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INTRODUCTION 
The purpose of this Hydrology Study/Report is to provide adequate information regarding the 
water usage for a proposed cannabis cultivation operation and its impacts to surrounding areas. 
This report was written to meet the requirements of an Urgency Ordinance requiring land use 
applicants to provide enhanced water analysis during a declared drought emergency, approved by 
the Lake County Board of Supervisors on July 27th, 2021 (Attachment A – Urgency Ordinance 
No. 3106). 

PROJECT DESCRIPTION 
Anthony and Matsuki Perkins are seeking a Major Use Permit from the County of Lake for a 
proposed commercial cannabis cultivation, manufacturing, and distribution operation at 140 Soda 
Bay Road near Lakeport, California on Lake County APNs 008-001-08 & 09 (Project Property). 
The Perkins’ proposed commercial cannabis cultivation, manufacturing, and distribution operation 
would be composed of thirty 3,000 ft2 greenhouses, a 6,000 ft2 Processing and Non-Volatile 
Manufacturing Facility/Building, and a 2,400 ft2 Distribution Facility/Building. The proposed 
greenhouses and Processing and Non-Volatile Manufacturing Facility/Building would be located 
in the central portion of the Project Property on APN 008-001-08, and the proposed Distribution 
Facility/Building would be located near Soda Bay Road in the southwestern portion of the Project 
Property on APN 008-001-09 (Attachment B: Existing & Proposed Conditions Site Plans). 
The 44-acre Agriculture and Service Commercial-zoned Project Property is situated between Clear 
Lake and Soda Bay Road, and approximately 1,500 feet east of the City of Lakeport. The Project 
Property is accessed via Soda Bay Road and a private gravel and native soil surfaced access road 
off of Soda Bay Road. Current and past land uses of the Project Property are/were intensive 
agriculture (vineyard and industrial hemp cultivation). The Project Parcel has been improved with 
two groundwater wells, a 24-acre vineyard, and a water storage reservoir. 
The Project Property is located within the Manning Creek-Frontal Clear Lake Watershed (HUC12) 
and the Big Valley Groundwater Basin1. Topography of the Project Property is flat, with elevations 
ranging between 1,335 and 1,365 feet above mean sea level. Soils of the Project Property are 
identified as Cole variant clay loam, Still loam, and Still gravelly loam by the NRCS Web Soil 
Survey, and characterized as well-drained gravelly and clay loams derived from alluvium. The 
United States Geological Survey Map of the Ukiah Quadrangle defines the area in the vicinity of 
the Project Property as Alluvium. 
Manning Creek, a perennial Class I watercourse, flows from east to west through the southern 
portion of the Project Property, then from south to north along the western boundary of the Project 
Property. An unnamed intermittent Class II watercourse forms in the northeast corner of the Project 
Property, and flows north into Clear Lake. An existing manmade off-stream water storage reservoir 
in the northwest corner of the Project Property is/will be used to store water for the existing onsite 
vineyard and proposed cannabis cultivation operation. All cannabis cultivation, manufacturing, 
and distribution activities would occur more than 150 feet from the surface water bodies outlined 
above. 
The cultivation of cannabis would occur within thirty proposed 3,000 ft2 steel-framed greenhouse 
structures with 6 mil polyethylene film coverings and polycarbonate covered end walls, equipped 
with LED horticultural lights and mechanical light deprivation systems. The growing medium of 
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the proposed cultivation operation will be an imported organic soil mixture in garden beds and 
nursery pots, with drip and micro-spray irrigation systems (to conserve water resources). Two 10’ 
x 90’ (900 ft2) mixed-light canopy areas would be established within twenty-four of the proposed 
greenhouse structures, for a total combined mixed-light canopy area of 43,200 ft2 (two 900 ft2 
canopy areas per flowering greenhouse × 24 flowering greenhouses = 43,200 ft2 of mixed-light 
cannabis canopy). Six of the proposed greenhouse structures would contain only immature 
cannabis plants, including clones, seedlings, and mothers. The cultivation season for the proposed 
commercial cannabis cultivation, manufacturing, and distribution operation would begin in March 
and end in December of each year. 
Two-thirds of the proposed 6,000 ft2 Processing and Non-Volatile Manufacturing 
Facility/Building (4,000 ft2) would be used for the purposes of processing (drying, curing, and 
trimming), packaging, and storing cannabis cultivated on the Project Property. The rest of the 
proposed Processing and Non-Volatile Manufacturing Facility/Building (2,000 ft2) would be used 
for cannabis manufacturing activities, including CO2 and solventless extraction. An existing onsite 
groundwater well located at Latitude: 39.01579° and Longitude: -122.90209° will serve as the 
primary water source for cultivation, processing, and manufacturing activities, with the other 
existing onsite groundwater well serving as a secondary/backup water source (should it be needed). 
Cannabis distribution activities, such as packaging, labeling, and storage, would occur within the 
proposed 2,400 ft2 Distribution Facility/Building. Water for cannabis distribution activities would 
come from a Public Water District via a new/proposed water utility service connection. 

Figure 1 – Site Location Map 

Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS,
NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China
(Hong Kong), (c) OpenStreetMap contributors, and the GIS User Community

Lake County, CA
0 1 2

mi

!I
Web AppBuilder for  ArcGIS

All parcel bo undaries are approximate .   Discrepancies in acerage, shape an d location are co mmon .  This map is  not t he legal survey docu ment t o b e used in single site  determinations.  Consult yo ur deed f or a  legal parcel description.
Print Date: 3 /14/2022

140 Soda Bay Road

140 Soda Bay Road 
Lakeport, CA 95453 

APNs 008-001-08 & 09 
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WATER USAGE 
According to the Perkins, an existing onsite groundwater well located at Latitude: 39.01579° and 
Longitude: -122.90209 (“Well B” on the Existing & Proposed Conditions Site Plans) will serve as 
the primary water source for cannabis cultivation, processing, and manufacturing activities, with 
the existing onsite groundwater well located at Latitude: 39.01739° and Longitude: -122.90538° 
(“Well A” on the Existing & Proposed Conditions Site Plans) serving as a secondary/backup water 
source. Cannabis distribution activities, such as packaging, labeling, and storage, would occur 
within the proposed 2,400 ft2 Distribution Facility/Building. Water for cannabis distribution 
activities conducted within the proposed Distribution Facility/Building, would come from a Public 
Water District via a new/proposed water utility service connection. 

Vineyard Water Usage 
There is an established 24-acre vineyard on the Project Property. The Perkins have not monitored 
water usage of their vineyard, but their vineyard manager has indicated that vineyard cultivation 
and irrigation practices typical for the area are implemented to manage the existing onsite vineyard. 
A study published in 2014 by the University of California Cooperative Extension2 indicates that 
vineyards within the Big Valley use approximately 0.9 acre-feet (10.81 acre inches) of water per 
year per acre of vineyard for irrigation (~0.4 acre-feet) and frost protection (~0.5 acre-feet). Using 
this data, we can estimate the current annual water usage requirement for the existing onsite 
vineyard to be 21.6 acre-feet (24 acres x 0.9 acre-feet = 21.6 acre-feet). “Well A” and the existing 
onsite water storage reservoir are used to provide water for frost protection, while “Well B” is used 
to provide irrigation water. 
The Perkins have indicated that after approval of a Major Use Permit for cannabis cultivation, they 
would remove irrigation infrastructure and begin dry farming the existing onsite vineyard. 
Infrastructure for frost protection would be preserved and used as necessary. Therefore, we can 
estimate the annual water use requirement for the existing onsite vineyard following approval of a 
Major Use Permit for cannabis cultivation to be 12 acre-feet (24 acres x 0.5 acre-feet = 12 acre-
feet). 

Cultivation Water Usage 
Cannabis has often been characterized as a high-water-use plant. Bauer et al. (2015)3 and Carah et 
al (2015)4 estimate that cannabis plants can consume up to approximately 6 gallons per plant per 
day, whereas grapes consume approximately 3.5 gallons per plant per day in the North Coast 
region of California. Other authors, however, have reported that water use requirement for 
cannabis plants are similar to those of other agricultural crops, such as corn and hops, with an 
estimated water use requirement of 25-35 inches per year (Hammon et al. 20155). According to a 
recent study published in the Journal of Environmental Management (Dillis et al. 20206), outdoor 
and mixed-light cannabis cultivation uses the most water during the month of August, with an 
estimated water use of approximately 58,704 gallons per acre during the month of August. 
The proposed commercial cannabis cultivation, manufacturing, and distribution operation would 
utilize thirty 3,000 ft2 greenhouses for cultivation, with a combined total of 90,000 ft2 of mixed-
light cultivation area. According to the Perkins’ Property Management Plan, cannabis cultivation 
would occur between March and December of each year, and the growing medium of the proposed 
cannabis cultivation areas will be an organic soilless growing medium (composed mostly of 
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composted forest material) in garden beds and nursery pots. Based on our experience, we estimate 
that the annual water use requirement for cultivation would be approximately 6.2 acre-feet 
(2,020,000 gallons), or ~3 acre-feet per acre of mixed-light cultivation area.  

Cannabis Processing, Distribution, and Manufacturing Water Usage 
We understand that water usage for processing and distribution activities is limited to employee 
water usage, outlined below. According to the Perkins, non-volatile cannabis manufacturing 
activities (extraction and infusion) would require less than 1,000 gallons per day on average, and 
manufacturing activities would occur no more than four days a week. Therefore, we estimate that 
the annual water use requirement for manufacturing would be less than 208,000 gallons (52 
weeks/year x 4 days/week x 1,000 gallons/day = 208,000 gallons/year). 

Employee Water Usage 
We understand that the proposed commercial cannabis cultivation, manufacturing, and distribution 
operation would require two full-time cultivation managers, two full-time cultivation employees, 
a full-time manufacturing manager, a full-time distribution manager, and multiple seasonal 
employees. For the purpose of this assessment, we estimate that the project will require six year-
round employees and an average of six seasonal employees during the cultivation season (March 
through December). To estimate employee water usage, we used the Napa County Water 
Availability Guidance Document7 estimate of 15 gallons of water per day per employee. 
Full-Time Employees = 6 employees x 15 gallons/day x 365 days/year = 32,850 gallons/year 
Seasonal Employees = 6 employees x 15 gallons/day x 300 days/year = 27,000 gallons/year 
Total Employee Water Usage = 32,850 gallons + 27,000 gallons = 59,850 gallons/year 

The following table presents the expected water use for the commercial cannabis cultivation, 
manufacturing, and distribution operation in gallons by month. 

Table 1 – Total Project Water Usage 
Based on the water use estimates above, we estimate that the proposed commercial cannabis 
cultivation, manufacturing, and distribution operation would have a total annual water use 
requirement of approximately 7 acre-feet (approximately 2,287,850 gallons), with a maximum 
daily water use requirement of approximately 9,426 gallons, and an average daily water use 
requirement of approximately 6,268 gallons.  

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

Cultivation 0 0 64,000 130,000 198,000 260,000 260,000 260,000 260,000 260,000 198,000 130,000 2,020,000

Manufacturing 17,334 17,333 17,334 17,333 17,333 17,333 17,333 17,333 17,334 17,333 17,334 17,333 208,000

Full Time 
Employees 2,737 2,738 2,737 2,738 2,737 2,738 2,737 2,738 2,737 2,738 2,737 2,738 32,850

Seasonal 
Employees 0 0 2,700 2,700 2,700 2,700 2,700 2,700 2,700 2,700 2,700 2,700 27,000

Total Usage 20,071 20,071 86,771 152,771 220,770 282,771 282,770 282,771 282,771 282,771 220,771 152,771 2,287,850

-----------------------------------------------------------------  Gallons  -----------------------------------------------------------------Use
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WATER AVAILABILITY 
According to the Perkins, an existing onsite groundwater well located at Latitude: 39.01579° and 
Longitude: -122.90209° (“Well B”) will serve as the primary water source for cultivation, 
processing, and manufacturing activities, with the other existing onsite groundwater well (“Well 
A”) serving as a secondary/backup water source (should it be needed). “Well B” was drilled in 
1974 through clay and gravel to a depth of 100 feet, and completed at a depth of 88 feet 
(Attachment C – Onsite Well Completion & Pump Test Reports). Information from the Well 
Completion Report for the primary well/water source indicates that it was screened between 72 
and 82 feet below ground surface (bgs), and that the aquifer is composed of gravel.  
On February 2nd, 2022, Stevenson Water Treatment & Distribution Systems, Inc. (License No.: 
1025430) conducted a 6-hour pump test of “Well B” (Project Well). During the 6-hour pump test, 
“Well B” was pumped at 266 gpm, and the water level within the well was measured at 1-minute, 
5-minute, 20-minute, and 30-minute intervals (Attachment C - Onsite Well Completion and 
Test Reports). Approximately 95,760 gallons of water were pumped from the well during the 6-
hour pump test, and the water level in the onsite well dropped from 8 to 34.1 feet bgs. The water 
level in the well recovered to 8 feet bgs within 17 hours after pumping for the test ceased (100% 
recovery). Using data from the 6-hour pump test, we can calculate a Specific Capacity of 10.2 
gpm/foot of drawdown (i.e., 266 gpm / 26.1 feet) for the onsite groundwater well. 
The peak anticipated daily demand for water of the proposed commercial cannabis cultivation, 
manufacturing, and distribution operation is approximately 9,426 gallons per day, with an average 
water demand of approximately 6,268 gallons per day. Based on data from the 6-hour pump test, 
it appears that primary well/water source could consistently produce 266 gpm. At 266 gpm, the 
onsite groundwater well could meet the average daily water demand of the proposed cultivation 
operation in less than 24 minutes and the peak anticipated daily demand in less than 36 minutes. 
Based on the estimated water usage rates, the measured pumping rates, and the existing water 
storage capacity, the site appears to have the water necessary to meet the irrigation water demands 
of the proposed cultivation operation without creating aquifer overdraft.  

AQUIFER/GROUNDWATER RECHARGE 
The Project Property is located at the northwestern edge of the Big Valley Groundwater Basin. 
Hydrogeology in the Big Valley Groundwater Basin is comprised of two distinct areas: the 
younger alluvial and basin deposits in the north, and raised uplands comprised of the Kelseyville 
Formation in the south. The two areas are separated by the Big Valley Fault, which uplifted the 
Kelseyville Formation and created the uplands in the south8. Much of the northern portion of the 
Big Valley Groundwater Basin is directly underlain by alluvial deposits ranging from 10 to 126 
feet thick. The deposits are likely to be stream deposits, consisting of gravel, sand, and silt, 
forming the “A1 Aquifer”8. The Project Well (“Well B”) appears to receive groundwater from 
the “A1 Aquifer” based on its location between Highway 29 and Clearlake9 and information 
provided in its well completion report (Attachment C – Onsite Well Completion & Pump Test 
Reports). 
The majority of recharge to groundwater in the “A1 Aquifer” is from infiltration of surface flow 
from creeks, with additional recharge from the percolation of rainfall and applied early season 
frost control spraying and mid-late season irrigation8. Groundwater levels within the Big Valley 
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Groundwater Basin fluctuate and trend downwards during drought periods, but there is sufficient 
recharge in average and above-average water years to fully recharge the basin. The southern 
portion of the basin experiences larger fluctuations and drawdowns in groundwater levels, while 
groundwater levels within the northern portion remain mostly stable. The California Department 
of Water Resources (DWR) estimates the storage capacity of the Big Valley Basin to be 105,000 
acre-feet, with usable groundwater storage of approximately 60,000 acre-feet8. Total water use 
within the basin is estimated to be approximately 12,944 acre-feet per year, and despite seasonal 
and climate-influenced short-term fluctuations, groundwater levels in the Big Valley Basin 
remained stable during the last three decades8. 
In 2014, California passed the Sustainable Groundwater Management Act, authorizing local 
groundwater sustainability agencies to develop groundwater sustainability plans for a subset of 
California’s alluvial aquifers. The Big Valley Basin was identified as a medium-priority basin by 
the California Department of Water Resources based on components such as population and 
groundwater use, and therefore is subject to the Sustainable Groundwater Management Act. The 
Big Valley Basin Groundwater Sustainability Plan (5-015) was developed by the Lake County 
Watershed Protection District and adopted in January of 2022. The goal of the Big Valley Basin 
Groundwater Sustainability Plan is the sustainable management of the groundwater resources of 
the Big Valley Basin for the long-term community, environmental, and economical benefits of 
existing and future residents and businesses in the Basin. The Big Valley Basin is currently 
considered to be in a sustainable condition10.  
Although the majority of recharge to groundwater under the Project Property is most likely derived 
from infiltration of surface flow from Manning and Thompson Creeks, we can estimate the amount 
of recharge from percolation of rainfall using the following calculations. The annual precipitation 
available for recharge onsite can initially be estimated using the following data and equation: 

44.3-acre Project Property x 2.8 feet (average annual precipitation for Lakeport, CA11) = 
124 acre-feet/year 

The Project Property is nearly flat and covered in well drained gravelly and clay loam soils. 
Therefore, we estimate that the long-term average precipitation that recharges groundwater within 
the entire site is 15%. With this data and the precipitation data presented above, we can estimate 
the groundwater recharge from percolation using the following equation: 

124 acre-feet/year (annual precipitation onsite) x 0.15 (long term average recharge) = 
18.6 acre-feet/year 

The estimated average annual recharge to groundwater from percolation of rainfall across the 
Project Property alone (18.6 acre-feet/year) is greater than the estimated annual water usage of the 
proposed commercial cannabis cultivation, manufacturing, and distribution operation (7 acre-feet). 
However, the major of groundwater recharge to the aquifer under the Project Property is most 
likely derived from infiltration of surface flow from Manning and Thompson Creeks, but we do 
not have the ability to accurately estimate recharge from surface flow with available data. 
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POTENTIAL IMPACTS TO STREAMS & NEIGHBORING WELLS 
Urgency Ordinance 3106 requires analysis of the “Cumulative impact of water use to surrounding 
areas due to project” implementation. To do this, we must first identify surrounding areas and uses 
that could be impacted from the project’s well pumping/water usage. As outlined in previous 
sections of this report, water for the proposed cultivation operation would come from an existing 
onsite groundwater well (“Well B”), and the proposed commercial cannabis cultivation, 
manufacturing, and distribution operation would have an annual water use requirement of 
approximately 7 acre-feet (2,287,850 gallons) per year. Water for the existing onsite vineyard 
would come from another onsite groundwater well (“Well A”) and onsite off-stream water storage 
reservoir, with an annual water use requirement of approximately 12 acre-feet for frost protection. 
To evaluate potential well pumping impacts to surrounding areas and uses, the potential lateral 
extent of pumping from the Project Well (“Well B”) was estimated. “Well A” has been used for 
frost protection for the existing onsite vineyard for over a decade. Therefore, impacts from “Well 
A” are not considered a concern to this assessment, as no change would occur as a result of project 
implementation. Using general relationships discussed in Groundwater and Wells, Second Edition 
(Driscoll 198612), we estimated the lateral pumping influence using information from the 6-hour 
pump test performed by Stevenson Water Treatment & Distribution Systems, Inc. (License No.: 
1025430) on February 2nd, 2022. An approximate relationship between specific capacity calculated 
from the pump test 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) multiplied by the coefficient 
of 1,500. To develop the slope of the drawdown curve from the project well, the value of Δs 
(drawdown over on log graph cycle) was calculated for a distance-drawdown relationship, where 
T = 528Q/Δs (Driscoll 1986, equation 9.1112). The analysis is shown on the attached semi-log plot 
(Attachment D – Radius of Influence Analysis). 
The specific capacity for the project well was calculated to be 10.2 gpm/foot drawdown (266 
gpm/26.1 feet drawdown) from the 6-hour pump test. Using this data and the general 
relationships outlined above, we calculated a zone of pumping influence extending 
approximately 800 feet from the project well. The calculated 800-foot radius of pumping 
influence is shown in Figure 2 – Zone of Pumping Influence Diagram, on the next page. 
Manning Creek flows within approximately 1,000 feet west and south of the Project Well, and an 
unnamed Class II intermittent watercourse (NHD/DFG Water ID 116955028) forms 
approximately 950 northeast of the Project Well. Clear Lake is located over 3,000 feet north of 
the Project Well. The nearest known neighboring groundwater well is located over 950 feet 
southeast of the Project Well. Since there are no streams, wetlands, lakes, or groundwater wells 
within 800 feet of the Project Well, we do not anticipate any direct impacts to surface water 
bodies or neighboring wells as a result of pumping of the Project Well for the proposed 
commercial cannabis cultivation, manufacturing, and distribution operation. 
Additionally, the Project Well is currently used to irrigate the existing onsite vineyard, which has 
an estimated annual water use requirement of approximately 9.6 acre-feet. As previously 
discussed in this report, the Perkins have indicated that after approval of a Major Use Permit for 
cannabis cultivation, they will remove irrigation infrastructure and begin dry farming the existing 
onsite vineyard. The proposed commercial cannabis cultivation, manufacturing, and distribution 
operation would have an estimated annual water use requirement of approximately 7 acre-feet. 
The overall reduction in water pumped from the Project Well would reduce impacts to the 
aquifer from which the Project Well receives groundwater. 
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Figure 2 – Zone of Pumping Influence Diagram 

 

DROUGHT MANAGEMENT PLAN  
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. As outlined in previous sections of this 
report, the proposed commercial cannabis cultivation, manufacturing, and distribution operation 
would have an estimated annual water use requirement of approximately 7 acre-feet (2,287,850 
gallons), and an existing onsite groundwater well located at Latitude: 39.01579° and Longitude: -
122.90209° (“Well B” / Project Well) will serve as the primary water source for cultivation, 
processing, and manufacturing activities, with a new/proposed water utility service connection for 
distribution activities. 
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Per the Water Conservation and Use requirements outlined in the State Water Resources Control 
Board’s Cannabis General Order, the Perkins 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. 
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DROUGHT EMERGENCY RESPONSE 
When a drought emergency has been declared for the area of the proposed cultivation operation, 
the Perkins 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 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, the Perkins 
will reduce their water usage by as much as 20 percent during the second half of the year, by not 
replanting a portion of their mixed-light cultivation area(s) during periods of drought. To achieve 
this reduction in water use, the Perkins will not replant six of their flowering greenhouses after 
June 30th, when a drought emergency has been declared for their region. This reduction would 
occur during the hottest and driest months, when water usage for the proposed cultivation operation 
would be at its highest (July, August, and September). The peak anticipated daily demand for water 
of the proposed cultivation operation is ~9,426 gallons per day (when not under a declared drought 
emergency). Leaving six flowering greenhouses fallow during a drought emergency would reduce 
the peak anticipated daily demand for water of the proposed cultivation operation by as much as 
1,734 gallons per day during the hottest driest months, when irrigation water withdrawals from the 
aquifers of the Big Valley Groundwater Basin are at their greatest (July, August, and September). 

CONCLUSIONS 
An existing onsite groundwater well located at Latitude: 39.01579° and Longitude: -122.90209° 
(“Well B” / Project Well) will serve as the primary water source for the proposed commercial 
cannabis cultivation, manufacturing, and distribution operation, with another existing onsite 
groundwater well (“Well A”) and onsite off-stream water storage reservoir serving as the primary 
water source for frost protection for the existing onsite vineyard. “Well B” was drilled in 1974 
through clay and gravel to a depth of 100 feet, and screened between 72 and 82 feet below ground 
surface (bgs) in an aquifer composed of gravel. On February 2nd, 2022, Stevenson Water Treatment 
& Distribution Systems, Inc. (License No.: 1025430) conducted a 6-hour pump test of the Project 
Well. Approximately 95,760 gallons of water were pumped from the well during the 6-hour pump 
test, and the water level in the onsite well dropped from 8 to 34.1 feet bgs. The water level in the 
well recovered to 8 feet bgs within 17 hours after pumping for the test ceased (100% recovery). 
Using data from the 6-hour pump test, a Specific Capacity of 10.2 gpm/foot of drawdown was 
calculated for the onsite groundwater well. 



13 

The proposed commercial cannabis cultivation, manufacturing, and distribution operation has an 
estimated total annual water use requirement of approximately 7 acre-feet (approximately 
2,287,850 gallons), with a maximum daily water use requirement of approximately 9,426 gallons, 
and an average daily water use requirement of approximately 6,268 gallons. Based on data from 
the 6-hour pump test, it appears that Project Well could easily meet the water demands of the 
proposed commercial cannabis cultivation, manufacturing, and distribution operation with less 
than an hour of pumping each day. The calculated a zone of pumping influence extends as far as 
800 feet from the Project Well. There are no streams, wetlands, lakes, or groundwater wells within 
800 feet of the Project Well. Therefore, direct impacts to surface water bodies or neighboring wells 
as a result of pumping of the Project Well for the proposed commercial cannabis cultivation, 
manufacturing, and distribution operation are not anticipated. 
The Project Well appears to receive water from an alluvial aquifer identified as the “A1 Aquifer”. 
The majority of recharge to groundwater in the “A1 Aquifer” is from infiltration of surface flow 
from creeks, with additional recharge from the percolation of rainfall and applied early season 
frost control spraying and mid-late season irrigation. Groundwater levels within the Big Valley 
Groundwater Basin fluctuate and trend downwards during drought periods, but there is sufficient 
recharge in average and above-average water years to fully recharge the basin. The California 
Department of Water Resources (DWR) estimates the storage capacity of the Big Valley Basin to 
be 105,000 acre-feet, with usable groundwater storage of approximately 60,000 acre-feet. Total 
water use within the basin is estimated to be approximately 12,944 acre-feet per year. Despite 
seasonal and climate-influenced short-term fluctuations, groundwater levels in the Big Valley 
Basin remained stable during the last three decades, and the Big Valley Basin is currently 
considered to be in a sustainable condition10.  
The Perkins intend to reduce their water usage by as much as 20 percent during the second half of 
the year during periods of drought. To achieve this reduction in water use, the Perkins will not 
replant six of the proposed flowering greenhouses after June 30th, when a drought emergency has 
been declared for their region. This reduction would occur during the hottest and driest months, 
when water usage for the proposed cultivation operation would be at its highest (July, August, and 
September). Leaving six flowering greenhouses fallow during a drought emergency would reduce 
the peak anticipated daily demand for water of the proposed cultivation operation by as much as 
1,734 gallons per day during the hottest driest months, when irrigation water withdrawals from the 
aquifers of the Big Valley Groundwater Basin are at their greatest (July, August, and September). 
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LIMITATIONS 
Realm Engineering is not responsible for the independent conclusions, opinions or 
recommendations made by others based on the records review, site inspection, field exploration, 
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. 
Hydrologic interpretations are based on Well Completion Reports made available to us through 
the California Department of Water Resources, available geologic maps and hydrological 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 hydrological 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. 

This report is for the exclusive use of Anthony and Matsuki Perkins, their affiliates, designates 
and assignees, and no other party shall have any right to rely on any service provided by Realm 
Engineering without prior written consent.  

Please feel free to contact me with any questions that you may have regarding this Hydrology 
Study/Report. 

Sincerely, 
Jason Vine, P.E. 67800 

Realm Engineering 
1767 Market Street, Suite C 
Redding, CA 96001 
530-526-7493 
info@realm-engineering.com 
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ATTACHEMENT C 

 
ONSITE WELL COMPLETION AND PERFORMANCE TEST REPORTS 

  











ATTACHEMENT D 

RADIUS OF INFLUENCE ANALYSIS 
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Radius of Influence Analysis

Well Radius (from Well Completion Report) = 12 inches (1 foot)

Specific Capacity (using data from 2/2/2022 6-hour Pump Test)
266 gpm (yield) / 26.1 feet (drawdown) = 10.2 gpm/foot of drawdown 

Specific Capacity (SC) = 10.2

Modified Jacob’s equation from Driscoll Appendix 16-D (Driscoll 19869)
Transmissivity Unconfined Aquifer T = SC x 1500 = 15,300 gpft/day

Distance Drawdown Equation Driscoll 9.11 (Driscoll 19869) T=528Q/ Δs 
Δs = 528Q/T

Unconfined Aquifer Δs = 528 x 266 gpm / 15,300 = 9.2 over one log cycle

From Distance Drawdown Graph (below)
Approximate Radius of Pumping Influence = 800 feet
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