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January 6, 2021  

 

Matt Schlegel 

Green Handle Farms, LLC 

1784 Peterson Pond Lane 

Redwood Valley, CA 95470 

 

RE: Hydrogeological Assessment Report 

 3050 Big Valley Road 

 Kelseyville, CA 95451 

 APN 008-037-01 and 008-037-14 
 Hurvitz Environmental Project No. 5177.01 

 

Mr. Schlegel:  

  

Hurvitz Environmental Services, Inc. (HES) is pleased to submit this Hydrogeologic Assessment 

Report 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 Matt Schlegel, Green Handle Farms, LLC (the applicant) is applying to Lake 

County for approval to develop a 29,500 ft² mixed light cannabis cultivation facility and a 5,000 

ft² cannabis nursery (the project) at the property identified as 3050 Big Valley Road, Kelseyville, 

CA 95451 (the site).  The proposed project will be utilizing two parcels (008-037-01 and 008-

037-14) with a total area of 29.25 acres.   

 

We understand that on July 27, 2021, the Lake County Board of Supervisor’s adopted Ordinance 

3106, where it states that: “Due to the exceptional drought…. All projects that require a CEQA 

analysis of water use must include these additional items: a Hydrology Report and a Drought 

Management Plan.  Therefore, on behalf of the applicant, Hurvitz Environmental Services (HES) 

prepared a Hydrogeological Assessment Report and Drought Management Plan in accordance 

with the Lake County requirements.  

 

This Assessment Report includes 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. 
 

 

• Performance of a well yield test and recharge evaluation. 
 

 

• Well Completion Report investigation. 
 

 

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

 

• Severe drought condition assessment and management.  
 

 

• 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 1.5 miles northwest 

of Kelseyville.  Access to the property is obtained from Big Valley Road (County Road 541) 

northwest of Kelseyville (PLATE 1 – SITE LOCATION MAP).  The Lake County Assessor’s 

Office identified the site as Assessor’s Parcel No. (APN) 008-037-01 (deeded 19.29 acres) and 008-

037-14 (deeded 9.96 acres) together the site is 29.25 acres (PLATE 2A AND 2B ASSESSOR’S 

PARCEL MAPS).  Cultivation activities are only slated to occur on the eastern parcel (APN 008-

037-01).   

 

The site lies in the Mayacama Mountains of the California Coast Ranges.  The site and surrounding 

area consist of agricultural lands with a residence located on the eastern parcel (APN 008-037-01) 

(PLATE 3 – TOPOGRAPHIC MAP).  An Irrigation Well is located on the southeastern corner of 

the eastern parcel (APN 008-037-01) and is the proposed water source for the cannabis cultivation 

project.  Two domestic wells are also located on the eastern site parcel and proximate to the 

residence.  The domestic wells are utilized for residential purposes.  The locations of relevant site 

features are shown on PLATE 4 – SITE PLAN. Site photographs are presented in APPENDIX A- 

SITE PHOTOGRAPHS.  
 

2.1 USGS 7.5 MINUTE QUADRANGLE MAP 

 

HES reviewed the United States Geological Survey (USGS) Kelseyville 7.5-minute Quadrangle 

Maps, 2015, (PLATE 3 – USGS TOPOGRAPHIC MAP).  The approximately 29.25-acre site 

is located in “Big Valley” a large alluvial plain which drains into Clearlake.  The site is generally 

flat with less than 10 feet elevation change across the site.  The maximum elevation is 1,355 feet 

above mean sea level (MSL) located along the northern boundaries the lowest elevation is 

approximately 1,350 feet MSL located along the northwest site boundary.  Surface water onsite 

flows to the north into a man-made drainage ditch that then flows north and west for 

approximately 1,200 feet before discharging into the McGaugh Slough. 

 

 2.2 GEOLOGICAL CONDITIONS 

 

HES reviewed the USGS, Geologic Map of The Santa Rosa Quadrangle1.  According to the Map 

reviewed, the site lies completely on top of Quaternary Alluvium deposits.  Alluvial deposits 

typically consist of well-sorted to semi-sorted clay, silt, sand and gravel.  PLATE 5 – 

GEOLOGIC MAP.   

 

  

 
1 USGS, Geologic Map of The Santa Rosa Quadrangle, California 1:250,000, D.L, Wagner and E.J. Bortugno, 1982. 
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2.3 REGIONAL GROUNDWATER 

 
According USGS2 maps the project site is located within the McGaugh Slough- Frontal Clear Lake 

Sub-watershed (HUC-12 -180201160305) within the Big Valley Groundwater Basin which is also 

within the jurisdiction of the Central Valley Regional Water Quality Control Board.  The McGaugh 

Slough flows north and drains into Clear Lake. 

 

The Big Valley Groundwater Basin is bordered by Clear Lake to the north, the Clear Lake Volcanics 

to the east and the Franciscan Formation borders the basin to the west and south.  Big Valley Basin is 

roughly triangular shaped, and is at most six miles wide and approximately eight miles long.  

Hydrogeology in Big Valley 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 south. 

Big Valley Groundwater Basin is a medium priority groundwater basin according to the Department 

of Water Recourses (DWRs) Sustainable Groundwater Management Act (SGMA).  This requires that 

a groundwater sustainability agency (GSA) be formed for the basin to develop groundwater 

sustainability plans (GSPs) by 2022.  The Big Valley Subbasin Groundwater Sustainability Agency 

which includes the subject site is in the process of developing a GSP. 

We understand that the Big Valley Basin has been monitored by the Lake County Watershed 

Protection District for many years and that the Basin is considered to have plentiful groundwater 

resources.  Historically, most of the lowland area was cultivated with pears and walnut and some of 

the upland areas have more recently been developed into grapes with irrigation, but much of the land 

in these areas is still undeveloped.  The Big Valley Groundwater Basin is the source of water supply 

for Kelseyville, which has the largest agricultural area in Lake County.  Much of the undeveloped 

land in Big Valley is covered with dense California chaparral type brush, though areas of open 

grassland with scattered brush and trees exist near the head of the Valley.  

 

Groundwater in storage in Big Valley has been estimated several times over the past 60 years. DWR 

estimated groundwater in storage to be 105,000 acre-feet for a saturated depth interval of 10 to 100 

feet in 1960. In 2004, DWR estimated usable storage to be 60,000 acre-feet.  DWR estimated 

specific yield in 1957 to be 8 percent.  Average-year agricultural groundwater demand in the Big 

Valley basin is approximately 11,360 acre-feet per year.3  

Land use changes have occurred through the past several decades with a decrease in pear and walnut 

farming and an increase in residential development and more recently commercial cannabis 

cultivation.  Currently, water resources are generally considered to be substantial with more than 

enough to sustain the current demands in most of the Big Valley Basin.  However, with local land 

use changes and current drought conditions, there is an increased regulatory framework designed to 

protect the water resources while sustainably providing groundwater for residential, agricultural and 

industrial uses. 

  

 
2 https://apps.nationalmap.gov/viewer/ 
3 California Department of Water Resources (DWR), Northern District, March 2006. 

Lake County Water Inventory and Analysis (Final) CDM 
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3.0  SITE DEVELOPMENT AND WATER USE 

 

The proposed project will consist of developing 29,500 ft² of mixed light greenhouses for cannabis 

cultivation as well as 5,000 ft² of greenhouse nurseries for cannabis propagation.  The proposed 

cannabis cultivation will be on the southeastern portion of the site and south of the onsite residence.   

Irrigation for the project will be performed from an onsite groundwater well (Irrigation Well) 

located at the southeast corner of the site.   The onsite Irrigation Well will also be used for potable 

drinking water for project employees.  The proposed cultivation areas and Irrigation Well are 

located as shown on PLATE 4 –SITE PLAN.  Discussions on the well construction and well yield 

are presented in Section 3.7 and 3.8 of this Report.   

 

As part of the development plans the applicant also plans to install three (3), 2,500-gallon, poly, 

water-storage tanks and two (2) 500-gallon mixing tanks on the property.  The irrigation water 

intended for cannabis cultivation will be pumped directly from the project Irrigation Well and into 

the storage tanks before being transferred to the mixing tanks located adjacent to the proposed 

cultivation areas.  The 2,500-gallon tanks will be kept full as a backup water supply and for general 

landscaping, fire suppression, and dust control measures.   Engineering design plans for the site 

layout are presented in APPENDIX B.  

 

The estimated annual water use for the entire 34,500 ft² cultivation project (mixed light cultivation 

cannabis nursery, and employees) is 973,925 gallons, which is approximately 2.99 acre-feet of 

groundwater/yr. 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.     

 

 3.1 MIXED LIGHT CULTIVATION 

 

The applicant plans to cultivate 29,500 ft² of mixed light cannabis at the site. 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.  The applicant plans to grow year-round in the mixed light greenhouses and harvest 

approximately 4 crops/yr.  Cannabis harvests will be occurring approximately every three months 

and re-planting from the proposed site nursery following each harvest.  The applicant plans to utilize 

soil moisture monitors and point emitter drip irrigation to efficiently irrigate the cannabis plants.   

 

It is our understanding that a cannabis water usage rate of 4 acre-feet/acre/year for year-round 

greenhouse cultivation is considered to be an average water usage rate in Sonoma County4.  

Therefore, if we scale the published Sonoma County water usage rate to the applicants proposed 

mixed light development (29,500 ft²) we end up with an estimated annual water use of 2.71 acre-

feet/year or approximately 882,700 gallons/year.     

 

 29,500 ft² (mixed light)/43,560 ft²/acre x 4 acre-feet/year (So Co published rates) =  

2.71 acre-feet/year or 882,700 gallons/year for Mixed Light Cultivation   

 
4 Sonoma County Permit and Resource Management Department, Policy and Procedure 8-2-1; Water Supply, Use and 

Conservation Assessment Guidelines, Adopted January 7, 2020. 
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 3.2 CANNABIS NURSERY   
 

The applicant also plans to propagate cannabis plants in a greenhouse nursery onsite.  The 

proposed 5,000 ft² cannabis nursery will be utilized to support the 29,500 ft² mixed light 

cannabis cultivation, also proposed onsite.  The proposed cannabis nursery will be utilized year-

round and will develop cannabis plants from seedling, and into the plants vegetative cycle before 

being transported to the mixed light cultivating facilities.   

 

Water used in the cannabis nursery will come from the project Irrigation Well and it is expected 

that nursery water use will be less than ½/ft², than the mixed light cultivation water use.  

Therefore, if we scale the published Sonoma County water usage rate to the applicants proposed 

nursery development (5,000 ft²) we end up with an estimated annual water use of 0.23 acre-feet/year 

or approximately 74,800 gallons/year.  

 

5,000 ft² (mixed light) / 43,560 ft²/acre x 2 acre-feet/year (1/2 of mixed light cultivation) =  

0.23 acre-feet/year or 74,800 gallons/year for Cannabis Nursey   

 

 3.3 RESIDENTIAL WATER USE  

 

The site is developed with a single-family residence and garage, a swimming pool and some minor 

landscaping.  According to the USGS, the average person within the Santa Rosa Plain Watershed 

uses 0.19 acre-feet/year for domestic purposes5.  This value includes landscaping and could be 

considered representative of the proposed domestic use at the site (not including swimming pool).  

Using this value for domestic water use and assuming that four people currently live or could 

potentially live in the existing residence, we calculated the following onsite domestic water usage. 

   

 4 residents x 0.19 acre-feet/year = 

 0.76 acre-feet/year or 247,647 gallons/year = Domestic Groundwater Usage 

 

 3.4 SWIMMING POOL  
  

The site is currently developed with a 415 ft² swimming pool installed proximate to the 

residence.  On average swimming pools can lose ¼-inch of water per day due to evaporation 

alone.  If we assume that the only water loss is from evaporation and the evaporation losses 

occur 240 days/year, we can estimate the amount of water required annually to keep the 

swimming pool full.     

 

 415 ft² (pool size) / 43,560 ft²/acre = 0.0095 acres  

 ¼ inch (daily water loss) / 12 inches/foot = 0.0208 feet  

 0.0095 acres (pool size) x 0.0208 ft. (daily water loss) x 240 days (evap. days/year) =  

 0.0474 acre-feet/year or 15,453 gallons/year = Annual Swimming Pool Loss 

     

  

  

 
5 Santa Rosa Plain Groundwater Management Plan, Sonoma County Water Agency, 2014 
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3.5 EMPLOYEE WATER USE  

 

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

seasonal employees.  Therefore, for the purpose of this assessment we estimate that the project will 

require an average of three full-time employees throughout the growing season.  Potable water for 

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

Availability Guidance Document6 estimate of 15 gallons of water utilized per day per cultivation 

worker on site, we calculated the following groundwater usage for the Project: 

    

• Annual Onsite Worker Water Use = 3 (average number of daily employees) x 

15 gallons/day (daily employee water usage) x 365 days/year) = 

16,425 gallons /year = 0.05 acre-feet/year = Worker Groundwater Use 

 

So, the annual Project water use estimate is 882,700 gallons (Mixed Light Cultivation) + 74,800 

gallons (Cannabis Nursery) + 247,647 (Residential Water Usage) + 15,453 gallons (Swimming 

Pool) + 16,425 (Employee Water Usage) = 1,237,025 gallons or 3.8 acre-feet/year = Total Site 

Water Usage  

 

3.6 TOTAL ANNUAL SITE WATER USE  
 

The total water use including Mixed Light Cannabis Cultivation, Nursery Cultivation, residence, 

employees, and swimming pool from the groundwater resources onsite is calculated below and 

tabulated on TABLE 1 – TOTAL ANNUAL SITE WATER USAGE.  

 

882,700 gallons (mixed light cultivation 4 annual harvests) +  

  74,800 gallons (nursery cultivation year-round) + 

  16,425 gallons (employee water use) + 

247,647 gallons (1 residence + landscaping) + 

  15,453 gallons (swimming pool) = 

 1,237,025 gallons or 3.8 acre-feet/year = Total Annual Site Water Usage  

  

 
6 Water Availability Analysis (WAA) Guidance Document, Napa County, Adopted May 12, 2015. 
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TABLE 1 – TOTAL PROJECT AND SITE WATER USAGE  

 

Source 

 

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

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

Mixed Light 

Cultivation 
65,000 70,000 70,000 75,000 75,000 77,700 80,000 80,000 80,000 75,000 70,000 65,000 882,700 

Cannabis 

Nursery 
6,000 6,000 6,000 6,250 6,250 6,250 6,500 6,500 6,500 6,200 6,200 6,150 74,800 

Employees 1,370 1,370 1,370 1,370 1,370 1,370 1,370 1,370 1,370 1,370 1,370 1,355 16,425 

Residential  18,000 18,000 20,000 20,000 21,000 22,000 23,000 23,000 23,000 21,647 20,000 18,000 247,647 

Swimming 

Pool 
0 0 300 1,600 2,000 2,200 2,500 2,500 2,500 1,600 253 0 15,453 

TOTAL 

USAGE 
90,370 95,370 97,670 104,220 105,620 109,520 113,370 113,370 113,370 105,817 97,823 90,505 1,237,025 

 

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

occur annually between July and September with peak daily water demand being approximately 

3,697 gallons/day.  Average daily water demand at the site over the entire year is expected to be 

approximately 3,389 gallons/day.   

 

Since the residential developments onsite including the home, the swimming pool and landscaping 

are in already in existence the only new proposed water use is cannabis related.  Therefore, is we 

look at annual water use at the site we see that it can be further broken down into existing and 

proposed.  Cannabis water use (mixed light, nursery, employees) is the only new proposed water 

use and is expected to be approximately 2.99 acre-feet/year while the existing non-cannabis water 

use is estimated to be approximately 0.81 acre-feet/year.   

 

 3.7 IRRIGATION AND DOMESTIC WELL INFORMATION 

 

The project Irrigation Well is located at the southeast corner of the site and the two (2) domestic 

wells are located north of the onsite residence on the eastern parcel, as shown on the SITE 

PLAN, PLATE 4.  The Irrigation Well is not currently used but will provide water for cannabis 

irrigation and employee drinking water, while the sites domestic well will be dedicated for 

residential and landscaping purposes.   

 

No well completion reports were identified for the project Irrigation Well or either of the two 

domestic wells. However, a well inspection was performed by Cal-Tech Pump, Well, and Water 

Treatment, of Middletown CA on November 4, 2021.  HES also performed a well yield test on 

the Irrigation Well on November 2, 2021.  Based on the inspections and testing performed we 

understand that the Irrigation Well is constructed with 10-inch diameter steel casing to a total 

depth of approximately 100 feet below grade (bg).  The Irrigation Well is equipped with a 230 

volt, 3-phase submersible pump with a 6-inch discharge pipe installed at the well head.   The 

well was not plumbed to anything at the time of inspection.   
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The domestic wells have not been inspected at the site.  We understand that the property was 

developed sometime between 2006 and 2008 and that the domestic wells were installed as part of 

the property development. 

  
 3.8 WELL YIELD TEST  

 
On November 2, 2021 HES performed a 1-hour well yield test on the project Irrigation Well and 

on November 4, 2021 Cal-Tech Pump, Well, and Water Treatment performed a 4-hour well yield 

test on the same well.  During the November 2, 2021 well test, the initial static water level was 

measured at 27.35 feet below the top of the well casing.  The existing 230 volt, 3-phase 

submersible pump was used to perform the well test and the discharge pipe was reduced to 4-

inch diameter.  The yield test began at 11:31am and ended at 12:30pm (59 minutes) the same 

day.  During the early portion of the test, the well produced blackish water and a relatively large 

amount of sand.  However, after approximately 20 minutes of pumping the water turned clear 

and only minor amounts of sand were produced.   

 

The well yield sustained approximately 350 gallons per minute (gpm) throughout the 1-hr test.  

During the test water levels stabilized at 41.15 feet below the top of well casing.  Flow was 

measured by filling a 50-gallon reservoir which took approximately 8.5 seconds.  Approximately 

20,000 gallons of water was pumped from the well during the 59-minute test.  The specific 

capacity was calculated to be 25.36 gpm/foot of drawdown (i.e., 350 gpm/13.8 ft).  The HES 

well yield test data and calculations are attached in APPENDIX C.   

 

Well recovery data was collected for 25 minutes following completion of the approximately 1-

hour well test.  Approximately 25-minutes after the well pump was turned off the static water 

level had recovered fully to a depth of 27.35 feet.  This indicates that the aquifer was not in 

overdraft as a result of the pumping.  

 

During the November 4, 2021 Cal-Tech well test the initial static water level was measured at 

27.5 feet below the top of the well casing.  The existing 230 volt, 3-phase submersible pump was 

used to perform the well test and the 6- inch diameter discharge pipe was not reduced.  The yield 

test began at 1:17pm and ended at 5:17pm (4-hours) the same day.  The well pumped sediment 

clear water throughout the Cal-Tech inspection.  The water quality started off with blackish 

coloration but cleared as the test went on. 

 

According to Cal-Tech, the well yield sustained approximately 800 gpm throughout the well test.  

During the test water levels stabilized at 43.5 feet below the top of well casing.  A flow meter 

was not used during the test and the flow rate was estimated by the test operator.  According to 

Cal-Tech approximately 192,000 gallons of water was pumped from the well during the 4-hour 

test.  The specific capacity was calculated to be 50 gpm/foot of drawdown (i.e., 800 gpm/16 ft).  

The Cal-Tech well yield test data is also attached in APPENDIX C.   

 

Well recovery data was collected for 30 minutes following completion of the 4-hour well test.  

Approximately 30-minutes after the well pump was turned off the static water level had 

recovered to a depth of 32 feet.  This indicates a recovery of 72%.   
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The variance in flow rates and specific capacity from the two tests can be attributed to the 

reduced pipe diameter used during the November 2, 2021 test, and the methods used to measure 

the flow resulting in estimations only.  With an estimated flow rate between 350-800 gpm and a 

peak daily water demand of 3,397 gallons (including residential and swimming pool), we 

estimate that it would only require between 5 and 11 minutes of pumping to meet the sites 

maximum daily demand.  The average daily water demand of 3,389 gallons/day could be met 

with approximately 4 to 10 minutes of pumping.  Based on the results of the well yield test and 

recovery observations it is apparent that the well can produce the water necessary for the 

proposed cultivation project without causing overdraft conditions.   

 

 3.9 MONITORING AND REPORTING   

 

A totalizing water meter is not currently installed on the well and the well is not plumbed to any 

irrigation features.  However, once cannabis operations begin at the site the applicant must 

monitor total monthly and annual usage using an inline totalizing meter or equivalent.  Monthly 

water usage totals will be recorded by the applicant in a log book that will be kept onsite and 

provided to the oversight agencies upon request.   

 

Depth to water measurements will also be recorded from the project well on a monthly basis 

throughout the year.  The applicant will utilize a Solinist® Water Level Meter or equivalent to 

obtain monthly depth to water readings directly from the Irrigation Well.  The readings will be 

taken on the same day of each month and prior to daily pumping activities. Results of the water 

level measurements will also be recorded in a log book and stored onsite and provided to the 

oversight agencies upon request.         
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4.0 WATER BALANCE INFORMATION 
 

4.1  PRECIPITATION  

 

Precipitation, primarily as rainfall is the major source of inflow to the Big Valley Basin. Though 

there are no climate stations on site, seasonal precipitation data for the area was obtained from 

published data to be approximately 40-inches/year (3.33 feet) 7.  Based on this precipitation it 

can be reasonably expected that annual precipitation is 97.4 acre-feet over the entire 29.25-acre 

property.   

 

29.25-acres x 3.33 feet (Annual precipitation in Cumulative Impact Area) = 

Estimated Annual Precipitation Onsite = 97.4 acre-feet 
 

 4.2  GROUNDWATER STORAGE 
 

As discussed in Section 2.3 of this Report, the overall water storage available in the Big Valley 

Groundwater Basin has most recently been estimated to be 60,000 acre-feet8.  However, this 

storage capacity is not uniform over the entire watershed which includes steep upland areas, as 

well as low lying natural recharge basins.  Recharge to the aquifer is also not uniform across the 

Watershed as discussed in more detail below.  

 

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).   

 

Long-term hydrographs in Lake County show that during drought periods the groundwater 

basins do not fully recover, possibly leading to short-term overdraft. However, long term trends 

in the hydrographs in Lake County appear to indicate that annual groundwater extractions are not 

exceeding annual groundwater recharge in groundwater basins.9 

 

For this site, the alluvial aquifer is considered to be 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 

significant portion of the rain water falling directly on the site infiltrates the ground surface and 

migrates downward through the soil matrix and recharges the relatively shallow aquifer. 

 
 

7 Figure 2-3 California Department of Water Resources (DWR), Northern District, March 2006. 

Lake County Water Inventory and Analysis (Final) CDM 
8 California Department of Water Resources (DWR), Northern District, March 2006. 

Lake County Water Inventory and Analysis (Final) CDM 
9 California Department of Water Resources (DWR), Northern District, March 2006. 

Lake County Water Inventory and Analysis (Final) CDM  

http://www.kgs.ku.edu/HighPlains/atlas/glossary.htm#recharge
http://www.kgs.ku.edu/HighPlains/atlas/glossary.htm#acre-foot
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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 29.25-acre property 

drains to the manmade drainage swale that borders the site to the north.  As discussed in section 

4.1 the Estimated Annual Precipitation onsite is 97.4 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% but can be as low as 1.67%.  Since this site has very consistent topography, alluvial soils, 

and shallow groundwater, we estimate that the long-term average precipitation that recharges 

groundwater within the entire site is above the regional average at approximately 18%.  With this 

data and the precipitation data presented above, we can re-estimate the groundwater recharge 

within the Cumulative Impact Area using the following equation.  

  

97.4 acre-feet (Annual precipitation onsite) x 0.18 (long term average for recharge) = 

Estimated Groundwater Recharge = 17.53 acre-feet/year  
 

Based on the estimated annual recharge to the site aquifer (17.53 acre-feet/year) and the 

estimated annual project usage (2.99 acre-feet/year), it appears that the applicant will have 

enough water to meet their demands without causing aquifer overdraft conditions.    

 

 4.4 DROUGHT CONDITIONS 
 

The recharge assessment presented above is based on a 10-year average from 2010 through 2020 

which includes at least one year of heavy rains (2018) as well as two years of severe drought 

(2020, 2021).  The variations in rainfall over the 61-year dataset shows a high of 53.49 inches of 

precipitation and a low of 10.05 inches10.  If we were to perform a recharge analysis of one 

single year using the lowest recorded rainfall for the area, we could estimate the possible low-

end value for annual aquifer recharge as follows.  

 

0.8375 ft/year (severe drought rainfall) x 29.25-acres (property size) x 0.18 (long-term 

average for recharge) =   

 

4.41 acre-feet/year - Estimated Groundwater Recharge for Severe Drought Year  

 

Based on the estimated annual recharge to the site aquifer during extreme drought (4.41 acre-

feet/year) and the estimated annual project usage (2.99 acre-feet/year) and residential related 

water use (0.81 acre-feet/year), it appears that the applicant would still have enough water to 

meet their demands without causing aquifer overdraft conditions.    

  

 
10 Table 2-2 California Department of Water Resources (DWR), Northern District, March 2006. 

Lake County Water Inventory and Analysis (Final) CDM 
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5.0  POTENTIAL IMPACTS TO STREAMS AND NEIGHBORING WELLS 

 

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)11, we estimated the lateral pumping influence 

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

capacity calculated from the well yield tests, 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 aquifer).  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 from the 11/2/21 HES and 11/4/21 Cal-Tech well yield tests are shown on the attached 

semi-log plot, APPENDIX D – RADIUS OF PUMPING INFLUENCE.   

 

As estimated from the HES well yield test, pumping the project well at 350 gpm with a 

drawdown of 13.8 feet indicates a specific capacity of 25.36 gallons/foot drawdown.  Using this 

data and applying it to the site, we calculated a zone of pumping influence extending 

approximately 290 feet from the well for an unconfined aquifer.  Similarly, the analysis from the 

11/4/21 Cal-Tech well yield test resulted in radius of pumping influence extending 

approximately 290 feet from the site Irrigation Well. 

 

No additional wells were identified within the calculated radius of pumping influence. Based on 

the irrigation wells pumping rate of 350-800 gpm and the sites peak daily water demand of 3,697 

gallons/day, we estimate it would require only 10-11 minutes of pumping each day.  Therefore, 

the actual radius of pumping influence is likely smaller than estimated.     

 
  

 
11 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 
 

A limited water quality assessment of the project Irrigation Well was performed by Cal-Tech 

Pump and Well.  The results of the limited assessment did not find any contaminants that are 

considered hazardous.  However, we recommend that additional water quality analysis be 

performed that includes total coliform and e-coli bacteria as well as common contaminates such 

as arsenic and chromium prior to using the Irrigation Well as a potable water source.  The 

laboratory analytical results are tabulated on TABLE 2 – Water Quality Data, and the 

laboratory analytical report is attached in APPENDIX E. 

 

TABLE 2 – WATER QUALITY DATA 

Location 

(APN) 

 
pH    SAR 

Nitrate 

as N 

Chloride 

 

Sulfate as 

SO4 
Hardness TDS 

 
Specific 

Conductance 

  Mg/L Umhos/cm 

Irrigation 

Well  
7.62 0.23 <0.20 8.2 38 315 350 550 

<  = Less than the indicated laboratory detection limit. 

 

TABLE 2 Continued– WATER QUALITY DATA 

Location 

(APN) 

Boron Calcium Iron Magnesium Manganese Potassium Sodium 
Bi-

Carbonate 
Carbonate  

 mg/L 

Irrigation Well <0.20 23 0.12 63 <0.020 1.4 9.3 310 <5.0 

<  = Less than the indicated laboratory detection limit.  
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7.0 DROUGHT MANAGEMENT 
 

Due to the recent drought conditions in California, Lake County has requested that cannabis 

applicants provide plans on how they will minimize water use if a drought emergency is declared 

in Lake County.   As previously discussed in Section 3.1 of this Report the project applicant is 

planning on using best management practices to maximize water efficiency onsite.  In addition to 

the best water management practices listed above, the applicant will perform these additional 

water saving measures if the County declares a drought emergency.  

 

• Spreading of mulch or similar material throughout the entire cultivation area to decrease 

evaporation losses and decrease watering frequency.  

• Install wind barriers at the site to decrease evaporation losses from dry windy conditions.  

• Use previously saved rainwater to supplement cannabis irrigation and eliminate 

landscape watering. 
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8.0  CONCLUSIONS 

 

The project site is located in the McGaugh Slough- Frontal Clear Lake Sub-watershed within the 

Big Valley Groundwater Basin.  The groundwater aquifer at the site consists primarily of 

Quaternary Alluvial deposits.  The estimated groundwater usage for the entire site including the 

proposed project is approximately 3.8 acre-feet/year and approximately 2.99 acre-feet of that is 

proposed as new groundwater use at the site.  Average annual recharge to the site aquifer is 

estimated at 17.53 acre-feet/year while severe drought conditions could produce as low as 4.41 acre-

feet/year of aquifer recharge.  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 Water for Cultivation = 2.94-acre-feet/year  

Residential Water Use = 0.81 acre-feet/year 

Employee Water Use = 0.05 acre-feet/year  

Total Estimated Site Water Use = 3.8 acre-feet/year 

Estimated Annual Recharge = 17.53 acre-feet 

      Estimated Recharge During Severe Drought – 4.41 acre-feet/year 

Sustained Well Yield = 350-800 gpm 

Peak Daily Water Demand = 3,697 gallons/day gallons 

 

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

and neighboring properties should not result in significant well interference or impacts to 

creeks.   
 

• No water quality issues have been identified however additional analysis may be necessary 

before using as a potable water source.    
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9.0 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 Green Handle Farms, LLC, 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.    

 















 
 
 
 
 
 

APPENDIX A 
SITE PHOTOGRAPHS 

 
  



SITE PHOTOGRAPHS  

Page 1 of 3 

 
Photo 1: View control Panel for project Irrigation Well.    



SITE PHOTOGRAPHS  

Page 2 of 3 

 
Photo 2: Closeup View of project Irrigation Well. 



SITE PHOTOGRAPHS  

Page 3 of 3 

 
Photo 3:  View of project Irrigation Well and Control Box located at southeast corner of the Site.   

 
Photo 4:  View of Irrigation Well during the Nov. 2, 2021 Test w/ 4-inch diameter discharge pipe  
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1. PROPERTY LINES, EASEMENTS, AND TOPOGRAPHIC INFORMATION IS APPROXIMATE AND

WAS OBTAINED FROM PUBLICLY AVAILABLE INFORMATION.

2. LOCATION MAP IS LOCATED ON SHEET C1.0

3. FOR PARCEL BOUNDARIES AND ADJACENT PARCEL BOUNDARIES, SEE SHEET C1.0
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OF THE LAKE COUNTY ORDINANCE NO. 3084
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CURRENT REQUIREMENTS OF ARTICLE 27

OF THE LAKE COUNTY ORDINANCE NO. 3084
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1. PROPERTY LINES, EASEMENTS, AND TOPOGRAPHIC INFORMATION IS APPROXIMATE AND

WAS OBTAINED FROM PUBLICLY AVAILABLE INFORMATION.

2. LOCATION MAP IS LOCATED ON SHEET C1.0

3. FOR PARCEL BOUNDARIES AND ADJACENT PARCEL BOUNDARIES, SEE SHEET C1.0

4. LIGHTS WILL BE PLACE TAT ALL ENTRY POINTS TO THE CULTIVATION SITE AND ALSO AT

THE ENTRY GATE OF THE PROPERTY

5. THE SECURITY CAMERAS ARE TO BE WEATHERPROOF CAMERAS FEATURING 1080P. THE

SECURITY CAMERAS WILL CAPTURE EVERY PART OF THE CULTIVATION AREAS.



 
 
 
 
 
 

APPENDIX C 
WELL YIELD TEST 

 
  



Water Yield Number ____________ Well Permit Number ____________ _ 

1. Inili�du�pffform�g�st_L_e_e_S_._H_ u_N_�_z ______________________ 
_

2. Type of license/registration, number and expiration date: Certif ied H ydrogeolog st #1015

3. Location of well: So u theast corner of p roperty

4_ Address: 3050Big Valley Road, Kelseyvil le, CA APN: 008-037-01 

� Type and modcl of��pump:_1_0_ h�p_s_u _bm_e_ra_i_b _��p�u_m�p ________________ _ 

a Te�pump sett�g depfu:_-_1_0_0_ f_e_e_t ________________________ _ 

7. Maximum reported yield for this pump type at this setting: _N_A ________________ 
_

s. Type of discharge measurement method: discharge in to tank with kn ow cap acity

9. Type and model of flow meter (or provide an accurate description of weir or orifice plate): _______ 
NA

10. Geographic coordinates (Plane Coordinate Method or distance from fixedlandmarks): _________ 
39.9872 I -122.8555 

11. Estima�d cle�tion of well head:_1_3_5_7_fu_e_t_a_b_ov_e_se_a_�_v _el _________________ _

12. Initial static water level (include measuring points such as top of casing, surface seal, access port): 27 · 35

13. Date & time of initial static water level measurement:,_1_1 __ / 2 1_2 _02_1 ____ 9:_ o_oa_m�AM/PM

a. Dynamic Water Level:

b. Specific Capacity:

c. Pump Test duration:

14. Immediately after the test take the following measurements:

a. Dynamic water level:
b. Final discharge rate:

15. Post -Test Measurement:
a. Dynamic water level:

b. Static water level:

c. Percentage of recovery of final static level:

41.15 

25.36 
1 hou r 

41.15 
350 gpm 

41.15 

27.35 

100 

Testing performed by (signature ):. ______________ Date:------------

Company _______________________ Phone Number: ________ _ 

Specialist'-- ______________________ Date ___________ _ 







 CAL-TECH PUMP WELL & WATER TREATMENT
 P.O. Box 1261                                   www.cal-techpump.com                                       

 Middletown, CA 95461                      State License # 923640                         

 Ph. 707-987-4488                              Fax. 707-987-4411   

             Well Inspection Log

For: Site: 3050 Big Valley Rd

Project:

              

Ph: Email: garthmarkson@gmail.com

Start Date:  11/4/21 Technician: Joe

WELL CASING STATIC PUMP PUMP MAX PUMP TOTAL DEAD

DEPTH SIZE LEVEL TYPE SETTING OUTPUT DRAWDOWN HEAD AMPS VOLTAGE

N/A 10" St. 27.5' N/A 6" St. 800 Gpm 43.5 N/A 63A 230v-3

WATER GAL.PER WATER WATER

DATE TIME TECH LEVEL MINUTE COLOR METER                             COMMENTS

11/4/2021 1:17 Joe 27.5' 800 Brown

1:24 40' 800 Brown

1:34 42' 800 Brown

1:40 42' 800 Clearing up

1:54 42' 800 Clearing up

2:20 42' 800 Clear/Cold

3:28 43' 800 Clear/Cold

5:00 43.5' 800 Clear/Cold

5:17 43.5' 800 Clear/Cold

Recovery: 5:47 32'

           Water Quality Sample Taken: Yes Total Pumping Time: 4 Hrs.

Pump Broke Suction During Test: No Estimated Total Volume Pumped: 192,000

                          Well Yield For Duration Of Test: 800 GPM

NOTES & RECOMMENDATIONS: 
Well pumped sediment clear water throughout the inspection. The water quality started off with a black coloration, but began to

clear as the test went on. Well casing is above grade and properly sealed, it is currently not plumbed into anything. The 800 Gpm

is an approximation, as we had to use measurements.

Garth Markson

(310) 429-7354

mailto:garthmarkson@gmail.com


 
 
 
 
 
 

APPENDIX D  
RADIUS OF PUMPING INFLUENCE 
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Radius of Pumping Influence
3050 Big Valley Road
Kelseyville, CA

Radius of Influence Analysis
1) From Well Completion Re

Well bore radius = 0.42 ft
2) From Well Yield Test: 11/0

Well Yie1d (Q) = 350 gpm
Drawdown = 13.8 Ft
Specific Capacity (SC) = 25

3) From Driscoll Estimate for  
T=SC*1500
T=38,043.5 g/ft/day

∆ S = 528(Q)/T   
∆ S = 4.86 ft

Well Radius
0.42 ft

∆s=4.86 ft

≈ 290 ft
(approximate radius 
of pumping)

Drawdown
13.8 ft

HES, 11/02/201
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Radius of Pumping Influence
3050 Big Valley Road
Kelseyville, CA

Radius of Influence Analysis
1) From Well Completion Re

Well bore radius = 0.42 ft
2) From Well Yield Test: 11/0

Well Yie1d (Q) = 800 gpm
Drawdown = 16 Ft
Specific Capacity (SC) = 50

3) From Driscoll Estimate for  
T=SC*1500
T=7500 g/ft/day

∆ S = 528(Q)/T  
∆ S =5.36 ft

Well Radius
0.42 ft

∆s=5.36 ft

≈ 290 ft
(approximate radius 
of pumping)

CAL-TECH, 11/04/201



 
 
 
 
 
 

APPENDIX E  
LABORATORY ANALTYICAL REPORT 

 



LC - Cal Tech Pump

RE: Water Quality

Middletown, CA 95461

PO Box 1261

Jeanette L. Poplin For Sheri L. Speaks

Project Manager

Enclosed are the results of analyses for samples received by the laboratory on 11/05/21 14:20. If 

you have any questions concerning this report, please feel free to contact me.

Sincerely, 

30 November 2021

Attn: Scott Brown

Work Order: 21K1095



LC - Cal Tech Pump

PO Box 1261

11/30/21 13:33Middletown, CA 95461 3050 Big Valley Rd

Water Quality Reported:

Project Manager:

Project Number:

Project:

Scott Brown

Sample ID Laboratory ID Matrix Date Sampled Date Received

ANALYTICAL REPORT FOR SAMPLES

3050 Big Valley Rd 21K1095-01 Water 11/05/21 06:00 11/05/21 14:20

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Page 1 of 3



LC - Cal Tech Pump

PO Box 1261

11/30/21 13:33Middletown, CA 95461 3050 Big Valley Rd

Water Quality Reported:

Project Manager:

Project Number:

Project:

Scott Brown

Result NoteDilution Batch Prepared Analyzed MethodReporting Limit ELAP#Units

Sample Type: Water Sampled: 11/05/21 06:003050 Big Valley Rd (21K1095-01)

P-05Metals by EPA 200 Series Methods

Boron ND 0.20 mg/L 1 AK14422 11/19/21 10:35 11/22/21 15:32 EPA 200.71551

Calcium 23 1.0 mg/L 1 AK14422 11/19/21 10:35 11/22/21 15:32 EPA 200.71551

Iron 0.12 0.10 mg/L 1 AK14422 11/19/21 10:35 11/22/21 15:32 EPA 200.71551

Magnesium 63 1.0 mg/L 1 AK14422 11/19/21 10:35 11/22/21 15:32 EPA 200.71551

Manganese ND 0.020 mg/L 1 AK14422 11/19/21 10:35 11/22/21 15:32 EPA 200.71551

Potassium 1.4 1.0 mg/L 1 AK14422 11/19/21 10:35 11/22/21 15:32 EPA 200.71551

Sodium 9.3 1.0 mg/L 1 AK14422 11/19/21 10:35 11/22/21 15:32 EPA 200.71551

Conventional Chemistry Parameters by APHA/EPA Methods

Bicarbonate 310 5.0 mg/L 1 AK14308 11/17/21 08:00 11/17/21 17:00 SM2320B1551

Carbonate ND 5.0 mg/L 1 AK14308 11/17/21 08:00 11/17/21 17:00 SM2320B1551

pH T-147.62 1.68 pH Units 1 AK13662 11/05/21 16:00 11/05/21 17:00 SM4500-H+ B1551

Specific Conductance (EC) 550 20 umhos/cm 1 AK13662 11/05/21 16:00 11/05/21 17:00 SM2510B1551

Total Dissolved Solids 350 10 mg/L 1 AK13662 11/05/21 16:00 11/05/21 17:00 Calculation1551

Hardness, Total 315 5 mg/L 1 AK14422 11/19/21 10:35 11/22/21 15:32 SM2340B1551

Miscellaneous Physical/Conventional Chemistry Parameters

Sodium Adsorption Ratio-Adj RNa 0.23  NA 1 AK14502 11/18/21 17:11 11/30/21 10:06 SAR1551

Anions by EPA Method 300.0

Chloride 8.2 0.50 mg/L 1 AK13424 11/06/21 00:56 11/06/21 00:56 EPA 300.01551

Nitrate as N ND 0.20 mg/L 1 AK13424 11/06/21 00:56 11/06/21 00:56 EPA 300.01551

Sulfate as SO4 38 0.50 mg/L 1 AK13424 11/06/21 00:56 11/06/21 00:56 EPA 300.01551

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Page 2 of 3



LC - Cal Tech Pump

PO Box 1261

11/30/21 13:33Middletown, CA 95461 3050 Big Valley Rd

Water Quality Reported:

Project Manager:

Project Number:

Project:

Scott Brown

Notes and Definitions 

P-05 Sample was received unpreserved.  Sample preserved by the laboratory prior to preparation.

QM-01 The spike recovery for this QC sample is outside of established control limits possibly due to a sample matrix interference.

T-14 Residual chlorine, dissolved oxygen, sulfite, and pH must be analyzed in the field to meet the EPA specified 15 minute hold time.

RPD Relative Percent Difference

dry Sample results reported on a dry weight basis

ND Analyte NOT DETECTED at or above the reporting limit

Non-accredited analytes are reported only when ELAP accreditation for a requested analyte is not available.  For a list of accredited 

analytes, view our certificates at the Company link on our website at www.alpha-labs.com or contact your Project Manager directly.

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.

Page 3 of 3



Water Quality Guidelines for Irrigation 
Interpretation is related to type of problem and its severity but modified by circumstances of soil, crop, and local 

experience. 

Type of Issue 

Salinity¹ 
Conductivity (EC) umhos/cm 

Total Dissolved Solids (TDS) mg/L 

Permeability 

Low Conductivity umhos/cm 

Low TDS (mg/L) 

SAR² CO3 + 

HCO3³ 

d}Æ]�]�Çú�}(�����](]��]}v���}���v�]�]À����}�� 

Related to soil 

Sodium (Na) - evaluated by SAR 

Chloride (mg/L) 

Boron (mg/L) 

Related to foliar absorption 

^��]vlo���]��]P����û 

Sodium - mg/L 

Chloride (mg/L) 

D]���oo�v�}µ�ü 

Nitrate as Nitrogen (mg/L) 

Bicarbonate (mg/L) 

pH 

¹Assumes water for crop plus needed water for leaching requirement will be applied.  Crops vary in tolerance 

to salinity.  Refer to crop tolerance tables. 

²SAR means sodium absorption ratio.  Calculated from SAR equals Na divided by the square root of  

((HCO3 divided by Ca) + Mg divided by 2) 

³High CO3+HCO3 can result in permeability problems due to precipitation of Ca as lime, which will reduce Ca 

and increase SAR. 

úD}����������}����v��Á}}�Ç�}�v�u�v��o��������v�]�]À���}��}�]µu��v���Zloride.  Most annual crops are not 

sensitive (Use salinity tolerance tables). For boron sensitivity, refer to boron sensitivity tables. 

ûOccurrence and sensitivity is directly related to low humidity - Z]PZ��À��}���]}v��o]u��]���}v�]�]}v��üE]������

as N is problem with certain crops, e.g. sugar, beets, grapes; HCO3 can be a problem in sprinkler irrigation 

due to white carbonate deposit on fruit or leaves. 

 Degree of Issue  

None Increasing Severe 

less than 750 750 - 3,000 more than 3,000 

less than 480 480 - 1,920 more than 1,920 

more than 0.5 0.5 - 0 NA 

more than 320 320 - 0 NA 

less than 6.0 6.0 - 9.0 more than 9.0 

NA NA NA 

SAR less than 3 3.0 - 9.0 more than 9.0 

less than 70 70 - 345 more than 345 

1.0 1.0 - 2.0 more than 2.0 

less than 70 more than 70 NA 

less than 100 more than 100 NA 

less than 5 5.0 - 30.0 more than 30 

less than 40 40 - 520 more than 520 
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