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Re: Results of Napa County Tier 1, Tier 2, and Tier 3 Water Availability Analyses
Hourglass Winery
4208 Silverado Trail North
Calistoga, CA 94515

Introduction

This Memorandum presents the key RCS findings, conclusions, and preliminary
recommendations regarding the Water Availability Analysis (WAA) for the proposed new winery
project for the Hourglass Winery property (subject property) in Napa County, California. This
document was prepared for the property owner to provide hydrogeologic analyses in conformance
with Napa County Tier 1, Tier 2, and Tier 3 WAA requirements, as described in the Napa County
WAA Guidelines Document (WAA, 2015).

The subject property is comprised by two parcels and is located at 4208 Silverado Trail North in
the Calistoga area of Napa County (County). The Napa County Assessor's Parcel Numbers
(APNSs) for the two parcels are 021-010-001 and 018-060-024, with assessed acreages of 30
acres and 15 acres, respectively. Figure 1, “Well Location Map,” shows the approximate
boundaries of the subject property superimposed on a USGS topographic map of the area. The
approximate parcel boundaries shown on Figure 1 were adapted from the County Assessor’s
parcel data, which are freely available on the County GIS website. Note that acreages measured
using GIS calculation methods do not agree with the assessed acreages. However, as is standard
practice for WAA work by RCS in Napa County, RCS will rely on the assessed acreages for the
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purposes of this WAA Memorandum. Figure 1 also shows the locations of the existing onsite
wells, (Well Nos. 1, 2, 3, 4, and 5) as well as the approximate locations of some offsite wells
owned by others. Note that the locations of the proximal offsite wells shown on Figure 1 are not
considered to represent all nearby but offsite wells owned by others that may exist in the area.
Figure 2, “Aerial Photograph Map,” shows the same property boundary and well locations that are
illustrated on Figure 1, but the base map for Figure 2 is an aerial photograph of the area (photo
dated April 16, 2022) that was obtained via the ArcGIS Pro software package.

The property (including the onsite vines and existing winery) was badly damaged during the Glass
Fire in 2020,. Recently, 18.7 acres of vines were replanted to replace the burned vines. The
proposed project includes the redevelopment of a winery on the property to replace the winery
that was destroyed by the fire. RCS understands the proposed project is to construct a new
winery with a production capacity of 60,000 gallons of wine per year. The winery will include,
along with wine production and the necessary employees, a wine tasting room and other events.
Water demands for all future onsite developments will be met using groundwater from onsite
wells. The vineyards and landscaping at the subject property will be irrigated using groundwater
pumped primarily by Well Nos. 1, 2, 3, and 4, with some supplemental water being pumped from
Well 5 when necessary. All irrigation water is to be pumped to and distributed from an onsite
pond (the pond is visible on Figure 2 on the southern portion of the larger parcel). All winery
demands will be met using groundwater pumped from Well 5, and therefore Well 5 is considered
to be the “project well” of the analyses herein.

The basic purpose of this Memorandum is to comply with all three “Tiers” of Napa County’s WAA
guidelines promulgated by the County in May 2015 (WAA, 2015). A “Tier 1 WAA requires
preparation of the annual groundwater recharge that occurs at the subject property, and
comparison of that recharge estimate to the proposed groundwater use at the property. Because
there is at least one known offsite well owned by others (see Figure 1) that is located within 500
ft of Well 5 (i.e., the “project well”), then a “Tier 2” WAA is required to determine possible offsite
well interference that may be caused by pumping of the project well to meet the groundwater
demands of the project. A “Tier 3 WAA analysis is required because the project well is located
within 1,500 ft of a “Significant Stream” as defined by Napa County Planning, Building, and
Environmental Services (PBES). Figures 1 and 2 show the “Significant Streams” defined by Napa
County PBES.

Site Conditions

From review of data provided by the property owner and the project Civil Engineer, Advanced
Civil Engineering of Napa, CA (ACE), and from the field reconnaissance visit by an RCS geologist
to the subject property on June 9, 2019 (prior to the September 2020 Glass Fire), the following
key items were noted and/or observed (refer to Figures 1 and 2):

a. The Hourglass Winery property is comprised by two individual parcels having County
Assessor’s Parcel Numbers (APNs) of 021-010-001 and 018-060-024 with assessed
acreages of 30 acres and 15 acres, respectively. The total County-assessed area of
the subject property is therefore 45 acres. Note that the property is currently
undergoing a lot line adjustment such that the boundary between the two parcels that
comprise the subject property may change slightly compared to that which is shown
on Figures 1 and 2. The outer boundaries of the two parcels will not be changed as
part of the lot line adjustment.
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b. The subject property is located on the east side of the Napa Valley near the City of
Calistoga. As illustrated by the topographic contours illustrated in Figure 1, the subject
property is situated in a small valley just east of the Silverado Trail, with a portion of
the property extending up into a hillside area.

c. Two intermittent creek channels?, Dutch Henry Creek and Biter Creek, are shown on
Figure 1 to pass within the boundaries of the subject property. The two creeks are
classified as “Significant Streams” as defined by Napa County PBES (PBES, 2022c).
At the time of the RCS July 2019 site visit, both creeks were observed by the RCS
geologist to be dry.

d. Asshown on Figures 1 and 2, there are five water-supply wells at the subject property.
Groundwater for vineyard irrigation is pumped primarily using Well Nos. 1, 2, 3, and 4.
Occasionally, some supplemental groundwater is pumped from Well 5 when
necessary.

e. One pond exists on the subject property. The pond is lined and is filled only with direct
rainfall and with groundwater pumped from the onsite well. No surface water runoff is
used to fill the onsite pond. The wells are reportedly “cycled” throughout the irrigation
season to fill the pond and allow periods of rest (water level recovery) for each well.

f. Development on offsite areas east, north, and west of the subject property consist
primarily of vineyards and residences. Areas offsite to south are primarily
undeveloped and naturally vegetated (see Figure 2); note that the Figure 2 aerial
photograph was taken before the 2020 Glass Fire.

g. During the July 2019 site visit, the RCS geologist traveled along Lommel Road, Dutch
Henry Canyon Road, and the Silverado Trail in an attempt to identify possible locations
of nearby, offsite wells owned by others. RCS refers to such work as a “windshield
survey.” During this survey, the RCS geologist attempted to identify possible offsite
well locations by observing typical well-house enclosures, pressure tanks, storage
tanks, power lines, or direct observation of a wellhead.

RCS geologists also identified the approximate locations of possibly existing offsite
wells owned by others using records downloaded from an online search of the County
website (PBES, 2022b). Using the website, a few “Well Completion Reports” (WCRs,
also known as “driller’s logs”) or well drilling permits were obtained for the locations for
wells historically drilled in the area.

Figures 1 and 2 show the approximate locations of known, reported, and/or inferred
nearby offsite wells surrounding the subject property, as determined from the field
reconnaissance and well log research. Those locations are not considered to be
inclusive of all actual offsite wells that may exist in the area. Note that Well 5, the
project well, is located within 500 ft of the locations of three of those offsite wells.

Local Geologic Conditions

Figure 3, “Geology 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 of the Calistoga 7.5’ Quadrangle,

! The two drainages in question are shown as “dashed lines” on the USGS topographic map (denoting intermittent status).
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Napa and Sonoma Counties, as published by the California Geological Survey (CGS, 2013). As
shown on Figure 3, the key earth materials mapped at ground surface in the area, from
geologically youngest to oldest, include the following:

e Stream channel deposits (map symbol Ohc). These deposits are comprised of fluvial
sediments that lie within the two intermittent stream channels that cross the property,
and are composed of relatively thin (extending to depths of only a few feet or so) of
loose sand, silt, and gravel.

e Alluvial-type deposits (map symbols Qa, Ohf). These deposits consist of
undifferentiated and/or undivided alluvium and/or alluvial fan deposits. These deposits
are generally unconsolidated, and consist of layers and lenses of sand, gravel, silt,
and clay deposited as a result of the erosion of and transport from the nearby hills.
These alluvial deposits (map symbol Qhf) are shown on Figure 3 to be exposed at
ground surface beneath a majority of the topographically lower and flatter valley
portions of the subject property, and extend west across the property toward Silverado
Trail and the main floor of the Napa Valley. Because the subject property is situated
at the base of hills, the alluvium is interpreted to be relatively thin beneath the property,
with the thickness of the deposits becoming greater from east to west, ranging from
total depths of 10 ft to perhaps 30 ft to 50 ft below ground surface (bgs).

e Sonoma Volcanics (map unit Tsrc). The Sonoma Volcanics are comprised by a highly
variable sequence of chemically and lithologically diverse volcanic rocks. Surrounding
the subject property, and exposed in the higher elevation portions of the property, is
the Rhyolite of Calistoga, one of the many rock types (or units) that comprise the
Sonoma Volcanics geologic formation. This unit forms dome hills protruding from the
valley alluvium in and around Calistoga, including the hills surrounding the subject
property. The unit is comprised of hard lava flows of rhyolite composition, with
interbeds of pumiceous ash-flow tuff (volcanic ash), and welded tuff. These volcanic
rocks are also interpreted to underlie the alluvium beneath the subject property. The
total thickness of these rocks beneath the subject property is unknown but is
interpreted to extend to depths of at least 500 ft or more, based on the driller’s
descriptions of earth materials available on WCRs available for the onsite wells (the
WCRs are discussed later in this Memorandum).

e Great Valley Complex and Franciscan Formation. Geologically older (Cretaceous-
and Jurassic-aged) Great Valley Complex rocks and Franciscan Formation Rocks are
not shown on Figure 3 but are known to be exposed offsite at ground surface to the
north and east of the subject property, outside of the map boundaries of Figure 3.
These rocks consist mainly of well-consolidated to cemented thickly bedded
sandstone, conglomerate, siltstone, and shale. These geologically older rocks, which
are considered to be the bedrock of the area, are interpreted to underlie the volcanic
rocks at depth beneath the subject property.

Local Hydrogeologic Conditions

The earth materials described above can generally be separated into two basic categories, based
on their relative ability to store and transmit groundwater to wells. These two basic categories
are:
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Potentially Water-Bearing Materials

The Sonoma Volcanics, which are represented by consolidated pumiceous ash flow tuff, welded
tuff, and hard, fractured volcanic flow rocks, are considered to be the principal water-bearing
materials beneath the subject property and its environs. The occurrence and movement of
groundwater in Sonoma Volcanic rocks tend to be controlled primarily by the secondary porosity
within the rock mass, that is, by the fractures and joints that have been created in these welded
tuffs (consolidated ash deposits), or harder volcanic flow-type rocks over time by various volcanic
and tectonic processes. Specifically, these fractures and joints have been created as a result of
the cooling of these originally molten flow rocks and ash flow deposits following their deposition,
and also from mountain building or tectonic processes (faulting and folding) that have occurred
over time in the region after the rocks were erupted and hardened. Some groundwater can also
occur in zones of deep weathering between the periods of volcanic events that yielded the various
flow rocks and also within the pore spaces created by the grain-to-grain interaction in volcanic tuff
and ash.

The amount of groundwater available at a particular drill site for a well constructed into the
Sonoma Volcanics beneath the subject property would depend on such factors as:

e The thickness of ash flow tuffs and flow rocks beneath the property.

o Whether the preponderant volcanic material beneath the property is well-consolidated
ash flow tuff and flow rocks, or softer, less consolidated, fine-grained ash materials.

e The number, frequency, size and degree of openness of the fractures/joints in the
volcanic rocks.

e The degree of interconnection of the various fracture/joint systems in the subsurface
and to ground surface.

o The extent to which the open fractures may have been possibly in-filled over time by
chemical precipitates/deposits and/or weathering products (clay, etc.).

e The amount of recharge from local rainfall that becomes available for deep percolation
to the fracture systems.

o Toalesser extent, the size of the pore-spaces formed by the grain-to-grain interactions
of volcanic ash particles.

As stated above, the principal rock type interpreted to exist to depths of at least 500 ft in the
subsurface beneath the property, based on review of WCRs for onsite wells, is the Sonoma
Volcanics rocks. From our long-term experience with the Sonoma Volcanics, and based on
our numerous other water well construction projects in Napa County, pumping capacities in
individual wells have ranged widely, from rates as low as a few gpm (if abundant, poorly
consolidated and fine-grained ash flow tuff is present), to rates as high as 200 gpm or more
(if abundant harder, fractured flow rocks and welded tuffs are present).

Potentially Nonwater-Bearing Rocks

This category includes the geologically older and fine-grained sedimentary rocks of the Great
Valley Complex. These potentially nonwater-bearing rocks are interpreted to underlie the volcanic
rocks at great depth beneath the subject property. In essence, these diverse and geologically old
rocks are well-cemented and well-lithified and have an overall low permeability. Occasionally,
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localized conditions can allow for small quantities of groundwater to exist in these bedrock
materials wherever they may be sufficiently fractured and/or are relatively more coarse-grained.
However, even in areas with potentially favorable conditions, well yields are often only a few gpm
in these bedrock materials, and the water quality can be marginal to poor in terms of total
dissolved solids concentrations, and other dissolved constituents.

Key Construction and Testing Data for Existing Wells

As stated above, five wells exist within the boundaries of the subject property at the locations
shown on Figures 1 and 2. DWR Well Completion Reports (WCRs, or “driller's logs”) were
provided to RCS for each well by the property owner; copies of those WCRs are included in the
Appendix to this report. Table 1, “Summary of Available Well Construction and Pumping Data,”
provides a tabulation of key well construction and pumping data that are available for the onsite
wells. The wells are grouped according to which of the two onsite parcels they were constructed.
Note that a WCR was provided for an older onsite well (with designation “destroyed” on Table 1).
Data for that destroyed well are included on Table 1 to present a complete dataset, and a copy of
its WCR is also included in the Appendix. However, the exact location on the property where the
destroyed well used to exist is unknown, and therefore no location for the destroyed well is shown
on Figures 1 or 2.

Well Construction Data

Table 1 is sorted according to the individual parcel on which each well exists, and includes key
construction data for the onsite wells. Review of Table 1 reveals the following:

e Construction dates for the onsite wells range from 1991 to 2008.
o Well depths range from 370 ft to 508 ft deep.

o Allwells are constructed with PVC casing, with casing diameters ranging from 5 inches
to 6 inches.

e Sanitary seal depths range from 20 ft to 54 ft below ground surface for the onsite wells.
For the proposed winery project, Well 5 will be pumped to meet all winery demands,
and is considered to be the “project well”. It is therefore noteworthy that Well 5 is
constructed with a cement sanitary seal from ground surface to 54 ft bgs. This seal
depth, greater than 50 ft, meets the requirements necessary to allow Well 5 to be used
for public water supply purposes.

Summary of Key Airlifting “Test” Data

The driller’s logs for the onsite wells provide the depth to the original post-construction static water
levels (SWLs) for the onsite wells, along with the original airlifting test rates (as shown on Table 1).
These data include:

o Initial SWL depths following completion of well construction reportedly ranged from
25 ft to 121 ft bgs, depending on the well and its date of construction, with the
exception of Well 4. Well 4 had a much deeper SWL (at 360 ft bgs) following the
completion of its construction.
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¢ Reported maximum airlift rates? for initial post-construction airlifting operations in the
onsite wells were estimated by the respective driller to have ranged from 25 gallons
per minute (gpm) in Well 1, to 130 gpm in the Well 3, at the time of their respective
well constructions.

o “Water level drawdown” values during airlifting were not listed on the driller's logs for
the onsite wells, because water level drawdown cannot be measured during airlifting
operations; thus, the original post-construction specific capacity® value for the wells
cannot be calculated from the limited data on the driller’s log.

Pumping Tests

Two different pumping tests were performed in Well 5 as part of the Winery project development.
Each test was performed for a specific purpose, and as such, the tests were performed at different
pumping rates and different durations. In addition, well capacity testing was performed in the four
onsite irrigation wells (Wells 1, 2, 3, and 4). Below is a description of each test, including the
testing goals, specific testing parameters, and the results of each test.

First Pumping Test of Project Well (Well 5), December 2020

On December 28, 2020, a 72-hour constant rate pumping test of Well No. 5 was performed by
LGS Dirilling, Inc. (LGS), a pumping contractor located in Vacaville, California. The purposes of
the testing were to determine: whether or not Well 5 could meet the demands of the winery project;
and whether or not pumping Well 5 at the necessary demand rate induced water level drawdown
impacts on nearby offsite wells owned by others.

Before commencement of the pumping test, LGS performed limited well rehabilitation in Well 5.
This is because the well had not been pumped for some time and because of possible fire damage
to the well. This rehabilitation work consisted of mechanical, chemical, and pumping development
to help to remove biological growths and possible sediment that may have that accumulated in
the casing perforations and adjoining gravel pack over time. Well rehabilitation is part of normal
well maintenance and is strongly recommended for all wells by RCS.

Nearby Offsite Wells

Three offsite wells are known to exist within 500 ft of Well 5 (see Figures 1 and 2). Two of these
wells are located northeast of Well 5, whereas the other offsite well is located southeast of the
subject property (east of Lommel Rd). In order to collect data necessary to determine possible
offsite well impacts due to pumping the project well, the wells to the northeast of the property were
identified by RCS and the property owner as possible water level observation points for the testing
period.

Access onto the property to the northeast of Well 5 was arranged with the owner of that property
by the Hourglass property owner. This access arrangement allowed LGS to assess the two wells
to determine if either could be used as a water level observation monitoring point (similar to the
Hourglass wells, these offsite wells were also damaged by the Glass Fire.) Although the

2 As a rule of thumb, RCS geologists estimate that normal operational pumping rates for a new well equipped with a permanent
pump are typically on the order of only about one-half or less of the airlifting rate reported on a driller’s log.

3 specific capacity, in gallons per minute per foot of water level drawdown (gpm/ft ddn), represents the ratio of the pumping rate in a
well (in gpm) divided by the amount of water level drawdown (in ft ddn) created in the well while pumping at that rate.
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wellheads were badly damaged by fire, access was possible through the wellhead of one of the
offsite wells. This well is labeled as “Observation Well, Dec 2020 PPG Test” Figures 1 and 2, and
is located approximately 245 ft from Well 5 (the project well). The presumed driller’s log for this
observation well (WCR 0940789) was obtained from Napa County. Key construction details for
this offsite observation well derived from the WCR include:

e The Observation Well was drilled and constructed in 2009 to a depth of 505 ft using
PVC casing; this is similar to the depth of Well 5.

¢ Perforations extended between the depths of 155 ft to 505 ft bgs in the 5-inch diameter
casing. The perforations are notably similar in depth to those in onsite Well 5 (the
Pumping Well); see Table 1.

e A cement sanitary seal was emplaced to a depth of 25 ft bgs in the offsite well.
Data Collection

Water level data were collected in Well 5 (the Pumping Well) by LGS using a manual water level
sounder. In addition, an electronic water level monitoring device (a pressure transducer data
logger) was deployed into Well 5. The data logger was programmed to automatically collect water
level data at a frequency of once every two minutes; LGS also collected occasional manual
measurements (multiple measurements per day) in the offsite Observation Well. Figure 4,
“Constant Rate Pumping Test, Hourglass Winery Well 5,” shows the water level data collected
during the pumping test in both Well 5 (the Pumping Well) and the offsite water level Observation
Well; both the manual data and the data logger-collected data are shown thereon. Regular
totalizer dial readings were collected from wells throughout the pumping test period by LGS.

Results of Testing

Testing of Well 5 was performed using, as reported by LGS, a 3-horsepower test pump installed
to a depth of approximately 425 ft below the wellhead reference point (ft brp). The 72-hour
pumping test was performed at an average flow rate of 9 gpm. Key data available from the
constant rate pumping test by LGS include:

e A SWL of 123.1 ft brp was measured in the Pumping Well (Well 5) before the test
began.

o Based on totalizer data recorded by the pumper, the Well 5 was initially pumped at a
rate of 14 gpm. Although a constant rate pumping test was intended, declining water
levels during the test required the pumper to incrementally reduce the pumping rate
beginning after 24 hours of pumping. Ultimately, a rate of 8 gpm was achieved by the
pumper after about 52 hours of pumping. The average pumping rate over the entire
length of the 72-hour test was 9 gpm.

e A maximum pumping water level (PWL) of 314.7 ft brp was measured after
approximately 52 hours of pumping. The pumping rate adjustments at hour 52 of the
test caused an increase in PWLs for a few hours, after which time the PWLs began to
decline again. Following the various pumping rate reductions described above, a final
PWL of 302.0 ft brp was measured at the end of the 72-hour pumping period, after the
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pumping rate adjustment; this represents a water level drawdown of 183.2 ft at the end
of the test.

¢ Based on the average pumping rate of 9 gpm, the specific capacity of Well No. 5 is
calculated to have been 0.05 gpm/ft ddn at the time of testing, following a pumping
duration of 72 hours.

o No water level changes were observed in the offsite water level Observation Well at
any time during the 72 hours of continuous pumping, despite the pumping rate
fluctuations and water level drawdowns in the Pumping Well. Seven water level
measurements were collected by LGS in the Observation Well over the course of the
pumping test at Well 5. Based on these data, no water level drawdown interference
was induced in the offsite Observation Well by virtue of pumping Well 5 for 72
continuous hours.

Second Pumping Test of Project Well (Well 5), October 2021

A second pumping test was performed in Well 5, beginning on October 5, 2021. The purpose of
the second test was to pump the well at a constant rate for 10 days, for the express purpose of
generating the necessary data to comply with the requirements set forth in the California Code of
Regulations (CCR), Title 22 §64554, “New and Existing Source Capacity”. For this test, Well 5
was pumped at a nominal rate of 3 gpm for a period of 10 days, with water level data collected
throughout the test. Consistent with State regulations for the purpose of obtaining an accurate
static water level value, prior to beginning the 10-day test, the well was pumped for 2 hours at the
same pumping rate at which the test was to be conducted (3 gpm), followed by 12 hours of non-
pumping, after which time an accurate SWL depth was monitored.

Data Collection

This second, longer pumping test was administrated primarily by Hourglass Winery staff, with
advisement from RCS. Occasional manual water level data were collected by Hourglass staff
using an electric tape water level sounder. A pressure transducer (data logger) was also installed
and operated in Well 5 by ACE (the project Civil Engineer). Data were collected by the transducer
at a frequency of one measurement every five minutes for the duration of the pumping potion of
the test and the recovery period. Figure 5, “Water Level Data During October 2021 Constant
Rate Pumping Test of Hourglass Winery Well 5” illustrates the water level data collected during
the 10-day testing period. No water level data from the offsite Observation Well were collected
during this second pumping test.

Results of Testing

A 10-day (14,400 minute) pumping test was performed successfully, with an average pumping
rate of 3.1 gpm over the duration of the test, and the necessary water level and flow rate data
were collected. Key information gleaned from the testing data collected by the property owner
and ACE, as illustrated on Figure 5, are as follows:

e The initial pre-test pumping and recovery period, as required by CCR Title 22 §64554
was successfully completed.

e A SWL of 147.9 ft brp was recorded just prior to the start of the test.
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o After approximately 5-days of pumping, the slope of the water level drawdown curve
changed significantly. Multiple inflection points (changes in slope) can be observed
on the water level drawdown curve shown on Figure 5. Such inflection points suggest
that flow into the well is changing. Different aquifer systems are being stressed as the
effects of pumping the well propagate further into the aquifer from the well bore. The
changes in slope are indicative of the variable nature of aquifer properties in fractured
rock aquifer systems, like those found in the Sonoma Volcanics.

o Water levels were stable at the end of the testing period. Although difficult to discern
on Figure 5 due to the scale of the graph, the pumping water level in the project well
was stable and essentially unchanged during the last four hours of the pumping test
(the water level decrease over that period was only 0.1 ft).

o A maximum PWL of 371.6 ft brp was measured at the end of the 10-day pumping
period. This PWL represents a total water level drawdown of 223.7 ft at the end of the
test. Additionally, these end-of-test, deepest PWLs are known to be ~53 ft above the
pump intake depth of 425 ft brp.

o Rapid water level recovery was observed following the cessation of pumping. Water
levels recovered to 90% of the total drawdown within just over one day of the end of
the test. Full water level recovery was achieved just after five days of non-pumping.

e A specific capacity value for Well 5 at the end of the 10-day test is calculated to be
0.014 gpm/ft ddn at the time of testing.

Pumping Tests of Irrigation Wells (Wells 1, 2, 3, and 4)

Each of the four onsite irrigation wells were damaged to varying degrees as a result of the 2020
Glass Fire. In response to the damage, the property owner retained LGS to determine whether
or not each of these four wells was still viable. LGS therefore performed limited pumping
development in each well for an hour or two. Following the limited development, test pumping
was performed. The pumping tests were not formal constant rate pumping tests or constant
drawdown pumping tests, but they were similar in nature and closely approximated such tests
(referred to herein as “capacity testing”). Importantly, water level and flow rate data were collected
for each test period, and the data are useful to identify the estimated operational pumping rate of
each well. Similar to Well 5, each of the four irrigation wells was subjected to well rehabilitation
work prior to performing the well capacity testing.

This capacity testing of the four irrigation wells occurred between December 30, 2020 and
February 4, 2021. Table 3, “Summary of Irrigation Well Capacity Pumping Tests”, summarizes
the testing results based on data collected, recorded, and reported by LGS. Key data available
from these tests by LGS include:

o All data were recorded by LGS, including water level data, pumping rate data, and other
observations.

o Water level data were collected using a manual electric tape water level sounder, except
for the water levels in Well 4, which were collected using a sonic water level sounder.

e Pumping rates ranged from 7 gpm to 20 gpm for the wells, with testing durations ranging
from 2 hours to 24.5 hours.
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o Water level recovery rates and magnitudes were variable for each of the four irrigation
wells. Water level recovery was nearly complete for Wells 1 and 3. Well 3 showed rapid
water level recovery, while Well 4 showed average water level recovery rates. Well 2
exhibited relatively slow water level recovery rates.

o Water level data for Well 4 are considered to be questionable due to a reported blockage
downwell that prevented accurate water level monitoring. Reportedly, no sounding tube
to facilitate water level measurements could be installed in the well, either. Using a sonic
water level meter, an estimate of the static water level was derived, but no other water
level data could be measured. The LGS pumper reported that the water levels in Well 4
were likely deeper than 300 ft bgs.

¢ Well 4 had a blockage downwell that prevented the measurement of reliable water level
data.

e Recommended operational rates shown on the table are based on the lowest pumping
rate performed by LGS at the end of each pumping period. Based on discussions with
the property owner, these reported values are the general well capacities for each of the
wells.

e The total combined recommended operation pumping rate of all four irrigation wells is 41
gpm, or 27 gpm not including Well 4 (excluded due to questionable water level
measurements).

Project Groundwater Demands

For the purposes of this WAA, Well 5 is considered to be the “project well”, as it will be used to
meet all proposed water demands for the proposed Winery. Before destruction of the property
by the 2020 Glass Fire, onsite water demands for the former vineyards and winery were met by
pumping groundwater from all five onsite wells. For vineyard irrigation, water was pumped into
the onsite pond, and then distributed for irrigation directly from the pond. Water for the winery
was directed to onsite tanks for distribution.

In the future, Well 5 will be the sole onsite well to provide groundwater to the proposed Winery.
Groundwater pumped for winery purposes from Well 5 will be pumped into a tank (or tanks) and
then distributed to the various winery uses. For the onsite vineyards, water from Wells 1, 2, 3, and
4 will initially be pumped into the onsite reservoir and thereafter it will be distributed for irrigation.
Occasionally, Well 5 will also be pumped into the onsite reservoir and used for supplemental
vineyard irrigation needs in the future; this is expected to typically occur near the end of the
irrigation season when vineyard demands are highest.

Note that in this document, “existing” groundwater demands are meant to refer to groundwater
use at the property that existed before the 2020 Glass Fire.

Proposed Groundwater Demands

A summary of groundwater demands for the entire subject property, including those new water
demands for the proposed winery, has been prepared by ACE; the table is appended to this
document. As shown thereon, the proposed groundwater use for the entire property in the future
is 13.5 acre feet per year (AFY), and this has been calculated as follows.

e Project Winery Demand (to be pumped from Well 5) = 1.67 AFY.
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o This includes both process water and domestic uses for the winery and is
rounded up from the ACE estimate of 1.668 AFY

o As shown on the table prepared by ACE, this is only a slight increase of less
than 0.6 AFY from the existing winery demand of 1.106 AFY

e [rrigation Water Use (to be pumped primarily from Wells 1, 2, 3, and 4) = 11.83 AFY.
This value includes water demands for both the vineyard and landscaping at the

property.
o Landscaping Irrigation Water Use = 1.228 AFY
o Vineyard Irrigation Water Demand = 10.6 AFY

= This demand estimate considers a total of 21.2 acres of vines on the
Hourglass property, calculated as the sum of:

e 18.7 acres of existing vineyards

e 2.5 acres of vineyards (with existing entitlement) that have not
yet been planted.

= This 10.6 AFY demand estimated was reportedly calculated by ACE
using the standard assumption from the Napa County WAA Guidelines
(2015) that one acre of vines uses 0.5 AF of water per year. The
vineyard manager for the Hourglass property, Mr. Josh Clark of Hardin
Clark Vineyard Management, estimates the annual groundwater
demand for the onsite vineyards (including the entitled but not yet
planted vineyards) to be about 8.8 AFY, or about 0.41 AF per acre of
vines. To present a more conservative analysis, the higher value of the
County’s standard assumption is used herein.

o lIrrigation demand at the property will remain unchanged; the proposed future
irrigation demand is the same as the existing groundwater demand for
irrigation.

Proposed Pumping Rates

To meet the project winery groundwater demand of 1.67 AFY for process water and domestic
water purposes, Well 5 would need to pump at a rate of approximately 2 gpm. This rate is
calculated assuming Well 5 is operated on a 50% operations basis throughout the year (pumping
12 hours per day, every day of the year). As evidenced by the pumping tests performed in the
project well (discussed above), Well 5 is quite capable of supplying water at these rates, and has
been subject to two long term pumping tests at rates greater than 2 gpm; the 72-hour test, which
was conducted at an average rate of about 9 gpm; and the subsequent 10-day test was
successfully completed at a rate of about 3 gpm.

Wells 1, 2, 3 and 4 will need to pump at a combined rate of approximately 23 gpm to meet the
groundwater demand for all required irrigation (both vineyard irrigation and landscaping). This
assumes that irrigation pumping occurs only during a typical, 20 week irrigation season only, and
that the four wells are operated on a 50% operations basis throughout the year (pumping 12 hours
per day, every day of the year). As shown on Table 3 and discussed above, based on the capacity
testing performed by LGS, the four irrigation wells are able to pump at total combined rates of
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27 gpm to perhaps as high as 41 gpm. In addition, if necessary, Well 5 has extra capacity (above
the necessary 2 gpm for Winery demands) that can be used to supplement the irrigation supply.

Tier 1 — “Groundwater Recharge Estimate”

Napa County recently promulgated new guidelines for WAA preparation with respect to
groundwater recharge calculations in response to the Governor's Executive Order N-7-22
(PBES, 2022a) and the ongoing drought in the State The County has mandated for parcels
outside of the Napa Valley Subbasin of the Napa-Sonoma Valley Groundwater Basin, as defined
by the California Department of Water Resources (CA DWR) Bulletin 118 (CA DWR, 2021), that
groundwater recharge must consider “average rainfall” to be only the average annual rainfall that
has occurred in the last 10 water years*. If a parcel lies within a designated groundwater basin,
then the allowable groundwater usage allotments are to be calculated as 0.3 acre feet per year
(AFY) of allowable groundwater usage for each one acre of land occupied by the subject property.

Groundwater basin boundaries in the State have been defined and designated by the California
Department of Water Resources (CA DWR) in their Bulletin 118, “California Groundwater” (2021).
Those CA DWR boundaries are the same as those used to define groundwater basin boundaries
for the purposes of Groundwater Sustainability Plan (GSP) preparation. Figures 2 and 3 show
the boundaries of the Napa Subbasin of the Napa-Sonoma Groundwater Basin (referred to herein
as “the groundwater basin”) and defined by the CA DWR (CA DWR Bulletin 118, 2021), along
with the boundaries of the subject property. As shown on Figures 2 and 3, only a portion of the
property lies within the boundaries of the defined groundwater basin. Further, review of Figure
3 reveals that the boundary of that groundwater basin does not appear to align with the geologic
mapping of the area; a hydrogeologist would expect the boundary of the groundwater basin to
more closely follow the contact between the younger alluvial materials and the volcanic rock
exposures in the area.

Review of the 10-year PRISM average data set (PBES, 2022a) reveals that the ten-water year
average rainfall for period 2012 to 2021 for the subject property is 30.4 inches (2.5 ft). Estimates
of groundwater recharge as a percentage of rainfall were presented for a number of watersheds
(but not all watersheds) in Napa County in the report titled “Updated Napa County Hydrogeologic
Conceptual Model” (LSCE&MBK, 2013). Watershed boundaries within Napa County are shown
on Figures 8-3 and 8-4 in that report (not reproduced herein). The subject property is located
within the boundary lines of the watershed referred to by MBK as the “Napa River Watershed at
St. Helena.” As shown on Table 8-9 on page 97 of the referenced report (LSCE&MBK, 2013),
14% of the average annual rainfall that occurs within this watershed was estimated to be able to
deep percolate as groundwater recharge (i.e., the recharge rate). Multiplying the 2.5 ft of rainfall
by the 14% groundwater recharge percentage yields 0.4 ft of rainfall per unit area. Assuming one
acre of land, then the calculated groundwater recharge rate would be approximately 0.4 AFY/ac.

For the purposes of these WAA analysis for the Hourglass property, even though a majority of
the property is located outside of the groundwater basin, RCS will not apply the higher value of
0.4 AFY/ac recharge value listed above, but rather the more conservative 0.3 AFY/ac recharge
value required to be used when a property is within the groundwater basin. Based on the
assessed acreage of the subject of 45 acres (one parcel assessed at 15 acres, and the second

4 Here, a water year is defined as beginning on October 1 and ending on September 30 of the following year. As an example, water
year 2012 would begin on October 19, 2020, and end on September 30, 2021.
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assessed at 30 acres), multiplied by the 0.3 AFY/ac recharge value, a total annual recharge value
of 13.5 AFY is calculated for the subject property °.

As described above, the annual winery groundwater demand was estimated by ACE to be 1.67
AFY, whereas the irrigation demand was conservatively estimated by ACE to be 11.83 AFY, for
a total groundwater demand of 13.5 AFY for the entire property. Because the estimated
groundwater demand for the project is equal to the conservative estimate of groundwater
recharge at the property, the Tier 1 WAA conditions are satisfied.

Tier 2 — “Well Interference Evaluation”

Because there are three offsite wells located within 500 ft of Well 5, then a Tier 2 WAA is
necessary to determine whether or not pumping the project well (Well 5) for the proposed winery
project will cause water level drawdown interference on neighboring wells. As discussed above
under the heading “First Pumping Test of Project Well (Well 5), December 2020”, water levels
were monitored in an offsite Observation Well on a neighboring property during the 72-hour
pumping test of Well 5 conducted in December of 2020. This offsite well is located approximately
245 ft northeast of Well 5 (see Figure 2). Additionally, the construction details for this offsite water
level Observation Well and Well 5 (the Pumping Well) are very similar; the wells are constructed
to similar depths and with similar perforated intervals.

Well 5 was pumped at an average pumping rate of 9 gpm for 72 continuous hours. As shown on
Figure 4, water levels that were measured periodically in the Observation Well were unchanged
during the Well 5 pumping period. Hence, no water level interference was observed in the offsite
Observation Well by virtue of pumping the Project Well (Well 5). Because no water level
drawdown was observed in this offsite well, then the test satisfies the acceptable drawdown
criteria defined in the “Default Well Interference Criteria” shown on Table F-1 of the May 12, 2015
Napa County WAA Guidelines (WAA, 2015). Those drawdown criteria in the WAA Guidelines
(WAA, 2015) show that water level drawdown interference is not considered significant by the
County if the induced drawdown interference is less than 10 ft for offsite wells that have a casing
diameter up to six inches (the casing diameter of this water level Observation Well is five inches).

The magnitude of water level drawdown in an aquifer (or aquifers) that is created by virtue of
pumping a well is generally, with a few exceptions that are not applicable to the project site,
greatest nearest the pumping well. Water level drawdown effects decrease as the distance from
the pumping well increases. This water level drawdown region surrounding any pumping well is
commonly referred to by hydrogeologists as a water level “cone of depression”. Because the
December 2020 pumping test showed that pumping Well 5 had no effect on the neighboring
Observation Well located 245 ft to the northeast, then it can be inferred that water level drawdown
effects would also not be observed at any wells in the area at distances even greater than 245 ft
from the pumping well.

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

Napa County has published information defining which Rivers, Streams, and Creeks within the
County are considered “significant” for the purposes of Tier 3 WAA review. These “Significant

5 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/ac (PBES, 2022e).
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Streams” have been defined by Napa County on a recently published, undated map titled “Napa
County Well Permit Standards: Significant Streams”. Napa County has made available two GIS
layers from the map: “Significant_Streams” and “Significant_Streams_1500ft_Buffer” (PBES
2022c). These two layers were used by RCS to determine if there were any streams of
significance on the subject property, and if Well 5 (the project well) is within 1,500 feet of a
“Significant Stream”. According to the County’s WAA Guidelines (WAA, 2015), if a project well
lies within 1,500 ft of a significant stream, creek, or river, then a Tier 3 WAA is required.

Figure 1 shows the subject property boundaries superimposed on a Unites States Geological
Survey (USGS) topographic map of the Calistoga Quadrangle. As shown thereon, two creek
channels cross the subject property: Biter Creek, and Dutch Henry Creek. Dutch Henry Creek
is tributary to Biter Creek. Any runoff in Dutch Henry Creek flows toward the south, toward its
confluence with Biter Creek. Biter Creek flows toward the southwest (upstream) of the confluence
with Dutch Henry Creek, and nearly due south (downstream) of that confluence. Well 5 is located
about 95 ft west of Biter Creek, and about 1,000 ft east of Dutch Henry Creek (see Figure 1). The
combined creek channel crosses under Silverado Trail just downstream of the confluence, where
Biter Creek continues to flow south where it eventually meets the Napa River. According to a
document titled “Northern Napa River Tributary Streams Survey Report” (NCRCD, 2012), the
combined creek channel is known as Selby Creek from Silverado Trail to the Napa River.

Creek Flow Observations

As shown on Figure 1, both Dutch Henry Creek and Biter Creek are shown on the USGS base
map as a dashed line, denoting an “intermittent stream”. This means that neither creek is known
to flow year round (i.e., they are not perennial streams). Instead, the creeks likely flow only during
or immediately after periods of precipitation in the region (typically the winter and perhaps early
spring months). During the later spring and summer months, Biter Creek and Dutch Henry Creek
in the vicinity of the subject property are very likely dry. The intermittent nature of both creeks
was confirmed by the property owner based on observations made over the years of owning the

property.

RCS was able to recover only limited information related to historic surface water flows in both
Dutch Henry Creek and Biter Creek. As mentioned above, at the time of the RCS July 2019 site
visit to the subject property, both creeks were observed to be dry. As reported by the property
owner, both creeks were also dry during the 2020 and 2021 pumping tests of Well 5. In January
2023, both creeks were observed by Hourglass staff to be flowing.

A survey of the Selby Creek Watershed (with includes both Dutch Henry Creek and Biter Creek)
is described in the May 2012 Napa Resource Conservation District (NRCD) report titled “Northern
Napa River Tributary Streams Survey Report” (NCRCD, 2012). Qualitative creek flow information
is described in that document. Figure 9 in that document (not reproduced herein) labels both
Dutch Henry Creek and Biter Creek as a “Dry Channel” (NCRCD, 2012) in the vicinity of the
subject property (and Well 5), with many pictures of the dry channel areas (dated September 13,
2011) included in the text of the document. The text states that “During the survey period, the
majority of the [Selby Creek] stream channel was dry”, and “Biter Creek was completely dry during
the survey” (NCRCD, 2012). Limited, isolated pools were noted in portions of Dutch Henry Creek
(the locations of which are unclear in the document text), and the document notes “a lack of
stream flows” at the time of the survey (NCRCD, 2012)
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Another attempt to determine historic surface flow in Biter Creek was completed by reviewing
historic “street view” photographs of the creek available from the Google Maps website (Google
Maps, 2022). Observations were made looking roughly south from Silverado Trail, in the area
around where Biter Creek crosses under Silverado Trail and becomes Selby Creek, south of the
subject property. Table 4, “Summary of Street View Stream Photo Review,” is a summary of the
gualitative creek conditions determined by RCS via review of the available “street view”
photographs. As shown in the table, the photographs available for the Creek support the assertion
that the Creek is intermittent, and typically only flows during the rainy season (roughly between
December and April each year).

Table 4 — Summary of “Street View” Stream Photo Review

Date of “Street View” | Flow Visible? Qualitative Flow Volume
Photo (Y/N) Assessment
May 2021 N Dry
March 2021 Y Limited Flow
April 2019 Y Significant Flow
December 2016 Y Significant Flow
April 2016 Y Limited Flow
July 2015 N Dry
May 2014 N Dry
April 2013 N Dry
June 2012 N Dry
May 2011 N Dry
November 2007 N Dry

Groundwater Sustainability Plan Review

In Section 6, “Groundwater and Surface Water Conditions”, of the Napa Valley Subbasin GSP,
(LSCE, 2022), a discussion of the hydraulic connection of groundwater and creeks within the
County, as simulated by computer modeling, is presented. Figure 6-123b (not reproduced herein)
shows the “average annual hydraulic connection” of creeks, including a portion of Biter
Creek/Dutch Henry Creek that lies within the groundwater basin and at the southern end of the
subject property (LSCE, 2022). That portion of Biter Creek/Dutch Henry Creek is shown as having
“> 0 weeks — 2 weeks” of annual hydraulic connectivity nearest the subject property, and up to
“> 2 weeks — 13 weeks” of connectivity further downstream, outside of the boundaries of the
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subject property (LSCE, 2022). As stated on page 6-45 of Section 6 of the GSP, “An average
annual hydraulic connection exceeding 26 weeks likely reflects a connection that extends beyond
the wet season” (LSCE, 2022). Because connectivity to groundwater of Biter Creek in the area
of the subject property is limited to approximately 13 weeks per year (according to the GSP), then
any connection to groundwater (if any) likely does not extend beyond the wet season.

Geologic Cross Section

To help demonstrate the lack of connectivity between Well 5 (the Project Well) and the two
intermittent creek channels (Biter Creek and Dutch Henry Creek) that lie within 1,500 ft of Well 5,
RCS created a Geologic Cross Section of the property; see Figure 6, “Cross Section A-A”.
Figures 1, 2 and 3 show the alignment of the geologic cross section created by RCS for the
purposes of this Tier 3 analysis. The alignment of the cross section was chosen such that it
intersected both the project well and the channels of both Biter Creek and Dutch Henry Creek,
along the shortest straight-line distance to capture both Creeks. The cross section is a scaled
schematic illustration that shows the interpreted geologic conditions beneath the property and the
well casing construction of the project well (Well 5). Well 3 (an irrigation well) is also depicted on
the section because the cross section line happens to intersect that well. Figure 6 is notated with
the surface features that the cross section intercepts, including creek names and the subject
property boundaries. Also shown on the cross section are select SWL depth measurements
collected over time in Well 5 and Well 3. The SWL measurements shown on the figure were
measured by either an RCS geologist, Hourglass staff, or LGS (the pumping contractor).

The lack of connection between groundwater accessible to the project well and surface water in
the vicinity of the subject property is also demonstrated on Figure 6. As illustrated on the figure,
Well 5 has a 54-foot deep sanitary cement seal that precludes groundwater in the alluvial
sediments that may be in contact with possible flows in Biter Creek and Dutch Henry Creek from
entering the well. Further, the perforations in Well 5 begin at a depth of 94 feet bgs, within the
volcanic rocks, far below the bottom depths of either creek channel.

Static water levels measured in Well 5 (the project well) are shown on Figure 6, and are visible in
relation to the approximate elevation of the bottom of the nearby creeks. Every SWL level shown
on Figure 6 is lower in elevation that the bottom of either Biter Creek or Dutch Creek. The two
most recent SWL measurements in Well 5 are from November 18, 2022, and January 19, 2023.
The November 2022 measurement was more than 130 ft deeper than the elevation of the bottom
of Biter Creek, and the January 2023 measurement was more than 120 feet deeper than the
bottom of the same Creek, as examples. The fact that the water levels measured in Well 5 have
remained at depths deeper than the estimated bottom of both creeks is further evidence that the
creeks are not directly connected to the perforation intervals in Well 5. Also, in November 2022,
the two creeks were observed to not be flowing, but in January 2023, both Creeks were observed
to be flowing. In both instances, the water levels in Well 5 were far below the bottom of the Creek.
Therefore, the water level data from Well 5 combined with the qualitative observations of flow (or
lack thereof) in the creek shows that water in the creek cannot be correlated with the water level
in Well 5. If, theoretically, a connection between the groundwater in Well 5 and the two creeks
did exists, then the water levels in the wells would be expected to be at or near the elevation of
the bottom of the creeks, suggesting a “connected stream” condition. Here, the groundwater
accessed by Well 5 is shown to be “disconnected” from creek flow.

Groundwater available to Well 5 is stored in a fractured rock aquifer system. Pumping tests of
Well 5 (described above) showed significant drawdown during pumping. Even changes in the
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slope of the drawdown curve suggest the variability of fracture systems in the volcanic rocks at
depth in the area; no information reviewed suggests that fractures in the volcanics rocks are in
direct contact with Dutch Henry Creek or Biter Creek. As shown on the Figure 3 geologic map,
both creek channels lie on top of thin deposits of alluvial stream channel and alluvial fan deposits
along those channels.

Observations and data presented above strongly support the assertion that the project well is not
hydraulically connected to Dutch Henry Creek or Biter Creek. As shown on the Figure F-2
“Decision Tree” in the County’s WAA Guidance Document (WAA, 2015), and described in the
Guidance Document text, because the project well is not hydraulically connected to surface
water(s), the “Groundwater/Surface Water Evaluation is complete.”

Key Conclusions and Recommendations

1. The proposed Project is to re-establish a Winery at the subject property to replace the
winery that was destroyed as a result of the 2020 Glass Fire. The new Winery will
have a production of 60,000 gallons of wine per year, and will include water demands
for employees, tastings, and other events.

Water demands for the winery will be met solely by pumping Well 5.

3. The subject property includes a vineyard, comprised of by 18.7 acres of existing
vineyards and 2.5 acres of vineyards with existing entitlement that have not yet been
planted.

4. Consistent with past practice, water demands for the existing vineyards will continue
to be met by pumping groundwater from Wells 1, 2, 3, and 4 into the onsite irrigation
pond. Occasionally, Well 5 will be used to supplement the onsite irrigation water.

5. The proposed (future) average annual groundwater demand for the winery is 1.67
AFY. This is an increase of just less than 0.6 AFY from the existing (pre-Glass Fire)
groundwater demand of 1.1 AFY (as estimated by ACE).

6. lIrrigation demands for vineyards and landscaping at the property will remain
unchanged at 11.83 AFY, the same as the existing (pre-fire) demand.

7. Assuming groundwater recharge at the subject property 0.3 AFY/ac of land (in
accordance with Napa County PBES (2022d), then the 45-acre property would receive
13.5 AFY of groundwater recharge annually. This is equal to the total groundwater
demand proposed for the property of 13.5 AFY (winery demand of 1.67 AFY plus
irrigation demand of 11.83 AFY). Hence, the project complies with the Napa County
Tier 1 WAA requirements (WAA, 2015).

8. Well 5 was subjected to two long-term pumping tests: a 72-hour test during which
Well 5 was pumped at an average rate of approximately 9 gpm; and a 10-day constant
rate pumping test, with an average pumping rate of about 3 gpm. Both pumping rates
are more than sufficient to satisfy the 2-gpm pumping rate necessary to meet the
demands of the proposed Winery (assuming a 50% well operational rate, and a year-
round pumping schedule).

9. Well capacity pumping tests were performed by others in Wells 1, 2, 3, and 4. The
total tested pumping capacity of the four wells combined ranges from 27 gpm to as
high as 41 gpm. These combined pumping rates are sufficient to meet the irrigation
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demands of the property of 23 gpm (assuming that the wells are pumped on a 50%
operational basis, every day during a 20-week long irrigation season).

10. During the December 2020, 72-hour pumping test of Well 5, water levels were
monitored in both the pumping well (Well 5) and an offsite Observation Well owned by
a neighbor located roughly 245 ft from Well 5. Construction of both wells is very
similar, with similar depths and similar perforated casing intervals. At an average
pumping rate of about 9 gpm (a much higher pumping rate than the 2 gpm required
for the Winery project) , and after 72 hours of continuous pumping, no water level
decline (i.e., no water level drawdown interference) was induced in the Observation
Well by virtue of pumping Well 5 (the project well). Because no water level drawdown
impacts were observed in the offsite well, the Tier 2 WAA requirements (WAA, 2015)
have been met.

11. Multiple data sources related to flow measurements in Dutch Henry Creek, Biter
Creek, and Selby Creek were reviewed by RCS. RCS also created a geologic cross
section (Figure 4) to help illustrate the subsurface hydrogeologic conditions and
relative elevation of Well 5 construction details to the nearby creeks (within 1,500 ft of
Well 5). Data reviewed support the assertion that Well 5 is not hydraulically connected
to either Dutch Henry Creek or Biter Creek (when flowing), and therefore, Tier 3 WAA
requirements (WAA, 2015) have been satisfied. Observations that further support this
lack of hydraulic connectivity between groundwater beneath the subject property and
intermittent flow in both creeks include:

o Based on the available data, flow in both Creeks is typically constrained to the
wetter portion of the year, following significant rain events. Many data sources
show that both creeks are often dry.

o A watershed survey conducted by NCRCD in 2012 noted that the streams in
the Selby Creek watershed were essentially dry channels at the time of the
survey.

o Well 5is constructed in a manner that excludes flow into the well by virtue of a
cement sanitary seal that extends to a depth of 54 ft bgs. At this depth,
groundwater in the thin alluvial sediments (if any) is excluded from entering the
well.

o Perforations in the Well 5 casing begin at a depth of 94 ft bgs, far below the
depth of the alluvium in either creek channel.

o Water level data for Well 5 for several different dates show water elevations
that are below the bottom elevations of both stream channels. Further, flow
conditions in the creek do not correlate with water level elevation in Well 5.

12. RCS recommends continuation of groundwater monitoring at the subject property.
This would include the frequent, ongoing monitoring of static and pumping water levels
in Well 5, and also monitoring of the instantaneous flow rates and cumulative pumped
volumes from the well.
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WELL CONSTRUCTION DETAILS

Table 1
Summary of Available Well Construction and Pumping Data
Hourglass Winery

Reported DWR Method Gilot Casing . Casing Borehole Eaniany Perforation Ty‘pe aAnd Gravel Pack
Date Hole Casing N N Seal Size (in)
Well Well N of Depth Diameter Diameter Intervals Interval (ft)
Designation Log No. Rillled Drillin et (ft bgs) Type (in) (in) et (ft bgs) o and Size
9 L g (ft bgs) S (ft bgs) 9 Perforations
APN 021-010-001
April 0-24 Factory-cut 24-508
Well 1 482423 1991 Air Rotary 515 508 PVC 5 8 (cement) 90-508 0.125 3/8" Gravel
0-3
January (cement); Factory-cut 21-370
Well 3 527309 1997 Air Rotary 380 370 PVC 5 9 321 170-370 0.125 Pea Gravel
(bentonite)
APN 018-060-024
June 0-20 Factory-cut 20-160
Destroyed 119626 1986 Air Rotary 160 160 PVC 6 10 (cement) 95-160 0.040 3/4"
November 0-22 207-227; 367- Factory-cut 22-487
Well 2 710541 2000 Alr Rotary 500 487 pve 6 9 (concrete) | 427;447-487 0.032 Pea Gravel
53-518
Well 4 0938175 October Air Rotary 530 518 PVC 5 9 0-53 300-518 Factory-cut 1 \ve) pack
2006 (cement) 0.032 G
ravel
August Factory-cut 54-460
Well 5 1073626 9 Mud Rotary 460 460 PVC 5 9 0-54 94-460 vy Well Pack
2008 0.032
Gravel
POST-CONSTRUCITON YIELD DATA
5 q 0 g Estimated
Reported Duration of |Estimated Flow| Static Water |Pumping Water| e
Date & Type - - Specific
Well = Test' Rate Level Level p
iy || 0 EEE (hrs) (gpm) (") (") Capaity
9 9p (gpm/ft ddn)
APN 021-010-001
4/29/91
Well 1 Airlift 2 21 25 ND ND
1/22/21
Well 3 Airlift 8 13 271 275 3
APN 018-060-024
June 1986
Destroyed Airlift 1 40 96 ND ND
1/13/21
Well 2 Airlift 24 7 294 386 0.08
1/22/21
Well 4 Airlift 8 13 271 275 3.16
Well 5 12/?1./20 72 9 123 306 0.05
Airlift

Notes: ft bgs = feet below ground surface

in = inches
hrs = hours

gpm = gallons per minute
gpm/ft ddn = gallons per minute per foot of water level drawdown

Results of Napa County
Water Availability Analysis
Hourlgass Winery

RCS Job No. 713-NPAO1
January 2023



Table 2

Summary of Recent Pumping Data
Hourglass Winery

Reported Duration of Estimated Static Water Pumping Estlm?t_ed
Date & Type " - Specific
Well . Test Flow Rate Level Water Level .
Peclipedey || O (EEIREE (hrs) (gpm) (ft) (ft) Eakdlty
9 9p (gpm/ft ddn)
APN 021-010-001
Well 1 2/4/2.1 7 14 43 395 0.04
Pumping
Well 3 1/22/.21 8 13 271 275 3.2
Pumping
APN 018-060-024
June 1986
Destroyed Airlift 1 40 96 ND ND
Well 2 11 3/.21 24 7 294 386 0.08
Pumping
Well 4 1/22/.21 8 13 271 275 3.2
Pumping
Well 5 12/21/20 72 9 123 306 0.05
Pumping

Notes: ft bgs = feet below ground surface
hrs = hours
gpm = gallons per minute

gpm/ft ddn = gallons per minute per foot of water level drawdown

Results of Pumping Test of Winery Well
and Napa County Tier 1 Water Availability Analysis

Hourlgass Winery

RCS Job No. 713-NPAO1

November 2022



Table 3
Summary of Irrigation Well Capacity Pumping Tests

Hourglass Winery
Average Flow
Reported Date of Duration of Rate During |Pre-Test Static | Final Pumping | Final Recovery . Recommended
. . i Duration of Type of i
Well Capacity Pumping Pumping Water Level Water Level Water Level Recovery (hrs) | Pumping Test Operational Rates
Designation Testing (hrs) Period (ft) (ft) (ft) v ping (gpm)
(gpm)
APN 021-010-001
Well 1 2/4/21 7.25 13.90 425 395 68.30 16.75 Constant
Drawdown
7
Well 1 2/5/21 2 20 68.3 242.2 41.5 71 Constant Rate
Well 3 1/22/21 8 13 271 275.12 2711 0.15 Constant Rate 13
APN 018-060-024
Well 2 1113721 245 7 204.1 399 384.0 9 Constant 7
Drawdown
Well 4 12/30/20 1 14 3007 N/A N/A N/A Constant Rate 147

Notes: ft bgs = feet below ground surface
hrs = hours
gpm = gallons per minute
gpm/ft ddn = gallons per minute per foot of water level drawdown

Results of Napa County
Water Availability Analysis
Hourlgass Winery

RCS Job No. 713-NPAO1
January 2023
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®  Onsite Well (Showing Year Drilled)
®  Offsite Well (Approximately Located)
500-ft Buffer Zone Around Well 5
Cross Section Line
=== Significant Stream (PBES & LSCE, 10/5/22)
= Subject Property (Showing APN; Adapted from Napa County Parcels, 11/2/22)

0 Groundwater Basin Boundary (DWR, 2021)
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Geologic map adapted from:
Delattre, M.P. & Gutierrez, C.l., 2013. Preliminary Geologic Map of the Calistoga 7.5 Quadrangle,
Napa and Sonoma Counties, California: A Digital Database. Version 1.0. California Geological Survey.
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A S7/5E — A

750 —
] Well No. 3 )
QhC Project Well _
500 — th well No. 5 Biter Creek
— — th Dutch Henry Creek R
& | i '
D | J — |__— _—'__",_’—-—// 2t f=—0 S e 485+t BGS (8/1/2008)
> ] 119.4 ft BGS (1/31/1997) 128.3 ft BGS (?/fé/fztoz;)'i W 121.6 ft BGS (12/28/2020)
< 250 170 ft : W 137.0 ft BGS (11/18/2022)
182.5 ft BGS (1/19/2023)
Z ] W 189.9 ft BGS (11/18/2022) v
d: ] 269.4 ft BGS (1/22/2021)
—] W 300.8 ft BGS (7/9/2019)
c N 370 ft
@) 0 —
- Tsrc -
q) —
-250 —
-500 |||||||||||||||||||||||II|IIII|IIIIIIII||||||||
o o o o o o o o o o o o
o o o o o o o o o o o
ft BGS = feet below ground surface N ~ © © S ﬁ : 8 ﬁ 8 &

Vertical Exaggeration < 0.93x

See location of section line on Figure 5 H

ft NAVD 88 = Feet North American Vertical Datum of 1988. D I Stan Ce (ft)
All measurements shown on well columns

are below ground surface.

LEGEND

R Property Line | FIGURE 6
Qe Gnodem o latest Holocone) CROSS SECTION A-A'

- Cement Seal
lj Blank Casing

I:l Perforated Interval Qhf Alluvial fan deposits (Holocene)
V¥ Static Water Level Rhyolite of Calistoga (Pliocene)
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Results of Napa County Tier 1, Tier 2, and Tier 3 Water Availability Analyses

Hourglass Winery RCS

4208 Silverado Trail North 21
Calistoga, CA 94515 N

APPENDIX
WELL COMPLETION REPORTS
FOR

HOURGLASS PROPERTY



ORIGINAL
File with DWR

Page of
Owner's Well No.

STATE OF CALIFORNIA

Refer ro Inseruriion Pomphbles

482423

WELL COMPLETION REPORT

e LY B WEE OGRLY — DO WOT P P emwee
o : =

STATE WELL ND.:STATION HO.

L

1

N

Dote Work Began _4=22~1991  FEnded 4~30-19 91
LmalPermltAngE _Napa County Environmental Memt. T
Q@ o 028456 pormit Date_ 4=19-1991
GEOLOGIC LOG : e e v
ORIENTATICN {2} 2 VERTHCAL ... HORIZONTAL —__ ANGLE ... (GPEGEY)
DEPTH TO FIRST wWATER .30 (73 srvow SUBFACE Well 1
£EFTH FROM -
SURFACE DESCRIPTION
£y, 1 FL Deseribe material, gram size, color, ae. WELL LOCATION -
: ! Address_ 4208 Silverado Trail
g + 6 Br., clay § boulders Gity Calistoga
6 . 55 . br. clav with gravel County ..N&DPa
55 ;130 ! tuff APN Book Page pml‘?szl 010-001
. . Lahmde_.___l,m..:_mmﬁn% Longitude ; . WEST
' EG. MIN. BEG. DEG. fX- 18 SEC.
: LOCATION SKETCH e ACTIVITY (£ ) =
: NORTH it NEW WELL
: HODIFIATION (REPAIS
: — — Deepan
f "_x ——— Uther {Spacilyi
- e VEBTROY {Doacrdie

P S P

-PLANNED USE(S5)-
o o

=4 3

1)

R e S

" BOUTH
Titustrate or Describe Distance of Weii j'rom Landmarks
such as Roads, Building, Fences,
PLEASE BE ACCURATE & CGMPLE‘IE.

 WATER SUPPLY

Procodures ard Materials
Unduer "GEGLOGC LOG")

L WORITORING

— Damestic
P
XX evipation
T
— TTEST WELL
— CATHODK: PROTEC-
TEON
wen GTHER (Spanify)

DRI LING
METHOD

Rotary

{air)

FLUID

S R ol B B N Y I O P U B B Ul BF B o B OF B

FiY & DATE MEASURED 4-29-51

WATER LEVEL & YIELD OF COMFLETED WELL
DERTH OF STATIC

25

WATER LEVEL
; ESTIMATED YIELD . 21 (GPM) & TEST TYPE aly
TOTAL DEPTH OF BORING . 915 _ (Fecy) TEST LENGTH 2 qrie} TOTAL DRAwWDOws 480 (=)
TOTAL DEPTH OF COMPLETED WiLL _ 508 (Feej * May not be represengative of @ well’s fong-term yield.
DESTH cone. CASING(S) oEPTH ANNULAR MATERIAL
FROM SURFACE | TN | T¥PE(Z FHOM SURFACE e
5 aTe ] e R g | e T
FILTER PAGK
F.ow R | e |ZIEBRT] GRADE tnchos) | THIGKNESS | (nohes) Foowom (1O b (Ll vPEISIZE)
. - -4
0 24 10 a : 24 X
24 515 8 24508 x |3/8 crave
090 X plastid 5 | F480 :
gn + 508 X plasti 5 FA80 1/8" :
ATTACHMENTS (23 CERTIFICATION STATEMENT
Gaologic Lag I, the undersigaed, cerlify that this report is cemplete and ac(:urate to the best of my knowledge and belief.
o Well Gonsfruction Diagram NAME HUCI\ BLDT WELL DRI LLL 3‘\553"“’ =
OR CORPORATION: (IYFED (R PRINTEDS
e LA0GDRYEICEE LOgls} _ . KE
— S0l Water Chomical Analyses 2110 Pennv Lane - Napa ° CA. 94558
ADDRESS Feiil STATE pild
— Other g} / . 746
; - 4-30-pUB1 439~
ATTACH ADDITIONAL INFURMATION. IF T ExisTs || Sined oo faner s gl T BATE SNED T 7 LGNSt MMEER

DYWH [B5REY. 7-90

IF AGDITIONAL SPACE IS NFEDED, USE NEXT CONSECUTIVELY NUMBERED FORM


chris
Text Box
Well 1


——

ORIGINAL
File with DWR

Page 1 of 1

Owner’s Well No.
11-16-00
Napa County Environmental Mgmt.

Date Work Began

Loeal Permit Agency

STATE OF CALIFORNIA

WELL COMPLETION REPORT

Refer to Instrurtion Pamphler

No.

Ended __11-22-00

710541

DWR USE ONtY

DO NOT FILL

L0 INIOLb W 3

Lo ]

o

STATE WELL NO./S

TION NO.

Loty L 10y 1 0]

LATITUDE

LONGITUDE

vt v tv vy 100 ]

APN/TRS/OTHER
Permit No. 6-11684 Permit Date 11-14-00
CEOLOGIC LOG IWEY T NIRRT N
ORIENTATION ( ~) K_VERTICAL —_ HORIZONTAL __ _ANGLE __._ (SPECIFY)
DRILLING .
METHOD LUID
RrACE DESCRIPTION Well 2
Ft. o Fi. Deseribe matertal, grain size, color, ete,
T - WFSL'].LOCAT ON -
0 25 ' pclay with boulders Address 4208 Silverado Trail
25 + 90 . volcanic tuff City Calistoga
T T ) )
90 . 480 . volcanic rhyolite Countv Napa
T T r B
480 ! 500 ! hard green volcanics APN Baok 18 _page _ 060  pyce) 24
: : Tewmship Range Section
! : Latitude 1 1 NORTH [ ongitude 1 1 WEST
I . L MIN SEC. DEG. MIN. SEC.
T T LOCATION STCH = ACTIVITY (=) —
; ! NORTI A NEW WELL
: : MODIFICATION/REPAIR
] 1 — Deepen
[i : : —__ Other (Specify)
F ¥
: : — . DESTROY (Describe
| | Procedures and Materials
. : Under "GEOLOGIC LOG"}
i ! PLANNED USES (=)
‘ ; WATER SUPPLY
T T Domeslic —_ Public
: : — K lrrigation _—__ Indusirial
o
; : g MONITORING
) ! TEST WELL
T ¥
! ! CATHODIC PROTECTION ___
; X HEAT EXCHANGE —
T T DIRECT PUSH ___
: : INJECTION ___
! ! VAPOR EXTRACTION
: +_cont. casing layout SPARGING __
" SOUTH
367 . 427 : Screen PVC 6" .032 slot ;I_lustmi% or Deseribe Ift‘.s-fam;» of Well from ﬁ;mris', ?uh’dings, OTHT;M(ES?:(::SS -
ences, Rivers, ete. and attach a map. Ul itiona i —_—
427 ' 447  blank _ PVC 6" mecksniry. PLEASE HE ACCURATE & COMPLETE”
447 + 487 « screen  PVC 6 .032 slot
: ' WATER LEVEL & YIELD OF COMPLETED WELL
. X DEPTH TO FIRST WATER ﬁ)_ (Ft.) BELOW SURFACE
! ) DEPTH OF STATIC
: . WATER LEVEL _._2()—(Ft.) & DATE MEASURED 11-22-00
! ! ESTIMATED viELD - _18 @erm s Testvrealr 1ift
TOTAL DEPTIL OF BORING 500 . (Feet) TEST LENGTH __ 2 (Hrs) ToTAL pRAwDOWn. N/A (F1)
TOTAL DEPTII OF COMPLETED WELS, 487 _(Feet} * May not be representative of a well's long-tevm yield,
DEPTH BORE. CASING (8) DEPTH ANNULAR MATERTAL
FROM SURFACE | iy | TYPE (<) FROM SURFACE TYPE
DIA. = o & MATERIAL 7 INTERNAL GAUGE SLOT Size CE- | BEN-
(Inches) z o %lg & GRADE CIAMETER OR WALL iF ANY MENT ITONITE| FlLL FILTER PACK
Fl. 1o Ft 21585 3 (Inches} | THICKNESS (taches) Ft. to Ft (TYPE/SIZE)
@Al o T (X)) | ()
0 25 15 0+ 22| X concrete
25 ' 500 9 22 ' 487 X gravel
1] L]
0 ' 207 X PVC FA80 | 6 SDR-21
207 ' 227 x| | |pvc 7480 | 6  |spr-21 ].032 |
227 ' 357 ¥ DyC P480 | & SDR-21 !

Other

ATTACHMENTS (=)

Geologic Log

Well Construction Diagram
Geophysicat Log(s)
Soil/Water Chemical Anatyses

CERTIFICATION STATEMENT
I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief.

2130 P

ADDRESS

ATTACH ADDITIONAL INFOBMATION, IF IT EXISTS.

E
(PERSON, FIRM, OR CORPORATION} (TYPED CR PRINTED)

Signed

WELL DRILLER/AUTHORIZED REPREXEN

DRILLING
Napa Ca 94559
CITY STATE e
439-746
TATIVE DATE SICHED C-57 LICENSE KUMBER

PWR IS BEN 1497

IF ADDITIONAL SPACE (S NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM

o e — —— e —————————— —— — ——



chris
Text Box
Well 2


ORIGINAL
Fllo with DWR

STATE OF CALIFORNIA

WELL COMPLETION REPORT

Page _1__ of _]__ Refer to Instruction Pampblet STATE NO./BTATION NO.
~ Owner's Well No. No. 527309 | r| H:Il L 11 JD
" Date Work Began __1-28-97 , Ended _1-31-97. LATIUDE LONGITUDE
Local Permit Agency e vl vl vy g |

‘—|O| QIEEI'OIEMQI\Sl [ 1 Il

Napa County FEnvironmental Mﬁﬂﬂ:-
Permit Date . 1=24-97

Permit No. i -
GEOLOGIC LOG
ORIENTATION () Lvmm — . HORIZONTAL —— ANGLE _ (sPECFY) | N I
— DEPTH T0 FIRST WATER. 19 (re) BELOW SURFACE 1V Well 3 —
RrACe DESCRIPTION \\ N B .
Ft. to Ft Desmbemmui,mmw[wm A i N Ll BWUALIUN
: : SN ‘Address’ 4208 Silf;lérado Trail
0: 19: clay with embedded ﬁhould‘efs o5 ey, o Calistoga
19 40! 1ight brown weathered tuff/ _ Cmnty oﬂ’apa\
407 60: gray rhyolipec; o\ - | APN Book 021 “Page. 010 _parcel 001
60: 300: Ilight pray. rhyoilte« med‘ hard hip . Range Section
300: 360: hard ~fhyolite iy K R (Lo MO Longitude. 1 1 wegt
] = = 3 ’
360; 370 : ‘fh‘“’l\ite 0, LOCATION SKETCH — ACTIVITY (£)—
370: 380qw\ ga:av ash“* la.v . i =) NORTH X rew war
! :\; ] SN 3 x‘.\\"/ MODIFIGATION/REPAIR
1 1 ‘?_',r;'ﬂ»——_:\_;} v$‘ ‘“"T"{_ e 3 '/{,‘_7 \J‘ "L i
: : o . .‘ - \\ e 4 , ["; l! \::\ Y -
! et L% RS T — Other (Spocify)
B ".—n- N-,:.._j.?’ W{_\ "\Lo__ -‘:1:1 (- o - "?.:‘,:' i
R SLED L — DESTROY (eswrive
S ~PLANNED USE(S) 1
! ! ‘:;_\:??J ” b no(w_rc}smna
E i WATER SUPPLY
: : Putiio
o—— & ot
: : —. Industriat
. 1 [ —_— TEST WELL"
: : — GATHODIC PROTEC-
' : llustrate or Desortbe mf Well from Landmarks OTHER (Specty)
: : iudl s Rods, Bulldings, Fencon -
: : PLEASE BE AC & COMPLTE.
: : DALLNG Royary  Alr FLUD
' ) WATER LEVEL & YIELD OF COMPLETED WELL
: - DEPTH CF STATIC
: : waTER LEveL . 121 _ () & pate measuren _1=31-97
: : estvaten vieo®— 130 @pwy s TesT Tvee_alr 1ift 00
TOTAL DEPTH OF BORING 380 (Feet) TEST LENGTH ) TOTAL DRAwWDoWN _N/A ey
TOTAL DEPTH OF COMPLETED WELL __ 370 (Feet) * May ot be represemative of a well's long-term yield.
CEPTH ] ‘ CASING(S) DEPTH ANNULAR MATERIAL
FROM SURFACE | SOnc [ vpe () FROM SURFACE ToE
DIA. g| waremac  |BEEERL WAL | T A CE- | BEN- ). 'FILTER PACK
Ft, to & | o E E%aa GRADE Goches) | THICKNESS |  (nonss) F. fo FL '?5";”??? (;F'"i (TYPE/SIZE)
O'E 25 10 0 i 31X concrete
25+ 380 Q9 3¢ 21 X bentonite
i 21, 370 X |pea gravel |
0. 170 X PVC F480 5 SDE-21 : :
170 370 X PVC F480 5 SDR-21 ] 1/8" :
(] t
ATTACHMENTS (<) CERTIFICATION STATEMENT
Geologlc Log I, the undersigned, cartify that this report is complete and accurate to the best of my knowledge and belief.
® oot nawe______HUCKFELDT WELL DRTLLING
Lote) . (PERSON, FRM, OR CURFORATION) (TYPED OR PRINTED)
—_ Sol/Weter Ghomios! Analyses 2110 Penny lLane Napa CA 95449
Y FATE iz
— o 1 2-4-97 439-746
ATTAGH ADDITIONAL INFORMATION. IF IT EXISTS. e W" m
CUTIVELY

DWR 188 REV, ?—90
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Well 3


'0 GINAL STATE OF CALIFORNIA p—_ DWH USE ONLY — DO NOT FIll IN e=e—
File with DWR WELL COMPLETION REPORT Il | g1 | |
Page of Befer to Instmctiaﬂ Pam hlet ‘ BTATE WELL NO/STATION NO.
Owner’s Well No. 8175 Lol ta ] laag lagg]
LATITUDE
Date Work Began _10/19/2006__, Ended—l@#?.#zggé—- | & PR
Local Permil Napa County TR
A%(% APNITRE/OTHER
Permit No. =~01495 Permit Date___lﬂllglzmﬁ_,;;:_ -
GEOLOGIC LOG e Swwrr. awner
ORIENTATION () % _ VERTIGA. —_ HORZONTAL —_ANGLE ___ (SPECIFY)
DRILLING i
S— DAILLING Rotary fup_ Al .
SURPACE DESCEIPTION N Q\QQ
. @ F. Deseribe material, grain size, color, eta s
1 t LT 3 T
) : AN I
T T k)
18} 2} Gguiity~ Napa
! ! APN BpeleS_Page — 060 _Parcel _024=000
! ! Tqbyﬁghlp Range Section
T N w
: T::?:fnm e, Long bR WA EC
: — -LOCATION SKETCH — ACTIVITY () —
4 NORTH NEW WELL
'
! u"‘ C h MODIFICATION/REPAIR
T
: ! re 3 " omer apesty
1 a [l h -
r
. —_— EESTFIDY (aD:dstxibe
r Under “GEOLOGIC LOG")
! USES ()
440 '+ 530" r—a;fhltebrm& Ash N omens, 87 e
! : % e Iniigation __ Industrial
S g i worromve
t 1 & TEST WELL
; | Y GATHODIC PROTECTION .
; : HEAT EXCHANGE
T T DIRECT PUSH
! TN —
! ! ‘ VAPOR EXTRACTION
1 ) SPARGING ____
! : lﬂcmﬂrnmibaﬂfswnm Well REMEDIATION .
T T Tontos, Riers OTHER (SPECIFY) —_
: r necessuTy. g Accun% & comm'ﬁqm
; E WATER LEVEL & YIELD OF COMPLETED WELL
' ; DEPTH TO FIRST WATER {FL) BELOW SURFACE
T ; DEPTH OF STATIC -
T T WATER LEVEL (FL) & DATE MEASURED
! ! g ESTIMATED YIELD * (@PM) & TEST maﬁ%
TOTAL DEFTH OF BORING éngea) TEST LENGTH trm) ToTAL oRawDowN_LBfS FGEM at day
TOTAL DEPTH OF COMPLETED WELL Feet) * May not be representative of a well’s yisld,
DEPTH BORE: CASING (5) DEPTH ANNULAR MATERIAI
FROM SURFACE | Qo1 [ TYPE () FROM SURFACE TYPE
DIA, o] % MATERIAL / INTERNAL QAUQE BLOT BIZE ¢E- | BEN-
finches) GRADE DIAMETER| OR WALL IF ANY MENT [rONITE| FL | FILTER PAGK
R W F S E gg (nches) | THICKNESS (Inchas) Ft o Ft (e 23] (2) ({TYPEIZE)
4 53 Ji_lv || |Plhetc & (FReo WARY. A=
1 |
E5 MG VT AR 2217 N Y L T3S
1 I
8 T
. t L 1
300 51 K v “_ | .022 ;
ATTACHMENTS (=) CERTIFICATION STATEMENT
Geclogin Log I, the undersigned, certify thet thia report is complste and accurate to the best of my knowledge and bellef.
—— Well Construction Diagram A
~— Giophysica! Log(s} 04558
— Sol/Water Chemical Analyses
—__ Ofher STATE o
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. 5 wﬂf&m \IDENSE AIBMER

DWR 168 REV. 0503

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM

=5 osP 03 78336
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Well 4


T T B O(po-02Y

- ~QUADRUPLICATE _STATE OF CALIFORNIA DWR_USE ONLY — DO NOT F,QLL o
For Local Requirements " WELL COMPLETION REPORT || | | I// ekt 1A\ @%L |
Refer to Instruction Pamphlet STATE WEDL NO. /S TIoN
el UL ""w'1073 C //\V|@W09} |
Owner’s Well No. " 0 . Il o
. N : g N\
iDate Work Began - , Ended _ e ‘ LA\, ues ONGITUDE
! U//LJ/ ZUUC') U/ UL/ LUUE ) [ ] | 1 | Ll L1 '
Local Permit Agency = : ! _
: NG wuut_y - : APN/TRS/OTHER
Permit No. Dan 53385 Permit Date &7 ’16/2305 T
¢FOLOGIC LOG £ S WELL OWNER
‘ N Q ‘,;\\;9 'S
ORIENTATION (%)  _=zez VERTICAL __ HORIZONTAL ___ ANGLE ___ (SPECIFY) Name 2l )
C DAICLING ut@n\ym\eyam [T
DEPTH FROM METHOD K — FLUID - ;/; WK!S NI Pl
SURFACE OtarDESCRIPTION Mud N Rl
Ft. 1o Ft Describe material, grdin size, color, gte. \}\ TR NN \{E’IE.)H Slend LA CSTATED /4 ZP
- = x - WELL LOCATION -
T ‘Qf}dress \ \”xu Loszex Rd
51z T Brown Ciay; Ui IT & bf&VLL f NS \I::a B i
e, >
: : y ’ \\ (\jw g County'} apra‘ :/ /\ v
356+ rown Clay < BopiIsrs Y Bk g it e g5 Pl gz
i ! ?f A A\ <N\ \\ kY \/i" Tow/r)glup 4%~ Range Section i
en ! e ! RN AR e f]: [ 1 i N Long L 1 w
T : 0T S;\i\l ["] pLK, \ \ \ \/// - - 3> DEG. MIN. SEC. DEG. MIN. SEC.
l ; RESS P 2 = e LOCATION .SKETCH ———————— ACTIVITY (2) —
o 55— Say ha \ o NORTH _2.eNEW WELL
TQJ 0 FATRYAT: 'I N ‘; v ) =
! : y\%\ X! }\ 7 \\‘\ MODIFICATION/REPAIR
l\"' ! A~ i - “y . o \\: \;:\\ t‘ \ I" - y - Deepen .
Ja : 1UJ : WH{LLE‘J\L\ {;’B\ ____ Other (Specify)
T AT, /% 3 x;,‘ =
;_G'. : 4 2‘5 ’:”““"v}n\b } .La = ?,"‘\“j;_ At —__ DESTROY (Describe
ST B S e s e aer
ann aam M Jed o T ADN USES (<)
AV LVU\| wu.L Le:\ r&U\—I.S. WATER SUPPLY
T T Domestic ____ Public
Y. Y. e . ~ - 1 __a_giffigation ____ Industrial
PAVIV R R AV A Wiiite \‘x.'ay NOCE. i
! ! ) MONITORING ___
non ' maa ' e e e s TEST WELL ___
. 42U T AV WiILE RUCK . CATHODIC PROTECTION ___
- : ; : ‘ HEAT EXCHANGE ___
. [a Wi oY [aTa¥el - - L ~ [N .
. L9UTT DUV T WILLE L1dy . GOK DIRECT PUSH
T T INJECTION ___
v : ~Anm : e v . = . VAPOR EXTRACTION ___
SUUTT o0U T WIILLE NKOCHK SPARGING
T T — -
LYY : 2 A : o e . o~ = : / ’Illustmte or Describe Dtstance of Well from Roads, Buildings, REMEDIATION ——
JoV T 4uv ] WILLLE Llay Rue i) Fences,, Rivers, ctc.and attach a map. Use ml{lllzmml m;)er if OTHER (SPECIFY)
R ; o, v R By 5 necessary. PLEASE.BE ACCURA ['E & COMPLE
R A
GuU T qou T WL LE MOCK , ] WATER LEVEL & YIELD OF COMPLETED WELL
i ! e L aae 9 29008 )
X X RUU &V U™ DEPTH TO FIRST WATER #r (Ft.) BELOW SURFACE
T T y DEPTH OF STATIC
: : EPT. OF{ TEEVERT] WATER LEVEL%(H)& DATE MEASURED __ & £ ,-,/)
Gt ¢
' ) \-M\I\Dn'\‘MFNTAL MARRY ESTIMATED YIELD * _55_ (GPM) & TEST TYPE i . 'l’ /‘":P-"
TOTAL DEPTH OF BORING ﬁ!g!%—g(l‘“cet T TEST LENGTH l;l (Hrs) TOTAL DRAWDOWN_______ (FUGPM at
TOTAL DEPTH OF COMPLETED WELL %_(Feet) * May not be representative of a well’s long-term yield. Warrisrbar v Sessani |
= v T AP RALIC o FL e ST DC heav et
- : e
OEPTH CASING (8) oepth DRY ORNNOEAR MATERIAL
- N BORE- - -
FROM SURFACE HOLE TYPE () ' . FROM_ SURFACE TYPE
- DIA. z |, il w MATERIAL / INTERNAL GAUGE SLOT SIZE CE- | BEN-

i (inches) % B 58 = GRADE DIAMETER| OR wALL IF ANY MENT [ToNITE| FILL FILTER PACK
Ft. to Ft. . 2|9 08 : . - (Inches) THICKNESS (Inches) Ft. ‘to Ft. (3 (2] () (TYPE/SIZE)
PR TR WY ERY 4 O g e’ | & | £t O P S o/,

(W s A B L L Trm 574w | o v o fO o’ A
L5 w2 03|, & 30 | g [ TR dealt £ 4
7 ° T 7 ] = - - LR =S~ ] E
AT [P T f T
' ' [° O 7 S
G4 1 rA 83 i’ w’ w w' | A ' ¢
i Y :“‘.VDV @‘1 [A S :
ATTACHMENTS (<) CERTIFICATION STATEMENT
. l, the undersigned, certify that this-report is complete and accurate to the best of my knowledge and belief.
— Geologic Log
. —— Waell Construction Diagram IAME — e " -
. (PERSON!‘F@MJE&@KPORAI@NLl(TYRED{gMBBiMED)E].O‘ﬂ
— Geophysical Log(s) o
___ Soii/Water'Chemical Analyses 8110 Wi ghwav. 128 Napa, CA 94558
: ADDRESS - ciry STATE e
— Other 3 li
i Signed _= (97 audd / - " O r A2 Rﬂ_.g.. 508
¢ ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. 97 57 ~TIOENeED WATER “WELL,CONTRACTOR ™ ~~ . DATEI SIGNED. 2 < C-57 LICENSE NUMBER

DWR. 188 REV. 05-03 . IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED' FORM

b
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ORIGINAL
File with DWR

o of Intent No
Permit No, or Date

STATE OF CALIFORNIA

Do not fill in

THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES
WATER WELL DRILLERS REPORT

o018 00

No. 113626

State Well No.

O 2 4‘ Other Well .\:o.o E!gaiaﬁl 5&

(12) WELL LOG: Total depth_lﬁ_o__&. Depth of completed well_l_69_ﬂ'.

Destroyed We” from ft. to ft. Formation (Describe by color, character, size or material)
0 - 6" spil
(2) LOCATION OF WELL (See instructions): 6 - 3'  tuffa
County, apa Owner's Well Number 18—060-24 | 31 - 105 _semi-hard blue grey rock
Well address if different from above +208 01d Silverado Tr.(Lommell)105 - 160  hard bIe grey rock, black
Township. " Range Section_ - stringermﬁyﬁctured
Distance from cities, roads, railroads, fences, etc. - :\. ., ~
S R\ N

(3) TYPE OF WORK:

New Well ﬁ Deepening ]

Reconstruction

(W]

Reconditioning

O

Horizental Well B3

Destruction T {Describe
destruction materjals

procedures in Iftem

(4) PROPOSED

Domestic > AN r\"
In'jgah'on/\ X\—\v g\g}:"\i\)
! % ARONY Nl
4 0NN - P~ ”
NP
)74 _'/‘\\2_ "
WELL LOCATION SKETCH __ \\/} A ol ——
{5) EQUIPMENT: (6) cn.w:%mx: N -
Rotary ] Reverse [OJ £ No Sije@_%_ AN
Cable 0O Air EQ Noteter of bore 97 A8!L, N
Other O Bucket ] \( T ZQ 160 \\\\\/ -
(7} CASING INSTALLED: (8 MPERFORAPIENS: . T~ -
Steel J Plastic gl Cxet Type of per@‘n or ;nc?fic}:ejé% \g -
R ™~ N7 -
PR R AR O —
0 ONAEN 200 T 95 T 1600 N W0 -
NS QAR Y -
D :

(9) WELL SEAL:
WWas surface sanitany seal provided? Yes é(

Were strata sealed against pollution? Yes []
Method of sealing grout

No [0 If yes, to depth_zp_ft.

No [d Interval . — ft

Work started__ 0/ 20 19_80 Completed_0/ 30 1986

(10) WATER LEVELS:
Depth of first water, i known,

105

ft.

Standing level after well completion__

96 .

(11) WELL TESTS:

Was well test made?

Yes i¥
Twpe of test

Pump J
Depth to water at start of td_ﬂ.

No X If

No X W

analysis made?
Was electric log made?

Yes 5
Yes [

Dy 40 gal/min after. 1 hours

Xo O I ves, by whom?_d_'l'_'Ll_l_e_T_,._

Bailer {1

Air lift X
At end of test__ T &
Whater temperature_ |

ves, by whom?

ves, attach copy to this report

WELIL DRILLER'S STATEMENT:

This well was drilled undfr my jurisdiction and this report is true to the best of my
knowledge and belicf. M
SIcxED

! {Well Dritfer)
NAaME Doshier and Gregson Drilling, Inc.
{ Person, firm, or corporation} { Typed or printed)
Address_ 3365 Napa-Vallejo Highway
Vallejo
294001

zip 94589
Date of this report_ 7/7/86

City.

License No.

DwWR 188 (REvV. 7-76)

IF ADDIT!IONAL SPACE IS NEEDED. USE NEXT CONSECUTIVELY NUMBERED FORM
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Results of Napa County Tier 1, Tier 2, and Tier 3 Water Availability Analyses

Hourglass Winery RCS

4208 Silverado Trail North 22
Calistoga, CA 94515 N

APPENDIX

HOURGLASS WINERY
GROUNDWATER USE ESTIMATES
BY
APPLIED CIVIL ENGINEERING (ACE)



APPLIED

CIVIL ENGINEERING

INCORPORATED
Hourglass Winery
Groundwater Use Estimate
Estimated Water Use
(Acre-Feet / Year)

Existing Proposed
Residential Water Use
Primary Residence'’ - Not Applicable 0.000 0.000
Pool"” - Not Applicable 0.000 0.000
Second Dwelling Unit - Not Applicable 0.000 0.000
Guest Cottage - Not Applicable 0.000 0.000
Total Residential Domestic Water Use 0.000 0.000
Winery Domestic & Process Water Use
Winery - Daily Visitors® 0.060 0.067
Winery - Events with Meals Prepared Onsite!”® 0.000 0.075
Winery - Events with Meals Prepared Offsite'”® 0.008 0.021
Winery - Employees™" 0.067 0.202
Winery - Event Staff”® 0.003 0.014
Winery - Process'”?"”) 0.968 1.290
Total Winery Water Use 1.106 1.668
Irrigation Water Use
Lawn® 0.000 0.000
Other Landscape"” 1.228 1.228
Vineyard - Irrigation’ " 10.600 10.600
Vineyard - Frost Protection - Not Applicable 0 0
Vineayrd - Heat Protection - Not Applicable 0 0
Total Irrigation Water Use 11.828 11.828
Total Combined Water Use 12.93 13.50

Estimates per Napa County Water Availability Analysis - Guidance Document, May 12, 2015 unless noted
0.5 to 0.75 ac-ft/yr for Primary Residence, includes some landscaping per Napa County WAA Guidance Document

0.1 ac-ft/yr for pool without cover per Napa County WAA Guidance Document

) See attached Winery Production, Guest, Employee and Event Staff Statistics

) 3 gallons of water per guest per Napa County WAA Guidance Document

|5 gallons of water per guest per Napa County WAA - Guidance Document

)5 gallons of water per guest used because all food preparation, dishwashing, etc. to occur offsite
15 gallons per shift per Napa County WAA - Guidance Document

1215 ac-ft per 100,000 gallons wine per Napa County WAA - Guidance Document

0.1 ac-ft/yr per 1,000 sf of lawn per Napa County WAA - Guidance Document - 0 sf lawn
“Estimate provided by owner based on past usage

" 0.5 ac-ft/ac per Napap County WAA - Guidance Document - 18.7 acres of vineyard

existing and 2.5 acres entitled but not yet planted

2160 |efferson Street, Suite 230 < Napa, CA 94559 < (707) 320-4968 <+ www.appliedcivil.com



APPLIED

CIVIL ENGINEERING
ourglass VWHTYeryoRrATFD

Existing Winery Production, Visitor, Employee & Event Staff Statistics

Winery Production'" 45,000  gallons per year
Tours and Tastings by Appointment(')

Monday through Thursday I8 guests max per day

Friday through Sunday I8 guests max per day

Total Guests Per Year 6,552

Events - Meals Prepared Offsite’"

I5 per year 30 guests max 450

| per year 100 guests max 100

0 per year 0 guests max 0

Total Guests Per Year 550

Events - Meals Prepared Onsite'"

0 per year 0 guests max 0
0 per year 0 guests max 0
0 per year 0 guests max 0
Total Guests Per Year 0
Winery Employees(z)
4 employees | shift per day
Total Employee Shifts Per Year 1,460
Event Staff®)
I5 per year, 30 guests 3 event staff 45
| per year, 100 guests |0 event staff 10
0 per year, 0 guests 0 event staff 0
Total Event Staff Per Year 55

"Y' Winery production, tours and tasting and event guest statistics per Winery Use Permit Modification Application
“) Employee counts per Winery Use Permit Application

) Assumes | event staff per 10 guests (in addition to regular winery employees)

2160 |efferson Street, Suite 230 <+ Mapa, CA 94559 « (707) 320-4968 <+ www.appliedcivil.com



APPLIED

CIVIL ENGINEERING
ourglass VWHTYeryoRrATFD

Proposed Winery Production, Visitor, Employee & Event Staff Statistics

Winery Production'" 60,000  gallons per year
Tours and Tastings by Appointment(')

Monday through Thursday 20 guests max per day

Friday through Sunday 20 guests max per day

Total Guests Per Year 7,280

Events - Meals Prepared Offsite’"

0 per year 30 guests max 0
| per year 100 guests max 100
3 per year 250 guests max 750
| per year 500 guest max 500
Total Guests Per Year 1,350

Events - Meals Prepared Onsite"

54 per year 30 guests max 1,620
0 per year 0 guests max 0
0 per year 0 guests max 0
Total Guests Per Year 1,620
Winery Employees(z)
12 employees | shift per day
Total Employee Shifts Per Year 4,380
Event Staff®)
54 per year, 30 guests 3 event staff 162
| per year, 100 guests |0 event staff 10
3 per year, 250 guests 25 event staff 75
| per year, 500 guests 50 event staff 50
Total Event Staff Per Year 297

"Y' Winery production, tours and tasting and event guest statistics per Winery Use Permit Modification Application

“) Employee counts per Winery Use Permit Modification Application

) Assumes | event staff per 10 guests (in addition to regular winery employees)

2160 |efferson Street, Suite 230 <+ Mapa, CA 94559 « (707) 320-4968 <+ www.appliedcivil.com





