors $30,000


Construction Subtotal: $545,000


Construction Contingency @ 10%: $54,500


Construction Total: $599,500


$600,000Construction Total (Rounded):


Item


TABLE 4
FOOTHILL MUNICIPAL WATER DISTRICT


BERKSHIRE PUMP STATION PRELIMINARY CONSTRUCTION COST ESTIMATE
MAIN PUMP STATION AND BERKSHIRE PUMP STATION GENERATOR REPLACEMENT


JPM/jmw
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