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Introduction

This Memorandum presents the results of a Water Availability Analysis (WAA) by Richard C.
Slade & Associates LLC, Consulting Groundwater Geologists (RCS), for a proposed vineyard
expansion project at 275 Long Ranch Road (the subject property), located in the Pritchard Hill
area of Napa County, CA. This document was prepared on behalf of the project engineer, Applied
Civil Engineering (ACE), to provide hydrogeologic analyses pertaining to the proposed project to
demonstrate conformance with applicable requirements of Napa County’s WAA Guidelines
(2015) and updates to the Guidelines by Napa County (2022a & 2024a). The following list is a
summary of the three WAA Tiers and their applicability to the proposed project.

A “Tier 17 WAA (“Groundwater Use for Napa County”) consists of calculating an
estimate of the annual groundwater recharge that occurs at the subject property and
comparing that estimate to the proposed groundwater extractions from the property
(Napa County, 2015 & 2024a). A Tier 1 WAA is required for the proposed project.

No wells are known to exist within 500 feet of the project well, and no offsite natural
springs used by others for water supply purposes are known to exist within 1,500 feet
of the project well. Therefore, “Tier 2” WAA (“Well & Spring Interference”) criteria have
been presumptively met for the proposed project, according to current Napa County
WAA requirements (2015 & 2024a).

A “Tier 3" WAA (“Groundwater / Surface Water Interaction”) is not required for the
proposed project to conform with current County WAA requirements because the
project well is not located within 1,500 feet of any “Significant Streams” (Napa County,
2024a; PBES & LSCE, 2023a & 2023b). Tier 3 WAA criteria have therefore been
presumptively met for the proposed project, according to current Napa County WAA
requirements (2015 & 2024a).

Site Conditions and Project Description

The subject property consists of a single parcel that is identified by Napa County Assessor’s
Parcel Number (APN) 032-030-070. The total assessed acreage of this parcel is 152.63 acres,
according to the May 30, 2024, version of the County’s GIS parcel layer (Napa County, 2024b).
Figure 1, “Regional Map,” shows the approximate boundary of the subject property superimposed
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on a topographic map of the area. Also shown on Figure 1 are Napa County’s “Significant
Streams” and “Significant Streams” 1,500-foot (-ft) buffer areas (PBES & LSCE, 2023a & 2023b);
the local groundwater basin (DWR, 2021); and local watersheds tributary to the Napa River
(LSCE & MBK, 2013).

Figure 1 shows that the entire subject property is outside of the local groundwater basin, which is
defined in Department of Water Resources (DWR) Bulletin 118 as the Napa Valley Subbasin of
the Napa-Sonoma Groundwater Basin (DWR, 2021). Based on watersheds defined by LSCE &
MBK (2013), the vast majority of the subject property is contained within the Napa River
Watershed near Napa (orange boundary on Figure 1). Only a small, northern portion of the
property falls within the Conn Creek Watershed (purple-green boundary on Figure 1).

Figure 2, “Property Map”, and Figure 3, “Geologic Map”, show some of the same data that are
shown on Figure 1, but add several additional features (depending on the Figure) that include the
locations of:

e The project well, “Well A”;

¢ An onsite non-project easement well, “Ovid Easement Well 127;

o Known and possible offsite wells; and

o Tier 2 WAA buffer zones (500 feet and 1,500 feet) around Well A.

Most of the subject property is within “Significant Stream” buffer areas that surround three different
creeks (all unnamed in PBES & LSCE, 2023a) that have been defined by the County as
“Significant Streams”. However, as shown on Figure 2, the location of the project well is not within
any “Significant Stream” buffer areas.

The locations of the known and possible offsite wells discussed herein were primarily
approximated using records retrieved from the County’s Electronic Document Retrieval website
(PBES, 2024), using information provided by Applied Civil Engineering, and using RCS internal
records. Documents obtained from the County’s Electronic Document Retrieval website that were
used to help identify the locations of offsite wells included State Well Completion Reports (WCRs,
also known as “driller’s logs”) and well drilling permits issued by Napa County, among various
other documents. Note that the locations of offsite wells shown on the Figures prepared for this
Memorandum should not be considered an exhaustive representation of all offsite sources of
groundwater near the subject property; other offsite wells and springs may exist in the area that
were not observed and/or were not represented in the County records reviewed. Furthermore,
the wells that are shown may not exist precisely at the locations shown, or they may not exist at
all.

From communications with and review of data provided by the project engineer (Mr. Mike
Muelrath of ACE), and from the field reconnaissance visit by an RCS geologist to the subject
property on March 19, 2024, the following key items were noted and/or observed:

e The subject property is currently developed with 6.2 acres of vineyards, a main
residence, an ADU, a guest cottage, and landscaping. Undeveloped areas exist in the
northeast and northwest portions of the subject property. These undeveloped areas
are primarily covered by vegetation.

e The proposed project consists of a 14.0-acre expansion of the existing 6.2 acres of
vineyard to a proposed total future planted area of 20.2 acres.

e Two active water supply wells exist at the subject property — Well A & Ovid
Easement Well 12. Well A is the only well proposed to supply water for onsite uses.
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Ovid Easement Well 12 is an easement well that supplies water to a nearby property
via an existing water easement.

o Offsite areas surrounding the subject property consist primarily of vineyards, wineries,
and some residences. Naturally vegetated and/or wooded hillsides (i.e., undeveloped
areas) are present offsite to the north, east, southeast, and west.

o During the March 2024 site visit, the RCS geologist traveled along roads in the
immediate vicinity of the subject property to identify likely locations of nearby, offsite
wells. RCS refers to such work as a “windshield survey”. During this survey, the RCS
geologist attempted to identify likely offsite well locations by observing typical
wellhouse enclosures, pressure tanks, storage tanks, power lines, or wellheads.

Local Geologic Conditions

The subject property is located within the northern portion of California’s Coast Ranges
Geomorphic Province. This geologically complex region generally consists of northwest trending
mountain ranges and valleys that are oriented subparallel to the San Andreas Fault (CGS, 2002).
The basement rocks of the region primarily consist of Mesozoic-aged marine sediments, whereas
the younger, overlying earth materials are generally comprised of Cenozoic-aged sedimentary
and volcanic materials. Figure 3, “Geologic Map,” illustrates the types, lateral extents, and
boundaries between the various earth materials mapped at ground surface in the region by others.
Specifically, Figure 3 has been adapted from the results of regional geologic field mapping, as
published by the California Geological Survey (CGS) in 2017 (Wagner & Gutierrez). As shown
on Figure 3, the key earth materials mapped at ground surface in the area of the subject property
from geologically youngest to oldest, include the following:

Recent Surficial Deposits (map symbol Qls on Figure 3)

Landslide deposits’ (map symbol QlIs) have been mapped in the region by others, and occur
within the view of Figure 3 to the north of the subject property (yellow-colored area along the
northern edge of Figure 3). These deposits are comprised of the upslope parent materials from
which they are derived and can vary widely in composition and degree of deformation. However,
because of their distance from the subject property, landslide deposits mapped in Wagner &
Gutierrez are not expected to play a role in groundwater availability at the subject property.

Sonoma Volcanics (map symbol Psvasl on Fiqure 3)

The Sonoma Volcanics include many diverse types of volcanic materials that were deposited and
emplaced during the Miocene and Pliocene geologic epochs (4.3 to 4.35 million years ago [mya]
for Psvasl, based on radiometric ages) (Wagner & Gutierrez, 2017). The specific Sonoma
Volcanics materials within the view of Figure 3 consist of andesitic lava flows of the Stags Leap
Volcanic Center (map symbol Psvasl). These andesitic lava flows are exposed at ground surface
across the entirety of the subject property.

RCS'’s interpretation of the driller’s descriptions of the drill cuttings listed on the WCRs for Well A
and Ovid Easement Well 12 reveals that rocks typical of the Sonoma Volcanics were encountered
to the total depth of each borehole. Typical driller-terminology for the drill cuttings on those logs

included: “red volcanics;” “red volcanic ash”; “tan volcanic tuff’; “fractured black volcanics”; “hard

1 Note that it was not a part of our Scope of Hydrogeologic Services for this project to study, investigate, analyze, determine, or opine
on the potential activity of any landslides, and/or on the potential impact that any landslides might have on any structures or wells.
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black volcanics”; “red ash”; “red volcanics”; “black, red volcanics”; and “hard grey volcanics.”
Therefore, based on the available subsurface geologic data, the Sonoma Volcanics are
interpreted by RCS to extend to depths of at least 1,000 ft bgs (feet below ground surface) in the
vicinity of Well A.

The earth materials belonging to the Sonoma Volcanics are generally favorable for construction
of a productive water well where they are hard and highly fractured, where they are deeply
weathered, and where the individual grains (clasts) are relatively large and the pore spaces
between the grains are uncemented and well connected (in sedimentary and deeply weathered
materials). Where such zones occur, these earth materials are considered the main water-
bearing earth materials in the region. In contrast, volcanic ash flows and deeply weathered
volcanic tuffs tend to be fine-grained, clay-rich, and often have limited permeability; these fine-
grained materials often yield groundwater to wells at only limited flow rates.

Geologic Structure

Within the view of Figure 3, several northwest-trending faults? are visible (Wagner & Gutierrez,
2017). Faults can serve to increase the frequency and degree of fracturing in the local earth
materials, including those known to occur in the proximal Sonoma Volcanics. Whenever and
wherever such fractures occur, they are thought to increase the amount of open area in the rock
fractures which, in turn, could increase the capacity of the local earth materials to store and
transmit groundwater. Conversely, faults can also act as barriers to groundwater flow and can
even act as conduits for hydrothermal fluids that can produce deleterious effects on groundwater
quality. It is not known if any geologic structures (faults, folds, etc.) that are known to or might
possibly exist in the vicinity of the subject property have any influence on groundwater flow (e.g.,
act as groundwater flow barriers) due to a lack of requisite data necessary for RCS to make such
a determination.

Key Construction and Testing Data for Project Well

A DWR Well Completion Report (WCR, or “driller's log”) is available for Well A
(WCR2021-005572) and is included in the Appendix to this Memorandum. The construction
characteristics of Well A were derived from the WCR for this well, as follows:

Well A (WCR2021-005572)

o The well was constructed in March and April of 2021, by Huckfeldt Well Drilling, Inc.
(Huckfeldt), of Napa, California.

e An initial pilot borehole was drilled by the direct air rotary method to a depth of
1,000 ft bgs.

e The well was constructed using 8-inch diameter steel casing set to a depth of
994 ft bgs.

o Casing perforations are factory-milled slots with slot aperture widths of 0.06 inches
(60-slot). Casing perforations were placed between the depths of 674 ft to 814 ft bgs;
834 ft to 934 ft bgs; and 954 ft to 974 ft bgs.

e A cement sanitary seal was emplaced from ground surface to a depth of 61 ft bgs.

2 The RCS scope of services for the subject property does not include any efforts to define or determine local seismicity; to define or
determine the potential activity of any faults in the region; or to define or determine the potential for fault rupture.
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As stated above, the earth materials encountered in the borehole of Well A, as described by the
well driller, are interpreted by RCS to belong to the Sonoma Volcanics. Thus, based on the
interpreted depths of the geologic formations in the borehole, the perforated casing intervals in
Well A exist solely within the materials of the Sonoma Volcanics. Accordingly, groundwater
directly accessible to Well A is derived exclusively from the Sonoma Volcanics.

Pumping Test of Project Well

On March 8, 2023, Ray’s Well Testing Service (RWTS) performed an 8-hour pumping test of
Well A using the existing installed pump equipment in the well. Data recorded as part of the
testing by RWTS include the following:

o The static water level (SWL) reported by RWTS immediately preceding the pumping
period was 671 ft brp (below the wellhead reference point).

e The intake of the installed well pump was set at a depth of 945 ft.

o The flow rate reported from the well at the beginning of the 8-hour pumping period was
54 gpm, but that pumping rate was increased to 64 gpm within approximately
15 minutes.

o The flow rate reported from the well for the final 7 hours and 45 minutes of pumping
was 64 gpm.

o Water levels gradually declined at a very slow rate throughout the pumping test.
During the last 4 hours of the test, the pumping water level (PWL) decreased by only
0.1 ft per hour. The final PWL reported at end of the 8-hour pumping test was
674.9 ft brp, for a total drawdown of only 3.9 ft during the pumping period. Based on
these values, the short-term specific capacity®> measured at the end of the pumping
test was 16.4 gpm/ft.

Groundwater Depth Measurement by RCS Geologist During Site Visit

During the March 19, 2024, site visit, the RCS geologist measured the water level in Well A at a
depth of 685 ft brp during non-pumping conditions. In preparation for collection of the RCS water
level measurement, the well reportedly remained un-pumped for more than 12 hours before the
site visit so that a reliable SWL could be measured.

Water Use

Information and data supporting existing and proposed future water uses were provided by the
project engineer (ACE) and were generally based on estimates found in the WAA Guidelines
(Napa County, 2015). Below is a summary of water uses at the subject property, and a brief
description of the sources of water that are proposed to supply each of those uses.

Existing Water Demands

Current onsite water demands include those of the vineyard, the main residence, an accessory
dwelling unit (ADU), a guest cottage, and landscaping. These current onsite water demands are
met by groundwater pumped from Well A.

3 Specific capacity (in gpm/ft of water level drawdown, or gpm/ft) is a commonly used measure of well efficiency, calculated by dividing
the discharge rate from a well at the end of a pumping period by the water level drawdown at the end of that pumping period.
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The following existing annual water demands were estimated by ACE, based on values provided
in Napa County’s 2015 WAA Guidelines Document:

e The demand for the existing 6.2 acres of vineyards is 4.65 AFY*.

o Vineyard demand estimates assume 0.5 AFY/acre for irrigation and 0.25 AFY/acre
for heat protection = 0.75 AFY/acre total.

e The demand for existing domestic uses is 1.75 AFY, consisting of:
o 0.75 AFY for the main residence with moderate landscaping
o 0.5 AFY for the ADU
o 0.5 AFY for the guest cottage
e The total demand for existing landscaping irrigation is approximately 6.1 AFY.

o Existing landscaping consists of approximately 12,000 ft? of lawn areas and
approximately 100,000 ft? of non-lawn landscaping.

o For the lawn areas, it was assumed that water demands would be 0.1 AFY per
1,000 ft? of lawn (after accounting for the first 1,000 ft?, which are assumed to be
included in the residential demand estimate above).

» (12,000 ft? - 1,000 ft?) x 0.1 AFY/1,000 ft> = 1.1 AFY.

o For the non-lawn landscaping, it was assumed that water demands would be
0.1 AFY per 2,000 ft? of non-lawn landscaping.

» 100,000 ft2 x 0.1 AFY/2,000 ft> = 5.0 AFY.

Existing onsite water demands can thus be calculated as the sum of vineyard demands
(4.65 AFY), domestic demands (1.75 AFY), and landscaping demands (6.1 AFY), totaling
12.50 AFY. These onsite demands are met entirely by groundwater pumped from Well A.
Additional groundwater extractions from the subject property occur from the other onsite water
well, Ovid Easement Well 12, via an existing water supply easement. For the purposes of this
Tier 1 WAA for the subject property, it has been assumed that groundwater extractions from Ovid
Easement Well 12 are currently 7.77 AFY (calculated below). Addition of the existing
groundwater extractions estimated from Well A (12.50 AFY) to the total estimated from the onsite
Ovid Easement Well 12 (7.77 AFY) results in a current groundwater extraction total from the
subject property of 20.27 AFY.

Estimate of Ovid Easement Well 12 Annual Production

Ovid Easement Well 12 extracts groundwater from the subject property for offsite use on an
adjacent property to the northwest known as Ovid Winery, located at 255 Long Ranch Road
(APNs 032-030-065 and -066). The average annual volume of water extracted by Ovid Easement
Well 12 is not known by RCS, ACE, or the property owner. Review of a 2018 WAA for the Ovid
Winery by Summit Engineering, Inc. (Summit) provides some data regarding the possible annual
extractions by Ovid Easement Well 12; that 2018 WAA was obtained from Napa County
(PBES, 2024) and is included in the Appendix to this Memorandum. According to Summit’s 2018
WAA, the Ovid Winery property was projected to ultimately use 24.34 AFY of groundwater. Four
water wells were described as supplying the demands of the property, with three of the wells
providing 23.54 AFY for the various irrigation demands and the fourth well supplying 0.80 AFY for
winery and domestic demands. Ovid Easement Well 12 (the onsite easement well) is shown as

4 AFY = acre-feet per year; 1 acre-foot = 325,851 gallons
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one of those three irrigation supply wells for the property. Furthermore, data suggest that an
additional well (presumably used for irrigation) has since been drilled on the Ovid Winery property
(WCR2021-003697; included in Appendix to this Memorandum). This assertion is based on
review of the WCR RCS obtained from Napa County (PBES, 2024); no WAA associated with that
WCR or drilling permit was observed in the Napa County online files. Based on the foregoing
information, RCS surmises that Ovid Easement Well 12 is one of four irrigation wells currently
used to provide irrigation water to the Ovid Winery property.

Although specific details of groundwater extraction on a per-well basis are not available in the
Summit 2018 WAA, a likely scenario for the Ovid irrigation wells is that their relative contributions
to the overall 23.54 AFY demand is proportional to the operational pumping rates of those wells.
Test data in the 2018 WAA by Summit for the irrigation wells indicate a combined irrigation supply
capacity of 139.8 gpm (40.1 gpm from Ovid Well 1, 22.5 gpm from Ovid Well 5, and 77.2 gpm
from Ovid Easement Well 12). Pumping test data is not available for the more recently drilled
Ovid Well (WCR2021-003697), but a rough estimate of its operational pumping rate can be
calculated by dividing the driller-reported post-construction airlift® rate (190 gpm) by two. This
results in an estimated operation pumping rate for the more recently drilled Ovid Well of
approximately 95 gpm. Addition of the estimated pumping rate from the newer Ovid Well (95 gpm)
to the overall production rate available from the older Ovid irrigation wells (139.8 gpm) results in
an overall irrigation supply capacity of roughly 234.8 gpm for the Ovid Winery property. Thus, the
77.2 gpm pumping capacity of Ovid Easement Well 12 (the onsite easement well) is projected to
account for approximately 33% of the overall irrigation supply capacity of the Ovid Winery
property. Assuming for the purposes of the subject WAA that the contributions of each Ovid
irrigation well to Ovid’s reported 23.54 AFY irrigation demand total are proportional to the
operational pumping rate available from each well, Ovid Easement Well 12 may supply on the
order of 7.77 AFY to the Ovid property. Thus, for the purposes of this Tier 1 WAA for the subject
property, it has been assumed that groundwater extractions from Ovid Easement Well 12 are
currently 7.77 AFY.

Proposed Future Water Demands

Many of the future onsite demands will be unchanged relative to the current onsite demands (the
main residence, the ADU, the guest cottage, and landscaping), but vineyard demands will
increase as a result of the proposed vineyard expansion (i.e., the project). Onsite water demands
will continue to be met by groundwater pumped from Well A.

The following summarizes the proposed future onsite water demands that are estimated by ACE
to exist following development of the proposed vineyard expansion project:

e The demand for the 20.2 acres of vineyards (6.2 acres existing + 14.0 acres proposed)
will be 15.15 AFY.

o Vineyard demand estimates assume 0.5 AFY/acre for irrigation and 0.25 AFY/acre
for heat protection = 0.75 AFY/acre total (no change).

e The demand for existing domestic uses will be 1.75 AFY (no change).

51t is the experience of RCS that airlift rate estimates reported on WCRs tend to be on the order of twice as high as the actual
operational pumping rates in a given well, and that these “test” rates are not representative of future well productivity. Operational
pumping rates in wells with WCRs that only show airlift “test” rates may therefore be only half - or less - of those reported airlift “test”
rates.
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e The total demand for existing landscaping irrigation will be approximately 6.1 AFY
(no change).

Future onsite water demands can be calculated as the sum of vineyard demands (15.15 AFY),
domestic demands (1.75 AFY), and landscaping demands (6.1 AFY), which total 23.00 AFY.
These onsite demands are met entirely by groundwater pumped from Well A. The total future
onsite groundwater extractions can then be calculated by adding the total proposed extractions
from Well A (23.00 AFY) to the estimated extractions from Ovid Easement Well 12 (7.77 AFY),
resulting in a property-wide groundwater extraction total of 30.77 AFY.

Proposed Pumping Rates from Project Well

To estimate the pumping rates that would be required from Well A to meet the demands that it is
proposed to supply, the following assumptions and calculations were made in coordination with
ACE:

e Groundwater pumping from Well A to meet vineyard and most of the landscaping
demands would occur during a 22-week irrigation season (154 days per year) for an
average of 12 hours per day (720 minutes per day).

o Groundwater pumping from Well A would occur year-round (365 days) for an average
of 12 hours per day to meet the domestic demands (including associated moderate
landscaping irrigation demands).

Under these assumptions, the highest groundwater demand period would occur during the
irrigation season, when the vineyard, landscaping, and domestic demands would occur
simultaneously. The minimum pumping rate required from Well A to meet the seasonally high
groundwater demands during the assumed 22-week irrigation season would be approximately
64.6 gpm, calculated as follows:

Minimum Required Pumping Rate to Meet Groundwater Demands for Vineyard and Landscaping

325,851 gallons  Irrigation Season day
X X
AF 154 days 720 minutes

= (15.15 + 6.1 AF) x = 62.4 gpm

Minimum Required Pumping Rate to Meet Groundwater Demands for Domestic Use

325,851 gallons 1 Year day

= 1.75 AF x X X =
AF 365 days 720 minutes

2.2 gpm

Minimum Required Pumping Rate to All Groundwater Demands
= 62.4 gpm + 2.2 gpm = 64.6 gpm

As evidenced by the pumping test of Well A by RWTS, Well A is capable of supplying groundwater
at a rate of at least 64 gpm. That testing rate is nearly the same as the 64.6-gpm pumping rate
required to meet the proposed onsite demands. That pumping test by RWTS reported very little
water level drawdown throughout the test, reaching a maximum drawdown of only 3.9 feet at the
end of the continuous 8-hour pumping period. According to data in the RWTS report for that
pumping test, an additional 270 feet of available drawdown remained at the end of the 8-hour
pumping period (270 feet being the vertical distance between the final pumping water level and
the reported depth of the pump intake). Thus, it is clear that Well A can be successfully pumped
at (or even higher than) the 64.6 gpm minimum required pumping rate calculated above.
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Alternatively, the daily duration of pumping could be slightly increased to 727 minutes per day
(instead of 720 minutes per day). Such an increase in daily pumping duration would reduce the

minimum required pumping rate from Well A to only 63.9 gpm, which is less than the pumping
rate that RWTS demonstrated Well A as being capable of providing.

Tier 1 WAA - “Groundwater Recharge Estimate”

Napa County promulgated additional guidelines for WAA preparation with respect to groundwater
recharge calculations in response to the Governor's Executive Order N-7-22 (Napa
County, 2022a & 2024a) and the drought® in the State at that time. For projects that require a
WAA and are located outside of the Napa Valley Subbasin of the Napa-Sonoma Valley
Groundwater Basin, the County requires that the average annual volume of groundwater recharge
be calculated on a parcel-specific basis. The County also requires that parcel-specific
groundwater recharge estimates used in WAAs for projects outside of the Napa Valley Subbasin
consider “average rainfall” to be the average annual rainfall that occurred during the 10-water-year
period of 2012 to 2021, as defined in the County’s 10-year average precipitation dataset (PBES
& LSCE, 2022).

Groundwater recharge on a long-term average annual basis at the subject property can be
estimated as a percentage of average rainfall that falls directly on the subject property and
becomes available to deep percolate into the local aquifer system(s) over the long-term. The
actual percentage of rainfall that deep percolates can vary based on numerous site-specific
conditions, such as the slope of the land surface; the soil types present; the evapotranspiration
rate; the intensity and duration of the rainfall; etc. The three key parcel-specific variables used
by RCS to calculate groundwater recharge herein are precipitation, deep percolation rate as a
function of precipitation, and ground surface slopes.

Parcel-Specific Precipitation

Spatial analysis of the County’s 10-water-year average rainfall dataset (PBES & LSCE, 2022)
determined that the area-weighted average rainfall per water year for the 10-water-year period of
2012 to 2021 on the subject property was 2.36 ft (28.32 inches). Multiplying this rainfall average
with the 152.63-acre assessed area of the property results in a total of 360.21 AFY. This value
represents the average volume of precipitation that falls on the subject property each water year,
based on the County’s 10-water-year dataset. A portion of the precipitation that falls on the
subject property does not undergo deep percolation to become groundwater within the aquifer
system(s) underlying the subject property, instead leaving the property through some other
surficial hydrologic process. The actual percentage of rainfall that undergoes deep percolation is
a function of numerous local and regional conditions, including ground surface slope; soil type;
ground cover; evapotranspiration; and rainfall characteristics, among other possible factors.

Parcel-Specific Deep Percolation Rate

Estimates of groundwater recharge as a percentage of rainfall are presented for several
watersheds tributary to the Napa River in the report titled “Updated Napa County Hydrogeologic
Conceptual Model” (LSCE&MBK, 2013). The boundaries of those watersheds are shown on
Figures 8-3 and 8-4 in that report, and those same watershed boundaries (as provided by MBK
Engineers) are shown on Figure 1 of the subject Memorandum. The entire subject property is

6 A “prolonged drought analysis” is no longer required for WAA preparation due to the required use of the 10-year annual rainfall
average or the unit groundwater use of 0.3 AFY/acre (Napa County, 2022b).
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located within the watershed referred to by LSCE & MBK as the “Napa River Watershed near
Napa”, but only a small portion of the property falls within the “Conn Creek Watershed”. According
to LSCE & MBK (2013), the Conn Creek Watershed is wholly contained by the Napa River
Watershed near Napa. LSCE & MBK calculated on their Table 8-9 that 17% of the average
annual rainfall that occurs within the Napa River Watershed near Napa undergoes deep
percolation and enters the underlying aquifer systems (i.e., the groundwater recharge rate),
whereas the groundwater recharge rate for the Conn Creek Watershed was reported as 21%.

For the purposes of the subject Tier 1 WAA, the 17% groundwater recharge rate for the Napa
River Watershed near Napa was assumed to apply to the entire subject property, in lieu of
consideration of the higher 21% assigned to the Conn Creek Watershed as applicable to any
portion of the subject property. By considering only the lower groundwater recharge rate, a more
conservative analysis is provided, with a lower volumetric estimate of annual groundwater
recharge.

Parcel-Specific Effect of Slope on Groundwater Recharge Area

The watershed-wide estimates by LSCE & MBK (2013) of groundwater recharge rates for the
watersheds tributary to the Napa River were based on water balance calculations that considered
rainfall throughout the entire watershed, which inherently include all slopes within the watershed.
Many basic geologic references logically assume that the potential for groundwater recharge is
reduced on steeper slopes because steeper slopes tend to increase surface water runoff rates,
and that less time is therefore available for rainfall to percolate (infiltrate) into the ground before
running off as surface flow. LSCE & MBK (2013) assert on their page 56 that deep percolation
recharge from rainfall is “significantly reduced” for land areas with slopes angles (inclinations)
greater than 30°. On page 11 of LSCE & MBK (2013), an assessment of slope angles in excess
of 30° is also mentioned and attributed to “LSCE 2011” therein; that document is likely to be the
reference listed as “2011a” on page 134 of LSCE & MBK. Page 29 of LSCE (2011) states that
“areas in which the slope of the land surface exceeds 30 degrees, beyond which recharge
potential is significantly reduced”. No other references or data are presented in the above-
referenced documents to quantify the qualitative description of “significantly reduced”. Because
the various factors that affect groundwater recharge are likely interrelated (Yeh et al., 2009),
assigning a value to define the amount that recharge is diminished as a function of slope is
extremely difficult. No references were reviewed by RCS that quantify the possible reduction of
deep percolation that might occur as a function of ground surface slope angle.

For the purposes of this Tier 1 WAA, and to provide a more conservative and site-specific estimate
of groundwater recharge for the subject property, it has been assumed that deep percolation at
the subject property does not occur on areas where slopes exceed 30°. It is accordingly assumed
that any rainfall that occurs on areas where slopes exceed 30° would instead leave the property
through some surficial hydrologic process (e.g., surface runoff, evapotranspiration, etc.).

Spatial analysis of a U.S. Geological Survey (USGS) digital elevation model (2020) determined
that 3.3% (5.04 acres) of the ground surface area within the subject property is sloped in excess
of 30°. The areas of the subject property where ground surface slopes were calculated to be
greater than 30° are shown on Figure 2 as red areas. Therefore, based on the preceding
discussions of deep percolation rate as a function of ground surface slope, the potential
groundwater recharge area of the subject property was reduced by 3.3% to account for the steeply
sloped portions of the property. The resulting area considered to offer potential for groundwater
recharge at the subject property is 147.59 acres.
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Parcel-Specific Groundwater Recharge

Based on the values and assumptions presented above, the average volume of groundwater
recharge that occurs at the subject property each water year can be calculated by multiplying the
17% groundwater recharge rate in LSCE & MBK (2013) with the average volume of rainfall
received each water year (360.21 AFY), and then reducing the volume by 3.3% to account for the
steeply sloped portions of the property that are assumed to not offer groundwater recharge
potential. This calculation results in a parcel-specific average annual groundwater recharge rate
of 59.21 AFY. This recharge rate not only considers the County’s current 10-year precipitation
average methodology, but it also conservatively constrains the potential recharge areas at the
subject property based on ground surface slope. This 59.21 AFY total is therefore the volume of
groundwater that can be extracted annually from the subject property under to the County’s
current WAA requirements (2015 & 2024a).

The proposed project conforms with Tier 1 WAA conditions because the proposed total volume
of groundwater extractions from the subject property of roughly 30.77 AFY is less than the annual
groundwater extraction volume from the subject property allowable under current Napa County
requirements (59.21 AFY).

Tier 2 WAA — Review of Possible “Well & Spring Interference”

RCS reviewed publicly available records for evidence of wells (PBES, 2024) and springs
(PBES, 2024) near the subject property. This review did not result in the discovery of any known
or possible wells within 500 ft of the project well (Well A), or any known or possible offsite springs
that are documented as being used for water supply purposes within 1,500 ft of the project well.
Therefore, the Tier 2 WAA requirements for the proposed project are presumptively met, and a
Tier 2 WAA is not required for the proposed project (Napa County, 2015 & 2024a).

Tier 3 WAA — Review of Possible “Groundwater/Surface Water Interaction”

According to the County’s updates to WAA requirements (Napa County, 2024a), a Tier 3 WAA is
required if a project well is located within 1,500 ft of a “Significant Stream”, as defined by Napa
County. As discussed above, the watercourses that Napa County has defined as Significant
Streams for the purposes of Tier 3 WAA review are available as GIS data available from a County
GIS data source, where they are referred to as “Significant_Streams” and
“Significant_Streams_1500ft_Buffer” (PBES & LSCE, 2023a & b). Figure 1 shows that the project
well (Well A) is not within any Significant Stream buffer areas. Therefore, the Tier 3 WAA
requirements for the proposed project are presumptively met, and a Tier 3 WAA is not required
for the proposed project (Napa County, 2015 & 2024a).
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Key Conclusions and Recommendations

1.
2.
3.

The proposed project is a vineyard expansion.
All water demand for the project will be met using groundwater pumped from an onsite well.

Total onsite groundwater extractions for the project are projected to be 23.00 AFY and will
consist exclusively of vineyard irrigation, domestic uses, and landscape irrigation. All
groundwater supply for the property will be pumped from existing onsite Well A.

Parcel-specific average annual groundwater recharge at the subject property was estimated
to be 59.21 AFY. The proposed groundwater extractions from the project well (Well A) for
use at the subject property are 23.00 AFY. The total extractions for the entire subject property
are 30.77 AFY, which includes extractions from the Ovid Easement Well 12 that is used by a
neighboring property. Both volumes are less than the estimated parcel-specific average
annual groundwater recharge. The proposed project is thus compliant with Tier 1 WAA
requirements (Napa County, 2015 & 2024a) because proposed annual groundwater
extractions do not exceed the estimated annual parcel-specific groundwater recharge.

A pumping test of Well A was performed by RWTS. The pumping rate of the project well
(Well A) was monitored for eight hours in March 2023 by RWTS, during which time the well
continuously pumped groundwater at a rate of at least 64 gpm with very little water level
drawdown during the test. This pumping rate is nearly equal to the rate necessary to meet
the proposed project demands (64.6 gpm). Based on the results of the pumping test, Well A
could be pumped at a slightly higher rate, or for a slightly longer duration to meet the demands
of the subject property.

A Tier 2 WAA is not necessary for the proposed project because the project well is located
greater than 500 feet from the known and possible locations of wells, and greater than
1,500 feet from the locations of known and possible offsite springs that are used for water
supply purposes (Napa County, 2015 & 2024a). Tier 2 WAA requirements have thus been
presumptively met for the proposed project.

A Tier 3 WAA is not necessary for the proposed project because the project well is located
greater than 1,500 feet from a “Significant Stream” (Napa County, 2015). Tier 3 WAA
requirements have been presumptively met for the proposed project and the project well.

Closure/Disclaimer

This Memorandum regarding RCS’s WAA for a proposed vineyard expansion project at 275 Long
Ranch Road, in the Pritchard Hill area of Napa County, CA, has been prepared for Applied Civil
Engineering and applies only to the evaluation of the subject property for the requirements
discussed herein. This WAA has been prepared in accordance with the care and skill generally
exercised by reputable professionals, under similar circumstances, and in this or similar localities.
No other warranty, either express or implied, is made to the conclusions or professional advice
presented herein.
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1) State Well Completion Report for Well A (WCR2021-005572)

2) Pumping Test Data Sheets by Ray’s Well Testing Service (RWTS) for
Well A

3) 2018 Water Availability Analysis by Summit Engineering for Ovid Winery
4) State Well Completion Report for 2021 Ovid Well (WCR2021-003697)












“WELL A

Owner's Well Number

State of California

Well Completion Report

eZ-V0W T WelL Wi 102

Form DWR 188 Submitted 5/6/2021

Local Permit Agency

Secondary Permit Agency

WCR2021-005572
1-2021 Oate Work Began  03/18/2021 Date Work Ended  04/27/2021
Napa County Planning Building and Environmental Services
Permit Number E21-00117 Permit Date  03/12/2021

Well Owner (must remain confidential pursuant to Water Code 13752) Planned Use and Activity
Name _ Activity New Well
Mailng Address QUSRNSSR :
Planned Use Waler Supply Domeslic
City = Sale qup Zp W
Well Location
Address 275 Long Ranch RD APN  032-030-070
City 8t Helena Zip 94574 County Napa Township 07N
_— 4
Laliude 38 27 40 N Longitude -122 20 20w ange 04w
- - Section 18
Deg. Min. Sec. Deg. Min. Sec. Baseline Meridian  Mount Diablo
Dec.Lat. 38.4611111 Dec. Long. -122.3358889 Ground Surface Elevation
Vertical Datum Horizontal Datum  WGSS4 Elevation Accuracy
Location Accuracy Location Determination Method Elevation Determination Method
Borehole Information Water Level and Yield of Completed Well
Orientation  Vertical Specify Depth to first water 690 {Fee! below surface)
- . — N . Depth to Static

Drilling Method  Direct Rotary Drilling Fluid  Air

Water Level 647 (Feet} Date Measured 0di2r2021

Estimated Yield* 140 (GPM} Test Type Air Lift
Total Depth of Boring 1000 Feel : ' (GPM) P

Test Length 2 (Hours) Total Orawdown (feet)
Total Depth of Compieted Wefl - 994 Feel *May not be representative of a well's long term yield.

Geologic Log - Free Form

Depth from
Surface Description

Feet to Feet

0 4 red top soil

4 20 red volcanic ash

20 30 tan volcanic tuff

30 130 | fractured black volcanics
130 185 | hard black volcanics
185 220 | soft red volcanics
220 235 | red ash
235 | 265 | black, red volcanics ﬁECENED—_
265 | 305 | hard black volcanics - -
305 | 320 | red volcanics JOUUT 707]
320 360 | reddish brown ash .
360 430 | red volcanics "“mgm &
430 480 | hard black volcanics
460 510 | hard reddish brown volcanics
$10 520 | hard gray volcanics

Form DWR 188 rev. 12/19/2017
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“WELL

0 | hard reddish brown volcanics
560 620 | hard black volcanics
620 B840 | mixed volcanics
640 670 | dark brown volcanics
670 760 | hard black volcanics
760 775 | hard black, red volcanics
775 865 | hard black volcanics
865 880 | hard black, red volcanics
890 935 | red welded ash
935 1000 | hard black volcanics
Casings
Wall Outside Slot Size
Casing | Depth from Surface casing T Screen
pea Material Casings Specificatons | Thicknass Diameter it any Description
s Feet 1o Feet oy Ginches) | (inchesy | TYP® | (inches)
1 0 674 | Blank Low Carbon | Grade: ASTM A53 0.25 8
Steel
1 674 814 | Screen Low Carbon | Grade: ASTM AS3 0.25 8 Milled 0.06
Steel Siots
1 814 8234 | Blank Low Carbon | Grade: ASTM A53 0.25 8
Steel
1 834 934 Screen Low Carbon | Grade: ASTM A53 0.25 8 Milled 0.06
Steel Slots
1 934 954 Blank Low Carbon | Grada: ASTM A53 0.25 8
Steel
1 954 974 | Screen Low Carbon | Grade: ASTM A53 0.25 8 Milied 0.06
Steel Slots
1 974 994 Blank Low Carbon | Grade: ASTM AS3 0.25 8
Steel
Annular Material
Dapth from
Surface Fill Fill Type Detalls Filter Pack Size Description
Feol to Foel
0 61 Cement 10.3 Sack Mix
61 600 Other Fill See description. pea gravel
600 994 Other Fill See description. #6 sand
Other Observations:

Form DWR 188 rev. 12/19/2017
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"WELL A

Borehole Specifications Certification Statement
Depth from 1, the undarsigned. cerLly that this reparl is completa and Acturals 10 ha besi of my knowiedgs and bele!
Surface Borghole Diameter (inches) Name HUCKFELOT WELL DRILLING INC

Feel 10 Feot
0 1 1000 | 15

Person, Firm or Corporation

994 KAISER ROAD NAPA CA 94558
Address City State Zip
Signed  gjectronic signature received 05/06/2021 439746
C-57 Licensed Water Well Contractor Date Signed C-57 License Number
DWR Use Only
Cs5G# State Well Number Site Code Local Well Number
L L[| [~ L LI L[ w
Latitude Deg/Min/Sec Longitude Deg/Min/Sec
TRS:
APN:

Form DWR 188 rev. 12/19/2017 Page 3 of 3



WELL A

Phone: 707 823 3191  Fax: 707 317 0057 Email: rayswelltesting@gmail.com Lic#:903708
Address: 4853 Vine Hill Rd, Sebastopol Ca 95472
Date: 03/08/23
Report#: 14470
Report By: Zack Mikalonis

Subject Property Address: 275 Long Ranch Rd, St. Helena 94574
Customer Name: Mike Muelrath
WELL DATA:
Location/Description of well: Inside gate, left of driveway before house
Type of Well: Drilled
Depth of Well: 994 — Per Well Log
Diameter of Well Casing: 8” Steel — Per Well Log
Sanitary Seal (plate seal at top of well): Yes

Annular Well Seal (in ground seal of bore hole): 61 Feet Cement — Per Well Log

PUMP DATA:
Pump HP and Type: 25 HP 460V 3 Ph Goulds 65L20
Depth of Pump Suction: 945 Feet — Per Installer Records
Size of Tee at Well Head: 3" Tee
Submersible Cable Size: #2-4 Cable
Water Level Control: Yaskawa iQPump 1000 controller
Backpressure Test: 54 GPM @ 50 PSI @ 671', 25.5/25.3/25.1 Amps

WELL PRODUCTION SUMMARY (see next page for pumping log):

Length of Test: 8 Hours

Type of Test: Constant Pumping Rate

Static Water Level: 671 Feet  Starting Flow 54 GPM
Water Level Drawdown: 3.9 Feet

Final Pumping Level: 674.9Feet Final Flow 64 GPM

Page 1



WELL A

WELL PRODUCTION DATA & PUMPING LOG:

Sulfur
Date Time Interval Water Level Appearance Odor Sand GPM
03/08/23 08:20 AM Start 671 Slight Yellow Tint  Mild No 54
03/08/23 08:35 AM 15 Minutes 673 Slight Yellow Tint  Mild No 64
03/08/23 08:50 AM 15 Minutes 673.5 Slight Yellow Tint  Mild No 64
03/08/23 09:05 AM 15 Minutes 673.6 Slight Yellow Tint  Mild No 64
03/08/23 09:20 AM 15 Minutes 673.7 Slight Yellow Tint Mild No 64
03/08/23 09:35 AM 15 Minutes 673.8 Slight Yellow Tint Mild No 64
03/08/23 09:50 AM 15 Minutes 673.9 Slight Yellow Tint  Mild No 64
03/08/23 10:05 AM 15 Minutes 673.9 Slight Yellow Tint  Mild No 64
03/08/23 10:20 AM 15 Minutes 674 Clear Mild No 64
03/08/23 10:50 AM 30 Minutes 674.1 Clear Mild No 64
03/08/23 11:20 AM 30 Minutes 674.1 Clear Mild No 64
03/08/23 11:50 AM 30 Minutes 674.2 Clear Mild No 64
03/08/23 12:20 PM 30 Minutes 674.4 Clear Mild No 64
03/08/23 01:20 PM 1 Hour 674.6 Clear Mild No 64
03/08/23 02:20 PM 1 Hour 674.7 Clear Mild No 64
03/08/23 03:20 PM 1 Hour 674.8 Yellow Tint Mild No 64
03/08/23 04:20 PM 1 Hour 674.9 Slight Yellow Tint  Mild No 64
Final Pumping Level: 674.9 Feet
Final Flow Rate: 64 Gallons Per Minute

Water levels and well depth are measured as feet below top of well casing unless otherwise noted.
DISCLAIMER:

Results of well production are accurate only at time of test. We cannot predict future production or
water yield.

WATER QUALITY: (The following samples are being analyzed, please refer to follow up report)
Analysis Choice: Basic Residential + Irrigation Turnaround: Standard

Page 2
























































































































..2021 OVID WELL

Qwner's Well Number

State of California

E20-022( WeLL WL 202

Well Completion Report
Form DWR 188 Submitted 3/22/2021

Local Permit Agency

Secondary Permit Agency

WCR2021-003697
1-2021 Date Work Began  01/08/2021 Date Work Ended  03/05/2021
Napa County Planning Building and Environmental Services
Permit Number E20-00326 Permit Date  07/15/2020

Well Owner (must remain confidential pursuant to Water Code 13752) Planned Use and Activity
Name G Aclivily  New Well
Mailing Add ]
2iing rass Planned Use Water Supply lrrigation -
Agriculture
Ciy oo @Bz, G
Waell Location
Address 255 Long Ranch RD APN 032-030-065
City St. Helena Zip 94574 County Napa Township 05N
4
Latitude 38 20 29 N Longitude -122 20 29w renge 04w
- - Section 30
Deg. Min. Sec. Deg.  Min. Sec. Baseline Meridian _ Mount Diablo
Dec.Lat. 38.3413889 Dec. Long. -122.3413889

Ground Surface Elevation

Vertical Datum

Horizontal Datum  WGSB4

Location Accuracy

Elevation Accuracy

Location Determination Method

Elevation Determination Method

Borehole Information

Water Level and Yield of Completed Well

Ornientation  Venrtical

Specity

Drilling Method  Direct Rotary

Drilting Fluid  Air

Total Depth of Boring 1060

Feet

Total Depth of Completed Well 1058

Feet

Depth to first water 590 {Feet below surface)

Depth o Stalic

Water Level 586 (Feet) DateMeasured  03/05/2021
Estirmated Yield* 190 (GPM) Test Type Air Lift
Test Length - 4 (Hours} Total Drawdown {feat)

*May nol be representative of a well's long term yield.

Geologic Log - Free Form

Depth from
Surface Description

Fee! lo Feet

0 8 top soil & cobble

8 15 red ash with embedded rock

15 25 tan ash with embedded rock

25 30 black fractured volcanics

30 55 red ash with embedded rock

55 88 tan ash with embedded rock

88 200 | black voicanic rock
200 210 | black volcanics with tan ash stringers
210 | 280 | black fractured volcanics REr E p [E B
280 310 | red soft volcanic rock 0O e
310 320 | tan sandy ash N 1 ann.
320 345 | black soft volcanics oo T el
345 400 | black fractured volcanics Napa County Planni .
400 420 | black. red volcanics Environmental Semvices
420 480 | tan soft volcanics

Form DWR 188 rev. 12/19/2017
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660 | black fractured volcanics
660 675 | red soft volcanics
675 820 | gray volcanic rock
820 835 | red volcanic rock
835 920 | black fractured hard volcanics
920 940 | gray volcanic rock
%40 980 | gray, green volcanics
980 990 | black hard volcanic rock
990 1020 | red, black soft volcanics
1020 1025 | black hard volcanic rock
1025 1040 | black, red soft volcanics
1040 1055 | red ash with embadded rock
1055 1080 | black hard volcanic rock
Casings
Cn'inn Dtp!Furtt:;nFse:l;f&“ Casing Type Matarial Casings Specificatons T?iln:";?&:). I;(?:.EH:E:; 5_;-';;:“ S(E::EE: Description
1 0 578 | Blank Low Carbon | N/A 0.25 8.625 steel
Steel
1 578 598 | Screen Low Carbon | N/A 0.25 8.625 Milled .06 steel
Steel Slots
1 598 738 | Blank Low Carbon | N/A 0.25 8.625 steel
Steel
1 738 918 | Screen Low Carbon | N/A 0.25 8.625 Milled 0.06 | steel
Steel Slots
1 918 978 | Blank Low Carbon | N/A 0.25 8.625 steel
Steel
1 978 1038 | Screen Low Carbon | N/A 0.25 8.625 Milled 0.06 stee!
Steel Slots
1 1038 1058 | Blank Low Carbon | N/A 0.25 8.625 steel
Steel
Annular Material
Depth from
Surface Fill Fill Type Datails Filter Pack Size Description
Feot 1o Foet
0 80 Cement 10.3 Sack Mix
60 550 Other Fill See description. pea gravel
550 1058 Other Fill See description, #6 sand
Other Observations:
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Borehole Specifications Certification Statement
Dapth from 1. the undarsgned, carufy that Lhis report is complele and accurate 50 the best of my knowledge and belief
Surface Borehole Diameter (inches) Name HUCKFELDT WELL DRILLING INC
ea 8
Pearson, Firm or Corporation
o | 1060 |15
994 KAISER ROAD NAPA CA 94558
Address City Slate Zip
Signed  glectronic signature received 0322/2021 439745
C-57 Licansed Water Well Contractor Date Signed C-57 License Number
DWR Use Only
CSG # State Well Number Site Code Local Well Number
| I | I~ Ll 0] |w
Latitude Deg/Min/Sec Longitude Deg/Min/Sec
TRS:
APN:
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