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Introduction

This Water Availability Analysis (WAA) supplements the WAA dated May 12, 2022 by Bartelt
Engineering submitted to Napa County Planning, Building and Environmental Services (PBES) for
proposed planting of 4.7 acres of vineyard at 3906 Silverado Trail (Miller Vineyard, APN 021-030-
006-000). The parcel is about 4 miles southeast of Calistoga and lies outside of the boundary that
defines the Napa Valley Groundwater Basin (Figure 1). The property comprises of 28.77 acres
with approximately 1.2 acres of existing vineyard and one residence with a pool.

This supplemental WAA has been prepared to address the Information Request attached to the
PBES Application Completeness Determination dated June 10, 2022, specifically items 5a through
Se. Substantial changes in County groundwater policy, including the emergency policy adopted
June 7, 2022, and other new groundwater policy resulting from the Groundwater Sustainability
Plan (GSP) completed for the Napa Valley Groundwater Basin (NVGB) created some confusion
regarding aspects of the Tier 1 WAA preparation and review. The project parcel and the project
well (herein identified as Well 1) are not located within the NVGB; hence, Information Request
Items 5b and 5e are moot and do not require further discussion. The project well and project
parcel are in the “hillside” groundwater zone where a site-specific analysis of groundwater
availability is prepared to determine whether proposed use of groundwater is consistent with
Napa County guidelines set forth in May 2015. In addition, PBES revised methods for the Tier 1
analysis by mandating the use of mean annual precipitation for the period 2012-2021 as the basis
for estimating groundwater recharge; this supplemental WAA also addresses this new

requirement.

The objectives of this supplemental WAA is to provide a Tier 3 WAA analysis pertaining to
groundwater/surface water interaction per Information Request item 5a and to revise the Tier 1
WAA to incorporate the updated mean annual rainfall as required. Development of the Tier 3
analysis by O’Connor Environmental, Inc. (OEl) proceeds from a hydrogeologic characterization
of the project parcel and a surrounding “recharge/project impact area”. This characterization is
OEl’s base data for WAA analyses, including Tier 1 evaluation of groundwater availability. Given
the uncertainty in the Bartelt Tier 1 WAA and PBES review (e.g., Information Request 5c), OEl
chose to develop its own Tier 1 analysis as a secondary objective. Information Request item 5d
identifies a minor inconsistency in reporting of proposed future groundwater use that is
addressed separately by Bartelt Engineering in its revised WAA.

This supplemental Water Availability Analysis (WAA) was developed based on the guidance
provided in the Napa County Department of Planning, Building, & Environmental Services' Water
Availability Analysis Guidance Document formally adopted by the Napa County Board of
Supervisors in May 2015. The WAA includes the following elements: estimates of existing and
proposed water use within the project recharge area, compilation of drillers' logs from the area
and characterization of local hydrogeologic conditions, analyses to estimate groundwater
recharge relative to proposed uses (Tier 1), and an analysis of the potential for well interference
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at surface water bodies within 1500 ft of the project well (Tier 3). The Tier 2 analysis for this WAA
was prepared by Bartelt Engineering in its revised WAA (Appendix A).

Figure 1. Project location map.
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Limitations

Groundwater systems of Napa County and the Coast Range are typically complex, and available
data rarely allows for more than general assessment of groundwater conditions and delineation
of aquifers. Hydrogeologic interpretations are based on the drillers' reports made available to us
through the California Department of Water Resources and County of Napa, available geologic
maps and hydrogeologic studies, and professional judgment. Hydrogeologic interpretations are
based on the drillers' reports made available to us through the DWR, available geologic maps and
hydrogeologic studies and professional judgment. This analysis is based on limited available data
and relies significantly on interpretation of data from disparate sources of disparate quality.

Groundwater recharge processes, aquifer hydraulics, potential interaction between surface
water and groundwater, and potential well interference are difficult to quantify in the absence
of site-specific studies and/or state-of-the-art hydrologic modeling. Quantification and analysis
of hydrogeologic parameters and processes presented in this document utilize available
information for the project area and local aquifer. The analytical techniques applied are
consistent with prior WAA’s we have prepared and submitted to County of Napa. The resulting
interpretations of hydrogeologic conditions and potential future conditions under proposed
project conditions are consistent with the customary professional standard of care used for
WAA'’s in the County of Napa; nevertheless, there may be substantial uncertainty in quantitative
estimates of hydrogeologic parameters, processes, and conditions.

Hydrogeologic Conditions

The project parcel is located at the base of the mountainous area along the eastern edge of the
Napa Valley in between the cities of Calistoga and St. Helena (Figure 1). The geology mapped in
the area of the project parcel is typical of the mountains and hills located in the northern portion
of the Napa Valley. The main geologic units mapped in the project area are Pliocene and late
Miocene-aged Sonoma Volcanics Rhyolite flows (map unit Tsr) and Holocene-aged Alluvial fan
Surficial Deposits (map unit Qhf) (Figure 2). Sonoma Volcanics underlie much of the upland
terrain east of the Napa Valley.

Our site-specific evaluation of the area based on geologic maps and interpretation of Well
Completion Reports (WCRs) indicates the parcel is underlain by Pliocene and late Miocene-aged
Sonoma Volcanics Rhyolite flows (map unit Tsr). The project well, Well 1, and the two other wells
on the project parcel, Well 2 and 3, intersect Sonoma Volcanics. This portion of the Pliocene and
late Miocene-aged Sonoma Volcanics Rhyolite flows (map unit Tsr) is part of an approximately 14
square-mile block bound to the north, west and east by other Sonoma Volcanic geology units
(Figure 2). The Tsr unit is described as “Rhyolite flows includes intercalated rhyolite tuff in places”
(Graymer er al., 2007). To the west there are thin Holocene-aged alluvial fan deposits (map unit
Qhf) near the valley margins. Napa River alluvial deposits are believed to be 400 feet deep but
thin to about 50 feet or less on the eastern margin of the valley adjacent to the upland project
site on (GSP Figure 4-11).
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Wells completed on the valley floor in the deep alluvium with underlying Sonoma Volcanics have
varying yields between 2 and 700 gpm. Many such valley floor wells are screened partially in
alluvial deposits and partially in the Sonoma Volcanics. Wells in the upland areas surrounding the
project parcel, including some of the flat-lying Quaternary deposits on the eastern margin of the
valley floor, pump water from a bedrock aquifer comprised of various strata of the Sonoma
Volcanics. This aquifer is considered to provide relatively low well yields compared to valley
floor wells, typically ranging between 16 and 50 gallons per minute (gpm). However, yields in
excess of 100 gpm have been reported (LSCE and MBK, 2013). Some units, such as unwelded tuff
and volcanic sediments are somewhat more productive but overall are still considered low
yielding. Specific yield estimates for the Sonoma Volcanics range from 0 to 15% (Nishikawa,
2013). Higher density units such as portions of the welded tuff along with andesitic and rhyolitic
lava flows have very low primary porosity and groundwater occurs primarily in fractures,
resulting in highly variable well production. Where these fracture networks are extensive,
aquifers can have relatively high transmissivities (Nishikawa, 2013).

Well Data

Our search of the of the Department of Water Resources and County of Napa records found a
total of 50 Well Completion Records on and around the project parcel (Figure 2, Appendix B). The
project parcel has three wells, (Wells 1, 2, and 3, Figure 2). Well 1 is the project well, the proposed
source of water for the existing and proposed vineyard acreage. Wells on surrounding parcels
were located using the locations identified on the well logs as guidance. Locations are confirmed
where possible using aerial photos of the area. Thirty-five of the wells are located within the
recharge impact area. Relevant well information is compiled and summarized (Table 1 and
Appendix B).

Well 1, the project well, is located on the southwest corner of the project parcel. It was drilled in
April 2021 to a depth of 415 ft and cased to a depth of 420 ft. Well 1 is perforated between 120
to 160 ft, and 200 to 420 ft and had a static water level of 60 ft at its time of completion. Well 1
had a 3- hour airlift test resulting in an estimated yield of 60 gpm with a drawdown of 312 ft. The
geologic log reports topsoil to a depth of 5 ft below ground surface (bgs) with volcanic ash to
depths of 86 ft. Below the volcanic ash there was hard cemented conglomerate until 210 ft, hard
black rock until 375 ft, and red cinder until 420 ft descriptions consistent with geology of Sonoma
Volcanics.

Well 2 and Well 3 are located on the project parcel. Well 2 is located near the center of the project
parcel, north of the end of the driveway and was completed in September 2016 to a depth of 440
ft. It is perforated from 100 to 200 ft and staggered from 220 to 440 ft with a reported static
water level of 60 ft upon completion. A 2-hour airlift test conducted at the time of completion
reported a yield of 12 gpm and O ft of drawdown. The geologic report for Well 2 indicates topsoil
to 20 ft bgs and then 5 ft of boulders. From 25 to 510 ft there are different mixes of rock and ash,
including white ash, gray ash, and red ash with rock. Well 3 is located southeast of Well 2, in the
north corner of the existing vineyard. It was drilled in June 1987 to a depth of 275 ft and cased
to a depth of 215 ft. Well 3 is perforated between 215 to 275 ft and had a static water level of
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100 ft at its time of completion. Well 3 had an 8-hour airlift test with estimated yield of 50 gpm
and drawdown of 275 ft. The geologic log reports topsoil to 2 ft below ground surface (bgs) with
red brown rock to depths of 25 ft. From 25 to 100 ft there was a mix of red and green rock
stringers, from 100 to 125 ft along with soft black rock stringers there was white ash. Below 125
ft there were alternating colors of soft and fractured rock including black, green, and red. Both
well logs show geology and well yield consistent with a well completed in the Sonoma Volcanics
that is present below the alluvium present at ground surface on the edge of Napa Valley.

The wells in the surrounding impact area have depths ranging from 75 to 965 ft and static water
levels that vary from 12 to 300 ft (Table 1). Pump test information obtained at the time of well
development was available for several of the wells in the area and indicate a wide range of
specific capacities in the area ranging from 0.02 to 2.0 gpm/ft of drawdown. Wells near the Napa
River and its tributary Dutch Henry Creek (also known on Biter Creek on some maps) located in
the mapped geology unit Qhf, Holocene-aged Alluvial fan Surficial Deposits (Figure 2) penetrate
about 20 to 50 feet of gravel, sand, clay and typically extend to depth in various strata of the
Sonoma Volcanics, commonly reported as volcanic ash in Well Completion Reports. Few wells
derive water from the shallow alluvial aquifer (e.g., Well 38); most of these wells extend to
greater depth into the aquifer comprised of Sonoma Volcanics. These descriptions from well logs
are not indicative of the relatively deep alluvium found nearer the center of Napa Valley that
comprise the principal aquifer of the NVGB that is subject to provision of the GSP and the County
emergency order adopted June 7, 2022.

The Well Completion Reports include a wide variety of rock descriptions, but the most common
are various colors of clay mainly brown clay with embedded rock or gravel or sandy, various colors
of volcanic ash and/or rhyolite tuff with harder various colored volcanic rock. The driller’s
descriptions are consistent with the thin sedimentary unit (Qhf) found at the surface and the
underlying volcanic material (Tsr) as described by Graymer et al. (2007). Most wells in the upland
areas east of Napa Valley penetrate volcanic rocks fitting the description above to depths up to
970 ft bgs. The hydrogeologic description of the area in the NVGB GSP are generally consistent
with these well logs and indicate that alluvium deposited in the center of the Napa River corridor
may extend as deep as 300 feet bgs and diminishes in depth near the edges of the valley, and
that the Sonoma Volcanics extend at least 500 feet bgs (Figure 4-11, LSCE 2021).

Table 1: Well completion details for the project wells and wells on nearby parcels (see Figure 2).

Well No. 1 2 3 4 5 6 7 8
DWR WCR No. 001641 e0326213 245513 0949216 1073647 792300 39931 e03272606
Year Completed 2021 2016 1987 2013 2007 2002 1971 2019
Well Depth (ft) 415 440 275 260 350 195 120 965
Static Water Level (ft) 60 60 100 53 50 96 35 170
Estimated Yield (gpm) 60 12 50 30 50 150 10 35
Top of Screen (ft) 120 100 215 40 90 175 50 125
Bottom of Screen (ft) 420 440 275 260 350 195 120 405

Geologic Map Unit Qhf/Tsr Tsr Tsr Qhf Tsr/Qhf Tsr Tsr Tsr
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Table 1 (cont.): Well completion details for the project wells and wells on nearby parcels (see Figure 2).

Well No. 9 10 11 12 13 14 15 16
DWR WCR No. 806870 475962 475948 474508 005573 271118 948352 319574
Year Completed 2002 1997 1997 1996 2018 1988 2008 1989
Well Depth (ft) 700 715 430 740 335 160 460 205
Static Water Level (ft) 178 300 125 200 12 80 65 33
Estimated Yield (gpm) 45 25 60 40 50 75 25 20
Top of Screen (ft) 140 160 145 180 60 60 60 105
Bottom of Screen (ft) 700 715 430 740 335 159 460 205
Geologic Map Unit Tsr Tsr Tsr Tsr Qhf Qhf Qhf Qhf
Well No. 17 18 19 20 21 22 23 24
DWR WCR No. 181693 239210 e€0221137 e0181975 e066623 916323 782022 291426
Year Completed 1985 1983 2014 2013 2007 2004 2001 1988
Well Depth (ft) 240 80 498 545 150 130 195 220
Static Water Level (ft) 80 20 92 79 82 40 unk. 60
Estimated Yield (gpm) 12 100 60 50 5 15 2 30
Top of Screen (ft) 80 30 78 385 110 70 170 60
Bottom of Screen (ft) 240 80 478 545 150 130 180 220
Geologic Map Unit Tsr Tsr Qhf/Qht Qhf Qhf Qhf Qhf Qhf
Well No. 25 26 27 28 29 30 31 32
DWR WCR No. 319568 814577 384859 530544 781562 769464 535605 535606
Year Completed 1989 1999 1991 1997 2000 2001 1997 1997
Well Depth (ft) 176 403 300 320 190 274 228 158
Static Water Level (ft) 18 30 60 67 37 31 60 48
Estimated Yield (gpm) 3.5 700 150 15 400 100 100 7-10
Top of Screen (ft) 156 83 80 130 50 154 60 40
Bottom of Screen (ft) 176 403 300 300 190 274 233 158
Geologic Map Unit Qhf Qhf Tsr Qhf Tsr Qhf/Tsr Qhf Qhf

Well No. 33 34 35

DWR WCR No. 535604 792337 €008456

Year Completed 1997 2003 2003

Well Depth (ft) 285 80 75

Static Water Level (ft) 60 18 32

Estimated Yield (gpm) 80 5 2

Top of Screen (ft) 63 50 45

Bottom of Screen (ft) 285 80 75

Geologic Map Unit Qhf Qhf Qhf
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Figure 2: Surficial geology and locations of wells in the vicinity of the project parcel (Graymer et al., 2007).
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Geologic Cross Sections

A generalized geologic cross section (Figure 3) oriented southwest to northeast (A-A’) is shown
in Figure 2; well construction details (well depth, well screen intervals, and depth to water in the
well) obtained from Well Completion Reports. Well completion reports for wells located along
the cross section indicate mostly shallow alluvium (Map unit Qhf) in the valley; moving northeast
towards the uplands, well bores penetrate volcanic strata of the Rhyolite flows unit of the
Sonoma Volcanics (Map unit Tsr). Water surface elevations at the time of completion of the wells
are also shown. Wells 20, 19, and 33 penetrate shallow alluvial deposits (Map unit Qhf) and
extend into the underlying Sonoma Volcanics; the depth of the contact is approximately 50 feet
or less below ground surface. These wells are screened primarily in strata of the Sonoma
Volcanics aquifer.

The project well, Well 1, is located along the cross section near the surface boundary between
the mapped unit of the alluvium (Qhf, Figure 2) but is completed and screened entirely within
Sonoma Volcanics aquifer. Well 4 is in a mapped portion of alluvial fan (Qhf, Figure 2); the Well
Completion Report shows that the well is screened in underlying Sonoma Volcanics. Wells 2 and
3 on the project parcel are completed and screened in Sonoma Volcanics and are projected onto
the cross-section as though in alignment with the other wells. Well 7 is mapped at the edge of
Sonoma Volcanics and is screened in volcanic strata. Wells 17, 18, 45, 9 and 10 are completed
and screened in Sonoma Volcanics (Figure 3).
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Contacts:  -——------ Geologic Contact (uncertain where queried)
Well

/ Ground surface

==""_—— Groundwater Elevation

>Screened Section of Well

Figure 3: Hydrogeologic cross section A-A’ through the vicinity of the project parcel (see Figure 2 for location)

Project Aquifer

The extent of the project impact area is defined in part by surface water drainage patterns and
in part the extent of local geologic units. The southern boundary of the project impact area is
defined by the contact between the alluvial deposits (Map unit Qhf) and terrace deposits (Map
unit Qht). The northern, western, and eastern boundaries of the project aquifer are defined by
surface topography of drainage. Surficial geology in the project area is mapped as Quaternary
alluvial fan deposits (map unit Qhf) and Pliocene and late Miocene-aged Sonoma Volcanics
Rhyolite flows (map unit Tsr). Geologic logs of almost all wells in the project area indicate a
relatively thin layer of this alluvium underlain by Sonoma Volcanics. The geologic log for the
project well (Appendix B and Figure 3) indicates that it penetrates volcanic strata of the Sonoma
Volcanic mapped as the Rhyolite flows unit (Tsr). The screened intervals of Well 1 are entirely
within the volcanics. The estimated surface area of the project aquifer/recharge/impact area is
about 229 acres.
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Water Demand

Water demand for the parcel was estimated for both the existing and proposed conditions. The
project well (Well 1) on the parcel will be the water source for existing and proposed vineyard
acreage. Water uses on the project parcel were determined using details provided in the Tier 1
WAA completed by Bartelt Engineering (Appendix A). Existing water uses on the neighboring
parcels were identified using available satellite imagery and Napa County’s public winery GIS
layer. Water use rates have been applied using rates presented in the Napa County WAA
Guidance document (Napa, 2015) and Tables 3 and 4 present rates used in the estimates.

Existing Use

The project parcel contains one existing primary residence with a pool with an assumed total
water use rate 0.85 acre-ft/yr. The existing 1.2 acres of vineyard is estimated to use 0.42 acre-
ft/yr for irrigation at a water use rate of 0.35 acre-ft/yr and 0.30 acre-ft/yr for heat protection at
a water use rate of 0.25 acre-ft/yr. All of these uses combine to a total existing groundwater use
of 1.57 acre-ft/yr (Table 2).

Neighboring parcels within the project recharge area contain six oversized residences, eight
primary residences, three secondary residences, eight pools, and one winery. There is about
81,500 sq ft of lawn, around 3,200 sq ft of additional landscaping, and approximately 28.32 acres
of vineyard on the neighboring parcels (Figure 4). The winery to the west of the project parcel at
APN 021-030-047-000 is approved to use 20,000 gallons of process water and have 5,200 tasing
room visitors a year. Table 4 summarizes uses and use rates for water demand on neighboring
parcels within the project recharge area.

Based on these uses, water demand within the project recharge area is approximately 38.37 acre-
ft/yr (Table 2). Of this, 1.57 acre-ft/yr is from the project parcel (Table 3). The remaining 36.80
acre-ft/yr comes from neighboring parcels, primarily residential use, and vineyard irrigation
(Table 4).

Proposed Use

In the proposed condition, 4.7 acres of vineyard will be planted, increasing the total vineyard
acreage to 5.9 acres. In this condition the estimated water use will increase by 2.82 acre-ft/yr to
4.39 acre-ft/yr for the project parcel (Table 4). Water for proposed and existing vineyard acreage
will be supplied by Well 1 (Figure 1). Based on these uses, water demand within the project
recharge area will increase to approximately 41.19 acre-ft/yr (Table 2).
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Table 2: Existing and proposed groundwater uses within the project recharge area.

Project Parcel 1.57 4.39
Residential Use 0.85 0.85
Irrigation Use 0.72 3.54

Neighboring Parcels 36.80 36.80
Residential Use 22.16 22.16
Irrigation Use 14.16 14.16
Winery Use 0.43 0.43
Employee/Guest Use 0.05 0.05

Total 38.37 41.19

Table 3: Existing groundwater uses on the project parcel

Residential Use 0.85
Residences, Primary 1 Residence 0.75 AF/Residence 0.75
Pools 1Pool 0.10 AF/Pool 0.10

Agricultural Use 0.72
Vineyard Irrigation 1.2 Acres 0.35 AF/acre/yr 0.42
Heat Protection 1.2 Acres 0.25 AF/acre/yr 0.30

Total 1.57

Table 4: Proposed groundwater uses on the project parcel.

Residential Use 0.85
Residences, Primary 1Residence 0.75 AF/Residence 0.75
Pools 1Pool 0.10 AF/Pool 0.10

Agricultural Use 3.54
Vineyard Irrigation 5.9 Acres 0.35 AF/acre/yr 2.07
Heat Protection 5.9 Acres 0.25 AF/acre/yr 1.48

Total 4.39
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Figure 4: Existing water uses identified within the project recharge area.
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Groundwater Recharge Analysis

Groundwater recharge within the project recharge area was estimated using a Soil Water Balance
(SWB) of Napa County developed by OEIl. This model implements the U.S. Geologic Survey’s SWB
modeling software and produces a spatially distributed estimate of annual recharge. This model
operates on a daily timestep and calculates runoff based on the Natural Resources Conservation
Service (NRCS) curve number approach and Actual Evapotranspiration (AET) and recharge based
on a modified Thornthwaite-Mather soil-water-balance approach (Westenbroek et al., 2010).
Details of this model are included in Appendix C.

To address elevated concerns regarding groundwater availability Napa County has adopted a 10-
year precipitation average from Water Years 2012 to 2021 developed by the PRISM Group at
Oregon State University. The PRISM data provides spatially distributed data adjusted for
orographic factors based on gauged precipitation data.

Consistent with OEl's approach to estimating groundwater recharge for WAA’s, groundwater
recharge was simulated for two selected Water Years. The first, Water Year 2010, was selected
to represent average year precipitation conditions because annual precipitation totals across
most of Napa County were close to their long-term 30-year averages in WY 2010. The second,
Water Year 2014, was selected to represent dry year conditions because annual precipitation
totals were between 41 and 73% of long-term 30-year averages for Napa County in WY 2014. We
used SWB model predictions of groundwater recharge for WY 2010 and WY 2014 rainfall and
climate conditions to bracket rainfall conditions for the 2012-2021 average annual; this allowed
us to estimate groundwater recharge for this hypothetical average year condition as described
below.

Results

Water Years 2012 to 2021 average precipitation is 33.1 inches across the project recharge area
as determined by spatially averaging precipitation data from the PBES PRISM GIS data. For the
simulated Water Year 2010 (average water year) precipitation averaged 41.0 inches across the
project recharge area and simulated actual evapotranspiration (AET) averaged 22.7 inches.
Simulated groundwater recharge varied from zero to 17.4 inches across the recharge area, with
a spatial average of 10.3 inches (Table 5). Components of the water balance were also calculated
for the project parcel and are very similar to those calculated for the project recharge area (Table
6). In simulated Water Year 2014 (dry water year), precipitation averaged 21.1 inches across the
project recharge area and simulated AET averaged 16.1 inches. Simulated groundwater recharge
varied from zero to 6.8 inches across the recharge area, with a spatial average of 2.9 inches (Table
5). Assuming a linear relationship between the precipitation of the selected average and dry year
results of simulated recharge percent (Figure 5), Water Years 2012 to 2021 had an average of 6.8
inches of recharge (Table 5). The general linearity of this relationship was confirmed by a review
of all prior WAA analyses using the SWB model to estimate groundwater recharge at individual
project sites in Napa County. It is also consistent with the general interrelationship between
precipitation, evapotranspiration, and water available for groundwater recharge. Nevertheless,
the accuracy of the prediction of recharge embodied in Figure 5 remains uncertain.
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Table 5: Summary of water balance results estimated by the SWB model for WY 2010 & 2014 and estimated

recharge from the precipitation average of 2012-2021 WYs.

2010 Normal Year 2014 Dry Year 2012-2021 WY Average
0, 0,
inches % o_f inches % o.f inches % of precip
precip precip
Precipitation 41.0 - 21.1 - 33.1 -
AET 22.7 55% 16.1 77% - -
Runoff 8.6 21% 5.9 28% - -
A Soil Moisture -0.7 -2% -3.9 -19% - -
Recharge 10.3 25% 2.9 14% 6.8 21%
30%
2010
25% @
o y=0.0058x +0.0156 ..
[S] .®
O 20% -8
Q .
Y— oo
o | e 2012-2021 Mean
X 15% -
go 2014
2 10%
O
(]
o
5%
0%
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0

Precipitation (in)

45.0

Figure 5: Relationship between precipitation and percent of precipitation as recharge from SWB models for
Water Year 2010 and Water Year 2014 and interpolated for mean precipitation 2012-2021

Groundwater recharge estimates can also be expressed as a total volume by multiplying the
estimated recharge rate by a representative area. For the 228.8-acre project recharge area,
average annual groundwater recharge is estimated to be 197.3 acre-ft/yr. During dry years such
as Water Year 2014, recharge is estimated to be 55.3 acre-ft/yr. For the 28.77-acre project parcel,
estimated average annual recharge is 24.8 acre-ft/yr for WY 2010 and is 6.9 acre-ft/yr for WY
2014. Estimated recharge for the mean precipitation of WYs 2012-2021 is 130.3 acre-ft/yr for
the project recharge/impact area and is 16.4 acre-ft/yr for the project parcel (Table 6).
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Table 6: Comparison of proposed water use to average annual groundwater recharge for the project recharge
area and for the project parcel.

Mean Precipitation
A Water Yi 2010, Dry Water Y 2014,
wverage Water Year ( ) ry Water Year ( ) 021
Total Proposed
Domain Demand Recharge  Demand as Recharge  Demand as Recharge  Demand as
Recharge Recharge Recharge
(ac-ft/yr) (ac-ft/yr) Surplus % of (ac-ft/yr) Surplus % of (ac-ft/yr) Surplus % of
U (ac-ft/yr) Recharge v (ac-ft/yr) Recharge U (ac-ft/yr) Recharge
Project Recharge Area 41.2 197.3 156.1 21% 55.3 14.1 75% 130.3 89.1 46%
Project Parcel 4.4 24.8 204 18% 6.9 2.6 63% 16.4 12.0 27%

Comparison of Water Demand and Groundwater Recharge

The total proposed groundwater use within the project recharge area is estimated to be about
41.2 acre-ft/yr. Compared to the estimated annual groundwater recharge based on mean
precipitation for WYs 2012-2021, average use is equivalent to 46% of the 130.3 acre-ft/yr mean
annual recharge. A similar comparison can be drawn for the project parcel: estimated use of 4.4
acre-ft/yr represents 27% of the 16.4 acre-ft/yr of average annual recharge (Table 6).
Groundwater use associated with the proposed project is believed unlikely to result in significant
reductions in groundwater levels or depletion of groundwater resources over time.

Well Interference

The County of Napa requires an evaluation of potential well interference analysis (Tier 2 WAA) if
neighboring wells lie within 500-feet of the project well. The Bartelt WAA (Appendix A) includes
this Tier 2 analysis concluding that potential drawdown in neighboring wells is small and
conforms with County policy.

Figure 6 identifies wells identified

in this supplemental WAA in

relation to the Tier 2 analysis by

Bartelt; see also Figure 8.

Figure 6: This map image is reproduced from Bartelt Engineering WAA (May 2022) to cross-reference well
identification numbers used in this supplemental WAA.
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Groundwater-Surface Water Interactions

Napa County Tier 3 WAA guidance for assessment of groundwater-surface water interactions was
modified by the emergency policy adopted in June 2022. Figure 7 shows the relative positions of
streams of concern with 1,500 ft setback, the boundary of the NVGB (also referred to as the
"Napa Co. Groundwater Sustainability Agency (GSA) boundary”), and parcels in the project area.
The project well is located within the area subject to Tier 3 WAA requirements.

Well 1

Figure 7: Project well location (image reproduced from PBES Map Explorer accessed 11/6/22)

Tier 3 WAA Guidance

The Tier 3 WAA guidance provides well set-back standards and construction assumptions that "if
applicable would be expected to preclude any significant adverse effects on surface waters”.
Specifically, the “Tier 3 Groundwater Surface Water Interaction Criteria” section (pp. 10-13 of the
Napa County guidance document dated May 12, 2015) states:

The groundwater/surface water criteria are presumptively met if the distance standards and
project well construction assumptions are met (see Tables 3, 4, and 5). (p. 10)

These standards consider the planned pumping rate of the project well along with the well depth,
screened interval and seal depth along with aquifer hydraulic conductivity values and present
acceptable distances based on specific combinations of all parameters. Tables 3, 4 and 5 in the
Napa WAA guidance document present these distance standards and assumptions for wells
constructed in unconsolidated (e.g. alluvium) aquifer materials and unconfined aquifers; these
assumptions are intended primarily for wells in the NVGB. The project well in this case is not in
alluvium and is outside the boundary of the NVGB.
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The Tier 3 WAA guidance for wells drilled in bedrock in the “hillside zone” (All Other Areas
excluding the MST aquifer in southeast Napa) is as follows:

All Other Areas, will be subject to other distance standards based on site-specific aquifer
conditions. Distance standards for project wells completed in consolidated formations will
generally be no more restrictive than those shown in Tables 3, 4, and 5 for hydraulic conductivity
values of 0.5 ft/day. (p. 11)

In other words, standards described in Tables 3, 4 and 5 for wells in bedrock aquifers are to be
considered as wells with hydraulic conductivity values of 0.5 ft/day. The Tier 2 analysis by Bartelt
identified the operational pumping rate of the project well as 10 gpm; this is functionally
equivalent to conditions described in Table 3 from the WAA Tier 3 guidance and reproduced
below. The use of Table 3 implicitly acknowledges that operational pumping rates of the project
well would be restricted to < 10 gpm (i.e., 9.9 gpm).

Table 3. Well Distance Standards and Construction Assumptions; Very low capacity pumping
rates (i.e., less than 10 gpm), constructed in unconsolidated deposits in the upper part of the
aquifer system (unconfined aquifer conditions).

Aquifer Acceptable Distance from Minimum Depth of
Hydraulic Surface Water Channel Surface Seal Uppermost
Conductivity Depth (feet) Perforations
(ftiday) 500 feet 1000 feet 1500 fest {feet)
80 W S0 100
S0 W S0 100
30 o S0 100
0.5 W S0 100

As indicated in the table, wells pumping at rates < 10 gpm are not considered to have adverse
effects on streamflow if located > 500 ft from stream channels of concern. The project well (Well
1) location is shown with a circle of 1,500 ft radius centered on the well (Figure 7). This circle
extends beyond Biter Creek (also referred to as Dutch Henry Creek) and the Napa River. Also
shown is a circle of 500 ft radius centered on the project well; this smaller circle does not extend
as far as either stream channel. The project well seal extends to a depth of 30 feet and the depth
of uppermost perforations is 120 ft, hence additional evaluation of local hydrogeologic conditions
is necessary because the guidance suggests a minimum surface seal depth of 50 ft.
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Figure 8: Locations of project Well 1 with 500ft and 1500ft buffers to show distances to neighboring wells and
closest water bodies.
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Hydrogeologic Conditions Affecting Potential Groundwater-Surface Water
Interaction

This section provides an interpretation of local hydrogeologic conditions relevant to potential
groundwater-surface water interaction associated with the project well derived from
interpretation of Well Completion Reports, well locations, and estimated well head elevations.
A sub-set of wells summarized in Table 1 and located in Figure 2 were analyzed in greater detail
to evaluate potential connectivity of groundwater in the project area. Data pertaining to this
sub-set of wells are summarized in Table 7 and shown graphically in a hydrogeologic section
(Figure 9) aligned with the longer section in Figure 3. Appendix D summarizes selected data from
geologic logs contained in Well Completion Reports used to interpret hydrogeologic conditions
described below. All referenced Well Completion Reports are compiled in Appendix B.

The NVGB GSP characterized the depth and lateral extent of the unconfined alluvial aquifer
underlying most of the Napa Valley. GSP Figure 4-6 shows the location of a hydrogeologic section
K-K’ about 1,000 ft north of the project site; GSP Figure 4-11 is the hydrogeologic section (see
Appendix E). The hydrogeologic section shows the alluvial aquifer thinning to a narrow shelf at
the eastern margin of the valley floor adjacent to the project site underlain by Sonoma Volcanics.

As summarized by Table 7, the geologic strata described in this sub-set of wells (Appendix D) have
been interpreted by Dr. O’Connor, CEG #2449 with respect to geologic strata that are likely to be
aquitards that restrict vertical movement of groundwater. As portrayed in Figure 8, the local
groundwater system is comprised of a confined bedrock aquifer defined vertically by the
elevation of the uppermost elevation of rock strata interpreted to be confining groundwater
below this elevation. Furthermore, many of the wells (1, 2, 3, and 20) clearly exhibit
characteristics indicative of a confined aquifer with water surface elevation in the well above
than the uppermost well screen elevation. The interpretation of confined aquifer conditions
based on comparison of water elevation and screen elevation in wells 4, 19 and 33 is less
compelling, but these wells have most of their screened interval extending to depths of > 200 ft
bgs indicating that much of the saturated aquifer lies at significant depth and is not derived from
shallow groundwater that is most likely to interact with surface water.

Table 7: Summary of hydrogeologic characteristics; all elevation data converted to estimated elevation above
mean sea level.

Elevation = Elevation

Ground = Stream = Well Seal of of . . Geologic Material
Year Groundwater Geologic Material
Well ) Surface Bed Lowermost . Uppermost Uppermost . Uppermost Well
Drilled X K R Elevation - Uppermost Confining Stratum
Elevation Elevation Elevation Confining Well Screen
Stratum Screen
1 2021 290 260 260 230 204 170 hard cemented conglomerate hard cemented conglomerate
Lower 220 ft section of well screen 204 90 hard cemented conglomerate hard black rock
2 2016 370 260 350 310 310 270 brown rock and ash solid white ash
Lower longer section of well screen 310 150 solid white ash solid white ash
3 1987 370 260 340 285 270 155 soft black rock stringers white ash black green red rock fractured
4 2013 292 260 259 239 272 252 multicolor rock brown clay multicolor rock brown clay
19 2014 282 260 247 190 262 204 sandy brown clay coarse sand
20 2013 281 260 231 202 263 -104 clayey brown volcanics clayey ash

33 1997 282 260 259 222 270 219 clay sand/gravel clay sand/gravel
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Compelling evidence that the groundwater in these wells does not interact with surface water is
displayed in Figure 8. First, groundwater elevations in wells with well head elevations less than
300 ft are substantially lower than the thalweg elevation of the Napa River (~260 ft as shown in
Figure 8); this is also true of the thalweg elevation of Biter/Dutch Bill Creek (~275 ft). Where the
groundwater elevation is above the thalweg elevation (Wells 2 and 3), this is a consequence of
the well head elevations (370 ft) substantially above the valley terrace/fan elevation (~280 to 300
ft) and is indicative of the upland groundwater source areas to the north and east of the valley.
The relationship between topography and groundwater elevation is more readily apparent in
Figure 3. Furthermore, the uppermost confining strata lie about 30 to >100 feet above the
uppermost well screen in these wells.

Figure 9: Hydrogeologic interpretation of the confined aquifer system underlying the project area. The
hydrogeologic section extends from A (Figure 2 and 3) to the approximate center of the project parcel.

Conditions in Well 1, the project well, are clearly indicative of a confined aquifer where well
screens and confining geologic strata are substantially below the Napa River thalweg elevation.
Water elevation in this well is also 30 ft below the Napa River thalweg elevation. The well seal
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extends 30 ft bgs to elevation 260 ft, essentially equal to the Napa River thalweg elevation. These
observations and interpretations indicate that groundwater in Well 1 is vertically isolated from
the bed of the Napa River, and the fact that the well seal is 30 ft bgs rather than 50 ft bgs as
recommended in the Tier 3 WAA guidance (Table 3, p. 21) carries no practical significance. It is
our conclusion that hydrogeologic conditions in the project aquifer, and at the project well in
particular, are functionally equivalent to acceptable well conditions cited in Tier 3 WAA guidance
Table 3.

Summary

The proposed 4.7 acres of vineyard will increase the vineyard acreage to 5.9 acres on the project
parcel. This increase in vineyard will increase water demand on the project parcel by 2.82 acre-
ft/yr supplied by Well 1 which is constructed in Sonoma Volcanics.

As a result of this project, water demand on the project parcel is estimated to increase from 1.57

to 4.39 acre-ft/yr. Analysis of the averaged 10-year period of precipitation for Water Years 2012
to 2021 resulted in recharge of 16.4 acre-ft/yr across the project parcel and 130.3 acre-ft/yr
across the recharge/impact area. Proposed project use represents 27% of the mean annual
recharge across the project parcel while use across the larger recharge/impact area is estimated
to be 46% of average annual recharge for the WY 2012-2021 period. The analysis of groundwater
recharge in relation to groundwater demand on the project parcel and in a larger groundwater
recharge/impact area concluded that the project is unlikely to result in significant declines in
groundwater elevations or depletion of groundwater resources over time.

There are several neighboring well to the project well (Well 1) is located within 500 ft. Bartelt
Engineering conducted an analysis of well interference per Tier 2 WAA criteria indicating
potential drawdown in area wells much less than the maximum recommended drawdown.

An analysis of potential interaction between groundwater in the project aquifer accessed from
Well 1 and surface water in Dutch Henry/Biter Creek and the Napa River concluded that
hydrogeologic conditions create significant vertical separation between the aquifer and surface
water such that significant streamflow depletion is not expected to occur.
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WATER AVAILABILITY ANALYSIS
FOR MILLER VINEYARD
3906 SILVERADO TRAIL, NAPA COUNTY, CA
APN 021-030-006

As required by Napa County Planning, Building & Environmental Services (PBES), this study
outlines availability of groundwater for a potential vineyard development located on the
above referenced parcel (APN) and associated address. This Water Availability Analysis has
been revised to respond to the Application Completeness Determination letter from PBES
dated June 10, 2022. A supplemental Water Availability Analysis has been prepared by
O’Connor Environmental, Inc. addressing the Tier 1 and Tier 3 requirements for the
proposed project.

PROJECT DESCRIPTION

The proposed project involves a Track | Vineyard Development and Erosion Control Plan
that includes the planting of three (3) separate vineyard blocks (Vineyard Blocks B1, B2, and
B3) located on the above referenced subject parcel that is located within the Agricultural
Watershed (AW) zoning district. The 27.76+ acre subject parcel is currently developed with
a residence, barns, wells, driveway, access roads, pool, other residential structures,
residential onsite wastewater dispersal field, and 1.2+ acres of vineyard (Block A). The
project will be constructed under a single (1) phase and includes a disturbed area of
approximately 6.0+ acres.

Permit records for the existing vineyard (Block A) could not be located; it is our
understanding that the existing vineyard was planted in 2009 as shown on Google Earth’s
Historical Imagery. The Track | Vineyard Development and Erosion Control Plan proposes
to develop 4.6+ acres of new vineyard and continue to operate the existing 1.2+ acres of
vineyard that was installed without an approved Erosion Control Plan. The total proposed
vineyard area is 5.8+ acres. Refer to the attached Track | Vineyard Development and Erosion
Control Plan (the Plan) prepared by Bartelt Engineering for the existing and proposed
vineyard development.

There are three (3) existing groundwater wells located on the parcel. Well #1 (Project Well)
will be the primary source of irrigation water for the existing and proposed vineyards. Well(s)
#2 and #3 will provide supplemental vineyard irrigation if necessary; however, well(s) #2
and #3 will primarily be used to provide water for residential use.

EXHIBITS

The attached USGS “Topographic Site Location Information” exhibit shows the project site
and approximate property line locations. Information regarding the proposed project is
shown on the Plan including the location of the existing well(s). The approximate location
of neighboring surface waters, springs, and wells are shown on the “Non-Project Well &
Natural Spring Location Exhibit”. All exhibits and drawings mentioned above were prepared
by Bartelt Engineering.
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SITE FEATURES

The subject parcel is located on the easterly side of the Napa Valley northwesterly of St.
Helena and approximately 5+ miles southeasterly from the Town of Calistoga, CA. More
specifically, the parcel lies east of Silverado Trail between Bale Lane and Larkmead Lane.
The parcel is surrounded by existing vineyards, woodlands, and grasslands. An unnamed
ephemeral stream is located on the westerly side of the subject parcel and runs in a north
and south direction towards Dutch Henry Creek and the Napa River. The proposed
vineyards blocks are located within the Napa River — Bale Mill Reach and Dutch Henry
Creek sub-watersheds of the Napa River Watershed which is not a municipal watershed.
The project lies outside the boundary of the Napa Valley Groundwater Basin (NVGB) where
proposed groundwater extraction must be evaluated on a parcel-specific basis. The
boundary of the NVGB supersedes the Napa Valley Floor boundary.

The recent 2020 Glass Wildfire destroyed much of the vegetation on the parcel. The pre-
Glass Wildfire vegetation within the project area consisted of woodland and grasses. The
parcel cover was approximately 93% tree canopy (which mostly consisted of Douglas-fir),
3.5% grass, and 3.5% vineyard. Coverage areas are based on the subject parcel size and
vegetated mapping provided by Napa County GIS shape files and the project Biologist. Refer
to the Erosion Control Plan “70 Percent Vegetation Retention Exhibit” prepared by Bartelt
Engineering and the Biological Resource Reconnaissance Survey prepared by Forest
Ecosystem Management.

WATER USE CRITERIA

TABLE 1: SCREENING CRITERIA

Parcel Zoning Agricultural Watershed (AW)

Napa Valley Floor!

All Other Areas?

10.1+ acres (Napa Valley Floor)
Parcel Size 17.66= acres (All other Areas)
27.76x acres (Total Parcel)
Napa Valley Floor 0.3 acre-feet per acre per year

Project Parcel Location

Water Use Criteria

All other Areas Parcel Specific
Well and Spring Interference None Anticipated
Groundwater/Surface Water Interaction None Anticipated
Screening Tier Tier 2

! As displayed on the Napa County Watershed Information & Conservation Council (WICC) website,
November 2014 Updates, Interactive Map.

2 Parcels located in “All Other Areas” are defined as not being located within the Napa Valley Floor or within
a groundwater deficient area. Water use criterion for parcels termed “All Other Areas” are determined on a
parcel specific basis. Projects located in “All Other Areas” shall complete a Tier 1 water analysis, then proceed
to a Tier 2 analysis to estimate the average annual recharge

Miller Vineyard
2 Water Availability Analysis
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Since adoption of the Groundwater Sustainability Plan by the County of Napa, the NVGB
boundary takes precedence in determining applicable policy regarding groundwater use for
this project; the parcel and project well are in “All Other Areas.” As summarized in Table
1, the subject parcel is located in the Agricultural Watershed (AW) Zoning District in “All
Other Areas”. As of June 7, 2022 the Napa Valley Floor has been reclassified and designated
as a groundwater sustainability area and PBES adopted new Water Availability Analysis
(WAA) policies in response to the drought emergency declaration released by the Governor
of California. PBES Water Availability Analysis (WAA) — Guidance Document dated May
12, 2015 summarized as follows remains in effect with modifications pertaining to the Tier
1 and Tier 3 analyses as described and addressed in the supplemental Water Availability
Analysis prepared by O'Connor Environmental, Inc. The water use criteria for a parcel
located in “All Other Areas” will generally be required to conduct a Tier 2 evaluation and
projects will be subject to Tier 3 analysis where specifically indicated by PBES GIS mapping
of streams of concern for streamflow depletion that lie within 1,500 ft of project wells. The
water use criteria for the proposed project is considered parcel specific and must be
considered in relation to the average annual groundwater recharge available to the project
property. The Tier 2 well interference criterion is presumptively met if there are no non-
project wells located within 500 feet? of the existing or proposed project well(s). For those
projects with neighboring wells located within 500 feet of the project well(s), additional
evaluation will be required to assess the potential drawdown in those existing wells resulting
from project well operation relative to the Tier 2 criterion; this document contains the
required Tier 2 analysis.

WATER DEMAND
Estimated Water Use

The total water demand for the existing and proposed uses for the project is calculated
below based on the Guidelines for Estimating Residential and Non-residential Water Use
from the WAA Guidance Document (2015):

TABLE 2A: EXISTING WATER DEMAND

Description Estimated Water Usage
(acre-feet/year)

Residential

Primary Residence 0.75

Pool 0.10
Vineyard Block A (1.2+ acres)4

Irrigation 0.42

Heat Protection 0.30

Total Existing Water Demand = 1.57

3 Distance is measured horizontally from the well.
4 Vineyard irrigation water usage is referenced from Appendix B: Estimated Water Use of Specified Land Use
from Napa County WAA-Guidance Document (2015).

Miller Vineyard
Water Availability Analysis 3
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TABLE 2B: PROPOSED WATER DEMAND

Description Estimated Water Usage
(acre-feet/year)

Residential

Primary Residence 0.75

Pool 0.10
Vineyard Blocks A, B1, B2, & B3 (5.9+ acres)>

Irrigation 2.07

Heat Protection 1.48

Total Proposed Water Demand = 4.40

As shown in Table 2A and Table 2B, the water demand is estimated to increase from 1.57
to 4.39 acre-feet per year as part of the proposed improvements. Refer to the attached Table
| and Table Il for existing and proposed water demand calculations.

SOURCE WATER INFORMATION

There are three (3) existing groundwater wells located on the parcel. Well #1 (Project Well)
located near the driveway entrance to the parcel and residence and is shown on the “Non-
Project Well & Natural Spring Location Exhibit” and the Plan prepared by Bartelt
Engineering will be the primary source of irrigation water for the existing and proposed
vineyards. Well(s) #2 and #3 will provide supplemental vineyard irrigation if necessary;
however, well(s) #2 and #3 will primarily be used to provide water for residential use.

There is one (1) 34,882 gallon existing storage tank that will be utilized for vineyard
irrigation; the irrigation tank can also be utilized for fire protection.

Well Description

Per the Well Completion Report, the existing project well was constructed in 2021 by DBess
Pump and Well. This well is reported to be constructed of five (5) inch diameter SDR-21
PVC casing to a completed depth of 415 feet with a 30 foot bentonite annular seal. Refer to
the attached Well Completion Report (WCR2022-001641) under permit E21-00151 for
additional information.

Well Yield Test

A yield test was performed by DBess Pump and Well on the project well at the time of
drilling, with an estimated yield of 60 gallons per minute (gpm). Prior to the start of the yield
test, static water level was recorded at 60 feet below ground surface. A sustained yield of
60 gallons per minute (gpm) was recorded after three (3) hours of continuous pumping.
Based on conversations with DBess Pump and Well, it is our understanding that the existing
well pump installed in the project well is a three (3) horsepower pump rated at less than 10

> Vineyard irrigation water usage is referenced from Appendix B: Estimated Water Use of Specified Land Use
from Napa County WAA-Guidance Document (2015).

Miller Vineyard
4 Water Availability Analysis
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gpm. For the purpose of this Water Availability Analysis, the project well is defined as a
very low pumping capacity® well.

Neighboring Water Source(s)

Based on review of neighboring property records from the Napa County Planning, Building,
and Environmental Services (PBES) Department, from the California State Water Resources
Control Board (SWRCB) Electronic Water Rights Information Mapping System (eWRIMS),
and from discussions with PBES staff, there appears to be a number of neighboring
groundwater wells located within 500 feet of the project well as well as the Napa River,
Dutch Henry Creek and an ephemeral stream located within 1,500 feet” of the project well.
According to the records, there are ten (10) wells on neighboring parcels that are located
within 500 feet of the project well, of which only seven (7) of the wells were able to be
verified as operational. No operational well information was able to be verified for parcels
APN 021-030-005 and APN 021-030-057. However, based on the well log for APN 021-
030-042, it appears that the well on this parcel serves APN 021-030-005. Refer to the
attached “Non-Project Well & Natural Spring Location Exhibit” prepared by Bartelt
Engineering for the location of the existing project well and neighboring parcel wells.

Water Quality

Water quality results were not available for the existing well prior to completion of this
Water Availability Analysis.

GROUNDWATER SUBAREA

According to the Napa County Watershed Information & Conservation Council (WICC), the
subject parcel is partially located in the Napa Valley Floor — Calistoga Subarea and partially
located in the Eastern Mountain Subarea within the 234,194+ acre Napa River Basin
Watershed. The Eastern Mountain Subarea includes some Tertiary Rocks, Sonoma
Volcanics, and St. Helena Ryholite. The Napa County Groundwater Monitoring Program
has a well in the proximity of Bale Lane (Well ID: 08NO6W10QO00TM) that has been
monitoring groundwater levels since 1949. Over the time period from September 2002 to
July 2021, the recorded groundwater depth in this well ranged from 4.5 feet to 47.7 feet
from ground surface.

Ground elevations of the Napa Valley Floor — Calistoga and Eastern Mountain Subareas in
the proximity of the project range from 285 feet to over 2,000 feet mean sea level. It has
been reported that the groundwater quality available in this subarea is generally of good
quality “with limited samples exceeding standards for constituents including various metals

¢ Under the Water Availability Analysis — Guidance Document (adopted on May 5, 2015): “very low pumping
capacity wells” are defined as wells with a casing diameter of six (6) inches or less and an installed pump
capable of producing less than 10 gpm; “low pumping capacity wells” are defined as wells with a casing
diameter of six (6) inches or less and an installed pump capable of producing between 10 gpm up to 30 gpm;
“moderate to high pumping capacity wells” are defined as wells with a casing diameter greater than six (6)
inches and an installed pump capable of producing more than 30 gpm.

7 The distance to surface waters within 500 feet of any Very Low pumping capacity project well(s) or 1,500
feet of project well(s) with a capacity greater than 10 gallons per minute (gpm). Details concerning potential
streamflow depletion in unconsolidated alluvial settings were referenced from Technical Memorandum (LSCE,
2013).

Miller Vineyard
Water Availability Analysis 5
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and minerals” (Napa County Watershed Information & Conservation Council (WICCQ)).
Elevated levels of iron and manganese levels have been recorded in the past.

GEOLOGICAL FEATURES

The attached “Geological Site Location Map” prepared by Bartelt Engineering shows the
parcel boundaries, approximate well locations and geologic materials within the parcel
boundary. The background for the exhibit is sourced from the “Geological Map of Napa
County” from the USGS Investigations Map 2918. The project area appears to be primarily
underlain with Sonoma Volcanics with the project well located within an area of Superficial
Deposits.

Per the Napa County Baseline Data Report (2005), Sonoma Volcanics consist of dacite,
rhyolite and andesite rock types. These rocks are commonly exposed over much of Napa
Valley. In terms of groundwater resources, tuffaceous units within the Sonoma Volcanics
host significant volumes of groundwater under both confined and unconfined conditions.

ALL OTHER AREAS ESTIMATED GROUNDWATER RECHARGE

The allowable water allotment for the subject parcel is determined by estimating the
groundwater recharge rate and accounting for a portion of the parcel and the location of
the project well being located on the “Valley Floor”. Groundwater recharge can be
estimated by understanding the soil properties and geological materials present and their
ability to percolate groundwater to the saturated zone of the aquifer. Water flowing into the
ground consists primarily of recharge from precipitation, surface water seepage, and
artificial recharge. Water flowing out of the ground primary involves extraction from wells,
spring discharge, and evapotranspiration. In Napa County, precipitation has been primarily
established as the primary source of groundwater (Kunkel and Upson, 1960). Since the
subject parcel is partially located in the Eastern Mountains Groundwater Subarea with an
Ephemeral Stream located in the proximity of the project area, direct infiltration from rainfall
is likely to be the most significant factor for groundwater recharge. Without having site
recorded data showing the change in groundwater, this analysis models groundwater
recharge as a percent of rainfall. The amount of rainfall that is estimated to recharge
groundwater is impacted by a number of factors. Some of these factors include precipitation,
soil properties and underlain geological materials.

Precipitation and Groundwater Recharge Analysis

Precipitation and Groundwater Recharge analysis is presented in the supplemental Water
Availability Analysis prepared by O’Connor Environmental, Inc.

Estimated Neighboring Well Drawdown

The proximity of the project well relative to neighboring wells ranges from 200 feet to 500
feet. Information from the project and neighboring wells application/permit/completion
documentations and soil properties from the subject parcels were used to estimate the well
drawdown at the neighboring non-project wells. The Water Well Drillers Reports for each
of the neighboring parcels are included with this analysis for reference.

Miller Vineyard
6 Water Availability Analysis
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The project well is estimated to have a pumping rate of less than 10 gpm. The project well
and neighboring wells are assumed to be located within a confined aquifer. The following
table summarizes the attached Neighboring Well Drawdown Tables included with this
analysis. The estimated well drawdowns are calculated using the Theis Equation®.

TABLE 3: CALCULATED WELL DRAWDOWN

Project well pumping rate < 10 gpm

Aquifer thickness °= varies from 20 feet to 300 feet

Time = 1 day

Neighboring A.quifer Hydra.uloic Radial Distance Specifi Calculated Well
Well Thickness | Conductivity'® | Between Wells peciic Drawdown
(APN) (feet) (ft/day) (feet) Storage!! (feet)

021-030-043 160 5.0E+1 450 1.10E-5 0.2

021-030-046 160 5.0E+1 200 1.10E-5 0.2

021-030-047 260 5.0E+1 500 1.10E-5 0.1

021-030-048 300 5.0E+1 500 1.10E-5 0.1

021-030-049 160 5.0E+1 400 1.10E-5 0.2

021-030-050 20 5.0E+1 400 1.10E-5 1.1

021-030-058 118 5.0E+1 450 1.10E-5 0.2

Using a Representative Hydraulic Conductivity Range, which is consistent with the WAA
guidance Document’s Table F-4, the estimated drawdown at the neighboring wells after one
(1) day of continuous pumping of the project well is estimated to be between 0.1 feet and
1.1 feet which is less than the allowable 10 feet criteria; therefore, pumping of the project
well is not anticipated to negatively impact the existing neighboring wells.

SUMMARY

The groundwater demand generated as a result of the proposed development is estimated
to increase from 1.57 acre-feet per year (see Table 2A) to 4.39 acre-feet per year (see Table
2B). The available water for the subject parcel is the estimated groundwater recharge for the
entire parcel area that is located in All Other Areas and underlain with Sonoma Volcanics.

8 Drawdown after one (1) day is calculated using the Theis Equation and a series calculation of W(u) to ué.

9 Aquifer thickness is based on the sum of the reported perforation sections listed on the Well Completion
Reports for each of the neighboring wells individually.

10 Referenced from Table F-4: Representative Hydraulic Conductivity Ranges for Selected Materials for
Fractured Basalt (e.g., Sonoma Volcanics). The hydraulic conductivity represents the average value in the
WAA Guidance Document (2015) for the selected material.

" Referenced from Table F-3: Representative Specific Storage Ranges for Selected Materials for Rock, Fissured.
The storage coefficient represents the average value referenced in the WAA Guidance Document (2015) for
the selected material and assumes the wells are in a confined aquifer.

Miller Vineyard
Water Availability Analysis 7
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Results of the Precipitation and Groundwater Recharge analysis is presented in the
supplemental Water Availability Analysis prepared by O’Connor Environmental, Inc.

CONCLUSION

This analysis demonstrates that the groundwater demand for the proposed project can
feasibly be sourced without any negative impact to the surrounding neighboring wells and
satisfies the Tier 2 Water Use Criterion of the Napa County Water Availability Analysis.

Miller Vineyard
8 Water Availability Analysis
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ATTACHMENTS

USGS — Topographic Site Location Information
Geological Site Location Map

Neighboring Well & Natural Spring Location Exhibit
Table | — Existing Water Demand

Table Il - Proposed Water Demand

Neighboring Well Drawdown Tables:

=  Well Drawdown APN 021-030-043
=  Well Drawdown APN 021-030-046
=  Well Drawdown APN 021-030-047
=  Well Drawdown APN 021-030-048
=  Well Drawdown APN 021-030-049
=  Well Drawdown APN 021-030-050
=  Well Drawdown APN 021-030-058

NRCS Custom Soils Report
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EXISTING
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GECLOGICAL UNIT: SONOMA VOLCANICS (PLIOCENE-MIOCENE)
GEOLOGIC DESCRIPTION: RHYOLITIC LAVA FLOWS
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GEOLOGIC DESCRIPTION: TERRACE DEPOSITS (HOLOCENE)

AREA PRESENT ON PARCEL = 136561 SQUARE FEET = 032t ACRES
PARCEL SIZE = 27.761 ACRES

0.32 ACRES / 21.76 ACRES = I% OF THE SUBJECT PARCEL

*THE SURVEYED SUBJECT PARCEL BOUNDARY AREA IS 27761 ACRES
WHEREAS THE ASSESSED PARCEL SIZE 1S 28.T7t ACRES.
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NATURAL SPRING

NON-PROJECT WELL &

LOCATION

SCALE: |" = 400'

LEGEND:

LIMITS OF PARCEL WITHIN VALLEY FLOOR
(437457t 5Q FT OR 10.0t ACRES)

PROJECT WELL

®

NON-PROJECT WELL
(5EE WATER AVAILABILITY ANALYSIS)

NEIGHBORING NON-PROJFCT WELL WITHIN
500 FEET OF PROJFECT WFELL (5EE NOTE |)

NEIGHBORING NON-PROJECT WELL WITHIN
500 FEET OF PROJECT WELL INCLUDED IN
THE WATER AVAILABILITY ANALYSIS

NEIGHBORING NON-PROJECT WELL OUTSIDE
THE 500 FEET OF PROJECT WELL

NEIGHBORING NON-PROJECT WELL
DESTROYED PER NAPA COUNTY DOCUMENTS

NOTES:

NO RECORDED WELL INFORMATION FOR THESE PARCELS (APN O2I-030-005
AND 02I-030-057).

A REFER TO THE WATER AVAILABILITY ANALYSIS (WAA) GUIDANCE DOCUMENT
FOR NEIGHBORING WELL(S) LOCATED WITHIN 500 FEET OF THE PROJECT
WELL KNOWN AS THE WELL ZONE OF INFLUENCE (GROUNDWATER).

2. REFER TO THE WAA GUIDANCE DOCUMENT FOR THE PROPOSED PROJECT
WELL LOCATED WITHIN 1500 FEET OF NATURAL SPRINGS THAT ARE BEING
USED FOR DOMESTIC OR AGRICULTURAL PURPOSES KNOWN AS THE WELL
ZONE OF INFLUENCE (SURFACE WATER).

3. WELL LOCATIONS ARE APPROXIMATE AND ARE BASED ON DATA OBTAINED
FROM NAFPA COUNTY ENVIRONMENTAL HEALTH DIVISION RECORDS. WELL
LOCATION RECORDS VARY IN ACCURACY. LOCATION OF WELLS SHOULD BE
VERIFIED IN THE FIELD.
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Vineyard Area: Block A

Existing Water Demand

Miller Vineyard

Table |

1.2 acres

EXISTING WATER DEMAND

Water Demand
Description Water Usage Rate' (acre-feet/year)
Residential
Primary Residence 0.75 acre-feet/year (0.5 to 0.75) 0.75
Secondary Residence or
Farm Labor Dwelling 0.2-0.5 acre-feet/year
Pool 0.05 - 0.1 acre-feet/year (w/ & w/o cover) 0.1
Agricultural
Vineyards
Irrigation Only 0.35 acre-feet/acre-year (0.2 to 0.5) 0.42
Heat Protection 0.25 acre-feet/acre-year 0.30
Frost Protection 0.25 acre-feet/acre-year -
Irrigated Pastures 4.0 acre-feet/acre-year -
Orchards 4.0 acre-feet/acre-year -
Livestock (sheep or cows) 0.01 acre-feet/acre-year -
Winery
Process Water 2.15 acre-feet/100,000 gallon of wine -
Domestic & Landscaping 0.50 acre-feet/100,000 gallon of wine -
Employees 15 gallons/per shift -
Tasting Room Visitation 3 gallons per visitor -
Events and Marketing, with 15 gallons per visitor -
on-site catering
Industrial
Food Processing 31 acre-feet/employee-year -
Printing/Publishing 0.60 acre-feet/employee-year
Commercial -
Office Space 0.01 acre-feet/employee-year -
Warehouse 0.05 acre-feet/employee-year -
Estimated Proposed Water Demand (acre-feet/year): 1.57
Estimated Proposed Water Demand (gallons/year): 511,586
1) Water usage rates referenced from Appendix B: Estimated Water Use of Specified Land Use
from Napa County WAA-Guidance Document (2015) unless noted otherwise

Miller Vineyard - Track | ECP

Water Availability Analysis

Existing Water Demand
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Miller Vineyard
Proposed Water Demand
Table 11

Vineyard Area: Blocks A, B1, B2, & B3

PROPOSED WATER DEMAND

5.9 acres

Water Demand
Description Water Usage Rate' (acre-feet/year)
Residential
Primary Residence 0.75 acre-feet/year (0.5 to 0.75) 0.75
Secondary Residence or
Farm Labor Dwelling 0.2-0.5 acre-feet/year
Pool 0.05 - 0.1 acre-feet/year (w/ & w/o cover) 0.1
Agricultural
Vineyards
Irrigation Only 0.35 acre-feet/acre-year (0.2 to 0.5) 2.07
Heat Protection 0.25 acre-feet/acre-year 1.48
Frost Protection 0.25 acre-feet/acre-year -
Irrigated Pastures 4.0 acre-feet/acre-year -
Orchards 4.0 acre-feet/acre-year -
Livestock (sheep or cows) 0.01 acre-feet/acre-year -
Winery
Process Water 2.15 acre-feet/100,000 gallon of wine -
Domestic & Landscaping 0.50 acre-feet/100,000 gallon of wine -
Employees 15 gallons/per shift -
Tasting Room Visitation 3 gallons per visitor -
Events and Marketing, with 15 gallons per visitor -
on-site catering
Industrial
Food Processing 31 acre-feet/employee-year -
Printing/Publishing 0.60 acre-feet/employee-year
Commercial -
Office Space 0.01 acre-feet/employee-year -
Warehouse 0.05 acre-feet/employee-year -
Estimated Proposed Water Demand (acre-feet/year): 4.39
Estimated Proposed Water Demand (gallons/year): 1,430,486
1) Water usage rates referenced from Appendix B: Estimated Water Use of Specified Land Use
from Napa County WAA-Guidance Document (2015) unless noted otherwise

Miller Vineyard - Track | ECP

Water Availability Analysis
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NEIGHBORING WELL DRAWDOWN

Project Well

Constant pumping rate Q = 10 gpm
Well diameter 0 = 9 inch
Total depth of well = 415 feet
Screened interval = 260 feet

Neighboring Well

Constant pumping rate Q = 12 gpm
Well diameter Qo = 8 inch
Total depth of well = 240 feet
Screened interval = 160 feet Assumed Value, See Note 1

Caluclated Drawdown in Neighboring Well

Aquifer Thickness D = 160 ft
Hydraulic Conductivity K = 5.00E+01 ft/day K Value, See Note 2
Aquifer Transmissivity T = 8,001 ft*/day
Pumping Rate Q = 10 gpm
= 1,925  ft’/day
Radial distance from well  r 450 feet
Time since pumping begar t = 1 day
Storage coefficient S = 1.10E-05 S Value, See Note 3
Allowable Drawdown = 15 ft
Calculated Drawdown = 0.2 ft

Notes:

1) Aquifer thickness is assumed to be equal to that of the neighboring well screened intervals being evaluated.

2) Referenced from Table F-4 Representative Hydraulic Conductivity Ranges for Selected Materials for
Fractured Basalt (e.g., Sonoma Volcanics). The hydraulic conductivity represents the average value in the
WAA Guidance Document (2015) for the selected material.

3) Referenced from Table F-3 Representative Specific Storage Ranges for Selected Materials for Rock, Fissured.
The storage coefficient represents the average value referenced in the WAA Guidance Document (2015) for
the selected material and assumes the wells are in a confined aquifer (conservative).

> Refer to Well Completion Report No. 181693 for well informaiton on APN 021-030-043

> Neighboring well drawdown is calculated using the Theis Equation as described in the
WAA Guidance Document (2015).

> The Constant Pumping Rate Value for the Project Well is based on pump settings provided by

Dbess Pump and Well, see enclosed email.

Miller Vineyard
Water Availability Analysis Well Drawdown APN 021-030-043
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NEIGHBORING WELL DRAWDOWN

Project Well

Constant pumping rate Q = 10 gpm
Well diameter 0 = 9 inch
Total depth of well = 415 feet
Screened interval = 260 feet

Neighboring Well

Constant pumping rate Q = 30 gpm
Well diameter Qo = 6 inch
Total depth of well = 260 feet
Screened interval = 160 feet Assumed Value, See Note 1

Caluclated Drawdown in Neighboring Well

Aquifer Thickness D = 160 ft
Hydraulic Conductivity K = 5.00E+01 ft/day K Value, See Note 2
Aquifer Transmissivity T = 8,001 ft*/day
Pumping Rate Q = 10 gpm
= 1,925  ft’/day
Radial distance from well  r 200 feet
Time since pumping begar t = 1 day
Storage coefficient S = 1.10E-05 S Value, See Note 3
Allowable Drawdown = 10 ft
Calculated Drawdown = 0.2 ft

Notes:

1) Aquifer thickness is assumed to be equal to that of the neighboring well screened intervals being evaluated.

2) Referenced from Table F-4 Representative Hydraulic Conductivity Ranges for Selected Materials for
Fractured Basalt (e.g., Sonoma Volcanics). The hydraulic conductivity represents the average value in the
WAA Guidance Document (2015) for the selected material.

3) Referenced from Table F-3 Representative Specific Storage Ranges for Selected Materials for Rock, Fissured.
The storage coefficient represents the average value referenced in the WAA Guidance Document (2015) for
the selected material and assumes the wells are in a confined aquifer (conservative).

> Refer to Well Completion Report No. 0949216 for well informaiton on APN 021-030-046

> Neighboring well drawdown is calculated using the Theis Equation as described in the
WAA Guidance Document (2015).

> The Constant Pumping Rate Value for the Project Well is based on pump settings provided by

Dbess Pump and Well, see enclosed email.

Miller Vineyard
Water Availability Analysis Well Drawdown APN 021-030-046
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NEIGHBORING WELL DRAWDOWN

Project Well

Constant pumping rate Q = 10 gpm
Well diameter 0 = 9 inch
Total depth of well = 415 feet
Screened interval = 260 feet

Neighboring Well

Constant pumping rate Q = 30 gpm
Well diameter Qo = 5 inch
Total depth of well = 350 feet
Screened interval = 260 feet Assumed Value, See Note 1

Caluclated Drawdown in Neighboring Well

Aquifer Thickness D = 260 ft
Hydraulic Conductivity K = 5.00E+01 ft/day K Value, See Note 2
Aquifer Transmissivity T = 13,001 ft*/day
Pumping Rate Q = 10 gpm
= 1,925  ft’/day
Radial distance from well  r 500 feet
Time since pumping begar t = 1 day
Storage coefficient S = 1.10E-05 S Value, See Note 3
Allowable Drawdown = 10 ft
Calculated Drawdown = 0.1 ft

Notes:
1) Aquifer thickness is assumed to be equal to that of the neighboring well screened intervals being evaluated.
2) Referenced from Table F-4 Representative Hydraulic Conductivity Ranges for Selected Materials for
Fractured Basalt (e.g., Sonoma Volcanics). The hydraulic conductivity represents the average value in the
WAA Guidance Document (2015) for the selected material.
3) Referenced from Table F-3 Representative Specific Storage Ranges for Selected Materials for Rock, Fissured.
The storage coefficient represents the average value referenced in the WAA Guidance Document (2015) for
the selected material and assumes the wells are in a confined aquifer (conservative).
> Refer to Well Completion Report No. 1073647 for well informaiton on APN 021-030-047
> Neighboring well drawdown is calculated using the Theis Equation as described in the
WAA Guidance Document (2015).
> The Constant Pumping Rate Value for the Project Well is based on pump settings provided by
Dbess Pump and Well, see enclosed email.

Miller Vineyard
Water Availability Analysis Well Drawdown APN 021-030-047
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NEIGHBORING WELL DRAWDOWN

Project Well

Constant pumping rate Q = 10 gpm
Well diameter 0 = 9 inch
Total depth of well = 415 feet
Screened interval = 260 feet

Neighboring Well

Constant pumping rate Q = 30 gpm
Well diameter Qo = 5 inch
Total depth of well = 498 feet
Screened interval = 300 feet Assumed Value, See Note 1

Caluclated Drawdown in Neighboring Well

Aquifer Thickness D = 300 ft
Hydraulic Conductivity K = 5.00E+01 ft/day K Value, See Note 2
Aquifer Transmissivity T = 15,002 ft*/day
Pumping Rate Q = 10 gpm
= 1,925  ft’/day
Radial distance from well  r 500 feet
Time since pumping begar t = 1 day
Storage coefficient S = 1.10E-05 S Value, See Note 3
Allowable Drawdown = 10 ft
Calculated Drawdown = 0.1 ft

Notes:
1) Aquifer thickness is assumed to be equal to that of the neighboring well screened intervals being evaluated.
2) Referenced from Table F-4 Representative Hydraulic Conductivity Ranges for Selected Materials for
Fractured Basalt (e.g., Sonoma Volcanics). The hydraulic conductivity represents the average value in the
WAA Guidance Document (2015) for the selected material.
3) Referenced from Table F-3 Representative Specific Storage Ranges for Selected Materials for Rock, Fissured.
The storage coefficient represents the average value referenced in the WAA Guidance Document (2015) for
the selected material and assumes the wells are in a confined aquifer (conservative).
> Refer to Well Completion Report No. e0221137 for well informaiton on APN 021-030-048
> Neighboring well drawdown is calculated using the Theis Equation as described in the
WAA Guidance Document (2015).
> The Constant Pumping Rate Value for the Project Well is based on pump settings provided by
Dbess Pump and Well, see enclosed email.

Miller Vineyard
Water Availability Analysis Well Drawdown APN 021-030-048
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NEIGHBORING WELL DRAWDOWN

Project Well

Constant pumping rate Q = 10 gpm
Well diameter 0 = 9 inch
Total depth of well = 415 feet
Screened interval = 260 feet

Neighboring Well

Constant pumping rate Q = 30 gpm
Well diameter Qo = 5 inch
Total depth of well = 545 feet
Screened interval = 160 feet Assumed Value, See Note 1

Caluclated Drawdown in Neighboring Well

Aquifer Thickness D = 160 ft
Hydraulic Conductivity K = 5.00E+01 ft/day K Value, See Note 2
Aquifer Transmissivity T = 8,001 ft*/day
Pumping Rate Q = 10 gpm
= 1,925  ft’/day
Radial distance from well  r 400 feet
Time since pumping begar t = 1 day
Storage coefficient S = 1.10E-05 S Value, See Note 3
Allowable Drawdown = 10 ft
Calculated Drawdown = 0.2 ft

Notes:

1) Aquifer thickness is assumed to be equal to that of the neighboring well screened intervals being evaluated.

2) Referenced from Table F-4 Representative Hydraulic Conductivity Ranges for Selected Materials for
Fractured Basalt (e.g., Sonoma Volcanics). The hydraulic conductivity represents the average value in the
WAA Guidance Document (2015) for the selected material.

3) Referenced from Table F-3 Representative Specific Storage Ranges for Selected Materials for Rock, Fissured.
The storage coefficient represents the average value referenced in the WAA Guidance Document (2015) for
the selected material and assumes the wells are in a confined aquifer (conservative).

> Refer to Well Completion Report No. e0181975 for well informaiton on APN 021-030-049

> Neighboring well drawdown is calculated using the Theis Equation as described in the
WAA Guidance Document (2015).

> The Constant Pumping Rate Value for the Project Well is based on pump settings provided by

Dbess Pump and Well, see enclosed email.

Miller Vineyard
Water Availability Analysis Well Drawdown APN 021-030-049
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NEIGHBORING WELL DRAWDOWN

Project Well

Constant pumping rate Q = 10 gpm
Well diameter 0 = 9 inch
Total depth of well = 415 feet
Screened interval = 260 feet

Neighboring Well

Constant pumping rate Q = 30 gpm
Well diameter Qo = 6 inch
Total depth of well = 195 feet
Screened interval = 20 feet Assumed Value, See Note 1

Caluclated Drawdown in Neighboring Well

Aquifer Thickness D = 20 ft
Hydraulic Conductivity K = 5.00E+01 ft/day K Value, See Note 2
Aquifer Transmissivity T = 1,000 ft*/day
Pumping Rate Q = 10 gpm
= 1,925  ft’/day
Radial distance from well  r 400 feet
Time since pumping begar t = 1 day
Storage coefficient S = 1.10E-05 S Value, See Note 3
Allowable Drawdown = 10 ft
Calculated Drawdown = 1.1 ft

Notes:

1) Aquifer thickness is assumed to be equal to that of the neighboring well screened intervals being evaluated.

2) Referenced from Table F-4 Representative Hydraulic Conductivity Ranges for Selected Materials for
Fractured Basalt (e.g., Sonoma Volcanics). The hydraulic conductivity represents the average value in the
WAA Guidance Document (2015) for the selected material.

3) Referenced from Table F-3 Representative Specific Storage Ranges for Selected Materials for Rock, Fissured.
The storage coefficient represents the average value referenced in the WAA Guidance Document (2015) for
the selected material and assumes the wells are in a confined aquifer (conservative).

> Refer to Well Completion Report No. 792300 for well informaiton on APN 021-030-050

> Neighboring well drawdown is calculated using the Theis Equation as described in the
WAA Guidance Document (2015).

> The Constant Pumping Rate Value for the Project Well is based on pump settings provided by

Dbess Pump and Well, see enclosed email.

Miller Vineyard
Water Availability Analysis Well Drawdown APN 021-030-050
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NEIGHBORING WELL DRAWDOWN

Project Well

Constant pumping rate Q = 10 gpm
Well diameter 0 = 9 inch
Total depth of well = 415 feet
Screened interval = 260 feet

Neighboring Well

Constant pumping rate Q = 7 gpm
Well diameter Qo = 5 inch
Total depth of well = 158 feet
Screened interval = 118 feet Assumed Value, See Note 1

Caluclated Drawdown in Neighboring Well

Aquifer Thickness D = 118 ft
Hydraulic Conductivity K = 5.00E+01 ft/day K Value, See Note 2
Aquifer Transmissivity T = 5,901 ft*/day
Pumping Rate Q = 10 gpm
= 1,925  ft’/day
Radial distance from well  r 450 feet
Time since pumping begar t = 1 day
Storage coefficient S = 1.10E-05 S Value, See Note 3
Allowable Drawdown = 10 ft
Calculated Drawdown = 0.2 ft

Notes:

1) Aquifer thickness is assumed to be equal to that of the neighboring well screened intervals being evaluated.

2) Referenced from Table F-4 Representative Hydraulic Conductivity Ranges for Selected Materials for
Fractured Basalt (e.g., Sonoma Volcanics). The hydraulic conductivity represents the average value in the
WAA Guidance Document (2015) for the selected material.

3) Referenced from Table F-3 Representative Specific Storage Ranges for Selected Materials for Rock, Fissured.
The storage coefficient represents the average value referenced in the WAA Guidance Document (2015) for
the selected material and assumes the wells are in a confined aquifer (conservative).

> Refer to Well Completion Report No. 535606 for well informaiton on APN 021-030-058

> Neighboring well drawdown is calculated using the Theis Equation as described in the
WAA Guidance Document (2015).

> The Constant Pumping Rate Value for the Project Well is based on pump settings provided by

Dbess Pump and Well, see enclosed email.

Miller Vineyard
Water Availability Analysis Well Drawdown APN 021-030-058
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soll
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soll
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Napa County, California
Survey Area Data: Version 13, May 29, 2020

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 2, 2019—Jul 5,
2019

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

104 Bale clay loam, 0 to 2 percent 2.8
slopes

107 Boomer loam, volcanic bedrock, 1.4
2 to 35 percent slopes, MLRA
15

108 Boomer gravelly loam, volcanic 14.0
bedrock, 11 to 43 percent
slopes, MLRA 15

109 Boomer gravelly loam, volcanic 0.5
bedrock, 14 to 60 percent
slopes, MLRA 15

Totals for Area of Interest 28.7

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it

11
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was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

12
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Napa County, California

104—Bale clay loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: hdk4
Elevation: 20 to 400 feet
Mean annual precipitation: 25 to 35 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 220 to 270 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Bale and similar soils: 85 percent
Minor components: 3 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bale

Setting
Landform: Alluvial fans, flood plains
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Base slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from rhyolite and/or alluvium derived from
igneous rock

Typical profile
H1 - 0 to 24 inches: clay loam
H2 - 24 to 60 inches: stratified gravelly sandy loam to loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: About 48 to 72 inches
Frequency of flooding: Rare
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water capacity: Moderate (about 7.2 inches)

Interpretive groups
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

Clear lake
Percent of map unit: 3 percent
Landform: Depressions

13
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Hydric soil rating: Yes

107—Boomer loam, volcanic bedrock, 2 to 35 percent slopes, MLRA 15

Map Unit Setting
National map unit symbol: 2w8d7
Elevation: 530 to 1,840 feet
Mean annual precipitation: 34 to 45 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 283 to 324 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Boomer and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Boomer

Setting
Landform: Plateaus, hillslopes
Landform position (two-dimensional): Summit, backslope
Landform position (three-dimensional): Interfluve, side slope
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Parent material: Residuum weathered from volcanic rock

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A -2to 6inches: loam
BAt - 6 to 13 inches: loam
Bt1 - 13 to 24 inches: clay loam
Bt2 - 24 to 36 inches: clay loam
Bt3 - 36 to 46 inches: clay loam
Cr - 46 to 58 inches: cemented bedrock

Properties and qualities
Slope: 2 to 35 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.01 to
0.14 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.2 to 0.5 mmhos/cm)
Sodium adsorption ratio, maximum: 0.2
Available water capacity: Moderate (about 7.8 inches)
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Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Aiken
Percent of map unit: 5 percent
Hydric soil rating: No

Forward
Percent of map unit: 5 percent
Hydric soil rating: No

Kidd
Percent of map unit: 5 percent
Hydric soil rating: No

108—Boomer gravelly loam, volcanic bedrock, 11 to 43 percent slopes,
MLRA 15

Map Unit Setting
National map unit symbol: 2w8cz
Elevation: 360 to 2,410 feet
Mean annual precipitation: 30 to 49 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 268 to 335 days
Farmland classification: Not prime farmland

Map Unit Composition
Boomer and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Boomer

Setting
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from volcanic rock

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2to 6 inches: gravelly loam
BAt - 6 to 13 inches: gravelly loam
Bt1 - 13 to 24 inches: gravelly clay loam
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Bt2 - 24 to 36 inches: gravelly clay loam
Bt3 - 36 to 46 inches: gravelly clay loam
Cr - 46 to 58 inches: cemented bedrock

Properties and qualities
Slope: 11 to 43 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.01 to
0.14 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.2 to 0.5 mmhos/cm)
Sodium adsorption ratio, maximum: 0.2
Available water capacity: Moderate (about 6.6 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Aiken
Percent of map unit: 5 percent

Kidd
Percent of map unit: 5 percent

Forward
Percent of map unit: 5 percent

109—Boomer gravelly loam, volcanic bedrock, 14 to 60 percent slopes,
MLRA 15

Map Unit Setting
National map unit symbol: 2w8d3
Elevation: 370 to 2,300 feet
Mean annual precipitation: 34 to 52 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 262 to 330 days
Farmland classification: Not prime farmland

Map Unit Composition
Boomer and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Boomer

Setting
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium derived from volcanic rock

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2to 6 inches: gravelly loam
BAt - 6 to 13 inches: gravelly loam
Bt1 - 13 to 24 inches: gravelly clay loam
Bt2 - 24 to 36 inches: gravelly clay loam
Bt3 - 36 to 46 inches: gravelly clay loam
Cr - 46 to 58 inches: cemented bedrock

Properties and qualities
Slope: 14 to 60 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.01 to
0.14 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.2 to 0.5 mmhos/cm)
Sodium adsorption ratio, maximum: 0.2
Available water capacity: Moderate (about 6.6 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Aiken
Percent of map unit: 5 percent

Forward
Percent of map unit: 5 percent

Kidd
Percent of map unit: 5 percent
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Soil Information for All Uses

Suitabilities and Limitations for Use

The Suitabilities and Limitations for Use section includes various soil interpretations
displayed as thematic maps with a summary table for the soil map units in the
selected area of interest. A single value or rating for each map unit is generated by
aggregating the interpretive ratings of individual map unit components. This
aggregation process is defined for each interpretation.

Land Management

Land management interpretations are tools designed to guide the user in evaluating
existing conditions in planning and predicting the soil response to various land
management practices, for a variety of land uses, including cropland, forestland,
hayland, pastureland, horticulture, and rangeland. Example interpretations include
suitability for a variety of irrigation practices, log landings, haul roads and major skid
trails, equipment operability, site preparation, suitability for hand and mechanical
planting, potential erosion hazard associated with various practices, and ratings for
fencing and waterline installation.

Erosion Hazard (Road, Trail)

The ratings in this interpretation indicate the hazard of soil loss from unsurfaced
roads and trails. The ratings are based on soil erosion factor K, slope, and content
of rock fragments.

The ratings are both verbal and numerical. The hazard is described as "slight,"
"moderate," or "severe." A rating of "slight" indicates that little or no erosion is likely;
"moderate" indicates that some erosion is likely, that the roads or trails may require
occasional maintenance, and that simple erosion-control measures are needed; and
"severe" indicates that significant erosion is expected, that the roads or trails require
frequent maintenance, and that costly erosion-control measures are needed.

Numerical ratings indicate the severity of individual limitations. The ratings are
shown as decimal fractions ranging from 0.01 to 1.00. They indicate gradations
between the point at which a soil feature has the greatest negative impact on the
specified aspect of forestland management (1.00) and the point at which the soil
feature is not a limitation (0.00).

18
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The map unit components listed for each map unit in the accompanying Summary
by Map Unit table in Web Soil Survey or the Aggregation Report in Soil Data Viewer
are determined by the aggregation method chosen. An aggregated rating class is
shown for each map unit. The components listed for each map unit are only those
that have the same rating class as listed for the map unit. The percent composition
of each component in a particular map unit is presented to help the user better
understand the percentage of each map unit that has the rating presented.

Other components with different ratings may be present in each map unit. The
ratings for all components, regardless of the map unit aggregated rating, can be
viewed by generating the equivalent report from the Soil Reports tab in Web Soll
Survey or from the Soil Data Mart site. Onsite investigation may be needed to
validate these interpretations and to confirm the identity of the soil on a given site.
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Napa County, California
Survey Area Data: Version 13, May 29, 2020

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 2, 2019—Jul 5,
2019

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Tables—Erosion Hazard (Road, Trail)

Map unit Map unit name Rating Component Rating reasons Acres in AOI Percent of AOI
symbol name (percent) (numeric
values)
104 Bale clay loam, 0 | Slight Bale (85%) 2.8 9.8%
to 2 percent
slopes
107 Boomer loam, Severe Boomer (85%) Slope/erodibility 1.4 39.5%
volcanic (0.95)
bedrock, 2 to
35 percent
slopes, MLRA
15
108 Boomer gravelly |Severe Boomer (85%) Slope/erodibility 14.0 48.9%
loam, volcanic (0.95)
bedrock, 11 to
43 percent
slopes, MLRA
15
109 Boomer gravelly |Severe Boomer (85%) Slope/erodibility 0.5 1.8%
loam, volcanic (0.95)
bedrock, 14 to
60 percent
slopes, MLRA
15
Totals for Area of Interest 28.7 100.0%
Rating Acres in AOI Percent of AOI
Severe 25.9 90.2%
Slight 2.8 9.8%
Totals for Area of Interest 28.7 100.0%

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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Soil Properties and Qualities

The Soil Properties and Qualities section includes various soil properties and
qualities displayed as thematic maps with a summary table for the soil map units in
the selected area of interest. A single value or rating for each map unit is generated
by aggregating the interpretive ratings of individual map unit components. This
aggregation process is defined for each property or quality.

Soil Erosion Factors

Soil Erosion Factors are soil properties and interpretations used in evaluating the
soil for potential erosion. Example soil erosion factors can include K factor for the
whole soil or on a rock free basis, T factor, wind erodibility group and wind erodibility
index.

K Factor, Whole Soil

Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by
water. Factor K is one of six factors used in the Universal Soil Loss Equation
(USLE) and the Revised Universal Soil Loss Equation (RUSLE) to predict the
average annual rate of soil loss by sheet and rill erosion in tons per acre per year.
The estimates are based primarily on percentage of silt, sand, and organic matter
and on soil structure and saturated hydraulic conductivity (Ksat). Values of K range
from 0.02 to 0.69. Other factors being equal, the higher the value, the more
susceptible the soil is to sheet and rill erosion by water.

"Erosion factor Kw (whole soil)" indicates the erodibility of the whole soil. The
estimates are modified by the presence of rock fragments.
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MAP LEGEND
Area of Interest (AOI) oo .24
Area of Interest (AOI) e 28
Soils w32
Soil Rating Polygons
l:l 02 o 37
l:l 05 e 43
[] 10 w49
] 15 — 55
1] 7 v 64
] -2 el
|:| 24 Soil Rating Points
[ .02
] =28 o
(] .05
] 32
(] .10
] 37
] .15
] 43
| A7
] 49
(] .20
O 55
(] .24
o 64
|:| Not rated or not available o 28
Soil Rating Lines o 92
.02 o 3
e 05 g
w10 ‘m 4
o .15 [ | 95
- A7 m &
aw 20 O

Water Features

Not rated or not available

Not rated or not available

Streams and Canals

Transportation
Rails

—_
— Interstate Highways
US Routes
Major Roads
Local Roads
Background

- Aerial Photography

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data
as of the version date(s) listed below.

Soil Survey Area: Napa County, California
Survey Area Data: Version 13, May 29, 2020

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 2, 2019—Jul 5,
2019

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Table—K Factor, Whole Soil

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

104

Bale clay loam, 0 to 2 .20 2.8
percent slopes

107

Boomer loam, volcanic .32 1.4
bedrock, 2 to 35
percent slopes, MLRA
15

108

Boomer gravelly loam, .24 14.0
volcanic bedrock, 11 to
43 percent slopes,
MLRA 15

109

Boomer gravelly loam, .24 0.5
volcanic bedrock, 14 to
60 percent slopes,
MLRA 15

Totals for Area of Interest 28.7

Rating Options—K Factor, Whole Soil

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

Layer Options (Horizon Aggregation Method): Depth Range (Weighted Average)
Top Depth: 0

Bottom Depth: 36

Units of Measure: Inches

T Factor

The T factor is an estimate of the maximum average annual rate of soil erosion by
wind and/or water that can occur without affecting crop productivity over a sustained
period. The rate is in tons per acre per year.
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Area of Interest (AOIl)

Soils

Soil Rating Polygons

Doodo

Transportation
Area of Interest (AOI) -+ Rails
— Interstate Highways
US Routes
1
Major Roads
2
Local Roads
3
Background
4 - Aerial Photography
5

Not rated or not available

Soil Rating Lines

g

L

1
2
3
4
5

Not rated or not available

Soil Rating Points

OOoOoao

]

1

2

3

4

5

Not rated or not available

Water Features

Streams and Canals

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Napa County, California
Survey Area Data: Version 13, May 29, 2020

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 2, 2019—Jul 5,
2019

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Table—T Factor

Rating (tons per acre Acres in AOI

per year)

Map unit symbol Map unit name

Percent of AOI

104 Bale clay loam, 0 to 2 5
percent slopes

2.8

9.8%

107 Boomer loam, volcanic 4
bedrock, 2 to 35
percent slopes, MLRA
15

39.5%

108 Boomer gravelly loam, 4
volcanic bedrock, 11 to
43 percent slopes,
MLRA 15

14.0

48.9%

109 Boomer gravelly loam, 4
volcanic bedrock, 14 to
60 percent slopes,
MLRA 15

0.5

1.8%

Totals for Area of Interest

28.7

100.0%

Rating Options—T Factor

Units of Measure: tons per acre per year
Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Lower

Interpret Nulls as Zero: No

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly
measured, but are inferred from observations of dynamic conditions and from soil
properties. Example soil qualities include natural drainage, and frost action. Soil
features are attributes that are not directly part of the soil. Example soil features
include slope and depth to restrictive layer. These features can greatly impact the

use and management of the soil.

Hydrologic Soil Group

Hydrologic soil groups are based on estimates of runoff potential. Soils are

assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation

from long-duration storms.
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The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell

potential, soils that have a high water table, soils that have a claypan or clay layer at
or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.
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Custom Soil Resource Report

MAP LEGEND
Area of Interest (AOIl) o C
Area of Interest (AOI) ‘ o cb
Soils ‘ o D

Soil Rating Polygons
A

AD
B
B/D

C/D
D

DoodBogooo

Not rated or not available

Soil Rating Lines
e A

A/D
B

1

B/D

]
LY
O

C/ID

R

D
o Not rated or not available

Soil Rating Points

(| A
‘m AD

= B

m BD

O Not rated or not available

Water Features
Streams and Canals

Transportation

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

i+ Rails
— Interstate Highways
US Routes
Major Roads
Local Roads
Background

Aerial Photography

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Napa County, California
Version 13, May 29, 2020

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed:
2019

Jul 2, 2019—Jul 5,

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Table—Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

104 Bale clay loam, 0 to 2 B 2.8 9.8%
percent slopes

107 Boomer loam, volcanic C 1.4 39.5%
bedrock, 2 to 35
percent slopes, MLRA
15

108 Boomer gravelly loam, C 14.0 48.9%
volcanic bedrock, 11 to
43 percent slopes,
MLRA 15

109 Boomer gravelly loam, C 0.5 1.8%
volcanic bedrock, 14 to
60 percent slopes,
MLRA 15

Totals for Area of Interest 28.7 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified

Tie-break Rule: Higher
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Project Well
Well #1



Casings
Wall Qutside Slot Size
Casing |Depth from Surface| Casing Type |  Material | Casings Specificatons | Thickness | Diameter 31‘3;:" if any Description
(inches) (inches) (inches)
1 0 120 | Blank PVC OD: 5.563in. | SDR: 0.265 5.563
?1 | Thickness: 0.265
In.
1 120 160 | Screen PVC OD: 5.563in. | SDR: 0.265 5.563 Milled 0.032
21 | Thickness: 0.265 Slots
in.
1 160 200 | Blank PVC 0OD:5.563in. | SDR: 0.265 5.563
21 | Thickness: 0.265
in.
1 200 420 | Screen PVC OD; 5.563 in. | SDR: 0.265 5.563 Milled 0.032
21 | Thickness: 0.265 Slots
in.
Annular Material
Depth from
Surface Fill Fill Type Details Filter Pack Size Description
Feet to Feet
0 30 Bentonite High Solids
30 420 Filter Pack | Other Gravel Pack 3/8 MINIS PEA REWASHED
GRAVEL
Other Observations:
Borehole Specifications Certification Statement
Depth from 1, the undersigned, certify that this report s complete and accurate to the bes! of my knowledge and befief
FSutrtfoa;:o ; Borehole Diameter (Inches) Name BESS D PUMP & WELL ELECT
-] ee
Person, Firm or Corporation
0 30 12
20 220 |9 1115 MT GEORGE AVE WA _CA 94558
Address City State Zip
Signed  glectronic signature received ~ 02/02/2022 487027
C-57 Licensed Water Well Gontractor Date Signed  C-57 License Number
DWR Use Only
CSG# State Well Number Site Code Local Well Number
I | | [N I
Latitude Deg/Min/Sec Longitude Deg/Min/Sec
TRS:
APN:

Form DWR 188 rev. 12/19/2017

Page 2 of 2



Well #2



Well #3

QUADRUPLICATE = i
Use of comply with
local recuirements

Notice of Intent No.

Local Permit No. or Date_.

ot rinaol” ot o ek e e

'STATE OF CALIFORNIA
THE RESOURCES AGENCY
DEPARTMENT OF WATER RESOURCES

WATER WELL DRILLERS REPORT

" Do ﬁat‘ fill in
No. 245513

State Well No
Other Well No

(1) OWNER: v

Address.

“

(12) WELL LOG: Total deptng__ft Depth. of completed well 2_75_ it.

from ft. to ft. Formation (Describe by color, character, size or m'xterml)

2 S,

City. G - 2 _  Topsoil
(2) LOCATION OF WELL (See mstructwns) 2 _ - \25 Rﬁd & an I'OCk ‘30& .
County___Napa Owner's Well Nm,ber21~630»06 25 - 73 Red bxwn roclc stringzers gmy & Ted
Well address if different from above. 75 — 190 7 Red & 11: £rn & gray r’OCk Strgrslay
Township, Range. Section. 100 - 125 SOfﬁ bICk rOCk strgs White aSh
Distance from cities, roads, railroads, fences, etc 125 . 150 Biack rOCk Sﬂft B
150 - 175  Black & green rock soft ]
175 - 220 _ Blck gra red rock fract N
: , 1 220 - 270  brk red & 1t red rock soft fracz:
(3) TYPE OF WORK: | 270 = 275 Bik & grn & red rock soft
New Well [({ Deepening [J -
Reconstruction ol -
Reconditioning ol i - .
Horizontal Well = - o
. . | Qoctraotion tntedals. an - S
- ” - procedures in Item 123° - B g
A (4) PROPOSED USE: - 0, °
. \ - Domestic - X | - - : e
- - Irrigation - [} -~ = LM
‘" ~ A Industrial " 'v} O ) - ) i
L T Test Well ool S
. 1_4 .:\"‘-.g_‘ ) Stock. D: : ' - \
= ~\ - i Municipal ™ ol -
WELL LOCATION SKETCH - A4Oter  .°=, O
(5) EQUIPMENT: (6) GRAVEL PACK: {“‘: “\j
Rotary [J Reverse [ | Yes qix No D Sizg‘ S 2y . A
Cable (] Air @X Dlameter of bore BT B - i \‘ -
Other [J Bucket [3 Packgd from, 3(}’ to: 278 fg- o -
(7) CASING INSTALLED: (8) “PERFonATI&iNs: ma ch:m e B ;j_.‘ - -
Steel [} Plastic e Conu‘ete D Type of perforatmn or size of screen - l\fx‘ - -
From To -7-}-Dia. Gégé«ér From ] To < . Slot - B}
ft. ftit ] in. | Wall | ft. ~:‘\ . it "‘51ze —
0 21565 200 | 215 275 | 032 -
AR - B
LH . ) -

(9) WELL SEAL:

Was surface sanitary seal provided?

Yes [KX No [J If yes, to depth__._’gg_._ft.

Were strata sealed against pollution? Yes [ No[J Interval .. . ft

Method of sealing

p e
>y

Work St&ﬂeL___é_‘L_lQﬁ_?_ —COmpleted 3 fz-—ﬂz 1@2 5

(10) WATER LEVELS
Depth of first water, if known

Standing leével after well completion

(11) WELL TESTS:.

226 . _ ft.

160 ft
Was well test made? Yes [F

No [ If yes, by whom?_ﬁ;#ﬁ_r_r..
Type of test Pump [ Bailer [ ir litt

Depth to water at start of test_»i_gg_ft. i At end of test_z_']é_ft
Discharge_5€) gal/min after_§_hours Water temperature,

WELL DRILLER’S STATEMENT:

This well was drilled under my juzisdiction and this report is true to the best of my'
knowledge and belie £ :

/:/-1 f{u;i 5
7

S1GNED. e W!‘ e

TS Well Deiller) / -

NAME : k
(Person, firm, or éorporation) (Typed or Printed)

Address_ 3365 Napa-Valledo Huy

City.

Chemical analysis made? Yes []  No [ If ves, by whom? Yallejo — —Zip—94589——
‘Was electric log made?  Yes [J No [ If yes, attach copy to this report Lxcense No. _ZQAQ{}_}_____—Date Of this report_@%ﬁ;f____

DWR 188 (REV. 7-76)

IF ADDITIONAL SPACE IS NEEDED. USE NEXT CONSECUTIVELY NUMBERED FORM
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J Ve o gaaact of NTEZEIL v
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o
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130.c02

L \4
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X G274 €207
S 47009 /&8.00
5 J6<3 /M. 3060
d.5. /2w 5100

515. 32700 W "o 25
165 03°1€ A 8763}
7S 2/°L9° N =560 -
8.S30-58W 9606

13} 571-53-‘%?”»1 75.252

14| NSZ-15T s

S 543 52-5E S5 3%
/Gl v _@C0F £ . 1D.63
/A Oforg v _JAOC.
| IZIAIECE W 3T EC

1S, N14-45-04E 8090|

16{N26-30-20€ 13769

NAG-48-40E [165.89
(e | N28-02-266 ] 66.59 |

Vom0

O
Z
52
[

©8
8

é'%
2£
]

& 2
- <
g2
£ >
o
Aﬂh'.::
33
3

Accuraty Of The Date Delinsated

i e 12 |R:=2230.0 = 60.0
182 % [20 |NzB-OT-56E | 70 33
. i:.) ‘é," [ 2 NIS-4T7-41E o5 23
E%w«r .,? T8 22 | N26-26-51E [130.92
R ‘ ' 23 | N8-08-31E |12 65
o / 24 | N28-00-19W |164 15
25| eal-00w a8 ©
N DETAIL A P I T YT
A X( Q) R [ 27| N2 39 wik 56 10
x/ ’ SCALE:.]l =100 A NITETE T EE e T o o T 20
r(b 29 [ N16-49wW 2% 80 o
VY r\,) 30| N62-39 2BW | 42 42 03
- Q . 3 | Nbo 25 56W] 145 43 )
32 | R= 2342 O 28 44
AN 33 | N72 32 O2E 6 22
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Well

J

QUADRUPLEATE STATE OF CALIFORNIA —— OWR USE ONLY — DO NOT FlL IN —— -
For Lécal Requirements WELL COMPLETION REPORT || 11 | .o 111 1 L1 [
Page of _.- Refer to Instructioni Pamphlet “STATE WELL NO./STATION NO.. :
Owner’s Well No. * ~ Ne. 0949216 L] 1 | ’L_l | I L1 |
Date Work Began_1+93+1_3_ Ended | LATITUDE _ _LONGITUDE
Local Permit Agency _iiaga H24t Lol ol v
B APN/TRS/OTHER i
Permlt No. 5 Permit Date 13413
- GEOLQGIC LOG
A ORIENTATION (x) i VERTICAL HORIZONTAL - _____ ANGLE _ (SPECIFY) .
: Lo DRIELING . | E
- METHOD: - Ag 2l FLUID
DEPTH FROM ~ #
SUREAGE . |- .- DESCRIPTION ~ e
Describe material,grain size, color, ete STATE . 4P
s éoun“‘ty“’} m -
APN Book - Wgemm Parcebigdg{_ -
e : §h‘p~/‘ < Range Section
LT .. N 'Long 4 L w
MIN. . SEC. , DEG. N "SEC.
LOCATION SKETCH ACTIVITY ()
NORTH » ¥ "NEW WELL
: MODIFICATION/REPAIR
o - -Deepén .
: — . Othen(Speeify)
T
: ___ DESTROY. (Describe |
) .. Procedures and Materials i
= - Under “GEOLOGIC LOG"j]-
. . USES (%)
i i WATER SUPPLY
T T —T%—/Zﬁ'fﬁ— ¥ Domestic ' Public
: ! 2 . . - Irrigation ____ Industrial
T lﬁ P =l
L i bt %era— W St 4 MONITORING
) L &Env’mﬂﬁlegg iS ! ng | "Bred TEST WELL -
i oy o ' ces Lo CATHODIC PROTECTION ___
i o ‘ R ‘ W HEAT EXCHANGE
—r- : : , DIRECT PUSH -
EP - INJECTION ___
VAPOR EXTRACTION ___
SPARGING ___
pRre—— SOUT )
- Tllustrate or Describe. Distance of Well -Roads, Bmldmgs REMEDIATION - —
1 1 Fences, Rivers, etc. and attach ' map. Use additional Eaper tf OTHER (SPECIFY) ___
T T necessary. PLEASE BE ACCURA 'E & COMPLET
[} I -
: ' © WATER LEVEL & YIELD OF COMPLETED WELL
i B . 'DEPTH TO FIRST WATER (Ft.) BELOW SURFACE
. i DEPTH OF STATIC - .
T T WATER LEVEL - B3 - (F1)& DATE MEASURED 4 / 24 l1 3
— : : ' — ESTIMATED VIELD * - 3{}, (GPM) & TEST TYPE__3ir
| TOTAL DEPTH OF BORING _ag66(Feet) . TEST LENGTH ___17 (Hrs,) TOTAL DRAWDOWN.__ 24 (Ft)
| TOTAL DEPTH OF COMPLETED WELL ____28&() (Feet) * May not be representative of a well’s long-term yield.

Geologic Log.
Well Construction Diagram
Geophysical Log(s)

FROM SL!HF_ACE HOLE TYPE (g_) L ; . FROM SURFACE TYPE
DIA. = [ o w|  ‘maTERIAL/ INTERNAL GAUGE SLOT SIZE = CE- | BEN- s
e (inches) ’g‘ g 2E % " GRADE DIAMETER | ~ OR WALL IF ANY MENT [TONITE| -FILL F'#\T(.EE,SESK
i 3(gea | (nches). |- THICKNESS (Inches) Ft. -to  Ft oyl ] 2y ( )
933 12 3/4 ¥ 2450 I 200 g 133 ¥ ’
3 , ~' g 3 oen |2 |
33 40 |9 7/8 ¥ £480 61 200 ; 33 260 | 0a—ravel
[ | ; : e
40609/ ¥ £430 & 200— ; f
1 e - 1
60——80— 19—/ 8% 489 5 200 : ,
" . T e I
$O—H06—9H4 2480 & 200 fEactoey .
S T G e 6| 200" : S
= FCAMERT €23 - = = CERTIFICATION STATEMENT ,

I; the undersugned certlfy that this report is complete and accurate to the best of my knowledge and belief

Melean & williams, Inc. ,
(PERSON, FIRM, OR CORPORATION) . (TYPED OR PRINTED) - X ; B B 3 -

- Soil/Water Chemical Analyses : 8748 21 Coankro Avee. tano, JA 1‘1553 :
, ; - , =
S oter AR «;\\‘ _ ] ‘ m/rvz P 3 STATE. 5 2 S
. — Othe — @ e ‘ 2 - 39635,
CH ADD : Si ned%m Aot : . 3, ) .
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. e o RCRD WATME@E@OR ST DATE SIGNED C-57 LIGENSE_NUWBER

'DWR 188 REV. 05-03

- = " - ”
IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM :




UADE',UPLICATE
Local Requirements

‘Page of
Owner’s Well No.

STATE OF CALIFORNIA

WELL COMPLETION REPORT Lol

Refer to Instruction Pamphlet

No. 1073647

DWR USE ONLY —.DO NOT FILL

-x!l|||l‘

"STATE WELL NO./STATION NO.

Lol o) oo T

Date Work Began._09/1212/03/07 Ended 12/12/07 LATITUDE LONGITUDE
' TLocal Permit Agency Napa County » Lo bl L] | |
Permit No. "'0083-5 Permit Date :Uf Oiﬁ 2007 2 £ ACTROTHER
GEOLOGIC LOG X - i{VELL OWNER
ORIENTATION () __X_XVEHﬂCAL HORIZONTAL ____ ANGLE .. (SPECIFY) Nme%_h\_;:’; b
ILLING oy 2 T
sermremg ] MemoD _Robary rp_Mud__opMailhg 00—
SURFACE ‘DESCRIPTION L . . : - _
R o Rt Describe material, grain size, color, etc AN 'M ap
T WELL LOCATION
: ddress S \ ‘DQ&"} Q'r’?v:aicvm n TR
! ?é%r \Ca xH) «ir.b: Rl
: /:\ EO‘;ﬁty} Nh y l‘\ \V\
0, 40 Brown Clay & fghN: N\ L APN Book 021 mé,?agga 7-000 Parcel
: AN AT \\\Vj - TOWfé\Shlp/;L’_____ Range - Section
L}O éO ! H&rﬁ Gﬁv@v Rm}:»f\\ \ ,\\ \ } ? M 2—’\3\t “/,/‘\ || N Long | [ w
| AN AP NN =) NN~ T ACTIVITY (%)
60 110 E N”‘kﬁ\ﬁiﬁ‘@»ﬁ & ’Qfé.‘;’w R&Ct" e r/: NORTH __ﬁ?”r\]éw WELL =
1 5 ! > {h\\;:\\ AN \ L MODIFICATION/REPAIR
TN e Deepe
10 1 E ?i?ﬁwgr\% \ \ N \f::’ /\w [ Of::r (nSpecify)
120 1767 >Hard Browid. {ﬁfé)’\}‘ & White Rock ___ DESTROY (Describe
Procedures and Materials

3

{{‘ A\\»M "\\ \f‘

Under “GEOLOGIC LOG")

170 1 190\ f@:‘OWfI\A‘?h\/\, USES (%)
NN WATER SUPPLY

’5.90 2 G ..h. \~%i) e Domestic ____ Public
» ' w lt& Y ,_éf‘ﬁmgation — Industnial
: MONITORING
230 300 I Green Ash TEST WELL oo
CATHODIC PROTECTION
. 360+ 370 . Green Sandy Clay " orecr sush
- INJECTION ___
VAPOR EXTRACTION ...
B = e SPARGING
e WLIVED REMEDIATION ___

Ilustrate or Describe Dzstance of Well {;ram Roads, Buzldmgs OTHER (SPEGIFY)

Fences, Rivers, efc. and attach a map. Use additiona Eaperzf
necessary. PLEASE BE ACCURATE & COMPLET,

(T ane N

ENVIRONMCNTAI 3:.. 1A

N ENAGEVENT

1
T
1
T
i
T
s
T
I
T
1
T
1
I
H
T
I
T
]
T
i
T
I
T
I
T
i
T T
| ™~ \..wr‘/
T
1
T
1
T
H
¥
1
T
1
T
1
¥
!
T
t
T
|
T
I
T
1
T
1
T
I
T
1
T
I

WATER LEVEL & YIELD OF COMPLETED WELL

DEPTH TO FIRST WATER _Q_as_'g_ (Ft) BELOW SURFACE

DEPTH OF STATIC
WATER LEVEL .. # &4 g g?

ESTIMATED YIELD *

g

X

(Ft) & DATE MEASURED }f A» I"}‘ il
N!“
(GPM) & TEST TYPE_£F AA f o

TOTAL DEPTH OF BORING K Feet) fw TEST LENGTH (His) TOTAL DRAWDOWN R f“?«' - FGHT at day
TOTAL DEPTH OF COMPLETED WELL ‘f {f’ (Feet) * May not be repr exentaz:ve of a well’s long-term yzdd N Rewai
DEPTH BoRE. CASING (8) DEPTH ANNULAR MATERIAL
FROM SURFACE HOLE TYPE (£) FROM SURFACE TYPE .
: DIA. = Juw INTERNAL | GAUGE SLOT SIZE CE- | BEN.
monesy |2 (B 22 & Mo | DIAMETER| OB WALL IF ANY MENT |TonmTE| i | FILTER PACK
. to Ft 2181832 (nches) | THICKNESS (Inches) O N P e
- N Lo ) ~ X ) X
T 3 o = L i
kT [T || [Plashid 5 [Fg0 R
I i
EZ Yo | 8 e Y t. | 83 £ 250 W B Fncks
oo ! 9 ! #{‘ﬁwasw‘f
. - B : - .
? !.y : éé:?? .;{ # L fe by > f'} ﬁ? :
i 1

CEBTIFICATION STATEMENT

ATTACHMENTS (=)
. Geologic Log

1, the undersigned, certify that this report is complete and accurate to the best of my knowledge and bellef

Pullian Well Exploration

. Welt Construction Diagram

. Geophysical Log(s)

{PERSON, FIRM, OR CORPORATION} (TYPED OR PRINTED)

3110 Highway 128,

Napa, CA 94558

. Soil/Water Chemical Analyses
—— Other

ADDRESS

Signed *'1":‘77:3‘2%_» 4 ":2.' Mm—

STATE ZIP

19~ % 207 _snn.snn

cIry

" ATTACH ADDITIONAL INFORMATION, IF IT EXISTS.

G-57 UCENSED'WATER'.\WECL CONTRACTOR™

DATE SIGNED C-57_LICENSE NUMBER

DWR 188 REV. 05-03

¥

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM



Well #6
- LQUADRUPLICATE

Owner’s Well No

For Local Requirements

Page . of _]_

JRAPI

DWR USE ONLY

— DO NOT FILL [N ==

STATE OF CAEIFORNIA

WELL COMPLETION REPORT |Lt ( | 1 1+ 11 | | 1 1 [ ]

STATE WELL NO./STATION NO.

Refer to Instiyction Pamphlet

0

792300  |CL

Date Work Began lel-»f}? Ended Q—~ﬁ-i}7 L LAT'TUDE - LONG'TUDE
Local Permit Agency 'y It 5 f‘a'i Memt , T IA‘prq'/msl/orLenl I | I

Permit No. @5-«3?}35 Penmt Date 83732 A . — ¢ - .

GEOLOGIC LOG e WELL OWNER
ORIENTATION (x) X VERTICAL ___ HORIZONTAL . ANGLE ___ (SPEGIFY) | Name._ .
METHOD - d—m
DEFTH FROM METHOD Rotary - FLUID Ny M'uhng Address
SURFACE DESCRIPTION N - . its M o o
. to FL Describe material, grain size, color, etc. | . *fC!T-Y T ‘s‘ Ao WELL LOCATION STATE @

01 4D tan ash with

embedded roek . | Address_ . same. o,

i

!:-G‘: 6&‘33 tan & white volca-uc rock | ety S .
60: 80 aray ash e ‘*.Gounty ';iﬁa}gz‘%' R .
80 140 tan & white gclcanmc rec:&. _APN Béok 21 *Page 30 Parcel _50
140 160! lavge fractired yoleanie mck - ’Town,slpp Range ______ Section _ :
160 175! tam "8 white yoleanie rock P Tatitade__1____i NORTH  Longitude L WEST
175 1801 red volcanic rock. - S 8 OCATION SKETCH O AGTIVITY (27 ——
180 200 tam & whlm volcanic rcccif o — NORTH ~ NEW WELL
. MODIFICATION/REPAIR
— Deepen

EAST

— . Other (Specify)

e DESTROY (Describe
Procedures and Materials
Under “GEOLOGIC LOG")

PLANNED USES (%)
ATER SUPPLY

2. Domestic —__ -Public

— lrrigation ... Industrial

MONITORING oooe

TEST WELL

CATHODIC PROTECTION ...

HEAT EXCHANGE ___

T
1
1
E
T
i
T
|
T
I
T
i
T
i
T
H
T
I
T
I
T
1
T
i
T
i
T
1
T
|
T
1
T
1
T
I
T
|
T
!
T
1
T
|
T
1

DIRECT PUSH .
INJECTION —_
= VAPOR EXTRACTION .
Jota SPARGING
" Hlustrate or Describe bzst(mce of Well fr 50)71 Roads, Blul(lmgs FEMEDIATION —
Fences, Rivers, etc. and attach d map. Use additiona Eaperzf OTHER:(SPECIFY)
ry. PLEASE BE ACCURATE & COMPLET. .
WATER LEVEL & YIELD OF COMPLETED WELL
DEPTH TO FIRST WATER 333 (Ft) BELOW SURFACE
DEPTH OF STATIC . »
WATER LEVEL 968 (Ft.) & DATE MEASURED 9"‘5‘"32
- ESTIMATED YIELD * _15¢6 (GPM) & TEST Type _£EL 3.}.f?i
TOTAL DEPTH OF BORING _—2—{3{}—(1’“660 " TEST LENGTH ___ (Hrs.). TOTAL DRAWDOWN, B/A m
TOTAL DEPTH OF COMPLETED WELL __&(Feet) * May not be representative of a well’s long—teim yield.
ASING (S 7 - ANNULAR MATERIAL
DEPTH BORE- ¢ © DEPTH i [
FROM SURFACE | Hore | TYPE(Z) - , | FROM SURFAGE TYPE
DIA. wl W INTERNAL GAUGE SLOT SIZE ) CE- | BEN-
(nches) | 2 ﬁgg & M’(‘;Tp‘f,f‘f',‘;” DIAMETER| OR WALL IF ANY - MENT IToNITE| FILL FILTER PACK
Ft. to Ft. ; § o= | {Inches) THICKNESS (Inches) Ft. to Ft. ()12l (TYPE/SIZE)
0 23] 12 0 23]x | | |comerete
25, 200, 9 23 1 193 ea gravel
T .
— . ' :
0 175 X PVC F480 | 6 | SDR-2% i
175 195 £ PYC TAS0 | 6 SDR-21 | 032 ‘ :

ATTACHMENTS (¥)

- Geologic Log

— Well Construction Diagram
.. Geophysical Log(s)

. Soil/Water Chemical Analyses
—. Other

HUCKERLDT WALL DRILLING

CERTIFICATION STATE\IENT
1, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief.

(PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED)
"’Iii{i) Panny erga

Nana

CA 94559

ADDRESS

.

ATTACH ADDITIONAL INFORMATION, IF IT EXISTS.

! L.*:..
"*\3'.-- ? £ "~ ’{ i

Signed A}

ey

10~21-02  A30-746

STATE o

WELL DRILLER/AUTHORIZED REPRESENTATL E

DATE SIGNED

C-57. LICENSE NUMBER

DWR 188 REV. 11-97 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM




Well #7 o
WEALTH “DEPT. USE ONLY A 52#/ ~030-08"
FEE: 4}2‘2(2 ‘ '
NAPA COUNTY HEALTH DE
A 7/ DIVISION OF ENVIRONMENZAL Héﬁ’ﬁmb °Uml~9 /1
Syom lf‘\ IV, sla ?h
RECEIPT X0: 999 T/ APPLICATION & PERMIT Té%ééﬁs & sz;ﬁ ®"Vigos
. — A VATER WELL — MNapg ~Rar. ¥ Cop
BEY: NEN o *Ce:ff o Bz TG
2 A 0 (ORDINANCE # ) 7 5&’;4@;-5‘.‘ 89 ” /
NAME o e i ADDRES SIS mym “2/ 2/
(Omer) (Job Location)
E,W ‘4,1,,»9 ADDRESS, S,9¥729 -
(Well Drlller) '
o OF NEW WELL ot RECONDITIONING ____ DEEPENING
- %np, TEST HOLES DESTROYING OTEER
s TYPE I PERMIT TYPE II PERMIT FEE
PROPOSED poEsTIC Y IRRIGATION INDUSTRIAL MUNICIPAL
- TEST WELL OTHER
GSE e
Sewage Disposal On Site {Existing or Proposed) Public Individual Prlvate
Distance from well to any part of nearest sewage disposal system/a feet.
{Sketch of site ‘to accompany applicatmon.
" TYPE OF Rotary ____ . Cable ’X_ Hand Dug ____ = Other
“QULPHEVT T0 .
BI USED . , _
Diameter of casin “ Materialg72£L» Aunular Space. Size z /
COHSTRUCTION Sealed with: Concrete - Ggopt-__ - Neat Cement____ Puddled Clay __ _Othér
PROPOSED Conductor Casing: Yes No Material

Drlller 24

Chlorination By: Owner Pump Co

9-2/-7

(DATE)

NOTICE TO DRILLER: COMPLETE THIS PORTION AND RETURN TO DIVISION OF ENVIRONMENTAL HEALTH
WITHIN 10 DAYS AFTER COMPLETION.,.

CASING
CONSTRUCTION {

Total Depth !&0 Ft.
Surface seal to_J §” Ft.
Any Stratas sealed Yes No &
If yes, depth of Stratas
From___ _Ft. to Ft.
From Ft. to Ft.
Perforations
From § QFt. to /R 0 _Ft.
From Ft. to Ft.
WATER LEVELS
First water at _ {yg™ Ft.
Static level at__3a~ Ft.
WELL 'I.’ES'I‘S
How performed

Yield /D GPM with ft.

Drawdowué ft. after Z Hrs.

WELL LOG

(Formation; describe by color, size of material,
structure) ~Ft, To - - Ft.

0 —0Gs | /ﬁa/w&&/m_.#w

|es= /o MWM%M

4 .

A 2= 4 —
SIGNED: _ Jf Jefdiz il llele
LICENSE #: f 630574,




Well #8
ORIGINAL
File with DWR
Page 1 of 1
Owner's Well No._1-2019

STATE OF CALIFORNIA

WELL COMPLETION

Refer to Instruction Pamphiet

No.@(03272

£9q- @l)& Lo

A N N A N I A
STATE WELL NO./ STATION NO.

oo

REPORT
606

Date Work Began 3/21/2019 | Ended4/24/2019 LATTTUDE LONGITUDE
Local Permit Agency i Lol bttt
Permit No. E19-00129 Permit Date 32172019 APN/TRS/OTHER
GEOLOGIC LOG WELL OWNER
ORIENTATION (.£) DFITLLLI VERTICAL — HORZONTAL — ANGLE —(SPECIFY) Namc-AStN N
ili dressa iR I
seprraon | METHoD BOTARY DESCRIPTI 0; tuo BENTONITE hé:::;ggggd CA 84515
L o FL Describe material, grain, size, color, eic. CiTY . STATE ap
O] 60| TAN VOLCANIC TUFF A ddress 3854 Silverado Tt~ LOCATION
80 65| GRAY, BLACK VOLCANIC ASH City Calistoga CA
65 90| GRAY VOLCANIC ROCK WITH ASH County Napa
80| 105] GRAY, BLACK VOLCANIC ASH APN Book Q21 Page 010 Parcel 070
105] 120! GRAY SANDY ASH Township Range Section
120] 130! GREEN VOLCANIC ROCK Latitade 14 T
130 140| GREEN, GRAY SANDY ASH DEG. MIN. SEC. DEG. WIN. SEC.
140| 160! GRAY, BLACK ASH LOCATION SKETCH —CTVITY )
180] _ 190] HARD GRAY VOLCANIC ROCK NEW WELL
180] 310 GREEN SANDY VOLCANIC ASH [ bl e
310]  405]50% GRAY VOLCANIC ROCK / 50% GRAY ASH — Omer (Specty)
405/ 460| GRAY, BLACK SANDY ASH
480/ 615 BLUE, GRAY SANDY ASH D Eatoes e Haeoais
615]  690| GREEN, GRAY ASH PM:‘;';:ES;E";;?
890]  705] STICKY GREEN, GRAY ASH WATER SUPPLY
705] _ 735[GREEN, GRAY SANDY ASH 5 HOUSE f7 | = Domestc — puic
735|775 WHITE SANDY ASH £ i 3|~ imosten —
775] _ 810] GREEN, GRAY SANDY ASH M s
810] 835| DARK GREEN ASH WITH ROCK L ATHODIC PROTECTION —
835 860 [ GRAY VOLCANIC ASH vt HEAT EXCHANGE —
860 895 GREEN, GRAY ASH WELL~ 130 CIRECT PUSH__
895 908 | DARK GRAY MIXED VOLCANICS (15" vAPGR E;T”;fg:g: -
908] 970 | GRAY MIXED VOLCANICS SPARGING
CONTINUED CASING LAYQOUT " — SOUTH - REMEDIATION —
625| 645|SCREEN PVC 6" 032 SLOT Fenis, Rives ete, 1nd. aeeh 3-mupUne sigiornl saper i OTHER (SPECIFY) —
645 785 BLANK PVC Bn ¥. PLEASE BE ACCURATE & COMPLETL
785 805| SCREEN PVC 8" .032 SLOT WATER LEVEL & YIELD OF COMPLETED WELL
805 885|BLANK PVC 6" pEeTH To FIRsT waTeR13Q (i) BELOW SuRFACE 1
% DEFTH OF STATI
gi: :;: g(lf:.::(EN ::(lg :.. 032 SLOT WATER LEVELJ&O_(H)&DATE measurep _H24/2019
ESTIMATED viELD - 39 (gems TesT Tvee AIR LIFT
TOTAL DEPTH OF BORING 970 (peer) TEST LENGTH 3 (M) TOTAL DRAwpOWNNIA  (rr)
TOTAL DEPTH OF COMPLETED WELLB8S (Feet) May not be represeriative of a well's long-term yield.
CASING (S
FROM SURFACE e [(TvPE () - FROM SURFACE muumw;znmn.
(l:?d'lt: ﬁ 24 M OUGETER 0% WaLL S CE- | BEN- FILTER PACK
FL o FL 3 § 84 E € {tnchas) THICKNESS {inches) Fi. to Ft MST T::;)m &"J" (TYPE/SIZE)
0l 970 12 0 58] v 10 SK SAND
0] 125 V] PVC F480 8| SDR-17 58 965 v | #8 SAND
125 206 PVC F480 6] SOR-17 032
[ 208 385 V] PVC F480 8] SDR-17
385 405 PVC F480 6] SDR-17 1032
5[ 825 PVC F480 6] SDR-17 i
ATTACHMENTS ( £ ) CERTIFICATION STATEMENT
— Gealogic Log I, the undersigned, cartify that this is and accurate to the best of my knowledge and badat.
—— Wel Construction Disgram NAME _HUCKFELDT WELL DRILLING, INC.
— Geophysical Log(s) (PERSON, FIRM, CRPORATION) (TYPED V PRINTED)
— SolAWater Cherical Analysis Napa CA 84559
— Omer ADORESS CITY STATE ZiP
ATTACH ADDITIQNAL INFORMATION, IF IT EXISTS. e S DRILERAUTHORTED REPRERENTATIVE DATE SIGNED %%L%gman

DWR 118 REV_ 1 1.97

IF ADDITIONAL SPACE 1S NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM



Well #9
QUADRUPLICATE

~. Fog Loeal Requirements

Page ,i{"__ of 3

Gwner’s Well No.

WELL COMPLETION REPORT

Date Work Began S=2F={12

Local Permit g Cotmnt
w="permit No. _96=12164

, Ended

STATE OF CALIFORNIA

Refer to Instruction Pamphlet

"806870

AP

DWR_USE_ONLY — DO NOT FiLlL I[N . ==

|'|||'1|lt.ll||‘l:lv

STATE WELL NO./STATION NO.

L

00 0

LATITUDE R LONGITUDE

LI. |«||1A||_c||‘|

Pe1 mit Date 3-—-(}2—.{3?

APN/TRS/OTHER .

"WELL OWNER

GEOLOGIC LOG
ORIENTATION () X vermcaL —__HORIZONTAL .. ANGLE ____ (SPECIFY) 1€.... :
DRILLING .

ST ERGH METHOD _EOCATY __ FLUD | Mailing Addless

SURFACE | DESCRIPTION .
. to  Ft Describe material, grain size, color, etc Lo Lo b LOCATIO

0 60  tan ash o Addross - ‘33@4; mf*&o &“mu
80 : 360 gray voleanic rhyolite \ Gity- __Calistdge

480 | . 550 xr}:xyolita

550 | 860 .so.ft rhyolite

640 'hard fractured rh?olit@

010 A Parcel 70‘

APN Book21 " bage
SR Township oo
P Latitude

S : bEG

1 ]

Range Section

NORTH  Longitude Lo WEST

720 igreen gray vhyoite

MIN. SEC. -DEG.  MIN. SEC.

LOCATION §
- NORTH

KETCH ———T1— ACTIVITY (2) =~

NEW WELL

T
I
T
i
T
1
T

WEST

5!2

MODIFICATION/REPAIR
— Deepen
——= Other (Specity)

MONITORING

TEST WELL ___

CATHODIC PROTECTION ___
HEAT EXCHANGE -
DIRECT PUSH
INJECTION ___

VAPOR EXTRACTION ____.
SPARGING

EAST

. ———— DESTROY (Describe oy
Procedures and Materials .
Under “"GEOLOGIC LOG")
WL ES (=
Y PLANNED USES (<)
g WATER SUPPLY '
A : & X__, Domestic . Public
sgen L,: _.:.),&/ f‘H iy > X irigation . Industnal
- .

Hlustrate or Describe Dzstance of Well gom Rouads, Bmldmgs
Fences, Rivers, etc. and attach ¢ map
necessary. PLEASE BE ACCURA . & COMPLETE.

REMEDIATION ___

se additional. aper If OTHER (SPECIFY)

TOTAL DEPTH OF BORING 228 (Feet
TOTAL DEPTH OF COMPLETED WELL _700

(Feet)

TEST LENGTH

WATER LEVEL & YIELD OF COMPLETED WELL

DEPTH OF STATIC
WATER LEVEL_1_m_
ESTIMATED YIELD * L
. (Hrs.) TOTAL DRAWDOWN._ N/A (Ft.)

* Muy not be representative of a well’s long-term yield.

DEPTH TO FIRST WATER 180 (Ft.) BELOW SURFACE

(Ft) & DATE MeasuRep 2=3-02 _ b
(@pPm) & TesT Tvpe__&dy 1ifk .

DEPTH BORE- CASING (5) DEPTH ANNULAR MATERIAL
FROM SURFACE HOLE TYPE () FROM SURFACE | TYPE
DIA. of W INTERNAL GAUGE SLOT SIZE CE- |' BEN- ’
(nches) | = E g'g & Mg:,&'féu ‘DIAMETER| OR WALL IF ANY MENT Tgi?TE FILL FILTER PACK
Ft. to Ft a g°2 :="_ (inches) THICKNESS {Inches) Ft. to Ft () ‘(‘/) () (TYPE/SIZEY
9 25 |12 0 23 % | |eoncrete
25 1 720 9 23 9 X pea gravel
0 140 b8 PVC F480 | 6 5PR-21 x
140« 180 b4 PVC P480 | & SDR~-21 | 032 x
180+ 280 | | | [pve #4480 | 6 |SDR-21 :
280 1 460 pA PVCG F480 | 6 SDR~21 [.032 , :
ATTACHMENTS () - CERTIFICATION STATEMENT
1, the undersigned, certify that this report is compiete and accurate 'to the best of my knowledge and belief.
—.— Geologic Log
. — Well Construction Diagram ME aEE DRI
: (PERSON FIRM, OR CORPORATION) (TYPED OR PRINTED)

ez Geophysical Log(s)
. Soi¥Water Chemical Analyses

2110 Perny Lane

Hapa  CA 94559

city ' STATE P

ADDRESS ¥ '
— o . Mo 9-2-02  439-746
‘ 4 ; ' " TAG .
Signed L H A i, K
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. 97 T DRlLLER/AUTHORIZED T T DATE_ SIGNED C-57 LICENSE NUVEER -
DR 188 REV. 11-97 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTlVELY NUMBERED FORM ﬁ;e“fﬁr




Well #10

JQUADRUPLICATE
For Loc#t Requirements

Page
Owner’s Wel] No.

STATE OF CALIFORNIA

WELL COMPLETION REPORT

Refer to Instruction Pamphle:

Date Work Began

Permit No,

Local Permit Agenc é .

4 Endeci;i i o ’-“?N? 475962

N

LATITUDE

ORIENTATION () Aﬁnﬁu

DEPTH FROM
SURFACE

to

——— HORIZONTAL ANGLE ____ (SPECIFY)
DEPFH TO FIRST WATER. (Ft) BELOW SURFACE :
DESC R IFTION

Describe material,

l||J1||1|

3 }M
Perl‘};t Date i oy jﬁ

0LOGIC LOGC

ain size, color, etc. -

Caunty Fh 1o

APN Book

Page —
Range

nshlp

LOCATI
Py,

— ;.Lahfude e TR Longitude

MIN.  SEC.

SEETCH

Parcelamd = D B {1 K

Section

1 1 WEST

DEG. MiNg SECG,
M’IT‘E (L)
NEW WELL

EAST

MODIFICATION /REPAIR
— Doopen
—— Other (Specify}

— DERTROY (Describe
Procadures end Materiale
Under "GEOLOGIC LOG")

- PLANNED USE(S)
s
— MOMNITORING
WATER SUPPLY

—— Damestie

— Publjc
gation

e INdusirial
— “TEST WELL"
— CATHODIC PROTEC-

TION .

st

te or Describe

QUTH

tonce of Well from Landmarks
such as Roads, Bysldings, Fences, Rivers, elc.

PLEASE BE ACCURATE & COMPLETE.

e OTHER (Spacify}

DRILLING
METHOD

FLUID

WATER LEVEL

1
i

TOTAL DEPTH OF BORING
TOTAL DEPTH OF COMPLETED WELL

WATER %g\"

DEPTH OF STATIC

EL & YIELD OF COMPLETED WELL

{FL) & DATE MEASURED

-~
(GPM) & TEST TYPE £ Faa. y 94 }'""

TEST LENGTH .6._ (Hrs) TOTAL DRAWDOWN M—IJ (Ft]
* May not be represemiative of a well’s long-tersn yield.

*

DEPTH CASING(S) BEPTH ANNULAR MATERIAL
FROM SURFACE ?'%Fl‘_%' TYPE (Z) - FROM SURFAGE TYPE
DA [ o] wmaTemaL, |INTERNAL| GAuGE | sLOT SizE o5 e -
HH R DIAMETER| OR WALL | IF ANY FILTER PACK
F.ot R | M SR lsg 5[  GRACE Unches) | THICKNESS [  (nches) Ft. to. Ft. ':'ENT T?"!")E (F',L") (TYPE/SIZE)
- A FE - — o
¥ 5 i B 1 4
_L;J_ﬁl_j‘%i T 1FEr & | 200 - =
i
F Y7/ 0] LAY 14 ¥ | 200 L 715 4#6_6414&’
 ZAd ; e 7 |
T : i |
i 1
L) F :
L L

ATTAGHMENTS ()

Ganlagic Log
Waell Construction Diagram
. ‘Geophysical Log(s)

Other

Soll /Water Chemical Analyses

ATTACH ADDITIONAL TNFORMATION, iF iT EXISTS.

DWR 188 REV. 7-90

CERTIFICATION STATEMENT
is report is complate and accurate to the best of my knowladge and belief.
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Well #11
- QUADHUPJ.ICATE
For f.ocal Requirements

Page of

Date Work Began

Owner’s Well No. —f"’ A_J ;’7}- Eddé e ', ; 475948

STATE OF CALIFORNIA

- WELL COMPLETION REPORT

Refer ra Instruction Pampblet

1-.«&“

Local Permit A ngy Tl__+
. Permit No. gf ?

Ft,  to . Fle { { . Desgribe masen,

P‘ermlt Date sL

| urain size, color, £, .

£ CEOLOGIC LOGC
ORIENTATION () _ZI;F!T!CAL I Homzoyg ANGLE —___ (SPECIFY)
" DEPTH TO FIRST WATER (Fl} BELOW SURFACE ,-;Z' ! “a
SUREACE _ DESCRIPTION %

& E‘.’}iww" JANLHD :fwwf

o~ Sl 7T

: Parcel ¢
Tcwnshlp Range Section

; ..Laht'ude » 1 WORT  Longitude WEST
OEG. . MM, SEC. DEG. ﬁ? BEC.
i LOCATION SKETCH VITY (£ )—‘

NORTH
OR mw:, W.ﬁ‘ W WELL
gl

g MODIFICATION/REPAIR
ﬂn-.._-“.
. w Deepen
ooll —— Other {Specify)
T
i‘*-.n_. ] . DESTROY (Describe
; Frocedures and Materials

Undor “GEQLOGIC LOG") |

= U - PLANNED USE(S) -
@ - (£)
s — MONITORING
' . D WATER SUPPLY
\L}, % AL N\ — Bomestic
gt _‘?-gcﬂﬁc
M‘; - Wvigation
By —— Industrial
s
¢ — “TEST WELL"
—— CATHODIG PROTEC-
UTH TION
INustrate or Describe Distance of Well from Landmarks e OTHER (Specity}

such as Roads, Buildings, Fences, Rivers, ekc.
PLEASE BE ACCURATE & COMPLETE.

DRILLING %" %
METHOD FLuo

1
L
[
]
¥
1
T
I
1
1

TOTAL DEPTH OF BoRNG T4 Y
TOTAL DEPTH OF COMFLETED WELL

I

14
)Z c’ (Feet)

WATER LEVEL & YIELD OF COMFLETED WELL

DEPTH OF STATIC -
WATER LEVEL f'z (Ft.} & DATE MEASUR f)

ESTIMATED YIELD " (GPM) & TEST 'm:;
TEST LENGTH (Hrs.) TOTAL DRAWDOWN
* May not be representative of a well’s long-term yield.

(Ft.)

DEPTH BORE. CASING(S) BEPTH ANNULAR MATERIAL
FROM SURFACE HOLE TYPE () FROM SURFACE TYEE
: INTERNAL | GAUGE SLOT sIZE CE. -
ey |EIBLEEL MATERAL puuerenl OR WALL | IF ANY o v ey | FILTER PACK
Ft. fto Fu 2| 8LE (inches) | THICKNESS {inches) Ft. to Fi ) Lee 1| (2) (TYPE/SIZE)
[ i W . o il 4 =
77 1137’5 g 1 (ef Fac?. C & b ¥44 [
B F4L e T i1 |[foaiTe Al 420 Na Lot
1 b A
; 478 :
L) )
ATTACHMENTS (») - - CERTIFICATION STATEMENT
 sestosc Log . i, the 0&17“_@97. remly that tthr\epc}ﬂ is cgn?)lefte‘anﬂaccuratr IP the-r best of my krlowledge and belief,
. —— Well Ganstruction Disgram NAME Ko e - 2

— Geophysical Log(s)
—— Soil ‘Water Chemical Analyses
— Other

vy

, ~PERSON, FIRM, rmcummmra} (IVPED DR FHITER) f\/ o ’ R

ATTACH ADDITIONAL INFORMATION. IF IT EXISTS,

moatss - .
Signed ‘j G~ W

- WELE DRILLER/MITHO
DWR 188 REV. 7-9¢ IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM

REPRES

é'}..-l‘f 9y 911 %g //

ENTATIVE OATE_GIGHED _ 57 LICENSE WUNGER |




i e e

P.'Well #12

ADBUPLICATE XTATE OF CALIFORNIA —— USE OMLY — DO NOT FiL |N s
. or Local Requirements WELL COMPLETION REPORT
Page of Refer to Instructian Pampblet STATE WELL NO./STATION NO.

Owner’s Well No. =5 Tf..-,; Eded| 3 G: 474508 L ]D] I T ID

- Date Work Began A= LONGITUDE

Local Permit ﬁeﬁ;y A KT I . L | Lol ey ]
. Permit No. 1 ! —_ Permit Dateg” o e —l Wﬁ——“—
v?.GEOLOGIC LOG T
ORIENTATION (<) ¥ yermoaL ___ Egm‘l ANGLE —— {SPECIFY)
DEPTH TO FIRST WAT! _ (Ft.) BELOW SU'R.FACE
DEPTH FROM
SURFACE DESCRJPTION —
Fl. to , F i Deseribe 1 ain size, color, otc.. : WELL;“J}.OC ATION STATE il
; —_— LAY N i : A&dressi_ﬂ “ e
= | ey
- | Gty -
FASHVE Y | GRS aRY | | County BN
- e ¥ " AN APN Book .1 Page Parce I;H = C=TIC
i Townshlp Range —— Section

o Lahtude 3 i HOWM  [ongitude 1 WEST
: GEG. MiN,  SEC. DEG. ﬂﬂ SEC.
LOCATION SKETCH ——————1r TIVITY («)—

- — NORTH —

— NEW WELL

MODIFICATION /REPAIR

—— Dacpon

« Ciher {Spaclfy)

b Af

. DESTROY (Describe
Procedures and Materigis
Under “GEDLOGIG LDG")

-PLANNE}} USE(§) -

—— MOMTORING
WATER SUPPLY
— . Domestic

P
E

J— -3

w— Irrigation

—— LT

e “TEST WELL™
E SOUTH - %"JJ“’“‘“ PROTEC-
T RFGE‘VED Iﬂustmte ot Describe Distance of Well from Lendmarks — OTHER {Specity) |
1

! such as Roads, Buildings, Fences, Ripers, etc.
N PLEASE BE ACCURATE & COMPLETE

—:_M? DRILLING %., rup 2 & f

METHOCD

:
1
bERIOF

WATER LEVEL & YIELD OF COMPLETED WELL
ANAGEMENT DEPTH OF STATIC 7 (/) ~L-FEL -
__tummNMEMBLL WATER LEVEL — T (F1.} & DATE MEASUREE -
ESTMATED viELD,", T (GPM) & TEST TYP wm
TOTAL DEPTH OF BORING EF? p resT Lenatn _ 28 (Hrs.) TOTAL DRAWDOWN L (FL)
TOTAL DEPTH OF COMPLETED WELL & (Feet) * May not be representative of & well's long-term yield.
DEPTH BORE- . CASING(3) DEPTH ANNULAR MATERIAL
FROM SURFACE | \oi= | “Tvpe (2 FROM SURFACE TVPE L,
: OA. [_lzlae| wmaremac: |WTERNAL| GAugE | stoT size oE T o ?
BleS DIAMETER| OR WALL I ANY FILTER PACK
Footo R | 0 1 21E B g _ GRADE (nchos) | THICKNESS |  (inchesd Fl ot R [MENT _T(D":‘,"}E {F 5"‘) (TYPE/SIZE)
) . La gy Fa T 4 " 1 — — - -
o ZF 77 [ # Flo 77 | & | Zo¢ v_sr 1T .
- SRV ZRVEE- e s% | & 7T v 4 IR L Y T ooy 1
LY ] /1 & oy F2s e i !
[ “ T4 1
T :
1 )
ATTACHMENTS (£) CERTIFICATION STATEMENT

—_ Geologic Log I, the u C Td certlfyt |s re,p is mpfte ;T acqurgte to the best of my knowledge and belief.
| N IERD SR ‘t SN B R ald
: —— Well Construction Diagram NAME
‘ (PERSON, FIRM, OR CO_RPDRATl W) (TYFED OR PRNTED) . :
: — Gaophysical Log(s) A } 2 . _.: ( . ? . L W% f’{ .
——— Soit/Water Chemical Analyses ;;RE:-S - : Ayt S
— Other L‘,r"" _ /f
Ry ; f(.':-qrf'

YKL T )

_C37 ICENGE_NUMBER

ATTACH ADDITIONAL INFORMATION. IF T Exists, || Signed

l DWR 186 REY. 790 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM .



Well #13



Casings

. Wall Outside Slot Size
Ca;mg Deptg'ne:rlat:'lFsel.;face Casing Type Material Casings Specificatons | Thickness | Diameter S‘Ir::men if any Description
(inches) | (inches) YPE 1 (inches)
1 0 60 Blank PVC OD: 6.625in. | SDR: 0.316 6.625
21 | Thickness: 0.316
in,
1 60 180 | Screen PVC 0OD: 6.625in. | SDR: 0.316 6.625 Milled 0
21 | Thickness: 0.316 Slots
n.
1 180 200 | Blank PVC 0OD: 6.625in. | SDR: 0.316 6.625
21 | Thickness: 0.316
in.
1 200 300 | Screen PVC 0OD: 6.625in. | SDR: 0.316 6.625 Milled 0
21 | Thickness: 0.316 Slots
in,
1 300 320 | Blank PVC 0OD: 6.625in. | SDR: 0.316 6.625
21 | Thickness: 0.316
in.
1 320 335 | Screen PVC 0OD: 6.625in. | SDR: 0.316 6.625 Milled 0
21 | Thickness: 0.316 Slots
in,
Annular Material
Depth from
Surface Fill Fill Type Details Filter Pack Size Description
Feet to Feet
0 51 Cement Other Cement 6 SACK CEMENT
51 335 Filter Pack | Other Gravel Pack 3/8" Pea Gravel

Other Observations:

Borehole Specifications Certification Statement
Depth from I, the undersigned, certify that this report is complete and accurate {o the best of my knowledge and belief
Surface Borehole Diameter (inches) Name MC LEAN & WILLIAMS INC
Feet to Feet - -
Person, Firm or Carporation
0 51 14
51 335 | 11 878 EL CENTRO AVENUE NAPA CA 94558
Address City State Zip
Signed  glgctronic signature received 07/17/2018 396352
C-57 Licensed Water Well Contractor Date Signed C-57 License Number
Attachments DWR Use Only
3950 Silverado Trail Well Location Map.pdf - Location Map CSG# | State Well Number Site Code Local Well Number

Form DWR 188 rev. 12/19/2017

| [N

| [ | |w

TRS:
APN:

Latitude Deg/Min/Sec

Longitude Deg/Min/Sec

Page 2 of 2




E18-00145

Well Drilling & Pump Service
‘“'Q = 878 El Centro Ave. Napa Ca, 94558

Office 707-255-6450
Ch_l_ &s Fax 707-255-6489
_ Lic. #396352
A 3950 Silverado Trail Calistoga Ap # 021-030-002
./} ‘:// .-._-.-xh““'---.. \( el
/’/ /,/r g (
{ K = S |
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E18-00145

Y

)

PLARN

ED

03/20/18

SINCE 1949

3950 Silverado Trail Calistoga Ap # 021-030-002

page 2 of 2
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RECEIVED
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- Well #14

... STATE OF GALIFORNIA

QUADRUPLICAT

THE RESOURCES AGENCY 5 : . - x D(j ‘not lel 'ih; v
Use to comply witl? o DEPARTMENT OF WATER RESOURCES IR
local requirements - WATER WELL DRILLERS REPORT ~ No. 271118 ‘
Notice of Intent No. 4 3 » ‘ : S State Well No.. e y
Local Permit.No. or Date _9_1.2_1_3_3_3 e , : S R : Other Well No. : |

(1) OWNER: Name _J mlparbevaryiverys | (12) WELL. LOG: Total depth 188" ft-Completed depth 168 ¢
Address —W - fromft. to ft Formation (Desctibe by color, character, size br material)
Gy _(Ntewpmpntadlf i S RS W

(2) LOCATION OF WELL (See instructions): ' 0 - 3 Top Seil o
. County _ﬂm —— Owner’s Well Number . _ - — - . - e - e
- Well address if different from above ‘ 3 - za——cm k k -

TOWHShlP —SML Range _uﬂﬁ t Section’ & i 3 ' B
Distance from cities, roads rallroads fences; ete. __ :.' . ﬂﬂ.tnﬁ{ﬁs . i i

‘| ®) TYPE OF WORK:
New Well X Deepening [1

Reconstruction

‘ O
Reconditioning a
Horizontal Well O

Destruction [J " (Describe
destruction materials and pro-
cedures inItem 12) - ;

(4) PROPOSED USP

Domesti¢

s - | Irrigation

Industrial
Test Well

B g Opher ‘:"'
WELL LOCATION SKETCH ibe)

(5) EQUIPMENT;

Rotary [i Reverse []
Cable. - [ Air 58
-Other Buck % K

(7) CASING INSTALLED: \m)
Steel ] Plastic Ii e

F?t)m TEC,% ngslfr’ > ’ =

ATIX : > , I
fo%)\f‘t:§ size 0%

.

ot

£ NN\ |V size

{(9) WELL SEAL : : ; —
WaSS“"faeesamtaryseal provided? Yes [ No [ If yes todepth - 21 I T

Were strata sealed against pollutlon'f’ Yes [1 No [x Interval__r_(_ ft. -
Methiod of sealing - , . . Work started 0-10 19_& Comp]etedlxj__ IQE
- {10) WATER LEVELS: L ' ‘ WELL DRILLER’S STATEMENT g ,
R i R if . 0 o . :
: Depth of first water, if known — & B i f This well was drilled under my ]unsdzctwn and th i truei t‘?: the .
Standing level after well completion P < - : ft | best of my. knowle nd bel SN
. {11) WELL TESTS. ﬁ i _ 5;2@( ~ :
! - Was well test made? Yes X No [J. Ifyes by whom? _ﬁtuiﬁx_ i ’ \ Well Dﬂ"eg
- Type of test Pump [] Bailer []- < Airlift NAME : o 4 i 1
Depth to water at start of - test _s_ﬁ_ ft. i Atend o‘f,t(-;st fr : ‘ (Person flrm or corporahon) (Typed or printed)
Dlscharge ___zs_ gal/min after _z__ hours Water t ",V ture Addressf‘ e
Chemical analysis made? - Yes [® - No O " Ifyes by whom? _Clllﬂ_s_t_ City __ 38D i 115‘ ZIP ”é‘

Was electric log made Yes [0 No [ If yes, attach copy to this report License No. i Date of this report 0=~ I~ 1988 :

IE ADDITIONAL SPACE IS. NEEDED USE NEXT CONSECUTIVELY NUMBERED FORM

DWR 188, (REV. 12:86) |86 96355




Well #15

ORIGINAL STATE OF CALIFORNIA DWR_USE ONLY — DO NOT FILL IN
File with DWR WELL COMPLETION REPORT | SA0 6 W40 | | | [ ]
:Page- of Refer to Instructmn Pam hlet STATE WELL NO./STATION NO.
Owner’s Well No. No. 3 5 2
Date Work Began 1 0/8U<,0§ _Ended 10/20/08 - | LATITUDE LONGITUDE . |
.} LocalfPeTmlt*iAgency = ' : S lAPr\lll'TI;iS[/OTLERI L
‘ Perm'lt%No ) E08200326. i Permit Date 6/26/08 _— ' ey . ;
AR IV TEEDLOGIC LOG : e
ORIENTATION (¥ )  _X VERTICAL ____ HORIZONTAL ___ ANGLE ____ (SPECIFY)
: DRILLING :
ey METHOD mud e yp superg,el;; >
SURFAGE DESCRIPTION \\\\: .
. o A Descrlbe material, grain size, color, etc \\ 3\\,a Y AN P LOCATION STATE 2P
TSIy A addee S S 3959 S; verado Trail
20 140 :gravel brown sandy clavxﬁ\2> //X\»*éghf\ A Callstbéa
- 140 ! 160 }qravel gray rock brown ‘Sandy”eclay: (Rﬁﬁw) A 'Napa
o N NN . 2\ S 4. 7
160 + 220 'gray black rockobrown-sandv\clay’/ JAPN Book 027 page __030 _parcel _010
T Z T NP AT ;
220 : 240 ' ClraV green b] af‘k‘ Wh té Vellow rOCk/ To\gvn’s)h\lp e Range Section
. iclay 2 N ANNNN )] M s N Long L w
\--«"Q)V' DEG MIN. - SEC. DEG. MiIN. SEC.
' a blackarown//éndx\clayy/ PN v Lo ON SYETCH ACTIVITY (o) —
y o ==, NORTH A NEw wWELL
! Y [ sf{;"\c\ MODIFICATION/REPAIR
300 ' 320 ' gray orange\black’d: eenfolav N T ot Spocity)
320 3 /} ray/ black \green rock 2 5/ O\ — peety
360 ! 400 .-black g:rav white“reck: /{f \"\:\% _ DESTROY,(Dascrib;_
400 440{.qraG\qreenxgtank\rock 7 \ Under "GEOLOGIG LOG)
440 ' 460Mblack gray Tock’ / \A USES ()
. N Ay ‘»‘ i A TER SUPPLY
T L ~° '{." %Y 4 Domestic ___. Public
: : — /_//.' ‘-:\.'. | — Irrigation ___ Industrial
! . g /' / \‘\ % MONITORING ___
) | /4 "\\\ ' TEST WELL
‘ ' 4 \\\z; CATHODIC PROTECTION ____
! ! / I LSy HEAT EXCHANGE ___
T ! 7 / ey DIRECT PUSH ___
; : I N N INJECTION
! ! H ™ VAPOR EXTRACTION ___
! ! i SPARGING ___
: i Hlustrate or Descnbe Dtstance of Well fr {;am Roads, Buildings, FEMEDIATION ——
| ) Fences, Rivers, etc. and attach @ map. Use additional aper zf OTHER (SRECIFY) .
T T necessary. PLEASE BE ACCURATE & COMPLET g
1 I
, X WATER LEVEL & YIELD OF COMPLETED WELL
¥ ! DEPTH TO FIRST WATER (Ft.) BELOW SURFACE
X " DEPTH OF STATIC
: = . WATER LEVEL 65 (1) s pare measuren _10/20/08
' ' ESTIMATED YIELD * (GPM) & TEST TyPE__ @1l
TOTAL DEPTH OF BORING 460 (Feer) TEST LENGTH 12 () ToTAL pRAWDOWN_ 450 (@)
TOTAL DEPTH OF COMPLETED WELL _—460(Feet) . * May not be representative of a well’s long-term yield.
- DEPTH BORE- CASING () DEPTH ANNULAR MATERIAL
FROM SURFACE | Hote | TYPE(Z) FROM SURFACE TYPE
DIA. o w| INTERNAL | GAUGE SLOT SIZE X -
(neres) | £ E §g E| Mimabe | |DIAMETER| oR WAL IF ANY went ronre] Fie | FLTER PACK
Ft. to |Ft 2|3 P3 g . (Inches) THICKNESS (Inches) Ft. to Ft e (TYPE/SIZE)
0 ' 60 113 X! F480 6 200 0 ! 57 1 X
60 + 80 |9 7/8] [X F480 6 200 factory 57 ' 460 ‘ #6sandpack
80 ' 100 |9 7/8|X F480 6 200 ! |
100« 120 |9 7/8] X F480 6 200 factory |
120 ! 140 |9 7/8|X F480 6 200 !
140 ' 160 |9 7/8 Xl - F480 6 200 factory '

ATTACHMENTS (<)

___ Geologic Log
Well Construction Diagram

Geophysical‘ Log(s}
" Soil/Water Ghemical Analyses

_ -Otheg

ATTACH ADDITIONAL INFORMATION IF IT EXISTS.

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

Mclean & Williams, Inc.

(PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED)

878 El1 Centro Ave., Napa, 94558
ADDRESS ’ . CITY ' STATE P
-Signedw Q. _ 11/15/08 396352
C-57 LICENSED WATER WELN, CONTRACTOR DATE_SIGNED — T-57 LICENSE_NUMBER

DWR 188 REV. 05-03

IF ADDITIONAL SPACE IS NEEDED, USE N

T CONSECUTIVELY NUMBERED FORM

OSP 03 78836



State of California Well Completion Reggrt
TR

continue casing:

§ropg gutd S

hda)
o

1haT130- AW

f0.0948352

160
180

200
220
240
260
280
300
320
340
360
380
400
420
440

SRR

2

- ;Sékt1 X
- 220
- 240
- 260
- 280
- 300
- 320
- 330
- 360
- 380
- 400
- 420
- 440
- 460

9

[Xe JiXo JiVe JiNe JiNo JaVo JupNe JaXe Vo JaNe JaNe JiVe JaNe)

i1/8~¢ Blapk
g/ g o ’Jp‘ile{’ra?’qs |
7/8 Blank
7/8 Perf
7/8 Perf
7/8 Blank
7/8 Pperf
7/8 Blank
7/8 Pperf
7/8 Blank
7/8 Perf
7/8 Blank
7/8 Perf
7/8 Blank ~
7/8 Perf

A.P.#021-030-010

3959 Silverado TRail, Calistoga,CA

Laurie Shelton

F480
F480
F480
F480
F480
F480
F480
F480
F480
F480
F480
F480
F480
F480
F480

6"
6"
6"
6I|
6"
6"
6"
6"
6"
6||
6"
6"
6"
6"
6"

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

factory

factory
factory

factory
factory
factory
factory

factory



Well #16

STATE OF CALIFORNIA

ORIGINAL
File with DWR

tice of Intent No.
Local Permit No. or Date

§-30-89

THE RESOURCES AGENCY
DEPARTMENT OF WATER RESOURCES

WATER WELL DRILLERS REPORT

Do not fill in

No. 319574

State Well No.

Other Well No. 0&344/0&422'&6

(12) WELL LOG: Total depth 260

ft. Completed depth 205 g

from ft. to ft. Formation (Describe by color, character, size or material)
(2) LOCATION OF WELL (See instructions): 0- 20 clay w/ embedded rock
County __Napa Owmer's Well Nurnber 20— 55 wvolcanic mix w/ 20% clay
Well address if different from above 55- 120 volcanic sands § gT‘A'\IP] 3
Township 8 N Range 6 W. Section 21 120- 140 volcanic mix
Distance from cities, roads, railroads, fences, ete. 93' fyom centey- 140- 165 vol., twf & gravels
line of Silverado_Trail 165- 210 vol, sa \\@/‘srravel
210- 222 vyolesnic f
AP # 21-030-10 222- 260 bla¥Xfxactured vol. rock
{3) TYPE OF WORK: — PaN
New Well [ Deepening [ - \\ Vv
Reconstruction O — /> \>
Reconditioning O '(-/\\ 22
Horizontal Well O A \\ /‘\\Vg ay
Destruction [0  {Describe . \_ v & \(;\
iﬁtmcﬁ'onlin?r:eﬂza)ls and pro- \“\ <\\\ Q}) 7~
(4)U;&R]:)PE)SED USE/A, \?} N2 el
— AN S (ORI
Dot SN\ B\
irrigation v
Industrial O \'/ ((}?_\\\O\\ ((,\\\SZ&’J >
. Test Well O R ‘O‘) e ~ N>
Munict o SNIZ NS
R ROy T ST
WELL LOCATION SEETCH ibe) o~ XN
{5) EQUIPMENT: cm%ﬁfx: \)é% Q/é_s </
Rotary %] Reverse [ ' No i ple g
e o m i gfé\@\ﬁ AN
Otker (J Bucke Tom 2 \%_2_0_5_(-\ \\\\\/ —_
(7) CASING INSTALLED: - {8) PER ATI \:0\/ —
7) C! - _
Steet [ Flastic M Typgof on orsizeop@{ok -
o FaX
From Tt{ MDi Gage or %\'/ Y@Bt -
ft. f iﬁ Wall o size —
+2 | 20NT# F480 | 105 x&b‘ 1/8" -
CLS. RN -
200 N -
(9) WELL SEAL: —
Was surface sanitary seal provided? Yes No O If ves, todepth i._ k. -
Were strata sealed against polludon®  Yes [0  No X Interval b -
Method of sealing concrete Work started__0=235  —1g8Y Completed 8- 30 19.89
{10) WATER LEVELS: WELL DRILLER’S STATEMENT:
Deptlicrfﬁ_rst water, if known 160 f This well was drilled under my jurisdiction ang this report is true to the
Standing level after well completion 33 U | best of my kpowledge an belief.
{11) WELL TESTS: . Signed M
Was well test made? Yes B0 No O  If yes, by whom? _driller [|°® ¢ U (Well Drilfer)
Type of test Pump %\3 Bailer [ Air ':7% nave _HUCKFELDT WELL DRILLING
Depth to water at start of test ..~ ~ ft. Atendoftest _ = o  fi {Person. firg. or corporation) (Typed or printed?
Discharge _10_ gal/min after _2_ hours Water temperature | Address 2_1 10 P Enny Lane
Chemical analysis made? Yes £ No [ H yes by whom? al Test |ciy.__Napa zip _94559
Was electric log made Yes 1  No X If yes attach capy to this repart License No. 439-74 6 Date of this report S.QLT--A,_ 89

DWR 188 (REV. 12-B6)

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM

Bé 94355




Well #17

v
(f‘) .

GME@%«—LICA’I’E

Use of comply with
local reqmremenfs

Notice of Intent No o

Local Permit No. or Date.

STATE OF CALIFORNIA
- THE RESOURCES AGENCY*
DEPARTMENT OF WATER RESOURCES

WATER WELL DRILLERS REPORT

Dé fiot ﬁll in h
Mo 181693

State Well No
Other Well No..

(1) OWNER: nName y

Address.

v

(12) WELL LOG: Total depth_______ft. Depth of completed well_____ft,

from ft. to

City.

ft. Formation (Describe by color, character, size or ﬁatérial)

(2) LOCATION OF WELL (See instructions ):

O 2 bop 7 S0LL

County. 13 EAN L Owner’s Well Number. -
Well address if different from above__ SS3Hid% - \}\
Township, Range Section__ - <’$ m&ﬁﬁﬁ?ﬁ W

Distance from cities, roads, railroads, fences, etc

NN

[

g 18 ib. ggﬁﬁn valaz:mg ””ﬁ(ﬁi

[

o
< (3) TYPE OF WORK;

[N
ﬁg 2% Blue V‘f}‘l{fmmﬁ *imﬁ’ﬁﬁﬁ
2‘ N

New Well J& Deepening ‘D

§ V\\{éﬁ bius y,mle:zmz.e ‘fnfi:f»

7 Reconstruction 0
4/{, : Reconditioning O
¢ . Horizontal Well O

Destruction [J (Descnbe

' Sesmeton Q“?ii?é"i%" -GN 7 -
. (4) PROPOSED g:f ; PN _A D) bny,
Domestic /\ %\? A~ ) ‘/& \ _ VAR {:\
Tsigation =N PN N Al T
Industrial \> O ,\:\O}\\—\\V \:\\ﬁf 120, =R 6) 130 )
\ DINYE & P, MR
St AN T e
/ Mumcxpa O S\ - /f’.\‘)\:f /;\vj o 3 T{i?{vi;:%l.'&}
“WELL LOCATION SKETCH Opoter . A O -y = 1 W ﬁ Wiy 7
(5) EQUIPMENT: (6) GRAVELRACK: ‘ @ Ks &= B L ENVY ]
Rotary & Reverse [J .| Yen[3 No sm%‘—%——;, (&\\:‘\W ng} W “ o
Cable [] Air & MDD }ﬁ:eter of bore. o (EZ:\\\\\‘)}— jg\i\ » 10%5
Other [J Bucket [ P‘z‘;\Q( '“from~_2a__._t\o\} QS\\X\\\ v~ R =T\ = i
(7) CASING INSTALLED: (8) PERFORATIO! NN i -
Steel [j Plastic {f] Cogg‘& Type of perﬁ{:\ 1 otske of screen({‘\;} ~—’ - k ,‘Q\( “'\X O ;{—;‘YS‘
) N7 @ } (\} — T 3 g
F T . Gag ) XOI, To 0 L ﬂ’ =
fo fto({::zl;?:: Wall fi\(%‘\‘, fo. A lg.e - R o ) . S
0 24088 o180 g, ~ NN - -
~ pst | AN \‘9\5 -
NN Ea—
R

(9) WELL SEAL:

‘Was surface sanitary seal provided? Yes % No [J If yes, to depth_AI“;?g_ft.

Were " strata sealed against pollution? Yes J

No [Fg Imterval . ft.
2

Method of sealing_ P TR v

Work started JLT 1o B8 Completed BT 8 16 85

(10) WATER LEVELS:

Depth of first water, if known.
Standing level after well completion___ $¢3
(11) WELL TESTS:

WELL DRILLER'S STATEMENT: -

This well was drilled under #y jurisdiction and this report is true to the best of my

knowledge and belief.
hakey

SIGNED.

Was well test made? Yes @r No [1 If yes, by whom? s ¥ Well Driller)
Type of test Puinp Bailer A ie 1 NAME, ?ES{% ﬁaﬁﬁ» Bﬁ&'&m FHCs
Depth to water at start of test s fr. At end of test ;}Zé‘:g ft - (Person, firm, or corporation) (Typed or printed)

i g ; . Address_____ 51303 %?avmwé;ﬁm Huyalle ,
stcharge____}_i_,_gal/mm, after__g_____hours Water temperature. }’,} f'if;@ o }‘ ¥ g& g 1_2.(72
Chemical analysis made? Yes [J No [3J¢ If yes, by whom?. Gity. - ﬁ s E? & 3 . Zip _‘

Was electric log made?  Yes [} No m If yes, attach copy to this report | License No.. Qﬁ‘ La T rsd Date of this lePPIL——go_’ﬁ?,%gﬁﬁ———‘ Rty L

- i TR ~ " bt

DWR 188 (REV. 7.76)

IF ADDITIONAL. SPACE IS NEEDED. USE NEXT CONSECUTIVELY NUMBERED FORM




TR R

1#181 3 ’ - .

DT

e N ’ ey
}AIRuP&ICATE
o of comply with

ocul reguirements

Notice of Intent No.

Local Permit No. or Date,

a)-~

STATE OF CALIFORNIA
THE RESOURCES AGENCY
DEPARTMENT OF WATER RESOURCES

WATER WELL DRILLERS REPORT

e A

591349 ¢ jg 7
' Do not fill in
No. 239210

State Well No.-
Other Well No.

(1) OWNER: Narmo.
Address.
City.

Zip.

(2) LOCATION OF WELL (See instructions):

County. g&x?@%

(12) WELL LOG: Total-depth________ft. Depth of completed well_______ft.
from ft.  to ft. Formation (Describe by color, character, size or matérial)

‘Well address if different from above,

Range.

. Township

Section

Owner’s Well Number. & - 2 4 g Vit soil .
same ' = o
3 - § ioose room

Distance from cities, roads, railroads, fences, etc.

18 puEise

14, hlme of 8y

1(3) TYPE OF WORK:

New Well % Deepening [J

Reconstruction 0
Reconditioning |
Horizontal Well is)

Destruction [[J (Describe
destruction materials and
procedures in Item 12)*

(4) PROPOSED USE:

B YOLGEIAC CRELS

| Domestic _ 3@( ‘ 4 -
Irrigation V 0] - -
‘Industrial R (] -
Test Well o -
Stockr a : -
“ Munici;';aglf . D - . -
WELL LOCATION SKETCH -l Other -, O - .
(5) EQUIPMENT: (6) GRAVEL PACK: - i E
Rotary ;@ Reverse “D N Yes ;@ No D Size%zig___%'_ - [:A P R 'fi:jj
Cable D Air - | Diameter of bore, IR - ’ V/JQO/\‘/ V) /S/ﬁn i
Other [J] Bucket [J ”Packed fmm%{}______ _gﬁ;_._f - kg E/\‘ /7,/ Y Op
(7) CASING INSTALLED: . (8) PERFORATIONS: - ) i L
Steel ] Plastic & Concrete D Type of perforation or size of screen | 7 - "‘11 7}/
From To D1a. Gage or From |~ ' To Slot -
ft. ft't |- | Wall | ft. f. | 0 -size -
G |86 [5%| ei60  an 8a | 1/8 -
" |psd ’ e -

(9) WELL SEAL:
Was surface sanitary seal provided? Yes ;@
Were strata sealed against pollution? Yes [] No

Method of sealing T Y TR Y

No O If yes, to depth,_%%,_ft.
@ﬁ Interval._______ _  ft

" Work started

s 19 N8

(10) WATER LEVELS: i

Depth of first water, if known___ ft.
Standing level after well completion, Lats] - _ft.
(11) WELL TESTS: . -
Was well test made? Yes:. D No {1 If yes, by whom?. il i
Type of test Pump Bailer Air lift [

Depth to water at start of test__g{}_ft.

stcharge_%g}%b_gal/mn after~+hours‘
Yes [
Yes [J

Chemical analysis made?
Was electric log made?

No [ If yes, by whom?
No g_ 1f yes, atfach copy to this report,

At end of tes;ég_._ft

‘Water temperature.

Completed é -g é L2 19.
WELL DRILLER’S STATEMENT: T o

This well was drilled under my jurisdiction and this report is true to the best of my
knowledge and belief.

Zip...

§§£?2
License No ?% {?3 &ﬁ )

Date of this report_

DWR 188 (REV. 7-76)

IF ADDITIONAL SPACE IS NEEDED. USE NEXT CONSECUT[VEL.Y NUMBERED FORM




Well #19

ORIGINAL STATE OF CALIFORNIA DWR__USE_ONLY .z DO NOT FILL iN——
File with DWR WELL COMPLETION REPORT |1 .\ . |, ' o
PﬂgC 1 of 1 Refer o siruction Pamphier o STATE WELL NOISTATION NO.
' ' | E e A
Owner's Well No,_1-2014 No. 90221 1 37 S S S [_ o I SRR
Date Work Began 7/17/2014 . [nded?/28/2014 LATITUDE _EONGITUDE
local Permit Agency Napa County Environmental Mgmt___ . E— i !Ap&naé/o‘r‘ﬁ?’"
Permit No. E14-00554 —— Permit Date 7/17/2014 N
GEOLOGIC LOG WELL OWNER
ORIENTATION (.7) v ”:J/ERTICAL —— HORIZONTAL —— ANGLE —___(SPECIFY) | Namg Robert & Sharon Mowat
DRILL . _ . .
—sesrrrow I METHOD ROTARY. rLuip BENTONITE | Mailing Address 140 Valle Vista Drive
P DESCRIPTION Danville CA 94526
L to Ft Describe  maierial,  grain. size. color. eic. ciTY STATE zip
; ; ) N L LOCATION
9 3;BROWN CLAY | Address 3911 Silverado T\ra|| « L
3. 20 SAND & GRAVEL Ciy Calistoga CA S
i 20 45 SANDY BROWN CLAY o (‘oiml\'NaPa ) i e
45 __ 70 COURSE SAND  _ e ] APN Book 021 Page 030 purcel 048 i
70 5 TAN CLAY - | Township Range _____ Section .
75 B 220: COURSE SAND _ [.atitude e e :
220, 230:BROWN CLAY DEG. miN. SEC. DEG  MIN  sec
p : T - e l()( ATION SKE I( H — ACTIVITY (v —
230 245 5 GREEN CLAY o o — L S ORTH . - A v new weLL
245" 260 BROWN CLAY
: : - e MODIFICATION/REPAIR
~260: 275:GREEN CL/-\Y_ o o — Deepen
L 275 305 BROWN CLAY ) L —-- Other (Specvfy)
305 345 HARD BLACK FRACTURED ROCK - )
e i —. DESTROY (Describe
345; 370 MIXED VOLCAN|CS T ZroceduéeEsoaLrgGl:Agtegacl;s
- - nder " LOG"
370 390 BLACK FRACTURED VOLCANICS o 4 PLANNED USES ()
390- 400 BLACK VOLCANICS WATER SUPPLY
400!  420:GRAY VOLCANIC ASH % Q| =Y Domestic —_ Puiic
: g < | . v irigation Industrial
420 480:BLACK VOLCANICS ___TL'-’ HONITORING
. . —_ ING —
480: SOOGRAY GREEN VOLCANIC ASH 2 TEST WELL
: : ~ [ATHODIC PROTECTION.
) CONTINUED CASING LAYOUT HEAT EXCHANGE _ .
418 478: SCREEN PVC 5" 032 SLOT N , DIRECT PUSH___
478 498 BLANK PVC 5" INJECTION —
- - VAPOR EXTRACTION .__
R RECEWED‘ o
J - SOUTH T e REMEDIATION
- R B e | MMusirane e Deserthe Disance st Well grom Recds, Budldings, -
L Fen Rivers, et and attach o map  Use additional paper if OTHER (SPECIFY)
- e —--~‘~~—-~~-SEP-~~2~6»2-01 ——= = = | necessary. PLEASE BE ACCURATE & COMPLETE, o
o : ___ Na Coumy?lanniﬂg Bu‘ldmg o WATER LEVEL & YIELD OF COMPLETED WELL
pa ices oertH 10 FiIrsT waTer N/A _ (Fiy BELOW SURFACE 1
T T Sl &Env"onmenta\SGWC EE— DEPTH OF STATIC
. - T ) T T TTTTTTTTT WATER LEVEL L 2 ~-—- (F1) & DATE MEASURED 7/28/201 4 .
— e 500 T —==| zsmimaTED VIELD - .BO _ epmy & TeST Type AIR LIFT
TOTAL DEPTH OF BORN(’ ‘‘‘‘‘ {Feer) TEST LENGTH 9. . (Hrs) TOTAL DRAWDOWNN/A _ (m)
TOTAL DEPTH OF COMPLETED WELL498 (Feet) May not be represeniative of a well's long-term vield,
DEPTH k CASING (8) . | ANNULAR  MATERIAL
FROM SURFACE | S0\ | TYPE (2 | | FROM SURRACE | TYPE -
— ——- DIA. « i z| L& Lﬁ' MATERIAL/ | INTERNAL GAUGE 1+ SLOT SIZE — i CE- | gEN. | o
{ (nches) | Z i w 1(23;— %; GRADE | DIAMETER  OR WALL IF ANY JMENT'TONITE FlLL FILTER PACK
Ft. 1o Ft. a:’j g ;ué f" (Inches) THICKNESS ‘ {Inches) F1 to  Ft i W) | ) i (/)" (TYPE/SIZE)
0500 L A L 0. 5 v ' CONGRETE__
L0 78! LY . PVC F480 5 SDR-21, 5. . 35 | ' CHIPS
/8218, LY. .. _PVCF480 .5.__SDR-21 0321 35 498 . #6 SAND
218 298 B% PVCF480 5 SDR-21 ] , , )
2987 398 Y PVCF480 5 SDR-21 032 i o
398 418 P PVC F480 | 5 SDR-21 T | N
ATTACHMENTS (£ CERTIFICATION STATEMENT
— Geologic Log I. the undersigned, cenlify that this repon 1s complete and accurale 1o the best of my knowledge and belief.
___ Well Construction Diagram nvame HUCKFELDT WELL DRILLING, INC. _ e - — —
__ Geophysical Log(s) {(PERSON. FIRM, OR CORPO TON) (TYPED OR PRINTED) ST
-—- Soi/Water Chemical Analysis 2110 Penny Lane _ .. Napa_ _CA____ 94559 .
—. Other B} ADDRESS ‘ | ciry STATE 71P
- St . R AR — 08/11 438-746
ATTACH ADDITIONAL INFORMATION. IF IT EXISTS gnea WELL DRILLER/A JTHO”IZED REPRESENTATIVE DATE SIGNED 7 ¢-57 LICENSE NUMBER

DAR 188 REV 11-97

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM



wahngg \ )
ADRYPLICATE
For Local Requirements

Page 1 of 1
Owner's Well No._WELL #7

STATE OF CALIFORNIA

WELL COMPLETION

Refer to Instruction Pamphlet

No-201819

DWR USE ONLY -- DO NOT FilL IN

REPORT || 1 1 | 1 1 | 1 | 14

STATE WELL NO./ STATION NO.

illlilDlllIlD

Date Work Began 6/6/2013 , Ended®/28/2013 LATITUDE LONGITUDE
Local Permit Agency Napa County Fnvironmental Heal I T T O A A A O ]
Permit No. E13-00272 Permit Date 6/10/2013 APN/TRS/OTHER
GEOLOGIC LOG WELL OWNER
ORIENTATION () 5 ﬁ;ﬁ&/éRTICAL — HORIZONTAL —_ ANGLE —_ (SPECIFY) | Name ‘dininiiougmuchisntymn
sesrFRow ] METHop Mud Rotary FLup Bentonite | Mailing Address_Sthifuiammmn ety
L ) e
SURFACE DESCRIPTION
Ft. to Ft Describe material, grain, size, color, etc. crry STATE zIp
: N i - L LOCATION
0; 6" ; Topsoil Address 3887 Silverado el -
6" 18 : Brown clay and embedded gravels City Calistoga CA
18: 70 | Clayee brown volcanics CountyNapa
7Of 82 Brown clayee ash . APN'BOSKO2T\__P4gE030~™\ ParSel.049_
82; 145 | Clayee brown volcanics - — .
: ; . Township —___ Range Section
145 210 Blue gray clayee volcanics Latitude . l | .
210! 219 :Brown clayee ash, some volcanics DEG. MIN. SEC. DEG. MIN. SEC.
219{  255!Blue gray clayee ash LOCATION SKETCH J{_Aﬁgmg_ ) —
255! 3221 White clayee ash and volcanics DI CATIONREPAR
322 340 | Blue clayee volcanics — Deepen
340 375! Black & red volcanics streak, —— Other (Specify)
! icl
: : clayee ash —— DESTROY (Describe
375: 390 ! Clayee ash Sro;edUéeEsoinodGI;:éatEgaGls
H nder " "
390! 550 ; Black volcanics rock & ash
- - PLANNED USES (<)
550: 600 Clayee ash , some volcanics WATER SUPPLY
5 E s 5 Domestic —— Public
: i LI;J 5 . imigation ___ Industrial
' i MONITORING —
i { TEST WELL ___
! : BATHODIC PROTECTION— |
: HEAT EXCHANGE —
| : DIRECT PUSH___
: INJECTION ——
: : e e g N e g VAPOR EXTRACTION
: ’ <l =iVl A‘,[/ SPARGING __
; : 7 SOUTH
H 5 J‘f’ ﬁ\l/ ;Iluslrm; or Describe fisranie of Well flrfm Igzjads, tl?uildings,f OTH}:EiM(ESl})::Z:I?\'j)—‘——
: , Rivers, cic. 1 . iti i —
; JUL 192013 n ccossary. PLEASE BE ACCURATE & COMPLETE,
| Napa County planning, Building WA -V WATER LEVEL & YIELD OF COMPLETED WELL
& Environmental Services \'\ DEPTH TO FIRST WATERINMA  (Ft) BELOW SURFACE 1
! DEPTH OF STATIG
WATER LEVEL (Ft.) & DATE MEASURED 6/28/2013
: : 500 eSTIMATED YiELD * 90 (epmya TesT Type_ Alr Lift
TOTAL DEPTH OF BORING 2XX_ (Feet) TesT LeneTH 1 (rs) ToTAL DrAwWDOWNZ220 _ (Fr)
TOTAL DEPTH OF COMPLETED WELL54—5————— (Feet) May not be representative of a well's long-term yield.
DEPTH . CASING (5) DEPTH ANNULAR MATERIAL
FROM SURFACE | BORE- 'IvpE (v FROM SURFACE TYPE
DIA. | &ls % o MATERIAL / INTERNAL GAUGE SLOT SIZE CE- | BEN-
(inches) | % | gH GRADE DIAMETER| OR WALL IF ANY MENT| TONTE FiLL | FILTER PACK
Ft. o Ft alg 05 ! (inches) | THICKNESS {inches) Ft. to Ft w0 | W (TYPE/SIZE)
0i 320 11" 0 1l v CONCRETE
320: 370 97/8" 1 50| v \
370 600 77/8" 50 | 53 v !
F2 = =
- o859 v PVC 5 SDR17 53 315 v 13/8" Pea Gravel
0035 (Lo} v PVC 5 SDRT7 .0 315 345 v Grout
5 345 1 545 v |#6 Sand
ATTACHMENTS (v ) CERTIFICATION STATEMENT — X
— Geologic Log 1, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief. X
. Well Construction Diagram NAME _Weeks Drilling & Pump
—— Geophysical Log(s) (PERSON, FIRM, OR CORPORATIN) (TYPED OR “RINTED)
—— Soil/Water Chemical Analysis E)l?REEgX 176 \ — Sebastopol CA 95473
CITY STATE i
—_ oOth N~
ATTACHADDIT/OI?I;L INFORMATION, IF IT EXISTS, Signed \ \’ }’\\ (/f{( 07/11/13 177681
g - WELL DRILLER/AUTHORIZED REPRESENTATIVE —~ DATE SIGNED C-57 LICENSE NUMBER

DWR 188 REV. 11-97

IF ADDITIONAL SPACE IS NEEDED, USE-MEXT CONSECUTIVELY NUMBERED FORM




Well #21 &
QEADRYPLICATE STATE OF CALIFORNIA
For Local B@qwrements WELL COMPLETION
Pagel of 1 Refer to Instruction Pamphlet
Owner's Well No._WELL No.2(066623

Date Work Began _12/6/2007

, Bnded12/21/2007

Local Permit Agency Napa County Fnvironmental

2 /—030—~0Lg
—— DWR USE ONLY { -—¢}DO_NOT _FiLL IN

REPORT || 1 | [~ s \NODI [ | |

X NO./ STATION NO.

Ll L]

LONGITUDE

l_l.l‘lllllll‘Illll

APN/TRS/OTHER

Permit No. E07-00887 Permit Date _11/28/2007
GEOLOGIC LOG WELL OWNER
ORIENTATION (¥) 5 ﬁﬁ;&/gRﬂCAL ——— HORIZONTAL —— ANGLE —_(SPECIFY) | Name Alifilnfahiidoiadauion _
SEFTH EROM ], METHOD Mud Rotary FLUID. Bentonite Mailing Address WS SNRREr RN, .
SURFACE DESCRIPTION o o
Ft. to Ft Describe material, grain, size, color, etc. cImy STATE 2P
0 3 Red volcanic dirt Address 3887 Silverado Trairk -~ AN
3 15 | Red, orange volcanic multi City Calistoga CA
151 35 Tan, orange vqlcanic conglomerate (soft) CountyNapa
3(5) 132 Orange volcl:tgnlc coqglomerate, clayee asdh APN Book 021 Page 030 Parcel 049
6 . Orange multi volcanic conglomerate, harder Township Range Section
dense Latitude : t N IR
105: 115 Orange multi volcanic conglomerate, harder DEG. MIN. SEC. DEG. MIN. SEC.
: dense rock, fractured LOCAT#SRNTHSKETCH :-LAi:va \}\EL ) —
115 130 ! Harder orange multi volcanic conglomerate, _ o .
harder dense rock, fractured _ Deep*:n
130 150 i Biuish gray with white and orange volcanic —— Other (Specify)
rock, some fractured zones  DESTROY (Descrbe
150 167 : Bluish gray with white volcanic rock modc:gu&eéoal_rgey%tﬁgeg
167 200 : Harder volcanic rock, ash

'''''''

PLANNED USES (£)
WATER SUPPLY

Domestic . Public

— Imgation Industrial

MONITORING —
. TESTWELL__
-FATHOBIC “PROTECTION
~— HEAT-EXCHANGE —
DIRECT PUSH____
INJECTION
'VAPOR EXTRACTION
SPARGING ___

RECEIVED
JAN 092005 .

WEST
EAST

N

, -

= =~ DEPT.OF '
ENVIRONMENTAL MANAGEMENT

REMEDIATION

SOUTH
Hlustrate or Describe Distance of Well from Roads, Buildings,
OTHER (SPECIFY)—

Fences, Rivers, etc. and attach a map Use additional paper if

y. PLEASE BE ACCURATE & COMPLETE.

TOTAL DEPTH OF BORING 200 _

(Feet)

WATER LEVEL & YIELD OF COMPLETED WELL

DEPTH TO FIRST WATER——N/A—— (Ft.) BELOW SURFACE

DEPTH OF STATIC
WATER LEVEL

ESTIMATED YIELD *_9
TEST LENGTH_%

(Ft) & DATE MEASURED __12/21/2007
@Pwy & TesT Tyre__Air Developed
(Hrs.) ToTAL DRawDOWN1S0 (i)

TOTAL DEPTH OF COMPLETED WELFL (Feet) May not be representative of a well's long-term yield,
DEPTH CASING (S) DEPTH ANNULAR MATERIAL
FROM SURFACE | BRRE- vpE () FROM SURFACE TvPE
DIA. |Gl % o MATERIAL / INTERNAL GAUGE SLOT SIZE CE- | BEN-
F.oto R (nches) | 2| WIGE 5| GRADE | DIAMETER| OR WAL IF ANY MENT|ToNITE FiL | FILTER PACK
. " alg OE i (Inches) THICKNESS (Inches) Ft. to Ft W ]| W (TYPE/SIZE)
0! 50 11" 0 41 v CONCRETE
50]  200| 9-7/8" 4 60 v GROUT
+157 150 PVC 5| SDR21 60 | 150 . ¥ [12X20 SAND
07 180 v 032 150 | 200 vl I
* ATTACHMENTS () ] CERTIFICATION STATEMENT — -
—— Geologic Log 1, the undersigned, certify that this report 1s complete and accurate to the best of my knowledge and beef. )
=« Well Construction Diagram NAME _Weeks Prilling & Pump
___ Geophysical Log(s) (PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED) N
—— Soil/Water Chemical Analysis /%E%Eggx 176 Y Sebastopol CA 95473
—_ om cITY STATE 2P
ATTACHADDITIOI?I;L INFORMATION, IF IT EXISTS. Signed / mzm«’ qm 01/07/08 1r7es
g - WELL DRILLER/AUTHORIZED REPRESENTATWE /i’ DATE SIGNED C-57 LICENSE NUMBER

DWR 188 REV. 11-97

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUT(\/ELY NUMBERED FORM




Well #22 .

s - ..

. QUADRUPLICATE
For Local Requirements
Page1of1

Owner's Well No._Well

STATE OF CALIFORNIA

WELL COMPLETION

¥ Refer to Instruction Pamphlet

Ne-0916323 :

DWR USE ONLY. e DO NOT FILL N

REPORT |||

STATE W LL NOI STATION NO

D/[ | ,&g@h N§G|TUDE l:l

Date Work Began _11/16/2004 , Ended11/22/2004 LATlTUDE R
Local Permit Agency Napa County Fnviron Health l 1L | Y | M \
Permit No._E04-0463 Permit Date 9/23/2004 ) - APN"RS’OTHER
; . - GEOLOGIC LOG ~ = WELL OWNER . . "
| ORIENTATION (£ ) o ﬁ&l&éRmAL —— HORIZONTAL —— ANGLE —— (SPECIFY) | Name ciiiulaidongummeiiowsn -

‘ -;)EPTH FR‘(‘)M‘ METHOD MUD ROTARY FLUID Bentonite { Mailing Ad'dressw i e
SURFACE " DESCRIPTION Semeiirariaian0 G~
FL_1to Rt Describe” material, grain, size, color, etc. ciTy STATE .. ZiP .

0i 5 Darkclay Address 3887 North Silveraaa 9 ATION '
5 14 ; Brown clayee sand and gravel City Calistoga CA
143 42: Brown clay CountyNapa
42;  47iCrayclay APN Book021 __ Page030 _ Parcel 049
47, 50 i Green clay with rock . .
: : - Township Range _______ Section
501 68 : Gray clay WIth rock Latitude ' l | l
68: 70 Green clay with rock DEG. MIN. SEC. DEG. MIN. SEC.
70i 82 | Fractured bluish white volcanic rock LOCATION SKETCH —ACTIVITY (£) —
! - - - NORTH  NEW WELL
82! 116 | Hard bluish white volcanic rock . .
116 1231 White clayee ash _ A e PAIR
123% -132:Hard bluish white volcanic rock —— Other (Specify)
—— DESTROY (Describe
: Procedures and Materials
i ‘ Under "GEOLOGIC LOG"
E PLANNED USES (<)
- ‘WATER SUPPLY
o 5 Domestic — Public
Ugl 5 ___ Imigation . Industrial
‘ _ MONITORING —
' TEST WELL __

e w7 R Te

»

~ BATHODIC PROTECTION _ |
. T7T]T ¢ HEAT EXCHANGE
ot 7 f 7T DIRECT PUSH_
—INJEGTION
VAPOR EXTRACTION "
T 7 TSPARGING __

DEPT

SOUTH -
Hlustrate or Describe Distance of Well from Roads, Buildings,
Fences, Rivers, etc. and attach a map. Use additional paper if

* REMEDIATION __
OTHER (SPECIFY) .

1. OF
‘ ENVIRONMENTAL MANAGEMENT

y. PLEASE BE ACCURATE & COMPLETE.

TOTAL DEPTH OF BORING 132 (Feer)

WATER LEVEL & YIELD OF COMPLETED WELL

DEPTH TO FIRST WATER———— (Ft.) BELOW SURFACE

DEPTH OF STATIC
WATER LEVEL

Estivatep viewo <18
TEsT LeNaTH_ 1.8 (rs) ToTAL DRAWDOWN120

(Ft.) & DATE MEASURED 11/ 2?/ 2004
©Pvy & TEST TYPE__AIR DEVELOP

(Ft.)

TOTAL DEPTH OF COMPLETED WELL130 (Feet) May not be representative of a wgll 's {ong—term yield. .
DEPTH BORE - CASING (5) DEPTH ANNULAR MATERIAL
FROM SURFACE HOLE [_TYPE (X ) FROM SURFACE TYPE
DIA. Zl.4a MATERIAL / INTERNAL GAUGE SLOT SIZE _ N-
I % W24 e TGrape | DIAMETER| OR WAL IF ANY | ToniTE FiLL FILTER PAGK
. to X 2|9 oE 2 (Inches) THICKNESS (Inches) F. to Ft w0 W] w (7Yl )
0: 132| 97/8 0 11 v concrete
+1 130 v/ PVC 5 CL200 1 20| v
70 0 v 032 20 26 v
T10; 130 .032 26 1 130 v [12x20 sand
» ATTACHMENTS (v ) CERTIFICATION STATEMENT - - -
—— Geologic Log 1, the undersigned, certify that this report 1s complete and accurate to the best of my knowledge and belief. .
—— Well Construction Diagram NAME _Weeks Drilling & Pump i _ _
—__ Geophysical Log(s) (PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED) S ;
© —— SoiWater Chemical Analysis P.O.Box 176 __.n P ) _Sebastopol ,CA - 95473 .
— Other ADDRESS CITY STATE _zP
ADD Signed : . 11/24/04 177681 ,
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. WELL DRILLER/AUTHORIZED REPRESEMNTATIVE DATE SIGNED C-57 LICENSE NUMBER

DWR 188 REV. 1197

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSEC(U/fIVELY NUMBERED FORM



Well #23 g
SAGINAL
- e with DWR

Li{

Page { _ of

N

——- DWR USE ONLY - DO_NOT FILL

Owner’s Well No.
Date Work Began 7’
Local Permit Agency

Permit No.

STATE OF CALIFORNIA
WELL COMPLETION REPORT Lo g | L 1 |
Refer to Instruction Pamphlet STATE WELL NO./STATION NO.
No. y
78202-2 , l LATITUDE HjI—LLONGITUDE 'D A
Lo o Lo g
APN/TRS/OTHER

GEOLOGIC LOG

IOl Ended -
Permit Dat:ﬁ A

ORIENTATION (x) VERTICA HORIZONTAL . ANGLE ____(SPECIRY)
DRILLING : !Z 3@ _ ﬂg é) ,
METHOD FLUID B
DEPTH FROM
SURFACE DESCRIBPTION
FL to R Describe material, grain size, color, etc.
G /O ] "

County

77

APN Bookcg_t___%’lge _Qio_ Parcel

Township _ Range Section

| 1 WEST
DEG. MIN., ~ SEC.
— ACTIVITY (<)

NORTH
SEC.

Latitude ! 1 Longitude
} MIN.

DEG.

LOCATION SKETCH

NORTH

EW WELL
~MOUDIFICATION/REPAIR — — - - |

— - Deepen
—— Other (Specily)

——'DESTRQY (Describe

Procedures and Materials
Under “GEOLOGIC LOG")

PLANNED USES (<)

ER.SUPPLY
—~ > Domastic —. Public

. ltngation . Industrial

EAST

MONITORING ——

WEST

TEST WELL -

CATHODIC PROTECTION
HEAT EXCHANGE e
DIRECT PUSH ...

INJECTION
VAPOR EXTRACTION .

SPARGING -

REMEDIATION ___

Hlustrate or Describe Dlst{mce af Well 60:11 Roads, Buildings, OTHER (SPECIFY)
s S

Fences, Rivers, etc. and attach @ map. Use additional p kaperxf
y. PLEASE BE ACCURATE & COMPLET

T2 7000

WATER LEVEL & YIELD OF COMPLETED WELL

ENVII@‘\{MEN (Ft) BELOW SURFAGE

T L,

AL MANAGE Mgy,

DEPTH TO FIRST WATER

DEPTH OF STATIC
WATER LEVEL (Ft.) & DATE MEASURED

ESTIMATED YIELD * (GPM) & TEST TYPE (U fT

1oTAL DEPTH OF BORING _ 0D (Feet)
TOTAL DEPTH OF COMPLETED WELL

__L2§_(Feet)

TEST LENGTH (Hrs.) TOTAL DRAWDOWN_________ (Ft)

* May not be representative of & well’s long-term yield.

DEPTH BORE- - CASING (8) DEPTH ANNULAR MATERIAL
FROM SURFACE | LolE |_TYPE(Z) FROM SURFACE TYPE_
DIA. =z |, o ¥ ATERIAL / INTERNAL GAUGE SLOT SIZE CE- | BEN-
(Inches) % § 58 g MGHADE DIAMETER| OR WALL IF ANY MENT {TONITE] FILL FILTER PACK
Fl. to Ft a|g Pz é (inches) THICKNESS (Inches) Ft. to Ft el (2 (TYPE/SIZE)
T - /4 T ;
o /70 V] Claw 200 ¥7 | 20D O A4 -
[ 7pt 190 v Clage go8) 47 | Q0 o322 || Q4200 Muﬁ;{
i 1
i 1
I I
1 '

CERTIFICATION STATEMENT

ATTACHMENTS (x)

— Geologic Log
— Well Construction Diagram

— Geophysical Log(s)

1, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief,

Ca_ 954,9%]

OR CORPORATION} (TYPED OR PRINTYD}

—— Soil/Water Chemical Analyses
—. Other
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS.

47| Zbmong.

\oibeo "0 o]

WEHDRILLER/AUTHORIZED REPRESENTATIVE DATE SKGNED

ACDRESS STATE P

Sighed.

T.57 LICENSE NUMBER

DAWR 188 REV. 11-97

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM




Well #24

.‘

QUAbRUPLICATE

Use to comiply with DEPARTMENT

local requirements

Notice of Intent No: =
Local Permit No. or Date _;'2:;_4;:__. ‘

STATE OF CALIFORNIA
THE RESOURCES AGENCY

WATER WELL DRILLERS REPORT

Do not lel in ‘

No 293 425

State Well No.
Other Well No

CF WATER RESOURCES

£

7‘ (1) OWNER; " ‘Namé

}(12) WELL LOG Total depth.___Z__.Q; ft Completed depth 223 ft

Address T - 4 from ft: - to ~ - ft, Formation (Describe by color, chagacter, size or’ maﬁer;al)
“City __M . i ZIP - _,; - = -
(2) LOCATION OF WELL (See mstrucnons) el fop soil .
- County — v‘?ﬂﬂ _ : Owner’s Well Number S 5T 15 - ed ayr =
Well address 1f different from above : . - Sityerads Tr 35 2T {rrqwle . ..
Township _— £ &, Range_--8 W, Section___ 21 e 23 B0, vb‘rn‘iﬁ? No¥! RV : e -
ﬁlstance from cmes xoads railfoads, fenges, ete. I"ﬂ!}?‘l tv 1“(11;& - RB=124. - 'tfﬂ‘f cant AHIX . s
_g_@_j,_gﬁr%' 176 anmﬂﬁ"@r?zwm - 12D-1A0 ."V@ﬂnf i \133&}1 rlasf R
i} : ] 160-220 . valdhnic 2NA£
AD. NO_ 21-0%0-49 RN\ N _
(3) TYPE OF WORK: N - A \'
| New Well FX. Deepening [ — \\ _ v
| Reconstruction N I /> . \> =
Reconditioning ~ .‘ . 1 \‘/\X' R O/ o
| Horizontal Well N .08 A\?‘ \\\/ e (‘\\ 8 2 .
cliais:tt-rtil:t?grf; tntgtelrg])sezgébgro- <\\ - (\,\\\\ ) AN B
B | cedures in Ttem RN Y. A S
-(4). PROPOSED Us§ /,\ \§) _ (C> ) /\<\>/;\HVA
NI 2 s O\ ERPNA W
N Irr{gatlon : W . Q\ \\ T (\\SL\\\ N i
Industsial ] /(3\\_\ N ] V\\Q} .
| Test Well ar \05 ‘; ‘\)’ - B =
0 \\\\ v />\\ «s — —
B DI .

WELL LOCATION SKETCH

) EQUIPMENT - GRA%;;\%] $ i /2 - o - .
‘Rotary' [j\ : Reverse [ g\\ﬁ No Slm "‘3 /A\X@ . o _
Cable [ aic | K mieteyof-bore (r\\}\\\\s/\ - SR
‘ Other El z Buckg] ‘\%ed Tom %__\é e Q <\\J = : — .
(™ CASINGINSTALLED: &)D 8) PERFORATIONG NN - — T
o Stge]’ D . Plastlc B,. nerete, Tyl?\o;ﬁgf;}wn orsxzeo&sﬁe\{k T _ ___,_:\ : o 120 ,_’P ¥ 1=; ' i
- From /i) . | Gageor o/ Stot = 10j U ﬁ J U LR KIS
T ft. in. Wall g , N\ W size ] - il ' T4
~i=2 , 22‘3.3"; FA80]_ 60 < ﬁ\‘x%v BVl - el FFR o1 1ng “-’
Q\/ )

9) WELL SEAL:

Was surface sanitary seal provided?  Yes D{ No. E] i yeés, to depth.____z_‘q:___ fr

" Were strata sealed against pollution?  Yes: [T No = Interval.-__ ft¥ - - ! o o * o - _
Method of sealing concrate . - | Work started.. - 9= l‘{i‘ . 19 8& Completeﬂ 9“'-’::8 19 8 5‘
(10) WATER LEVELS: s WELL DRILLER 'S STATEMENT T B ‘ ’

. Depthof fi if K 00 it | )

eptivot Srst water ifknown - T T | This wellf was drilled under my- ]unsdzctzon and thzs' report is true to the -
., Standing level after well completion . - 50 — ft. ‘best of my knowledge and be jef. .
{11) WELL TESTS: e R Fsigned ‘w?’ 7)o / ,a,;jé\f’w {/ﬁ 7
~ Was well test made? Yes [y No O If yes by whom? 3 3¢ PR e J;‘—’-" o (Well Drilld)
. Type of test Pump E’ Bailer L1~ “air hft & ‘NAME ;ﬂr{"i& FB 1"?‘3’? ?‘f }‘ L DRTILLING s
Depth to water at start of test _Z.th At end of test — T ... ft (Person, firm, or corporation) (Typed or printed) ‘
Discharge —A0 gal/min after — 2 hours. Water temperature Address 23 190 P an" Lfme - =
Chemical analysis made? Yes [ I No [J  Ifyes by whom? AL . THET [City 3‘53?3‘& S ZIP %%5 5 g ~
- Waselectriclogmade _Yes []  No [ X, I yes, attach capy to this report ‘License No; A 3‘9 7 4 é . Date of thls report M

DWR 188 (REV. 12:86)

I ADDITIONAL, SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM

86 96355 B




 Well #25

- QUADRUATICA}
Use to comply with
Iocdl requirements .

Notice of Intent No.
Local Permxt No.. or Date 7"‘2 (3 353

STATE OF CALIFORNIA b
THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES"
WATER WELL DRILLERS REPORT

ouEC
5%%%7-

‘Do ﬁt;t lel in

319568

State We]] No.
Other Well No

(1) OWNER Name m F §5 ' 3 (12) WELL LOG Total depth :‘" &ﬁ} ft. Completed depth

Address W&‘ " from ft. \fo .t Formatxon (Descnbe by color; character size or matenal) '
City . e ZIP& T e o
(2) LOCATION OF WELL (See instructions): 0- 3 top Soil _

County %»?ana o Owners Well Number — . 3~ 20 e Cllay N .
Well address if dlfferent from above 33 1\’@?&&& Trail - 20- 2,5;: L g I.'&VE'}. e : )
Township - 3 "" Range __. 6 ﬂ - Section’ 21 _ 23~ 80, brown ﬁia}r

Distance from cities, roads railroads, fences, etc:. _

~ 80-155 yellow %’\h’rqwﬁ clay

xfaican:.c

—155-180

7>

AP.F ,zi}-}é@&-m

. Reconstruchon

Horizontal Well )
Destruction T

cedures i Item 12)

* | Domestic
Irrigation

" | Industrial
Test Well
. - ! Mumc1
- : : . 9t er

WELL LOCATION SKETCH R ‘be)

| Reconditioning - . -

4) PROPOSED US d

1 (3) TYPE ‘OF WORK: - i
VNew well 3¢ Deepenmg ]!

(Describe
destruction materials and’ pro-

| — —
am| A = \\ /\YX/\ ] -
] A\\—ﬁ o KG\‘ "’

) EQUIPMENT

: gm%ro\{%cm t

Rotary X Reverse [J No¥ . LA A e
. Cable ) [ Air @: 3 eteof bore 8?/\ Q . .
Other [ ':Bu'ck b, %edfrom /\23 \tﬁ 17&’ f'\‘ \ . 3 b ‘ e
72 e — ) B A 1§
remsneeTiED ()16 PE*}:Z Rx {\& N e e e AU
Steel D Plas,h_(_:\ @: 4‘ Senerefe /1| Typf\o foration or size gf(;ﬁe i - - - HL{U NARE 'U, N "‘“‘" ’
From: ,o/ 1 g

Gage or |

: Vo |
S EEANE A

:s;ze

SR A T

2] Ai‘m:{ﬁff‘},ﬁé—%} 156 A\i\“%v

E97 AN

R LLW“U"‘MU‘Wf P/’ANACFMEMT

\\\\7

AN
Y

(9) WELL SEAL:
Was surface samtary seal provided? Yes Eﬁ No l:l If yes, to depth

_____2.&.__ ft

1?5 o

Werestratasealed against pollution? " Yes [, No [ -Interval ol - » ”M . T oo ) '_ ’;
Methodofsealmg . ﬁﬁﬁcret& — ' " Work started /= Aﬂﬂ' i '9 " G Compiéf,éid _ ~ ‘5:3 - 1_9 $E
"(10) WATER LEVELS 150 |WELL DRILLER S STATEMENT ST
Depth of ki _— - ft.
epth of first water, if known j ] 8 ; ¢ “This well was drilled under my ]unsdwtwn a d thzs feport is trie to the .-
Standing level after well completion A0 - ——ie £t best of 7 my knowl ?ge and ghef } -
A . gned ‘
Was well test inade? Yes [ No [l i yes, by whom? _ﬂ}_lﬂ_’f 1D
Typeoftest Pump @ Bailer D Anrllft il NAME __ fiﬁﬂﬁ?ﬁbﬁ"ﬁ i&’ﬁ& ?l%%{ szi E{ﬁr
- Depthto water at start of test 1 5 ft Atend of test __4._27;’5_ ft ’ igerson firm, Oﬁo oratmn) (Typed or prmted)
= Add 2110 anmr
Discharge —..a278 . gal/mm after . hours Water temperature ] A0¢ ress {; = ﬁ
«Chemmalanalysxs made? Yes L No D . Hyes, by whom? Cal. Tﬁﬁt -City . z..a‘{)”& é‘s*’
Was electric log made Yes [] No IX If yes, attach copy to this report S License No. gsg 74‘5 Date of thls reportw
] ) : ) ’ Nid ADDITIONAL SPACE iIs NEEDED USE NEXT CONSECUTIVELY NUMBERED FORM 86 26355

DWR 188 (REV. 12-86)

)




ell #ZQUADR»,W ICATE e o ' STATE OF CALIFORNIA - | Q‘A‘ é% 610 e IN” k
For LoMfffequirements : WELL COMPLETION REPORT | i 1 i |

G T . Page of ) : Refer ‘to Instruction Pamphlet ) T L ,E/S APION N
'l_' - Owner’s Well No. : o o O Tt ‘ 17
5 . - T 814 7 . LATITUDE ITUDE

Date Work Began /e "{/j” ? l (Ended /‘«“ for e | |; | | o S
., Local Pefmit A%E'D(‘;y ; /;; it c 5T ;! ’ ; [ 1 i IAPN/TRSI/OTLEH I o

Permit No. Permit D’ayé ?

; OLOGIC LOG
| ORIENTATION () . _*7VermcaL THOHIZONTAL L ANGLE :__(spjv)
\ DRILLING r Ve
; o %
e METHOD L __FLup Y
" -SURFACE _ : DESCRIPTION @
Bt Ft i Describe material, ; ain size, color, etc.”
: 0 T Vo» oo 1o , '
3 T ;
q i :,-.,ﬁ
; 1O XG

lsé.réél -

t : TOWIIShlp Range __Section

: Latltude Lo NORTH . Longitude 1 i - WEST

3 DEG. M. SEC. : DEG.": MN, SEC: :
LOCATION SKETCH CTIVITY (<) —

‘,‘~ NORTH 4 ¥ NEw WELL :

MODIFICATiON/HEPAlR
. ~ ql —-— -Deepen
U‘ : —— Other{Spscify)

— DESTHCY {Describe
" Procedures and Materials
Under “GECLOGIC LOG/"} .
PLANNED USES (x.)
WATER SUPPLY. -

 DEPARTMENTOF - .
. Ep(ﬂﬁ%ﬂ“ﬁmmm_— WATER LEVEL & YIELD OF COMPLETED WELL

Domestic _— Public . {

; - 2 irrigation . Industrial
d 0
. T L<U MONITOR'NG JECINS)
; 2 . ) TEST WELL ..

T ., .
i N .\{ CATHODIC PROTECTION .
* : \ ] HEAT .EXGHANGE. ...
; : i : 'DIRECT PUSH __—
l T 5 INJECTION .

i y . :
! T ) ‘\> VAPOR EXTRACTION "
! . , : ; : SPARGING: -
: T )
: B SOUTH REMEDIATION.
: A | 3 23.;9 : Illustrate or Describe Dwt{mce of Well fr {Jom Roads; Bmldmgs v :
: 1 JAN Fences, Rivers, etc. and attach a TM se_additional Eaper if OTHER (SPECIFY) .
: T Yy LEASE BE ACCURA & COMPLE
y 1

T

1

T

1

T

|

T

|

i DEPTH:TO. FIRST WATER it (Ft) BELOW SURFACE ‘
: DEPTH: OF STATIC _J £ kg
- WATER LEVEL } J " (FL) & DATE MEASURED 7/ ¢ Z c 7£ ;
e 77 : : 1 EesTimaTeD viELD * AL apw) & TEST B E i / / o
TOTAL DEPTH OF BORING L(Feet) N ; TEST LENGTH 2 (Hrs) TOTAL DRAWDOWN.S 2 & gt/ (Ft)
TOTAL DEPTH OF COMPLETED WELL é,L':L}_(Feet) : * May not be representative of a well’s lrmg—term yzeld
DEPTH BORE. ~ CASING (§) ‘ DEPTH | - ANNULAR MATERIAL
FROM SURFACE ' [ ‘Lo'E | TYPE () , FROM SURFACE [ TYPE
DIA. Z| g MATERIAL / INTERNAL GAUGE ,SLOT SIZE ‘ - CE-
(inches) % ‘fg‘ 59 & GRADE /| DIAMETER | OR-WALL IF ANY : o MENT Toﬁmg EiLL FILTER PACK
Ft. . to 2|&c3 d (nches) | THICKNESS *(inches) oo Fo e ] (TYPE/SIZE)

FT T || Plash [ ¥ (200 [ |[U 27T
S 702 YT [P | (Flestic] 8 [ 207 [Factory|[Z7 1402 | | [Rea

a2

; ————  ATTACHMENTS () ' ‘ CERTIFICATION STATEMENT

—_ Geologic Log I, the l{i,deﬁSI d, cel'llfyi that this re??n is (omple nd accniate to‘the best of my knowledge and beliet...
Z__ ‘Well-Construction: Diagram . ,NAME D ,)

. (PERSON FIRM OR CORPORATION) YPED: OR PRINTED)
= "Geophysical Log(s)

_ Soil/Water Chemical Analyses - - 3“’ RS .S RO A R LAY L }7 :

‘ =g ~
o e m\\] X o /fl?f!Em Y
»' ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. . || Signed c7r g™ — - 4{ SichtD A e

WELL DRILLER/AUTRORIZED . REPRESENTATIVE. i C-57 LICENSE NUMBER v
DWR 188-REV. 1197 ] E IF ADDITIONAL -SPACE 1S NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM




T . ' it . ’
o -

Well #27 ~ e I T -

U# - - STATE OF .CALIFORNIA ’ : . Sé S
) DRUPHCATE . * THE RESOURCES AGENCY - . . / Do not f;ll in -
Use to comply with DEPARTMENT OF. WATER RESOURCES "
local requirements - WATER WELL DRILLERS REPORT 384859
: ﬁotice of Intent No. o N . ) o State Well No. . E
* Local Permit No. or Date ___._._______ S ' N . . o ~ -Other Well No _ :’ R .

(12) WELL LOG Total depth _mﬂ_ ft. Completed depth _SQG_ ft

(1) OWNER Name

from ft. . to _ ft" Formation (Descrlbe by color, character size;or materxal)

@&Mﬁ . -'ZIP_m v TOpSOI1

(2) LOCATION OF WELL (See instructions): - "Uari Browi CIay & Brom m
County Ha% .. Owner’s Well Number %2&? - mm Tuffa Sty i!f@ &m“ 516‘\?
Well address if dxfferent from above _ re = - Gzay Rock Soft -

) Townshxp _ . - Range - s Sectxon ) = 7 &’ay & BIaCk Rﬂd‘t m

Distance from cities, roads, railrbads, fences, etc. .

b

'; (3) TYPE OF WORK
S New Well (& Deepemng O
Reconstruction O}

F§§§§é$sé&

Reconditioring . ]
%" ) Horizontal Well m]h
Destruction- [1 (Describe

| destruction materials and’ pro- |
. cedures.in Item 12) _ -

| (4) PROPOSED USE/ ~
.- Doinestic //\ ] R \\

Irrigation

A . Indus;rial
- I'Test Well
Mun101 1

_ WELLLOCATIONSKETCH , Q?)Gglbe) A NT Y T

D*DEI
/. i 4 <
<]
<
<

(5) EQUIPMENT: CR.:&}E\‘SCK T w _ QA’;— < N
Rotary }D 4 ". Reverse A Slz@ i - /\\<\(?5 N G S ——— ’
_ Cable 0. Air E] <§ete of bore X - - f!\\\\\\D AR ,V e 'I),‘ = - -
’ Ot}}er B . Bucke \Pwd rom: Ji ‘ 3 \\\\J\ T o " ({ Q%" i i SIS
e (O iy s O g ——
reel [ as,“i B S i L N A AN .20 Se
M T NS [/ AT S = T e o x S 7 ye <u€)') =TT L
From T 'f)la Gage or . . @kt e T . : "?n,, e 7o,
e £\ \ 1ﬂ Wall | | eI\ \Size e o ‘7'/ i ‘-{9/
9 g - : R < . T —— T = - — 4/y/.
.- (9) WELL SEAL: o = ‘ - -
Was surface sanitary s sealprovided? Yes. No TJ .Hyes to depfh;w__;_;fi. ) W T .
Werestratasealed against polluuon? Yes D Noﬁ] Inteﬁal_,_.;*;_; Bl :1 A e i N . o T o
Methodofseahng —Ploydengebn | ﬁ,ﬂl ; - ; o 'Work gy =19 - Completed_%___ 1%4_;
(10) WATER LEVELS: - ‘WELL DRILL _RS STAT ENT
Depth of fifst water, if k . & - M
- Deplt oS waler, & m?wé, R o ' [ This well was drilled under my ]urwdzctwn and thzs teport is tiue to the
Standing level after well complétion — B - - ft |bestof my knowledge and belief.” e
{1y WELL TESTS: _ | T Signed remtrd G T
Waswelltest made? . Yes I No [0  Ifyes by whom? N ; AR (Welanller) DT e
Type of test - Pump [ Bailer [ " Air lift %‘ 'NAME ETED S AR I Sl
Depth to water at start of test _ég_ ft. Atend of t pii? ' © 5365 \sapa' o cwm (T)’ped or prmted)
Discharge- _‘2¢g__. gal/min after % hours. . Water temperatife i.____ Address Yali s S T
Chemicalanalysis made? YesQ No OO Ifyes by whom? ﬁdi‘r&bh i Clty = ejg’ - - = - ZIP % e
‘Was electric log made Yes [] No T3 Ifyes attach copy to this report License: No ;__M_—_Date of thls reportw—
' - ** T IF ADBITIONAL SPACE IS. NEEDED 'USE NEXT ‘CONSECUTIVELY NUMBERED FORM 56 96355

DWR 188 (REV. 12-86)



Well #28 ; (—25 (
_ QUADRUPLICATE STATE OF GALIFORNIA —T—DWR USE ONLY — DO N OT EiLL IN ==
‘For Lotal Requirements WELL COMPLETION REPORT | 1 |@Eren |
Page _} of 1 Refer to Instruction Pamphlet - "STATE” WELE STATION NO.
anersWellNo 53@544 l 1] [N@PW ‘é @%9@721 Lt ID
Date Work Began __Lg‘zg_gy__ Ended ! LATITUDE »J{Lonamupe ‘
Local Permit Agency ! 159&!%?&* s L,
. Permit No. 45804 Permit Date M . = MMM@;Q%——-‘
— GEOLOGIC LOG WELL OWNER
ORIENTATION (£ ) _¥__ VERTICAL ___ HORIZONTAL ___ ANGLE ____ (SPEGIFY) Name b _

DEPTH TO FIRST WATER 14} (Ft) BELOW SURFACE |,

DEPTH FROM %
. SURFACE DESCRIPTION LN ‘,\v _ d
’ Ft. to Ft Describe material, grain size, color, etc. -~ . - CITY -
1 B « o

Smerpsb "

: WELL LEOCATION

_ Address . ;’s; qfﬁﬂﬁ ‘3{*3' 'lv%rwm__‘t

such

CONT, CASTNS TAVOUT
ey

I[lustrj&
a 15 Bu
PLEASE BEFAC

5}
ﬁﬁﬁ Jk
A & R ““_( E
N ! 3 w
2{"35{&}

SOUTH —
weibe Distance of Well from Landmarks
dings, Fences, Rivers, etc.

‘WRATE & COMPLETE

Gty » (it ri m-gg&
County : §&§ _
APN Book __3_ Page _030  Parcel 5]}
~— Range Section
1 L - NORTH ILongitude | | WEST
DEG. MIN.  SEG. DEG. MIN.  SEC.
LOCATION SKETCH r— ACTIVITY (£ )—
NORTH NEW WELL ;
vt MODIFICATION/REPAIR
—— Deepen

—— Other (Specify)

— . DESTROY (Describe

-PLANNEP USE(S)

WATER SUPPLY

Procedures and Materials
Under “GEOLOGICLOG")

—_ MONITORING

—— Domestic
wmam Public
_.Yx. irrigation
—— Industrial
— “TEST WELL"
—- CATHODIC-PROTEC-
TION
— OTHER (Specify)

o

FLUID

i )
: T DRILLING
| 2401 300 Sersen PYC SY 037 methop - Hotary  Afr
[ 800! 420 Rlasl  PYn oM
3 o \ il T DEPTH OF STATIC
. : WATER LEVEL

WATER LEVEL ‘& YIELD OF COMPLETED WELL
67 (Ft) & DATE MEAsURED _ (32807

esTiMATED YiELD*_ IS5 . (aPw) & TEST TyPERdE 1ifE

TOTAL DEPTH OF BORING __ 408 (Feet) TEST LENGTH 3 (Hrs.) TOTAL DRAwWDOWN _M/&  (Ft)
TOTAL DEPTH OF COMPLETED WELL __ 3203  (Feet) * May not be representative of a well’s long-term yield.
DEPTH SomE. CASING(S) DEPTH ANNULAR MATERIAL
FROM SURFAGE | BORE ey ' FROM SURFACE _ —IYPE
| B TR e e v | e FIEE | o
Blzols LTER PACK
A R E & §§ 3 GRADE (nches) | THICKNESS (Inches) Ft. to Ft. "("ENT T(O‘N,'T)E (Fﬂ"‘) (TYPE/SIZE)
0 25| 10 0/ 20 |X concrete
251 400 9 ] 20! 400 X |pea gravel
O, 136 X PYC FABO 5 ShR~Z1 :
A 5 £ 4 t
}395 226 | X PG 7480 5 20R-21 | 032 L
220 240 % PYC F480 | 5 | QDR-21 :
1 l

ATTACHMENTS (Z)

Z —— Geologic Log
. — Well Construction Diagram

CERTIFICATION STATEMENT
I, the undersigned, certify that this report is compiete and accurate to the best of my knowledge and behef

HUCKFELDT WELL DRILLING

(PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED)
Geophysical Log(s) . 3
— Soil/Water Chemical Analyses 2119 Pﬂﬂn? Lanﬁ ﬁaﬁﬁ é“'A 9“”55?
RDDRESS SE\ : oY STATE 7F
— Other { _ p
| 13-3-57 439745
Signed &5}‘ Hw‘f A7 )
ATTAGH ADDITIONAL INFORMATION. IF IT EXISTS. | | N g /A THORIZED REPRESENTATIVE, 7 ™~ DATE_SIGNED C57_LIGENSE_NUMBER

DWR 188 REV. 7-90 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM



Well #29 o o - ’ (-7 =
- - IL}‘ iN

- QU sDRUPLICATE STATE OF CALIFORNIA OWR USE- ONLY = DO NOT
Fg -OCa} Requirements WELL COMPLETION REPORT "LI A fi, A
P }3 of 1 Refer to Instruction Pamphlet - WG
Owne1 s Well No. . ’ No. 7 81 5 6 2 L=I | Y M/ D
. £ i LATITUDE .
; Date Work Began _Simz{} ﬁﬁ_ , Ended _faa23{){3 l
: . Local Permit Agency M@Wﬁa? Momtr, ! 1/\4 \/(’ 1 | ik ;
i 4 : APNITRS/OTHEH 1 -
Permit No. ._26-11832 Permit Date £-20-00 . —_ R
—— GEOLOGIC LOG : " e WELL OWNER
| ORENTATION () _K VERTICAL ___ HORIZONTAL ___ ANGLE -__(sPECIFY) | Namé_.-__ .- 11 i |
memon rotary alr | Maili Add |
S METHOD ¥ FLUID - |-Maiting leSS
SURFACE DESCRIPTION HRR " |
B P Describe material, grain size, color, ete.’ oy . . " ) \ L STATE zIP -
- T —— WELL LOCATION iz 1
0 20 brown clay with mnbeédaﬁ bauldﬁm\, Address .. sazz_z : ‘
20 45 tan. mlfmﬂ-irﬁ rook L - ‘Gity‘ i R )
45 . 80 gray voleamc rock . T . County ‘ apa . *
80 : 8§ : bla(:‘k %1@&&1% - - _ - . APN Book?:i Page 93{? Parcel 5? _ :
85 ! 130 : GEaY voleanics - R TQ\vn§111p___._Ra11ge ___ Section ] _ 1
130, 170 ! _black voleanics i Hatitade_ ¢ SR .11 Longitude _ Ly west|
. e - DEG. E DEG. SEG.
170, 200 + oray voleanies -~ - . 1. LOCATION SKETCH —————p—=AGTIVITY (<) ~— |
! ! ) L L : NORTH ~—= - K New WELL o
d : - e IR et MODIFICATION/REPAIR ;
1 | R - i o —— Deepen
! : 3 — ' —_ Other-(Specify)
T T - —
) ] ) | —_ pesTROY i
I' : i% f{} ¢ Procedu?es,(aon?ﬁfrilateecials
! ! ‘ Under “GEOLOGIC LOG")
; — e . ' PLANNED USES (<)
: ' : : _ [Tt 8 O A% | WATER SUPPLY.
T T - ¥ A ] Domestic ___. -Public |
: : = i {:‘% 'P‘g?f!’:;i"ili_ .K_ Irrigation ... Industrial ;
' ] 11 A @’ 1
4 o < MONITORING
: ; ’ 5& o . TEST WELL — [
| | i A | CATHODIC PROTECTION __.
- : ; HEAT EXCHANGE .
3 - T ¥ DIRECT PUSH..__ r
! ! INJECTION ___
. ! VAPOR EXTRACTION _._. :
! ! SPARGING !
T T N
! : ustr tf % or Describe Dtstance of Well fr 60:11 Roads, Buzl(hnos _ FEVEDIATION l
h i Fences, Rivers, etc. and attach @ map. Use additional Eaper ~if OTHER (SPECIFY) ——
: T necessary. PLEASE BE ACCURA 'E & COMPLET, ) 1
| i -
T T WATER LEVEL & YIELD OF COMPLETED WELL
1 I
’ T DEPTH TO FIRST WATER 70 (Ft) BELOW. SURFACE
i ' | DEPTH OF STATIC .
: : WATER LEVEL .37 (r1) & pATE MEAsUReD . §=~23-00
! N esTivaTeD viewo * 480 apwy & test Tvee_&da 1iFE ‘
TOTAL DEPTH OF BORING _ 200  (Feet) TEST LENGTH _& ___ (Hrs) TOTAL DRAWDOWN_ 85/ B _ (1) -
TOTAL DEPTH OF COMPLETED WELL ___ 190 (Feet) - * May not be representative of a well’s long-term yield.
DEPTH " BORE. CASING (5) : DEPTH ANNULAR MATERIAL _ -
FROM SURFACE | tiolg | TYPE(Z) ‘ FROM SURFACE [ § TYPE ]
DIA. =] o INTERNAL |  GAUGE SLOT SIZE <] CE- | BEN-
(Inches) % E %g = M%THEEDIAEL/ DIAMETER| OR WALL 1 IF ANY ' MENT [TONITE| FiLL FILTER PACK
Ft. to Ft a8|g1°P3 u;_ (Inches) THICKNESS' (Inches) Ft. to Ft ()| er] (=) (TY.PE/SIZE)
0 25| 15 ’ ) : {30 x| Jconerkbe
25 206 123 | , ‘ 30 190 | 1x |e ayel | |
0! R 4 PUC R48G | 8 SR : - ‘ ' : }
50 ' 130 % | |pvcwaB0 | 8 | SpR-21 |.032 .ﬁ 1
130 ! 150 X IRV RARG | B | SOR.2Y !
150 + 1920 b4 BYC w480 | 8 Spn.-21 ) 032 !
————— ATTACHMENTS (%) - CERTIF ICATION STATEMENT .
) Geologic L l, the under5|gned certify that this report is complete and accurate to the bést of my knowledge and belief. 1
___. Geologic Log .
@ i onn | wawe_ HUCKFELDT WELL DRILLING - . |
(PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED)
— Geophysical Log(s) ) . o " . ‘”
.. Soil/Water Chemical Analyses 211 Q B SNy Mﬂﬁ _ Hapa & . Qéaﬁ?
Other ADDRESS §‘ ?gt 3 { E oy STATE 7P
o . Signed L f,é"/; ) 71100 439-746
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. WELL DRILLER/AUTHORIZED REPRESENTATIVE T DATE_SIGNED C-57_LICENSE NUMBER _ |

DWR 188 REV. 11-97 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBEHED FORM




Well #30
QUADRUPLICATE

}? Loocal Requirements

‘f’age T4 of 1

Ovwner’s Well No.

Refer to Instruction Pamphlet

DWR USE ONLY .

PO NOT _FILL _IN

STATE\B,' CALIFORNIA

WELL COMPLETION REPORT |l 1 | 1 1 |

HEREEE

STATE WELL NO./STATION NO.

769464 e JEIE

0|

Date Work Began _1 7= 7={}] , Ended 424201 . | “”'T”DE . LONG'T”"E - |
i Local Permit Agency Napa Covnty Environmental Memt NN 111
£ e - e APN/TRS/OTHER .
Permit No. _36-11593 Permit Date ] 2=fa{}] e ’E -
- GEOLOGIC LOG i "WELL OWNER
ORIENTATION (x) %__VERTICAL ____ HORIZONTAL ____ ANGLE — - (SPECIFY) Name" ' ' '
DRILLING k
SEFT FROM METHOD _xeifmpry FLUID : Maﬂmg Addless =
SURFACE “DESCRIPTION . _ N
FE o F Describe material, grain size, color, etc.” el N
_« DA e WELL LOCATION
@ 18 | - - | Address .+ " 213y m‘% e ]
18 + 40 voloanico . . | Gity ‘ fzi”’:”ﬂ;cgf*g@ 7
46 + 120 « gray & ten voleanics .| County:_ L Nara y
120+ 180 « black gandy volcoancis o . APN Book 21~ Page 130 . Parcel 7@/ g 2
180 + 280 : gvesn mrﬁ o ook vt ___~| Towniship, - Range Section .
: L . . Batitude [ NORTH  Longitude . 1 2 wesT [~
' . . L DEG. MIN. SEC. DEG. MN.’ SEC.
= = LOCATION SKETCH —— ACTIVITY (¥) —
A e == NORTH ———er NEW WELL,
MODIFICATION/REPAIR
’ —— Deepen
— Other (Spec?y)
— DESTROY (Describe
Procedures and Materials
i § . Under “GEOLOGIC LOG")
k]

EAST

PLANNED USES (2)
WATER SUPPLY

- Domestic ___ Public
—«— lrrigation ____ Industrial

TEST WELL .

CATHODIC PROTECTION ___
HEAT EXCHANGE
DIRECT PUSH
INJECTION

VAPOR EXTRACTION -
SPARGING ..

UTH
of Well from Roads, Bmldmgs

“__ so
* Hlustrate or Delew Distance

and attach @ ma

Fences, Rivers, etc) se_additional Eapet if

REMEDIATIONI
OTHER (SPECIFY)

MONITORING —_ |

1 1
T T
1 1
T T
1 1
T T
1 i
T T
I 1
T T
i I
T T
1 1
T T
| I
T T
1 !
T T
t 1
T T
1 I
T T
(| 1
T T
i 1
T T
! 1
T T
I 1
T T
i 1
T T
i 1
T T
1 1
T T
! i
T T
1 |
T T
1 1
T T
I I
T T
1 !
T T
| !
T T
1 1

CERTIFICATION STATEMENT

ATTACHMENTS (<)

— Geologic Log
— Well Construction Diagram

_— Geophysical Log(s)

vE ___ HCKFELIT WELY,
(FERSON, FIRM, OR CORPORATION)  (TYPED OR PRINTED)

necessary. PLEASE BE ACCURA T & COMPLE _ hy
WATER LEVEL & YIELD OF COMPLETED WELL 3
DEPTH TO FIRST WATER _ 198 (Ft) BELOW SURFACE ‘
| DEPTH OF STATI X
 WATER LEVEL _ <0 31 (Ft) & DATE MEASURED _ 1 2= 1 23] .
- - estivaTeD vieo + 180 @pwy & TeST TvPe_adr 1iFL
_TOTAL DEPTH OF BORING _ 280  (Feet) TEST LENGTH 1 (Hrs) TOTAL DRAWDOWN__ /A Ft)
TOTAL DEPTH OF COMPLETED WELL _274  (Feet) * May not be representative of a well’s long-term yield. .
DEPTH " BORE- CASING (8) DEPTH ANNULAR MATERIAL
FROM SURFACE | [olg | TYPE(X) FROM SURFACE. [ TYPE
DIA. =1 o uw INTERNAL | GAUGE SLOT sizE CE- | BEN- |
(Inches) £ %g a MIgEARéAéL/ DIAMETER| OR WALL IF ANY MENT ITONITE| FILL FILTER PACK
F.. to Ft ] § o3 2 (Inches) THICKNESS (Inches) Ft. to Ft )| (v )‘ () (TYPE/SIZE)
6 . 25 | 12 g 22 % | lconorets
25 1 280 9 22 ' 274 X |pea gravel
1 1
| i
] : 154 X PVC P480 | 5  SDR~-21 -
154 1+ 274 i PYC F480 | 8 SDR-21 .{)32 !

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

NRITLING

 Mepa €A

— Soil/Water Chemical Analyses 21 1 g P@m’l}g} Tane s ?éﬁﬁ?
Other ADDRESS %E g A /(o ¥ cIiY STATE P
e ’ - e Wi AR 12-31-01  439-746
X d L e 2 T0NN PEAD .
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. SIgned e RTTER ATHORIZED EEPRESENTATNE DATE SIGNED C-57 [ICENSE NUWBER

DWR 188 REV. 11-97

¥
IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM



Well #31
ORIGINAL
File with DWR

K
Page ed of L
Owner’s Well No. _# 2_

STATE OF CALIFORNIA ———OWR USE ONLY — DO NOT FILL |

WELL COMPLETION REPORT | L o | 1+ 1+ | 1 | | | |

Refer to Iustruction Pamphlet STATE WELL NO./STATION NO.

Date Work Began _/’0 <0
Local Permit Agency

Permit No. _¥35 5/

~97

 Ended L0 /7 ~F7

No. 5256805 Lol ol ”:H g !7[’

LATITUDE LONGITUDE
Aboring oy sgens

< Los b bv v g 4]
L2 /o ~G7

R

Permit Date

A

APN/TRS/QTHER

D

ORIENTATION (Z.) _Aju_

DEPTH TO FIRST WATER

OLOGIC LOG

e HORIZONTAL

—— ANGLE ____ (SPECIFY) | Name ¥

(Ft.) BELOW SURFACE

O UREAGE DESCRIPTION - ~
Ft. to Ft Describe material, grain size, color, etc. WELL LOCAT I ON
o : 3 ' 70,0 Seo/ Address — 3237 Siliveeaclo 7rad
2 128 ! Sand G/ & Claey City —_Calishoa
28 92 E Sandl Muek so /e, County : L N pa )
2 72 - Sawdl ~ Gravel /n Clag APN Book 27 Page 035 Parcel No¥. 7 CK
72 20 gt Led e sn G‘Za_:/é ~ et/ Tov&gr}slfip Range Section
. . e
100 /05 /0071/«3_,/ o range, Black Lo/ Latitude’ O T NORTH  Longitude PR W WEST
g L5 O ol Lol Aock LOCATION SKETCH —;y;rlquVI;?' v)—
1 - 1 o (— )
[Y5 /59 ﬁ/& A P . NORTH L New wELL
L5Y 12323 | Erange cindee S ¥ olepnic s MODIFICATION/REPAIR
: . 7 : Ca s '5( ~
; : —. Deepen
; : —— Other (Specify)
A ;v —— DESTROY.(Describe
1 I B Procedures and Materials
: [ 3 / . Under “GEOLOGIC LOG")
! ! - ‘«_%mf.w» ~FPLANNED USE(S) -
: & 2 (£)
= : w — MONITCRING

WATER SUl:Py
-~ Domestic

S; / ye«z{g

)

_ylic
ez Irrigation

raf

—— Industrial

X/y/zv

— “TEST WELL"

—— CATHODIC PROTEC-
TION

SOUTH -
Hlustrate or Describe Distance of Well from Landmarks ——— OTHER (Specify)

such as Roads, Buildings, Fences, Rivers, etc.
PLEASE BE ACCURATE & COMPLETE.

N

‘DRILLING

METHOD { FLup }

WATER LEVEL & YIELD OF COMFLETED WELL

DEPTH OF STATIC ] ]
WATER LEVEL € (Ft) & DATE MEASURED _J2 =/ ~F 2

ESTIMATED YIELD*_Z¢242  (GPM) & TEST TYPE Arm L A

TOTAL DEPTH OF BORING _2.23 _ (Feet) |
TOTAL DEPTH OF COMPLETED WELL _s%~ ¥~

TEST LENGTH 2 (Hrs.) TOTAL DRAWDOWN 222 _ (Ft)

* May not be representative of a well’s long-term yield.

o (Feet)

Geophysical Log(s)

Soil/ Water Chemical Analyses

Other

ATTACH ADDITIONAL INFORMATION. IF IT EXISTS.

DEPTH BORE- CASING(S) DEPTH ANNULAR MATERIAL
FROM SURFACE HOLE TYPE (£) FROM. SURFACE TYPE
DIA. | 1= =] wMaTeriaL; |INTERNAL( —GAUGE SLOT SIZE o | een
ZlEzg DIAMETER| OR WALL IF ANY FILTER PACK
F.oto Rt | Y IS1EBES)  GRADE (nches) | THICKNESS | (nches) F. to Ft. '?ENT T(Oﬁ'T)E (FE'L) (TYPE/SIZE)
bt - - .
O 23 |4 LA fyee| 5 | oo - O 123 |~
23 g0 | 9 Vet | 5T | 200 - 123 233 | Fo S o
T —= -
£0 1233 | 2° X Ve 98 | 5 200 o032 :
1 1
. T
1 1)
3 ;
1 ]
ATTACHMENTS (2) CERTIFICATION STATEMENT
Geologic Log 1, the undersigaed, certify that this report is complete and accurate to the best of my knowledge and belief.
g — Well Construction Diagram NAME css oy $ tf/(’—//
(PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED)

o Co  TysSF

oy / STATE P

///'é.’ /47 /(‘0&"@(' ,At—
ADDRESS e .
o e Z‘(/ ; z;———_

WELL DRILLER/AUTHORIZED REPRESENTATIVE

s m2f -G)  HEDery

DATE_SIGNED C-57 LICENSE NUMBER

Signed

DWR 188 REV. 7-90 IF ADDITIONAL

SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM




Well #32
ORIGINAL
;File with DWR
Page.t of L .
Owner’s Well No. ___ & /
Date Work Began 7~& - 47‘

STATE OF CALIFORNIA

WELL COMPLETION REPORT

Refer to [ustruction Pamphlet

G~ ?‘7

-0 O

DWR USE ONLY — DO NOT FILL |

ll:llllllll

STATE WELL NO./STATION NO,
L

LATITUDE D I ; l 7—]

5350606

Ended

—

Local Permit Agency
Permit Date

/O-5-57

LONGrrupé
Lo b WA

APN/TRS/OTHER

44 a/ /‘/ﬂaa/t,e Pl Rl £

»

Permit No. §/‘5"5f0/

GEOLOGIC LOG WELL OWNER
ORIENTATION (£) _“VERTICAL ___ HORIZONTAL —_ ANGLE — (sPECIFY) | Nameghs B "
DEPTH TO FIRST WATER (Ft) BELOW SURFACE ‘vlailing Addrs RIS BT LS S
DEPTH FROM g -
SURFACE DESCRIPTION o ;
Ft. to Ft Describe material, grain size, color, etc. ELL LOGAT I ON
o ; 2 ‘ 72’/’” Soif Addressgq Q,Q g WV‘AI\U a.ab
2 ! i? : /Pcog C/c::.u ,/ Sauncl City : (,&/:?{dﬁ_i
Y79 5 E Lk C/a_q////wrt/ whl Saocl County _ 7 /(/6?.06'\. _
— 1
75 VLA Browe cldy / pfobe Aok APN Book 2/ Page Q30 Parcel £2.
/92 S22 el BRI 4 /?,.,.,,/g Croadln  Myed Towrr:ship i Range Section
! Vsl Bolcciid ,Q A Latitude v ! NORTH  Longitude t 1 WEST
: ! DEG.  MIN.  SEC. DEG.  MIN.  SEC.
. . LOCATION SKETCH — ACTIVITY (£ )~
: : NORTH EW WELL
1 i
: : /
: : L2 /a /44 ’ MODIFICATION/REPAIR
: : / - Deepen
.I 1' — Other (Specify)
] i
' :
' L — DESTROY (Describe
1 ' Procedures and Materials
; ) Under “GEOLOGICLOG")
; " 3 ,/§7u7‘cu-w 4l __ MONTORING
i 1
: : WATER SUPPLY
,' ,' —— Domestic
1 1 N
: ; / —— Public
% : : ﬁ ua/447 , — lrrigation
' I .-7- -, o Industrial
13 T R , rM
‘ : fll] > / e “TEST WELL"”
: . — CATHODIC PROTEC-
] ] Sou - TION
: : Illustrate or Describe Distance of Well from Landmarks —— OTHER (Spacify)
) ' such as Roads, Buildings, Fences, Rivers, etc.
' + PLEASE BE ACCURATE & COMPLETE.
! s .
5 y DRILLING
. L METHOD ] ELUIDS.
t i - WATER LEVEL & YIELD OF COMPLETED WELL
. i DEPTH OF STATIC
5 : WATER LEVEL 75 _ (Ft) & DATE MEASURED __ /L =2 5~ S 2
1 1
' . ESTIMATED YIELD* 2=/ _ (GPM) & TEST TYPE _ i L LK
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Napa County Groundwater Recharge Analysis

Introduction

Developing accurate estimates of the spatial and temporal distribution of groundwater recharge
is a key component of sustainable groundwater management. Efforts to quantify recharge are
inherently difficult owing to the wide variability of factors controlling hydrologic processes, the
wide range of available tools/methods for estimating recharge, and the difficulty in assessing the
accuracy of estimates because direct measurement of recharge rates is, for the most part,
infeasible (Healy 2010, Seiler and Gat 2007).

Numerical modeling is a common approach for developing recharge estimates. Soil-water-
balance modeling is one category of numerical models particularly well-suited for estimating
recharge across large areas with modest data requirements. This study describes an application
of the U.S. Geological Survey’s (USGS) Soil Water Balance Model (SWB) (Westenbroek et al. 2010)
to develop spatial and temporal distributions of groundwater recharge across Napa County. This
model operates on a daily timestep and calculates surface runoff based on the Natural Resources
Conservation Service (NRCS) curve number method and potential evapotranspiration based on
the Hargreaves-Samani methods (Hargreaves and Samani 1985). Actual evapotranspiration (AET)
and recharge are calculated using a modified Thornthwaite-Mather soil-water-balance approach
(Westenbroek et al. 2010).

It is important to note that the SWB model focuses on surface and soil-zone processes and does
not simulate the groundwater system or track groundwater storage over time. The model also
does not simulate surface water/groundwater interaction or baseflow; thus, the runoff estimates
represent only the surface runoff component of streamflow resulting from rainstorms and the
recharge estimates represent only the infiltration recharge component (also referred to as
diffuse recharge) of total recharge (stream-channel recharge is not simulated).

This modeling work and summary report has been prepared by O’Connor Environmental, Inc.,
for it’s private use in relation to Water Availability Analyses (WAA) prepared on behalf of
private clients for projects using groundwater in “hillside” areas of Napa County as required by
Napa Planning, Building & Environmental Services. The modeling to-date is complete in its
current form but remains subject to revision; it is considered a working draft with information
suitable for use to support WAA projects. Parties interested in obtaining more information
regarding the modeling or who may wish to offer comments should contact O’Connor
Environmental, Inc.

O’Connor Environmental, Inc. www.oe-i.com (707) 431-2810
Hydrology & Hydraulics = Hydrogeology » Geomorphology

P.O. Box 794, Healdsburg, CA 95448


http://www.oe-i.com/
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Model Development

The model was developed using a 30-meter (98.4 ft) resolution rectangular grid. Water budget
calculations were made on a daily time step. Key spatial inputs included a flow direction map
developed from the USGS 1 arc-second resolution Digital Elevation Model (DEM), a land cover
map derived from the U.S. Forest Service (USFS) CALVEG dataset that was supplemented by a
database of agricultural areas maintained by the County of Napa (Figure 1), a distribution of
Hydrologic Soil Groups (A through D classification from lowest to highest runoff potential;
Figure 2), and a distribution of Available Water Capacity (AWC) developed from the NRCS Soil
Survey Geographic Database (SSURGO) (Figure 3).

A series of model parameters were assigned for each land cover type/soil group combination
including an infiltration rate, a curve number, dormant and growing season interception storage
values, and a rooting depth (Table 1).

Infiltration rates for hydrologic soil groups A through D were applied based on Cronshey et al.
(1986) (Table 2) along with default soil-moisture-retention relationships based on Thornthwaite
and Mather (1957) (Figure 4). Curve numbers were assigned based on standard NRCS methods.
Interception storage values and rooting depths were assigned based on literature values and
from previous modeling experience including a SWB model covering Sonoma County and
calibrated using runoff volumes from several stream gages (OEl 2017).
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Figure 1: Land cover distribution used in the Napa County SWB model.
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Figure 2: Hydrologic soil group distribution used in the Napa County SWB model.
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Figure 3: Available water capacity distribution used in the Napa County SWB model.
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Table 1: Soil and land cover properties used in the Napa County SWB model.

Interception Curve Number by Rooting Depth by
S p—— Storage Values () NRCS Soil Type () NRCS Soil Type (ft)
Growing  Dormant TypeA TypeB TypeC TypeD [ TypeA TypeB TypeC TypeD
Season Season

Agriculture, Other 0.080 0.040 38 61 75 81 2.0 1.9 1.8 1.7
Barren 0.000 0.000 77 86 91 94 0.0 0.0 0.0 0.0
Developed 0.005 0.002 61 75 83 87 2.3 2.1 2.0 1.8
Grassland/Herbaceous 0.005 0.004 30 58 71 78 1.3 1.1 1.0 1.0
Forest, Coniferous 0.050 0.050 30 55 70 77 5.9 5.1 4.9 4.7
Forest, Deciduous 0.050 0.020 30 55 70 77 5.9 5.1 4.9 4.7
Shrub/Scrub 0.080 0.015 30 48 65 73 3.2 2.8 2.7 2.6
Orchard 0.050 0.015 38 61 75 81 3.2 2.8 2.7 2.6
Vineyard 0.080 0.015 38 61 75 81 2.2 2.1 2.0 1.9
Water 0.000 0.000 100 100 100 100 0.0 0.0 0.0 0.0

Table 2: Infiltration rates for NRCS hydrologic
soil groups (Cronshey et al. 1986).

Infiltration
Soil Group Rate (in/hr)
A >0.3
B 0.15-0.3
C 0.05-0.15
D <0.05

Figure 4: Soil-moisture-retention table

(Thornthwaite and Mather 1957).
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The current analysis focuses on Water Year 2010 (October 1, 2009 — September 30, 2010) and
Water Year 2014 (October 1, 2013 — September 30, 2014). These years were selected because
they represent periods with data available from most weather stations in the county and where
most stations reported annual precipitation totals close to the long-term average (WY 2010) and
significantly below the long term average (WY 2014). Based on a comparison between station
data and PRISM average precipitation depths during Water Year 2010, rainfall averaged 101% of
long-term average conditions and ranged from 78% at Lake Hennessey to 111% at the Napa
County Airport. In Water Year 2014, rainfall averaged 55% of long-term average conditions and
ranged from 41% at Lake Hennessey to 73% at the Napa State Hospital (Table 3).

Table 3: Weather stations used in the Napa County SWB model. See Figures 7- 9 for associated timeseries.

S Data Used 1981 - 2010 I'Vle:':m . VYY 2010 . VYY 2014
Annual Precip (in)| Precip(in) % Avg Precip (in) % Avg
Angwin® Precip & Temp 42.54 44.64 105% 25.04 59%
Atlas Peak® Precip & Temp 41.76 39.04 93% 20.08 48%
Be rryessal Precip & Temp 28.97 28.16 97% 13.97 48%
Calistoga® Precip 39.41 41.75 106% 18.18 46%
Knoxville Creek! Temp Only - = - - -
Lake Hennessey3 Precip Only 34.09 26.52 78% 13.92 41%
Mt. Georges Precip Only 31.15 29.64 95% 18.24 59%
Mt. Veeder® Precip Only 44.81 46.44 104% 28.6 64%
Napa County Airport2 Precip & Temp 21.14 23.56 111% 9.87 47%
Napa River at Yountville Cross Rd? Precip Only 31.86 32.72 103% 14.93 47%
Napa State Hospitalz Precip & Temp 26.81 28.85 108% 19.66 73%
Petrified Forest® Precip Only 42.39 46.6 110% 22.84 54%
Redwood Creek At Mt. Veeder Road’ Precip Only 34.71 37.36 108% 23.48 68%
Saint Helena® Precip & Temp 37.43 39.11 104% 19.11 51%
Saint Helena 4WSW* Precip & Temp 45.44 47.88 105% 28.88 64%
Sugarloaf Peak® Precip Only 32.20 26.16 81% 17.12 53%

1 — Data accessed from California Data Exchange Center (CDEC)
2 — Data accessed from National Climate Data Center (NCDC)

3 — Data access from Napa One Rain
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Figure 5: Precipitation zones used in the Napa County SWB model. Hatching indicates areas where two
precipitation records were averaged across a zone.
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Figure 6: Temperature zones used in the Napa County SWB model. Hatching indicates areas where two
temperature records were averaged across a zone.
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Figure 7a: Daily precipitation data used in the Napa County SWB model for WY 2010.
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Figure 7b: Daily precipitation data used in the Napa County SWB model for WY 2014.
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Figure 8: Daily minimum and maximum temperature data used in the Sonoma County SWB model for WY 2010.
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Figure 8 — cont.
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Figure 9: Daily minimum and maximum temperature data used in the Sonoma County SWB model for WY 2010.
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Figure 9 — cont.
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Estimates of groundwater recharge are also available from an earlier model prepared by Luhdorff
and Scalmanini Engineers and MBK Engineers (LSCE 2013). This report provided estimates of
average annual recharge as a percentage of average annual precipitation for nine watersheds in
Napa County. Averaged across the same nine watersheds, the SWB model predicts significantly
higher rates of recharge than the model prepared by LSCE, which predicts slightly lower AET but
significantly more runoff (Table 4). Differences in methodology between these two models
complicate direct comparisons. The LSCE model calculated infiltration into the soil as the
difference between monthly precipitation and discharge volumes within each watershed.
Discharge volumes were calculated from USGS stream gages and included both direct runoff and
baseflow from groundwater. Inclusion of baseflow with direct runoff in these calculations may
inappropriately reduce the estimated volume of water infiltrated into the soil and available for

recharge.

Table 4: Comparison of results from SWB model and Luhdorff and Scalmanini model.

. Mean AET, 2010 | Mean Runoff, | Mean Recharge,
Mean Precip,

USGS Gage HUC 2010 (in) (% Precip) 2010 (% Precip) | 2010 (% Precip)
SWB LSCE | SWB LSCE | SWB LSCE

Conn Ck nr Oakville 11456500 34.8 59% 53% 21% 25% 21% 21%
Dry Ck nr Napa 11457000 41.5 56% 50% 18% 43% 25% 6%
Milliken Ck nr Napa 11458100 32.3 52% 41% 20% 51% 28% 8%
Napa Ck at Napa 11458300 36.6 61% 43% 16% 46% 23% 11%
Napa R nr Napa 11458000 39.5 56% 48% 20% 35% 24% 17%
Napa R nr St Helena 11456000 47.9 46% 45% 23% 42% 30% 14%
Redwood Ck nr Napa 11458200 39.6 53% 49% 26% 40% 22% 10%
Tulucay Ck nr Napa 11458300 27.0 64% 49% 16% 47% 20% 5%

Model Results

The principal elements of the annual water budget simulated with the Napa County SWB model
for Water Years 2010 and 2014 are presented in map form in Figures 10 - 19 and in tabular form
for 27 major watershed areas in Napa County (Tables 5 - 8). The watersheds are based on USGS
HUC-12 watersheds and are named for the stream which comprises the largest proportion of the
area; in many cases the areas consist of multiple tributary streams (Figure 20).

In Water Year 2010 (representing “average” hydrologic conditions) precipitation varied from 21.8
inches in the Ledgewood Creek watershed to 53.3 inches in the Saint Helena Creek watershed
(Figure 10, Table 5). Actual evapotranspiration (AET) ranged from 13.4 inches in the Jackson
Creek watershed to 25.2 inches in the Saint Helena Creek watershed (Figure 11). Surface runoff
ranged from 3.4 inches in the Ledgewood Creek watershed to 13.5 inches in the Saint Helena
Creek watershed (Figure 12). Recharge ranged from 3.3 inches in the Ledgewood Creek
watershed to 14.4 inches in the Saint Helena watershed. (Figure 13). Small decreases in soil
moisture storage (up to 1.8 inches) occurred in most watersheds, with changes in most
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Figure 10: Water Year 2010 precipitation simulated with the Napa County SWB model.
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Figure 11: Water Year 2010 AET simulated with the Napa County SWB model.
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Figure 12: Water Year 2010 runoff simulated with the Napa County SWB model.
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Figure 13: Water Year 2010 recharge simulated with the Napa County SWB model.
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Figure 14: Water Year 2010 change in soil moisture content simulated with the Napa County SWB model.
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Figure 15: Water Year 2014 precipitation simulated with the Napa County SWB model.
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Figure 16: Water Year 2014 AET simulated with the Napa County SWB model.
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Figure 17: Water Year 2014 recharge simulated with the Napa County SWB model.
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Figure 18: Water Year 2014 recharge simulated with the Napa County SWB model.
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Figure 19: Water Year 2014 change in soil moisture content simulated with the Napa County SWB model.
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Table 5: Simulated precipitation and recharge values averaged across HUC-12 watersheds in Napa County for
Water Year 2010 expressed as depths. See Figure 20 for watershed locations.

Name Drainage Precipitation AET (in) Surface Recharge (in) Soil Moisture
Area (mi?) (in) Runoff (in) Change (in)
American Canyon Creek 10.8 24.1 16.3 3.7 4.7 -0.6
Bucksnort Creek 19 47.9 24.5 12.1 11.1 0.1
Butts Creek-Putah Creek 49.9 33.0 17.4 9.7 6.2 -0.7
Capell Creek 43.0 31.1 19.1 7.4 5.0 -0.6
Carneros Creek 29.7 28.0 18.6 5.2 5.5 -0.6
Chiles Creek 32.0 34.6 21.1 7.1 6.8 -0.5
Dry Creek 28.8 37.0 22.2 7.2 8.4 -0.5
Hunting Creek 12.0 33.7 19.0 9.7 5.7 -0.8
Jackson Creek-Putah Creek 54.5 29.9 13.4 12.6 3.0 -0.5
Lake Curry-Suisun Creek 16.4 30.7 18.9 6.5 5.9 -0.6
Lake Hennessey-Conn Creek 20.0 35.1 19.6 8.5 7.3 -0.4
Ledgewood Creek 6.4 21.8 16.9 3.4 3.3 -1.8
Lower Eticuera Creek 44.0 30.0 17.7 8.1 4.7 -0.7
Lower Napa River 45.0 31.7 19.9 5.6 6.7 -0.6
Lower Pope Creek 31.8 33.9 18.0 9.7 6.5 -0.6
Maxwell Creek 35.1 34.7 19.6 8.7 6.9 -0.6
Middle Napa River 60.3 39.9 22.8 8.5 9.2 -0.5
Milliken Creek 29.7 30.9 16.9 6.6 7.9 -0.6
Rector Creek-Conn Creek 22.3 32.8 18.0 7.1 8.2 -0.7
Saint Helena Creek 7.7 53.3 25.2 13.5 14.4 0.1
San Pablo Bay Estuaries 19.5 23.9 8.1 13.8 2.3 -0.3
Tulucay Creek 34.2 26.1 16.7 4.6 5.4 -0.7
Upper Eticuera Creek 25.6 31.2 17.2 8.6 6.1 -0.8
Upper Napa River 44.6 44.7 23.6 10.6 10.8 -0.4
Upper Pope Creek 21.7 44.5 22.7 10.5 11.5 -0.3
Wooden Valley & Suisun Creeks 23.3 29.0 19.0 5.1 5.5 -0.6
Wragg Canyon-Putah Creek 34.2 28.3 16.3 8.6 33 -0.6
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Table 6: Simulated precipitation and recharge values averaged across HUC-12 watersheds in Napa County for
Water Year 2010 expressed as a percentage of precipitation. See Figure 20 for watershed locations.

Name Drainage Precipitation AET (%) Surface Recharge (%) Soil Moisture
Area (mi in 0 unoff (% ° ange (%
2 (in) Runoff (%) 8 Change (%)
American Canyon Creek 10.8 24.1 67% 15% 19% -3%
Bucksnort Creek 19 47.9 51% 25% 23% 0%
Butts Creek-Putah Creek 49.9 33.0 53% 29% 19% -2%
Capell Creek 43.0 31.2 61% 24% 16% -2%
Carneros Creek 29.7 29.7 66% 19% 20% -2%
Chiles Creek 32.0 34.6 61% 21% 20% -1%
Dry Creek 28.8 37.8 60% 20% 23% -1%
Hunting Creek 12.0 33.7 56% 29% 17% -2%
Jackson Creek-Putah Creek 54.5 29.7 45% 42% 10% -2%
Lake Curry-Suisun Creek 16.4 30.7 61% 21% 19% -2%
Lake Hennessey-Conn Creek 20.0 36.0 56% 24% 21% -1%
Ledgewood Creek 6.4 21.8 77% 15% 15% -8%
Lower Eticuera Creek 44.0 30.0 59% 27% 16% -2%
Lower Napa River 45.0 31.7 63% 18% 21% -2%
Lower Pope Creek 31.8 33.9 53% 29% 19% -2%
Maxwell Creek 35.1 34.7 56% 25% 20% -2%
Middle Napa River 60.3 40.4 57% 21% 23% -1%
Milliken Creek 29.7 30.9 55% 21% 26% -2%
Rector Creek-Conn Creek 22.3 32.8 55% 22% 25% -2%
Saint Helena Creek 7.7 53.3 47% 25% 27% 0%
San Pablo Bay Estuaries 19.5 23.9 34% 58% 10% -1%
Tulucay Creek 34.2 26.1 64% 18% 21% -3%
Upper Eticuera Creek 25.6 31.2 55% 28% 19% -3%
Upper Napa River 44.6 44.7 53% 24% 24% -1%
Upper Pope Creek 21.7 44.5 51% 23% 26% -1%
Wooden Valley & Suisun Creeks 23.3 29.0 65% 18% 19% -2%
Wragg Canyon-Putah Creek 34.2 28.3 58% 31% 12% -2%
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Table 7: Simulated precipitation and recharge values averaged across HUC-12 watersheds in Napa County for
Water Year 2014 expressed as depths. See Figure 20 for watershed locations.

Name Drainage Area Precipitation AET (in) Surface Recharge (in) Soil Moisture
(mi?) (in) Runoff (in) Change (in)
American Canyon Creek 10.8 10.1 12.3 0.7 0.7 -3.6
Bucksnort Creek 1.9 28.8 17.6 11.5 2.6 -3.0
Butts Creek-Putah Creek 49.9 16.9 14.2 3.9 1.9 -3.2
Capell Creek 43.0 15.8 14.8 3.1 1.1 -3.1
Carneros Creek 29.7 15.0 14.7 4.6 2.0 -3.7
Chiles Creek 32.0 18.3 16.5 3.7 1.5 -3.3
Dry Creek 28.8 21.5 16.5 6.8 2.5 -3.7
Hunting Creek 12.0 16.7 15.4 3.1 1.6 -34
Jackson Creek-Putah Creek 54.5 14.9 10.3 6.1 0.7 -2.3
Lake Curry-Suisun Creek 16.4 18.4 16.1 3.7 19 -3.4
Lake Hennessey-Conn Creek 20.0 19.1 14.8 5.7 2.2 -3.2
Ledgewood Creek 6.4 12.2 13.9 1.7 0.8 -4.3
Lower Eticuera Creek 44.0 14.9 14.0 2.6 1.3 -3.1
Lower Napa River 45.0 19.4 15.9 5.0 2.2 -3.6
Lower Pope Creek 31.8 17.8 14.5 4.5 2.0 -3.2
Maxwell Creek 35.1 18.3 15.9 3.8 2.0 -3.3
Middle Napa River 60.3 21.3 16.5 6.6 2.5 -3.7
Milliken Creek 29.7 18.7 13.7 4.5 34 -2.9
Rector Creek-Conn Creek 22.3 16.5 13.6 4.0 2.3 -3.4
Saint Helena Creek 7.7 32.2 17.8 13.2 4.1 -3.0
San Pablo Bay Estuaries 19.5 10.4 6.0 5.6 0.5 -1.6
Tulucay Creek 34.2 14.6 13.5 2.6 1.7 -3.3
Upper Eticuera Creek 25.6 15.5 14.1 2.5 2.1 -3.2
Upper Napa River 44.6 22.9 16.2 6.9 3.3 -3.5
Upper Pope Creek 21.7 25.6 16.8 8.5 3.5 -3.2
Wooden Valley & Suisun Creeks 23.3 17.9 16.4 3.1 2.0 -3.5
Wragg Canyon-Putah Creek 34.2 14.1 12.6 3.6 0.6 -2.8
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Table 8: Simulated precipitation and recharge values averaged across HUC-12 watersheds in Napa County for

Water Year 2014 expressed as a percentage of precipitation. See Figure 20 for watershed locations.

Drainage Area Precipitation

Surface

Soil Moisture

Name (mi?) (in) AET(%)  punoff (%)  Techarge (%) o ange (%)
American Canyon Creek 10.8 10.1 121% 7% 7% -36%
Bucksnort Creek 1.9 28.8 61% 40% 9% -10%
Butts Creek-Putah Creek 49.9 16.8 84% 23% 11% -19%
Capell Creek 43.0 15.8 94% 20% 7% -20%
Carneros Creek 29.7 17.6 98% 30% 13% -25%
Chiles Creek 32.0 18.4 90% 20% 8% -18%
Dry Creek 28.8 22.1 77% 32% 12% -17%
Hunting Creek 12.0 16.7 92% 18% 10% -20%
Jackson Creek-Putah Creek 54.5 14.7 69% 41% 5% -16%
Lake Curry-Suisun Creek 16.4 18.4 88% 20% 10% -19%
Lake Hennessey-Conn Creek 20.0 19.6 78% 30% 12% -17%
Ledgewood Creek 6.4 12.2 114% 14% 7% -35%
Lower Eticuera Creek 44.0 14.9 94% 18% 9% -21%
Lower Napa River 45.0 19.4 82% 26% 11% -19%
Lower Pope Creek 31.8 17.8 81% 25% 11% -18%
Maxwell Creek 35.1 18.3 87% 21% 11% -18%
Middle Napa River 60.3 21.8 77% 31% 12% -18%
Milliken Creek 29.7 18.7 74% 24% 18% -16%
Rector Creek-Conn Creek 22.3 16.5 83% 24% 14% -21%
Saint Helena Creek 7.7 32.2 55% 41% 13% -9%
San Pablo Bay Estuaries 19.5 10.4 58% 53% 4% -16%
Tulucay Creek 34.2 14.6 93% 18% 12% -23%
Upper Eticuera Creek 25.6 15.5 91% 16% 14% -21%
Upper Napa River 44.6 22.9 71% 30% 14% -15%
Upper Pope Creek 21.7 25.6 66% 33% 14% -12%
Wooden Valley & Suisun Creeks 23.3 17.9 91% 17% 11% -20%
Wragg Canyon-Putah Creek 34.2 14.1 90% 26% 5% -20%
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Figure 20: Major watersheds areas used to summarize water budget information in Tables 5 - 8.
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Discussion and Conclusion

Numerous previous modeling studies have estimated water budget components in several larger
watershed areas in Sonoma and Napa Counties including the Santa Rosa Plain, the Green Valley
and Dutch Bill Creek watersheds, and the Sonoma Valley (Farrar et. al., 2006; Kobor and
O’Connor, 2016; Woolfenden and Hevesi, 2014). Comparisons to these water budgets are useful
for evaluating the SWB results, but one would not expect precise agreement owing to significant
variations in climate, land cover, soil types, underlying hydrogeologic conditions, and different
spatial scales of modeling studies. These regional analyses estimate that average annual
recharge varies from 7% to 19% of the annual precipitation. The equivalent county-wide value
from this study is slightly higher at 20%.

Water budgets for the Napa River and selected sub-basins were also estimated in a previous
study by Luhdorff and Scalmanini Engineers and MBK Engineers (LSCE 2013). The LSCE study
estimated that, as a percentage of annual precipitation, AET comprised slightly less, runoff
significantly more, and recharge substantially less of the typical annual water budget. LSCE
(2013) calculated infiltration of precipitation based on the difference between total monthly
streamflow at selected gaging stations and total monthly precipitation for the gages’ drainage
area. Streamflow volumes include both direct runoff (overland flow and interflow) and baseflow
from groundwater. Inclusion of baseflow with direct runoff in these calculations may
inappropriately reduce the estimated volume of water infiltrated into the soil and available for
recharge; the LSCE approach therefore tends to underestimate groundwater recharge.
Additionally, many of the gauging stations used for the analysis are located in reaches that may
be significantly influenced by upstream reservoir releases, surface water diversions, groundwater
abstraction, and/or surface water groundwater exchanges, further complicating the
interpretation of the LSCE (2013) runoff rates and the interrelated calculations of AET and
recharge rates. In contrast, the SWB model presented here is based on calibrated parameter
values developed for a similar model in Sonoma County which was calibrated to gauges
specifically selected to minimize the effects of reservoir releases, water use, or significant surface
water/groundwater interaction, and after separating and removing the baseflow component of
streamflow.

The recharge estimates presented here arguably represent the best available county-wide
estimates produced at a fine spatial resolution using a consistent and objective data-driven
approach. This analysis focused on two Water Years, 2010 and 2014, which represent average
and drought conditions respectively. Input parameters were determined based on literature
values and values calibrated through prior modeling experience in Sonoma County.
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APPENDIX D

SUMMARY OF SELECTED WELL DATA AND GEOLOGIC LOGS FOR
CONSIDERATION OF POTENTIAL INTERACTION BETWEEN SURFACE WATER AND
GROUND WATER

Note: Well Numbers Cross Reference to Well Completion Reports in Appendix B



Well No.

1

GSE: 290

Stratum Top Stratum Base
Elev. (ft bgs)

Elev. (ft bgs)

Stratum Top
Elev. (ft bgs)

Stratum Base
Elev. (ft bgs)

Groundwater
Elev. (ft amsl)

Top of Well
Screen (ft amsl)

Geologic Material

Year
2021

Well No.

Year
2016

Well No.

3

Year
1987

Well No.

4

Year
2013

Well No.

19

Year
2014

Well No.

20

Year
2013

Well No.

33

Year
1997

0
5
85
86
210
304
345
375

GSE: 370

20
25
60
80
130
200

GSE: 370

GSE: 292

GSE: 282

20
45
70
75

GSE: 281

0.5
18
70
82

145

210

219

255

322

340

375

GSE: 282

12

5
85
86

210
304
345
375
420

20
25
60
80
130
200
240

25
75
100
125
150
175
220

20
60
80

20
45
70
75
220

0.5
18
70
82

145

210

219

322
340
375
390

12
85

290
285
205
204
80
-14
-55
-85

370
350
345
310
290
240
170

280.5

282
280
270

285
205

350
345
310
290
240
170
130

368

295
270
245
220
195
150

272
232
212

279
262
237
212
207
62

280.5
263
211
199
136

230

310

285

239

190

202

222

170
90

270
150

204

-104

219

Topsoil

volcanic ash

rock & ash

hard cemented conglomerate
hard black rock

black & white rock

hard black rock

red cinder

soft brown top soil

solid boulder

brown rock and ash

brown rock and white ash 2gpm
solid white ash

gray ash and rock

rock in gray ash 2gpm

topsoil

red& brown rock soft

red brown rock stringers gray & red
red & light green & gray rock stringers
soft black rock stringers white ash
black rock soft

black & green rock soft

black green red rock fractured

topsoil brown clay
multicolor rock brown clay
white brown gray black rock

brown clay

sand & gravel
sandy brown clay
coarse sand

tan clay

coarse sand

topsoil

brown clay and embedded gravels
clayey brown volcanics

brown clayey ash

clayey brown volcanics

blue gray clayey volcanics

brown clayey ash, some volcanics
ble gray clayey ash

white clayey ash and volcanics
blue clayey volcanics

blacy & red volcanics streak, clayey ash
clayey ash

topsoil
clay/sand
clay sand/gravel



APPENDIX E

Hydrogeologic Section K-K’

NVGB GSP Chapter 4
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