






 
Cleath-Harris Geologists, Inc. 

75 Zaca Lane, Suite 110 

San Luis Obispo, CA 93401 

(805) 543-1413 
    

Pond Hydrogeologic Analysis 1      6/5/2020 

June 5, 2020 
 
Bill Kesselring 
1015 Nipomo Street 
San Luis Obispo, CA  93401 
 
 
Subject:  Hydrogeologic Impact Assessment of Proposed Agricultural Reservoir 

  Vali Family Vineyard, 7365 Adelaida Road, San Luis Obispo County,  

  California, APN 026-281-067 

 
Dear Mr. Kesselring: 
 

Cleath-Harris Geologists (CHG) herein presents an hydrogeologic impact assessment related to 
the proposed construction of an agricultural pond, pursuant to the San Luis Obispo County Title 
22. Section 22.52.150 F, 4, b.  The proposed 4.43 acre-foot off-stream pond is located at an 
elevation of 1630 feet in the hills south of Adelaida Road, west of Paso Robles, San Luis Obispo 
County (Figure 1).  The pond will store water pumped from a well about 500 feet distant.  The 
well and reservoir are part of the water system that will irrigate 69 acres of newly planted 
vineyards. 

 
 
REQUIREMENTS 

 
The Ordinance requires that information be provided as stated in Section 5 for the major grading 
permit.   

1. A description of the agricultural use to be supported by the proposed reservoir, pond, or 
basin.  If the proposed reservoir, pond, or basin is in support of a future agricultural use, 
then the application shall include a planting plan showing the location of the future crops. 

2. Information regarding the property’s use of water and proposed use of water after 
construction of the proposed reservoir, pond or basin.  

3. Estimated evaporative water loss from the surface of the reservoir, pond or basin, based 
on site specific conditions.  

4. A well interference and draw-down analysis, which evaluates how increased pumping  
would affect neighboring wells.  This analysis shall take into consideration site specific 
variables such as the number and spacing of wells on site, pumping rates, properties of 
the aquifer and, the duration over which pumping has and will occur. 

 
This letter report provides the required information and the analysis. 
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PROJECT FACILITIES 

 
The existing irrigation well and proposed reservoir are at an elevation of about 1,630 feet.  The 
well is about 510 feet from the western property line, 420 feet from the southern property line 
and 220 feet from the southeastern property line. 
 
The proposed agricultural reservoir has a maximum depth of 20 feet and a surface area of 19,800 
square feet with 2:1 slopes from the top at 1628 feet elevation down to the bottom of the 
reservoir at 1608 feet elevation.  The plans and specifications (8/20/19) for the reservoir were 
prepared by Eric J. Gobler, R.C.E. (Figure 2).   
 

VINEYARD PLAN 

 
The planted vineyard blocks are shown on Figure 3. 
 
 

USE OF WATER 

 
Currently, the land has been cleared and partially planted.  Irrigation will ensue with the planting 
of the vineyard.  With the planting of 69 acres of vineyards, the water demand is estimated by the 
vineyard manager to occur over about ½ the year with an annual production of 14 acre-feet.  A 
spreadsheet on Table 1 shows the plantings and the estimated water use.  No frost irrigation is 
planned according to the vineyard manager. 
 
The proposed use for the agricultural reservoir is to allow operational flexibility in the vineyard 
irrigation schedule.  Instantaneous discharge from the well may not be sufficient to meet the 
demand for the vineyard blocks..  The agricultural reservoir serves to provide that instantaneous 
discharge, which otherwise could be met by running the well longer- supplying more, smaller 
acreage vineyard blocks, or installing additional wells. 
 
Therefore, the water level impact from the use of the reservoir will evaluate the drawdown in a 
possible adjacent well due to the increased pumping duration required to offset pond evaporation 
during the irrigation season. 
 

POND EVAPORATION 

 
With a lined pond, there will be water loss from the off-stream surface water reservoir due to 
evaporation.  The property is located in ETo Zone 6.  The annual evaporative loss from the 
reservoir (based on pan evaporation at 49.7 inches in this zone) is estimated at 1.9 acre-feet (AF), 
equivalent to an annual average daily water loss of 1,677 gallons.  At an average pumping rate of 
35 gallons per minute, the irrigation wells will need to pump 48 minutes per day, year-round, or 
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96 minutes per day for the irrigation season, to offset a daily evaporative loss of 1,677 gallons 
(1.9 acre-feet per year).   
 
 

EXISTING WATER WELLS IN THE STUDY AREA 

 
The project well has a depth of 472 feet, producing from the Monterey Formation outside of any 
State-designated groundwater basin.  The depth to water in the well was at 34 feet on 9/3/2019.  
The well pump is designed to discharge 35 gallons per minute.  No other wells are on the subject 
property.  
 
CHG reviewed the State of California well completion report (WCR) files and found only a few 
wells in the area with WCRs, and the locations were not specific. However, based on our site 
reconnaissance, in-house well information and discussions with the vineyard owner and a 
neighbor, we found that no wells exist any closer than the nearest residence.  The nearest 
residence is 730 feet to the west.  The location of the well serving this residence is not 
specifically known but for purposes of this evaluation, we assume that it is near the residence.   
 
 

HYDROGEOLOGIC IMPACT ANALYSIS 

 
No specific well that could be impacted by pumping the project well was located during our 
research and property visit.  However, it is possible that an adjacent well exists to the west of the 
property near the existing residences.  This analysis of the potential impact considers the factors 
that affect the drawdown with distance from the project well and the pumping necessary to offset 
the evaporative loss of the reservoir. 
 
Fractured Rock Aquifer Description and Extent 
 
One factor in analyzing drawdown with distance due to pumping a well is the specific thickness 
and areal extent of the fractured rock aquifer zones tapped by the well.   
 
The fractured rock aquifers are within the Monterey Formation.  These aquifers are 5 to 20 feet 
thick hard ledges of fractured calcareous siltstone and sandstone interbedded within a 
predominantly non-water bearing diatomaceous shale sequence.  The fractured calcareous 
siltstone and sandstone beds are where most of the water is found.   The formation has been 
folded with west-east trending fold axes (Figure 4).   
 
The well completion report for the project well describes the producing formation as dark brown 
shale with hard layers and the perforated interval is from 90 to 470 feet depth.  Based on the top 
of the perforated interval being where the first water was encountered, there is probably a 
fractured rock aquifer between 90 and 100 feet.  The pumping test drawdown at the project well 
suggests that another producing fractured rock aquifer is at about 150 feet depth (where the 
drawdown flattens on the semi-logarithmic plot).  The total aquifer thickness is estimated to be 
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about 40 feet based on well completion reports from the project well and other wells on separate 
parcels at this address. 
 
The extent of the aquifers tapped by the project well is defined by the structural fold within 
which the well is located.  The groundwater reservoir within this fold is not well constrained on 
the geologic maps but we estimate that it is probably no more than ½ mile wide (north-south) 
and one mile long (west-east).   The groundwater in storage within this structural compartment is 
very roughly estimated to be about 250 acre-feet (2 percent fracture porosity, 40 foot aquifer 
thickness, area of 320 acres).   
 
Based on the extent of the groundwater reservoir, any wells located more than 1,000 feet to the 
north and south of the project well are most likely in separate fold compartments and, therefore, 
would not be affected by pumping at the well. 
 
Aquifer Characteristics 
 
Two pumping tests were performed that provide pertinent information on drawdown in the 
project well: one performed by Filipponi & Thompson  Drilling (F&T) after the well was 
completed (4/20/2016) and one performed by Cal West Rain on 12/20/2018.  Based on the F&T 
pumping test (Figure 5), the transmissivity (T) of the producing aquifers in the well is 240 
gallons per day per foot.  Storage (S) for the fractured Monterey Formation shales cannot be 
determined from a pumping test without a monitoring well. Under unconfined conditions, the 
Storage value could be 0.02.  Under confined conditions it would be much lower.  For this 
calculation, we assume that the Storage would be under semi-confined conditions, roughly 0.001. 
 
This review of other wells in the general vicinity illustrates how variable productivity is in this 
formation.  An off-site 450-foot deep well near the property (WCR 538156) that pumped 60 
gallons per minute noted two sandstone beds with a combined thickness of 42 feet within a 
perforated interval of 200 feet.  Another off-site 405-foot deep well near the property (WCR 
538157) pumped only 3 gpm from 28 feet of sandstone. 
 
Potentially Impacted Adjacent Wells 
 
During our site reconnaissance, we observed one well along Adelaida Road about 1,500 feet to 
the north.  This well would not be likely to tap the same aquifers in the same geologic structure 
as the project well and therefore would not be impacted.  It is possible that there are wells near 
the residences located to the west (along the trend of the structure), approximately 730 feet 
distant.  For purposes of this analysis, we assumed that there is an adjacent well that taps the 
same aquifers at 730 feet distance from the pumped well. 
 
Distance-Drawdown Estimation 
 
Calculations of drawdown with distance typically assume areally extensive aquifers with 
uniform aquifer characteristics.  While the hydrogeologic conditions at this property do not fit 
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these assumptions for long term pumping, it is the standard analytical approach to reach a value 
for distance drawdown.  For the proposed short term daily pumping duration, these assumptions 
are valid.  For long term (irrigation season duration), we have used both this calculation method 
and a more general approximation to represent distance drawdown. 
 
Pumping time required to supply irrigation demand (25,000 gallons/day during pumping season) 
is estimated at 714 minutes/day during the 6 month irrigation season.  An additional 96 minutes 
would be required to meet the evaporative demand (assuming totally full reservoir storage) 
bringing total daily pumping to 810 minutes during the 180 day irrigation season.   
 
Using these values in the C. V. Theis chart1, the drawdown, after 0.529 days of pumping (the 
average daily duration required for pumping the project demand plus the evaporative demand) at 
35 gallons per minute at a distance of 730 feet in an areally extensive aquifer, would be minimal.  
The total drawdown at 730 feet distance for the total annual pumpage from the well (17.5 gpm 
for 180 days) is calculated at 27 feet.  The difference in drawdown at a distance of 730 feet for 
the pumping to meet the irrigation demand and evaporative demand versus the pumping solely to 
meet the irrigation demand (96 additional minutes per day of pumping) would not be significant. 
 
The calculation of the interference for the irrigation season with and without the reservoir, using 
17.5 gpm and 20 gpm respectively, pumping for 180 days results in a difference drawdown of 
3.68 feet.2  This is the drawdown impact resulting from the use of the reservoir. 
 

Regional long term lowering of groundwater level within the groundwater storage reservoir due 
to pumping the project well may occur.  The amount of average regional lowering of the 
groundwater level due pumping water into the surface water reservoir to compensate for 
evaporation, over one year, if the total groundwater storage estimate is 250 acre-feet (without 
considering recharge), is less than one foot.  Recharge to this groundwater reservoir will offset 
this lowering to some extent. 
 
 
 

 

 
1 

Theis, Charles V., 1963, “Chart for the computation of drawdowns in the vicinity of a discharging well”, in Shortcuts and Special Problems in 
Aquifer Tests, US Geological Survey Water Supply Paper 1545C, pages C10-C15 and plate 1 
 

2 
Driscoll, F.G., 1986, Groundwater and Wells, Johnson Filtrations Systems, Inc. 

Theis, C.V., 1935, The relationship between the lowering of the piezometric surfaces and the rate and duration of discharge of a well using 
groundwater storage, Transactions, American Geophysical Union, Washington, D.C., pp 518-524
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CONCLUSION 

 
Groundwater pumping to compensate for pumping into a reservoir with evaporative losses over 
one year is calculated to result in 3.68 feet of decline in the local groundwater reservoir, with no 
recharge being considered.  
 
Very truly yours, 
CLEATH-HARRIS GEOLOGISTS 

     
Timothy S. Cleath, CHG #81     Neil Currie, PG  
President       Project Geologist 
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Figure 2
Reservoir Specifications
Vali Family Vineyard

Cleath-Harris Geologists
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID,
IGN, and the GIS User Community
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Figure 4
Area Geology
Vali Family Vineyard

Cleath Harris Geologists
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