
 

 

TECHNICAL MEMORANDUM 2 

  
To: Jerry Rolwing, General Manger Borrego Water District 
From: Tom Falk, PE and Trey Driscoll, PG, CHG 
Subject: Preliminary Evaluation and Replacement Cost of Wells ID1-1, 2 and 8 
Date: May 16, 2013 
cc: Bill Berkley, President, Olympia Partners 
Attachment(s): Figures 1-3 
  
 

Dudek evaluated historic production and water level data available from Borrego Water 
District (BWD) Wells ID1-1, ID1-2 and ID1-8 to approximate the ability of these wells to meet 
and sustain as the source of supply for the Rams Hill Golf Course (Rams Hill). Additionally, a 
preliminary replacement cost for each well was developed to be used for a potential well 
purchase concept by Rams Hill Golf Course. 

Historic Production 

Historic production data were provided by the BWD dating back to 1984 for Wells ID1-1, ID1-
2 and ID1-8. These wells were originally installed in 1972 by Roscoe Moss Company for the 
DiGiorgio Corporation1. When installed, Wells ID1-1, ID1-2 and ID1-8 were originally 
estimated to have a maximum capacity of 300 gallons per minute (GPM), 295 GPM and 1,100 
GPM, respectively (Note: wells are typically not pumped at their maximum capacity in order to 
minimize drawdown and maximize pumping efficiency). Prior to 1985, the BWD provided water 
supply to the Rams Hill from four wells2 (Wells ID1-1, ID1-2, ID1-8 and a fourth well, 
presumably ID1-10). Peak water demands for Rams Hill in 1985 represented 85% of the 
production capacity of the four wells. The current operating capacity of Wells ID1-1, ID1-2, 
ID1-8 and ID1-10 is 150 GPM, 150 GPM, 350 GPM and 300 GPM, respectively for a total 
production volume of 950 GPM3. Thus the peak water demand for Rams Hill in 1985 was 
approximately 800 GPM (950 x 0.85 = 808 GPM).  

                                                 

1 Department of Water Resources (DWR) Well Completion Reports provided by BWD. 
2 Agreement Regarding Exploitation of Water Rights and Use of Water, February 12, 1985. 
3 February 2013 Water Operations Report provided by BWD. 
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Source: Water level data provided by BWD 2013. 

Stabilization of water levels in the area of Rams Hill is confirmed by regional water level 
monitoring conducted by the Department of Water Resources (DWR)5. Water level elevation 
contours for the Borrego Valley Groundwater Basin for Fall 2012 completed by the DWR 
confirm the water elevation in the vicinity of Wells ID1-1, ID1-2, and ID1-8 at 470 feet to 480 
feet amsl6. A cone of depression due to pumping of Wells ID1-10, ID1-12, ID1-16 and the 
Wilcox Well is evident from the Borrego Valley Groundwater Elevation Map for Fall 2012. 
Water Elevations are reported from 360 feet amsl to 410 feet amsl in the area of the Wells 
ID1-10, ID1-12, ID1-16 and the Wilcox Well cone of depression. 

Well Construction Details   

Wells ID1-1, ID1-2 and ID1-8 were drilled and completed in 1972 by Roscoe Moss Company 
for DiGiorgio Corporation. A fourth exploration test hole (#3) located at Township 11 South, 
Range 6 East, Section 25, subdivision E was drilled in 1972 but never completed7. Exploration 
test hole #3 was completed to a depth of 542 bgs. The lithology of exploration test hole #3 
appears similar to nearby Well ID1-2. It is unknown why exploration test hole #3 was never 
completed as a well. 

Wells ID1-1, ID1-2 and ID1-8 were completed to depths of 600 feet, 732 feet, and 830 feet, 
respectively. Well Construction details and pump information are summarized below in 
Table 1. 

                                                 

5 DWR, 2012. Preliminary Change in Water Level Map 2005 – 2012 dated September 24, 2012. 
6 DWR, 2012. Borrego Valley Groundwater Elevation Map for Fall 2012. 
7 Well log for exploration test hole #3 obtained from DWR. 
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Table 1. ID1 Wells 1, 2 and 8 Well Construction Details 

 Well ID1-1 
(Irrigation Well) 

Well ID1-2 
(Irrigation) 

Well ID1-8 
(Potable) 

Well Completion 
Well Depth 600 feet 732 feet 830 feet 
Conductor Size/Depth 24 inches/50 feet 24 inches/50 feet 24 inches/50 feet 
Well Casing 
Type/Thickness 

mild steel/0.25 inch wall 
thickness 

mild steel/0.25 inch wall 
thickness 

mild steel/0.25 inch wall 
thickness 

Well Casing Diameter 12.75 inches 12.75 inches 
12.75 inches 0-312 feet 
8.625 inches 312-830 feet 

Blank Casing Intervals 

0-180 feet 
230-240 feet 
456-465 feet 
580-600 (sump) 

0-120 feet 
360-384 feet 
720-732 feet (sump) 

0-72 feet 
240-260 feet 
830-850 feet (8.625 inch 
sump) 

Screen Type louver 0.070 inch slot louver 0.070 inch slot louver 0.070 inch slot 

Screen Intervals 
180-230 feet 
240-456 feet 
465-580 feet 

120-360 feet 
384-720 feet 
 

72-240 feet 
260 to 312 feet 
312 to 830 feet (8.625 
inch) 

Pump Information 

Pump Type 
Goulds 250L40 
submersible 

Goulds 6CHC 8 stage 
submersible 

Byron Jackson 

Motor Type 
Cenriopro 40 HP 6 inch 
motor 

Cenriopro 40 HP 6 inch 
motor 

Newman 125 HP 

Power 3 phase 3 phase 3 phase 

Drop Pipe 151 feet galvanized steel  
(4 inch) 

283 feet galvanized steel 
 (4 inch) 

300 feet galvanized  
(6 inch) estimated 

Cable 160 feet Flat 4/4 300 feet Flat 4/4 310 feet (estimated) 
Check Valve Flomatic 80 Di (4 inch) Flomatic 80 Di (4 inch) 6 inch (estimated) 
Pump Panel Size 3 25-100A Size 3 25-100A Unknown 
Motor Saver Model 777-P2 Model 777-P2 Unknown 

Source: DWR Well Completion Reports, BWD and Hidden Valley Pump. 

Wells ID1-1 and ID1-2 are solely used as irrigation wells to supply Rams Hill and are not part of 
BWD’s potable system. Well ID1-8 is used for potable supply and connected to the BWD 
potable system. 

Pump Check 

A pump check was performed on Well ID1-8 in March 20138. A 24-hour test was completed at 
448 GPM. The drawdown over the test was 46.7 feet with a specific capacity of 9.6 feet per 
foot of drawdown. This specific capacity is near that of when the well was originally tested in 

                                                 

8 Pump Check - Pumping Systems Analysis, 2013. 
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1972 indicating good well performance. The plant efficiency was 69.8% efficient indicating that 
the pumping plant is efficient. 

Replacement Cost Estimate 

Replacement cost of Wells ID1-1, ID1-2 and ID1-8 are estimated based on the method and 
material that they were originally constructed. Pump cost is estimated based on existing as-built 
installation of pumps currently installed in the wells. The estimate assumes that each well is 
constructed as an individual project and installed at prevailing wages. 

Table 2. ID1 Wells 1, 2 and 8 Replacement Costs 

 Well ID1-1 Well ID1-2 Well ID1-8 

Well Cost 
Mobilization $30,000 $30,000 $30,000 
Well Permit $1,500 $1,500 $1,500 
Drill 12 Inch Pilot 
Borehole 

$54,810 ($90/foot) $64,800 ($90/foot) $74,700 ($90/foot) 

Provide Geophysical 
Log 

$3,000 $3,000 $3,000 

Provide Drift and 
Caliper Log 

$3,000 $3,000 $3,000 

Ream for Sanitary Seal $11,000 ($200/foot) $11,000 ($200/foot) $11,000 ($200/foot) 
Install Sanitary Seal $5,565 ($105/foot) $5,565 ($105/foot) $5,565 ($105/foot) 
Ream Borehole To 
Total Depth 

$50,040 ($90/foot) $60,030 ($90/foot) $52,110 ($90/foot) 

Install Mild Steel 
Screen1 

$31,464 ($83/foot) $47,610 ($83/foot) $50,347 ($83/foot) 

Install Blank Casing1 $7,600 ($35/foot) $5,389 ($35/foot) $7,823 ($35/foot) 
Install Sump $1,000 $1,000 $1,000 
Install Gravel Pack $24,000 ($40/foot) $29,280 ($40/foot) $33,200 ($40/foot) 
Develop Well Air Rig $8,000 (20 hours) $8,000 (20 hours) $8,000 (20 hours) 
Develop Well Line and 
Swab 

$5,000 (20 hours) $5,000 (20 hours) $5,000 (20 hours) 

Develop Well Test 
Pump 

$8,000 (16 hours) $8,000 (16 hours) $8,000 (16 hours) 

Aquifer Test $21,600 (72 hours) $21,600 (72 hours) $21,600 (72 hours) 
Video Completed Well $1,500 $1,500 $1,500 
Total Well 
Construction 

$267,079 $306,274 $321,690 

Pump Cost 
Pump 

Lump Sum Pricing 
Provided by Pump 
Contractor2 
($20,105) 

Lump Sum Pricing 
Provided by Pump 
Contractor2 ($22,989)  

$11,000 
Motor $11,000 
Drop Pipe $6,000 
Cable $3,600 
Check Valve $400 
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 Well ID1-1 Well ID1-2 Well ID1-8 

Electric Panel $5,000 
Sounding Tube $75 $142 $150 
Welded Well Seal $875 $875 $875 
Flow Meter $2,500 $2,500 $3,200 
Wellhead Support Slab $1,000 $1,000 $1,000 
Misc. Items $2,500 $2,500 $3,000 
Labor $3,381 $4,393 $8,000 
Total Pumps $30,436 $34,399 $53,255 
TOTAL WELL AND 
PUMP REPLACEMENT 
COST 

$297,515 $340,673 $374,945 

1. Roscoe Moss Mild Steel Pricing Current as of May 16, 2013 (Personal Communication Ted Caldwell). 
2. Hidden Valley Pump Cost Estimate May 16, 2013. 

The estimated replacement cost for Wells ID1-1, ID1-2 and ID1-8 is $297,515, $340,673 and 
$374,945, respectively for a total of $1,013,133.  

Remaining Useful Life  

The useful life of water wells can vary greatly depending on several factors including type of 
casing material, well construction methods, scaling and corrosion, and biological film issues. 
Roscoe Moss completed a study of 34 public supply wells in Arizona, which indicated useful life 
of mild steel wells at 40 to 50 years and that use of corrosion resistant materials such as 
stainless steel could increase this to 100 years or more9. It should be noted that the Arizona 
wells studied had slightly corrosive water based on a negative Langlier index, iron scale and 
iron-related bacteria bio-films that reduced the useful life of the well. Absent these conditions, 
it is expected that mild steel wells have a useful life of approximately 60 to 75 years.  

As Wells ID1-1, ID1-2 and ID1-8 were completed in 1972 and are approximately 40 years old, 
it is expected that absent corrosion, scaling and biological fouling issues their remaining useful 
like is likely 20 to 35 years. Based on the estimated replacement cost of $1,013,133 for Wells 
ID1-1, ID1-2 and ID1-8, a straight line depreciation would indicated a value of the wells 
between $344,465 and $476,173 using a reaming useful life of 20 to 35 years. This estimate is 
based solely on the replacement cost of the wells and pumps and does not include any 
additional costs such as land or potential lost revenue. A formal appraisal of the value of the 
wells should be completed to meet laws and regulations for sale of public property.  

                                                 

9 Roscoe Moss Technical Memorandum 004-2. 
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Recommendations 

As the remaining useful life of the wells may vary, Dudek recommends the following: 

 Pull pumps from Wells ID1-1, ID1-2 and ID1-8. 
 Video inspect Wells ID1-1, ID1-2 and ID1-8 to determine existing conditions including 

any well re-development that may be required. 
 Based on the video log, prepare conditions assessment including likely remaining useful 

life of the wells. 
 24-hour pump checks should be completed on Wells ID1-1 and ID1-2. With the existing 

40 HP pumps installed in these wells, they may qualify for a free pump check from the 
local power company. 

 Samples should be collected from Wells ID1-1 and ID1-2 for general mineral water 
quality  
 







FIGURE 3

Site Map

RAMS HILL GOLF COURSE WATER SUPPLY EVALUATION - BORREGO SPRINGS, CALIFORNIA

SOURCE: Bing, County San Diego, BWD
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