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EXECUTIVE SUMMARY

Bouchaine is the oldest continuously operating winery in the Carneros District—a winery that
began making wine long before the region earned its reputation for great Chardonnays and Pinot
Noirs. The land was first owned by a Missouri native named Boon Fly; he grew grapes and fruit
trees on the property in the late 1880s. Subsequent owners included an Italian winemaker named
Johnny Garetto (1927), Beringer Brothers of St. Helena (1951), and a partnership (including Gerret
and Tatiana Copeland, the current owners) bought the run-down winery and surrounding land in
1981. That ownership set immediately to rejuvenate the winery and grounds, replanting the
vineyards and improving the buildings (dating to the 1920s) with various winery equipment
upgrades and the siding for the striking redwood exterior fagade was milled from the large (and
historic) redwood wine tanks. These efforts, and the upgrading of the quality and variety of wines
produced, continued for over two decades. In 1993, the Copelands became the sole owners. By
1996, the overall renovation of the winery had been completed. Sixty surrounding acres were
purchased in 2000.

The proposed project, named the “Bouchaine Winery Improvement Project,” comes more than 20
years after the last major modification of the Use Permit, and is intended to:

--Improve the appearance and usefulness of the existing property with minimal impacts to the site
(building footprint), neighbors, and the Carneros Region

--Improve the efficiency of winery business operations by placing all management, operating and
sales staff in close proximity in one modified building and one new building (eliminating two
temporary office trailers) and upgrading communications and data management capabilities

--Provide a substantially improved visitor experience by adding a new Hospitality Center/Office
Building to allow for an improved wine tasting room experience for casual visitors, create additional
and improved facilities for by-appointment-only friends of the winery for sit-down tastings, wine
and food pairings, small to medium sized special chef dinners and educational events. The
Marketing Plan is proposed to be revised to reduce/eliminate “high impact” events such as “April in
Carneros” in favor of more intimate events.

--Improve the winery operations by increasing the size of the crush pad/bin storage areas, and
converting an outside storage area to enclosed dry storage to support the
bottling/packaging/shipping activities, (with no requested increase to the existing 225,000 gallons
per year permitted capacity).

--Improve employee and visitor parking capacity (to substantially reduce/eliminate periodic visitor
parking along Buchli Station Road and in the vineyard margins) while controlling the daily maximum
visitation via the Marketing Plan changes noted above.

Finally, the Bouchaine Winery Improvement Project includes a phased construction schedule to
allow continuous operations and visitor experiences during the construction of the new Hospitality
Center/Office Building, the modified Production Building additions, and interior remodeling of the
existing, renamed Visitor Center/Office/Storage building.

The Bouchaine Winery Improvement Project is being proposed to improve the efficacy of
operations and update and improve the visitor experience. Overall, the Use Permit Modification



request will result in a moderate increase of the use of the site while improving efficiencies and
updating our current use permit capacities.

As required by the Napa County Department of Public Works, and most recently requested by Mr.
Hade in his August 13, 2015 “Completeness Letter,” this Water Availability Analysis (WAA) has
been revised and updated to be consistent with the May 12, 2015 WAA Guidance Document.
This Tier | and Il analysis incorporates “existing water usage for employees and current
visitation/events”, actual “vineyard irrigation water use” data, and comparison of both “worst case”
and more realistic total water uses, as a part of the Bouchaine Winery Improvement Plan Use
Permit Modification Application. The following information is provided to meet this requirement.

In particular, the most recent revisions to the WAA include:

1. Use of Napa County water use factors (as specified in the latest WAA guidance) for the
preliminary evaluation/estimation of water use for both the Existing and Future (with
proposed project) uses at the property (Sections 2 and 4)

2. Use of revised, documented assumptions and actual on-site information to upgrade the
water use estimates for both the Existing and Future cases (Sections 3 and 4)

3. Inclusion of a detailed discussion of past, present and future water sources for the property
(Section 5)

4. Inclusion of an aquifer recharge study consistent with the requirements of the WAA
Guidance Document (Section 6 and Attachment 8)

5. Inclusion of results from a search conducted (and recently updated) to identify nearby
existing wells (and associated well construction information), and additional evaluation of
potential “well to well interference” impacts from the future case (via comparison to
Appendix F) and a site specific impact evaluation conducted by O’Connor Environmental,
Inc. (Section 7 and Attachment 8).

WATER USE CALCULATIONS

The following tables provide a summary of our estimates of “actual” water use at the property with
approaches 1 and 2 above:

Approach 1--Using Napa County Use Factors (as requested) for “Worst Case Analyses”

Table A—Summary of “Worst Case” Estimated Total Water Use using Napa County Use Factors
(for Existing and Future cases)

Type of Estimated Water Use Existing (in acre- Future (in acre-
feet/year) feet/year)
Vineyard Irrigation Use 98.79 97.66
Landscape Irrigation Use (includes “Domestic”) 0.67 1.12
Winery Process Water Use 3.22 4.84

Staff Water Use (included in “Landscape Irrigation”) -- --

Visitor Water Use (included in “LLandscape Irrigation”) -

Total Worst Case Estimated Use 102.68 103.62




The incremental increase in water use for the Future case is 0.94 acre-feet per year, or a 0.92%
increase over Existing, using this approach.

Approach 2--Using “Reasonable,” Site-Specific Use Factors (as described herein):

Table B—Summary of “Reasonable Case” Estimated Total Water Use using revised, site-specific
estimating approaches and actual water use data documented herein (for Existing and Future
cases)

Type of Estimated Water Use Existing (in acre- Future (in acre-feet/year)
feet/year)

Vineyard Irrigation Use* 12.34 1212

Landscape Irrigation Use 0.41 0.68

Winery Process Water Use 3.22 4.84

Staff Water Use 0.14 0.20

Visitor Water Use 0.17 0.43

Total Reasonable Case Estimated Use 16.28 18.27

Footnotes:

*The Vineyard Irrigation Uses (in both the Existing and Future cases) do not result in additional well
pumping because the water comes from off-site, non-groundwater sources or from the Winery
Process Water (already accounted for in Table B) and stormwater runoff (from the open portions of
the process area) out of the existing Process Water Pond.

**The future case is slightly less than the existing case due to a reduction in total vineyard area.

The incremental increase in water use for the Future case is 1.99 acre-feet per year, or a 12.22%
increase over Existing, using this approach. In both the Existing and Future cases, dividing the
estimated water use by the facility property acreage results in a Factor (0.159 and 0.179 acre-
feet/acre-year, respectively) that is substantially less that the 0.3 acre-feet/acre-year Factor that is
“acceptable” (per the WAA Guidance Document) in the highly impacted MST region in Napa
County. The WAA text following discusses both these approaches in detail and includes all
calculations.

WATER SOURCES

The existing water system consists of

a) Four on-site Water Wells (with only Wells #1 and #3 providing water for potable domestic and
process water uses) with a total capacity of 15,840 gallons/day of groundwater. Landscape
irrigation uses for groundwater from Wells #2 and #4 are not included in this total. These wells are
described further in previously submitted figures, well logs and well investigation reports.

b) One large winery process water pond with pump and aeration currently used for process
wastewater and stormwater (from the open areas of the process area) storage and treatment only;
historic use for vineyard irrigation)

c) Five 10,000 gallon concrete tanks for potable water storage (in the Production Building)




d) Large (71,000 gallon) firewater tank
€) Smaller (10,000 gallon) irrigation storage tank (not currently used).

f) There is also a direct connection to a nearby offsite reservoir (Reservoir 3 to the south of the
Bouchaine property; see Figure 2) that can supply either or both 1) diverted stream water from the
unnamed “Blue Line Stream to the east and south from the Bouchaine facility (see also creek
diversion point 1 and Reservoir 2 on Figure 2) and 2) Sonoma Valley County Sanitation District
recycled water (for vineyard irrigation only) which is received via pipeline at Reservoir 2 (see Figure
2). Per Mr. Hade’s direction, these valuable sources of water have not been included in this
analysis, for either the “Existing” or “Future” cases.

The controlled use of all these sources of water can satisfy the present “Worst Case” daily use and
annual demand for the facility.

Finally, Bouchaine is adding a new well (Well #6--completed) and pump with a capacity of 7,200
gallons per day of groundwater, for a total supply of 23,040 gallons per day for potable water from
on-site Wells #1, #3, and #6.

Future

As noted above, Well #6 is being added to the system; when completed it will have a capacity of
7,200 gallons per day of groundwater, for a total supply of 23,040 gallons per day for potable
water from on-site Wells #1, #3, and #6. In addition, a new 12,000 gallon fire water tank will be
added for the new Hospitality Center. We are also submitting data and facility improvement
information that will allow Process Water and stormwater runoff from the open process areas (that
flow to the existing Process Water Pond) to be used as vineyard irrigation water. Also, as noted
previously, for additional vineyard irrigation needs/flexibility, Bouchaine is currently in negotiations
to add a future connection to the Napa County Sanitation District/Los Carneros Water District
recycled water system (for vineyard irrigation and possible landscape irrigation only). Again, this
potential source has not been considered in this analysis.

RECHARGE ANALYSIS

O’Connor Environmental, Inc. (OE-l) performed the necessary evaluation of recharge for the
Bouchaine Vineyards, Inc. project (see Attachment 8). The OE-I investigation evaluated both
“normal precipitation” and “drought” scenarios and concluded that average water year recharge
was approximately 3.9 inches per year, or 301.3 acre-feet per year over the recharge area. During
drought conditions, recharge was significantly lower at approximately 0.7 inches per year, or 54.1
acre-feet per year over the recharge area. OE-| further stated that “the recharge estimates are
conservative in that they represent recharge from infiltration of precipitation only. Significant
additional recharge may occur through streambed infiltration, groundwater inflows from outside the
defined project recharge area, and/or from excess irrigation.”

[t should also be noted that both the “normal precipitation” and “drought condition” recharge
quantities significantly exceed anticipated groundwater use (e.g., 18.10 acre-feet/year; see Table B
above) from the Bouchaine Winery Improvement Project.



LOCAL WELL LOCATION/DATA RESEARCH AND WELL INTERERENCE EVALUATION

Since the middle of July, we have conducted additional outreach efforts with surrounding property
owners/occupants to assist in identifying any existing wells within a 500-foot radius of the three
primary wells on the Bouchaine Vineyards, Inc. site (and to collect such well-specific information as
depth, seal location(s), screened interval, and pumping rates). We attempted to contact the
owners/occupants of 10 nearby, surrounding properties (and actually talked with 8 owners or
owner representatives of those properties). In summary, the data available from this research
identified 2 nearby off-site wells within 500’ of any of the three active wells on-site. Given the
projected use of those three on-site wells (the future case is significantly less than historic uses),
the distances from the three on-site wells, and the relative ground elevation and depth of the 2
identified off-site wells within 500°, we do not believe either of those 2 nearby local wells will be
significantly impacted after completion of the proposed project. This conclusion is drawn from,
and supported by, a) comparative evaluation with various example cases in Appendix F of the WAA
Guidance Document, and b) a site- and well-specific analysis performed by O’Connor
Environmental, Inc. (Attachment 8) The WAA text (Section 6) provides additional support for this
conclusion.

SUMMARY AND CONCLUSIONS

As presented above, the “reasonable case” estimated overall water use for the Bouchaine Winery
after approval of the Use Permit Modification for the Bouchaine Winery Improvement Project is
substantially less than (approximately 53% to 60% of) the parcel’s potential allowable water
allotment if calculated with the MST water deficient area value of 0.3 acre-foot/acre (as specified in
the WAA Guidance Document). This is true even when “double counting” the Vineyard Irrigation
Use. With a variety of sources of water on site now and in the future (as described in detail in the
text of the WAA) the facility should have no trouble meeting its water needs with very minimal
impacts to local and regional groundwater resources. Recharge analysis and well interference
evaluations demonstrate that the proposed project will not exceed WAA Guidance Document
levels of impact. Therefore, this Water Availability Analysis should be sufficient to satisfy the
requirements of the Public Works Department and the Planning  Division

Vi



SECTION 1—INTRODUCTION AND BACKGROUND INFORMATION

INTRODUCTION

As required by the Napa County Department of Public Works, and most recently requested by Mr.
Hade in his August 13, 2015 “Completeness Letter,” this WAA has been further revised and
updated to be consistent with the May 12, 2015 WAA Guidance Document. This Tier | and |l
analysis incorporates “existing water usage for employees and current visitation/events”, actual
“vineyard irrigation water use” data, and comparison of both “worst case” and more realistic total
water uses, as a part of the Bouchaine Winery Improvement Plan Use Permit Modification
Application. The following information is provided to meet this requirement.

SITE PLAN

Existing

The Use Permit Modification drawings UP0.0, UP1.0, and UP1.1 have been provided with the
overall Application and have been updated again as part of this submittal. These drawings provide
the existing site conditions. The site currently consists of existing production and visitor
center/office/storage buildings, parking and landscape areas and existing infrastructure. These
drawings also include a recent aerial photograph overlay indicating the location of the project
parcel and approximate well locations. Figure 1 (attached hereto) further defines the existing
conditions. Figure 2 documents the off-site sources of vineyard irrigation water as described in
Section 3 herein. Table 1A (attached hereto) provides background information for water use by
staff, visitors, and Marketing Plan activities.

Future

The Use Permit Modification Conceptual Site Plan (Drawing UP2.0; attached hereto) is also part of
the overall Application and highlights the improvements proposed (a new Hospitality Center/Office
Building and parking lot, the modified entrance drive, the addition of interior dry storage space and
slightly expanded open process areas for the Production Building, and interior revisions to the
existing/renamed Wine Club/Office Building). The future project also includes the possibility of
utilizing Process Water and stormwater runoff from the open process areas that are piped to the
on-site Process Water Pond. Figure 2 identifies future sources of off-site water for vineyard
irrigation.  Table 1 (attached hereto) provides similar information as Table 1A for the future
scenario.

PROJECT DESCRIPTION

Bouchaine Vineyards Inc., located at 1075 Buchli Station Road, Napa, California (APN 047-320-
031) is applying for a Use Permit Modification to remodel the interior of the existing Visitor
Center/Office/Storage Building, modify the Production Building to increase the enclosed dry
storage area and expand the exterior process area, construct a new Hospitality Center/Office
Building, modify and improve the visitor entrance road and expand visitor parking options, and
make other minor improvements to the operations of the facility. The proposed project also
includes minor modifications to the existing process water management system, including lining of
the Process Water Pond.



The Bouchaine Winery Improvement Project also includes an increase in employees, and
adjustments to the existing visitation numbers and marketing plan events to upgrade the visitor
experience for an increased number of annual visitors (while eliminating existing permitted high
impact/high number of visitor events). No increase in permitted production capacity is proposed.

ALLOWABLE WATER ALLOTMENT

Prior to the January 7, 2015 Water Availability Analysis (WAA) Policy Report, the property was able
to address this question quite simply. For example:

Parcel acreage = 102.28 acres
Parcel Location Factor = 1 acre-foot/acre-year (Valley Floor/Carneros Region)
Allowable Water Allotment = 102.28 acre-feet/year

Based on this simplified approach, the allowable water allotment for the site would have been
102.28 acre-feet/year.

This option is no longer available, given the May 12, 2015 adoption of the WAA “guidance
document”, as the Carneros Region is how considered an “All Other Area” and a more detailed
evaluation, based on historical regional data and specific information regarding nearby well(s) to the
subject property (leading to a “well to well interference study”), is required. This report has been
prepared as a Tier | and I WAA consistent with that guidance document.

Unfortunately, to date and at this time, the County of Napa has not been able to/cannot currently
offer access to the State of California Well Data Base to allow us to obtain the necessary well data.
Equally important, the January 2013 Hydrogeological Study (LSCE and MBK) that is the basis for
much of the May 12, 2015 WAA “guidance document” contains very little information about the
Carneros Region. As discussed in more detail in a later section of this WAA, we have conducted a
survey of surrounding, nearby parcels to identify any existing wells within 500 feet of any of the
three primary wells (Wells #1, #3, and #6) on-site, identified several types of well-specific data, and
conducted a two-part Well Interference Evaluation (comparing on-site info to Appendix F example
evaluations and performing a site- and well-specific evaluation).

Alternatively, a much more stringent allowable water allotment (valid for the currently stressed
“MST Groundwater Deficient Area” per the WAA guidance document) allows a simplified Water
Use Criteria of 0.3 acre-foot/acre and could serve as an alternate approach to setting an allowable
water allotment for the property. Sections 3 & 4 of this WAA provide actual and estimated (using
reasonable site specific assumptions) water use on the property with (Future) and without (Existing)
the proposed project. We will show that the existing and anticipated future groundwater use at the
future property is substantially less than 0.3 acre-foot/acre.

SECTION 2—COUNTY OF NAPA WATER USE FACTORS

Based on pages 19 through 21 of the original Use Permit Application submitted on December 18,
2014, our initial analysis of water use is based on the County of Napa use factors presented. The
ones used are:

Vineyards™; Irrigation only 0.2 to 0.5 acre-feet per acre per year



Heat Protection 0.25 acre-feet per acre per year
Frost Protection 0.25 acre-feet per acre per year
Winery:Process Water 2.15 acre-feet per 100,000 gallons of wine per year
Domestic and Landscaping™* 0.5 acre-feet per 100,000 gallons of wine per year

* Per direction from Mr. Hade in his June 25, 2015 completeness letter, we have been directed to
use a combined Winery Use Factor of 1.0 as an initial, worst case Use Factor.

** No other, or more detailed, use factors were available.

SECTION 3—REASONABLE CASE WATER USE FACTORS AND
ALTERNATE WATER SOURCES

Bouchaine Vineyards, Inc. and Firma Design Group have developed what we believe are more
detailed and accurate use factors based, in many cases, on site specific records collected from the
Bouchaine Vineyards, Inc. site. We have also provided considerable information herein about
alternate sources of water (vs. pumping groundwater for all possible uses at the site) that have
been, and are currently being, used by Bouchaine (and will be used in the future). The following
subsections identify and document these factors.

Vineyard Irrigation Use

The following five subsections present five alternative ways to look at total vineyard irrigation water
use in both the Existing and Future cases based on actual conditions at the site. We have looked
at all five in some detail to provide support for our position that the “Worst Case” alternative
evaluated in Section 2 is not appropriate for the Bouchaine Vineyards, Inc. property in the far
southern Carneros Region of Napa County. After consideration of the five options, we have
specified our choice for the most reasonable and accurate methodology for determining total water
use for the Bouchaine property/project.

1. More Reasonable Revised Factor for Vineyard Irrigation (delete heat and frost protection
uses)

The method for estimating total amount of vineyard irrigation use under the prior section was (likely
a “worst case”) Napa County water use factor of 1.0 acre-feet/acre-year. However, in this case
(both Existing and Future operations), it should be noted that the factor used includes irrigation,
heat protection and frost protection water uses. The prior approach substantially overestimates
water use in the vineyards at Bouchaine Vineyards, Inc. because the Carneros facility does not use
water for either heat protection (due to the cooler Carneros region weather vs. upvalley regions) or
frost protection (due to the more moderate weather in the Carneros region and the absence of
required/appropriate facilities/equipment in the vineyards; e.g., spray systems). Eliminating the
factors for heat protection and frost protection (each 0.25 acre-feet/acre-year, or a total of 0.5
acre-feet/acre-year) is a first cut at evaluating site specific realities, and yields a more realistic use
factor of 0.2 to 0.5 acre-feet/acre-year for both existing and future cases.



2. More Reasonable Revised Factor (reduced vineyard irrigation factor due to vine age and
mild weather)

[t should also be noted that the vines at the Bouchaine Vineyards, Inc. facility are 11 to 31 years
old and that the irrigation method used is “drip irrigation.” Due to the vine ages (and associated
development of very deep root systems) and location in a very mild climatological area (due to the
proximity to San Pablo Bay), vineyard irrigation rates have been, in practice, at the low end of/less
than the standard Napa County factor of 0.2 to 0.5 acre-feet/acre-year (see also Subsections 3
and 4 below). We believe that the irrigation factor should be more like 0.1 to 0.2 acre-feet/acre-
year when considering these actual conditions and potential future irrigation developments (e.g.,
vineyard replanting).

3. Off-site Source of Surface Water (Diversion from Unnamed Blue Line Creek)

Figure 2 illustrates an existing vineyard irrigation system permitted and operated by Buchli Station
Watershed Company (BSW), of which Bouchaine Vineyards, Inc. is one of four partners. The
system’s facilities and operations are described herein. Water is diverted from the Unnamed Blue
Line Creek southeast from the developed portions of the Bouchaine Vineyards, Inc. facility at the
location identified as Reservoir 1 under an existing water rights document from the State Water
Resources Control Board (dated September 5,1995; see Attachment 3 hereto). From there, the
diverted water is pumped southwesterly to Reservoir 2 (immediately east of the very southeast
corner of the Bouchaine Vineyards, Inc. property. Two existing pumps are present at Reservoir 2:
one to irrigate the surrounding vineyards east of Buchli Station Road, and one to transfer irrigation
water via existing piping southwest to Reservoir 3. Reservoir 3 also receives water from Reservoir
4 to the northwest.  Water in Reservoir 3 is pumped to the northwest for irrigation of the
Rombauer vineyard, north for irrigation of the Pacific vineyard, and north and northeast for irrigation
of the Bouchaine vineyards. Flow meters are installed at several locations to track water volumes
pumped to each parcel. The data for water pumped to Bouchaine (calendar year 2007 to 2015) is
tabulated in the table at the end of the next subsection.

4. Alternate Off-site Water Source (Recycled Water)

[t should also be noted that the requirement for vineyard irrigation water is currently able to be met
entirely by the use of recycled (tertiary treated processed) wastewater from the nearby off-site
Reservoirs 2 & 3 (See Figure 2 attached hereto and Subsection 3 immediately above) as provided
by the Sonoma Valley County Sanitation District. A copy of this existing contract is provided in
Attachment 4 hereto. This recycled water is provided via an existing pipeline to Reservoir 2, and
(as above) transferred to Bouchaine Vineyards, Inc. via Reservoir 3 and dedicated pump and
pipeline.

For clarity, at the present time, and using the approaches described in Subsections 3 and 4, no
on-site groundwater is used for winery irrigation. These forward thinking, “green” solutions
(described in Subsections 3 & 4) to concerns about groundwater availability in the Carneros Region
should be viewed as a very positive action by Bouchaine Vineyards, Inc. in their current and future
operation of the facility.

Bouchaine Vineyards, Inc. is also negotiating a contract (see Attachment 5 hereto) for an additional
source of recycled wastewater for vineyard (and possibly landscape) irrigation uses from the Napa
County Wastewater District and the Los Carneros Water District when delivery lines (now under



construction) are completed to the area of Las Amigas Road (in late 2015). This recycled water
should serve as "back-up” to the water from the Sonoma Valley County Sanitation District and
increase the likelihood of “guaranteed” water availability from “green sources” and substantially
reduce the likelihood of using any groundwater pumped at the site for vineyard irrigation use.
Therefore, using this source of vineyard irrigation water, there is actually a further reduction in
vineyard irrigation water uses (from groundwater) to zero (0) in both the Existing and Future cases.

Actual water use for vineyard irrigation at the Bouchaine Vineyards, Inc. property has been
documented and recently provided by Josef Shepard of Walsh Vineyard Management. That data
is summarized on the following table:

ACTUAL VINEYARD IRRIGATION WATER USE BY YEAR & SOURCE (in acre-feet/year)

Year Diverted Pumped to Sonoma County Total Related
Surface Water | Irrigation Tank Recycled Water Factors

2007 9.85 1.46 N/A 11.31

2008 5.39 2.15 N/A 7.54

2009 10.53 1.81 N/A 12.34

2010 7.19 1.53 N/A 8.72

2011 1.79 1.01 N/A 2.80 Last wet year

2012 7.72 1.93 N/A 9.65 Drought

2013 5.89 0.55 N/A 6.46 Drought

2014 0 0 8.47 8.47 Drought

2015 5.56 0 0 5.56 4" Year of

(to date) Drought

Total 53.92 10.44 8.47 72.83

Actual

Vineyard | Avg: 6.74/year Avg: Avg: 8.47/year Avg:

Irrigation 1.16/year 8.09/year

Use (8+

years)

If converted to a use factor, the average factor over the years 2007 to 2015 (assuming the entire
102.28 acre property was planted to grapes) would be 0.079 acre-feet/acre-year. These very low
vineyard irrigation uses, even in our ongoing drought conditions (compared to volumes generated
with the “worst case” case Napa County factor of 1.0 acre-feet per acre) reflect many of the site
specific aspects of vineyard irrigation at Bouchaine Vineyards, Inc. as discussed above.

5. Potential Use of Process Water Plus Process Area Stormwater from the on-site Process
Water Pond)

An additional on-site source of vineyard irrigation water is the on-site Process Water Pond.
Although some of this water does come from groundwater (i.e., Process Water), the rest is from
captured storm water from the open process area (south from the Production Building) that enters
the process water system., Use of groundwater for Process Water is already addressed/included
in our overall estimates of water use, and using water from the Process Water Pond for vineyard
irrigation does not require any additional groundwater pumping. This approach has been
discussed with the Planning, Engineering, and Environmental Health Divisions and will require




additional improvements to the existing Process Water System (e.g., lining the pond, relocating the
process water sump, monitoring irrigation water quality and quantity, etc.) which can be
accomplished via Use Permit Modification Conditions.

In summary, and to account for variations in weather, future replanting of portions of the vineyards,
etc., we recommend for this evaluation the maximum historical (in past eight plus years) use of
12.34 acre-feet per year of vineyard irrigation water. This would be equivalent to 0.121 acre-
feet/acre-year for the vineyard irrigation element of total water use if the entire property was
planted to grapes.

Landscape Irrigation Use

The project Landscape Architect has evaluated existing and proposed landscape plans for the
project and has estimated the landscaping, lawn areas, and proposed landscape improvements
and tree planting will require 1.5 acre-feet/acre-year water for turf, 0.8 acre-feet/acre-year water for
landscaping/trees, and 0.4 acre-feet/acre-year for the “hydroseeded area” irrigation.

In addition, as noted previously, the entire landscape irrigation water use may be supplied by
recycled water in the future. Given that the pipeline from Napa County Wastewater District and the
Los Carneros Water District is under construction at present and is not yet available to the
Bouchaine property, we have not included this additional “reduction in use/mitigation” in Section 4
below.

Staff Water Use

Based on historic on-site research about actual water use/wastewater generation data conducted
in Fall, 2014 (to support our efforts to demonstrate that the existing septic system is adequate for
current and future use at the Bouchaine Vineyards, Inc. facility; see Attachment 5 hereto) and
historic rule of thumb ratios between potable water use and waste water generation, we’ve
developed factors to convert waste water generation to domestic/potable water use. These
factors are applicable to both the Existing and Future cases.

Values developed (using the above information and staff counts in the UP MOD application) for
wastewater generation (see Attachment 2, Tables 1A and 1) are converted to domestic water
supply use by multiplying by:

A. Conversion factor to account for water efficient devices and actual use vs. estimated use
(as recommended by Theodore J. Walker, REHS in his October 13, 2014 report included in
the original UP MOD and Variance Application): 1.00 - 0.30 = 0.70.

B. Conversion factor to account for water use vs. waste water generation: 1.0/0.9 =1.11.

Visitor Water Use

Existing

The existing visitor facilities, and the existing permitted Marketing Plan (including two very large
two-day events of up to 150 persons per day), is discussed in detail in the Use Permit Modification
Application. That discussion, and the October 13, 2014 “Septic System Feasibility Report for
Domestic Wastewater,” were used to estimate the waste water generation analysis shown in Table
1A (dated February 13, 2015 and previously submitted on February 18, 2015; Attachment 2




hereto) provides background information and use factors (based on actual measure on-site data)
for water use by staff, visitors, and Marketing Plan activities.

The same conversion factors for generating potable water use as was used in the “Staff Water
Use” section above will be used for “Visitor Water Use” calculations.

Future

The improvement of the visitor facilities, and the upgrade of the visitor service approach to include
wine and food pairings (with the tasting experience) and sit-down tastings with dinner or lunch
activities, will increase visitor water use over present operations (due to food preparation uses and
an increase in visitor time on-site). Partly off-setting these changes is the elimination of very large
events (up to 150 persons per day) that have been previously permitted. The new Marketing Plan
is discussed in detail in the Use Permit Modification Application (as modified on February 18,
2015). That discussion, and the October 13, 2014 “Septic System Feasibility Report for Domestic
Wastewater” (Attachment 5 hereto) were used to estimate the waste water generation analysis
shown in Table 1 (Attachment 2).

The same conversion factors for generating potable water use as was used in the “Staff Water
Use” section above have been used for “Visitor Water Use” calculations.

SECTION 4—CALCULATIONS AND SUMMARY TABLES

“WORST CASE” WATER CONSUMPTION USING NAPA COUNTY FACTORS

Presented below are the calculations used to complete this WAA with the a) assumed County
Values and b) more detailed use estimates for groundwater consumption at the site. This revision
to the WAA assumes “worst case” conditions with regard to water use for vineyard irrigation
(based on County of Napa “factors”) as requested by Mr. Hade on June 25, 2015. Further, as
agreed in our meeting with Planning Division staff on June 29, 2015, this WAA provides a clear and
complete summary table for this “worst case” evaluation.

Vinevard Irrigation Use

Existing

Current Vineyard Acreage = 102.28 acres minus 3.49 acres for existing Production/Accessory
Uses/Parking = 98.79 acres

County Factor for “worst case” vineyard water use: Irrigation--0.2 to 0.5 acre-feet/acre-year; Heat
Protection—0.25 acre-feet/acre-year, and Frost Protection—0.25 acre-feet/acre-year. Adding
these numbers results in a composite factor of 0.7 to 1.0 acre-feet/acre-year. Using the “worst
case” factor of 1.0 acre-feet/acre-year results in:

TOTAL ESTIMATED EXISTING VINEYARD IRRIGATION USE = 98.79 acres x 1.0 acre-
feet/acre-year (total) = 98.79 acre-feet/year

Future

The area of the new Hospitality Center/Office Building, parking lot and proposed landscape
improvements on the south and west sides of the existing Winery area is currently planted in



vineyards and/or existing dirt & gravel roads. As noted above, for this worst case evaluation,
vineyards are assumed to consume 1.0 acre-feet/acre-year for irrigation and frost protection. The
amount of water which will be saved by removal of these vineyards is estimated as follows:

Vineyards removed = 1.23 acres
A portion of the vineyard is expected to be replanted as part of the landscaping plan:
New vineyards replanted = 0.10 acres
Net Vineyards removed: 1.23 acres — 0.10 acres = 1.13 acres
1.13 acres X 1.0 acre-feet/acre-year = 1.13 acre-feet/year

TOTAL ESTIMATED FUTURE VINEYARD IRRIGATION USE = 98.79 — 1.13 = 97.66 acre-
feet/year.

Landscape Irrigation Use

Existing

Using the Napa County Factor for “Domestic and Landscaping” of 0.5 acre-feet/year per 100,000
gallons of wine produced, and recent (2013) actual wine production of 134,819 gallons, domestic
and landscape uses would be:

TOTAL ESTIMATED EXISTING DOMESTIC AND LANDSCAPE IRRIGATION USE = 0.5
acre-feet/year per 100,000 gallons of wine x 134,819 gallons = 0.67 acre-feet/year

Future

Similarly, using the same Napa County Factor and the projected future maximum (currently
permitted) wine production of 225,000 gallons per year:

TOTAL ESTIMATED FUTURE DOMESTIC AND LANDSCAPE IRRIGATION USE = 0.5 acre-
feet/year per 100,000 gallons of wine x 225,000 gallons = 1.12 acre-feet/year

Winery Process Use

Using the Napa County Factor for process water use (washing tanks, floor washing, cleaning
equipment, etc.; 2.15 acre-feet/100,000 gallons of production), the total Winery Process Use is
estimated as:

Existing

Estimated Current Water Use: 134,819 gallons of wine production/year x 2.15 acre-feet/100,000
gallons = 3.22 acre-feet/year

Future

Estimated Future/Permitted Production Water Use: 225,000 gallons/year x 2.15 acre-feet/100,000
gallons = 4.84 acre-feet/year

Staff Water Use




Existing

As noted above, we believe the Napa County Factor used for Landscape Irrigation (“Domestic and
Landscaping”) includes all domestic water uses, including Staff Water Use and Visitor Water Use.
Hence, there is no additional estimated use for this category.

Future
See above regarding the Existing situation.

Visitor Water Use.

Existing

See above discussion under Staff Water Use.
Future

See above discussion under Staff Water Use.

Worst Case Total Estimated Water Use

The following paragraphs provide a narrative for the vales in Table A at the end of this section.
Existing

The total estimated existing water demand at Bouchaine project is the Existing Vineyard Use (worst
case estimate of 98.79 acre-feet per year), Landscape Irrigation (and Domestic) Use (0.67 acre-
feet/year), and Winery Process Water Use (3.22 acre-feet/year). As noted above, Staff Water Use
and Visitor Water Use are included in the Landscape Irrigation category. That Total Water Use is
102.68 acre-feet/year, as summarized in Table A at the end of this Section.

If we a) assumed that this entire water usage came from on-site groundwater wells and b)
converted this use to an “availability factor” (acre-foot/acre) for this property of 102.28 acres, that
factor would be:

Availability Factor = Annual water use/property acreage = 102.68 acre-feet/102.28 acres = 1.004
acre-feet/acre, just barely more than is available per historic Napa County standards.

Future

Similar to the Existing case, the total estimated future water demand from the project is the sum of
the Net Vineyard Use (98.79 — 1.13 = 97.66 acre-feet per year), Landscape Irrigation (including
Domestic) Use (1.12 acre-feet/year), and Winery Process Water Use (4.84 acre-feet/year). As
before, Staff Water Use and Visitor Water Use are included in the Landscape Irrigation category.
That Total Water Use is 103.62 acre-feet/year (as summarized in Table A below), also more than is
available per Napa County standards. Using the same assumptions as for current use, the
“availability factor” for this property would be:

Availability Factor = Annual groundwater use/property acreage = 103.62 acre-feet/102.28 acres =
1.013 acre-feet/acre.



Table A—Summary of “Worst Case” Estimated Total Water Use (Existing and Future)

Type of Estimated Water Use Existing (in acre- Future (in acre-feet/year)
feet/year)

Vineyard Irrigation Use 98.79 97.66

Landscape Irrigation Use 0.67 1.12

Winery Process Water Use 3.22 4.84

Staff Water Use -- --

Visitor Water Use -- --

Total Worst Case Estimated Use 102.68 103.62

REASONABLE ASSUMPTIONS/ALTERNATE SOURCES/SITE SPECIFIC USE

The use of more reasonable assumptions, alternative sources of water currently and potentially
available at Bouchaine, and actual water use data from the facility, are considered in the following
subsections.

Vinevard Irrigation Use

As described in Section 3 above, we evaluated four alternative approaches to estimated vineyard
irrigation use; each is described (with calculations) in the following three subsections.

A. Revised Factor:

The total amount of existing vineyard water use was estimated to be 98.79 acre-feet/year using the
“worst case” Napa County water use factors. However, in this case (both existing and future
operations), it should be noted that the factor used includes irrigation, heat protection and frost
protection. This is a substantial overestimate of water use in the vineyards at Bouchaine
Vineyards, Inc. because the Carneros facility does not use water for either heat protection (due to
the cooler Carneros region weather) or frost protection (due to the more moderate weather in the
Carneros region and the absence of required/appropriate facilities/equipment in the vineyards).
Eliminating the factors for heat protection and frost protection (each 0.25 acre-feet/acre-year, or a
total of 0.5 acre-feet/acre-year), results in a reduced water use for irrigation in the vineyards for the
Existing and Future cases. Using only this factor results in estimated groundwater uses for
Vineyard Irrigation only of:

Existing

TOTAL ESTIMATED EXISTING VINEYARD IRRIGATION USE = 0.5 acre-feet/acre-year x
98.79 acres = 49.39 acre-feet/year

Future

TOTAL ESTIMATED FUTURE VINEYARD IRRIGATION USE = 0.5 acre-feet/acre-year x
97.66 acres = 48.83 acre-feet/year

[t should also be noted that the majority of vines at the Bouchaine Vineyards, Inc. facility are 11 to
31 years old. Due to the vine ages and, as a result of developing a very deep root system and
being in a very mild climatological area (due to proximity to San Pablo Bay), irrigation rates have
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been, in practice, dramatically less than the standard Napa County vineyard irrigation factor of 0.5
acre-feet/acre. We have chosen not to take further “credit” for this reality at this point.

B. Alternate Sources/Diverted and/or Recycled Water:

It should also be noted that the current requirement for vineyard irrigation water is currently met
entirely by the use of a) water diverted from a local “Blue Line” stream through a series of off-site
reservoirs and/or b) recycled (tertiary treated processed) wastewater from a nearby off-site
reservoir as provided by the Sonoma Valley County Sanitation District.  That is, at the present
time, no on-site groundwater is used for winery irrigation. These forward thinking, “green”
solutions to concerns about groundwater availability in the Carneros Region should be viewed as a
very positive action by Bouchaine Vineyards, Inc. in their current and future operation of the facility.

As noted above, a copy of the Division of Water Rights Order from the State Water Resources
Control Board is provided in Attachment 3 hereto. Similarly, a copy of the signed agreement
between Bouchaine Vineyards, Inc. and the Sonoma County Sanitation District is provided in
Attachment 4 hereto.

The property is also negotiating for an additional source of recycled wastewater for vineyard (and
possibly landscape) irrigation uses from the Napa County Wastewater District and the Los
Carneros Water District when delivery lines (currently under construction) are completed to Las
Amigas Road (hopefully in late 2015). A copy of the latest draft agreement is provided in
Attachment 5 hereto. This recycled water should serve as back-up to the water from the Sonoma
Valley County Sanitation District and increase the likelihood of “guaranteed” water availability from
“green sources” and substantially reduce the likelihood of using groundwater pumped at the site
for vineyard irrigation use. Therefore, there is actually a further reduction in vineyard water uses in
both the Existing and Future cases described in this Section.

Existing
ESTIMATED EXISTING VINEYARD IRRIGATION USE (from groundwater) = O acre-feet/year
Future
ESTIMATED FUTURE VINEYARD IRRIGATION USE (from groundwater) = O acre-feet/year
C. Alternate Source/Process Water and Stormwater from the Process Water Pond:

As described previously above, we are also evaluating the use of this source of vineyard irrigation
water. Per ongoing discussions, minor improvements to the process water system will need to be
made, but the capacity is available, and we’d like to have the option of using this source in the
future.

In summary, in Section 3 herein, historic use of off-site water (diverted or recycled) has been
documented for the years 2007 to 2015, and averaged 8.09 acre-feet/year, even during our
current drought. The Process Water estimate follows below.

Existing

ESTIMATED EXISTING VINEYARD IRRIGATION USE (from Off-site Water Sources) = 8.09
acre-feet/year

11



Future

ESTIMATED FUTURE VINEYARD IRRIGATION USE (from Off-site Water Sources) = 8.00
acre-feet/year

D. SUMMARY—Based on the information provided above in Section 3, Subsections 1
through 5, and responding to concerns expressed by the County of Napa Planning Division
regarding the “non-guaranteed” nature of the “recycled water” source (due to an existing 5-
year length of the contract), and to account for variations in future weather, crop
age/replanting, etc., we are choosing to use the maximum recent irrigation use values
(2007 to 2015) identified above (12.34 and 12.12 acre-feet per year, respectively) for the
Existing and Future case.

Landscape Irrigation Use

Existing

The existing turf and landscaping areas, and associated water uses, are estimated to be:
Turf: 0.09 acres X 1.5 acre-feet/acre-year = 0.14 acre-feet/year
Landscaping/trees: 0.33 acres X 0.8 acre-feet/acre-year = 0.27 acre-feet/year

TOTAL ESTIMATED EXISTING LANDSCAPE IRRIGATION USE = 0.14 + 0.27 = 0.41 acre-
feet/year

Future

There will be minimal modifications to existing on-site landscaping. The project Landscape
Architect’s estimate for landscape irrigation water use noted above (1.5 acre-feet/acre/year water
for turf, and 0.8 acre-feet/acre/year water for landscaping/trees) are applicable here as well.

The proposed new areas of turf, landscaping/trees, and hydroseeding, and associated water use
(using Section 3 Factors), are estimated to be:

Turf: 0.09 acres X 1.5 acre-feet/acre-year = 0.135 acre-feet/year
Landscaping/trees: 0.085 acres X 0.8 acre-feet/acre-year = 0.07 acre-feet/year
Hydroseeded: 0.15 acres X 0.4 acre-feet/acre-year = 0.06 acre-feet/year

ESTIMATED FUTURE LANDSCAPE IRRIGATION USE = 0.135 + 0.07 + 0.06 = 0.27 acre-
feet/year for new areas.

TOTAL ESTIMATED FUTURE LANDSCAPE IRRIGATION USE = Existing + Future = 0.41 +
0.27 = 0.68 acre-feet/year.

As noted previously, the entire 0.68 acre-feet/year use may be supplied by recycled water in the
future. Given that the pipeline from Napa County Wastewater District and the Los Carneros Water
District is under construction at present and is not yet available to the Bouchaine property, we
have not included this “mitigation” in Table B below.
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Winery Process Use

In the absence of other more specific and actual data, we will use the Napa County Factor for
process water use (washing tanks, floor washing, cleaning equipment, etc.; 2.15 acre-
feet/100,000 gallons of production) for both the Existing and Future cases. The total Winery
Process Use is estimated as:

Existing

TOTAL ESTIMATED EXISTING WINERY PROCESS WATER USE: 134,819 gallons of wine
production/year x 2.15 acre-feet/100,000 gallons = 3.22 acre-feet/year

Future

TOTAL ESTIMATED FUTURE WINERY PROCESS WATER USE: 225,000 gallons/year x
2.15 acre-feet/100,000 gallons = 4.84 acre-feet/year

Staff Water Use

Existing

Staffing is currently (and has been for a while) at 15 total employees (12 full time and 3 part time)
except during harvest/crush season, when an additional 1 full time and 2 part time staff are added.
Total (by weekday, weekend, and crush periods) wastewater generation is estimated in Table 1.a.
previously submitted (see Attachment 2 hereto). These estimated use numbers are provided
below:

Current Weekday: 52,853 gallons/year
Current Weekend: 6,240 gallons/year
Current Crush: 2,250 gallons/year

Therefore, Total Estimated Current Staff Waste Water Generation: 61,343 gallons/year x 3.069
acre-feet/1,000,000 gallons = 0.19 acre-feet/year

Based on historic on-site research about actual water use/wastewater generation data conducted
in Fall, 2014 (to support our efforts to demonstrate that the existing septic system is adequate for
current and future use at the Bouchaine Vineyards, Inc. facilty) and historic rule of thumb ratios
between potable water use and waste water generation, we’ve developed factors to convert waste
water generation to domestic/potable water use. These factors are applicable to both the Existing
and Future cases, as described in Section 3 above.

Values for wastewater generation (see Table 1.A attached) are converted to domestic water supply
use by multiplying by:

Conversion factor to account for water efficient devices and actual use vs. estimated use (as
recommended by Theodore J. Walker, REHS in his October 13, 2014 report included in the
original UP MOD and Variance Application): 1.00 - 0.30 = 0.70.

Conversion factor to account for water use vs. waste water generation: 1.0/0.9 = 1.11.
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TOTAL ESTIMATED EXISTING STAFF DOMESTIC WATER USE = 0.19 acre-feet/year x 0.7
x 1.1 = 0.14 acre-feet/year

Future

When the Use Permit Modification is granted, and the new Hospitality Center/Office Building (with
kitchen) constructed, an additional 4 full time and 2 part time employees will be hired for those
operations (for a total of 21 employees; 16 full time and 5 part time). It is also anticipated that
crush employees will remain at 1 full time and 2 part-time. This results in a total of 24 employees.
Using the same approach as above, that results in an estimate of waste water generation (see
Table 1 attached) as follows:

Future Weekday: 72,248 gallons/year
Future Weekend: 8,580 gallons/year
Future Crush: 2,250 gallons/year

Total Estimated Future Staff Waste Water Generation: 83,258 gallons/year x 3.069 acre-
feet/1,000,000 gallons = 0.26 acre-feet/year

TOTAL ESTIMATED FUTURE STAFF DOMESTIC WATER USE = 0.26 acre-feet/year x 0.7
x 1.1 = 0.20 acre-feet/year

Visitor Water Use.

Existing

The existing visitor facilities, and the existing permitted Marketing Plan (including two very large
two-day events of up to 150 persons per day), is discussed in detail in the Use Permit Modification
Application. That discussion, and the October 13, 2014 “Septic System Feasibility Report for
Domestic Wastewater,” were used to estimate the waste water generation analysis shown in Table
1A (dated February 13, 2015 and previously submitted on February 18, 2015; Attachment 2
hereto) and below provides background information and use factors (based on actual measure on-
site data) for water use by staff, visitors, and Marketing Plan activities.

Walk-in Wine Tastings: 47,655 gallons/year

Private Promotions & Dinners: 320 gallons/year

Annual Wine Auction Activities: 800 gallons/year

Wine Related Groups w/ Meal & Tasting: 300 gallons/year
Meetings with Lunch or Dinner: 20,000 gallons/year

April in Carneros: 720 gallons/year

Holiday in Carneros: 720 gallons/year

e A A

Total Estimated Current Visitor Waste Water Generation = 70,515 gallons/year x 3.069 acre-
foot/1,000,000 gallons = 0.22 acre-feet/year.

Using the same conversion factors as was used immediately above for staff water use yields:

TOTAL ESTIMATED EXISTING VISITOR DOMESTIC WATER USE = 0.22 acre-feet/year x
0.7 x1.11 = 0.17 acre-feet/year
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Future

The improvement of the visitor facilities, and the upgrade of the visitor service approach to include
wine and food pairings (with the tasting experience) and sit-down tastings with dinner or lunch
activities, will increase visitor water use over present operations (due to food preparation uses and
an increase in visitor time on-site). Partly off-setting these changes is the elimination of very large
events (up to 150 persons per day) that have been previously permitted. The new Marketing Plan
is discussed in detail in the Use Permit Modification Application (as modified on February 18,
2015). That discussion, and the October 13, 2014 “Septic System Feasibility Report for Domestic
Wastewater” (Attachment 5 hereto) were used to estimate the waste water generation analysis
shown in Table 1 (Attachment 2) and below:

Walk-in Wine Tastings: 70,320 gallons/year

By Appointment Wine Tastings with “Flavor Bites”: 21,900 gallons/year
Private Promotions & Dinners: 6,000 gallons/year

Annual Wine Auction Activities: 800 gallons/year

Wine Related Groups w/ Meal & Tasting: 7,200 gallons/year

Meetings with Lunch or Dinner: 20,000 gallons/year

Special Wine and Food Events: 20,800 gallons/year

Chef’s Dinner Series: 33,600 gallons/year

© N ORI~

Total Estimated Future Visitor Waste Water Generation = 180,620 gallons/year x 3.069 acre-
foot/1,000,000 gallons = 0.55 acre-feet/year

Using the same conversion factors as was used for Staff Domestic Water Use yields:

TOTAL ESTIMATED FUTURE VISITOR DOMESTIC WATER USE = 0.55 acre-feet/year x
0.7 x 1.11 = 0.43 acre-feet/year.

The following paragraphs provide a narrative for the figures in Table B at the end of this section.
Existing

The Total Estimated Water Use provided in Table B is the sum of the More Reasonable
Assumption evaluation above.

The major reduction (compared to Table A) comes from the reality that a) the 1.0 acre-foot/acre
factor overestimates Bouchaine vineyard irrigation use dramatically, b) all Vineyard Irrigation Use
remaining is currently (and in the Future, will be) provided by using recycled, tertiary-treated
wastewater from the Sonoma Valley County Sanitation District (and other “off-site” sources
described herein), and c¢) per direction by County of Napa Planning Division, we have used historic
(2007 to 2015) actual vineyard irrigation uses. The Total Water Use (from groundwater; see
footnote) is estimated to be 16.28 (Existing) and 18.10 (Future) acre-feet/year as shown in Table B
at the end of this Section. If this use was converted to an “Availability Factor” (acre-foot/acre) for
this property of 102.28 acres, that factor (for comparison) would be:

Availability Factor = Annual groundwater use/property acreage = 16.28 acre-feet/102.28 acres =
0.159 acre-feet/acre.
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Future

Again, remembering that (for this evaluation) all Vineyard Irrigation Use is provided by non-
groundwater sources (e.g., using a) diverted stream water flows and/or “recycled water” from
Sonoma County and/or Process Water and stormwater runoff from the Process Water pond), the
actual Total Water Use is estimated to be 18.23 acre-feet/year. |If this use was converted to an
“Availability Factor” (acre-foot/acre) for this property of 102.28 acres, that factor (for comparison)
would be:

Availability Factor = Annual groundwater use/property acreage = 18.23 acre-feet/102.28 acres =
0.178 acre-feet/acre

Table B—Summary of “Reasonable Case” Estimated Total Water Use (Existing and Future)

Type of Estimated Water Use Existing (in acre- Future (in acre-feet/year)
feet/year)

Vineyard Irrigation Water Use* 12.34 12.12*

Landscape Irrigation Use 0.41 0.68

Winery Process Water Use 3.22 4.84

Staff Water Use 0.14 0.20

Visitor Water Use 0.17 0.43

Total More Reasonable Case Estimated Use 16.28 18.27

Footnotes:

*The Vineyard Irrigation water uses (in both the Existing and Future cases) do not result in
additional well pumping because the water comes from a) off-site source of diverted stream water,
b) recycled water, or ¢c) pumping Winery Process Water (already accounted for in Table B) and
stormwater runoff (from the open portions of the process area) out of the existing Process Water
Pond.

**The Future case is slightly less than the Existing case due to a reduction in total vineyard area.

The incremental increase in water use for the Future case is 1.99 acre-feet per year, or a 11.18%
increase over Existing, using this approach.

Even including the redundant Vineyard Irrigation Water Use above, the overall factor for the Existing
Bouchaine property is only about 53.0% of the 0.3 acre-foot/acre factor used for the heavily
impacted MST region. Similarly, the factor for the Future case is about 59.5% of the MST factor.

SECTION 5--WATER SOURCES
Existing
The existing water system consists of:

1. Four On-Site Water Wells (with only Wells #1 and #3 providing water for potable and domestic
uses) with a total capacity of 15,840 gallons/day of groundwater for potable uses. Irrigation uses
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for groundwater from Wells #2 and #4 are not included in this total. All on-site wells are shown in
Figure 1 previously submitted. See also previously submitted well logs and well investigation
reports (also provided as Attachment 6 hereto).

2. One large winery process water pond with pump and aeration (currently used for process
wastewater and stormwater (from the open areas of the crush pad area) treatment only; historic
use for vineyard irrigation)

3. Five 10,000 gallon concrete tanks for potable water storage (in the Production Building)
4. Large (71,000 gallon) firewater tank
5. Smaller (10,000 gallon) irrigation storage tank (not currently used).

6. There is also a direct connection to a nearby offsite reservoir (Reservoir 3 to the south of the
Bouchaine property; see Figure 2) that can supply either or both 1) diverted stream water from the
unnamed “Blue Line Stream to the east and south from the Bouchaine facility (see also creek
diversion point 1 and Reservoir 2 on Figure 2) and 2) Sonoma Valley County Sanitation District
recycled water (for vineyard irrigation only) which is received via pipeline at Reservoir 2 (see Figure
2). Per Mr. Hade’s direction, these valuable sources of water have not been included in this
analysis, for either the “Existing” or “Future” cases. In the table immediately above, the volumes of
water used from those sources are assumed to be pumped from existing Bouchaine wells.

The controlled use of all these sources of water can satisfy the present “Worst Case” daily use and
annual demand for the facility.

Finally, as a) part of the Use Permit Modification Application and, b) as part of Bouchaine’s
compliance with the recent Environmental Health “approval” of the Bouchaine Winery Water
System (and when permitted and constructed), Bouchaine will add a new well (Well #6--
completed) and pump with a capacity of 7,200 gallons per day of groundwater, for a total supply
of 23,040 gallons per day for potable water from on-site Wells #1, #3, and #6. Building Permit
Applications have been filed (July 9, 2015) and a resubmittal/response to comments filed (August
27, 2015). The permit was granted September 1, 2015.

Future

As noted above, Well #6 is being added to the system; when completed it will have a capacity of
7,200 gallons per day of groundwater, for a total supply of 23,040 gallons per day for potable
water from on-site Wells #1, #3, and #6. In addition, a new 12,000 gallon fire water tank will be
added for the new Hospitality Center. We are also submitting data and facility improvement
information that will allow Process Water and stormwater runoff from the open process areas (that
flow to the existing Process Water Pond) to be used as vineyard irrigation water. Also, as noted
previously, for additional vineyard irrigation needs/flexibility, Bouchaine is currently in negotiations
to add a future connection to the Napa County Sanitation District/Los Carneros Water District
recycled water system (for vineyard irrigation and possible landscape irrigation only). Again, this
potential source has not been considered in this analysis.
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SECTION 6 —RECHARGE EVALUATION

Firma Design Group contracted with O’Connor Environmental, Inc. (OE-I) to perform the necessary
evaluation of recharge for the Bouchaine Vineyards, Inc. project. Their final report, dated
September 17, 2015, is attached hereto as Attachment 8. The OE-| recharge estimation (pages
5-13 of the noted report) evaluated both a “normal precipitation” scenario (year 2010) and a
“drought” scenario (year 2014) and, applying the Soil Water Balance (SWB) model to the project
recharge area, concluded that average water year recharge was approximately 3.9 inches per
year, or 301.3 acre-feet per year over the recharge area. During drought conditions, recharge was
significantly lower at approximately 0.7 inches per year, or 54.1 acre-feet per year over the
recharge area. OE-| further stated that “the recharge estimates are conservative in that they
represent recharge from infiltration of precipitation only. Significant additional recharge may occur
through streambed infiltration, groundwater inflows from outside the defined project recharge area,
and/or from excess irrigation.”

[t should also be noted that both the “normal precipitation” and “drought condition” recharge
quantities far exceed, by 1,665 per cent and 299 per cent, respectively, anticipated groundwater
use (e.g., 18.10 acre-feet/year; see Table B above) from the Bouchaine Winery Improvement
Project.

SECTION 7--LOCAL WELL LOCATION/DATA RESEARCH AND WELL
INTERFERENCE EVALUATION

Over the past few weeks, we have conducted additional outreach efforts with surrounding property
owners/occupants to assist in identifying any existing wells within a 500-foot radius of the three
primary wells on the Bouchaine Vineyards, Inc. site. We attempted to contact the
owners/occupants of 10 nearby, surrounding properties (and actually talked with 8 owners or
owner representatives of those properties). In summary, the data available from this research
identified two nearby off-site wells within 500’ of any of the three active wells on-site.

The two wells identified were on Assessor Parcel Numbers 047-330-026 and 047-390-001, both
due north from the Bouchaine Vineyards, Inc. parcel. See Figure 3 attached hereto. These
identified wells are both nominally upgradient of the Bouchaine wells and are, respectively,
approximately 286 feet and 447 feet from the Bouchaine wells and 280 feet deep and 125 feet
deep, respectively. The nearest Bouchaine well (Well #1) is, in comparison, 162 feet deep.
Pumping rates for the two nearest off-site wells are reported to be 20 gallon per minute (gpm) and
5-10 gpm, respectively, as compared to the nearest Bouchaine well at 6 gpm.

Consistent with the WAA Guidance Document, we also requested information about the off-site
wells’ seal depth and screened interval, as well as soil conditions at each well location. That data
was not available from the property owners, or from other non-confidential sources.
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Following the WAA Guidance Document, we evaluated the potential for well to well interference
from future use of the Bouchaine wells. We considered the projected use of those three on-site
wells (the future case is significantly less than historic uses) and the relative ground elevation and
depth of the 2 identified off-site wells within 500°.

We also reviewed the five (5) example evaluations presented in tabular form on pages 36-38
(Tables F-6 to F-10) of Appendix F to the WAA Guidance Document and noted that, even with
pumping rates of 30, 100 and 300 gpm in those examples, in none of the five cases were well
drawdown estimates more than the significance level of 10 to 15 feet at distances (from the
potentially impacted well) of over 100 feet. Given the Bouchaine pumping rate of 6 gpm, and
distances from the two off-site wells of 286 and 447 feet, we do not believe either of those 2
nearby local wells will be significantly impacted after completion of the proposed project.

Finally, O’Connor Environmental, Inc. (OE-I) was contracted to perform a site- and well-specific
“Well Interference Analysis.” That work is presented on pages 14 to 17 of their September 17,
2015 report (Attachment 8 hereto). OE-I concluded that “the magnitudes of drawdown at
neighboring wells at expected pumping rates and durations will not exceed 4.6 feet, significantly
less than the 10 to 15 feet criteria specified in the Napa County WAA Guidance Document. The
evaluation is based on analysis of the drawdown resulting from pumping each of the project wells
individually at the pumping rates noted...”

SECTION 8--SUMMARY AND CONCLUSIONS

As presented above, the “reasonable case” estimated overall water use for the Bouchaine
Vineyards, Inc. property after approval of the Use Permit Modification for the Bouchaine Winery
Improvement Project is substantially less than (approximately 53% to 60% of) the parcel’s potential
allowable water allotment if calculated with the MST water deficient area value of 0.3 acre-
foot/acre. With a variety of sources of water for the project site now and in the future (as described
above) the facility should have no trouble meeting its water needs with very minimal impacts to
groundwater resources. Recharge analysis and well interference evaluations demonstrate that the
proposed project will not exceed WAA Guidance Document levels of impact. Therefore, this Water
Availability Analysis should be sufficient to satisfy the requirements of the Public Works Department
and the Planning Division.
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Introduction

Bouchaine Vineyards, Inc. is located at 1075 Buchli Station Road, Napa, CA (APN 047-320-031).
The property owners are seeking to modify their Use Permit to allow for improved efficiency of
winery operations and improved visitor experience. In response to a July 24, 2015 revised
submittal of the Use Permit Major Modification and Variance Application, the Napa County
Department of Planning, Building, & Environmental Services requested some additional analysis
consistent with the Water Availability Analysis (WAA) Guidance Document adopted in May of
2015.

This report is intended to supplement the primary WAA document being revised and re-
submitted by Firma Design Group. Specifically, the report addresses two aspects of the WAA
requirements: Tier |- a site specific estimation of the average annual recharge and drought
condition recharge available to the project site, and Tier lI- an analysis of the potential for well
interference at neighboring wells located within 500-ft of the project wells.

Limitations

Groundwater systems of Napa County and the Coast Range are typically complex, and available
data rarely allows for more than general assessment of groundwater conditions and delineation
of aquifers. This analysis is based on limited available data and relies significantly on
interpretation of data from disparate sources of disparate quality. Drillers' reports and water
quality data available for this assessment were made available to us by the property owner.
Additionally, groundwater resources in the Carneros Region have not been studied in detail the
way they have in the neighboring Napa and Sonoma valleys. This places a limitation on the
development of site specific WAAs such as this one in that no regional analysis is available to
provide overall context for the WAA.

Background

The Bouchaine Vineyards, Inc. parcel is located in the Carneros region of Napa County about 6.5
miles southwest of the city of Napa. The parcel is located in the southeastern portion of a large
(~12 square miles) region underlain by the Huichica Formation (Ph) (Figure 1). The Ph is a
relatively undeformed stratified sedimentary deposit consisting of gravel, sand, reworked tuff,
clay and conglomerate (Weaver, 1949). Groundwater resources in the Carneros region have
not been studied in detail, however LSCE (2013) reviewed drillers' logs in the area and
described the deposits as mostly clay with thin sand and gravel beds and the wells as tending to
be relatively shallow and low yielding. No recent groundwater elevation monitoring data is
available, however LSCE (2011) describe groundwater hydrographs from the 1960s and 1970s
for three wells in the Carneros region; one well indicates a trend of declining elevations and the
other two show relatively stable elevations.



Bouchaine Vineyards Water Availability Analysis

Upon completion of the proposed project there will be three active and three inactive wells on
the project parcel (Figure 2, Table 1). Wells 1 and 3 will provide potable water for domestic and
process water uses; Well 6 will be completed to provide additional domestic/process water
supply (upon completion of building permit for the water system improvements). Wells 2 and 4
will no longer be in use in the proposed project scenario, and Well 5 was drilled but never
completed, and will be abandoned. Driller's logs were obtained for the three active wells, Wells
1, 3, and 6. Well 1 was completed in 1971 to a depth of 162-ft, Well 3 was completed in 1990
to a depth of 500-ft, and Well 6 was completed in 2014 to a depth of 180-ft (Table 1). All three
driller's reports indicate relatively thin layers of primarily clay deposits with varying amounts of
sand and gravel.

Figure 1: Location of the project parcel, extent of the project recharge area, and surficial geology from California
Geological Survey (CGS) 2010, the Huichica Formation is represented by the brown-orange areas with the
symbol Ph, and the stream layer is from the National Hydrography Dataset (NHD).

3



Bouchaine Vineyards Water Availability Analysis

Figure 2: Locations of project wells and neighboring wells.



Bouchaine Vineyards Water Availability Analysis

Table 1: Well completion details for project wells 1, 3, and 6.

Well Details Well 1 Well 3 Well 6
Date Drilled 1971 1990 2014
Depth 162 500 180
S d Interval(s) 22-162 80 - 140, 220 - 300, 60 - 180
creened Interval(s - 360 - 500 -

Recharge Analysis

The Soil Water Balance (SWB) model developed by the U.S. Geological Survey (Westenbroek et
al. 2010) was used to produce a spatially distributed estimate of annual recharge in the vicinity
of the Bouchaine Vineyards, Inc. parcel. This model calculates runoff based on the Natural
Resources Conservation Service (NRCS) curve number approach and calculates Actual
Evapotranspiration (AET) and recharge based on a modified Thornthwaite-Mather soil-water-
balance approach (Westenbroek et al. 2010). The project aquifer recharge area was defined by
the drainage area up-gradient of the project wells. This entire area is underlain by the Huichica
Formation and is approximately 927 acres in size.

This approach simulates recharge from infiltration of precipitation only. Significant additional
recharge may occur through streambed infiltration, groundwater inflows from outside the
defined project recharge area, and/or from excess irrigation, however quantifying these
recharge components is beyond the scope of this analysis.

Model Development

The model was developed using a 10-meter resolution rectangular grid and water budget
calculations were made on a daily time step. Key spatial inputs included a flow direction map
developed from the USGS 10-meter resolution Digital Elevation Model, a land cover dataset
developed through interpretation of aerial photography (Figure 3), a distribution of Hydrologic
Soil Groups (A through D classification from lowest to highest runoff potential), and Available
Water Capacity (AWC) developed from the NRCS Soil Survey Geographic Database (SSURGO)
(Figure 4).

A series of model parameters were assigned for each land cover type/soil group combination
including a curve number, a maximum infiltration rate, an interception storage value, and a
rooting depth (Table 2). Curve numbers were assigned based on standard NRCS values. Results
from the aquifer analysis discussed below were used to estimate the hydraulic conductivity (K)
of the aquifer material which was used to define the maximum infiltration rate as 0.9 ft/day
(10.8 in/day). Interception storage values and rooting depths were assigned based on literature
values and previous modeling experience. Infiltration rates for hydrologic soil groups A through
D were applied based on Cronshey et al. (1986) (Table 3) along with default soil-moisture-
retention relationships based on Thornthwaite and Mather (1957) (Figure 5).
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Daily precipitation, and daily minimum and maximum air temperature data were compiled for
the Napa State Hospital climate station which is located ~5.3 miles northeast of the project
parcel (Figure 6). This station was selected because it is the best available climate station in
proximity to the project site with a long and continuous period of record. Based on

Figure 3: Land cover map used in the SWB model.
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Figure 4: Soil map used in the SWB model.
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the PRISM dataset which describes the spatial variations in long-term precipitation for the
continental U.S., the 1980 to 2010 mean annual precipitation at the climate station location
was 26.8 inches versus 24.0 inches for the project recharge area (PRISM, 2010). The
precipitation data was scaled down by a factor of 0.89 to account for the difference in
precipitation between the station location and the project recharge area. Water Year 2010 was
selected to represent average water year conditions for the analysis because it represents a
recent year with near long-term average precipitation conditions (25.7 inches at the scaled
Napa State Hospital station). The model was also evaluated for water year 2014 to represent
drought conditions. Water year 2014 precipitation was 17.5 inches or approximately 73% of
long-term average conditions.

Table 2: Soil and land cover properties used in the SWB model.

Maximum | Interception Storage
Curve Number Infiltration Values Rooting Depths (ft)
Rate Growing Dormant
Land Cover C Soils D Soils (in/day) Season Season C Soils D Soils
water 100 100 10.8 0.000 0.000 0.00 0.00
developed - low intensity 82 86 10.8 0.010 0.005 2.00 1.80
pasture 74 80 10.8 0.080 0.015 1.00 1.00
vineyard 75 81 10.8 0.080 0.015 2.00 1.90

Table 3: Infiltration rates for NRCS hydrologic soil groups (Cronshey et al., 1986).

Infiltration
Soil Group Rate (in/hr)

A >0.3
B 0.15-0.3
C 0.05-0.15
D <0.05
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Figure 5: Soil-moisture-retention table (Thornthwaite and Mather, 1957).
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Figure 6: Daily precipitation and minimum and maximum air temperature used in the SWB model.

Results

The simulated Water Year 2010 (average water year) recharge results indicate that recharge
varied across the project recharge area from ~1.2 to ~9.9 inches with the exception of areas
classified as water where the model assumes zero recharge (Figure 7 and Table 4). Spatially
averaged over the project recharge area, the 25.7 inches of precipitation was partitioned as
follows: Actual Evapotranspiration (AET) = 11.0 inches, Runoff = 10.8 inches, and Recharge = 3.9
inches. The simulated water year 2014 (dry water year) recharge results indicate that recharge
varied across the project recharge area from zero to 5.8 inches (Figure 8 and Table 4). Spatially
averaged over the project recharge area, only 0.7 of the 17.5 inches of precipitation was
recharged.

The recharge results can also be expressed as a total volume by multiplying the calculated
recharge by the project aquifer recharge area of 927 acres (Figure 1). This calculation yields an
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estimate of total recharge of 54.1 ac-ft during the drought conditions of water year 2014 and of
301.3 ac-ft for the average water year of 2010.

Water budget estimates are available for several larger watershed areas nearby including the
Santa Rosa Plain, the Napa River Watershed above Napa, and the Sonoma Valley. Comparisons
to these water budgets are useful for determining the overall reasonableness of the results
although one would not expect precise agreement owning to significant variations in climate,
land cover, soil types, and underlying hydrogeologic conditions.

The simulated Water Year 2010 average AET for the project recharge area represents ~43% of
the precipitation. This is somewhat lower than the results from neighboring watersheds where
mean annual ET was estimated to be equivalent to between 45% and 52% of mean annual
precipitation (Farrar et. al., 2006, Luhdorff and Scalmanini, 2013; Woolfenden and Havesi,
2014). The simulated Water Year 2010 runoff for the project recharge area represents ~42% of
the precipitation. This agrees well with the results from neighboring watersheds where mean
annual runoff was estimated to be equivalent to between 35% and 43% of mean annual
precipitation. The simulated water year 2010 groundwater recharge for the watershed
represents ~15% of the precipitation. This agrees well with the results from neighboring
watersheds where mean annual recharge was estimated to be equivalent to between 7% and
17% of mean annual precipitation (Farrar et. al., 2006, Luhdorff and Scalmanini, 2013;
Woolfenden and Havesi, 2014).

Table 4: Summary of water balance results from the SWB model.

WY 2010 WY 2014

% of % of

inches

precipitation

inches

precipitation

Precipitation 25.7 17.5

AET 11.0 43% 8.9 51%
Runoff 10.8 42% 7.9 45%
Recharge 3.9 15% 0.7 4%
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Figure 7: WY 2010 recharge simulated with the SWB model.
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Figure 8: WY 2014 recharge simulated with the SWB model.
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Aquifer Tests

Single well constant rate pump tests were performed in February of 2014 at Well 6 and in June
of 2014 at Wells 1 and 3. The tests were 8 to 9 hours in duration and groundwater elevation
measurements were taken at 5 to 30 minute intervals throughout the pumping period and for
an additional 8 to 9 hour recovery period. Pumping rates were 5, 6, and 10 gpm at Wells 1, 3,
and 6 respectively (Table 5).

The aquifer test data were analyzed using AQTESOLV and a type curve matching approach was
used to estimate aquifer properties. Time drawdown data for the three tests are shown in
Figure 9. Total drawdown after 8-9 hours of sustained pumping ranged from 3.8-ft at Well 3 to
12.8-ft at Well 6. The driller's logs indicate the presence of some clay-rich materials above or
within the upper portions of the screened intervals at all three wells. This suggests that
groundwater beneath the project parcel occurs under confined or partially-confined conditions.

Four mathematical solutions were applied in AQTESOLYV, the Theis (1935), Cooper-Jacob (1946),
and Papadopulos-Cooper (1967) methods for confined aquifers and the Hantush-Jacob (1955)
method for a leaky confined aquifer. No previous estimates of the Storage Coefficient (S) for
the Huichica Formation in the Carneros region are available. Farrar et al., (2006) estimated that
S ranged from 1.5e® to 1.5¢™ in areas underlain by the Huichica Formation and the
lithologically similar Glen Ellen Formation. Given the uncertainty in an appropriate value of S,
each solution was employed to estimate Transmisivity (T) using a range of plausible S values of
le®to 1e?.

The T estimates resulting from the aquifer test analyses range from 75 to 240 ft?/day at Well 1,
from 293 to 527 ftz/day at Well 3, and from 147 to 421 ftz/day at Well 6 (Table 6). The meanT
values were 160, 410, and 284 ftz/day at wells 1, 3 and 6 respectively. The wide range in T
estimates are not surprising given the heterogeneity in sediment textures indicated in the
drillers' logs and the poorly constrained aquifer S.

Table 5: Overview of aquifer tests performed on Wells 1, 3, and 6.

Well 1 Well 3 Well 6
Pumping Rate (gpm) 5 6 10
Duration of Test (hrs) 8 8 9
Duration of Recovery (hrs) 8 8 9
Maximum Drawdown (ft) 11.6 3.8 12.8
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Figure 9: Time/drawdown data from the aquifer tests performed on Wells 1, 3, and 6.
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Table 6: Aquifer test results for Wells 1, 3, and 6.

Transmisivity Storage

f2/d(T)  Coefficient (S) Notes
Solution
Theis 188 1.00E-03 Drawdown and Recovery
Theis 240 1.00E-06 Drawdown and Recovery
Hantush-Jacob 188 1.00E-03 Drawdown and Recovery
- Hantush-Jacob 240 1.00E-06 Drawdown and Recovery
T Papadopulos-Cooper 84 1.00E-03 Drawdown and Recovery
= Papadopulos-Cooper 137 1.00E-06 Drawdown and Recovery
Cooper_Jacob 75 1.00E-03 Drawdown Only
Cooper_Jacob 128 1.00E-06 Drawdown Only
MEAN 160
Theis 339 1.00E-03 Drawdown and Recovery
Theis 523 1.00E-06 Drawdown and Recovery
Hantush-Jacob 340 1.00E-03 Drawdown and Recovery
o Hantush-Jacob 527 1.00E-06 Drawdown and Recovery
T Papadopulos-Cooper 299 1.00E-03 Drawdown and Recovery
= Papadopulos-Cooper 480 1.00E-06 Drawdown and Recovery
Cooper_Jacob 293 1.00E-03 Drawdown Only
Cooper_Jacob 477 1.00E-06 Drawdown Only
MEAN 410
Theis 327 1.00E-03 Drawdown and Recovery
Theis 420 1.00E-06 Drawdown and Recovery
Hantush-Jacob 147 1.00E-03 Drawdown and Recovery
© Hantush-Jacob 238 1.00E-06 Drawdown and Recovery
T Papadopulos-Cooper 328 1.00E-03 Drawdown and Recovery
= Papadopulos-Cooper 421 1.00E-06 Drawdown and Recovery
Cooper_Jacob 147 1.00E-03 Drawdown Only
Cooper_Jacob 241 1.00E-06 Drawdown Only
MEAN 284

Well Interference Analysis

The closest neighboring wells to the project parcel that have been identified by Firma Design
Group are located to the north (Figure 2). The closest project well is Well 1 which is 286 and
447-ft away from the two neighboring wells. Well 6 is 366-ft from one neighboring well and
Well 3 is more than 500-ft from the closest neighboring well. The mean estimates of T and the
low-end estimate of S was used to solve Equation 1 (Cooper and Jacob, 1946) to determine the
amount of drawdown at each neighboring well resulting from 24 hours of continuous pumping
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at Wells 1, 3, and 6. Pumping rates were assumed to be consistent with the yields used during
the pump tests (5-10 gpm).

For the purposes of evaluating well interference potential, the low end value of 1e-6 was used;
this is a conservative assumption since a lower value of S will result in a larger zone of influence
surrounding a pumping well. The predicted drawdowns at the closet neighboring well ranged
from 1.8 to 4.6 feet and from 1.6 to 3.8 feet at the farther neighboring well. The largest
drawdowns resulted from pumping at Well 6 (Table 7).

s = 2.3Q/4uT log (2.25Tt/r’S) (Equation 1)

where s = drawdown in feet, Q= pumping rate in ft3/day, T = Transmisivity in ftz/day, t =
duration of pumping in days, r = distance from the pumping well in feet, and S is the Storage
Coefficient

These values are all significantly less than the 10 to 15-ft maximum drawdown criteria specified
in the county WAA Guidance Document. Although pumping durations in excess of 24 hours are
not expected, it is useful to note that longer duration pumping results primarily in the
expansion of the radius of influence rather than in increases in the magnitude of drawdown.
For example, pumping at Well 6 continuously for 100 days would only increase the drawdown
at the closest neighboring well to 7.1-ft. Sustained pumping at significantly higher pumping
rates than those assumed here is likely not possible owning to the yield limitations of the wells,
however it is worth noting that Well 6 could be pumped continuously for 24 hours at a rate as
high as 22 gpm before drawdown at the closest neighboring well would exceed 10-ft.

Table 7: Estimated drawdown at neighboring wells 1 and 2 after 24-hours of continuous pumping at the project
wells (see Figure 2 for well locations).

. Distance from Project Estimated Drawdown
Project Well (f ;
Well el {ft) (ft)
N1 N2 N1 N2
1 286 447 4.0 3.6
3 540 852 1.8 1.6
6 366 755 4.6 3.8
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Summary

Tier | - Recharge Estimation

Application of the Soil Water Balance (SWB) model to the project recharge area revealed that
average water year recharge was ~3.9 inches/yr or 301.3 ac-ft/yr. During drought conditions,
recharge was significantly lower at ~0.7 inches/yr or 54.1 ac-ft/yr. These recharge estimates
are conservative in that they represent recharge from infiltration of precipitation only.
Significant additional recharge may occur through streambed infiltration, groundwater inflows
from outside the defined project recharge area, and/or from excess irrigation.

Tier Il - Well Interference Analysis

The well interference analysis indicates that the magnitudes of drawdown at neighboring wells
at expected pumping rates and durations will not exceed 4.6-ft, significantly less than the 10 to
15-ft criteria specified in the Napa County WAA Guidance Document. This evaluation is based
on analysis of the drawdown resulting from pumping each of the project wells individually at
the pumping rates noted herein.
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