
DROUGHT MANAGEMENT PLAN 
LAMPERTI FARM 

 

 
The Urgency Ordinance approved by the Lake County Board of Supervisors on July 27th, 2021 
(Ordinance No. 3106) requires applicants to provide a plan depicting how the applicants plan to 
reduce water use during a declared drought emergency. The proposed cultivation operation would 
be composed of 432,800 ft2 of outdoor cultivation/canopy area with an estimated annual water use 
requirement of approximately 20.8 acre-feet per year/cultivation season. All water for the proposed 
cultivation operation will come from an existing onsite groundwater well located at Latitude 
39.01236° and Longitude -122.65807°. 
Per the Water Conservation and Use requirements outlined in the State Water Resources Control 
Board’s Cannabis General Order, Mr. Lamperti shall implement the following Best Practical 
Treatment and Control (BPTC) measures to conserve water resources: 

● Regularly inspect the entire water delivery system for leaks and immediately repair any 
leaky faucets, pipes, connectors, or other leaks; 

● Apply weed-free mulch in cultivation areas that do not have ground cover to conserve soil 
moisture and minimize evaporative loss; 

● Implement water conserving irrigation methods (drip or trickle and micro-spray irrigation); 
● Maintain daily records of all water used for irrigation of cannabis. Daily records will be 

calculated by using a measuring device (inline water meter) installed on the main irrigation 
supply line between the water storage area and cultivation area(s); 

● Install float valves on all water storage tanks to keep them from overflowing onto the 
ground. 

With the Water Conservation and Use requirements outlined above, the proposed cultivation 
operation would efficiently use water resources at all times. Additionally, Article 27 Section 27.11 
of the Lake County Zoning Ordinance requires commercial cannabis cultivators using water from 
a groundwater well to install a water level monitor on their water supply well, and to regularly 
record readings from the continuous water level monitor. Well water level monitoring and 
reporting shall be performed as follows: 
Seasonal Static Water Level Monitoring 
Seasonal monitoring of well water levels provides information regarding long-term groundwater 
elevation trends. The water level in the onsite groundwater well shall be measured and recorded 
prior to the start of the cultivation season (March/April), and once in the fall (November) after the 
cultivation season has ended. Data reported to the Lake County Community Development 
Department as part of the Project’s annual reporting requirements shall include a hydrograph plot 
of all seasonal water level measurements for the onsite groundwater well.  
Water Level Monitoring During Extraction 
The purpose of monitoring the water level in a well during extraction is to evaluate the performance 
of the well to determine the effect of the pumping rate on the water source during each cultivation 



season. This information can be used to determine the capacity and yield of the onsite groundwater 
well for determining pump rates and the need for water storage. The frequency of water level 
monitoring will depend on the source, the source’s capacity, and the pumping rate. It is 
recommended that initially the water level be monitored twice per week or more, and that the 
frequency be adjusted as needed depending on the impact the pumping rate has on the well water 
level. Data reported to the Lake County Community Development Department as part of the 
Project’s annual reporting requirements shall include a hydrograph plot of the water level readings 
during the cultivation season.  
In addition to the monitoring and reporting described above, the Project’s annual report shall 
include an analysis of the water level monitoring data, demonstrating whether or not use of the 
onsite groundwater well is causing significant drawdown and/or impacts to the surrounding area 
and what measures were taken to reduce impacts. If there are impacts, a revised Water 
Management Plan shall be prepared and submitted to the Lake County Community Development 
Department, for review and approval, demonstrating how the project will mitigate the impacts in 
the future. 
 

DROUGHT EMERGENCY RESPONSE 
When a drought emergency has been declared for the area of the proposed cultivation operation, 
the operator may implement the following additional measures, as needed or appropriate to the 
site, to reduce water use and ensure both success of the cultivation operation and decreased impacts 
to surrounding areas: 

• Install moisture meters to monitor how much water is in the soil at the root level and reduce 
watering to only what is needed to avoid excess; 

• Cover the soil and drip lines with removable plastic mulch to reduce evaporation; 
• Irrigate only in the early morning hours or before sunset; 
• Cover plants with shaded meshes during peak summer heat to reduce plant stress and water 

needs; 
• Add a soil amendments/ingredients to growing medium that retains water in a way to 

conserve water and aid plant growth/health. Soil amendments/ingredients such as peat 
moss, coco coir, compost, perlite, and vermiculite retain water and provide a good 
environment for cannabis to grow. 

Additionally, to ensure both success and decreased impacts to the surrounding areas, Mr. Lamperti 
plans to reduce the outdoor cultivation/canopy area and water usage by approximately 10 percent 
during drought emergencies. To reduce water usage 43,200 ft2 of the proposed cultivation/canopy 
area will not be planted when a drought emergency has been declared for Lake County. The 
cultivation/canopy area(s) to be left fallow will depend on when a drought emergency is declared 
(before or after the proposed cultivation/canopy areas have been planted), and Mr. Lamperti will 
prioritize the preferred cultivation/canopy areas over less desirable cultivation/canopy areas (based 
on cultivation experience). By implementing the Drought Management Plan outlined above, the 
estimated annual water demand for the proposed cultivation operation would be reduced from 
approximately 20.8 acre-feet to 18.8 acre-feet during periods of drought.  
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Mr. Anthony Lamperti 

1100 Sulphur Bank Drive 

Clearlake Oaks, CA 

 

Re: Water Use/Water Availability Study  

 1111 Sulphur Bank Drive 

Clearlake Oaks, CA 

 APN 010-002-37, & 53, 006-520-10, 11, & 12, and 006-540-02 & 08 

 Hurvitz Environmental Project No. 5165.01 

 

Mr. Lamperti  

  

Hurvitz Environmental Services, Inc. (HES) is pleased to submit this Water Use/Water 

Availability Study for the above referenced property.  HES prepared this Report in accordance 

with the Lake County Cannabis Ordinance. The purpose of this Report was to outline the sites 

proposed water usage rates and water conveyance systems as well as to evaluate whether or not 

the project water supply can adequately meet the proposed water demands.     

  

Based on the information and assessments contained herein, we conclude that the wells discharge 

capacity and rate of recharge are sufficient to sustainably provide for the projected annual water 

use at the site.  The quantity of groundwater to be used for the project is unlikely to result in 

significant declines in regional groundwater availability or depletion of groundwater resources 

over time.  The potential for the project water-use to cause well interference or impacts to Creeks 

are also considered minimal.   

 

We appreciate the opportunity to provide you with these services.  Please do not hesitate to 

contact us at your convenience, should you have any questions or comments regarding this report 

or our recommendations.   

 

Sincerely, 

HURVITZ ENVIRONMENTAL SERVICES, INC 

 

 

 

 

Lee S. Hurvitz, PG# 7573 CHG #1015 

Certified Hydrogeologist  
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1.0  INTRODUCTION AND SCOPE OF SERVICES 

We understand that Anthony Lamperti, (the applicant) is applying to Lake County for approval 

to develop approximately 9.9-acres (432,800 ft2 of cannabis canopy) of outdoor cannabis 

cultivation (the project) at the property identified as 1111 Sulphur Bank Drive, Clearlake Oaks, 

CA, Assessor’s Parcel Number (APN) 010-002-37, & 53, 006-520-10, 11, & 12, and 006-540-02 

& 08, (the site).  According to the Lake County Cannabis Ordinance, development of property 

with the intent to cultivate cannabis requires a Hydrogeologic Assessment.  Therefore, on behalf 

of the applicant Hurvitz Environmental Services (HES) conducted a Water Use/Water 

Availability Study and prepared this Hydrogeologic Assessment Report in accordance with the 

Lake County requirements.  

 

This Water Use/Water Availability Study included the following elements:  

 

• Estimates of existing and proposed water uses for the property.  

 

• Characterization of local geologic and hydrogeologic conditions including defining water 

sheds and sub-basins. 

 

• Review and analysis of a 6-hour well yield and recharge test. 

 

• Well Completion Report assessment. 

 

• Discussion on proposed methods for water level and water usage monitoring.    

 

• Aquifer storage and recharge assessment. 

 

• Severe drought condition assessment  

 

• Assess potential for well interference between the project well and neighboring wells and 

between the project well and nearby streams.    
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2.0  SITE DESCRIPTION 

The site is located in unincorporated Lake County, California, approximately 4 miles south of the 

community of Clearlake Oaks on the east side of Clearlake.  Access to the property is obtained 

off of Highway 20 south on Sulphur Banks Road (PLATE 1 – SITE LOCATION MAP).  The 

Lake County Assessor’s Office identified the site as seven separate parcels APN 010-002-37, & 

53, 006-520-10, 11, & 12, and 006-540-02 & 08, a total of 256.67 acers. Cultivation activities 

are only proposed on parcel APN 006-520-11 deeded 72.47 acres (Cultivation Parcel).  The site 

lies in the Mayacama Mountains of the California Coast Ranges.  The site landscape ranges from 

flat pasture land to oak and chaparral forest.  The cultivation parcel is relatively flat and contains 

several barns, a water well and a pond (PLATE 2 – USGS TOPOGRAPHIC MAP). There are 

two unnamed Ephemeral Class III watercourses and two seasonal ponds on the Cultivation 

Parcel. There are also two Ephemeral Class II watercourses on the eastern half of the site. The 

larger of the two seasonal ponds supports aquatic wildlife and a lacustrine wetland (reed marsh). 

All areas of the proposed cultivation operation will be located more than 100 feet from any 

surface waterbody, including the two seasonal ponds.  Site photographs are presented in 

APPENDIX A and the Engineering Design Plans are presented in Appendix B.  

 

2.1 USGS 7.5 MINUTE QUANDRANGLE MAP 

 

HES reviewed the United States Geological Survey (USGS) Clearlake Oaks 7.5-Minute 

Quadrangle Maps, 2015, (PLATE 2 – USGS TOPOGRAPHIC MAP).  The Cultivation Parcel 

is relatively flat and gently sloping west toward the shore of Clearlake. An Ephemeral Class III 

drainage channel transect the middle of the cultivation property and flows west towards 

Clearlake.  A second west flowing, Ephemeral Class II watercourse borders the cultivation parcel 

to the north.   The peak elevation on the Cultivation Parcel, located along eastern parcel 

boundary, (which is Sulphur Bank Drive) is approximately 1,466 feet above mean sea level 

(MSL).  The lowest elevation on the Cultivation Parcel is approximately 1,337 feet MSL near 

western boundary where one of the Ephemeral watercourses flows offsite toward Clearlake.  

 

2.2 GEOLOGICAL CONDITIONS 

 

HES reviewed the Geologic Map and Structure Section of the Clear Lake Volcanics, Northern 

California1.  According to the Map reviewed, the site lies within a geologic region characterized 

by the Clear Lake Volcanics overlaying the Franciscan Assemblage.  Specifically, the Andesite 

of Sulphur Springs (asbf and asbp) are of Pleistocene age and consist of sparsely porphyritic 

andesite and basaltic andesite occurring in flows (f) and pyroclastic deposits (p) across the site.  

These volcanics were deposited over the Upper Cretaceous to Upper Jurassic Franciscan 

Complex (KFJ) basement rock which is a mixture of marine chert, greenstone, greywacke, shale 

and metamorphic rocks of blueschist grade.   

 
1 USGS 1995 Geologic Map and Structure section of the Clear Lake Volcanics, Northern California, B.C. Hearn, Jr, J.M. 

Donnelly-Nolan, and F.E. Goff. 
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2.3 REGIONAL GROUNDWATER 

 

According to www.ecoatlas.com2 the project site is located within the Kelsey Creek-Clear Lake 

Watershed Region (HUC-10), and the Cultivation Parcel is within the Schindler Creek-Frontal 

Clear Lake Sub-watershed (HUC-12-180201160308), all within the jurisdiction of the Central 

Valley Regional Water Quality Control Board.  A small portion of the project site crosses over 

into the Burns Valley Frontal Clearlake Sub-watershed (HUC-12-180201160309.) (see PLATE 

2 – USGS TOPOGRAPHIC MAP).   

 

Groundwater basins in this area are composed primarily of shallow alluvial deposits, and 

deposits of the Clear Lake Volcanics over the fractured basement rock of the Franciscan 

Formation. The groundwater at the site is found in Shoreline Inventory.  

 

Review of the project Well Completion Report (#445224) for the well located on the Cultivation 

Parcel shows that the subsurface consists of alluvial material from the surface to 28 feet bgs, then 

changes to volcanic rock to 100 feet (see APPENDIX C -WELL COMPLETION REPORT). 

  

 
2 EcoAtlas has been developed through funding from the US Environmental Protection Agency and the California State Water 

Resources Control Board. 

http://www.ecoatlas.com/
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3.0  SITE DEVELOPMENT AND WATER USE 

The proposed cultivation operation will be composed of ten (10) outdoor cultivation areas 

(ranging from 42,200 ft2 to 43,500 ft2 in size) for a total cannabis canopy of 432,800 ft2 (9.9 

acre).  The growing medium of the proposed outdoor cultivation/canopy areas will be native soil 

amended with compost, worm castings, and organic dairy manure, with drip irrigation systems 

covered in white plastic mulch (to conserve water resources).  

 

There are two wells on the site.  Irrigation for cultivation will be from a well located adjacent to 

the cultivation area as shown on PLATE 4 - SITE PLAN and in APPENDIX B - 

ENGINEERED SITE PLAN.  Discussions of the irrigation well construction and well yield are 

presented in Section 3.4 and 3.5 of this Report.  The approximate location of the proposed 

outdoor cultivation area, wells, and other site features are also shown on PLATE 4 – SITE 

PLAN and in APPENDIX B - ENGINEERED SITE PLAN.  

 

Irrigation water will be pumped from the irrigation well to four (4) 5,000-gallon water storage 

tanks.  From the tanks the water will be distributed to the cultivation areas.  To conserve water 

resources the proposed cultivation operation will utilize drip irrigation systems have soil 

moisture monitors and will irrigate in the morning to minimize evaporation losses.  The 

estimated annual water-use for the entire 9.9-acre cultivation project (outdoor cultivation and 

employees) is 6,791,150 gallons, which is approximately 20.84 acre-feet of groundwater/year. 

The project plans do not involve any water diversions, or imported water so all project water will 

be derived from the project irrigation well.  Details on the cultivation projects water usage, 

including breakdowns of average and peak monthly usage, are presented in TABLE 1 – TOTAL 

PROJECT AND SITE WATER USAGE.     

 

3.1 CULTIVATION WATER USAGE 

 

The applicant plans to cultivate up 9.9-acres (432,800 ft2) in ten (10) outdoor cultivation areas. 

The applicant has not had any specific experience growing cannabis at this location but the 

applicant is working with experienced cannabis cultivators and is designing the system to use the 

least amount of water possible.   

 

It is our understanding that a cannabis irrigation water usage rate of 2-acre feet/acre/year for 

outdoor cultivation is generally consistent with northern California averages.  The applicant 

estimates that this 9.9-acre cultivation project will require a total of 6,765,950 gallons/year 

(20.76 acre-ft/year) of groundwater for irrigation, TABLE 1 -TOTAL PROJECT AND SITE 

WATER USAGE.   

 

Therefore, it is estimated that the applicant will use 2.07-acre feet/acre/year of groundwater for 

project irrigation.  With an estimated 210-day cultivation season we estimate that the applicant 

will use an average of approximately 32,218 gallons/day for the cultivation season (6,765,950 

gallons/210 days).   

 



 

5 

3.2 RESIDENTIAL WATER USE  

 

There are no residential buildings on the Cultivation Parcel and there are no immediate plans for 

residential development onsite.  Therefore, residential water use was not a factor in this 

assessment.    

 

3.3 LIVESTOCK 

 

HES searched available sources for information regarding water use at farms raising livestock, most 

notably grazing dairy cows. As a general rule we found that water demand per cow was estimated to 

be 40 to 50 gallons of water per cow per day. However, A study conducted by the University of 

Michigan Extension monitored water usage at a commercial dairy farm in Ohio using 13 water 

meters at key locations for two years. The average milk production on this farm was 80 lb/cow/day. 

There were 854-1005 total cows on the farm during the study period. Over the two study years, the 

average drinking water per cow (both milking and dry cows) was 23.6 gallons and the average 

waste water (water used for cleaning) was 6.3 gallons/day for an average total water use of 29.9 

gallons per cow per day which is significantly lower than the 40 to 50 gallons/cow/day commonly 

cited in the literature.3  
 

Based on discussions with the current property owner, we understand that approximately 40 cows and 

40 sheep graze on the site year-round and that the water for the cows and sheep is provided primarily 

from ponds located around the properties.  However up to ½ of the water used for the cows and sheep 

comes from the project irrigation well.  Therefore, based on the 30-gallons/day estimate for water use, 

estimated the annual groundwater demand for livestock onsite.  

 

40 cows (average cows onsite per day) + 40 sheep (average sheep onsite per day) x  

30 gallons/day (livestock water use) x 365 days/year x 0.5 (½ of water from groundwater) =  

 438,000 gallons/per year or 1.34 acre-feet/year = Livestock Groundwater Demand 

 

3.4 EMPLOYEE WATER USAGE  

 

We understand that the Project will require two full-time farm mangers, as well as, several part-

time employees.  Therefore, for the purpose of this Assessment we estimate that the project will 

require an average of eight (8) full-time employees throughout the growing season.  Potable 

water for farm workers will come from the Irrigation Well.  Using the Napa County Water 

Availability Guidance Document4 estimate of 15 gallons of water utilized per day per cultivation 

worker on site.  As shown on TABLE 1 -TOTAL PROJECT AND SITE WATER USAGE 

Employee Water Usage was calculated as follows:  

    

Annual Onsite Worker Water Use = 8 (average number of daily employees) x 15 gallons/day 

(daily employee water usage) x 210 days/year = 

25,200 gallons /year = 0.08 acre-feet/year = Employee Groundwater Use 

 

 
3 http://msue.anr.msu.edu/news/water_use_on_dairy_farms 
4 Water Availability Analysis (WAA) Guidance Document, Napa County, Adopted May 12, 2015. 

http://msue.anr.msu.edu/news/water_use_on_dairy_farms
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3.5  TOTAL PROJECT WATER USAGE 

 

The annual project water use estimate is: 

6,765,950 gallons (cultivation) + 438,000 gallons (livestock) + 25,200 gallons (employee) = 

7,229,150 gallons or 22.19 acre-feet/year = Total Site Water Usage  

 

TABLE 1 – TOTAL PROJECT AND SITE WATER USAGE  

 

Source 

 

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Total  

                            -------------------------------Gallons--------------------------------- 

Cultivation 0 0 0 325,000 725,000 875,000 1,000,000 1,300,000 1,300,000 900,000 340,950 0 6,765,950 

Employees 0 0 0 3,150 3,150 3,150 3,150 3,150 3,150 3,150 3,150 0 25,200 

Livestock 30,000 30,000 30,000 30,000 30,000 38,000 40,000 45,000 45,000 45,000 40,000 35,000 438,000 

TOTAL 

USAGE 
30,000 30,000 30,000 358,150 758,150 916,150 1,043,150 1,348,150 1,348,150 948,150 384,100 35,000 7,229,150 

 

Based on these estimates for onsite water use it appears that the peak groundwater demand will 

occur annually between August-September and will be approximately 44,201 gallons/day.  

Average daily water demand at the site over the entire cultivation season (April-Nov) expected to 

be approximately 33,829 gallons/day.  

 

3.6 SITE WELL INFORMATION 

 

There are two water supply well located on the site, a domestic well and an irrigation well as 

shown on PLATE 4 – SITE PLAN and in APPENDIX B - ENGINEERED SITE PLAN. 

Only the irrigation well, located adjacent to the cultivation area, will be used for this project.  

This well is located approximately 600 feet east of the shoreline of Clearlake.  The Well 

Completion Report (#445224) and well yield testing data for the irrigation well is presented in 

APPENDIX C & D, respectively.  

 

The site irrigation well was installed in August 1996 and is constructed with an 8-inch diameter 

PVC well casing installed to a total depth of 100 feet below ground surface (bgs).  The Well 

Completion Report for this well (#445224) shows that the well is screened with 70-feet of slotted 

sections from 30 to 100 feet bgs.  The water bearing zone is composed of hard to very hard, 

black to purple volcanic rock.  At the time the well was drilled the estimated well yield was 250+ 

gallons per minute (gpm.).   

 

A well yield test was conducted on the irrigation well by Irwin Well Drilling on May 22, 2020, 

APPENDIX D WELL YIELD TEST.  The well was pumped for 4 hours at a rate between 185 

to 172 gpm.  Drawdown in the well stabilized at 10 feet below static while pumping at a rate of 

172 gpm.  This pumped rate was maintained for over 2 hours with no change in drawdown.  

Therefore, the specific capacity for the irrigation well was calculated to be 17.2 gpm/foot of 

drawdown (172 gpm/10 feet).  Recharge was measured after the pumping ceased and within 18 

minutes the water level in the well had recovered 100%.   
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Results of the well yield test indicate the irrigation well is capable of producing 172 gpm for at 

least 4 hours without overdrawing the aquifer.  The average daily water demand at the site over 

the cultivation season (April-Nov) is expected to be 33,829 gallons/day. Pumping at a rate of 172 

gpm this would require 197 minutes (3.28 hours) of pumping a day to produce that volume of 

water.  The peak daily water demand of 44,201 gallons/day would require approximately 257 

minutes (4.28 hours) of pumping.  
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4.0 WATER BALANCE INFORMATION 

4.1  PRECIPITATION  

 

Precipitation, primarily as rainfall is the major source of inflow to Clear Lake Volcanics aquifers. 

Though there are no climate stations on site or in the immediate vicinity, we estimate that the 

seasonal precipitation for the site is 38-inches/year 5.  Based on this precipitation it can be 

reasonably expected that approximately 3.17 acre-feet of rain falls on every acre of the site 

annually, or 814 acre-feet over the entire 256.67-acre Site.   

 

4.2 GROUNDWATER STORAGE 
 

As discussed in Section 3.4 of this Report, well log information indicated that the well screen 

interval of the irrigation well was 70 ft.  It can be assumed that the screen interval of 70 ft is 

consistent with aquifer thickness in this area.  From data obtained from the 2006 Lake County 

Water Inventory and Analysis6 specific yields to range between 3% - 8% in this area.  Thus, for 

the purpose of this assessment we conservatively assumed a specific yield of 5% to assess 

aquifer storage as follows.   

 

Aquifer Thickness (70 feet) x Specific Yield (0.05) 

 x Project Parcels (256.67-acres) = 

Estimated Aquifer Storage = 898 acre-feet  

 

4.3 GROUNDWATER RECHARGE  

 

Groundwater recharge is the replenishment of an aquifer with water from the land surface.  It is 

usually expressed as an average rate of inches of water per year, similar to precipitation. Thus, 

the volume of recharge is the rate times the land area under consideration times the time period, 

and is usually expressed as acre-feet per year.  In addition to precipitation, other sources of 

recharge to an aquifer are stream and lake or pond seepage, irrigation return flow (both from 

canals and fields) inter-aquifer flows, and urban recharge (from water mains, septic tanks, 

sewers, drainage ditches).   

 

For this site, the very shallow volcanic aquifer is considered unconfined.  Drainage features that 

intersect and border the site have likely eroded through some of the overlying layers and are 

contributing to the recharge of the site’s aquifer through the stream bottom.  However, it is also 

likely that a portion of the rain water falling directly on the site infiltrates the ground surface and 

migrates downward through the soil matrix until it recharges the aquifer.  In addition, flow in the 

intermittent tributaries to the north of the cultivation property as well as Clearlake located west 

of the site may also be contributing to recharge of the aquifer near the site. 

 

To estimate the groundwater recharge at the site we first assumed that the recharge to the aquifer 

is primarily through rainfall and that all rainfall accumulated within the 256.67-acre site.  

 
5 http://rainharvestcalculator.com/Rainfall/CA/Middletown/95461 based on 5-year average (2013-2017) 
6 Lake County Water Inventory and Analysis, California Department of Water Resources, March 2006.  

http://www.kgs.ku.edu/HighPlains/atlas/glossary.htm#acre-foot
http://rainharvestcalculator.com/Rainfall/CA/Middletown/95461
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Therefore, the annual precipitation available for recharge onsite can be estimated using the 

following data and equation. 

 

256.67 acres x 3.17 feet (annual precipitation on the Cultivation Parcel) = 

Estimated Annual Precipitation Onsite = 814 acre-feet 

 

However, this estimate does not account for surface run-off, stream underflow, and evapo-

transpiration that occurs in all watersheds.  According to the USGS, the long-term average 

precipitation that recharges groundwater in these northern California regions is approximately 15 

percent but can be as low as 1.67%.  Since this site has relatively mixed topography with both 

upland and low-lying areas, we estimate that the long-term average precipitation that recharges 

groundwater within the entire site is slightly near the regional average of 15% with this data and 

the precipitation data presented above, we can re-calculate the groundwater recharge within the 

cultivation parcel using the following equation.  

  

814 acre-feet (annual precipitation onsite) x 0.15 (long term average for recharge) = 

            Estimated Average Groundwater Recharge = 122.1 acre-feet/year  
 

The total site groundwater usage is estimated to be 22.19 acre-feet/year and the groundwater 

recharge is estimated to be 122.1 acre-feet/year therefore it appears that the applicant will have 

sufficient water to meet their demands without creating overdraft conditions. 

 

 4.2.1 Drought Conditions 

The recharge assessment was based on a recent 5-year average for rainfall in the region (2013-

2017).   However, this average, while lower than the 30-year average, did not account for severe 

drought conditions as we have seen over the past 2 years (2019-2021).  If we were to assume 

drought conditions by using a value of 50% of the 5-year average rainfall used above, and 

assume that the groundwater recharge rate will be reduced to 8%, we can estimate the potential 

drought condition or low-end value for annual aquifer recharge as follows.  

 

814 acre-feet (average precipitation onsite) x 0.5 (drought factor) x 0.08 (conservative 

long-term average for recharge) =   

 

Estimated Severe Drought Value for Groundwater Recharge = 32.56 acre-feet/year 
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5.0  PUMPING INFLUENCE TO SURROUNDING PROPERTIES 

To evaluate potential well pumping impacts to surface water bodies or wells on other properties, 

the potential lateral extent of pumping from the planned project well was estimated.  Using 

general relationships discussed in Driscoll (1986)7, we estimated the lateral pumping influence 

using information from the 2021 well yield test.  An approximate relationship between specific 

capacity calculated from the well yield testing, and aquifer transmissivity was used to obtain 

aquifer characteristics and estimate a potential radius of pumping influence.  Transmissivity was 

estimated for an unconfined aquifer, using the relationship of Specific Capacity 

(yield/drawdown) x the coefficient of 1,500 (unconfined).  To develop the slope of the 

drawdown curve from the pumping well, the value of Δs (drawdown over one log graph cycle) 

was calculated for a distance-drawdown relationship, where T = 528Q/Δs (Driscoll,1986, 

Equation 9.11).  The analysis is shown on the attached semi-log plots for the site’s irrigation well 

APPENDIX E – RADIUS OF PUMPING INFLUENCE   

 

The specific capacity for the irrigation well was calculated to be 17.2 gpm/foot drawdown (172 

gpm/ 10 feet drawdown).  Using this data and applying it to the site, we calculated a zone of 

pumping influence extending approximately 240 feet from the irrigation well, assuming an 

unconfined aquifer.  There are no neighboring wells within 240 of the irrigation well (the site 

domestic well is located over 2,300 feet upgradient of this well).   

 

There are two Class III ephemeral watercourses within 240 of the irrigation well.  However 

ephemeral watercourses do not support aquatic habitat year-round and are typically dry by 

May/June of each year.  Therefore, the potential for stream depletion as a result of the proposed 

onsite groundwater usage is not considered a concern to this assessment.  Clearlake is located 

approximately 600 feet west of the proposed project irrigation well.  Clearlake is also outside the 

estimated radius of pumping influence and is not considered a concern to this assessment.        

 

  

 
7 Groundwater and Wells, Second Edition, Fletcher G. Discoll, 1986, published by Johnson Division, St. Paul Minnesota, 1089p. 
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6.0  WATER QUALITY 

HES did not perform water testing as part of this hydrogeologic assessment.  However, we did 

look on the State Geotracker Database and determined that there are no contaminated sites 

identified within 1,000 feet of the project well.  However, we recommend that the well 

designated for employees be tested for naturally occurring contaminants including arsenic, 

boron, nitrates and coliform bacteria before being used a s a potable water source.    
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7.0  CONCLUSIONS 

The project site is located in the Clear Lake Volcanics and the Schindler Creek-Frontal Clear 

Lake Sub-watershed within an unconfined aquifer consisting primarily of volcanic rocks 

including andesite and basaltic andesite in flow and pyroclastic deposits.  Recharge to the 

groundwater likely occurs primarily from direct precipitation and percolation as well as from 

stream flow from onsite creeks.  The estimated groundwater usage for the entire site including 

project employees and livestock is approximately 22.19 acre-feet/year.  Average annual recharge 

available to the site aquifer is estimated at 122.1 acre-feet/year.  Based on well yield test data 

collected at the site, it appears that the aquifer storage and recharge area are sufficient to provide 

for sustainable annual water use at the site and within the area.  

 

In summary:  

Estimated Cultivation Irrigation Water Use – 20.76 acre-feet/year 

Livestock Groundwater Use - 1.34 acre-feet 

Site Worker Water Use - 0.08 acre-feet/year  

Total Estimated Site Water Use – 22.19 acre-feet/year 

Estimated Annual Recharge – 122.1 acre-feet/year 

Estimated Recharge including Severe Drought – 32.56 acre-feet/year 

Irrigation Well Sustainable Pumping rate – 172 gpm 

Peak Daily Water Demand for Site – 44,201 gallons/day 

 

• The quantity of groundwater to be used for the project compared to the average quantity of available 

groundwater indicates that pumping for the proposed project is unlikely to result in significant 

declines in groundwater elevations or depletion of groundwater resources over time.   

• The horizontal and vertical separations between the project wells and the nearest neighboring 

properties are sufficient to not result in well interference.  Potential impacts to nearby ephemeral 

watercourses are also not considered a concern to this assessment.    
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8.0 LIMITATIONS 

HES is not responsible for the independent conclusions, opinions or recommendations made by 

others based on the records review, site inspection, field exploration, laboratory test data and 

interpretations presented in this report. 

 

Groundwater systems of Lake County are typically complex, and available data rarely allows for 

more than general assessment of groundwater conditions and delineation of aquifers. 

Hydrogeologic interpretations are based on the drillers' reports made available to us through the 

California Department of Water Resources, available geologic maps and hydrogeologic studies 

and professional judgment. This analysis is based on limited available data and relies 

significantly on interpretation of data from disparate sources of disparate quality.  

  

It should be noted that hydro-geological assessments are inherently limited in the sense that 

conclusions are drawn and recommendations developed from information obtained from limited 

research and site evaluation.  Additionally, the passage of time may result in a change in the 

environmental characteristics at this site and surrounding properties.  This report does not 

warrant against future operations or conditions, nor does this warrant operations or conditions 

present of a type or at a location not investigated.   

  

This study is not intended to assess if any soil contamination, waste emplacement, or 

groundwater contamination exists by subsurface sampling through the completion of soil borings 

and the installation of monitoring wells.  The scope of work, determined by the client, did not 

include these activities. 

 

This Report is for the exclusive use of Mr. Lamperti, its affiliates, designates and assignees and 

no other party shall have any right to rely on any service provided by Hurvitz Environmental 

Services without prior written consent.    
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APPENDIX A 

SITE PHOTOGRAPHS 
 

  



SITE PHOTOGRAPHS  

Page 1 of 2 

 
Photo 1: View of project irrigation well. 

 
Photo 2:  View of cultivation activities on APN 006-520-11 (Cultivation Parcel). 



SITE PHOTOGRAPHS  

Page 2 of 2 

 
Photo #3:  View of the larger of the two ponds located onsite. 

 
Photo #4 View road crossing over ephemeral drainage located ~100-feet from the southwest 

corner of the cultivation area.  



 

 

 

 

 

 

APPENDIX B 

ENGINEERED SITE PLAN 
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APPENDIX C 

WELL COMPLETION REPORT 
 

  





 

 

 

 

 

 

APPENDIX D 

WELL YIELD TEST 
 

  







 

 

 

 

 

 

APPENDIX E 

RADIUS OF INFLUENCE PLOTS 
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Appendix E Irrigation Well Radius of Pumping Influence 
1111 Sulphur Bank Drive, Clearlake Oaks, CA 

r0 =  240 feet
(unconfined)

Radius of Influence Analysis
1) From Well Completion Diagram

Borehole radius well (rw)   = 8”/2 x 1’/12 “= 0.33 feet
2) From Well Yield Testing on 5/22/2020

Well Yield Q = 172 gpm
Drawdown s =10 ft 
Specific Capacity SC = Q/s = 17.2 gpm/ft

3) Modified Jacob’s equation from Driscoll Appendix 16-D
Transmissivity Unconfined Aquifer T = SC x 1,500 = 25,800 gpft/day

4) Distance Drawdown Equation Driscoll 9.11
T=528 Q / ∆s 
For Unconfined ∆s= 3.5’ over one log cycle

5) From the Distance Drawdown Graph
Approximate Radius of Pumping (unconfined) r0 = 240 feet

Well Radius
0.2 feet

' 

∆s= 3.5'

drawdown 10 ft while 
pumping 172 gpm
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