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 GLOSSARY OF ACRONYMS AND ABBREVIATIONS  
 

afy – acre-feet per year 

bgs – below ground surface 

CD – compact disc 

CEQA – California Environmental Quality Act 

gpm – gallons per minute 

ID – inside diameter 

MCL – maximum contaminant level 

MPN – most probable number 

msl – mean sea level 

PVC – Polyvinyl Chloride (plastic)  

t/t’ – time since pumping started divided by time since pumping stopped 

TDS – total dissolved solids 
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EXECUTIVE SUMMARY 
AECOM conducted a 24-hour aquifer test on an existing onsite well on the 73.5-acre 

property located on Potrero Valley Road in the community of Potrero, in south central 

San Diego County, California (Figure 1).  The project proposes to subdivide the property 

into 8 residential lots.  Water will be supplied by individual wells.  Wastewater will be 

disposed by individual septic systems. Based on the results of our aquifer tests, 

groundwater is not anticipated to be a significant impact for the project.  

1.0 INDRODUCTION 

1.1 Purpose of the Report 
The purpose of this report is to conduct aquifer testing and groundwater quality testing on 

one existing onsite well.   

1.2 Project Location and Description 
The 73.5-acre property is located along Potrero Valley Road, about ¼ mile north of the 

intersection of Highway 94 and Potrero Valley Road, in the community of Potrero, in 

south central San Diego County, California.  Elevations on the site range from 

approximately 2,300 feet above mean sea level (msl) at the southwest corner to 2,470 feet 

above msl at the eastern property boundary.  The project proposes 8 lots with a minimum 

of 5 acres per lot.  The site generally drains west towards Potrero Valley Road.  Based on 

a water usage estimate of 0.5 acre-feet per year (afy) per home, it is estimated that the 

project will use a total of 4 afy. 

There are three wells located on proposed Lot 1 of the subject property.  The Main Well 

is a drilled well located approximately 130 feet southwest of Well 1 at an elevation of 

about 2,306 feet above msl.  This well is currently being used for the residence and was 

pump tested as part of this investigation.  Those results are provided in this report.  Well 

1, located on the first floor of an abandoned house, is a hand-dug well that was pump 

tested in September 20051 and used as a monitoring well during this investigation.  Well 

2, another hand dug well located near the southern property boundary and about 90 feet 
                                                 
1 Earth Tech. 2005. 
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southwest of the Main Well, was also used for monitoring during this pump testing.  A 

project site location map is presented as Figure 2.  Well logs were not available for any of 

the onsite wells.  The locations of existing wells and septic systems are provided on 

Figure 3. 

1.3 Applicable Groundwater Regulations 
Since the California Environmental Quality Act (CEQA) requires that environmental 

impacts be assessed for each project, and since development is a potential impact to 

groundwater, this project is guided by CEQA.  The aquifer tests were done in 

conformance with the County of San Diego (County) Groundwater Ordinance, the 

County’s Guidelines for Determining Significance and Report Format and Content 

Requirements – Groundwater Resources and the approved pump test plan.  The 

guidelines for determining significance include well interference, low well yield, 

groundwater-dependent habitat, and water quality that exceed State or Federal maximum 

contaminant levels (MCLs).  These guidelines are outlined in the following sections. 

2.0 WELL TESTING IMPACT ANALYSIS 

2.1 Guidelines for Determining Significance 

2.1.1 Well Interference in Fractured Rock 
“As an initial screening tool, offsite well interference will be considered a significant 

impact if after a five year projection of drawdown, the results indicate a decrease in water 

level of 20 feet or more in the offsite wells.  If site-specific data indicates water bearing 

fractures exist which substantiate an interval of more than 400 feet between the static 

water level in each offsite well and the deepest major water bearing fracture in the 

well(s), a decrease in saturated thickness of 5% or more in the offsite wells would be 

considered a significant impact” (County 2007). 

2.1.2 Low Well Yield 
“Proposed projects requiring groundwater resources for uses associated with single-

family residences require well production during the well test to be no less than 3 gallons 

per minute (gpm) for each well tested.  Proposed projects that cannot meet this 

requirement will be considered to have a significant impact.”  
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“Where analysis of a residential well test indicates that greater than 0.5 feet of residual 

drawdown is projected, the project will be considered to have a significant impact.” 

 

“The analysis of the residential well test must indicate that the amount of drawdown 

predicted to occur in the well after five years of continual pumping at the rate of 

projected water demand (a) will not interfere with the continued production of sufficient 

water to meet the needs of the anticipated residential use(s), and (b) must be less than the 

saturated depth of water above the pump intake or 100 feet, whichever is less. (The pump 

intake is assumed to be 50 feet above the bottom of the well). Proposed projects that 

cannot meet this guideline will be considered to have a significant impact.” (County 

2007). 

2.1.3 Groundwater-Dependent Habitat  

For projects that have groundwater-dependent habitat on or near the project site, the 

County considers a drop in water levels of three feet or more in the vicinity of 

groundwater-dependent habitat to be a significant impact.  
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2.2 Methodology 

2.2.1 Well Test Description 
 
We prepared an aquifer test proposal (Appendix C), which was approved by the County 

Groundwater Geologist in an e-mail dated November 6, 2008.     

 
The Main Well was used for aquifer testing.  The existing submersible pump was used in 

the 6-inch well.  The top of the pump was measured by AECOM to be approximately 385 

feet bgs.  Water levels were measured with an electric water level meter and a pressure 

transducer in the Main Well and with an electric water level meter in the two monitoring 

wells2.  Flow was measured with an in-line flowmeter and confirmed with a 5-gallon 

bucket and digital watch.  Water was discharged downgradient of the production well. 

Drawdown and recovery data are presented in graphical format in Figures 4 through 9.  

Raw data are provided on a CD in Appendix A. 

Main Well 

AECOM performed a 24-hour pump test from December 2 through 3, 2008.  Wells 1 and 

2, located about 130 feet northeast and 90 feet southwest of the Main Well, respectively, 

were used as monitoring wells during pump testing.  The total depth of the well was 

reported as approximately 395 feet bgs by Boyd Pump Service.  AECOM measured the 

top of the pump to be at about 385 feet bgs and we estimate the pump inlet to be about 

390 feet bgs.  Static water level at the start of the test was about 32 feet bgs in the Main 

Well.  The well was pumped at a rate of about 3.6 gpm throughout the test.  The total 

volume pumped during the 24-hour test was about 5,133 gallons.  Assuming a 6-inch 

diameter borehole, this represents approximately 2.4 well-bore volumes.    

                                                 
2 Although two neighboring property owners to the south were notified prior to pump testing and asked if they would 
like to participate in the test, neither accepted.  
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2.2.2 Well Test Analysis 

Main Well 

Due to a difficulty in measuring water depth3 in the latter part of the test, several readings 

are suspect and thought to be incorrect.  However, the pump rate was able to be 

maintained throughout the 24-hour test.  Therefore we know the water level never drew 

below the pump intake.  In order to be conservative, we extended the known data to a 

point where the water level would have drawn to the pump intake immediately after the 

24 hours. Those values are indicated on the drawdown and recovery graphs. After 24 

hours of pumping, the maximum drawdown would have been 358 feet, which equals a 

specific capacity of 0.01 gpm per foot, if the water was just about to reach the pump 

intake before the test was halted.  The water level recovered about 100 percent within 12 

hours after pumping ceased.  Although fluctuations occurred, there was no apparent 

drawdown in Well 1 as a result of pumping the Main Well.  A drop in water level of 

about 0.07 feet was observed in Well 2 during pumping of the Main Well. However, no 

recovery was observed in Well 2 after the Main Well pump was shut off, suggesting the 

drawdown may be unrelated to the pumping of the Main Well.  

The results of pump testing are summarized on Table 1 and presented graphically on 

Figures 4 through 6.  Since aquifer thickness and transmissivity do not remain constant 

with time, the Jacob correction (Appendix A) was used to correct measured drawdown 

during pumping and recovery.  These corrected drawdown data are plotted against the 

logarithm of time since pumping started. Corrected recovery data are plotted against the 

ratio of time since pumping started divided by time since pumping stopped (t/t’). 

Aquifer transmissivity (i.e., the capacity to transmit water) can be estimated using the 

Cooper-Jacobs approximation to the Theis equation (Cooper-Jacobs 1946) that is 

provided in Appendix A. 

Based on this equation, we calculated transmissivity values of 0.75 and 6 square feet per 

day for the drawdown and recovery of the Main Well, respectively (Table 2).  An average 

                                                 
3 The transducer could not be lowered past 200 feet bgs.  The electric water level meter was lowered beyond 200 feet 
bgs but readings were difficult and are suspect.   
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transmissivity value of 3 square feet per day was used to estimate drawdown at other 

wells. 

Recovery data were evaluated to assess long-term affects to the groundwater aquifers.  

The plot of residual drawdown versus t/t’ was evaluated to assess impacts to storage from 

pumping.  At t/t’ equal to 1 (infinite time), a residual drawdown would indicate 

permanent aquifer dewatering.  No residual drawdown was indicated for the Main Well. 

Therefore, it indicates no permanent dewatering.   

A continuation of the initial (elastic) response of the actual drawdown plot was used to 

estimate drawdown in the production well after five years of sustained pumping at a rate 

of 0.31 gpm (0.5 afy).  The drawdown after five years was estimated to be about 99 feet 

in the Main Well.  

Using the Theis equation and an average of the calculated transmissivity (Appendix A), 

we predict about 6.9 feet of drawdown in a future well located on another proposed lot, 

about 400 feet from the existing well as a result of pumping this well.  The nearest future 

onsite well could be located about 400 feet from another onsite well.  The nearest offsite 

well is thought to be greater than 400 feet to the south of the existing onsite wells. We 

note that impacts from multiple wells are additive.  Calculations are provided in 

Appendix A. 

2.3 Significance of Impacts Prior to Mitigation 
Based on the criteria of well interference, low well yield, and groundwater-dependent 

habitat; impacts to groundwater are not anticipated to be significant for this project. 

2.4 Mitigation Measures and Design Considerations 
No groundwater mitigation measures are proposed for this project. 

2.5 Conclusions 
Well interference is not anticipated to be a significant impact for this project since 

predicted drawdown, at a distance of about 400 feet (nearest future off-site well location) 

as a result of the pumped well, is expected to be about 6.9 feet.   
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Low well yield is not anticipated to be a significant impact for this project since the 

pump-tested well was (1) capable of producing at least 3 gpm; (2) had less than 0.5 feet 

of residual drawdown; and (3) the predicted drawdown in the production well after five 

years of continually pumping at 0.5 afy was about 99 feet, which is less than the saturated 

depth and will not interfere with continued production in that well.  Failure to meet any 

of the above criteria would have been considered a significant impact according to the 

County’s guidelines. 

 

According to the Biological Resources4 map prepared for the project, there is no 

groundwater-dependent habitat on the project site.  No additional groundwater-dependent 

habitat was evaluated for this project and is not part of the current scope.  

 

Based on the criteria of well interference, low well yield, and groundwater-dependent 

habitat; impacts to groundwater are not anticipated to be significant for this project. 

3.0 WATER QUALITY IMPACT ANALYSIS 

3.1 Guidelines for Determination of Significance 
“Groundwater resources for proposed projects requiring a potable water source must not 

exceed the Primary State or Federal Maximum Contaminant Levels (MCLs) for 

applicable contaminants.  Proposed projects that cannot demonstrate compliance with 

applicable MCLs will be considered to have a significant impact.  In general, projects 

will be required to sample water supply wells for nitrate, bacteria (fecal and total 

coliform), and radioactive elements.  Projects may be required to sample other 

contaminants of potential concern depending on the geographical location within the 

County” (County 2007). 

3.2 Methodology 

3.2.1 Sampling Procedures 

AECOM personnel obtained groundwater samples from the Main Well on December 3, 

2008 after at least two well-bore volumes had been pumped from the well.  The samples 

                                                 
4 Jones and Stokes. 2008. 
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were collected in laboratory-provided bottles, kept on ice, and sent via courier to Test 

America (a California-certified laboratory) to be analyzed for gross alpha, uranium, total 

dissolved solids (TDS), nitrate (as N) and total coliform.  Laboratory analytical methods 

and preservation methods are provided on Table 3. 

Based on the uranium found in the December sample, additional samples were collected 

on January 13, 16, and 22 from the Main Well in accordance with the procedures 

discussed above and analyzed for gross alpha and uranium.  On January 13, 2009, two 

samples, POTA-011309 and POTB-011309, were collected back to back to determine the 

variability in laboratory analysis.  On January 16, 2009, one sample, POTC-011609, was 

collected, and on January 22, 2009, two samples, POTD-012209 and POTE-012209, 

were collected within an hour of each other.  The purpose of collecting five additional 

samples at variable times was to underscore the inherent unpredictability of radio active 

elements in samples.   

3.2.2 Sampling Analysis 

No groundwater samples exceeded the MCLs listed on Table 3 with the exception of the 

initial uranium sample collected in December.  Five additional water samples were 

collected from the Main Well and analyzed for gross alpha and uranium.  None of the 

additional water samples exceeded the MCLs.  The mean results from these analyses 

likewise do not exceed the MCLs. All samples were analyzed within prescribed holding 

times.   

3.3 Significance of Impacts Prior to Mitigation 

Although the presence of uranium in the December water sample is potentially an MCL 

violation5, results from the five additional samples were all below the MCL, and the 

average of all six samples was also below the MCL.   

3.4 Mitigation Measures and Design Considerations 
It is recommended that future wells be installed and the groundwater tested for 

radioactive elements. 

                                                 
5 If four averaged groundwater samples from the same well exceed 20 pCi/L, it would be considered an MCL violation.  
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3.5 Conclusions 
Based on the mean results from our laboratory testing, water quality is not expected  to be 

a significant impact.   

4.0 SUMMARY OF PROJECT IMPACTS AND MITIGATION 
Groundwater quantity (well interference, low well yield, and groundwater-dependant 

habitat) and quality are not anticipated to be significant project impacts. 

4.1 Recommendations 
 

• If additional wells are required, they should be tested for TDS, nitrate, total and 

fecal coliform, uranium and gross alpha. 

• We recommend that onsite production wells be located as far as possible and 

upgradient of septic systems and other potential sources of contamination. 

• Since open wells could provide a conduit for groundwater contamination and could 

present a safety hazard, the existing (and any future) onsite wells should be secured 

with locking covers.  
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TABLES 

Table 1.  Main Well Aquifer Test Summary  

Test 
Start 
Day 

Average 
Discharge 

(gpm) 

Pumping 
Period 
(hours) 

Water 
Depth 

Prior to 
Pumping 
(feet bgs) 

Maximum 
Water 
Depth 

(feet bgs) 
Inlet 

Well 
Depth  

(feet bgs) 

Maximum 
Drawdown 

(feet) 

Recovery 
After  

12 Hours 
(feet)/Percent 

of Total 
Drawdown 

12/2/08 3.6 24  31.62 3906 395 358 358/100 

Table 2.  Calculated Transmissivity  

Data Set Used Transmissivity (feet2/day) 

Main Well Drawdown 0.75 

Main Well Recovery 6 

 

                                                 
6 Because of difficulty obtaining water levels in the latter part of the test, this depth is estimated based on the slope of 
the drawdown graph and the known pump intake depth. 
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Table 3.  Laboratory Data   

Analyte Analytical 
Method 

Preservative MCL Result Unit 

Main Well – 12/3/2008 

Gross Alpha EPA 
900.0 

HNO3 157 17.2 
+/- 4.2 

pCi/L 

Uranium EPA 
200.8 

HNO3 20 23 pCi/L8 

TDS EPA 
160.0 

None 1,0009 
(5003 recommended) 

290 mg/L 

Nitrate-NO3 EPA 
300.0 

None 45 27 mg/L 

Total 
Coliform 

SM9223B None Not Detectable10 <1.1 MPN/100 
mL 

Fecal 
Coliform 

SM9223B None Not Detectable <1.1 MPN/100 
mL 

Main Well – 01/13/2009 

Gross Alpha EPA 
900.0 

HNO3 15 8.0 
+/- 2.1 

pCi/L 

Uranium EPA 
200.8 

HNO3 20 8.1 pCi/L 

Main Well – 01/13/2009 

Gross Alpha EPA 
900.0 

HNO3 157 15.5 
+/- 4.7 

pCi/L 

Uranium EPA 
200.8 

HNO3 20 7.9 pCi/L 

Main Well – 01/16/2009 

Gross Alpha EPA 
900.0 

HNO3 15 7.7 
+/- 2.3 

pCi/L 

Uranium EPA 
200.8 

HNO3 20 8.4 pCi/L 

                                                 
7 MCL compliant when gross alpha minus uranium is less than 15 pCi/L. 
8 Laboratory results provided in μg/L and converted to pCi/L.  For uranium, 0.67 pCi/L is equal to 1 μg/L. 
9 Secondary MCL 
10 The presence of total coliform is not necessarily an MCL violation, but further testing may be necessary. 
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Main Well – 01/22/2009 

Gross Alpha EPA 
900.0 

HNO3 15 5.7 
+/- 1.90 

pCi/L 

Uranium EPA 
200.8 

HNO3 20 7.8 pCi/L 

Main Well – 01/22/2009 

Gross Alpha EPA 
900.0 

HNO3 15 5.1 
+/- 1.90 

pCi/L 

Uranium EPA 
200.8 

HNO3 20 8.8 pCi/L 

Mean of All Radionuclide Results 

Gross Alpha EPA 
900.0 

HNO3 15 9.9 pCi/L 

Uranium EPA 
200.8 

HNO3 20 10.7 pCi/L 
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1. Regional Location Map



Potrero Valley Road  Figure 1 

 

 

 
 
 

 
Figure 1 

REGIONAL LOCATION MAP 
Potrero Valley Road, Potrero, San Diego County, California 

February 2009 
Project No. 106848 
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2. Project Site Location Map 
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3. Plot Plan with Well Locations 
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Jacobs Correction (for unconfined aquifer) [Main Well] 

b
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s’ = Corrected drawdown (feet) [at maximum] 

s = Measured drawdown (feet) [at maximum]  

b = Original aquifer thickness (feet) 
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B. Well Logs (Unavailable) 
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C. Well Test Plan 
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D. Laboratory Analytical Reports 
 




