
Water Purchase Agreement 
 
Associated Parties and Properties:  

- High Valley Ridge, LLC, owner of Reservoir and associated water rights located at 
11700 Warrens Way in Clearlake Oaks, CA  

- High Valley Ridge, LLC, owner of vacant land located at 11315 High Valley Road in 
Clearlake Oaks, CA over which a temporary pipeline has been installed 

- Aviona LLC, owner of agricultural land located at 11650 High Valley Road that 
cultivates sunflowers, assorted vegetable crops, and livestock grazing 

 
General Understanding of Water Purchase Agreement: 
 

- Aviona LLC wishes to purchase water from High Valley Ridge, LLC. 
- Subject to the regulations of the State of California concerning the appropriation and 

taking of water, Aviona has agreed to buy and High Valley Ridge has agreed to sell water 
for use on 11650 High Valley Road to irrigate crops, water livestock, or use in any legal 
capacity they see fit, the water on the Property located at 11700 Warrens Way and to lay 
and maintain all necessary water lines as may be required in its operations.  
 
Aviona may not interfere with any existing water right owned or operated by any person. 
Aviona shall hold High Valley Ridge, LLC and its Members harmless against all claims, 
including attorney fees, for damages claimed by any person asserting interference with a 
water right. 
 

Length of Water purchase agreement: 
- The selling party, High Valley Ridge, LLC , in conjunction with Aviona LLC, has rented 

the pipe that is used to deliver the water from the aforementioned reservoir located at 
11700 Warrens Way, across the land located at 11315 High Valley Road, to the site at 
11650 High Valley Road for a duration of six months beginning June 1st 2021. The term 
of the water purchase agreement should be until the end of the 2021 growing season. It 
should not extend into 2022 without both parties agreeing to an extension of this 
agreement.  

 
 
 
 
__________________________________             ___________________________________ 
High Valley Ridge LLC, Simon Whetzel                         Aviona LLC, Managing Member 

Elli Hagoel
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Katherine Schaefers

From: Stoneman, Brad <Brad.Stoneman@kimley-horn.com>
Sent: Friday, September 10, 2021 12:40 PM
To: Katherine Schaefers
Cc: Tom Armstrong; elli hagoel
Subject: [EXTERNAL] CEQA discussion on Waterline, Brassfield, and sunflowers.
Attachments: RE- Revised Brassfield Write-up (09 -10 - 2021) Final docx.docx

Hi Katherine, 
 
Please find the attached write‐up on the CEQA analysis for the waterline, Brassfield, and sunflowers.  
 
Based on all the information, the waterline and use of sunflowers constitute a temporary and very minor change. 
According to the CEQA guidelines this does not require subsequent documentation.  
 
There is obviously more detail in the write‐up and I will be happy to discuss. 
 
Please let me know if you have any questions.  
 
Thank you! 
 
Brad 
 
Brad Stoneman 
Kimley‐Horn | 555 Capitol Mall, Suite 300 | Sacramento, CA 95814 
Direct: 916.571.1029 www.kimley‐horn.com | Main: 916.858.5800 

Celebrating eleven years as one of FORTUNE’s 100 Best Companies to Work For  

 



Waterline from Brassfield and inclusion in CEQA analysis:  

 

This write-up is to address the concern that utilizing the waterline from Brassfield results in a substantial 

change to the complexion of the proposed project.  To summarize the following discussion – it does not.  

The overall cultivation area as previously disclosed in the project description for the Sourz High Valley 

Ranch (“proposed project”) and evaluated in the Initial Study/Mitigated Negative Declaration (IS/MND) 

and the approximately 80 acres upon which it would occur, has not changed.  As discussed below, 

although a minor modification has occurred, Sourz HVR (“applicant”) ultimately maintains plans to 

cultivate cannabis on 80 acres as previously proposed and as was previously approved by the Lake County 

Planning Commission.   

As noted in previous discussion and correspondence, the applicant, through a County approved ministerial 

process, extended a temporary above ground waterline from the Brassfield property to the south. The 

waterline was intended to, and only has been used to water sunflowers and to water livestock.  It is 

important to note, this was undertaken as part of a separate use and by a separate entity, Aviona LLC,.  

Further, it should be noted, this idea was originally volunteered by the applicant at the second Planning 

Commission hearing. The applicant volunteered to temporarily modify the composition of the plants 

within this portion of the overall cultivation area for a myriad of reasons including in response to neighbor 

concerns related to proximity to neighbors, odor and visual elements.  Although odor and aesthetic 

impacts were previously found to be less than significant, and setbacks more than adhered to, the 

applicant volunteered this change to the planting plan to further minimize effects for this growing season.  

Regarding the current use of the waterline, the waterline is currently routed to a filtration station and 

directed to the sunflower area; an area within the HVR property where cannabis cultivation is not 

occurring this year. While this is part of the area that is within the original cultivation footprint, the 

sunflowers are being grown in an area that was voluntarily set aside by the applicant during the Planning 

Commission hearing.   

Again, this voluntary and temporary change includes planting of sunflowers in a garden area that is 

approved for cannabis. The sunflowers are being grown this year in said garden area as opposed to 

cannabis. This 10-acre area is the only area where water from the Brassfield waterline is being used and 

will be used to water. No water from Brassfield is currently being used or is planned to be used for 

cannabis cultivation. The applicant will only use previously identified water sources from existing wells 

on-site in support of the cultivation of cannabis. All areas where cannabis is being cultivated were 

discussed and disclosed as required in the IS/MND. 

While the applicant agrees these are changes to the project – these changes are considered extremely 

minor.  Regarding minor changes to a project and the potential need to recirculation of a California 

Environmental Quality Act (CEQA) Document.  Pursuant to Section 15073.5(c)(2) of the State CEQA 

Guidelines, recirculation of a IS/MND document is not required if, “New project revisions are added in 

response to written or verbal comments on the project’s effects identified in the proposed negative 

declaration which are not new avoidable significant effects.” Simply stated, the changes were made in 

response to public comment and do not result in any additional significant effects.  



To further explain this aspect of CEQA, Section 15162 of the State CEQA Guidelines discusses the need to 

prepare a subsequent CEQA document.  Based on this Section, such a document would typically be 

required when project changes or changes in the circumstances of a project involve new significant 

environmental effects that were not identified in the previous EIR or Negative Declaration, or that would 

result in a substantial increase in the severity of previously identified significant effect. 

None of these conditions exist as a result of use of the Brassfield waterline or planting of sunflowers. 

First, the waterline was taken as a temporary measure and was constructed above ground as allowed by 

the Ministerial permit issued by the County for the listed use.  The need for this work was unknown during 

earlier planning processed and was undertaken after circulation of the Initial Study/Mitigated Negative 

Declaration (IS/MND).  Hence discussion in the IS/MND was not possible, and as it was unknown at the 

time and hence could not be included at that time.  It is important to reiterate, that this is a temporary 

use and the waterline will removed in November or December of this year.  There are no plans to make 

the waterline permanent. This highlights the fact that the waterline was not undertaken or contemplated 

for use or support of cannabis cultivation.  

Regarding the potential for increased environmental effects, the voluntary and temporary changes will 

not result in any new, more severe, or additional significant impacts. As discussed, the waterline is above 

ground and as such, the area that would experience ground disturbance is extremely small.  Regarding 

water use, because of the sunflower planting densities, the actual volume of water use for the area 

planted has been reduced. It should be noted this condition will persist through the end of the year further 

compounding this benefit and further reducing water consumption.   

In sum, changes to projects during the approval process such as this, are allowed and can occur in 

response to public concern or comment.  It is further important to note, that these changes often do not 

trigger any recirculation issues, do not require the addition of mitigation, and are themselves not 

considered mitigation.  In this regard, as discussed above, this is a minor temporary change to the 

constituency of the planting plan and is not a mitigation measure.   

Thus, in the case of the project, the IS/MND still satisfies the informational and disclosure requirements 

of CEQA because the project modification will not result in any new significant impacts or substantially 

more severe impacts as compared to those identified in previously circulated documents.  The proposed 

project will temporarily change the proportion of planted cannabis in proportion to the entire site, but it 

will retain the same overall area that will eventually be used for cultivation.  Thus, all the prior analysis is 

valid and there are no new impacts not previously disclosed. 



825 Sonoma Avenue, Suite C  Santa Rosa, California 95404
(707)544-0784  FAX (707)544-0866  www.ebagroup.com

September 23, 2016

Brassfield Estates Vineyards
Mr. Jonathan Walters
10915 High Valley Rd,
Clearlake Oaks, CA 95423

RE: GROUNDWATER AVAILABILITY STUDY
BRASSFIELD ESTATES VINEYARDS
10915 HIGH VALLEY ROAD
CLEARLAKE OAKS, LAKE COUNTY, CALIFORNIA
EBA JOB No. 16-2328

Dear Mr. Walters:

This report presents the results of a groundwater availability study conducted for
Brassfield Estates Vineyards (BEV), which encompasses sixteen properties located at
10915 High Valley Road approximately two and a half miles northwest of Clearlake
Oaks, in Lake County, California (see Figure 1, Appendix A for site location). The study
was implemented as part of an assessment for the development of an additional 130
acres (AC) of vineyards, as well as a 100 acre-foot (AF) irrigation reservoir on the
property. The purpose of this study was to determine whether there are adequate
existing and future groundwater supplies to accommodate the proposed development
and water demands.

1.0 BACKGROUND INFORMATION

1.1 Project Description

The sixteen properties that comprise BEV encompass approximately 2,262 acres and
are identified as Assessor’s Parcel Nos. (APNs) 006-004-04, -08, -10, -11, -12, -13,
006-005-08, 006-007-03, -04, -08, -35, -36, 060-350-06, -07, -08, and 060-560-01. A
regional site map illustrating the primary site features is presented as Figure 2
(Appendix A).  As shown on Figure 2, existing site features include approximately 190
AC of vineyard in the central portion of the project site, two irrigation ponds (High
Serenity Pond and BLK 9 Pond), a winery, and a series of dirt roadways to provide



L:\project\2328 Brassfield\Report\GW Availability Study Report.doc 2

access to various points across the property. The remaining portions of the site are
undeveloped and characterized by hilly terrain that includes a combination of mostly
chamise scrub brush and pine trees. Ground surface elevations across the site range
from approximately 1,730 to 2,600 feet above mean sea level (MSL).

As reported by the owners, water supply for the existing vineyard, irrigation pond and
landscaping operations is currently serviced by two agricultural wells (Wells #7 and #8).
The reported well yields for these wells are each approximately 200 gallons per minute
(GPM).  Three additional wells (Wells #1, #2 and #5) on the property are used for
domestic purposes, and have estimated yields of five, three, and five GPM,
respectively. An additional three wells (Wells W1, W2 and W3) are located just south of
the winery and supply the incidental water use of the winery (i.e., tasting room, winery
operations, restrooms, etc.). These wells have reported yields of three, three, and two
GPM, respectively. Please refer to Figure 5 (Appendix A) for the well locations.

The proposed project will entail planting approximately 130 AC of vineyards in the
southern and western portions of the project site. These vineyards will be situated
within portions of APNs 006-007-04, 060-350-06 and -08. Additionally, a 100-AF
irrigation reservoir will be built in the southeastern portion of the property, within portions
of APNs 006-007-35 and -36. The irrigation reservoir will be supplied with water from
Wells #3, #4 and #6, which have reported yields of 100, 300 and 50 GPM, respectively.
Please refer to Figure 3 (Appendix A) for the proposed locations of the vineyards and
irrigation pond.

1.2 Local Geology and Hydrogeology

Bulletin 118 – High Valley Basin (California Department of Water Resources [CDWR],
2003) was used as the primary source for geologic interpretation and review.
Information and mapping contained in this bulletin indicates that the Brassfield site area
is situated in a basin that is underlain primarily by Quaternary alluvial deposits.
Bordering these alluvial deposits to the north, south and west is the Jurassic-
Cretaceous Franciscan Formation, which makes up the surrounding hills of the basin.
Underlying the alluvial deposits within the study area and bordering the basin to the east
are Holocene volcanics. A geologic map for the study area is presented as Figure 4
(Appendix A).

According to the Lake County Water Protection District’s (LCWPD’s) Lake County
Groundwater Management Plan (Lake County GMP) dated March 31, 2006 (LCWPD,
2006), groundwater in the High Valley Basin occurs primarily in the Quaternary alluvium
aquifer and Holocene volcanic aquifer.  Both units are generally considered good water
producing units. Groundwater recharge in the volcanic unit largely occurs through the
coarser grained alluvial fans along the perimeter of the basin floor, whereas direct
precipitation recharges the surface alluvium.

The most prominent surface water features in proximity of the project site are the two
on-site irrigation ponds, Schindler Creek, which runs east through the project site, a
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series of ponds associated with a local fish farm to the east, as well as two additional
ephemeral ponds further east. No springs were observed during the site visit.

1.3 Local Climate

According to the Western Regional Climate Center (WRCC), rainfall at the nearest
weather station with historical data is located southeast of Clearlake. This weather
station has data from 1954 through 2015 and includes average precipitation totals of
approximately 25.4 inches per year (http://wrcc.dri.edu/cgi-bin/cliMAIN.pl?ca1806). The
mean annual potential evapotranspiration (ETo) for the area is estimated to be
approximately 45.5 inches per year (State of California, 2009).

2.0 RESEARCH

The following subsections provide a summary of the scope of research performed and
the corresponding findings used to implement the hydrogeologic assessment. Please
note that references are made herein to the cumulative impact area for this study. A
description of the cumulative impact area is presented in Section 3.0 of this report.

2.1 Site Reconnaissance

EBA Engineering (EBA) conducted a site visit of the property and surrounding areas on
July 12, 2016.  The purpose of the site reconnaissance was to observe existing site
features, site topography, local geology, location of existing wells, etc.  At the time of
that site reconnaissance, the existing property use and features were generally
consistent with those described in Subsection 1.1 (Project Description) of this report.
EBA observed eleven water supply wells (Wells #1 through #8, W1 through W3, and
one unnamed well located just north of the winery) and collected depth to groundwater
measurements, which ranged from approximately six to 247 feet below ground surface
(BGS). Please note that Wells #2 and W2 were not accessible at the time of the site
visit.

The site reconnaissance also encompassed the observance of neighboring properties
to establish the nature of nearby developments and property uses.  Please be advised
that due to the rural nature of the property and limited public access, visual observations
were limited to what could be seen from the property line (where readily accessible), or
at a distance from public roadways. Due to these limitations, no off-site water supply
wells were able to be identified. In general, most of the properties in all directions from
the project site were comprised of rural properties.

The site reconnaissance work described above was supplemented with review of
Google Earth Pro aerial imagery for the area. Findings from this research was generally
consistent with the above findings.
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2.2 Water Well Driller’s Reports (WWDRs)

WWDRs maintained by CDWR were reviewed to obtain pertinent information for the
area regarding water supply use, well completion depths, yields, etc.  The scope of the
CDWR research encompassed available records for wells located within Sections 17
through 20, 29 and 30 of Township 14 North (T14N), Range 7 West (R7W) and
Sections 13 through 15 and 22 through 27 of T14N, R8W, Mount Diablo Baseline and
Meridian. The off-site search radius was set at approximately one to two miles of the
project site property boundary as a means of obtaining available information
representative of the local hydrogeologic conditions. The results of this research
identified 89 WWDRs or boreholes (multiple logs for some properties), of which 22
corresponded to locations on properties associated with the project site, 22 of which
corresponded to off-site locations within the designated cumulative impact area, 38 of
which corresponded to locations outside of the cumulative impact area, and seven of
which an accurate location could not be determined. Please note that six of the
WWDRs for the project site were outside of the cumulative impact area and not included
in the analysis. As such, only the WWDRs with known locations within the cumulative
impact area were used for analysis. Table 1 below provides a summary of the
well/borehole and water supply characteristics for on-site and off-site wells located
within the cumulative impact area in which WWDRs were available:

WWDR: Water Well Driller’s Report
BGS: Below Ground Surface
GPM: Gallons per Minute
GPM/ft: Gallons per Minute per Foot of Drawdown

(1) Includes the dry hole.

(2) Does not include the WWDRs that had incomplete information for the respective
measurement.

(3) No on-site WWDRs included sufficient data to allow for calculation of specific capacity.

TABLE 1
RESULTS FROM WWDR RESEARCH

Description Project-Site Off-Site

Number of Water Supply Wells 16 22

Number of Dry Holes 1 0

Drilling Depths (feet BGS) 25 to 600(1) 50 to 700

Static Groundwater Levels (feet BGS) 25 to 299(2) 5 to 360(2)

Reported Yields (GPM) 0 to 800(1,2) 10 to 500(2)

Specific Capacity (GPM/ft) N/A(3) 0.20 to 200
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As presented in Table 1, the reported yields range from zero (dry hole) to 800 GPM. If
the dry hole is excluded, the average yield within the study area equates to
approximately 222 GPM. Please be advised that the breakdowns provided above
should be considered estimates based on interpretation of the WWDR information.
Please refer to Figure 5 (Appendix A) for a map of the WWDR locations.

2.3 Assessor’s Parcel Maps

County assessor’s parcel maps for the area were reviewed to assist in identifying
property boundaries and addresses.  This information, in turn, was used to establish the
number of properties within the designated cumulative impact area (described in
Section 3.0) for this study.  Findings from this exercise identified 69 parcels ranging in
size from approximately 0.4 to 645 AC. Of these parcels, 15 are owned by BEV and are
part of the project site.

2.4 Well Yield Pumping Tests

A well yield pumping test was conducted for Well #3 in August 2009, which revealed a
sustainable pumping rate of 100 GPM with approximately one-foot of drawdown over a
four-day period. Recovery to initial groundwater levels took approximately 16 hours.
No pumping tests of significant duration have been performed on any other site-wells to
calculate aquifer parameters.

3.0 CUMULATIVE IMPACT AREA

The “cumulative impact area” as defined for this study corresponds to the change in a
specific area resulting from the incremental impact of the project when added to other
existing groundwater uses in the area. Based on this criterion, existing development
characteristics for surrounding properties were considered, coupled with the site
hydrogeology and the nature of the proposed development, to estimate the cumulative
impact area for the proposed project.

Important considerations in establishing the cumulative impact area for this project are
the local topography, hydrology and hydrogeology. In this regard, the western,
southern, and northern boundaries of the cumulative impact area are delineated by
topographic ridges that define the local watershed of Schindler Creek. The eastern
boundary was estimated by the changes in topography associated with the outflow
gorge of Schindler Creek. Please refer to Figure 2 (Appendix A) for an illustration of the
established cumulative impact area as defined above. Based on the stated boundary
designations, the overall size of the cumulative impact area is approximately 4,899 AC
and encompasses 69 rural properties (including the 15 BEV properties that fall within
the cumulative impact area).

As previously outlined in Subsection 1.2 (Local Geology and Hydrogeology), the project
site and the confined basin are underlain by Quaternary alluvium, which in turn is
underlain by Holocene volcanics. Additionally, the surrounding ridges, which create the
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perimeter of the cumulative impact area, are comprised of rocks from the Franciscan
Formation. For the purpose of this study, the alluvium and volcanic deposits are
considered to represent the primary water-bearing aquifers. Conversely, the Franciscan
rocks are conservatively considered to be non-water-bearing as yields from these
formations are typically minor.  Based on this hydrogeologic model, the formation
contact between the alluvium/volcanics and the Franciscan rocks represents a
boundary condition that influences groundwater supply. Please refer to Plates B-1 and
B-2 (Appendix B) for the two diagrammatic cross sections presenting the estimated
geologic contacts and static groundwater levels, as well as cross section locations.

It should be noted that the cumulative impact area referred to in the following sections is
represented by the basin (approximately 1,973 AC), which is simply the extent of the
Quaternary alluvium unit (Appendix A, Figure 4). Given that the Franciscan unit largely
exhibits poor yields, the alluvium and volcanic aquifers in the basin appear to be the
primary sources of groundwater in the cumulative impact area. Additionally, the
Franciscan and basin areas generally have separate groundwater networks, meaning
that the future water demands will only affect the alluvium and volcanic aquifers of the
basin. As such, the ensuing groundwater availability estimations conservatively assume
that the water available in the basin represents the availability of the whole cumulative
impact area.

4.0 SUMMARY OF EXISTING / PROJECTED GROUNDWATER USE

Table 2 on the following page provides a general synopsis of both the existing and
projected groundwater uses associated with the proposed development, as well as
estimates of the off-site groundwater use on adjoining and nearby properties located
within the cumulative impact area. The on-site water demands were provided by BEV,
whereas the off-site groundwater use information was estimated by EBA using industry
standard values for domestic/incidental use.  As part of EBA’s analysis, the website
Parcel Quest was utilized to determine the number of bedrooms associated with
existing dwellings. In regards to future development, a 3-bedroom dwelling was
assumed for those properties in which an existing dwelling was not identified by Parcel
Quest.
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TABLE 2
SUMMARY OF EXISTING / PROJECTED GROUNDWATER USE

Description Existing
(AF/yr)

Future
Additional

(AF/yr)

Future
Combined

(AF/yr)

BEV Groundwater Use

Wine Production (Process Water) (1) 0 0 0

Domestic Use(1) 0 0 0

Landscape Irrigation 2.00 0 2.00

Vineyard Irrigation (without frost control) 31.20 78.00 109.20

Vineyard Irrigation (with frost control) 216.00 0 216.00

BEV Totals 249.20 78.00 327.20

Off-Site Groundwater Use

Single Family Dwellings – Domestic Use(2) 8.00 30.00 38.00

Single Family Dwellings – Incidental Use(3) 3.50 10.00 13.50

Vineyard Irrigation 0 0 0

Off-Site Totals 11.50 40.00 51.50

Combined Groundwater Use

Combined Totals 260.70 118.00 378.70

BEV: Brassfield Estates Vineyards
AF/yr: Acre-Feet per Year

(1) These groundwater uses are supplied by on-site wells W1, W2 and W3, which are completed in
Franciscan Formation materials and are considered unrelated to the water supply source
(Quaternary alluvium and volcanics) for this study.

(2) Based on 32 existing bedrooms and 120 future additional bedrooms at an incremental water use
of 0.25 AF/yr per bedroom.

(3) Based on 14 existing dwellings and 40 future additional dwellings at an incremental water use of
0.25 AF/yr per dwelling.

As presented above, the estimated total future groundwater use within the cumulative
impact area equates to 378.70 AF/yr. In cases where the cumulative impact area
boundary does not fully encompass a parcel that contains a dwelling unit, the
corresponding water use was included regardless of the dwelling unit’s and/or water
supply well’s location.  This was done as a conservative measure. Additionally, portions
of existing BEV vineyards lie outside of the cumulative impact area; however, they were
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still included in the groundwater use calculations because the irrigation water for these
vineyards comes from the basin water supply.

5.0 GROUNDWATER AVAILABILITY ANALYSIS

As outlined in the introduction of this report, the primary objectives of the groundwater
availability analysis were to evaluate whether there are adequate existing and future
groundwater supplies to accommodate the proposed project. Findings from the analysis
are summarized in the following subsections.

5.1 Aquifer Storage Capacity

The calculation of aquifer storage capacity is accomplished by multiplying the volume of
the aquifer by its specific yield. The areas of the aquifers were estimated based on
information shown on the geologic map (Figure 4), findings from the site
reconnaissance, and WWDR information.  The thicknesses of the aquifers, in turn, were
based on the average static groundwater level in the units from measurements taken
during the site reconnaissance and the maximum aquifer depth, which was based on
the average basal depth of each unit from the WWDR information. Finally, the specific
yield or secondary porosity volume for each aquifer was conservatively estimated based
on documented literature values for similar Quaternary alluvial deposits and fractured
volcanic units. As such, the specific yields were conservatively estimated to be 15
percent for the alluvium aquifer and seven percent for the volcanic aquifer (CDWR,
2003). The storage capacity was then calculated by multiplying the respective values.
The following provides a breakdown of the calculations:

Quaternary Alluvium

 Aquifer Area: 1,973 AC
 Average Static Groundwater Level: 37 feet BGS
 Average Aquifer Depth: 88 feet BGS
 Aquifer Thickness: 51 feet
 Specific Yield: 15.0 percent
 Calculated Storage Capacity: 15,093 AF

Holocene Volcanics

 Aquifer Area: 1,973 AC
 Average Static Groundwater Level: 88 feet BGS
 Average Aquifer Depth: 180 feet BGS
 Aquifer Thickness: 92 feet
 Specific Yield/Secondary Porosity: 7.0 percent
 Calculated Storage Capacity: 12,706 AF
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Based on the above calculations, the combined storage capacity of the Quaternary
alluvium and Holocene volcanics within the cumulative impact area equates to 27,799
AF. As presented in Section 4.0 (Summary of Existing/Projected Groundwater Use),
the combined groundwater use (i.e., BEV and off-site) for the existing and future
combined scenarios are 260.70 AF/yr and 378.70 AF/yr, respectively. These
groundwater supply requirements equate to approximately 0.9 percent and 1.4 percent,
respectively, of groundwater in storage within the cumulative impact area.

5.2 Water Balance

General estimates of water balance for the cumulative impact area were determined by
comparing groundwater recharge characteristics to the projected groundwater use.
Estimates were developed based on a historical average rainfall year. As described in
Section 3.0 (Cumulative Impact Area), the water balance estimations for the basin area,
as presented below, represent the entire cumulative impact area.

In general, groundwater recharge estimates for a defined cumulative impact area are
calculated by assuming that precipitation represents the primary source of potential
inflow into the system, and run-off, evapotranspiration, evaporation and spring flow
represent the primary outflow variables. In regards to this project, run-off from the
surrounding Franciscan rocks were identified as an additional source of inflow into the
basin, therefore, Franciscan run-off was added to the precipitation volume to represent
the total inflow into the system.

As for other secondary sources of inflow (e.g., groundwater inflow from upgradient
boundaries, recharge from irrigation, etc.) and outflow (e.g., groundwater outflow along
downgradient boundaries, etc.) that contribute to the overall groundwater recharge
characteristics, they were assumed to be relatively equal, resulting in no net gain or
loss.  Based on this approach, the following equation was used to calculate potential
groundwater recharge:

Groundwater Recharge = (P + KJf) – (R + ETa + ECI + ER)

where “P” is equal to precipitation (in AF/yr), “KJf” is equal to run-off from the
Franciscan unit into the basin (in AF/yr), “R” is equal to total run-off from the basin (in
AF/yr), “ETa” is equal to actual evapotranspiration (in AF/yr), “ECI” is equal to
evaporative losses related to canopy interception (in AF/yr), and “ER” is equal to
evaporative losses from irrigation reservoirs (in AF/yr).  Details regarding the calculation
of each of these variables are presented below.
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Precipitation (P)

The total volume of precipitation that falls within each area was calculated by multiplying
the historical average rainfall (25.4 inches per year) by the size of the respective area
(2,926 AC [Franciscan] and 1,973 AC [Basin]).

Franciscan Run-off (KJf)

The percentage of the total precipitation that results as outflow (i.e., run-off) was
estimated by comparing the ground slopes within the Franciscan area to run-off
coefficients (RCs) for various types of developed and natural settings (ODOT, 2014).  In
general, slope surfaces were separated by areas identified as “flat” (less the 2 percent),
“rolling” (2 to 10 percent) and “hilly” (greater than 10 percent).  In this regard, the
relative percentages of slopes within the Franciscan that align with these categories are
approximately one, three and 96 percent, respectively. These areas, in turn, were
further separated by the types of settings. The following provides a breakdown of the
setting types and range of RCs used in the analysis:

 Meadows / Pasture Land: 0 AC (RCs = 0.25 to 0.35)
 Light Residential: 0 AC (RCs = 0.35 to 0.45)
 Unimproved: 0 AC (RCs = 0.10 to 0.30)
 Woodland / Forest(1): 2,926 AC (RCs = 0.10 to 0.20)
 Cultivated Land: 0 AC (RCs = 0.50 to 0.60)

(1) As a conservative measure, the entire Franciscan area was considered to be Woodlands/Forests
to limit the amount of run-off that would be added to the water balance estimation of the basin.

Using the aforementioned variables, the annual run-off volume for each type was
calculated by multiplying the areas of each respective setting type by the annual
precipitation volume, followed by multiplying the corresponding products by the
applicable RC, which in this case was only applicable to the Woodland/Forest category.
The summation of all the area run-off volumes equates to the total annual run-off
volume for the entire area.

Basin Run-off (R)

Consistent with the above approach, the percentage of the total precipitation and
Franciscan run-off that results as outflow was estimated by comparing the ground
slopes within the basin area to RCs for various types of developed and natural settings
(ODOT, 2014). The relative percentages of slopes within the basin that align with the
“flat”, “rolling” and “hilly” categories are approximately 78, 15 and 7 percent,
respectively.  These areas, in turn, were further separated by the types of settings. The
following provides a breakdown of the setting types and range of RCs used in the
analysis:
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 Meadows / Pasture Land: 1,697 AC (RCs = 0.25 to 0.35)
 Light Residential: 4.0 AC (RCs = 0.35 to 0.45)
 Unimproved: 34 AC (RCs = 0.10 to 0.30)
 Woodland / Forest: 98 AC (RCs = 0.10 to 0.20)
 Cultivated Land: 141 AC (RCs = 0.50 to 0.60)

Once again, the summation of all the area run-off volumes equates to the total annual
run-off volume for the entire area.

Actual Evapotranspiration (ETa)

As previously noted in Subsection 1.3 (Local Climate), the mean annual potential
evapotranspiration (ETo) for the area is estimated to be 45.5 inches per year. The ETa,
in turn, was calculated using a Water Use Classification of Landscape Species
(WUCOLS) site specific model as described in A Guide to Estimating Irrigation Water
Needs of Landscape Plantings in California (UC Cooperative Extension/CDWR, 2000).
The WUCOLS model allowed for estimation of ETa for the vineyards and native
vegetation within the cumulative impact area. In the case of areas occupied by
vineyards, ETa was only calculated for the rainy season (October through March) as any
ETa occurring during the dry season (April through September) is offset by irrigation, the
volume of which is already accounted for as part of the water use calculations.  In
addition, it was assumed that no ETa occurs for seasonal grasses over the period of
July through September as these grasses are typically dead over this time frame.

Canopy Interception (CI)

Canopy interception corresponds to the fraction of rainfall that is intercepted by the
canopy of trees and shrubs (assumed to be negligible for grassland areas) and
subsequently lost to evaporation. This fraction was estimated using equations
developed by Helvey and Patric (1965) that utilize gross rainfall, throughput (i.e., rainfall
that reaches the ground through spaces in the vegetative canopy and as drip from
leaves, twigs and stems), and stemflow (i.e., rainfall that is caught on the canopy and
reaches the ground by running down stems) variables.  The calculation excluded
grassland and vineyard areas as the fraction of canopy interception for these area is
assumed to be negligible.  With that being said, all other areas within the basin area
were assumed to be subject to canopy interception losses.

Reservoir Evaporation (ER)

There are two existing irrigation ponds on the project site, High Serenity Pond and BLK
9 Pond, which have surface areas of 757,944 square feet (ft2) and 53,579 ft2,
respectively. An additional irrigation pond, Bickford Reservoir, is being built as part of
the proposed project site increases and will have a surface area of 289,179 ft2.

Yearly evaporation for the area was calculated using data obtained from the report
entitled, Surface Water Supply for the Clearlake, California Hot Dry Rock Geothermal
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Project, dated April 19, 1996 (Los Alamos, 1996).  Although evaporation data shows a
variation in evaporation rates from 40 inches per year (in/yr) to 79 in/yr, a conservative
value of 75 in/yr was used to calculate the amount of water lost by evaporation for the
surface area of the ponds.

Based on the aforementioned information, values of approximately 71.95, 5.09 and
27.45 AF/yr can be expected to be lost by High Serenity Pond, BLK 9 Pond and
Bickford Reservoir, respectively.  This equates to a projected total loss of 104.49 AF/yr
for the project site

The results of the water balance calculations using the aforementioned parameters are
presented in Table 3 below. The results reflect the amount of water potentially available
for groundwater recharge in a given year.

SUMMARY OF WATER BALANCE CALCULATIONS
TABLE 3

Description Historical Average (AF)

Precipitation (inflow) +4,176

Franciscan Run-Off (inflow) +919

Basin Run-Off (outflow) -1,449

Actual Evapotranspiration (outflow) -1,096

Canopy Interception (outflow) -21

Reservoir Evaporation (outflow) -104

Springs (outflow) 0

Totals +2,425

Percentages of Water Demand vs. Potential Recharge

Existing BEV + Existing Off-Site 10.8 percent

Future BEV + Existing Off-Site 14.0 percent

Future BEV + Future Off-Site 15.6 percent

AF/yr: Acre-Feet

As presented in Table 3, a positive water balance is exhibited, thereby indicating that
the proposed BEV development plans are reasonable from a groundwater use
perspective. Furthermore, the water demands for the existing and/or future
development scenarios equate to only 11 to 16 percent of the potential groundwater
recharge volume for a historical average rainfall year.  While a number of estimates or
assumptions are factored into the analysis, the nominal percentage of water demand
versus the potential groundwater recharge volume provides an appreciable factor of
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safety to compensate for any variables that might deviate from said estimates and/or
assumptions.

6.0 CONCLUSIONS

Based on the proposed water use and the estimates presented herein, it is concluded
that the proposed BEV project should not have a significant impact on current and
future groundwater availability at the project site, nor within the cumulative impact area
under existing or foreseeable future use conditions. This conclusion is based on the
following:

 The yield characteristics for the on-site irrigation wells appear to be more than
capable of accommodating the proposed increases.

 The existing and proposed combined groundwater supply requirements (i.e.,
BEV and off-site) equate to approximately one to two percent of the groundwater
in storage within the basin area.

 The amount of potential groundwater recharge significantly exceeds the
groundwater use demands for each of the scenarios evaluated.

7.0 LIMITATIONS

This report was prepared in accordance with generally accepted standards of
professional hydrogeologic consulting principles and practices at the place and time this
study was performed. This warranty is in lieu of all other warranties, either expressed or
implied.  The conclusions presented herein are based solely on information made
available to us by others, and includes professional interpretations based on limited
research and data.  Based on these circumstances, the decision to conduct additional
investigative work to substantiate the findings and conclusions presented herein is the
sole responsibility of the Client.  This report has been prepared solely for the Client and
any reliance on this report by third parties shall be at such party's sole risk.
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