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INTRODUCTION AND PURPOSE 

The intent of this hydrology technical memorandum is to analyze the ground water supply for the 

above-named project in accordance with the Lake County Board of Supervisors Urgency Ordinance 

3106 (Ordinance 3106). Requiring land use applicants to provide enhanced water analysis during a 

declared drought emergency. Ordinance 3106 requires that all projects that require a CEQA analysis of 

water use include the following items in a Hydrology Report prepared by a licensed professional 

experienced in water resources: 

• Approximate amount of water available for the project’s identified water source, 

• Approximate recharge rate for the project’s identified water source, and 

• Cumulative impact of water use to surrounding areas due to the project. 

The purpose of this Technical Memorandum (TM) is to provide the information required by Ordinance 

3106 for UP 18-32, Center Grow. In addition to the Hydrology Report, Ordinance 3106 requires a 

Drought Management Plan (DMP) depicting how the applicant proposes to reduce water use during a 

declared drought emergency.  

PROJECT LOCATION 

The project is located at 26066 & 27084 Jerusalem Grade Rd., Lower Lake, CA 95457 (APN: 013-017-

66 & 013-017-62). The project site is located approximately 4.5-miles East of Hidden Valley Lake. 

PROJECT OVERVIEW 

Existing Conditions  

The existing conditions of the project site is developed, consisting of a single family residence, two 

sheds, and a well maintained dirt driveway. The site is also heavily vegetated with native grasses, trees 

and an existing pond. The project site occurs on two parcels with a combined 79.6 acres. Per the 

Envirostor website, there are no known historic sources of contamination at the site or within 1,000 feet 

of the project site. The project’s proposed cannabis cultivation water source will be an existing well 

located in the Eastern parcel near the cultivation site. The well has an estimated yield of 37 gpm per the 

well test conducted by Pollack Pump and Filtration in August 2020. The project site’s sheet flow currently 

flows to the North and East towards Jericho Creek. Stormwater is conveyed through surface runoff and 

flows across natural vegetation creating a vegetative buffer between discharge area and watercourses. 

Stormwater discharge at all locations on the site are not considered direct discharges into the creek, as 

defined by the State Water Board. The property varies in slope, ranging from 0%-30%. The project parcel 

ranges in elevation from 1,250-1,350 feet above mean sea level (Information derived from Google Earth). 

The location where cannabis cultivation will occur slopes roughly at 0%-6%. Existing site vegetation, 

topography, drainage patterns, stormwater conveyance systems, and watercourses are shown on the 

Overall Site Plan submitted to the County of Lake. 

 

The area that will be utilized for the proposed cannabis operation consists of Skyhigh-Asbill complex. 

The topsoil consists of clay loam to silty clay and the subsoil horizons consist of clay loam and clay. The 

Soil Analysis reference for the proposed cultivation area can be found in Appendix B. 
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Proposed Conditions  

The project is proposing 22,000 square feet of mixed-light cannabis cultivation. This project proposes a 

number of site improvements to ensure that the cultivation site meets all local and state regulations and 

guidelines. The proposed improvements consist of a security fence, security system, employee parking, 

trash bins, storage sheds, portable toilets, etc. Plants are to be planted in above ground planter bags or 

raised planter beds. The limits of the canopy and cultivation area are shown on the Overall Site Plan that 

was submitted to the County of Lake. 

PROJECT WATER DEMAND 

The CalCannabis Environmental Impact Report (CDFA, 2017) uses a conservative estimate of 6.0 gpd 

and assumes that there are approximately 500 plants per acre of canopy and the demand is 3,000 gpd 

(2.1 gallons per minute [gpm]) per acre of canopy; this use rate is more conservative with the Water Use 

Management Plan section (Section 12) of the project’s Property Management Plan. The total water 

demand for 0.5 acres of canopy is approximately as follows: 

Water Demand Calculations: 

• Daily – 1,500 gpd (1.05 gpm) 

• Annually (Cultivation Season) 

i. 120-day cultivation season – 0.56 acre-feet (AF) 

➢ Typical for Indoor, Mixed-light, and Auto-flowering plants. 

ii. 180-day cultivation season – 0.83 acre-feet (AF) 

➢ Typical for Outdoor plants. 

 

WATER SOURCE AND SUPPLY 

There is one (1) existing permitted groundwater well that will be used for all cultivation activities. The well 

is located approximately (Lat/Long, 38.824°, -122.428°). The well has a surface elevation of 1,240-feet 

and is approximately 125 feet deep. A well test and a water analysis were performed by Pollock Pump & 

Filtration on August 3, 2020 and July 10, 2020 respectively, in which the static water level was at 5-feet 

below the ground surface prior to pumping, Appendix A. Using USGS topography, the well has initial and 

static water level elevation of approximately 1,235-feet. 

The well was estimated to have a yield of 37 gpm (59.68 acre-feet per year). The potential daily demand 

of 0.83 gpm represents 2.2% of the well yield and between 0.9%-1.4% of the annual well production in 

acre-feet.  
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IRRIGATION AND WATER STORAGE 

Irrigation for the cultivation operation will use water supplied by the existing well. The irrigation water 

would be pumped from the well via PVC piping to (4) 2,500-gallon water storage tanks, totaling 10,000 

gallons of water storage and then delivered to a drip irrigation system. The drip lines will be sized to 

irrigate the cultivation areas at a rate slow enough to maximize absorption and prevent runoff.  

GROUNDWATER BASIN INFORMATION AND HYDROGEOLOGY 

The well site is located nearest to the Coyote Valley groundwater basin (Basin #5-018). The well is 

approximately 3 miles Northeast of the basin boundary (Appendix D). Thus, it is likely the well does not 

draw from the Coyote Valley groundwater basin, but for this report it will be assumed that the well will 

depend on the Coyote Valley groundwater basin for the site’s irrigation. According to the California 

Department of Water Resources (DWR), the major source of recharge is from Putah Creek. A lesser 

amount of recharge occurs from precipitation and side-stream runoff. (DWR Bulletin 118). 

 
Coyote Valley is a northwest-southeast trending valley located within the southeastern portion of Lake 

County along Putah Creek about 4 miles Northeast of Middletown. The valley is approximately 5 miles 

long and a maximum of 2.5 miles in width. The alluvial plain of the valley is bounded by sediments of the 

Jurassic-Cretaceous Franciscan-Knoxville groups and undifferentiated Cretaceous rocks on the west and 

northwest. The south and southeastern part of the valley is nearly isolated by low hills of basalt of Upper 

Jurassic age. The Plio-Pleistocene Cache Formation out crops along the northern edge of the valley and 

Plio-Pleistocene basalt out crops are observed at the northeastern valley edge valley (Koenig 1963). 

Annual precipitation in the valley ranges from 37 to 41 inches, increasing to the north (DWR Bulletin 118). 

 

The Coyoye Valley Basin consists of two water-bearing formations: Quaternary Holocene alluvial 

deposits and the Pilo-Pleistocene Cache Formation deposits. The Quaternary Holocene alluvial is the 

primary water-bearing unit. It is made up of floodplain and channel deposits of Putah Creekand gently 

sloping alluvial fan depostis. The Pilo-Pleistocene Cache Formation outcrops on the northeast edge of 

Coyote Valley and underlies much of the Holocene alluvium.  Groundwater flow through a few coarse 

sedimentary strata may be appreciable (DWR 1957). 

 

Evaluation of the groundwater levels in the Coyote Valley Basin are shallow in the spring, decrease over 

the summer, and recover during the winter. Water levels in the basin are between 10 to 15 feet below 

ground surface on average in the spring. Spring groundwater levels have been generally stable 

throughout the valley. Spring to summer drawdown of the water table varies by position in the Coyote 

Valley Basin, with areas in the west experiencing larger drawdown than the rest of the basin. Spring to 

summer drawdown in the western areas ranges from 20 to 25 feet, and drawdown on the eastern side of 

the valley ranges from 5 to 10 feet. The general direction of groundwater flow in the Coyote Valley is to 

the southeast, in the direction of Putah Creek flow. The Department of Water Resources estimated 

29,000 acre feet of storage capacity and 7,000 acre feet of useable storage capacity in 1960. Average-

year agricultural groundwater demand in the Coyote Valley basin is roughly 670 AF per year. 

 

The Coyote Valley Basin has not been identified by the California Department of Water Resources 

(SGMA 2019) as a critically overdrafted basin. DWR defines critically overdrafted as, “A basin subject to 

critical overdraft when continuation of present water management practices would probably result in 
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significant adverse overdraft-related environmental, social, or economic impacts." The California 

Statewide Groundwater Elevation Monitoring (CASGEM) program was developed by DWR to establish a 

permanent, locally managed system to monitor groundwater elevation in California’s alluvial groundwater 

basins and subbasins. A statewide ranking system, CASGEM Groundwater Basin Prioritization, was 

created to prioritize California ground water basins to help assess the need for additional groundwater 

level monitoring. The rankings for the Groundwater Basin Prioritization are classified into four categories 

high-priority, medium-priority, low-priority, or very low-priority. The Coyote Valley is ranked as very low-

priority basins by the California Department of Water Resources (SGMA 2019). 

Recharge Rate 

The annual recharge rate can be estimated using a water balance equation, where recharge is equal to 

precipitation (P) minus runoff (Q) and abstractions that do not contribute to infiltration (e.g., 

evapotranspiration). The equation that can be used to estimate runoff and abstractions, that uses 

readily available data, is the Natural Resources Conservation Service (NRCS) Curve Number (CN) 

Method (NRCS, 1986). Determination of the CN depends on the watershed’s soil and cover conditions, 

cover type, treatment, and hydrologic condition.  

The CN Method runoff equation is: 

𝑄 =
(𝑃 − 𝐼𝑎)2

(𝑃 − 𝐼𝑎) + 𝑆
 

Where: 

Q = runoff (inches) 

P = rainfall (inches) 

S = potential maximum retention after runoff begins (inches) and 

Ia = initial abstraction (inches) 

The initial abstraction (Ia) represents all losses before runoff begins, including initial infiltration, surface 

depression storage, evapotranspiration, and other factors. The initial abstraction is estimated as  

𝐼𝑎 = 0.2 ∗ 𝑆 , S is related to soil and cover conditions of the watershed through the CN, determined as 

S =
1000

𝐶𝑁
− 10. Using these relations, the runoff equation becomes: 

𝑄 =
(𝑃 − 0.2 ∗ 𝑆)2

(𝑃 + 0.8 ∗ 𝑆)
 

 

The CN is estimated based on hydrologic soil group (HSG), cover type, condition, and land use over 

the area of recharge. The area of recharge being an estimate of the area that Coyote Valley Basin 

Watershed contributes to the well. The well has a depth of 125-feet and a static water level elevation 

1,235-feet, measured when the well was tested on August 3, 2020. The surface elevations of the 

Coyote Valley Basin Watershed range between a maximum of 1,400-feet and a minimum of 1,100-feet 

at the outlet. Due to the proximity of the observed well being nearest to the Coyote Valley groundwater 

basin, it is assumed that the project will affect the Coyote Valley groundwater basin. To be conservative 

a localized area of approximately 373 acres is assumed as the recharge area for the observed well, 

shown on the Watershed Area Map, Appendix D. 
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The recharge area soils are classified using the NRCS Web Soil Survey. The different classifications of 

the recharge soils are classified into four Hydrologic Soil Groups (HSGs) A, B, C, and D. The HSGs are 

used to determine the soil’s ability to infiltrate water. HSG A has the highest infiltration potential and 

HSG D has the lowest infiltration potential. The project’s site recharge area is considered HSG D. The 

site is undeveloped with a cover type of brush and is in fair condition (50% to 75% ground cover) and 

has a CN of 84. 

 

The PRISM Climate Group gathers climate observations from a wide range of monitoring networks and 

provides time series values of precipitation for individual locations 

(https://prism.oregonstate.edu/explorer/). Using the annual precipitation from 1895 to 2020, as predicted 

by PRISM, the annual average precipitation over this period is 34.41 inches and the minimum 

precipitation over this period is 6.43 inches (Appendix C). 

Using the above information, and assuming that 50% of the initial abstraction infiltrates and the 

remainder is evapotranspiration (0.19 inches or 5.92 AF), the estimated annual recharge over the recharge 

area of 373 acres is 62 AF during an average year and 51 AF during a dry year (Table 1). 

 

Table 1. Estimated annual recharge over the recharge area of the project’s well. 

 

 Recharge 

Area 

(acres) 

 
P 

(inches) 

 
 

CN 

 
S 

(inches) 

 

Ia 

(inches) 

 
Q 

(inches) 

Recharge = 

P - Q - 
0.5*Ia 

(inches) 

 

Recharge 

(AF) 

Min 373 6.43 84 1.9 0.38 4.60 1.64 50.95 

Avg 373 34.41 84 1.9 0.38 32.23 1.99 61.99 

 

 

 

 

 

 

 

 

 

 

https://prism.oregonstate.edu/explorer/
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CUMULATIVE IMPACT TO SURROUNDING AREAS 

The Coyote Valley Basin groundwater is accumulated from rain that falls within the 10 square mile and 

from Putah Creek (DWR).  Coyote Valley Basin estimated storage capacity is 29,000 AF and has a 

usable storage capacity of 7,000 AF. Coyote Valley Basin is not considered a critically overdrafted 

basin according to the California Department of Water Resources (SGMA 2019). The proposed Center 

Grow project’s annual water demand could change depending on the length of the cultivation season.  

The demand is estimated to be 0.56 to 0.83 AF per year, or approximately 1.3% and 1.6% of the 

annual recharge during an average and dry year, respectively. Center Grow would need approximately 

0.23 inches of rainfall to infiltrate into the recharge area shown in Appendix D, to satisfy its demand. 

Thus, there is sufficient recharge, on an annual basis, to meet the project’s demand. 

The Lake County Groundwater Management Plan (Table 3-1), states that there are 86 domestic wells, 

17 irrigation wells, 5 municipal wells, 6 monitoring wells, and 13 others wells in in the Coyote Valley 

Basin. The groundwater demand from agriculture in an average year is 4,073 AF (Table 2-5). The 

demand from additional proposed cannabis cultivation projects in the Coyote Valley Basin is not included 

in the Lake County Groundwater Management Plan, so the total additional proposed cannabis cultivation 

is unknown. It will be assumed that new cannabis cultivation could add an additional 15 to 25 acres to the 

Coyote Valley Basin. This additional agricultural demand of the groundwater could increase by 45 AF. 

With the addition of these new cultivations and the proposed Center Grow project, the annual 

groundwater demand could increase up to 46 AF of the leftover usable storage capacity of the Coyote 

Valley Basin. Therefore, the proposed project water use would have little to no cumulative impact on the 

agricultural groundwater demand. 

 

QUALIFICATIONS OF AUTHOR 

I am a registered Professional Engineer with the State of California with 5-years of experience practicing 

Water Resources Engineering. 
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LIMITATIONS 

North Bay Civil Consulting is not responsible for the independent conclusions, recommendations, or 

opinions made by other individuals or agencies based on the well test, research data, topographic 

mapping, site visit, and interpretations presented in this report. 

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

the California department of water resources (DWR), existing geological maps, hydrogeologic findings 

and professional assessment. This analysis is based on limited hydrogeologic data and therefore relies 

extensively on individual interpretation of data.  

In addition, the passage of time may result in environmental changes, impacting the characteristics at 

this site and surrounding properties. This report does not guard against future operations or conditions, 

nor does this allow for operations or conditions present of a type or at a location not investigated.  

This report is for the exclusive use of Center Grow, their affiliates, designates and assignees. No other 

party shall have any right to rely on any service provided by North Bay Civil Consulting without prior 

written consent.  
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APPENDIX A: Well Report & Test 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

  





1

Kyle Geitner

From: jackpollack42@gmail.com

Sent: Monday, August 3, 2020 5:42 PM

To: Kyle Geitner

Subject: Well test 

29084 Jerusalem grade we conducted a 2 hour well testing with results as follows 
Static level before test 5’ 
Pumped we’ll for 2 hours @ 37-40 gpm 
Static level after 2 hours of pumping @ 37-40 gpm still 5 ‘ 
You have yourself a very good well I’m my opinion Mr Genitner 
Thank You! 
Jack 
We checked the static level as you requested when we put you water flow meter on 21/2 weeks after and it was still @ 
5’ 
 
Sent from my iPhone 
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APPENDIX B: NRCS Soil Survey Results 
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APPENDIX C: Prism Climate Precipitation 

  



PRISM Time Series Data
Location:  Lat: 38.8240   Lon: -122.4280   Elev: 1591ft
Climate variable: ppt
Spatial resolution: 4km
Period: 1895 - 2020
Dataset: AN81m
PRISM day definition: 24 hours ending at 1200 UTC on the day shown
Grid Cell Interpolation: Off
Time series generated: 2022-Mar-11
Details: http://www.prism.oregonstate.edu/documents/PRISM_datasets.pdf
Date ppt (inches)

1895 41.62 ppt (inches)
1896 47.26 Minimum: 6.43
1897 30.34 Average: 34.41
1898 18.65 Maximum: 74.99
1899 43.98
1900 29.58
1901 32.19
1902 43.09
1903 32.87
1904 53.8
1905 27.29
1906 52.28
1907 44.01
1908 22.41
1909 57
1910 21.57
1911 39.88
1912 26.64
1913 32.96
1914 39.54
1915 46.66
1916 38.6
1917 19.63
1918 27.31
1919 30.18
1920 35.61
1921 30.19
1922 36.69
1923 17.83
1924 25.28
1925 31.91
1926 41.1
1927 37.7
1928 26.9
1929 20.86
1930 21.06



1931 31.87
1932 16.5
1933 27.73
1934 23.25
1935 30.45
1936 32.9
1937 42.46
1938 38.47
1939 17
1940 59.57
1941 55.61
1942 41.91
1943 27.33
1944 33.96
1945 37.91
1946 17.98
1947 21.4
1948 28.99
1949 21.02
1950 42.26
1951 35.75
1952 42.96
1953 27.47
1954 37.24
1955 35.03
1956 30.08
1957 39.42
1958 44.06
1959 26.41
1960 36.76
1961 26.16
1962 36.44
1963 38
1964 35.21
1965 31.73
1966 31.7
1967 37.94
1968 37.87
1969 47.05
1970 50.51
1971 23.59
1972 26.08
1973 52.05
1974 32.1
1975 33.39
1976 11.61
1977 25.53



1978 38.33
1979 43.33
1980 33.45
1981 41.94
1982 49.82
1983 74.99
1984 24.54
1985 22.53
1986 45.96
1987 32.13
1988 22.02
1989 22.28
1990 17.96
1991 29.16
1992 35.91
1993 41.09
1994 25.14
1995 62.84
1996 50.36
1997 33.5
1998 54.72
1999 28.91
2000 32.96
2001 40.9
2002 34.95
2003 36.33
2004 36.31
2005 47.44
2006 39.99
2007 19.21
2008 26.36
2009 25.3
2010 46.47
2011 29.76
2012 43.91
2013 6.43
2014 35.2
2015 16.56
2016 41.77
2017 50.33
2018 27.8
2019 50.3
2020 11.83
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