May 6, 2016

Mr. Jeremy Wright
Kenwood Vineyards
9592 Sonoma Highway
Kenwood, CA 95452

RE:

GEOLOGIC REPORT FOR GENERAL PLAN POLICY WR-2e
9592 SONOMA HIGHWAY, KENWOOD, CALIFORNIA
EBA JOB No. 16-2280

Dear Mr. Wright:
This Report presents the results of a groundwater availability study conducted for the
Kenwood Vineyards property located at 9592 Sonoma Highway, in Kenwood, California
referred to herein as the “project site” (see Figure 1, Appendix A for site location). The
groundwater availability study was implemented to comply with requirements set forth in
Policy WR-2e of the Sonoma County General Plan (SCGP) based on the project’s
proposal to build a tasting room within a Zone 3 groundwater availability area as
designated in the SCGP Water Resources Element.
The purpose of Policy WR-2e is to determine whether there are adequate existing and
future groundwater supplies to accommodate the proposed development demands and
to estimate the effects of drawdown, if any, within the designated cumulative impact
area. This report was prepared to meet these objectives.

1.0

BACKGROUND INFORMATION

1.1

Project Description

The existing property consists of a 33-acre (AC) parcel identified as Assessor’s Parcel
Number (APN) 051-160-033. A site plan illustrating the general project site features is
presented as Figure 2 (Appendix A). Existing structures include a winery, winery
production buildings and administrative offices. Other features include approximately
24 AC of vineyard, miscellaneous access roadways and landscaped areas. The
structures and landscaping are located within the central portion of the existing parcel.
825 Sonoma Avenue, Suite C  Santa Rosa, California 95404
(707)544-0784  FAX (707)544-0866  www.ebagroup.com

The remainder of the property is developed with vineyards. Ground elevations across
the project site range from approximately 420 to 495 feet above mean sea level (MSL).
Water supply for the property is currently provided by an 8-inch diameter water supply
well (identified herein as “WELL-9592”) located approximately 750 feet northeast of the
winery and associated buildings (see Figure 2, Appendix A). The well was installed in
1993, is completed to a depth of 400 feet below ground surface (BGS), is constructed
with a surface seal that extends to 55 feet BGS, and yields approximately 187 gallons
per minute (GPM) according to a test performed by Petersen Drilling and Pump on May
19, 2014. Depth to water at the time of drilling and installation was 78 feet BGS. WELL9592 serves as the sole source of water for the winery and production, irrigation of the
existing vineyards, frost control and landscaping, as well as the administrative offices.
Water from WELL-9592 is pumped to aboveground storage tanks (ASTs) located on a
hill northeast of the winery, and distributed to the various on-site structures/facilities via
underground piping.
It is important to note that the yield from WELL-9592 has reportedly been sufficient to
provide water supply for the existing operations and irrigation at the project site since its
installation in 1993. WELL-9592 does not contain an access port and current depth to
water (DTW) information is unavailable.
The proposed project will consist of the construction of a new tasting room and retail
sales building, infrastructure improvements, new landscaping and trees, a new
subsurface sanitary sewer treatment system, demolition of an existing agricultural and
garage building, and the removal of four acres of existing vineyard.
1.2

Local Hydrogeology

A geologic map presented in Bulletin 118-4 (California Department of Water Resources
[CDWR], 1975) indicates that the project site area is underlain by rocks associated with
the Sonoma Volcanics (Pliocene) in the northeastern portions of the property and
Quaternary Alluvium (Holocene) in the southwestern portion. More recent mapping of
the Kenwood Quadrangle conducted by the California Geologic Survey (CGS) (DeLattre
et al, 2007) provides greater detail of the units overlying the project site. These units
from youngest to oldest include Quarternary (latest Pleistocene to Holocene) fan
deposits (Qf), Quaternary (Pleistocene) Alluvial Fan Deposits (Qpf), and mafic lava
flows and intrusions of Sugarloaf Ridge (age uncertain) (Tsms) underlain by lithic tuff
breccia (age unknown) (Tsts). The geology observed during EBA’s site visit as well as
the well logs reviewed as part of the preparation of this Report was generally consistent
with the CGS map findings.
A geologic map and cross section of the site vicinity is presented as Figure 3 and 4
(Appendix A). According to the CGS map, WELL-9592 is completed in Tsms, a unit of
the Sonoma Volcanics. According to Bulletin 118-4 (CDWR, 1975 and 1982), yields of
groundwater to wells in Sonoma Volcanic deposits can range from slight to moderate
with specific yields ranging from zero to 15 percent. Alluvial materials, in turn, may
provide significant quantities of groundwater where appreciable thickness exists. Much
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of the groundwater yield in the hilly surrounding area has been attributed to the
underlying Sonoma Volcanic rocks in areas where fracturing exists.
The most prominent surface water feature in proximity of the project site is an unnamed
creek, which borders the southeastern portion of the parcel. Surface water flow in the
unnamed creek is to the southwest and is intermittent. In addition, an approximate 4.5AC stock pond is located about 500 feet southeast of the project site (Figure 2,
Appendix A).
1.3

Local Climate

According to the County Wide Rainfall Map prepared by the Sonoma County Water
Agency (2005), the average annual rainfall in the area of the project site is
approximately 30 inches per year. The mean annual potential evapotranspiration (ETo)
for the area is estimated to be approximately 46.2 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 groundwater availability study. The
scope of the research was developed to comply with the Policy WR-2e guidelines.
2.1

Site Reconnaissance

EBA Engineering (EBA) conducted a site reconnaissance of the property on March 29,
2016. The purpose of the site reconnaissance was to observe existing site features,
site topography, local geology, etc. At the time of the site reconnaissance, the existing
on-site structures and features were generally consistent with those described in
Subsection 1.1 (Project Description) of this report. Surface water flow was observed in
the unnamed intermittent creek located at the southeastern portion of the property at the
time of the reconnaissance.
Nearby developments and property uses were also observed during the
reconnaissance. Please be advised that due to the limited public access, visual
observations were confined to what could be seen from the property and public access
roads. The properties to the north-northeast of the site consisted of a rural residential
development and Sugarloaf Ridge State Park. The property to the east and southeast is
occupied by Kunde Estate Winery. The properties to the west and southwest consist of
rural residential development and wineries. Across Sonoma Highway, towards the
southwest, is the town of Kenwood.
Only one off-site water supply well was visually identified in proximity of the project site.
This well is located on the property immediately northeast of the site at a distance of
approximately 1,600 feet from WELL-9592 (Figure 2, Appendix A).
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The site reconnaissance was supplemented with review of Google Earth Pro aerial
imagery for the area. EBA also utilized the web service Parcel Quest and County of
Sonoma GIS services to assess the use of all parcels located in the cumulative impact
area (discussed below in Section 3.0). Findings from this research were generally
consistent with the above descriptions. Additional features identified within the
cumulative impact area from the aerial imagery included several properties labeled as
wineries, multiple vineyard blocs, and developed residential parcels. These sources
also provided information that was used for the cumulative impact area water usage and
water balance calculations.
2.2

Water Well Drillers 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 28,
29, 23 and 33 of Township 7 North (T7N), Range 6 West (R6W), Mount Diablo Baseline
and Meridian. The off-site search radius was set at approximately one mile from the
project site property boundary as a means of obtaining available information
representative of the local hydrogeologic conditions. The results of this research
identified 56 WWDRs or boreholes (multiple logs for some properties), two of which
(including WELL-9592) are located in the cumulative impact area (see Figure 2,
Appendix A). Of these 56 WWDRs, 22 correspond to wells that are completed in the
Sonoma Volcanics, 19 of which were used in this evaluation. The following breakdown
provides a summary of the well/borehole and water supply characteristics as described
in the WWDRs:
TABLE 1
RESULTS FROM WWDR RESEARCH
Description

On-Site
(1)

Off-Site

Number of Water Supply Wells

1

Drilling Depths (feet BGS)

400

57 to 761

Static Groundwater Levels (feet BGS)

78

10 to 360

Reported Yields (GPM)

200

20 to 500

0.99

0.08 to 2.9

Specific Capacity (GPM/ft)

(2)

18

(3)

WWDR:
BGS:
GPM:
GPM/ft:

Water Well Drillers Report
Below Ground Surface
Gallons per Minute
Gallons per Minute per Foot of Drawdown

(1):

WELL-9592.

(2):

Calculation includes a 20 percent correction factor for drawdown to account for inherent
inefficiencies associated with air lift testing methods.
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(3):

Based on available information from 19 WWDRs.

Please note that the breakdowns provided in Table 1 should be considered estimates
based on interpretation of the WWDR information.
2.3

Assessor’s Parcel Maps

County of Sonoma assessor’s parcel maps for the area were reviewed to assist in
identifying neighboring property boundaries and addresses. This information, in turn,
was used to establish the number of properties within the designated cumulative impact
area (discussed in Section 3.0) for this study. Findings from this exercise identified 33
properties (including the project site) ranging in size from approximately 3.5 to 430 AC.
Of these 33 properties, well/borehole information was identified for two properties within
the cumulative impact area as determined from the WWDRs.
2.4

Zoning Information

Zoning designation records maintained by County of Sonoma – Permit and Resource
Management Department (CS-PRMD) were reviewed for neighboring properties within
the designated cumulative impact area to evaluate potential future uses and
implications of the proposed project on future groundwater use in these areas. Findings
from this research revealed that the project site is located in a Diverse Agriculture
District (DA). This zoning designation is intended to:
“enhance and protect those land areas where soil, climate and water conditions
support farming but where small acreage intense farming and part-time farming
activities are predominant, but where farming may not be the principal occupation
of the farmer; and to implement the provisions of the diverse agriculture land us
category of the General Plan and the policies of the Agricultural Resources
Element”.
The properties bordering the site to the northeast are designated Agricultural and
Residential District (AR) and have been subdivided into residential parcels. One of the
properties to the northeast is within the Public Facilities (PF) zoning designation and the
remaining properties are designated Rural Residential District (RR). The properties to
the southeast are within a Land Intensive Agriculture District (LIA), to enhance and
protect lands best suited for permanent agricultural use and capable of relatively high
production per acre of land. Other zoning designations for some of the properties
include the Scenic Resources (SR) combining district which is intended to preserve the
visual character and scenic resources of lands in the county.
With regard to zoning density, Combining Districts for the County specifying residential
density and/or minimum parcel or lot size for the parcels, lots and/or the area includes
B6 or B7. The B6 district designation specifies maximum permitted densities ranging
from 20 to 100 AC. The B7 designation, in turn, signifies that the lot has been frozen to
restrict further subdivision.
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Two of the properties to the northeast of the project site are designated RR 100 and can
be developed in the future. However, one of these properties is part of the Sugarloaf
Ridge State Park and will likely not be developed into residential properties. The other
RR 100 zoned property could conceivably be developed in the future into four 100-AC
residential lots. There is one undeveloped parcel in the previously subdivided
Kinnybrook subdivision to the northeast of the project site that could also be developed
in the future.
2.5

Well Yield Certification Tests

No well yield certification tests were available for WELL-9592. However, according to a
water well and pressure system evaluation report prepared by Petersen Drilling and
Pump, WELL-9592 is equipped with a 10 horsepower pump set at an unknown depth
and was reportedly pumped at a rate of 187 GPM for a period of four hours on May 19,
2014.
2.6

Documentation of Expended Effort

Approximately 40 hours have been expended in identifying existing wells within the area
of interest, as well as other pertinent information with respect to the local hydrogeologic
conditions, property uses, and determination of aquifer characteristics. This estimate
reflects the cumulative time expended by EBA in researching the information (i.e., site
reconnaissance, literature searches, interviews, and telephone calls) and performance
of various calculations.

3.0

CUMULATIVE IMPACT AREA

The definition of “cumulative impact area” corresponds to the change in a specific area
resulting from the incremental impact of the project when added to other closely related
past, present, and reasonably foreseeable future projects. Based on this criterion,
existing and future site development characteristics and zoning designations 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
project.
An important consideration in establishing the cumulative impact area for this project is
the local topography and hydrogeology. In this regard, the western, northern and
eastern boundaries of the cumulative impact area are delineated by topographic ridges
that define the local watersheds for the drainages that traverse from northeast to
southwest across the northeastern portion of the project site. The southern boundary of
the cumulative impact area was aligned with Sonoma Highway based on the presence
of the Town of Kenwood to the south, which is serviced by the Penngrove/Kenwood
Water Company. Please refer to Figure 2 (Appendix A) for an illustration of the
established cumulative impact area as defined above. The overall size of the cumulative
impact area is approximately 815 AC and encompasses 33 rural properties (including
the project site).
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Please note that the cumulative impact area defined above includes both Quaternary
Alluvium and Sonoma Volcanics aquifer materials. Based on the geologic map for the
area (see Figure 3, Appendix A), it is estimated that approximately 75 AC of the
cumulative impact area (southwestern portion) is underlain by alluvium, with the
remaining 740 AC being comprised of Sonoma Volcanics. However, because WELL9592 is completed in Sonoma Volcanics, these aquifer characteristics were utilized for
the entire area in the analyses as presented in the following sections. This approach
was used as a conservative measure in the evaluation of groundwater conditions in the
cumulative impact area.

4.0

SUMMARY OF EXISTING / PROJECTED GROUNDWATER USE

Table 2 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 groundwater use information for the Kenwood Vineyards property
was provided by Summit Engineering, Inc. (Appendix B) and Kenwood Vineyards
personnel (vineyard irrigation and frost control water use). The off-site groundwater use
information, in turn, was estimated by EBA using industry standard values for
domestic/incidental use, and vineyard irrigation 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, 3-bedroom dwellings were
assumed for those properties in which an existing dwelling was not identified by Parcel
Quest or parcels that could be subdivided in the future.
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TABLE 2
SUMMARY OF EXISTING / PROJECTED GROUNDWATER USE
Existing
(AF/yr)

Description

Future
Additional
(AF/yr)

Future
Combined
(AF/yr)

Kenwood Vineyards Groundwater Use
Wine Production and Landscape Irrigation

4.42

(2)

Domestic Use

0.98

(1)

1.65

1.64
(3)

6.07
2.62

Vineyard Irrigation and Frost Control

7.33

-1.22

6.11

Kenwood Vineyards Totals

12.73

2.07

14.80

Off-Site Groundwater Use
Single Family Dwellings – Domestic Use

(4)

19.50

3.75

23.25

(5)

6.25

1.25

7.50

0

21.00

5.00

51.75

7.07

66.55

Single Family Dwellings – Incidental Use

(6)

21.00

Vineyard Irrigation
Off-Site Totals

46.75
Combined Groundwater Use

Combined Totals

59.48

AF/yr: Acre-Feet per Year
(1)

Increase due to landscape irrigation only (no wine production increase).

(2)

Domestic use includes employees working at the winery and tasting room, tasting room visitors,
and private/promotional event visitors.

(3)

Decrease in water use based on the removal of four acres of vineyard. Water use based on
project site specific data provided by Kenwood Vineyards personnel.

(4)

Based on 78 existing bedrooms and 15 future additional bedrooms at an incremental water use of
0.25 AF/yr per bedroom.

(5)

Based on 25 existing dwellings and five future additional dwellings at an incremental water use of
0.25 AF/yr per dwelling.

(6)

Based on 42 acres of vineyard at an assumed water use of 0.5 AF/yr per acre.

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 and to estimate the effects
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of drawdown within the designated cumulative impact area. The following subsections
address each of these issues.
5.1

Water Supply Capabilities

Aquifer Storage Capacity
The storage capacity for the cumulative impact area was estimated by multiplying the
volume of the aquifer by its specific yield or secondary porosity volume. Although the
cumulative impact area encompasses both Quaternary Alluvium and Sonoma
Volcanics, it was conservatively assumed that the entire area (815 AC) is underlain by
Sonoma Volcanics as a conservative measure. The aquifer thickness was based on the
average static groundwater level recorded in the WWDRs and the maximum aquifer
depth, which was set at the deepest producing water supply well. Finally, the aquifer’s
specific yield or secondary porosity volume was based on literature values (Bulletin 1184 [CDWR, 1982]). Using this information, the storage capacity for the aquifer was
calculated by multiplying the respective variables.
The following provides a breakdown of the calculations:
•
•
•
•
•
•

Aquifer Area:
Average Static Groundwater Level:
Maximum Aquifer Depth:
Aquifer Thickness:
Secondary Porosity:
Calculated Storage Capacity:

815 AC
97 feet BGS
761 feet BGS
664 feet
7.5 percent (average literature value)
40,587 acre-feet (AF)

Based on the above calculations, the combined storage capacity within the cumulative
impact area equates to 40,587 AF. As presented in Section 4.0 (Summary of
Existing/Projected Groundwater Use), the additional groundwater supply requirement
for the proposed development is 2.07 acre-feet per year (AF/yr). This additional
groundwater supply demand represents a negligible amount of the groundwater in
storage within the cumulative impact area. Similarly, when considering the projected
existing and future groundwater supply demand for the site (14.80 AF/yr), the
corresponding water use equates to approximately less than 0.1 percent of the total
groundwater storage capacity.
Water Balance
A general estimate of water balance was determined by comparing groundwater
recharge characteristics to the projected on-site groundwater use. In this regard, the
groundwater recharge estimate for the cumulative impact area was calculated by
assuming that precipitation represents the primary source of potential inflow into the
underlying aquifer, and run-off, evapotranspiration, and evaporation represent the
primary outflow variables.
Whereas other secondary sources of inflow (i.e.,
groundwater inflow from upgradient boundaries, recharge from irrigation, etc.) and
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outflow (i.e., groundwater outflow along downgradient boundaries, discharge from
surface springs, etc.) contribute to the overall groundwater recharge characteristics,
these secondary sources 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 – (R + ETa + ECI)
where “P” is equal to precipitation (in AF/yr), “R” is equal to run-off (in AF/yr), “ETa” is
equal to actual evapotranspiration (in AF/yr), and “ECI” is equal to evaporative losses
related to canopy interception (in AF/yr). Details regarding the calculation of each of
these variables are presented below.
Precipitation (P)
The total volume of precipitation that falls within the cumulative impact area was
calculated by multiplying the annual precipitation rate (30 inches per year) by the size of
the cumulative impact area (815 AC).
Run-off (R)
The percentage of the total precipitation that results as outflow (i.e., run-off) was
estimated by comparing the ground slopes within the cumulative impact area to type
curves for various surfaces (Sonoma County Water Agency, 1983). In general, the
majority of the ground slopes within the cumulative impact area are greater than 20
percent, with only a small percentage of slopes in the 5 percent range at the southwest
corner of the cumulative impact area. Based on available topographic data, the
following slopes and acreages were used in the analysis: five percent slopes (125
acres) and 20 percent slopes or greater (690 AC). The corresponding run-off
coefficients (i.e., percent of precipitation that results as run-off) for these slope
conditions are 0.35 and 0.45, respectively. The respective run-off coefficients were
multiplied by the percentage of the annual precipitation volume that falls within each
area to determine the annual outflow run-off volume.
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 46.2 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 (DWR, 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 (66 AC), 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
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that no Eta occurs for seasonal grasses over the period of June through September as
these grasses are typically dead over this time period.
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 areas is
assumed to be negligible. With that being said, all other areas within the cumulative
impact area were assumed to be subject to canopy interception losses.
The results of the water balance calculations using the aforementioned parameters are
presented in Table 3.
TABLE 3
SUMMARY OF WATER BALANCE CALCULATIONS

Description

Average (AF/yr)

Precipitation (inflow)

+2,038

Run-Off (outflow)

-886

Actual Evapotranspiration (outflow)

-320

Canopy Interception (outflow)

-96

Total

+736
Percentages of Water Demand vs. Potential Recharge

Existing Kenwood Vineyards + Existing Off-Site

8.0 percent

Future Kenwood Vineyards + Existing Off-Site

8.5 percent

Future Kenwood Vineyards + Future Off-Site

9.2 percent

AF/yr: Acre-Feet per Year

As presented in Table 3, the estimated volume of water potentially available for
groundwater recharge is approximately 736 AF/yr. Based on the estimated increase in
groundwater use of 2.07 AF/yr for the proposed development, this additional
groundwater use only equates to less than 0.3 percent of the water potentially available
for recharge within the cumulative impact area. As for the total estimated future
groundwater supply requirement (existing plus future development) within the
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cumulative impact area (66.55 AF/yr), this volume equates to approximately nine
percent of the water potentially available for recharge.
5.2

Drawdown Characteristics

Projected additional drawdown characteristics associated with the proposed project was
estimated through the performance of a preliminary analysis using site-specific usage
rates, WWDR data and an analytical computer model. Because the project site is
currently developed and permitted as a winery, this evaluation focuses on the additive
influence to drawdown from the proposed project. Since site-specific well pumping
drawdown data was not available for WELL-9592, the analysis was performed using the
values reported in the WWDR. The following subsections provide a summary of the
various parameters considered in the analysis and the corresponding results.
Daily Water Demand
In accordance with the estimates outlined earlier, the projected total annual
groundwater use for the proposed operations (existing plus proposed) is 14.80 AF/yr.
This is an increase in daily water demand of approximately 1,848 gallons per day (GPD)
when averaged over the entire year. However, it is assumed that this daily water
demand will vary seasonally, with most of the water use occurring during the vineyard
irrigation, crush period and tourist season. For the purpose of calculating the maximum
daily water demand, it was conservatively assumed that all the water use will occur over
a 180-day period. Based on this assumption, the maximum increase in daily water
demand equates to 3,747 GPD.
Pumping Rate and Duration
As presented above, the increase in daily water demand is approximately 3,747 GPD.
Whereas the water demand would likely occur intermittently throughout the day, the
total volume was assumed to be pumped at one time as a conservative measure to
induce the maximum potential drawdown characteristics. Based on an average
pumping rate in the WELL-9592 of 187 GPM, the additional pumping duration required
to meet the increase in daily water demand is approximately 20 minutes.
Aquifer Transmissivity
Determination of aquifer transmissivity for modeling purposes was accomplished using
data from the WWDR for WELL-9592. The yield (200 GPM) and drawdown (130 feet)
data from the WWDR was used in an empirical transmissivity equation published in
Groundwater and Wells (Driscoll, 1986). Please note that the drawdown on the WWDR
was adjusted to account for the inefficiency of airlift pumping methods. This equation is
as follows:
Q
T
=
s 2000
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for a confined aquifer, where “Q” is discharge rate (GPM), “s” is feet of drawdown in the
well, and “T” is transmissivity (gallons per day per foot [GPD/ft]). For the purpose of this
analysis, the aquifer is assumed to be confined based on its substantial depth and the
fracture controlled nature of the aquifer flow system. The corresponding results from
the calculation revealed a transmissivity value of 3,077 GPD/ft.
Aquifer Storage Coefficient
A site-specific aquifer storage coefficient was estimated using a time-versus-drawdown
analytical computer model as described later in this subsection for the determination of
well interference characteristics. In essence, a pumping test was simulated using the
analytical computer model and the calculated transmissivity value (3,077 GPD/ft).
Using an assumed pumping rate (187 GPM) and pumping duration (143 minutes), the
aquifer storage coefficient variable in the model was adjusted until the predicted
drawdown matched the actual drawdown from the WWDR. The findings from this
exercise yielded an aquifer storage coefficient value of 8.0 x 10-6.
Well Interference Characteristics
The evaluation of well interference was conducted utilizing a time-versus-drawdown
analytical computer model. Given a discharge rate and estimates of aquifer
characteristics, the analytical model predicts groundwater drawdown as a function of
distance from a pumping well. For this study, the classic nonequilibrium equation of
Theis (1935) and the modified nonequilibrium equation of Jacob (1946) were used as
the basis of our analysis.
The following input parameters were used in the analytical model:
•
•
•
•

Pumping Rate:
Aquifer Transmissivity:
Aquifer Storage Coefficient:
Pumping Duration:

187 GPM
3,077 GPD/ft
8.0 x 10-6
128 minutes (existing) / 143 minutes (future)

Results from the analytical modeling indicate that the increase in water demand would
induce less than one foot of additional drawdown at a distance of 1,000 feet from the
pumping well for the two pumping duration scenarios. Based on this characteristic and
the known or estimated locations of existing water supply wells within the cumulative
impact area (see Figure 2, Appendix A), it does not appear that any appreciable
increased drawdown affects will be induced on nearby properties as a result of the
additional pumping.
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6.0

CONCLUSIONS

Based on the proposed water use and the estimates presented herein, it does not
appear that the proposed project will 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 of WELL-9592 appear to be sufficient to accommodate
the proposed project and increase in water use.

•

The projected estimated annual water supply requirement for the proposed
development and existing uses (14.80 AF/yr) equates to less than 0.1 percent of
the groundwater in storage within the cumulative impact area and is significantly
less than the amount of potential annual groundwater recharge (736 AF/yr).

In regards to drought considerations, the yield from WELL-9592 during installation in
1993 (200 GPM airlift) compared with the recent well evaluation in 2014 (187 GPM
pumped) indicate that aquifer conditions in regard to yield appear stable at the project
site. These data reveal similar groundwater yield conditions despite below average
rainfall years occurring prior to, and during, the 2014 well evaluation. It also reflects the
relatively minor amount of groundwater development that has occurred in the area in
relationship to the overall size of the cumulative impact area. Based on these
circumstances, the aquifer(s) underlying the project site should be capable of
maintaining adequate water supply during periods of drought.

7.0

SURFACE WATER / AQUATIC HABITAT

Policy WR-2e requires that the scope of the groundwater assessment encompass
potential impacts to surface waters and aquatic habitats. As previously mentioned, the
most prominent surface water feature in proximity of the project site is an unnamed
creek, which borders the southeastern portion of the parcel. Given the historical depth
to water in WELL-9592 (78 feet BGS), it is unlikely that the pumping would influence
surface water flow in the intermittent creek. It should also be noted that surface water
flow in the intermittent creek occurs during the wet season when pumping and water
use are at their lowest during the year.

8.0

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
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APPENDIX B
KENWOOD WINERY –
WATER USE ESTIMATE

CIVIL
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April 11, 2016
KENWOOD WINERY
GROUNDWATER USE ESTIMATE

Existing Process Use

Wine
Production
(case)

Permitted Production
Water Use
Existing Domestic Use
Employees
Tasting Visitors
Domestic Water Use

Wine Generation
Rate
(gal wine/case)

500,000

2.4

Max
Persons
50 b
300 c

Occurrences
Annually
365
52

Water Use Rate
(gal water/ gal
wine)
1.2 a
Flow
(gpcd)
15
3
(gal/yr)
(ac-ft/yr)

Total Existing Water Use

(gal/yr)
(ac-ft/yr)

Total Water Use

(gal/yr)
(ac-ft/yr)

2,830,575
8.7

a

Flow
(gpcd)

Annual Water Use
(gal water/year)
273,750
46,800
320,550
1,760,550
5.4

Total Increase in Water Use

Employees
Tasting Visitors
VIP Tasting Visitors
Event Visitors
Domestic Water Use
g
Landscape Water Use

Occurrences
Annually
365
52
365
25

1,440,000

Annual Water Use
(gal water/year)
54,750
109,200
328,500
40,500
532,950
537,075
1,070,025
3.3

Increase in Use

Max
Persons
10
700 d
e
60
108 f

Annual Water Use
(gal water/year)

15
3
15
15

Based on water use data for the facility for 2014. Water use includes existing landscape water demand.

b

Total (full time & part time) employees for 2014 (60 employees permitted).
Average tasting visitors per week based on existing visitation.
d
Total of 1000 tasting visitors on average per week (300 existing use + 700 proposed). Max of 500
c

tasting visitors per day proposed.
e
Max of 60 VIP tasting visitors per day proposed.
f

25 events per year with an average of 108 event attendees.

g

Estimated landscape water use for proposed 55,000 SF of landscape.
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