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SUMMARY REPORT 

DRILLING, WELL CONSTRUCTION, AND AQUIFER TESTING 

STONEGATE WATER SUPPLY TEST WELL 

SAN BENITO COUNTY, CALIFORNIA 

 

INTRODUCTION 

 This report summarizes the drilling, well construction, and aquifer testing of a 

test well for the Stonegate residential development in San Benito County, California. 

The test well is located southeast of the intersection of Bolado and Southside 

Roads. The Site Plan, Figure 1, shows the approximate location. The test well 

drilling, construction, and test pumping were performed by Guardino Well Drilling, 

Inc. of Morgan Hill, California.  

 The scope of services for this project in accordance with your Agreement for 

Professional Services dated January 14, 2010, included the following specific items: 

 1. evaluate the test hole drilling results including formation samples and 

geophysical logs; 

 2. provide laboratory sieve analysis of selected formation samples; 

 3. prepare a proposed well construction diagram for the production well; 

 4. observe well construction activities at critical times including the 

installation of casing and screens, gravel pack, and cement seal; 

 5. observe and analyze pumping test data to establish a “safe” sustained 

yield for the production well; 

 6. evaluate potential environmental impacts on nearby wells; 
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 7. and prepare a well-completion “as-built” report. 

 

WELL CONSTRUCTION 

 The construction of the test well was begun on January 28, 2010, and was 

completed on February 15, 2010. The San Benito County Water District Domestic-

Multiple Connection Well Permit is included in Appendix A as Figure A-1. Details of 

the test well construction are shown on Figure 4. 

 

Pilot Hole Drilling 

 The pilot hole drilling operation consisted of completing an 8½-inch diameter 

borehole to a depth of 450 feet utilizing the mud-rotary drilling method. This was 

accomplished by February 2, 2010. Once the drill stem was removed from the hole, 

resistivity, spontaneous potential, and gamma-ray logs were performed by Welenco 

of Bakersfield, California, to confirm subsurface conditions in the borehole as a basis 

for screen placement locations. A copy of the logs is presented on Figure 2. 

 Sieve analyses of selected formation samples within potential production 

zones were performed to aid in screen slot size determination. Graphical 

representations are presented in Appendix B, Figures B-1 through B-4. 

 Based on the lithology, geophysical logs, and the sieve analyses, it was 

decided that the total depth of the test well casing should be 360 feet. The potential 

production zones selected for screening were located from 160 to 200 and 220 to 

360 feet in depth. 
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Installation of Casing, Gravel Pack, and Sanitary Seal 

 Following the analysis of the pilot hole, the upper 60 feet was reamed to 32 

inches in diameter to facilitate installation of a 24-inch diameter steel conductor 

casing. An 11-sack sand cement slurry was installed in the annular space from 60 

feet to the surface on February 3, 2010. Additionally, the pilot hole below a depth of 

360 feet was filled with cement. Once the cement had set, the borehole was reamed 

to a diameter of 20 inches to a depth of 360 feet. A caliper log was performed in the 

borehole and is presented on Figure 3. 

 Because of minor debris in the bottom of the hole, the well was completed 

with 10-inch diameter SDR-17 PVC casing to a depth of 353 feet. 0.032-inch slot 10-

inch diameter SDR-17 PVC well screen was placed from 153 to 193 and 213 to 353 

feet in depth, and a plastic cap was fitted to the bottom of the screened section. 

 The gravel pack, consisting of roughly 12 cubic yards of No. 8 sand from 

Silica Resources, Inc., was inserted in the annular space following the installation of 

the casing and screens. The gravel extended from 122 feet to 353 feet in depth. Two 

feet of bentonite pellets were placed above the gravel pack, and roughly 10 cubic 

yards of 11-sack cement slurry was tremied into the annular space above the 

bentonite from 120 feet to the ground surface on February 15, 2010. Figure 4 

presents the as-built diagram of the well. The contractor’s Well Completion Report is 

included in Appendix A, Figure A-2. 
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AQUIFER TESTING 

 Well development operations, consisting of swabbing, bailing, surging, and 

pumping, were performed in accordance with the specifications between February 

18 and March 9, 2010. Several attempts were made at initiating a long-term aquifer 

test. During the first test, a yield of 150 gallons per minute (gpm) was maintained for 

4.5 hours before the pumping rate had to be decreased to avoid drawing down the 

pumping level to the pump intake of 200 feet in depth. The second attempt 

maintained a pumping rate of 100 gpm for over seven hours before the pumping 

level reached the pump intake. 

Based on our analysis of the aborted aquifer tests, it was decided to treat the 

well with a combination of “Mud-Nox” from Cotey Chemical, and “Thin-It” from 

Western Hydro in an attempt to counteract the deep invasion of the drilling fluid into 

the primary production zones. After the chemical solution had remained in the well 

for several days, the pump was lowered to a depth of 340 feet and a four-hour 

constant rate pumping test was performed to determine if the chemical treatment 

had improved the yield. In this test, the pumping rate of 100 gpm resulted in less 

than half the drawdown of the earlier test at the same rate. Since the chemical 

treatment had produced positive improvement, we recommended that the treatment 

be repeated before attempting a final long-term test. 

 

Constant Rate Test 

 Following the second chemical treatment, a long-term sustained yield test 

was begun on April 6, 2010, to determine such well and aquifer properties as 
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specific capacity, transmissivity, and “safe yield”. A totalizing meter coupled to the 

discharge pipe was used to monitor the yield, and the water levels during the 

drawdown and recovery segments of the test were measured by use of a sounder. 

The summary information obtained from the test is included in Appendix C. 

 During the test, the discharge was maintained at an average constant rate of 

120.00 gpm from a pump setting of roughly 340 feet in depth. Water level 

measurements were made at selected intervals in the pumping well. Following the 

pump shut off, water levels during the recovery period were measured for over 41 

hours. 

 The water level at the start of the constant rate test was measured at 63.80 

feet. At the conclusion of pumping the water level had declined to a depth of 335.00 

feet or 271.20 feet of drawdown (Figure C-2). 120 minutes after pump shutdown, the 

water level had recovered to a depth of 213.60 feet (Figure C-3), roughly a 45 

percent recovery. 41.75 hours after pump shutdown, the water level had recovered 

to a depth of 100.40 feet, roughly a 63 percent recovery. 

 

Well Capacity and Aquifer Properties 

 Coefficients of transmissivity (T) were calculated from the drawdown and 

recovery curves for the test well (Figures C-2 and C-3) by means of the following 

formula (Sterrett, 2007): 

T
Q

s


264


 ; 

where Q is the pumping rate (gpm), and s is the change in drawdown in feet per 

log cycle in the straight-line portion of the curve. As shown below, the 
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transmissivities of the formation ranged from 451 to 266 gallons per day per foot of 

saturated section (gpd/ft). 

 

gpd/ft 451
ft 70.2

gpm) 00(264)(120.
T   from the drawdown curve; 

gpd/ft 266
ft 119.0

gpm) 00(264)(120.
T   from the recovery curve. 

 
 The specific capacity of the well, in gallons per minute per foot of drawdown 

(gpm/ft), is generally obtained by dividing the discharge by the total drawdown 

observed during the total pumping cycle as shown below. However, since a sharp 

increase in drawdown was observed after 720 minutes of pumping, only the initial 

pumping period was used for the calculation. 

 

Specific Capacity =  
Pumping Rate (gpm)

Drawdown (feet)
=

Q
s

 ; 

 
where Q is the discharge (gpm) and s is the total drawdown (feet) during the first 

720 minutes of pumping. Therefore, the 12-hour specific capacity for the test well 

was as follows: 

 

gpm/ft 55.1
77.20

gpm 120.00

s

Q
  
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"Safe" Yield 

 The maximum available drawdown for the test well is defined as the distance 

from the static water level to the top of the first screen at 153 feet in depth. 

Therefore, the maximum available drawdown for the test well is 89 feet as follows: 

 

feet 89.20=feet)63.80-feet (153.00=Drawdown Available  
 

Using this maximum available drawdown, a short-term “safe” yield for a 

pumping period of 12 hours or less such as for “peak demand” purposes, is 

calculated as follows: 

 

gpm138.26gpm/ft)(1.55ft)(89.20=Q   

 

However, the significant increase in drawdown after 720 minutes (12 hours) of 

pumping is apparently caused by the presence of a discharge barrier of some sort. 

Examples of such features might be buried faults, formational changes, or clay 

aquitards. In addition, to be conservative in long-term planning for water supply and 

to account for seasonal fluctuations in the water table and lengthy periods of 

drought, we recommend that two-thirds of the maximum drawdown should be 

considered to be the available drawdown. Therefore, a long-term “safe” yield is 

calculated using two-thirds of the maximum drawdown as follows: 

 

gpm92.18gpm/ft)(1.55ft)2/3(89.20=Q   
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 Based on our evaluation of the aquifer testing, the optimum long-term 

operational mode for the test well should be at a pumping rate of 92 gpm for a 

maximum pumping cycle of no more than 12 hours. The well should then be allowed 

to recover for an appropriate amount of time until at least a 90 percent recovery has 

been reached before the next pumping cycle begins. 

 

Potential Impacts of Pumping 

 There are two old 12-inch diameter wells of unknown construction located 

about 400 feet southwest of the test well, as shown on the Site Plan, Figure 1. 

Measured total depths are 80 feet for the well closest to the test well, and 150 feet 

for the farthest to the southwest. Static water levels were measured at 23.60 feet in 

depth and 30.90 feet in depth in the two wells, respectively, prior to the start of the 

pumping tests. Periodic measurements during the test period revealed no changes 

in water levels in these wells. The very low transmissivity (T) values observed during 

the test, indicate that the radius of drawdown around the Stonegate test well is very 

limited, and there should be no impact from pumping on the nearest existing active 

wells, which are at least 600 feet distant. 

 

WATER QUALITY 

 During the 24-hour pumping test, water samples were obtained by Bolsa 

Analytical of Hollister, California for analysis. Their analytical report will be submitted 

under a separate cover. The analysis will be performed in accordance with the 
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California Department of Public Health Initial Water Quality Monitoring Requirements 

for Small Community Water Systems. 

 

VIDEO LOG 

On February 23, 2010, a video log was performed on the test well by 

Welenco of Bakersfield, California. The log confirms that the well was constructed in 

substantial conformance with the specifications. A small hole was found in the 

screened section at a depth of roughly 347 feet, but this does not appear to impact 

the overall production capabilities. A copy of the video report is included as Figure 5. 

 

LIMITATIONS 

 Geoconsultants, Inc. provides its findings, recommendations, specifications, 

and professional advice after preparing such information in a manner consistent with 

that level of care and skill ordinarily exercised by members of the profession 

currently practicing under similar conditions in the field of hydrogeology. This 

acknowledgment is in lieu of all warranties either express or implied. 

 Environmental changes, either naturally occurring or artificially induced, may 

cause the quality and/or quantity of water produced to change with time. Therefore, 

we do not guarantee continued production or consistent mineral quality of ground 

water from any well in the future.  
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FIGURE  B-1
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FIGURE  B-2
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FIGURE  B-3
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FIGURE  B-4

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

0.0100.1001.00010.000100.000

P
E

R
C

E
N

T
 P

A
S

S
IN

G
 B

Y
 W

E
IG

H
T

GRAIN DIAMETER (MILLIMETERS)

SIEVE ANALYSIS
240 FEET

STONEGATE WATER SUPPLY TEST WELL
SAN BENITO COUNTY, CALIFORNIA

U.S. Standard Sieve Sizes 5 1610 35 23020 60 120



 
 
 
 
 
 
 
 
 

APPENDIX C 



 LONG-TERM PUMPING TEST
STONEGATE WATER SUPPLY TEST WELL

SAN BENITO COUNTY, CALIFORNIA
April 6 - 9, 2010

DRAWDOWN

ELAPSED RECOVERY RATIO PUMPING DEPTH TO TOTAL
 TIME TIME (ELAPSED TIME RATE WATER DRAWDOWN

TIME (MINUTES) (MINUTES) TO RECOVERY TIME) (GPM) (FEET) (FEET)
13:00:00 0.00 120.00 63.80 0.00
13:00:15 0.25 120.00 66.70 2.90
13:00:30 0.50 120.00 69.20 5.40
13:00:45 0.75 120.00 72.50 8.70
13:01:00 1.00 120.00 75.70 11.90
13:02:00 2.00 120.00 78.40 14.60
13:03:00 3.00 120.00 81.20 17.40
13:04:00 4.00 120.00 84.50 20.70
13:05:00 5.00 120.00 87.70 23.90
13:06:00 6.00 120.00 89.20 25.40
13:07:00 7.00 120.00 90.20 26.40
13:08:00 8.00 120.00 90.60 26.80
13:09:00 9.00 120.00 91.40 27.60
13:10:00 10.00 120.00 91.70 27.90
13:12:00 12.00 120.00 92.00 28.20
13:14:00 14.00 120.00 92.30 28.50
13:16:00 16.00 120.00 92.70 28.90
13:18:00 18.00 120.00 93.00 29.20
13:20:00 20.00  120.00 93.00 29.20
13:22:00 22.00 120.00 93.20 29.40
13:24:00 24.00  120.00 93.20 29.40
13:26:00 26.00  120.00 93.20 29.40
13:28:00 28.00 120.00 93.60 29.80
13:30:00 30.00 120.00 94.00 30.20
13:35:00 35.00 120.00 94.80 31.00
13:40:00 40.00 120.00 95.80 32.00
13:45:00 45.00 120.00 96.80 33.00
13:50:00 50.00 120.00 97.60 33.80
13:55:00 55.00 120.00 98.20 34.40
14:00:00 60.00 120.00 99.00 35.20
14:05:00 65.00 120.00 99.70 35.90
14:10:00 70.00 120.00 100.40 36.60
14:15:00 75.00 120.00 101.00 37.20
14:20:00 80.00 120.00 101.60 37.80
14:25:00 85.00 120.00 102.20 38.40
14:30:00 90.00 120.00 102.80 39.00
14:35:00 95.00 120.00 103.20 39.40
14:40:00 100.00 120.00 103.80 40.00
14:45:00 105.00 120.00 104.30 40.50
14:50:00 110.00 120.00 104.80 41.00
14:55:00 115.00 120.00 105.20 41.40
15:00:00 120.00 120.00 105.80 42.00
15:30:00 150.00 120.00 108.20 44.40
16:00:00 180.00 120.00 110.40 46.60
16:30:00 210.00 120.00 112.30 48.50
17:00:00 240.00 120.00 114.20 50.40
17:30:00 270.00 120.00 116.00 52.20
18:00:00 300.00 120.00 117.80 54.00
18:30:00 330.00 120.00 119.20 55.40
19:00:00 360.00 120.00 123.00 59.20
21:00:00 480.00 120.00 131.80 68.00
23:00:00 600.00 120.00 135.00 71.20
1:00:00 720.00 120.00 141.00 77.20
3:00:00 840.00 120.00 148.60 84.80
5:00:00 960.00 120.00 161.10 97.30
7:00:00 1080.00 120.00 190.40 126.60
9:00:00 1200.00 120.00 228.20 164.40

11:00:00 1320.00 120.00 259.60 195.80
13:00:00 1440.00 120.00 284.00 220.20
15:00:00 1560.00 120.00 320.80 257.00
15:30:00 1590.00 120.00 335.00 271.20
16:15:00 1635.00 120.00 335.00 271.20
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FIGURE C-1



 LONG-TERM PUMPING TEST
STONEGATE WATER SUPPLY TEST WELL

SAN BENITO COUNTY, CALIFORNIA
April 6 - 9, 2010

RECOVERY

ELAPSED RECOVERY RATIO PUMPING DEPTH TO TOTAL
 TIME TIME (ELAPSED TIME RATE WATER RECOVERY

TIME (MINUTES) (MINUTES) TO RECOVERY TIME) (GPM) (FEET) (FEET)
16:15:15 1635.25 0.25 6541.00 330.00 266.20
16:15:30 1635.50 0.50 3271.00  323.00 259.20
16:15:45 1635.75 0.75 2181.00  306.60 242.80
16:16:00 1636.00 1.00 1636.00  306.20 242.40
16:17:00 1637.00 2.00 818.50  305.00 241.20
16:18:00 1638.00 3.00 546.00  303.00 239.20
16:19:00 1639.00 4.00 409.75  301.20 237.40
16:20:00 1640.00 5.00 328.00  298.80 235.00
16:21:00 1641.00 6.00 273.50  296.80 233.00
16:22:00 1642.00 7.00 234.57 294.60 230.80
16:23:00 1643.00 8.00 205.38 292.40 228.60
16:24:00 1644.00 9.00 182.67 291.00 227.20
16:25:00 1645.00 10.00 164.50 289.80 226.00
16:27:00 1647.00 12.00 137.25 286.40 222.60
16:29:00 1649.00 14.00 117.79 283.80 220.00
16:31:00 1651.00 16.00 103.19 281.30 217.50
16:33:00 1653.00 18.00 91.83 279.00 215.20
16:35:00 1655.00 20.00 82.75 276.20 212.40
16:37:00 1657.00 22.00 75.32 274.60 210.80
16:39:00 1659.00 24.00 69.13 273.40 209.60
16:41:00 1661.00 26.00 63.88 271.80 208.00
16:43:00 1663.00 28.00 59.39 270.00 206.20
16:45:00 1665.00 30.00 55.50 268.70 204.90
16:50:00 1670.00 35.00 47.71 265.80 202.00
16:55:00 1675.00 40.00 41.88 262.50 198.70
17:00:00 1680.00 45.00 37.33 259.80 196.00
17:05:00 1685.00 50.00 33.70 257.00 193.20
17:10:00 1690.00 55.00 30.73 252.00 188.20
17:15:00 1695.00 60.00 28.25 249.80 186.00
17:20:00 1700.00 65.00 26.15 246.40 182.60
17:25:00 1705.00 70.00 24.36 243.00 179.20
17:30:00 1710.00 75.00 22.80 238.80 175.00
17:35:00 1715.00 80.00 21.44 236.40 172.60
17:40:00 1720.00 85.00 20.24 232.10 168.30
17:45:00 1725.00 90.00 19.17 228.40 164.60
17:50:00 1730.00 95.00 18.21 226.50 162.70
17:55:00 1735.00 100.00 17.35 222.80 159.00
18:00:00 1740.00 105.00 16.57 220.20 156.40
18:05:00 1745.00 110.00 15.86 218.30 154.50
18:10:00 1750.00 115.00 15.22 215.80 152.00
18:15:00 1755.00 120.00 14.63 213.60 149.80
12:15:00 2715.00 1080.00 2.51 112.40 48.60
12:00:00 4140.00 2505.00 1.65 100.40 36.60
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FIGURE C-1
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FIGURE C-2
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FIGURE  C-3
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