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Introduction

The applicant, Misty Mountain Properties LLC, is seeking permits from the County of Napa to
develop a vacant parcel (Napa County APN 022-140-054-000) containing only an existing well
with a new well (Permit No. E25-00193), and up to 4.0 net acres of vineyard on Spring Mountain
Rd. (address pending) approximately 3.5 miles northwest of the City of St. Helena (Figure 1). This
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), a screening analysis of the potential for well interference at neighboring wells located
within 500 feet of the project well or potential effects on springs within 1,500 feet (Tier 2) and
an assessment of potential impacts to streamflow in identified Significant Streams within 1,500
feet of the project (Tier 3).

Note: we have been made aware of potential future development on the subject parcel and two
neighboring parcels APN 022-070-019 and 022-140-017 located north and northwest of the
project parcel (Figure 1). Plans are being developed separately for each parcel with TruNorth and
include the construction of one home on each parcel and development of approximately 4.25
acres of vineyards across the two adjacent parcels. Additional water use associated with the
houses and vineyard area has been incorporated into the proposed water use conditions.

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, 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.
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Figure 1: Project location map.
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Hydrogeologic Conditions

The project parcel is located in the western foothills of the Napa Valley, in the headwaters of York
Creek at the northernmost end of the West Napa Fault Zone and to the east of the Maacama
fault zone. The project parcel is located in an area mapped as the Pliocene and late-Miocene-
aged pumiceous ash-flow tuff of the Sonoma Volcanics (map unit Tst) (Figure 2). This unit is
described as locally welded pumiceous tuff with some Agglomeratic tuff, andesite to basalt flow
rocks, tuff breccia, and bedded tuff (Graymer et al., 2007).

In addition to the tuff unit, a block of andesitic to basaltic lava flows of the Sonoma Volcanics is
mapped (unit Tsa) to the south of the project parcel. The Sonoma Volcanics are relatively thin in
this area and overlie basement rocks of the Franciscan Complex at depths beginning at
approximately 200 feet however they appear to thicken moving east. The Franciscan complex
mapped in this area (Map unit KJfs) is described as massive to distinctly bedded early Cretaceous
and late Jurassic-aged graywacke and mélange (Graymer et al., 2007).

In general, the bedrock units of the Sonoma Volcanics have very low primary porosity and
groundwater occurs primarily in fractures resulting in highly variable well production. Well yields
are low and typically range from less than 16 — 50 gallons per minute (gpm) (LSCE 2013).
Unwelded sections of tuff are considered to be good water producers (DWR 1982). Bedrock units
such as the Andesite to Basalt Lava Flows (map unit Tsa) typically have low primary porosity and
are only water yielding where fractured (DWR 1982).
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Approximate
location of
permitted Well
(E25-00193)

Figure 2: Surficial geology and locations of wells in the vicinity of the project parcel. Surficial geology based on
data from the Geologic Map and Map Database of Eastern Sonoma and Western Napa Counties, California
(Graymer et al., USGS, 2007)
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Well Data

Well Completion Reports for wells within the vicinity of the project parcel were obtained through
the California Department of Water Resources (DWR) Well Completion Report Map Application.
Additional details about well location were obtained from the County of Napa Planning Building
and Environmental Services Division (PBES). A subset of these logs was compiled (Appendix A)
and georeferenced based on parcel and location sketch information (Figure 2).

An existing well on the project parcel (Well 2, Figure 2) is located in the southeastern corner of
the project parcel at an approximate elevation of 1,583 ft and was completed in 1999 to a depth
of 472 feet and a screened interval between 274 and 472 feet. At the time of completion, the
well had a static water level of 246 feet below ground surface (bgs) and after a 2-hour air lift test
the driller reported an estimated yield of 13 gpm. A more recent pump test from June 2024 by
Weeks Drilling and Pump Company (Appendix B) reports a static water level of 246 feet bgs, and
ayield of 15 gpm over 5 hours.

The geologic log for Well 2 indicates that the driller encountered mixed volcanic materials
throughout the entire boring from 0 to 480 feet bgs. The volcanic material is reported as short
intervals of fractured volcanics, volcanic ash, and fractured basalt. These rocks are consistent
with the units of the Sonoma Volcanics including the tuffaceous unit (map unit Tst) and the
andesitic to basaltic lava flows (map unit Tsa).

Seventeen additional wells were successfully identified and located in the project vicinity, many
of which were screened in units of the Sonoma Volcanics (Map units Tst and Tsa). These wells
were completed to depths ranging from 30 to 740 feet bgs and have reported yields ranging from
2.7 to 240 gpm. Static water levels at the time of completion range from 4 to 620 feet bgs.
Geologic logs for these wells report upper layers of clay, ash, a variety of volcanic rocks including
tuff, basalt, and andesite. In some logs drillers also report deeper layers of sandstone, shale,
greenstone and mélange below indicative of the surficial units of the Sonoma Volcanics overlying
basement layers of the Franciscan Complex. Water surface elevations vary with elevation and
occur at or above the top of the screened interval in many of the neighboring wells.

Table 1: Well completion details for wells in the vicinity of the project parcel.

Well No. 1 2 3 4 5 6 7 8 9
DWR WCR No. 319561 777413 812027 496058 407632 407633 407634 0322915 e0237616
Year Completed 1989 1999 1998 1993 1993 1993 1993 2015 2014
Well Depth (ft) 197 472 270 330 - 30 200 169 238
Static Water Level (ft) 80 246 102 35 - 4 71 73 39
Estimated Yield (gpm) 20 13 240 26 - - - 22 50
Top of Screen (ft) 160 274 120 35 - 11 100 79 98
Bottom of Screen (ft) 200 472 270 330 - 30 200 149 158

Geologic Map Unit Tst Tst Tst Tst/Kjfs Tsa Tsa Tst Tst Tst
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Table 1 cont.: Well completion details for wells in the vicinity of the project parcel.

Well No. 10 11 12 13 14 15 16 17 18
DWR WCR No. e015184 E2000648 5084 324601 324603 308413 3284 109630 1098
Year Completed 2004 2021 1978 1989 1989 1989 1976 1978 1974
Well Depth (ft) 397 595 130 400 325 325 230 740 120
Static Water Level (ft) 60 215 70 102 89 60 130 620 36
Estimated Yield (gpm) 4 35 40 4 5 20 2.7 7.5 30
Top of Screen (ft) 97 215 90 100 80 80 120 240 40
Bottom of Screen (ft) 337 575 130 400 325 325 230 740 118
Geologic Map Unit Tst/Kjfs Kjfs Tst Tst/Kjfs Tst Tst/Kjfs Tst Tst Tst

Geologic Cross Section

A geologic cross-section oriented southwest to northeast is shown in Figure 3 cutting across the
unnamed tributary to York Creek (see Figure 2 for location). The vertical relief is relatively gentle
along this cross-section, with a maximum elevation of 1,700 feet and a minimum of 1,150 feet.
The majority of wells are constructed and screened within Sonoma Volcanics with the exception
of Well 8 which is screened across the apparent contact between Sonoma Volcanics and
Franciscan Complex with the majority in the Sonoma Volcanics. Static water levels are at or above
the top of screened interval in most wells located along the cross-section, indicating confined or
semi-confined aquifer conditions.

1800 A Well 2 A

Well 6
1,600 Tsa Well 9

1,400 5 5 Well 17

1,200 Tst

Elevation (ft)

1,000 ?
800 KJfs

600 ?
2,000 3,000 4,000 5,000 6,000 7,000 8,000

Station (ft)

Figure 3: Geologic cross section A -A’ through the project parcel (see Figure 2 for location) Contacts with query
are uncertain.
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Project Aquifer

The project well (Well 2) and many nearby wells are completed and screened in volcanic rocks of
the Sonoma Volcanics, therefore the Tst and Tsa units are understood to be the main project
aquifer materials for the project well and proposed future well. A representative groundwater
recharge area which also serves as the project impact area has been defined as the blue cross-
hatched polygon in Figure 2. The aquifer recharge area has been conceptualized based on
geologic boundaries and ridgelines in the vicinity of the project parcel. While some aquifer
recharge may be received across these boundaries, they define an area of representative water
use intensity centered on the project parcel. As defined, the project recharge area is
approximately 590 acres. Because of the depth to groundwater and the hydrogeologic character
of volcanic tuff and other bedrock units of the Sonoma Volcanics, the aquifer is likely confined or
semi-confined.

Water Demand

Within the project recharge area, water demand was estimated for both the existing and
proposed conditions. Uses on the project parcel were determined using site details provided by
the applicant . Water uses on other neighboring parcels within the project recharge area were
determined using satellite imagery and GIS data available through the Napa County GIS Data
Catalog. Water use rates data from the County of Napa’s Water Availability Analysis Guidance
Document dated May 12, 2015.

Existing Use

The project parcel has no existing water use. Land use on neighboring parcels within the project
recharge area includes three wineries, vineyards and domestic residences (Table 2 and 3 and
Figure 4). Combined, the domestic parcels appear to have ten main residences, three secondary
residences, and four uncovered pools.

Neighboring parcels contain approximately 100.5 acres of vineyard. While portions of a few
western vineyard blocks are located outside of the project recharge area, all vineyards appear to
be irrigated using water from wells located within the project recharge area. There are also 2.44
acres of orchard planted within the project recharge area which are assumed to be irrigated. The
three wineries located within the recharge area are: Robert Keenan, Phillip Vineyard and Eeden
Vineyards. Based on the 2024 Napa County Public Winery database combined annually these
wineries produce a total of 20,000 gallons of wine, employ 15 full time employees and host up
to 13,156 tasting guests and 1,180 event guests (Table 2).

Based on these estimates, all existing water demand within the project recharge area comes from
neighboring parcels (Tables 2 and 3). Within the project recharge area, existing water use is
estimated to be 69.8 acre-ft/yr. Of this, approximately 1% (0.78 acre-ft/yr is associated with
winery and winery guest and employee use, 13% (8.95 acre-ft/yr) is from residential use and 86%
(60.0 acre-ft/yr) is from vineyard and orchard irrigation (Table 2).
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Table 2: Estimated existing water use on neighboring parcels within the project parcel recharge area.

. . Annual Water
# of Units Use per Unit

Use (AF/yr)
Residential Use 8.95
Residences, Primary 10 Residences 0.75 AF/Residence 7.50
Residences, Secondary 3 Residences 0.35 AF/Residence 1.05
Pools 4 Pools 0.10 AF/Pool 0.40
Agricultural Use 60.0
Vineyard 100.51 Acres 0.50 AF/acre/yr 50.3
Orchard, Irrigated 2.44 Acres 4.00 AF/acre/yr 9.76
Winery Use 0.43
Process Water 20000 Gallons 2.15 AF/100,000 gal. 0.43
Guest & Employee Use 0.35
Tasting Room Visitations 13156 Guests 3 gal./Guest 0.12
Events w/ On-Site Catering 1180 Guests 15 gal./Guest 0.05
Full-Time Employees 15 Employees 15 gal./shift @ 250 shifts/yr 0.17
Total 69.8

Table 3: Existing and proposed water uses within the project recharge area. Note that Residential water use on
the project parcel is only potential and would be administered under a separate permit

Existing Condition Proposed Condition

(acre-ft/yr) (acre-ft/yr)
Project Parcel 0.00 2.81
Residential Use 0.00 0.75
Irrigation Use 0.00 2.06
Neighboring Parcels 69.8 73.4
Residential Use 8.95 10.5
Irrigation Use 60.0 62.1
Winery Use 0.43 0.43
Employee/Guest Use 0.35 0.35

Total 69.8 76.2
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Proposed Use

The proposed project is to develop a second well and plant up to 4.0 net acres of vineyard on the
project parcel. The proposed well would be used to supplement or possibly replace existing Well
2 and would help provide water for all agricultural uses and potential future residential uses. To
avoid impacts to neighboring wells the new well will be located a minimum 500 feet from any
existing wells. In addition, this well will be located a minimum of 1,500 feet from the closest
significant stream, Mill Creek to avoid impacts to surface water. The applicant also intends to
translocate special-status plant Brodiaea off of the property, this will be completed under the
supervision of a biologist and require a temporary irrigation demand of approximately 19,264
gallons per year while plants and bulbs are relocated. Under these proposed conditions, water
use within the project parcel would increase from 0 acre-ft/yr to 2.81 acre-ft/yr (Table 4).

As previously mentioned, we are aware of proposed development on two neighboring parcels
022-070-019 and 022-140-017 as part of separate projects managed by TruNorth (Figure 1).
Combined these projects were asked to include two primary residences and net acres of new
vineyard. Combining these future uses with proposed use on the project parcel total water use
within the project recharge area would increase from 69.8 acre-ft/yr to 76.2 acre-ft/yr, a total
increase of 6.37 acre-ft/yr (Table 3).

Table 4: Estimated water use on the project parcel in the proposed condition.

Annual Water

# of Units Use per Unit
P Use (AF/yr)
Residential Use 0.75
Residences, Primary 1 Residence 0.75 AF/Residence 0.75
Agricultural Use 2.06
Vineyard 4 Acres 0.50 AF/acre/yr 2.00
Brodiaea, Irrigated 19,246 Gal/year 325851 gal /AF 0.06

Total 2.81
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Figure 4: Existing water uses identified in the project recharge area.

10
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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 uses daily values for precipitation and evapotranspiration along
with soil hydrologic parameters and vegetation cover. The model 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.

Groundwater recharge for this project area was previously simulated for Water Year 2010 which
was selected because annual precipitation in that year was nearest to the 30-year average for
the period 1981-2010. OEl's SWB modeling also estimated recharge for Water Year 2014 to
represent drought year conditions. In late November 2022, County of Napa instituted a new
policy prescribing that for purposes of estimating groundwater recharge, the mean annual
precipitation to be used is that mean for Water Years 2012-2021 derived from the newest PRISM
data (PRISM, 2010). County of Napa has provided gridded GIS data of the mean precipitation for
this period for use by WAA practitioners.

OEl's use of the SWB model is believed to provide more accurate estimates of potential
groundwater recharge because it is a physically based spatially distributed model that
incorporates information characterizing the water balance in the soil column. Calculation of
evapotranspiration using local climate data along with soil moisture storage and precipitation is
believed to provide a more accurate representation of local conditions; evapotranspiration is the
largest component of the water balance. Unfortunately, the SWB model structure does not allow
for a groundwater recharge calculation based on a mathematical average because the model is
driven by daily climate data. Consequently, OEl has adapted the SWB model estimates for the
prior “average year” (WY 2010) and the “drought year” (WY 2014) to provide an estimate for the
average annual rainfall for the period 2012-2021 developed by County of Napa.

OEl has utilized SWB models for WY 2010 and WY 2014 for dozens of project sites in the County
of Napa prior to 2022. We have observed that potential recharge for WY 2010 is consistently
much greater than for WY 2014 across a wide variety of terrain, vegetation, soils and climate.
The SWB model calculates an estimate of water available for recharge for each project site as a
spatial average over a hypothetical local aquifer recharge area determined for each project site.
Recharge is often characterized as the percentage of annual precipitation that percolates to
groundwater.

Our approach for adapting the SWB model outputs to estimate groundwater recharge for the
specified annual average precipitation is to assume that the percentage of annual rainfall
available for groundwater recharge is a linear function of annual rainfall and interpolating
between the recharge percentage for WY 2010 and WY 2014. The linear interpolation procedure
is unique for each project site; the application for this project site is graphically displayed in Figure
5. The water balance data from the SWB model years is tabulated in Table 5.
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Figure 5: Relationship between precipitation and estimated groundwater recharge as a percent of precipitation.

Water Years 2012 to 2021 average precipitation had a spatial average of 33.4 inches across the
project recharge area. During the simulation of Average Water Year 2010, spatially averaged
precipitation was 45.0 inches across the project recharge area. Simulated groundwater recharge
varied from 5.46 to 19.9 inches across the recharge area, with a spatial average of 11.9 inches
(Table 5). During the simulation of dry Water Year 2014, precipitation averaged 26.9 inches
across the project recharge. Groundwater recharge varied from near zero to 7.99 inches across
the recharge area with a spatial average of 3.7 inches (Table 5). Assuming a linear relationship
between the precipitation of the selected average and dry year results of simulated recharge
percent (Figures 5), Water Years 2012 to 2021 had an average of 6.1 inches recharge (Table 5).

Table 5: Summary of soil-water balance results estimated by the SWB model for Water Years 2010 and 2014 and
calculated average of 2012-2021 WYs.

2010 Normal Year ~ 2014DryYear ~ 2012-202110-Year

Average
. % of . % of . % of
inches . inches . inches .
precip precip precip

Precipitation 45.0 - 26.9 - 334 -
AET 24.4 54% 17.3 64% - -
Runoff 9.0 20% 9.3 35% - -
A Soil Moisture -0.3 -1% -3.4 -13% - -

Recharge 11.9 26% 3.7 14% 6.1 18%



Napa APN 022-140-054-000 Water Availability Analysis (WAA) 13

Comparison of Water Demand and Groundwater Recharge

Groundwater recharge estimates can also be expressed as a volume by multiplying the estimated
recharge rate by a representative area. For the 590-acre project recharge area, these calculations
yield an estimated average annual recharge of 181.5 acre-ft/yr during drought conditions of
Water Year 2014 and 585.9 acre-ft/yr for the average Water Year of 2010. Applying these
representative rates across the +/- 40.9-acre project parcel, these calculations yield an estimated
total recharge of 12.6 acre-ft/yr during Water Year 2014 and 40.6 acre-ft/yr in Water Year 2010.
For the impact area for the 10-year average water year, recharge is estimated to be 6.1 inches or
298.2 acre-ft/yr.

For the project parcel the estimated recharge is 20.7 acre-ft/yr (Table 6). The total proposed
groundwater use in the project recharge area is estimated to be 76.2 acre-ft/yr; proposed use for
the project parcel is 2.81 acre-ft/yr of the total for the recharge area. Groundwater use in the
project recharge area is equivalent to 25.5% of the 298.2 acre-ft/year recharge estimated for the
average annual precipitation during the 2012-2021 climate period. A similar comparison can be
drawn for the project parcel where the estimated use of 2.81 acre-ft is equivalent to 13.6% of
the 20.7 acre-ft/yr of average annual recharge (Table 6). Based on estimated annual use of
groundwater relative to estimated annual groundwater recharge in the project recharge area,
the groundwater use for the proposed project is unlikely to significantly lower groundwater
elevation or deplete existing groundwater resources in the project recharge area.

Table 6: Comparison of proposed water use to 10-year average groundwater recharge in the project recharge

area.
Average 2012-2021 Water Years
Total Proposed

Recharge Demand as %
Demand Recharge
(ac-ft/yr) (ac-ft/yr) Surplus (ac- of Recharge

y y ft/yr) Recharge
Project Recharge Area 76.2 298.2 222.0 25.5%

Project Parcel 2.81 20.7 17.9 13.6%
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Well Interference Analysis (Tier 2)

There are no neighboring wells within 500 feet of Well 2, the existing well on the project parcel
(Figure 6). The permitted new well will also be constructed more than 500 feet from any wells on
neighboring properties. The nearest well to the project well is Well 9, located 1,250 feet to the
southwest Distances between Well 2 and Well 9 were calculated based on aerial imagery
interpretation. Based on the WAA guidance document, a Tier 2 well interference analysis is not
required for Well 2. The location of the proposed project well has not been determined, however,
to avoid impacts to neighboring wells the proposed project well will be located at least 500 feet
from any neighboring wells such that a Tier 2 analysis will not be required.

The presence of springs within 1,500 feet of project Well 2 was investigated with assistance from
Daniel Byrne of Tru North. The investigation included field reconnaissance and a search of
databases according to the same methods and standard of care used by OEl to locate springs.
Mr. Byrne traversed the project parcel as well as neighboring parcels APN 022-070-019 and 022-
140-017 located north and northwest of the project parcel (Figure 1) and no springs were found.
TruNorth also reviewed County of Napa PBES on-line files for the 17 parcels within 1,500 feet of
Well 2 (see search summary, Appendix D). This file search located a spring that was noted as a
domestic water source on APN 022-260-005 in a permit from 1974; in 2023 the residence was
converted to a guest cottage served by three wells on APN 022-260-004 which is winery parcel
in common ownership with -005. Mr. Byrne also reviewed the USGS 7.5 Minute Calistoga
guadrangle topographic map for the presence of springs in the search area and found none.
Finally, OEl conducted a search of the CA State Water Resources Control board map? of registered
water rights (including springs as water sources) and found none within 1,500 ft of Well 2. Based
on the foregoing evidence, we conclude that there are no springs currently in use within 1,500
feet of Well 2, one spring that had been identified as a water source > 1,400 feet from Well 2 in
1974 that was replaced by well sources in 2023, and no other springs observed by field
reconnaissance where property was accessible for search.

L https://cw-gis-waterboards.hub.arcgis.com/
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Approx. location of
Permitted Well (E25-00193)

Figure 6: Map showing distances from the project well (Well 2) to other wells in the area (Tier 2 WAA) and to
significant streams (Tier 3 WAA). The project well and entire project parcel are located outside of the significant
streams 1,500 foot buffer for Tier 3.
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Groundwater-Surface Water Interactions (Tier 3)

The nearest significant stream as defined by the County of Napa to the project parcel is York
Creek which lies approximately 2,440 feet to the northwest of the project parcel at its closest
point (Figure 6). Given this horizontal separation pumping of either the existing Well 2 or any
proposed project well is not expected to impact flows in York Creek. Based on County WAA
guidance, a Tier 3 analysis of potential for streamflow depletion due to well pumping is not
required given that the project well (and entire parcel) is located more than 1,500 feet from a
significant stream.

Summary

The proposed project is to develop the vacant parcel with a potential primary residence, existing
on-site well and up to 4.0 net acres of vineyard. Application of the Soil Water Balance model
(SWB) to the project recharge area revealed that 10-year (WY 2012-2021) average water year
recharge was approximately 6.1 inches/yr or 298.2 acre-ft/yr across the project recharge area.
Under the proposed conditions water use on the project parcel will be 2.81 acre-ft/yr; there are
no existing water uses on the project parcel. The total existing plus proposed water demand
(including for a potential future residence) for the project aquifer recharge area is estimated to
be 76.1 acre-ft/yr. This represents about 25.5% of the mean annual recharge indicating that the
project is unlikely to result in declines in groundwater elevations or depletion of groundwater
resources over time.

The existing project well (Well 2) is located more than 500-ft from the nearest neighboring well
(Well 9) therefore a Tier 2 well interference analysis is not required so long as the proposed new
well also is located 500 feet or more from any neighboring well. Additionally, there were no active
springs withing 1,500 feet of Well 2. The closest surface waters to the project well is York Creek
which is located 2,440 ft to the north. Given this distance and the distance between the closest
part of the project parcel is greater than 1,500 ft a Tier 3 analysis of potential for streamflow
depletion due to well pumping is not required.
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APPENDIX A

WELL COMPLETION REPORTS



'QUADRUPLICATE
“Use to comply with
local requirements

Well 1

Notice ‘of Intent No.

: ‘Local Permit No. or Date itﬂ;&g__

STATE OF CALIFORNIA
: THE' RESOURCES AGENCY
: DEPARTMENT OF. WATER RESOURCES

' WATER WELL DRILLERS REPORT

g

No. 319551

. State Well No. :
Other Well No. -

(1) OWNER: Name _ i,

(12) : WELL LOG: Total depth 3ﬁi)ft Completed depth zag ft

Address —wd

— from ft. to ° ft. Formation:(Describe by color, character; size or material)

Caty._m& A — e %
- (2) LOCATION OF WELL (See instructions): 0- 20 brown clay § boulders
* County - Napa —— Owner’s Well Number _20- 40 brown clay & gravels

Well address if different from above e : 40- 55 wvo ia&ni’g mix ’

Township 8 R, _ Range 6 ¥, i Section . 28 55 1190 - cemented 383‘23 o

Distance from cities, roads, raﬂroads, fences, etc. ‘ " 1 Ig_ 1 2§ ?@1@35& tﬁCk ﬁix

‘ 120- 149 ;cxay % hck\
: AT , 140- 150
AP.¥ 22-140-17 120- 200 ’blk an
n - - v
(3) TYPE OF WORK: - A \_/\)

New Well [ X Deepening ‘[]

Reconstruction 3|
‘Reconditioning O
Horizontal Well ]

Destruction. [] (Describe

et SIS &6y
(4). PROPOSED USk:, N V- (7 AN
Domestic {
Irrigation
Industrial
Test Well.
MunicifaN
: ’ ier B
WELL LOCATION SKETCH ¢ {Zonibe)
(5) EQUIPMENT: : AVRLRACK
".Rotary I:I Reverse .[].
" Cable [ ,, 'Air‘ I:K N
* Other El : : n_ , \
7 CASING INSTALLED: ®F ATK%S: N\ _ T J5 ™ 2 ppn -
. Steel D - Plastlc Cx \@ Typs of onorsizeo@\ : _ 5 SR i ) mm\,
= Qﬁgg P H———=LEE
- From o D Gage or ! f @?ot - SEEY foii s o
o gt }(C gy | Wil il 03& /size - JUN 23 109g L) -
+2 | 2005 F480] 160 JQ W8] 178" - AR
S ‘ CLS, NN - DT ge
200 N , — SERONME TN

(9) WELL SEAL:

g H‘&il- ‘q-

- Was surface sanitary seal provided? ~ Yes [:K No O 1f yes, to depth _z____ fr.

T Were strata séaléd against pollution?  Yes []- ‘No [ Interval i — v

 Methodofsealing . concrete SRR Work started -3 19_33 cOmpleted___ﬁ__l_i._ mﬂ
{10) WATER LEVELS: 75 . g WELL: DRILLER S STATEMENT: :
Depth of first water, if knowni : B oy e This well was drilled under my ]unsdtctwn .and thy report is true: to 'the
Sanding level after well completion : 14846 ft | best of my know et‘{gz fld i g
(11) WELL TESTS: o Lo Signed Lo bof ,g.f‘
‘Waswelltest made? ~ Yes [JX No [J  Ifyes by whom?_dmlm ~ f£ oll Driller f {
- Type of test . Pump [1 Bailer D A ife BE 33 &I ﬁﬁ
Depth to water at start of test _m ~ At end-of test’ _llﬂ__ ft. L ‘ 9 rporauon) (Typed or prmted)
Discharge __5.9. gal/min after _2_ hours - " Water temperature i Address Lo £ 2kad b D " 9 2 Ssg"“"" -

* ‘Chemical analysxs made?  Yes (XX No EJ=If yes by whom? M City kﬁ a SN : ) = ZIP -

Was electriclog made Yes {]° _No Q I yes, attach copy:to this report

439-?66

License No: *_ Date of this report

DWR. 186 (REV. 12-86)

CIF ADDI“!‘IONAL SPACE is NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM

‘Do not lel in

6-27-89

e iedss




QURDRUPLICATE STATE OF CALIFORNIA DWA_USE ONLY = DO NOT FILL —
_For Local Requirements Well 2WELL COMPLETION REPORT |1 1 | [ (il |y lo fcl_l_l =
Page ¥ _ 1 of | Refer to Instruction Pamphlet STATI
Owner’s Well No. i ) N°777413 \l/%) \ I I:I
Date Work Began &'2_8"99* Ended 10-13-99 li \//} \\'— NGITUDE
Local Permit Agency Napa mty Environmental Mgmt, [ | [ |
i %5 11339 5-17-99 APN/TRS/OTHER
Permit No. i Permit Date il B A =
GEQLOGIC LOG -
ORIENTATION () X vermica HORIZONTAL ANGLE sPECiFY) | Name_ .-
DRILLING
e veTHop _kotary FLUID - Mallmg Add S8,
SURFACE DESCRIPTION _ ]
. o R Describe material, grain size, color, etc, SO e, ]
' » . ]
0 120 . fractymed 1t. brown volmma | Address ‘
120 . 180  light gray volcanics s ey
180 ' 240 ' light br. volcanic ash "7 o Goutity “HNapa '
T T T - ¥
240 . 300 | light gray basalt tmtumc‘! T AN Boor 22  Page V40 pyco 43 i
: 340 : @t gray ash o ‘4T0wnsh1p_*___ Range Section
?g : ‘:gg ! éight gray Mt Wl Latitude | | NORTH  ongitude A T WEST
1ﬁ1} mj i S DEG. MIN. SEC. DEG. MIN. EC.
0 : , ciay with ﬁa Y W cs | LOCATION SKETCH ¢ ACTIVITY (2) —
: : ) NORTH % NEW WELL
: : - : MODIFICATION/REPAIR
' 1 : . ‘ o S e g —_ Deepen
T T - - ___ Other (Specify) .
| | i
T T ) f
! ! ___ DESTROY (Describe
: T Procedures and Materials |. “' 4
: : Under “GEOLOGIC LOG”)
: : PLANNED USES (%) 3
' ; RE pF ﬂltn FIATER SUPPLY
T T a4 — | —— Domestic’ ___ Public
: : — i | — lrrigation ——_ Industrial
i ! NOV g 1999 i 2 MONITORING —__
T T \ 4 2 H [}
I ' ’ i TEST WELL ___
\ X DEPARTIENT { S """‘“"’"%ﬁ————-y CATHODIC PROTECTION ___
X X “‘“ﬂﬂﬂtmﬁ%ﬁﬁ ’ HEAT EXCHANGE ___
T T £ ﬂ; DIRECT PUSH ___
: : ! g INJECTION ___
, : i ; VAPOR EXTRACTION ___
I 1 SPARGING ___
: : " — th lel R o B REMEDIATION ___
trate escribe Distance o el from hoa uildings,
: : Fetilsce’:va %Z;n‘ etc. and attach @ map. Use additional Eaperng OTHER (SPECIFY) . |-*
T T necessary. PLEASE BE ACCURA E & COMPLET 1
1 1
: : WATER LEV% YIELD OF COMPLETED WELL
X X DEPTH TO FIRST WATER ________ (Ft) BELOW SURFACE
: | DEPTH OF STATIC2(}2 10-12-99
T T WATER LEVEL —_fﬁ‘* (Ft.) & DATE MEASURED ale TifE
I ' W ESTIMATED YIELD * (GPM) & TEST 'rwiq7A
TOTAL DEPTH OF BORING __(Fei% TEST LENGTH (Hrs.) TOTAL DRAWDOWN__—# % (Ft)
TOTAL DEPTH OF COMPLETED WELL (Feet) * May not be representative of a well’s long-term yield.
DEPTH BORE. CASING (8) DEPTH ANNULAR MATERIAL
FROM SURFACE | WolE | TYPE (2) FROM SURFACE TYPE
DIA. z | o w MATERIA INTERNAL GAUGE SLOT SIZE CE- | BEN-
(Inches) é i gg & GRADEL/ DIAMETER [ OR WALL IF ANY MENT |TONITE| FILL FILTER PACK
Ft. to Ft 2o o3 d (Inches) | THICKNESS (Inches) Ft. t Ft B » P (TYPE/SIZE) o
= PN IS (ES I NES
| 14 T 2T X corerete |
25480 | 9 — 27 74874 X pea gravel|
U274 X PVC=F480 6 [SDR-21 !
£i4, 414 b 4 - [ 4 Xy |
414 434 :4 PVC-F4BD & [BDR-Z1 l ,
434 474 k.4 PIC-F480 [ SR~ PR X ¥4 i 5
ATTACHMENTS (x) CERTIFICATION STATEMENT 1
Geolodic L I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief.
___ Geologic Log
HUCKFELDT DRILLING
. ___ Well Construction Diagram NAME m _
Geophysical Log(s) (PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED)
J— e0
opnysiea’ —odf 2110 Penny Lane Napa CA 94559
— Soil/Water Chemical Analyses : H ;
ADDRESS R : cITY STATE P
— Other v 10-20-99 = 439-%46
Signed : i
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. O FIL DRILLER/AUTHORIZED REPRESENTATIVE DATE SIGNED C-57 LICENSE NUMBER

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




ool - S0 - £ OLF

QUA.DFU_]PLICATE STATE OF CALIFORNIA —— DWR USE ONLY |~ DO NOT FILL IN = &
+For'Lotal Requirements ‘W ell 3 WELL COMPLETION REPORT |1 | | | |
Page 1 of Refer to Instruction Pamphlet STATE W
Owner’s Well No. 8 1 2 0 2 7 ' [ _
Date Work Began 12'10“98 Ended 12°18"‘98 LATITUDE \\
Local Permit Agency, __ N8p& County Environmental Mgmt, I A
. i - 72 12-7-98 APN/TRS/OTHER
Permit No. Permit Date LA .
GEOLOGIC LOG ————— ‘WELL OWNER
ORIENTATION () X VEFmCAi2 HORIZONTAL ANGLE (SPECIFY) ‘ : - B
DRILLING e T i
S PAILLING otary Air FLUID Mailing AddresSR v OO TRERy
SURFAGE DESCRIPTION ’ P wﬂ e 5ol
F.  to  FL Describe material, grain size, color, ete. OITY. St s LOCATION STATE ap
! ; Address ‘3787 ‘%%r ountain Road
0T 12 brown clay with boulders ey~ St. ﬁe,lam:
127 30 brown clay with embedded rock -~ Gounty _Napa
T T ' - = k
23 T ?’g r Vgl c rockl : -~ APN Boek 2 Page 140 Parcel 33 :
: yiv A chert with VG canic ka S Township .~ Range Section
\—r} chert _ - j B i - Tatitude _ L 1 NORTH [ ongitude 1 I WEST
— 2407 volcanic rock . -7 DEG.  MIN. SEC. DEG. MIN. SEC.
I "7 % : " N e . - -
?53| 300 T . aam:rtom (il fF MODIFICATION/REPAIR
| ' : * ____Deepen
: ‘Ii . Other (Specify)
T b B
1 | » "
N T Procedures ang Materiais
: o Under “GEOLOGIC LOG”)
1'7 " j'_ PLANNED USES (%)
1 T WATER SUPPLY
T L Domestic ____ Public
: : — — X_ {rrigation ___ - Industrial
: ' @ : 2 MONITORING —
2 [x ) wi
' ' AT B TEST WELL
: : - QECEWVEY L CATHODIC PROTECTION .
: : ” T 1 HEAT EXCHANGE ___
. T T 6aS, : E DIRECT PUSH
b ) ; Lo -
d — %‘f\\‘ F‘ it //&:.—-—: i : INJECTION
: : ¥ ‘ } VAPOR EXTRACTION ___
' l DEPT. “nGEN\Em SPARGING —__
| \ QNN\E““N' ) REMEDIATION ____
— — *ﬁ’\‘N\R Hlustrate or Describe Dzst(mce of Well from Roa(ls Buzldmgs
) | Fences, Rivers, etc. and attach a map. Use additional paper if OTHER (SPECIFY) —
T T necessary. PLEASE BE ACCURA E & COMPLETE ’
1 1 B
: : WATER LEVEL & YIELD OF COMPLETED WELL i
X : DEPTH TO FIRST WATER 1_80_ (Ft) BELOW SURFACE :
— — DEPTH OF STATIC -
: : WATER LEVEL 102 (Ft) & DATE MEASURED 3_‘21;:?98
I ' 300" ESTIMATED YIELD * ™"~ (GPM) & TEST TYPE é r t
TOTAL DEPTH OF BORING _ """ (F 66*570 TEST LENGTH (Hrs.) TOTAL DRAWDOWN__ ¥/ & ()
TOTAL DEPTH OF COMPLETED WELL _*%* (Feet) * May not be representative of a well’s long-term yicld,
DEPTH BORE. CASING () DEPTH ANNULAR MATERIAL
FROM SURFACE HOLE TYPE (=) FROM SURFACE TYPE
DIA. =] ow INTERNAL GAUGE SLOT SIZE CE- | BEN-
(Inches) § Boe “"’2-,1555’;“ DIAMETER |  OR WALL IF ANY MENT {TONITE| FILL FILTER PACK
Ft. to Pt =|§leg 2 (nches) | THICKNESS (Inches) Ft. to Rt ()l 2y | () (TYPE/SIZE)
0 2315 T 92 | X concrete
257 280 12 53270 X |pea gravel
0 120 X PYC ¥480 8 SDR-Z1 |
1207 240 X g | SDR-Z1| .032 |
24G 1 230 380 | B SDR-21 i
250 270 ; F4B0 3] SDR-Z1 L34 |
ATTACHMENTS (<) CERTIFICATION STATEMENT
Geologic L 1, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief.
_ 0logIC Lo
. M HUCKFELDT WELL DRILLING
—— Well Construction Diagram NAME
Geophysical Log(s) {PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED)
—__ Soil/Water Chemicalk’AnaIyses 2110 F’a:;ny Lﬂﬁe H&pﬂ CA %559
ADDRESS ~ ] oIy STATE P
— oth )‘3 €
y Signed 25 * " i 1-5-99 439-746
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. O ELL DRILTR/AUTHORIZED REPRESENTATIVE ; DATE_SIGNED C-57 LICENSE NUMBER

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




N R L s e P N

QUADRUPLICATE

Page 1 __of _1.
Owner’s Well No.

Date Work Began __ggg_gg* Ended _ﬁOV‘gﬁ—‘——

STATE OF CALIFORNIA

For Local Requirements Well 4 WELL COMPLETION REPORT | | 4 | 4 o | 4 | | . |

Refer to Instruction Pampblet

~ 496058

N et

———DWR USE ONLY. — DO NOT FILL |

STATE WELL NO./STATION NO.

LATITUDE l D I

"LONGITUDE

Local Permit Agency —Naps £ Sounty
Permit No. —472064 .

Lo oo v oo 00|
i . APN/TRS/OTHER .

P it Dat P
ermi ate ____1.6__’%3“3

L GEOLOGIC LOG

Describe material, grain size, color, gt~ S

ORIENTATION (X ) VERTICAL ____ HORIZONTAL ___. ANGLE ____ (SPECGIFY)
- . DEPTH TO FIRST WATER________(Ft) BELOW SURFACE
DEPTH FROM . "
SURFACE DESCRIPTION - . ..

WELL OWNER

STATE ZIP -

ENVIRONMENTAL Mansoeyen:

V.:% * )
APN Book ._22___ Page &G Parcel
Tg\n{)rrlshlp —Range Section
- 4 rE g
Latitude ! L NORTH Longitude ! WEST
e DEG. MIN. SEC. DEG. MIN. SEC.
LOCATION SKETCH — ACTIVITY (£ )—
NORTH ~3¢- NEW WELL
MODIFICATION/REPAIR
2% —— Dosepen
P —— Other (Specify) ~
é . DESTROY (Describe
Procedures and Materials
/ Under “GEOLOGIC LOG")
=P PLANNED USE(S) 4
21 <
u —— MONITORING
WATER SUPPLY
* Domestic
o . . L N _"__::'*Public ]
—— lrrigation
* i —— Industrial
% . —— “TEST WELL"
—— CATHODIC PROTEC-
SOUTH 8 TION R
Illustrate or Describe Distance of well from Landmarks — OTHER (Specify)
such as Roads, Buildings, Fences, Rivers, etc-,
PLEASE BE ACCURATE-# COMPLETE.

; METHOD__Re%a_F;y_A_'LP___ FLUID
WATER LEVEL & YIELD OF COMPLETED WELL

TOTAL DEPTH OF BORING __359__ (Feet)

| TOTAL DEPTH OF COMPLETED WELL __39¢  (Feet)

DRILLING

DEPTH OF STATIC

WATER LEVEL _35____ (Ft.) & DATE MEASURED .
ESTIMATED YIELD _Eé__ (GPM) & TEST TYPE_awﬁgﬁ—___
TEST LENGTH __3__ (Hrs.) TOTAL DRAWDOWN ,_‘H‘:"e_ (Ft.) -

-* May not be representative of a well’s long-term _’yzeld

DEPTH o, CASING(S) DEPTH ANNULAR MATERIAL
FROM SURFACE | GNE [TYPE(Z) - FROM SURFACE TVPE
INTERNAL|  GAUGE SLOT SIZE -
DiA. p T ) 3 -
tnones) | |3 E'é £| MmAbt  |DIAMETER[ OR WALL " ANY M%iT Tgﬁ'?’m FLL | FILTER PACK
Ft. to Ft 2 é == (tnches) THICKNESS (Inches) Ft. ' to Ft. (< ) 12) (TYPE/SIZE)
‘. - - ; — R
0——20——H—i% ve——5-——c200 a2 X :
20 @ 3% '8 KX i3 " i 21 330 1x_13/8 pen
a5 1 330 il X i L " L032 : .
' '
T T
] ] -
1 |
1

CERTIFICATION STATEMENT -

ATTACHMENTS (Z)

Geologic Log

—— Waell Construction Diagram NAME

Geophysical Log(s)

1, the undersngned certify that this report is complete and aGeurate to the best of my knowledge and belief.

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

5001 CRAVENSTEIN HWY NO.

SEBASTOPOL CA. 98472

Soil/Water Chemical Analyses

Other ~

:| ADDRESS

ATTACH ADDITIONAL INFORMATION, IF IT EXISTS.

DWR 188 REV. 7-90

. - P

1 Y

WELL DRILLER/AI RIZED REPRESE “SIGN D NUMBER

IF ADDITIONAL SPACE iS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM

cry STATE. zip

A
i



GUADRUPLICATE

For Local Requirements Well 5
_1

Owner’s Well No.

1

Page

of

STATE OF CALIFORNIA

WELL COMPLETION REPORT

Refer to Instruction Pamphlet

Date Work Began

Permit

No.

Ended ‘li 93

4-6-93

Local Permit Agency

> 407 32

— DWR USE ONLY — DO NOT FILL |

N

B

| 1 |

STATE WELL NO./STATION NO.

L

LG

1]

LATITUDE

LONGITUDE

Lol v v vy

ORIENTATION ()

DEPTH FROM

Permit Date APN/THS/IOTHER
GEOLOGIC LOG WELL OWNER
x_ VERTICAL __ HORIZONTAL ___ ANGLE ____ (SPECIFY) Narni
DEPTH TO FIRST WATER ____ (Ft) BELOW SURFACE Mailing Address

ENVIRONMENTAL MANAGEMENT

SURFACE DESCRIPTION
Fi:-. i tlo Ft. Describe material, grain size, color, etc. ciry WELL LOCATION
£ . . Address
O 38 ' yellow tuff City
38, 60 . grey volc County Napa ="
60 77 . reddish/grey volcanic mix APN Book 922 page 140 p, ) SA5 S 2D
77 170~: 50% sandetone,/50% shale Townshi R Secti
- p ange ection
170 280 ~ sandatone Latitude ) . NORTH Longitude 1 WEST
280, 360 ! "J0% sandstone;/30% shale DEG ~ MN. SEC. DEG N e
T 7 X - - LOCATION SKETCH CTIVITY (£)~—
360 : 400 : 5 \_undatm,f 50% shale NORTH __X_A NEW WELL =)
E : N MODIFIGATION/REPAIR
: : : T ' —__ Deepen
: : L] Fillﬂd iﬁ‘ L8t U‘ll with ___ Other (Specify)
: : cuttings from drilling process.
. ! - —__ DESTROY (Describe
' 1 Procedures and Materials
d ; Under “GEOLOGIC LOG")
) ) B-PLANNED USE(S)
. -— < (£)
: s o i —__ MONITORING
! ! m 5 ”‘_J. g W] g N WATER SUPPLY
' ' L B UG J 15 )
: : N —— Domestic
. X SN 4 J ___ Public
: E 6 IHSJ N __ lrrigation
! o . i ___ Industrial
- - DEPT. OF B B

SOUTH
Hlustrate or Describe Distance of Well from Landmarks
such as Roads, Buildings, Fences, Rivers, etc.
PLEASE BE ACCURATE & COMPLETE.

—— CATHODIC PROTEC-

TION
QTHER (Specity)

DRILLING
METHOD

Rotary (air)

FLUID

TOTAL DEPTH OF BORING LGO_

DEPTH OF STATIC
WATER LEVEL

ESTIMATED YIELD" (GPM) & TEST TYPE

(Ft.) & DATE MEASURED

WATER LEVEL & YIELD OF COMPLETED WELL

DWR 188 REV. 7-90

(Feet) TEST LENGTH (Hrs.) TOTAL DRAWDOWN (Ft.)
TOTAL DEPTH OF COMPLETED WELL (Feet) * May not be representative of a well’s long-term yield.
DEPTH BORE. CASING(S) DEPTH ANNULAR MATERIAL
FROM SURFACE HOLE | TYPE (Z) FROM SURFACE TYPE
DIA. INTERNAL|  GAUGE SLOT SIZE -
tnenesy | E | B é’gé M GRADE  (DIAMETER| OR WALL I ANY MENT|TONTE| FiLL | FILTER PACK
Ft. to Ft. z § o§ 2 (Inches) THICKNESS (Inches) Ft. to Ft. . | (2) (TYPE/SIZE)
: 0. 400 X | cuttings
1 '
1 ¥
1 |
1 1
Ll 1
T U
1 1
: X
ATTACHMENTS (Z£) CERTIFICATION STATEMENT
Geologic Log 1, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief.
—— Well Construction Diagram NAME HUCK _ DRILLIHG ‘
Geophysical Log(s) (PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED)
—— Geophysica )
—— Soil/Water Chemical Analyses 2110 Penny Lane & Napﬂ CA 94559
oth ADDRESS : ; 4 : (¥1) 4 STATE zIP
— er
Soned ) 4-26-93  439-746
ATTACH ADDITIONAL INFORMATION. IF IT EXISTS. 7 OATE SIGNED T57 TICENSE NUMBER




Y

o

GUADRUPLICATE

Page L 1 osd
Owner’s Well No.

STATE OF CALIFORNIA

’ For Local Requirements Well6 WELL COMPLETION REPORT I N R A I O

Refer to Instruction Pamphlet

- 407633

|
10

N

[~-—DWR USE ONLY = DO NOT FiLL |

STATE WELL NO./STATION NO.

0L

Date Work Began 451893 Ended 4131 ‘993 _79: L/ 5 ; ‘-AT'TUDE LONG'TUDE '
Local Permit Agency Hapa County Environments] Mamt., 3 @ L] Lol e )
Permit No. 860 Permit Date ‘él"’“l? 2 d 993 - . APN/TRS/OTHER —
- GEOLOGIC LOG - - sWELL OWNER
ORIENTATION (£} _X_ VERTICAL . HORIZONTAL .. ANGLE ____ (SPECIFY) :
DEPTH TO FIRST WATER (Ft) BELOW SURFACE /12 i
DEPTH FROM f :
SURFACE DESCRIPTION - \\,— -
Ft. tlo Ft. Describe material, grain size, color, Vez‘c‘mg}:_ \ s E“ 1 i{ WELL I. @CATION
: : i PR ) Rl Address N L e
G 3 | top soil e Gty ezt
T vclc:mx:?.c,@a}z} N County ___-._Hapa. ~
. ;5 E gﬂ E Vﬂlﬁaﬂi{‘. ??f«?im‘ “\ =~ - ,l’ "5 _ APN BOOk ﬁtﬁg *’Page 1‘§ﬂ Parcel ﬁ&ﬂ
"‘,‘ &-ﬁ 1 3% ) ﬁaﬂd&ﬁ@ﬁ‘&? -y J .. T ) 2 :gﬂ 2 Townshlp — Range Section
&3 75 ¢ mhales N\ ] :'“’v, k I Latltude : ! NORTH Longitude .1 L. WEST
?5 L3200 } BEQC ,’332.6:)11& PR e {25 «‘\(’, DEG.  MIN.  SEC. DEG. MIN.  SEC.
12@\ 170 ’l $ﬁ& r ) X ,‘ﬁn" =T LOCATIN%ETSKETCH —EACTIVITY (L) =
) '\ i X ; = - NEW WELL
170 'K}’?:) \Q&B{I&Q}@ﬂﬁ‘ = - T #2-1993 MODIFICATION/REPAIR |
1f,‘§) 419 : ‘g‘h&te WP 3 ({N:\} “ i - Deepen
219 35}(}‘\& H ,@G}fg ‘saﬂdﬁt{)ﬁﬂ!‘sufﬁ ( ﬁ%ﬁi@ — Other (Specity)
3400 358 0 sanciamn& ST !
350! ﬁw L 5375,,«34:64"%:’\ ﬁ%:‘sgmaem thoughtsiala  oesTROY (aserbe
N \ N ‘Procedures and Materials
LN «M:_ AN Under “GEOLOGICLOG")
T o 0 ‘53;,: ~PLANNED USE(S)
- (

:I :' —— Domestic
: . __ Public
: : Q} E m E ﬂ T — Irrigation
E E ) @ I-S U W I r wm— industrial
. N J e “TEST WELL”
JUN ) R 1993 —-_ CATHODIG PROTEC-
TION

—— MONITORING
WATER SfPLY

S
Hllustrate or Describe Distance of Well from La — OTHER (Specify)

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

H
1
i
b
t
I
T
1

Lua

D

TOTAL DEPTH OF BORING

DRILLING
METHO

Kotary (air) Cun

WATER LEVEL & YIELD OF COMPLETED _WELL

DEPTH OF STATIC f=21-03
WATER LEVEL : (Ft) & DATE MEASURED

- pUnp
ESTIMATED YIELD (GPM) & TEST TYPE _p
TEST LENGTH

(Hrs.) TOTAL DRAWDOWN

TOTAL DEPTH OF COMPLETED WELL (Feet) * May not be representative of a well’s long-term yteld
DEPTH BoRE. CASING(S) DEPTH ANNULAR MATERIAL
FROM SURFACE | _ ‘HOLE ~ |_TYPE (£ . FROM SURFACE TYPE
. INTERNAL |  GAUGE SLOT SIZE . . ,
DA. [<lz[,gl®w| MATERIAL/ : ; CE- | BEN-
’ HiZE = DIAMETER| OR. WALL IF ANY FILTER PACK
.ot R | " |Z1EBY S GRADE (nches) | THICKNESS | (ches) Ft. to Ft. "(’15'” T(O'ﬁ”)f: (FEL‘L) (TYPE/SIZE)
U7 35 10 O ’ CORCTeLe
R & ey X pea gravel
L . . 40 600 A CRECings
Uil & prESLAG | I SUR=a1 ] : ;
" P LN A 2 inngy
J 5 SHIC Y A PIEETIC | = B Hier ) LY ;

CERTIFICATION STATEMENT

ATTACHMENTS (£)

—.. Geologic Log

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

BUCKFELDT WELL DRILLIEG

— Waell Construction Diagram

w— Geophysical-Log(s)

(PERSON, FIRM, OR CORPORAT(ON) (TYPED R PRINTED)

Soil/ Water Chemical Analyses
Other

ADDRESS

Signed

ATTACH ADDITIONAL INFORMATION. IF IT EXISTS.

21’1{} I’ennv Lane Hapa, CA 94559
’j cly STATE ) Fi3
‘4 4-26-1993  439-746
WELL DRILLER/AUTHORlZED REPRESENTATIVE f. _ DATE SIGNED C-57 LICENSE NUMBER

DWR 188 REV. 7-90

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM



},JPage I S
Owner’s Well No:
Date Work Began

QUADRUPLICATE

STATE OF CALIFORNIA

FoPLocal Requirements Well 7 WELL COMPLETION REPORT |1 . 1 |

Refer to Instruction Pampbhlet

> 407634

[ DWR USE ONLY — DO NOT FILL IN

STATE WELL NO./STATION NO.

[ L] Hn
LATITUDE LONGITUDE

Local Permit Agency _Nana County anviranm»ntal Momi .
Permit Date ...

L||||7|111|||4lj7!.

- APN/TRS/OTHER

Permit No. 32843

£-20-1093 —

GEOLOGIC LOG

WELL OWNER

% o
# . _
A N 2
LTI
S

ORIENTATION (X)) _E__ VERTICAL _.__ HORIZONTAL .____ ANGLE ___.-(SPECIFY)
. DEPTH TO FIRST WATER_&(FU BELOW SURFACE
DEPTH FROM i g .
_ SURFACE DESCRIPTION R ;o
Et. to Ft. Describe material, grain size, color, etc, - LOC ATION STATE L ar
1 - N B oy T A
. : = !\\'« \ o 4 A 1
_B: 5 brown clay NSk R
5. 22 brownish ciay afi%:h enbedded mck county .. Napa® 4 _
22, 50 mixed rock o0 e 2 ab QEE Page 140 parca 045
50. 60 reddish voltagic '}3:?:;; - \ Range Section
&0 80 red voleddics .« % 2 2 2 “‘) itvide \ ! NORTH  Longitude ! WEST -
50105 | red/brown/arey VoL \ii /\F\%
P P 3 V)
105 18&'.\\ valoanle Wiz, éxhycz:s.ze*maﬁmmy S 11‘90‘;‘ R SK*,‘;TCH Ty ACTIVITY (<)
= o N e o 1
‘ 188 198 B N\ reddigh Vﬁiﬁﬁﬁiﬂ Bix = A 3\; S (\ “"""""""""’""’3"“ f k\\K\ MODIFICATION /REPAIR
198, 203, »xgm&msh elay 7 (OO n D@* — Dospen
- i V A \,::a‘/

—— Other (Specify)

—w.. DESTROY (Describe
Proceduras and Materials
Under “GEOLOGIC LOG")

- PLANNED USE(S) 4
4 v

WEST

— MONITORING
WATER SUPPLY

4 —— Domestic

{\ — Public
. _2{_ Irrigation
\ — Industrial
“TEST WELL"”

CATHODIC PROTEG-

r~.~;
<=
B
E
h
=4
"C*
ﬂ
5 [0
= |

SOUTH
Illustmte or Describe Distance of Well from Landmarks OTHER (Specify)

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

 DRILLING

703

TOTAL DEPTH OF BORING (B

METHOD R{)ta‘ry - o FLUID X
WATER LEVEL & YIELD OF COMPLETED WELL
DEPTH OF STATIC 7} w30 oo

71 (Ft.) & DATE MEASURED " 23 1993

WATER LEVEL ___i.é_ : 5 j* 11:{?‘:-

ESTIMATED YIELD*
TEST LENGTH (Ft)

(GPM) & TEST TYP%
(Hrs.) TOTAL DRAWDOWN _ 252 _

TOTAL DEPTH OF COMPLETED WELL (Feet) ¥ May not be representative of a well’s long—zerm yzeld
DEPTH BORE- CASING(S) DEPTH ANNULAR MATEBIAL
FROM SURFACE HoLE  |_TYPE (2 - FROM SURFACE = TYPE
DIA. |2]=].=l%| MaTERAL, |INTERNAL| GAUGE SLOT SIZE _ o Teen
y Z{uizdl s DIAMETER{ OR WALL IF ANY K K FILTER PACK
. to Rt | 9 S1EBOY GRADE (nches) | THICKNESS |  (nches) Ft. to Pt “("EN)T T(O"f”)E (':fl"‘) (TYPE/SIZE)
9, 23 14 gy 21 1 X conpgrate
237 200 | 127 21+ 200 % [pea gravel
H 1 )
L N P
B 100 X777 Plastic 5 BOR~Z :
100 200 e Plastie B aSﬁX v-ai!; LI06 :
) ) i

CERTIFICATION STATEMENT

ATTACHMENTS (£)

Geologic Log
NAME

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

HUCKFELDT WELL DRILLING

—— Waell Construction Diagram

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

— " Geophysical Log(s)
¥ G 4559
——— Soil/Water Chemical Analyses 21 l(} ; eﬂﬁ}” Laﬂﬂ R‘Iﬂi}a 'é' 9 ¥,
oth ADDRESS W STATE ziP
J— er .
Signed __* : é{»{ 4-26-1993 439746
ATTACH ADDITION{AL INFORMATION. IF IT EXISTS. g WELL DRILLER/AU HO 76D *REPRESEI!!TATIVE DATE , SIGNED i C-57 LIQENSE NUMBER

DWR 188 REV. 7-80

IF ADDITIONAL

SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM



=5 oS TY

ORIGINAL STATE OF CALIFORNIA [~ Q4R _USE ONY = 0O_NOT. Flh N
Fie wih DWR ~ Well 8 WELL COMPLETION REPORT s
Page 1 of 1 Refer to Iastrucoon Pampliie - STA1E WELL N STATION NO e
Owner's Well No, 1:2016 SR No.2(0322915 .
Date Work Began 9/9/2016 . Ended®/21/2016 C |
l.ocal Permit Agency Napa County Environmental Mgmt o ! 1
Permit No. £15-00577 oo Permit Date 77212016 AL RS HER
GEQLOGIC LOG WELL QWNER
ORIENTATION {¥.} -~ VERMICAL __.. HORIZONTAL .. ANGLE ... .{SPECIFY) Namc'ﬂrﬁw o e e e e R
DRILLING o R
DRI RQTARY - FLUID BENTONITE { Mailing Address SN o
oLPTiROM PESCRIPTION e S 94574
Ft _to  FL_ | Describe _material. grain. size. color, eic. ciry WELL LOCATION STATE i
0 35 MIXED VOLCANIC RK W TAN SH STRINGERS Address 3549 Langtry Roallff - i o ~
| 35: 130 LARGE FRACTURED VOLCANICS City St. Helena CA
130{  134.TAN VOLCANIC ASH CountyNapa e o
1341 140:LARGEFRACTURED VOLCANICS | o\ 1ook022  Page 140 parcel 056 N
140: 290 SANDY BLUE GRAY CLAY | Township .. - Range __ ... . Section __._..__. .
290! 305:60% GRAY CLAY/ 20% SANDSTONE/ 20% SHAL F 1 atitude
""""""" ' CLAY DEG MIN  SEC oEG T MINT sEc
§05 ’ 320 GRAY CLAY - A IOC\IIO\ .SKI' TCH 7 — ACTIVITY (v —

{ necessary. PLEASE DE ACCLRATE & COMPLETE,

- NEW WELL

MODIFICATICN/REFAIR
Deepen
Other (Specw)

— DESTROY (Describe
Procedures and Materials
Under "GEOLOGIC LOG"

PLANNED USES( )
WATER SUPPLY

. Demestic ... Public
¥ Irigation .. ... Industrial

EAST

MONITORING .
TEST WELL .. _
FATHODIC PROTECTION

HEAT EXCHANGE -

DIRECT PUSH . .
L INJECTION
VAPOR EXTRACTION __..
SPARGING ___
o soutH e REMEDIATION __
Hhusirare or escribe Distance uf Well fiom Roads Hmh.‘m.;_.n

Fences, Rivers, etc. and attach a map. Use addiliona! paper if CTHER (SPECIFY).__._

WATER LEVEL & YIELD OF COMPLETED WELL

DEPTH TO FIRST warer.N/A tFe) BELOW SURFACE 1
T T CEPTH OF STATIC
et o - - -| water tever .7 (FI}& DATE MEasuRep  9/21/2016
- - — ESTIMATED ViELD * 22___ . (GPmpe TesT Trre AIR LIFT
TEST LeNGTH_ S (Hrs; TOTAL Crawbown NFA_ impy
TOTAL DEPTH OF COMPLUTED WELLAGBS __  (Fenp) May not be representative of a well's long-term vield,
DEPTH 1 gore. | I CASING 8). DEPTH | ANVULAR MATERIAL_
FROM SURFACE | ‘HolE TYPE TAN ! FROM SURFACE TYPE
) : - i
[ — e—— 4 DIA. x‘ g o MATERIAL 1 INTERNAL GALGE SL0OT SIZE - — - CE BEN
| {nches) 5 % ‘O'C a GRADE DIAMETER] OR waLL | IF ANY MENT TOMITE s | FILTER PACK
Ft . —[0_ i _m 80573 L 7(Infhes? “ THICKNESS [ ({Inches) F1 ” 1‘0 F_T ) () -(/) i - (TYF'E-'S‘T—EE__.
0. 180 12 . I ) Q0 850 v 10SKSAND
180 320 9] [T S 55 . .180] Y #6SAND
. S I 180 320" ¥ PEA GRAVEL
(T 79 v Co PVC F480 6 SDR-21! T i i r-— T
735 - 149 (Yi TTTPVCRA80 [ UTTTTEY SDR-21TTTTTT032° T [ B
1495 “ 169 ’ ”_‘/‘ : _PVCF_JBO _‘ T8 SDRIZTT a1 - - - - . - -
ATTACHMENTS { » ) CERTIFICATION STATEMENT
,,,,,, Gealagic Lag

Wall Censtruzlion Diagram

- Geophysical Logis) {PERSOMN, FIRM. CR

SoilfWater Chemical Analysis 2110 Penny Lane.

1 N Napa | —...—CA 94558
- Other . ADDRESS “‘ f‘ cITY 05 STATE ZIP
H ADDITH RMATION, IF IT Sgned . - /30116 . 438746
ATTAGH ADDITTONAL INFORMATION.IF IT EXISTS. WELL DRILLER/AUTHORIZED REPREBENTATIVE DATE SIGNED C-57 LICENSE NUMBER
DWR 188 RI-V 11.97

I, the undersigred. cerlify that this report is complete and accurate to the best of Ty knowledge and bebef

name  HUCKFELDT WELL DRILLING, INC.

IF ADDITIONAL SPACE IS NEEDED. USE NEXT CONSECUTIVELY NUMBERED FORM



ORIGINAL
File with DWR

Well 9
Page 1 of 1

Owner's Well No._1-2014

Refer 1o Instruction

STATE OF CALIFORNIA

WELL COMPLETION REPORT || |

Pamphiet

No-@0237616

DWR USE ONLY - DO

NOT _ FILL . AN e

oL

|

| 1 E

|

STATE WELL NO./ STATION NO.

Co

L0

Date Work Began 11/5/2014 . Ended11/17/2014 LATITUDE TGNGITUDE
Local Permit Agency Napa County Environmental Mgmt D S T I A ’
Permit No. E14-001 80 Permit Date 3/1 7/201 4 APNITRS/OTHER
GEOLOGIC LOG WELL OWNER
ORIENTATION () v VERTICAL ____ HORIZONTAL —_ ANGLE ____(SPECIFY) | Name John Gantner
DRILLING -
ROTARY __ FLuip BENTONITE | Mailing Address 3549 Langtry Road
DEPT':: oM METHOD DESCRIPTION St. Helena CA 94574
. to EL Describe material, grain, size, color, eic. Ty N STATE 2P
0/ 10!RED, BROWN VOLCANIC ASH Address 3549 Langtry Roag -t LOCATION
10 15 TAN ASH City St. Helena CA
15: 25 TAN ASH WITH EMBEDDEDROCK CountyNapa
25 40 GRAY SANDY ASH R | APN Book 022 .....Page 140 Parcel 056
40 55: TAN ASH WITH EMBEDDED ROCK Township Range Section
55  90:FRACTURED GRAY VOLCANIC ROCK Latitude ) 1 ; .
90! 135: TAN VOLCANIC TUFF DEG. MIN. SEC. DEG,AC»]@R./ iy %zc)
135; 160 FRACTURED BLACK VOLCANIC ROCK . NEwW WELL
160, 180 | GREEN SANDY ASH MODIFICATION/REPAIR
180: 220: FRACTURED BLACK VOLCANIC ROCK —_ Deepen
2200  245:GREEN SANDY ASH — Omer (Specity)
245 300: GRAY SHALE AND CLAY - o DESTROY (Describe
— e
: : CONTINUED CASING LAYOUT PLANNED USES (<)
178 218 SCREEN PVC 6" .032 SLOT . WATER SUPPLY .
218’: 238 BLANK PVC 6" B g < ll::z;n;ls;: — Pulc.
f i . MONITORING ——
L S N TEST WELL ___
; CATHODIC PROTECTION...
R : - T HEAT EXCHANGE —
T DIRECT PUSH___
: I INJECTION __.
—_— VAPOR EXTRACTION
; SPARGING ___
N A SOUTH —— REMEDIATION __
:A ——————\ Mustrate or Describe Distance of Well from Roads, Buildings,
. Fences, Rivers, ctc. and attach a map. Use additional paper if OTHER (SPECIFY)
; ~—| necessary. PLEASE BE ACCURATE & COMPLETE. e
WATER LEVEL & YIELD OF COMPLETED WELL
DEPTH To FIRST WaTEr—11Q _ (Ft) BELOW SURFACE 1
DEPTH OF STATIC
WATER LEVEL (FL) & DATE Measurep 1 1/17/2014
: : gsTiMATED YiELD + 90 (Gpm& TEST Tyee_ AIR LIFT
TOTAL DEPTH OF BORING 300 (feeq TEST LENGTH.2 (s ToTAL orawoownN/A ¢y
TOTAL DEPTH OF COMPLETED WELL238 ____ (Feet) May not be representative of a well's long-term yield,
DEPTH BORE - CASING (8) DEPTH ANNULAR MATERIAL
FROM SURFACE | ToLg | TYPE (£) FROM SURFACE TYPE
- DIA. |x|3 % @]  MATERIAL/ | INTERNAL|  GAUGE SLOT SIZE CE- | BEN-
foo R (inches) | % | ét o GRADE DIAMETER ODI? WALL I‘F ANY e MENT | TONITE FILL F"-Jg:'STQSK
8 : 2|9 E E {Inches) THICKNESS - Enches) . o . )] W) ; ( 3
0. 260, 12 _ 0, 57/ v | I10SKSAND _
260: 9 3 v
60: 300 w_ i || 57 260 Y, |#6 SAND
: _, ) o 26Q 300 ‘ CUTTINGS
Y 98 PVCF480 6] SDR-Z1 .
98158 v PVC F480 ] - o3 1
t58 178 '"T PVC F480 SDR-2T]

ATTACHMENTS (/)

CERTIFICATION STATEMENT

Geologic Log
Wall Construction Diagram

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

NAME _HUCKFELDT WELL DRILLING, INC.

___ Geophysical Log(s) (PERSON, FIRM, OR ﬁRPORA fN) {TYPED, OR PRINTED)
— Soil/Water Chemical Analysis 2110 Penny Lane | ¢ (I e Napa CA 94559
oy oo n (Niegh T inena T asetas
Signed hd A % - -
ATTACH ADDITIONAL INFORMATION, iF IT EXISTS. WELL ORILLERIAUTHORIZED REPRESENWTATIVE DATE SIGNED C-57 LICENSE NUMBER

DWR 183 REV. 11-97

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM




A

!

PRIGINAL

£ po NOT EHLL N

) 1 ll STATE OF CALIFORNIA ‘ DWR _USE ONLY
Fiewith bwrR  Well 10 WELL COMPLETION REPORT |[ 1 | | 1 | |/ |
Page 1 ofi Refer to Instruction  Pamphlet STATE WE NO.I/S‘{ATIO&I NP/
Owner's Well No._Well #1-04 No.2(015184 Lot LI |
Date Work Began _8/16/2004 , Ended8/25/2004 LATIVBE h \‘<,%’¢ NGIVUDE
LocalPemutAgcncyNapa_CQumy_EnmmnmemaLMHMf ' T T Y ot O T O O
Permit No. 9612625 Permit Date 3/1/2004 AEHTRIOTHER
GEOLOGIC 1.OG WELL OWNER
ORIENTATION () Daﬁ—'ngTICAL —— HORIZONTAL — ANGLE — (SPECIFY) | Name Euiummiiaiitcr
metHop ROTARY FLuip BENTONITE { Mailing AddressUlSSSaSuasmsvRingg, o
CEUREACE DESCRIPTION dhirmismisainil|age Wy |
FtE io Ft Describe material, grain, size, color. etc. cy WELL LOCATION STATE 2P
0 5 [ TAN CLAY ‘Address 3505 Spring Motntaiti Rogd o
5 35| GRAY CLAY City St. Helena CA
35 100 | BLACK VOLCANICS County Napa
19,108 MED VOLCANICS APNBook22 _Page260____ Parcel 04
5 Township — Range Section
290/ 294 SANDSTONE Latitide . L
294 300: GRAY CLAY DEG. MIN. SEC. DEG. MIN. SEC.
300 302 | SANDSTONE — LOCAT;gl:mSKETCH —ACTIVITY () —
- NEW WELL
302 305 | GRAY CLAY MODIFICATION/REPAIR
305 330 SANDSTONE & SHALE — Deepen
330 335 GRAY CLAY —— Other (Specify)
335 358 | SANDSTONE & SHALE DESTROY (Desciibe
358] 380 | HARD SANDSTONE - Em;euugééingi%tfgag
nder ™ ]
380 400 SHALE & CLAY PLANNED USES ()
WATER SUPPLY
CONTINUED CASING LAYOUT Domestic — Public
tqati Industrial
337 357 |BLANK PVC 6" ¥ inigation ; nGus a
357] 307| SCREEN PVC 6" .032 SLOT s
PATHODIC PROTECTION._
i HEAT EXCHANGE ——
DIRECT PUSH___
INJECTION .
VAPOR EXTRACTION —_
SPARGING ___
Ilustrate or Describe D::la::f.ozz_lfj;l;’till  from Roads, Hmlzlmgs OTHF;IIE?M;?’?;S:)_
0CT-=-5-2004 b o s Y -
e g WATER LEVEL & YIELD OF COMPLETED WELL
ENVIBONMEL&E'I'AL. MANAGEMENT pEPTH To FIRsT WATER-N/A __ (F1) BELOW SURFACE 1
DEPTH OF STATIC
WATER LEVEL (FL) & DATE MEASURED __5/25/2004
200 gsTMATED YiELD * 4 (epmy& TesT Tyre_ AIR LIFT
TOTAL DEPTH OF BORING .~ . (Feet) TEST LENGTH. 2 @rs) ToTaL brawoownN/A @y
TOTAL DEPTH OF COMPLETED WELL387 (Feet) May not be representative of a well's long-term yield.
DEPTH CASING (5) DEPTH ANNULAR MATERIAL
FROM SURFACE | Sione ™ [ TYPE )] FROM SURFACE TYPE
DIA. {x|B g 6] MATERIAL/ |INTERNAL| GAUGE SLOT SIzE ce | BEn-
(inches) | S}l &5 GRADE DIAMETER| OR WALL IF ANY MENT| ToNTE: Fi | FILTER PACK
Fl. to Ft SEIEEE (inches) | THICKNESS {inches) . to Ft w0 | ] @ (TYPEfSIZE)
0 100 12 0 25| v CONCRETE
100] 400 10 25 56 v CHIPS
0 g7 PVC F480 6 SDR-21 56 397 v | #6 SAND
97 177 v PVC F480 6] SDR-21 .032
177 277 PVC F480 6| SDR-21
277 337 v PVC F480 6] SDR-21 032
ATTACHMENTS (v ) CERTIFICATION STATEMENT
— Geologic Log 1, the undersigned, certify that this report is complete and accurate to the best of my knowledge and befief.
—— Well Construction Diagram nave _HUCKFELDT WELL DRILLING
___ Geophysical Log(s) (PERSON, FIRM, OR "ORPORA'ZON) (TYPED OR PRINTED)
— SoilWater Chemical Analysis 2110 Penny Lane \ 340 Napa CA 94559
— Other ADDRESS w,/\ ‘[J f j ooy y STATE3 4GZIP
y 4 09/23/04 439-7.
ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. Signed WELL DRILERAUTHORIZED REPRESENTATIVE DATE SIGNED C-57 LICENSE NUMBER

DWR 188 REV. 11-97

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM




E20-C0HD WeLL WL 202

R State of California
", Well 11 Well Completion Report

Form DWR 188 Submitted 5/26/2021

WCR2021-006345
COwner's Well Number  1-2021 Date Work Began  04/22/2021 Date Work Ended 0572172021
Local Permit Agency  Napa County Planning Building and Environmental Services
Secondary Permit Agency Permit Number E20-00648 Permit Date  12/21/2020
Woell Owner (must remain confidential pursuant to Water Code 13752) Planned Use and Activity
Name SEEERENEEEEEE Activity  New Well
Mailing Address  qEEEEENENENENND :
Planned Use Water Supply Domestic
City S State @i Zp U
Well Location
Address 3620 Spring Mountain RD APN  022-140-045
City St Helena Zip 94574 County Napa Township ~ 08N
Latitude 38 3 18 N Longtude -122 31 51w ange 06W
- - Section 28
Deg. Min. Sec. Deg. Min. Sec. Baseline Meridian  Mount Diable
Dec. Lat. 38.5219444 Dec. Long. -122.5308333 Ground Surface Elevation
Vertical Datum Horizontat Datum  WGS84 Elevation Accuracy
Location Accuracy Location Determination Method Elevation Determination Methed

Borehole Information

Water Level and Yield of Completed Well

Crientation  Vertical Specify

Drilling Method  Diract Rotary

Drilling Fluid Bentonite

Depth to first water
Depth to Static

{Feet below surface)

Water Level 215 (Feet) Date Measured 05/21/2021
. Estimated Yield* 35 (GPM) Test Type Air Lift
Total Depth of Boring 600 Feet
Test Length 3 (Hours) Total Drawdown (feet)
Total Depth of Completed Well 595 Feet

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

Geologic Log - Free Form

Depth from
Surface Description

Feet to Feet

0 3 top soil

3 150 | hard fractured volcanics
150 210 | 80% gray clay f 20% sandstone
210 265 | hard sandstone
265 315 | 80% gray clay / 20% sandstong
315 480 | sandstone with clay stringers
480 540 { hard sandstone
540 600 | sandstone with clay stringers

RECEIVED
JUL 61 202

Napa County Planning, Building &
Environmental Services

Form DWR 188 rev. 12/19/2017 Page 1. of 2



.. Well 11 cont.

Casings
Wall Outside Slot Size
Casing |Depth from Surface Scroen .
Casing Type Material Casings Specificatons | Thickneas | Diameter if any Description
# Feet to Feet gnches) | inches) | TYP® | (inches)
1 0 215 | Blank PVC OD: 5.563 in. | SDR: 0.265 5563
21 | Thickness: 0.265
in.
1 215 275 | Screen PVC OD: 5.563in. | SDR: 0.265 5.563 Milled 0.032
21| Thickness: 0.265 Slots
in,
1 275 315 | Blank PVC OD: 5.563in, | SDR: 0.265 5563
21| Thickness: 0.265
in,
1 315 435 | Screen PVC OD; 5.563in. | SDR; 0.265 5.563 Miiled 0.032
21| Thickness: 0.265 Slots
in.
1 435 455 | Blank PVC OD: 5.563in. | SDR: 0.265 5.563
21| Thickness: 0.265
in.
1 455 535 | Screen PVC OD: 5563 in. | SDR; 0.265 5563 Milled 0.032
21| Thickness: 0.265 Slots
in.
1 535 555 | Blank PVC 0OD: 5.563in. | SDR: 0.265 5563
21 Thickness: 0.265
in.
1 555 575 | Screen PvC ©D: 5.563in, | SDR: 0.265 5.563 Milled 0.032
21| Thickness: 0.265 Slots
in.
1 575 595 | Blank PVC OD:5.563in, | SDR: 0.265 5.563
21| Thickness: 0.265
in.
Annular Material
Depth from
Surface Fill Fill Type Details Filter Pack Size Description
Fee! 1o Feet
0 4 Cement Other Cement concrete
4 56 Bentonite Other Bentonite grout
56 595 Other Fill | See description. #6 sand
Other Observations:
Borehole Specifications Certification Statement
Depth from 1, e wrdersignad, carify that this report is complata and acturats 10 the ba st of my knowleoge and baliet
Fs‘:';"“,f"t Borehole Diameter (inches) Name HUCKFELDT WELL DRILLING INC
eet to Fee
Person, Firm or Corporation
0 &0 12
P,
50 500 | 9 994 KAISER ROAD NA. A CA 94§SB
Address City State Zip
Sigred  afectronic signature received 0572712021 435746

C-57 Licensad Yater Well Contractor Date Signed C-57 License Number

DWR Use Only

CSG# State Well Number Site Code Local Well Number
L[ [ ] IN | L L[] Iw
Latitude Deg/Min/Sec Longitude Deg/Min/Sec
TRS:
APN:

Form DWR 188 rev. 12/19/2017 Page 2 of 2




V™ /570,«6 F/Z/A/C } : i , , S e e
ﬁ«@en USE ONLY Well 12 AP N :
FEE . TS {;i NAPA COUNTY HEALTH DEPARTMENT R E @ E W E .
. B‘A‘TE A DIVJSION OF ENVIRONMENTAL HEALTH Iy
o “ 7% | APPLICATION & PERMIT TO CONSTRUCT MAY8 1978
ECEIPT NO, ., e .~ A WATER WELL \
S / /( \/Eﬁ,’ ,-'/

8y e | DIVISION OF «
| g A ENVIRONMENTAL HEALTH:

A ADDRESS o DATE

P . . Ly ? ) ON)
g A B Fy e ; /WB LO&T'U # F ‘} 1 -
NAME T ADDRESS"’)g 7 A
: ; © (WELL DRILLER)
~ TYPE OF NEW WELL __.{:S_._.___.__ RECONDITIONING ... DEEPENING
WORK . TESTHOLES .. DESTROYING e OTHER
‘ TYPEIPERMIT _______ TYPEWPERMIT . FEE
" 'PROPOISED DOMESTIC .f__.»»_, IRRIGATION —________ INDUSTRIAL > MUNICIPAL
USE / ¢ - TESTWELL . ' _ OTHER
Sewage disposal on site (existing or propowd')' Public . Individus! ____25;..___ Private.
Distance from well to any part of nearest sewage disposal system.L 300 . feet . .
(Sketch of site to accompany application.) B i
* TYPE OF EGOIP. Rotary | Cable__»_____ HendDug__________ Other
MENT TOBE USED T
- ;CONST ﬂUCT!ON Diameter of casing R Material _ VA Annular Space: Size
MED Sealed with: Concrete _______  Grout _?4____ "+ . Neat Cement
Conductor Casing: *© Yes No o4 Material
Chlorination by: . Qwner __;(___ Pum:; Co. . Driller
A ‘ % . t ‘
O il A .
: ’(sr&NATu‘ﬁ'e OF AfPIHEANT) *
, CASING , WELL LOG
CONSTRUCTION (Formation; describe by color, size Of Ww “W' L
Total Depth lgg - Ft. ‘ o w0 0t _Ei
Surface Seal to =Y Ft algh e BT T
Any stratas sealed: Yes .. No .X__ 0 LO H“ wanQS kSM&(Ll)OL‘J,ﬂV‘S
;. 1t yes, depth of stratas: : 60-906 £+, e Y"OC
From..._. Ft.to ______Feet
© From ... Ft.to_____ Feet 90~ 95’ T 1"°QK‘V\ \&P T’DCK
”Porforatioas.:b 13 h(]5-[ 1ISFF. \/ roc K
From 90 Ft. to 130 Feet SR 25
. v— . Q
From- ... Ft.to _...._ Feet HS / H b K&Q h

From . . Ft.to . ... Feet }35—/30'?7". blue S‘LCLL

/ WATER LEVELS
First water at A_..‘_QLS_A._ Feet
Static level at ... T2 Feet

WELL TESTS T v

How performed LX Le —
Yield 40 GPM with Z0_ Feet ,
Drawdwwn L Fu after Hrs.

sined _(2et” [ Gellias

* License No R‘/ﬂ77




N
QUADRUPLICATE
Use to comply with
local requirements

THE RESOUR

Well 13

Notice of Intent No.

Local Permit No. or Date ;9_’_1.3.'_3.9__

STATE OF CALIFORNIA

CES AGENCY

DEPARTMENT OF WATER RESOURCES
WATER WELL DRILLERS REPORT

Do not fill in
No.

324601

Other Well No.

(12) WELL LOG: Total dépth 400 ft. Completed depth 400 ft.

from ft. to  ft Formation (Describe by éolor, character, size or material)
(2) LOCATION OF WELL (See instructions): 9- 5 top soil
County _ﬁ_;_!_@ Owner’s Well Number 5- 10 hrﬂm ‘:1 ay
Well address.if different from above 3620 sgf ia& Mtn., Rd. 10- 22 tuff =
Township iR Range - Section 23 22- 30 sand
Distance from cities, roads, railroads, fences; etc. 30- 85 ’Cl;&}" W[ mbedded rock
, 85-170 fractar§§;%£§canic rock
S 170-235 grapy~clay
A P.# 22-140-30 %gg—ggg é& ‘f :gz sandstone
3) TYPE OF WORK: Al A"i'*an ‘ clay
o woll F Doomening 0| 330-336 Nay ® shale
Reconstruction o 336-489 suhdstone/ clay § shale
Reconditioning 0O
Horizontal Well O
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" {destruction materials and pro-

cedures in Item 12)

(4) PROPOSED US

Domestic

Irrigation

Industrial

Test Well

ggon

Munici

BN

DWR 188 (REV. 12-86) . .

. WELL LOCATION SKETCH . < N
(5) EQUIPMENT: cm«)ﬁﬁ : Y. ‘
Rotary [ X Reverse [] & Si : NN G)
- Cable O Air O Q ety of bore
Other. [] Buck : %rom M{C\ \\3\/
{7) CASING INSTALLED: \ ) ) PE
Steel [T Plashc [} y]z\oftgﬂ;?\ion or size of »&%
From o )D' Gage or \S\' - o Enn!}h,!' NAL \5"4‘3&0‘»’; =iy
ft. . - Wall > o size ~ [ R
+2 | 408" | pdg0] 1004040 1/8" -
CLS. NN -
200 | AN -
- (9) WELL SEAL: -
Was surface sanitary seal provided? Yes X Nold if yes, to depth 4_ ft. =
- Were strata sealed against pollution? Yes []° No 13 Interval Cft
- Method of sealing __M ete Work started___g__g lm&)mpleted_il_z__ 19 j__.g )
(10): WATER LEVELS: ‘ 105 WELL DRILLER’S STATEMENT:
th of i & ft.
) Depth of first water, if known “y m “ | This well was drilled under my jurisdiction and thi 1eport is true to the
Standing level after well completion I_Q_Z : ft | best of my know fgdgg and beligf. . ) ’j,,.,—.
(11) WELL TESTS: ' . Signed ____sims Jwy i{' e s
Was well test made? Yes [X " No [l Ifyes, by whom? . driller oy ]
D b Bater g | nawe__HUCKFELDT weLL %%%f LLING
Depth to water it start of test 12 ft. Atend of test __s ft. 2110 ?(Person fmn,ﬁr corporation) (Typed or printed)
Discharge: _J_ gal/minafter _J_ hours Water temperature Address enny ane_ ‘ _
Chemical analysis made? * Yes (] No [1.X If yes, by whom? v City ﬂm - : ‘ZIp gégsg _
Waselectriclogmade © Yes ] ~“No [J+ Ifyes attach copy tothis report License No. 439~ ?45 — Date of this report sa e
IF ADDITIONAL SPACE 1S NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 86 96355
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QUARQRUPLICATE : THE RESOURCES AGENCY , QQ / ;\ - Do not fill in
Use to comply with DEPARTMENT OF WATER RESOURCES :
 local requirements " WATER WELL DRILLERS REPORT 324503
Notice of Intent No. s ) ) k . 7 State. Well No.
“Local Permit No. or Date 10-13-8% ‘ v Other Well No. — L
(1) OWNER Name -!M_ (12) WELL LOG: Total depth 53& ft. Comp]eted depthk 39{} ft.
- ookl - from ft.. to - ft. Formation (Describe by color, 'chakracter, size or material)
ZIP i ‘ —
(2) LOCATION OF WELL (Sec instructons) 43—__?; ;ig};;;{ :’i‘iﬁéaé rock
County _&M Owner’s Well Number — .
Well address if different from above 3620 Spring Mtn, Rd.| 90-100 brown Cl&y
Township ‘.B_:_ql Range 6$‘ Sectxon 2 3 1 ﬁ&— 138 lava :
Distance from cities, roads, railroads, fences, etc. 42+ R/ ¥ 138146 ‘:lﬁ}f N\ __ :
_ road, 136200 mixed vﬁx{‘s\a {cs/ greenstone

. . 200-260 grepnstonk san&staae-
AP.§ 22-140-30 260265  clax\o\.

(3) TYPE OF WORK: 269-283 reeks«t‘aﬁw § sanéstene
New Well [ Deepening [ 283 306
Reconstruction ’ O _ A O
Reconditioning O v \ : 2
Horizontal Well O o~ \ ' /\\ &N

| Destruction (] (Describe -~ \\ — hd o k&\\/

( ,
destruction materials and pro- \\\\ N Q_J) ~ )
cedures in Item 12) \\\/ \)) N \>1) -
g - f YN
(4) PROPOSED  USl N N ((\) A\V‘/\\
Domestic L/ ‘A — %\\_}l ,_\V\ <
kfIkr‘rigatit.m / & \ ~ AN
Inidustrial o /(}\\_\O - b\ <
Test .V‘-/ell ‘ BN < r‘\ %
i AN
I <o
WELL LOCATION SKETCH }"{‘be 2N AN\

(5) EQUIPMENT: % ¥ - Q/\— </ ' /B‘\ '
Rotary X b Reverse - [] ;’ . 3 G> / J L/SSJ i) >
Cable [ Ar O Q iathetd; of bore l_% i : <t Tz k
Other [ Buck Med from > 7y \\\\/ - : ~ py . ~4d ﬁ/ 13? i

' i~ | Yy i/
A , ,
{7) CASING INSTALLED- \ ) (8 PE Tm%s; B . ~ _ SO0 JU T
Steel [] Plastlc |l Ty?\of@\lon or size of/@a@ — Jan " Ae . o=

From : }D' . Gage or T ot - ) . '“TUNMFA;::‘,‘ Or
ft. f 1 i . Wall >~ 9 size - . ) . AL MAfﬂfz}nh

+2 | 200N F480[ 80 1/8" - R Ny
CLS.| 120 _ factory - :
200 [ 180 N 1/8" -

(9) WELL SEAL. B -
Was surface sanitary seal provided? Yes (X No [0 If yes, to depth._z_l_ft. -

Were strata scaled against pollution? Yes (1 No (X Interval ___—  f¢
Method of sealing - oncrete Work started_iu_ 19:39 Completed_}.mm
(10) WATER LEVELS: 115 WELL DRILLER’S STATEMENT:
Depth of fi L ifk ~ BPDYOX, &
pth.ol first water, if known f This well was. drilled under my ]unsdtctton and’ thls report is true to the
Standing level after well completion ﬁ ft. | best of my knowle, ge and bghef ?] i
(11) WELL TESTS: Signed J o s Pasab,
Was well test made? Yes (X No 1  Myesbywhom? _ driller #{Well Dri tr
Trmatien T e ] ot T e e ﬁtzsmz.f;’r WELL DRILLING
Depth to.water at start of test _ﬂﬁ_ ft. At end of test 3 ft. rgPerson, firm, or corporanon) (Typed or prmted)
Discharge _5_ gal/min after A_ hours ) Water temperature : Address - 9 r 59
‘Chemical analysismade? Yes [1 - No Ex If yes, by whom? : i Clty Nap . Z1P 3
‘Was electric’log made - Yes-[] ~ No [X " If yes, attach copy to thisreport: .= License No. 439 746 _. Date of this report Mg
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STATE OF CALIFORNIA

. 7 THE RESOUR!

CES AGENCY‘ - JUN 28 1989 Do not fill in

DEPARTMENT OF WATER RESOURCES

WATER WELL DRILLERS REPORT DN %@4 13

ENVIRONMENTAL MA*MGE:
State Well No.

Other Well No.

(12) WELL LOG: Total depth 328 ft. Completed depth 325 ft.

City

(2) LOCATION OF WELL (See instructions):

m—- from ft. to ft. Formation (Déscribe by color, character, size or material)
ZIP ) — ——
0 _— 15 Iract rock

County B&pﬁ %er’g Wg 1 Nurgggr*_m‘

Well address if different from above

gleng  _

Township Range

Section

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

A P.#22-140-30

(3) TYPE OF WORK:
New Well B] - Deepening O

Reconstruction g

Reconditioning d

Horizonta] Well (|
Destruction- {1 (Describe

destruction materials and pro-
cedures in Item 12)

(4) PROPOSED USF

Domestic

Irrigation

Indﬁstrial O
Test Well O
Munici 0

WELL LOCATION SKETCH

VI A
WS
~ 2

(é"ibe) N

(5) EQUIPMENT: A,
Rotary [x Reverse O
Cable [ Air X iahetds of bore ’
Other [ / Buck Hro ﬁ_\g (i\/
(7) CASING INSTALLED: \ ) (8) PE ATTG%S: ' °J _
Steel [] Plastlc [x Tyg\o@)im or si@,(W@& _
From ) ,,D . Gage or @%t =
ft. BN ﬁ Wall \{a oE N\ [\ size _
$'33 R 18" -

—0 325044 <160

AN

RNNE

(9) WELL SEAL.:
Was surface sanitary seal provided? Yes

Were sﬁata sealed against pollution? . Yes []
Methed of sealing ‘

No [ I yes, to depth __&___ ft.
No Ek Interval - - ft

Work started_g‘w__ 19 Completed @

(10) WATER LEVELS:

Dépth of first watér, if known

Standing level after welt completion .

| WELL DRILLER’S STATEMENT:

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

(11) WELL TESTS:

Was well test made? . Yes No (]
Typeof test . Pump
Depth to water at start of test: - ft.

ﬂ ft.’
1f yes, by whom?
Bailer- []

Discharge _2@. gal/min after _3_ hours Water temperature |

‘Chemical analysis made? Yes 51 © No Ex If yes, by whom?

City ZIP

Was electric log made Yes O - No' q__lf yes, attach copy to this report
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License No %—_ Date of this report G W I .
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Well 16

Notice of Intent No

"L‘dcuT fermit No. or Date

STATE OF CALlFORNlA X
THE RESOURCESEAGENCY -

DEPARTMENT OF WATER' RESOURCES
WATER WELL DRILLERS

" State WellNo.”_
Other Well No

740

' (12> WELL LOG: Total deﬁth__ft Depth of completed we&&.

. from ft. T rmation scribe - or, character, size or m

gi‘jﬁesﬁm’_ ~ 7 e &bF : E%;A%eﬁpre BEDVE BTG PRy el
- ” ‘ 85 _ 190 VOLCANIC ASH '

( 2) LO%&EBN OF WELL (See mstructlons) 4 Wﬁa W&

County. Owner’s Well Number. _ AT .

‘Well address if different from above _ BSQ - ﬁse vGLcmRR SH

Township. - Range. Section 22-156“33} 6‘% - ytﬁ} mlaww LAV‘A

F640-3650 — o~~~ -

Distance from cities, roads, railroads, fences, etc

SPRING MT ROAD, END OF CRAVELDRIVE, TURN R'.{Gm

AN

¥ IN ROAD, TURN RIGHT DOWN HILL,]I:ST FAD ON

AN

- BIGHET

i

s

(3) TYPE OF WOBK:

New Well |§ Deepening [

Reconstruction a i ~ \\ .
. Reconditioning 0 \\ - v (& \\?
. i f Horizontal Well O \N - /\% ED) ‘
e Lt ’ ] u [
NP il W ot S EANNS TN\ A
. X procedures in Item L TN (? =, \W
. {4) PROPOSED S35 PN AN 7
e, Domestie - \ )

/4
N\

WELL LOCATION SKETCH

(5) EQUIPMENT: 1 (6) GRAYV
oL ‘Rotary m Reverse [
Cable [J Air EQ : 7 o o
" Other 0O Bucket [J K il \ - = oA 200 ‘rr-:: = '
(7) CASING INSTALLED (BVPERFOR \x\ \Q\\y - NGRS R
Steel% Plastic E C& Type of pe Q\ n orvsize of screen/\ = - r\\ ‘ éw :;j j
From To Dia. (%g\) 5y K\\ Qﬁ‘l@ - H B ) - . )
ft. f O?in. Wa]l f ft /4 siz - {")\] 19 ‘g‘, i
RN TS TN - ]
—2%0 | 0 60 [ 700 | A0S vus . PN
7 7 &\&\\) - R /tnr:;l‘,a;r:.r : u‘A,? -
J\ Vv TNV iR s T NE R et v 77
(9) WELL SEAL: 20 =
Was surface sanitary seal prowded? Yes No O If yes, to depth. . ™~ _ ft. -
Were strata sealed agai No g Interval__.______._ ft. - ] - . 5
Method of sealing. W&W _ ) Work started 13 —‘9 1;)' ?3 Completed, 1{}'26——_19—48-

WELL DRILLER'S STATEMENT:

(10) WATER LEVELS: ?30
Depth: of first water, if known 620 ft. } This well was drilled under my jurisdiction and thzs report is true 'to the best of my
Standing level after well completion . . ft knowledge and bplzef; \ 3 .
- - -~
(11) WELL TESTS: SIGNED._ . »-’“ o
Was well test made? Yes b No [ If yesgy whom"m__ - i m%eﬁg &Sﬂl DR:ELLIHG COMPANY
Type of test Pump J Bailer Air Lift ] I NAME. ?AGIFIG K
Depth to water at start of t&st_._@..z_?__.ft At end of test_ .. . _ft f{ﬂg % %fé W(Typed or printed)
Address.
Discharge’ = _gal/ after- - bours Water temperature.
harge - =m=gel/min afier— . ? T o SAN RAFAEL, CALIF S 94901
Chernical analysis made? _Yes [ No g If yes, by whom?, _ 3‘?169@ g g 11 2’?8
Was electric log made? Yes [J No If ves, attuch copy to this report License No Date of this xeport = i £

DWR 188 (REV. 7-76)
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MEALTH BEPT. USE ONLY
Fhu o ) / Q tf-ﬂ')
DATE: ﬁ/szawé

AP, # .
NAPA COUNTY HEALTH DEPARTMENT La-d9 G’ & &
DIVISION OF ENVIRONMENTAL HEALTH
APPLICATTON & PERMIT TO CONSTRUCT Well 17

‘A WATER WELL
(ORDINANCE 3

)

T

RICETPT NO1 _
BY: ﬂ _

T

/ NAME_{ S Ay ADDRESS._ {77 ‘9‘? et ‘iff" APAT, gwj
(Owner : ‘ (Job Location) * ~
NaitE Y/ [eese) LAYienm)Cr  sovress_T2 d. i9A EEd Lo
' cwéu Driller)
—— WEW WELL X RECONDITIONING DEEPENING _
g,,., TEST HOLES , DESTROYING OTHER
TYPE I PERMIT . zﬁ TYPE II PERMIT FEE .
PROPOSED DCMESTIC g IRRIGATION ____  INDUSTRIAL ____ MUNICIPAL _
USE TEST WELL ____  OTHER ~
Sewage Disposal On Site, (Exl.,t:ing or Proposed) Publlc Ind1v1dual Xanate
Distance from well to any part of nearest sewage disposal system:;""w feet. &
(S’cetch of site to accompany_ applicatlon.
TY-;.“OA' Rotary . Cable X Hand Dug _____ Other
EQUEIHZNT TO ‘ . o -
- Br_: USwD R -~ m—— - e - ﬁ.%" b R e “”""‘"b// difecn ] - bt
_ Diameter of casing oRY Material 5??‘58{,Annular Space: Size }9‘”
CONSTRUCTION Sealed with: Concrete ¢ Grout ___ Neat Cement Puddled Clay Other,
PROPOSED “Conductor Casing: Yes__ No_#%- Material ___
Chlorination By: Owner 2&.Puxmp Co Driller
4¢¢%i25f§;2§%?§f’m g;s“’ljﬁkf‘;5?€§i

/ (SIGNATURE OF APPLICANT)

(DATE) -

NOTICE ‘TO- DRILLER:
CASING
CONSTRUCTION

Total beétﬁ 42& Ft.

Surface Seal to 2y Ft. » - :

Any Stratas sealed:-Yes_ ~No_ X - i ‘ J/ /%’ &m,u/m;n ; .3‘4/4 7"/@6#:.;

If yes, depth of Stratas . » y,

From Ft. to Feet ‘ /S - 3/ ,?&«9@5 /W/Q /C’b

From Ft. to _Feet ' ’

Perforations - ’ 3/ /"_"?7 / &dﬂln/ &MA"’C’

From. éa Ft. to dé Feet / y, / f

. From Ft. to _ Feet \FP ST »Z.//?Cfb 04/ e

“From:_ __ Ft. to Feet N S g <% o/ -
ST _WATER LEVELS «ﬁ—/&z ! Gresy %z,c%//o I ,
First water at 52;2 Feet ’ / Y »
Static level at 7/ Feet /42 "/2& geeg /

WELL TESTS -

How performed J#%. ] '\ |
Yield SO GPM with ,Feet L

Drawdown _Ft. after E’Z Hrs. "‘ : - /’/7

{7 [s1gneds :
' " lticense # 245 Jﬁ é 7

COMPLETE 'ruls_ POXTION AND PROVIDE OWNER WITH THIS COPY,

WELL LOG

o i b, e —— s -

(Formation ‘descrlbe by color, Size of

material, struc ture)
Ft,

PUGTEN

Pt/




Napa APN 022-140-054-000 Water Availability Analysis (WAA)

APPENDIX B
WELL 2 PUMP TEST



WEEKS DRILLING & PUMP CO.

TEST PUMP LOG

JOB: Isaac Fehrenbach, Trustee

LOCATION: 00 Spring Mountain Road 054

WELL DEPTH: 472

CASING SIZE & TYPE: 6"PVC

PUMP MAKE: Submersible 15FA3

WORK ORDER NO: 52229

DATE STARTED: 6/11/2024

DATE COMPLETED: 6/11/2024

STATIC LEVEL: 246'

SETTING SIZE & DEPTH: 1 1/2" Set 460'

Date Time Operator Water Est Water Water COMMENTS
AM PM Level GPM Color Temp

6/11/24 10:00 S. Peterson 246' 17 Clear
6/11/24 10:05 S. Peterson 260" 17 Dirty/Blue
6/11/24 | 10:10 S. Peterson 275' 17 Dirty
6/11/24 10:15 S. Peterson 292 17 Dirty
6/11/24 | 10:30 S. Peterson 320' 17 Hazy
6/11/24 10:45 S. Peterson 345' 17 Hazy
6/11/24 11:00 S. Peterson 370' 17 Hazy
6/11/24 11:15 S. Peterson 395' 17 Hazy
6/11/24 11:30 S. Peterson 420' 17 Hazy
6/11/24 11:45 S. Peterson 440' 17 Hazy Sounding tube set to 440'. Left pump pumping
6/11/24 12:00 S. Peterson 440' 17 Hazy to see if it pumps off.
6/11/24 12:05 S. Peterson 440' 13 Hazy Started surging, restricted to 13GPM w/ 100PSI back pressure
6/11/24 12:15 S. Peterson 440' 13 Clear/Haze
6/11/24 12:30 S. Peterson 440' 13 Clear/Haze
6/11/24 12:45 S. Peterson 435' 13 Clear/Haze Back pressure increased to 140PS|
6/11/24 1:00 S. Peterson 430' 13 Clear/Haze static rose to 430" and held
6/11/24 1:30 S. Peterson 430’ 13 Clear/Haze
6/11/24 2:00 S. Peterson 430' 13 Clear/Haze
6/11/24 2:30 S. Peterson 430’ 13 Clear/Haze
6/11/24 3:00 S. Peterson 430' 13 Clear/Haze




Napa APN 022-140-054-000 Water Availability Analysis (WAA)

APPENDIX C
NAPA COUNTY GROUNDWATER RECHARGE ANALYSIS

OCONNOR ENVIRONMENTAL INC.
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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).

Page 2 of 36
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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.

Land Cover

Agriculture, Other
Barren

Developed
Grassland/Herbaceous
Forest, Coniferous
Forest, Deciduous
Shrub/Scrub

Orchard

Vineyard

Water

Interception
Storage Values ()

Growing Dormant

Season

0.080
0.000
0.005
0.005
0.050
0.050
0.080
0.050
0.080
0.000

Season

0.040
0.000
0.002
0.004
0.050
0.020
0.015
0.015
0.015
0.000

Type A

38
77
61
30
30
30
30
38
38
100

Table 2: Infiltration rates for NRCS hydrologic

soil groups (Cronshey et al. 1986).

Curve Number by
NRCS Soil Type ()

Type B

61
86
75
58
55
55
48
61
61
100

TypeC TypeD

75
91
83
71
70
70
65
75
75
100

81
94
87
78
77
77
73
81
81
100

Type A

2.0
0.0
2.3
13
5.9
5.9
3.2
3.2
2.2
0.0

October 3, 2019

Rooting Depth by
NRCS Soil Type (ft)

Type B

1.9
0.0
2.1
11
5.1
5.1
2.8
2.8
2.1
0.0

Type

1.8
0.0
2.0
1.0
4.9
4.9
2.7
2.7
2.0
0.0

C TypeD

17
0.0
1.8
1.0
4.7
4.7
2.6
2.6
1.9
0.0

Figure 4: Soil-moisture-retention table
(Thornthwaite and Mather 1957).
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The SWB model utilizes daily precipitation and mean daily temperature data derived from climate
stations. To account for the spatial variability of these parameters, daily precipitation and mean
daily temperature were input as gridded (spatially-distributed) time-series. The gridded
precipitation time-series was created using data from 15 weather stations in Napa County, and
the gridded mean temperature time-series was created using data from 8 stations (Table 3).
These stations were selected based on completeness of the records and to provide station data
representative of the range of climates experienced in the county. Data was obtained from the
California Data Exchange Center (CDEC), the National Climatic Data Center (NCDC), and from
Napa One Rain.

To create the gridded time-series, the model domain was divided into discrete areas represented
by individual weather stations (Figures 5 and 6). This delineation was based on climate variations
described by existing gridded mean annual (1981-2010) precipitation and temperature data
(PRISM 2010) and local knowledge of climatic variations across the county.

For the precipitation time-series, each area representing a weather station was subdivided into
four to twenty-three zones based on 1-inch average annual precipitation contours. Within each
zone the raw station data was multiplied by a unique scaling factor. This scaling factor was
calculated as the ratio of average annual precipitation within a zone to average annual
precipitation at the representative rain gage. In certain locations, typically near the boundary of
areas represented by gages located on the valley bottom and at higher elevations, this scaling
was unable to smoothly resolve differences in annual and event precipitation totals. To more
accurately estimate precipitation near these boundaries, precipitation records from the two
gages in question were averaged using weights calculated proportionally to the difference
between PRISM mean annual precipitation at a rain gage and within a selected zone. The
resulting gridded time-series is comprised of 220 individual time-series based on the scaled
station data from 15 stations.

The assignment of temperature stations was based on the understanding that the spatial
variability of temperatures across Napa County is relatively homogenous, with elevation being
the primary variable. Temperature records were classified either as Mountain, Valley Bottom, or
East County and applied within areas the PRISM datasets described as being similar. To smooth
the transition from Mountain zones to Valley Bottom and East County zones, Hillside zones were
created where the temperature records of the two nearest gages were averaged.

Missing and suspect data was encountered in the raw precipitation and temperature data from
the weather stations used by the model. Values that were significantly outside the typical range,
and where similar observations were not found at nearby stations, were removed from the
datasets. These and missing values were filled using scaled data from other nearby stations.
Precipitation data used for gap filling was scaled using the ratio of the 1981 to 2010 mean annual
precipitation (PRISM 2010) between the two stations. Temperature data was scaled using the
ratio of the 1981 to 2010 mean monthly minimum and maximum temperatures (PRISM 2010)
between the two stations.
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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.

Station

>3m<<_:H

Atlas Peak®

wmz,\mwm%

O.U.__M.HommN

Knoxville Creek!

Lake Hennessey®

Mt. mmoﬂmmw

Mt. Veeder®

Napa County ESoAN

Napa River at Yountville Cross Rd®
Napa State IOmU:m_N

Petrified Forest®

Redwood Creek At Mt. Veeder Road®
Saint Helena®

Saint Helena 4WSw*

Sugarloaf Peak®

Data Used

Precip & Temp
Precip & Temp
Precip & Temp
Precip
Temp Only
Precip Only
Precip Only
Precip Only
Precip & Temp
Precip Only
Precip & Temp
Precip Only
Precip Only
Precip & Temp
Precip & Temp
Precip Only

1981 - 2010 Mean
Annual Precip (in)

42.54
41.76
28.97
39.41
34.09
31.15
44.81
21.14
31.86
26.81
42.39
34.71
37.43
45.44
32.20

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

WY 2010

Precip (in)

44.64
39.04
28.16
41.75

26.52
29.64
46.44
23.56
32.72
28.85

46.6
37.36
39.11
47.88
26.16

% Avg

105%
93%
97%

106%
78%
95%

104%

111%

103%

108%

110%

108%

104%

105%
81%

WY 2014

Precip (in)

25.04
20.08
13.97
18.18

13.92
18.24
28.6

9.87

14.93
19.66
22.84
23.48
19.11
28.88
17.12

% Avg

59%
48%
48%
46%
41%
59%
64%
47%
47%
73%
54%
68%
51%
64%
53%
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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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Model Calibration

Available data are insufficient to calibrate the Water Year 2010 and 2014 SWB simulations;
however, the land cover and soil properties used in the model were obtained from a previously
prepared and calibrated SWB model of Sonoma County (OEl 2017). The Sonoma County model
was calibrated against total monthly runoff volumes derived using baseflow separation of
streamflow data for five watersheds within Sonoma County. Gages were selected because they
represented relatively small watersheds (1.2 — 14.3 mi?) without significant urbanization,
diversions, groundwater abstraction, reservoir impoundments, or large alluvial bodies where
significant exchanges between surface water and groundwater may be expected. These
attributes are desirable because the hydrographs can more readily be separated into surface
runoff and baseflow components and the surface runoff pattern is more directly comparable to
the SWB simulated surface runoff which does not account for water use, reservoir operations, or
surface water/groundwater exchange.

SWB utilizes a simplified routing scheme whereby surface runoff is routed to downslope cells or
out of the model domain on the same day in which it originates as rainfall, thus it is not capable
of accurately estimating streamflow over short time periods. The use of the total monthly surface
runoff volumes provided a means of calibrating the Sonoma County SWB model to measured
surface runoff data within the limitations of the model’s approach to simulating surface runoff.

The SWB model of Sonoma County reproduced seasonal variations in surface runoff in all five
calibration watersheds. Monthly Mean Errors (ME) ranged from -0.2 to 0.4 inches with a mean
value of 0.1 inches. Annual surface runoff totals ranged from an under-prediction of
approximately 10% at Franchini Creek to an over-prediction of approximately 19% at Buckeye
Creek, with a mean over-prediction of approximately 6% across the five watersheds. These
results indicate that the SWB model was able to reproduce monthly surface runoff volumes with
a reasonable degree of accuracy and that the model tends to over-predict surface runoff
somewhat, suggesting that the model may generate a low-range estimate of recharge.

Although the climate in Napa County is slightly drier than in Sonoma County, the vegetation, soils,
and geology are similar and parameters calibrated using data from Sonoma County should be
applicable to Napa County. Calibration of the Napa County SWB model was not performed due
to a lack of publicly-available contemporary discharge records in suitable watersheds.
Contemporary discharge records exist for USGS gaging stations located along the Napa River near
St. Helena and Napa, but the watersheds above these gages are large and contain significant
groundwater abstraction, reservoir impoundments, and alluvial bodies. USGS gages on smaller
watersheds in Napa County have been inactive since 1983 or earlier. Discharge records exist
through Napa One Rain for several streams gaged by the Napa County Resource Conservation
District (RCD) but the RCD has cautioned against use of these discharge records for calibration
purposes due to incomplete rating curve development.
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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 nrSt 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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watersheds being less than an inch (Figure 14). Note that the San Pablo Bay estuaries have been
excluded from these comparisons.

Expressed as a percentage of the annual precipitation, AET ranged from 77% in the Ledgewood
Creek watershed to 45% in the Jackson Creek watershed (Table 6). Surface runoff ranged from
15% of precipitation in the Ledgewood Creek watershed to 42% in the Jackson Creek watershed.
Recharge ranged from 10% of the precipitation in the Jackson Creek watershed to 27% in the
Saint Helena watershed.

In Water Year 2014 (representing “dry” hydrologic conditions during the second year of an
extreme three-year drought) precipitation varied from 10.1 inches in the American Canyon Creek
watershed to 32.2 inches in the Saint Helena Creek watershed (Figure 15, Table 7). Actual
evapotranspiration (AET) ranged from 10.3 inches in the Jackson Creek watershed to 17.8 inches
in the Saint Helena Creek watershed (Figure 16). Surface runoff ranged from 0.7 inches in the
American Canyon Creek watershed to 13.2 inches in the Saint Helena Creek watershed
(Figure 17). Recharge ranged from 0.6 inches in the Wragg Canyon watershed to 4.1 inches in
the Saint Helena watershed. (Figure 18). Large decreases in soil moisture storage of between 2.3
and 4.3 inches were also simulated (Figure 19).

Expressed as a percentage of the annual precipitation, AET ranged from 55% in the Saint Helena
Creek watershed to 121% in the Jackson Creek watershed (Table 8). These very large AET rates
caused significant decreases in soil moisture. Decreases in soil moisture ranged from 9% of
precipitation in the Saint Helena watershed to 36% in the American Canyon Creek watershed.
Surface runoff ranged from 7% of precipitation in the American Canyon Creek watershed to 41%
in the Saint Helena Watershed. Recharge ranged from 18% in the Milliken Creek Watershed to
5% in the Jackson Creek and Wragg Canyon watersheds.
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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.

Page 21 of 36



DRAFT October 3, 2019

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

American Canyon Creek
Bucksnort Creek

Butts Creek-Putah Creek
Capell Creek

Carneros Creek

Chiles Creek

Dry Creek

Hunting Creek

Jackson Creek-Putah Creek
Lake Curry-Suisun Creek
Lake Hennessey-Conn Creek
Ledgewood Creek

Lower Eticuera Creek
Lower Napa River

Lower Pope Creek
Maxwell Creek

Middle Napa River
Milliken Creek

Rector Creek-Conn Creek
Saint Helena Creek

San Pablo Bay Estuaries
Tulucay Creek

Upper Eticuera Creek
Upper Napa River

Upper Pope Creek
Wooden Valley & Suisun Creeks
Wragg Canyon-Putah Creek

Drainage
Area (mi?)

10.8
1.9
49.9
43.0
29.7
32.0
28.8
12.0
54.5
16.4
20.0
6.4
44.0
45.0
31.8
35.1
60.3
29.7
22.3
7.7
19.5
34.2
25.6
44.6
21.7
233
34.2

Precipitation

(in)

24.1
47.9
33.0
311
28.0
34.6
37.0
33.7
29.9
30.7
35.1
21.8
30.0
31.7
33.9
34.7
39.9
30.9
32.8
53.3
23.9
26.1
31.2
44.7
44.5
29.0
28.3

AET (in)

16.3
24.5
17.4
19.1
18.6
21.1
22.2
19.0
13.4
18.9
19.6
16.9
17.7
19.9
18.0
19.6
22.8
16.9
18.0
25.2
8.1
16.7
17.2
23.6
22.7
19.0
16.3

Surface
Runoff (in)

3.7
121
9.7
7.4
5.2
7.1
7.2
9.7
12.6
6.5
8.5
3.4
8.1
5.6
9.7
8.7
8.5
6.6
7.1
13.5
13.8
4.6
8.6
10.6
10.5
5.1
8.6

Recharge (in)

4.7
11.1
6.2
5.0
5.5
6.8
8.4
5.7
3.0
5.9
7.3
33
4.7
6.7
6.5
6.9
9.2
7.9
8.2
14.4
2.3
5.4
6.1
10.8
11.5
5.5
3.3

Soil Moisture

Change (in)

-0.6
0.1
-0.7
-0.6
-0.6
-0.5
-0.5
-0.8
-0.5
-0.6
-0.4
-1.8
-0.7
-0.6
-0.6
-0.6
-0.5
-0.6
-0.7
0.1
-0.3
-0.7
-0.8
-0.4
-0.3
-0.6
-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

American Canyon Creek
Bucksnort Creek

Butts Creek-Putah Creek
Capell Creek

Carneros Creek

Chiles Creek

Dry Creek

Hunting Creek

Jackson Creek-Putah Creek
Lake Curry-Suisun Creek
Lake Hennessey-Conn Creek
Ledgewood Creek

Lower Eticuera Creek
Lower Napa River

Lower Pope Creek
Maxwell Creek

Middle Napa River
Milliken Creek

Rector Creek-Conn Creek
Saint Helena Creek

San Pablo Bay Estuaries
Tulucay Creek

Upper Eticuera Creek
Upper Napa River

Upper Pope Creek
Wooden Valley & Suisun Creeks
Wragg Canyon-Putah Creek

Drainage
Area (mi?)

10.8
1.9
49.9
43.0
29.7
32.0
28.8
12.0
54.5
16.4
20.0
6.4
44.0
45.0
31.8
35.1
60.3
29.7
22.3
7.7
19.5
34.2
25.6
44.6
21.7
233
34.2

Precipitation

(in)

24.1
47.9
33.0
31.2
29.7
34.6
37.8
33.7
29.7
30.7
36.0
21.8
30.0
31.7
33.9
34.7
40.4
30.9
32.8
53.3
23.9
26.1
31.2
44.7
44.5
29.0
28.3

AET (%)

67%
51%
53%
61%
66%
61%
60%
56%
45%
61%
56%
77%
59%
63%
53%
56%
57%
55%
55%
47%
34%
64%
55%
53%
51%
65%
58%

Surface
Runoff (%)

15%
25%
29%
24%
19%
21%
20%
29%
42%
21%
24%
15%
27%
18%
29%
25%
21%
21%
22%
25%
58%
18%
28%
24%
23%
18%
31%

Recharge (%)

19%
23%
19%
16%
20%
20%
23%
17%
10%
19%
21%
15%
16%
21%
19%
20%
23%
26%
25%
27%
10%
21%
19%
24%
26%
19%
12%

Soil Moisture

Change (%)

-3%
0%
-2%
-2%
-2%
-1%
-1%
-2%
-2%
-2%
-1%
-8%
-2%
-2%
-2%
-2%
-1%
-2%
-2%
0%
-1%
-3%
-3%
-1%
-1%
-2%
-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

American Canyon Creek
Bucksnort Creek

Butts Creek-Putah Creek
Capell Creek

Carneros Creek

Chiles Creek

Dry Creek

Hunting Creek

Jackson Creek-Putah Creek
Lake Curry-Suisun Creek
Lake Hennessey-Conn Creek
Ledgewood Creek

Lower Eticuera Creek
Lower Napa River

Lower Pope Creek

Maxwell Creek

Middle Napa River
Milliken Creek

Rector Creek-Conn Creek
Saint Helena Creek

San Pablo Bay Estuaries
Tulucay Creek

Upper Eticuera Creek
Upper Napa River

Upper Pope Creek
Wooden Valley & Suisun Creeks
Wragg Canyon-Putah Creek

Drainage Area Precipitation

(mi®)

10.8
1.9
49.9
43.0
29.7
32.0
28.8
12.0
54.5
16.4
20.0
6.4
44.0
45.0
31.8
35.1
60.3
29.7
22.3
7.7
19.5
34.2
25.6
44.6
21.7
233
34.2

(in)

10.1
28.8
16.9
15.8
15.0
18.3
21.5
16.7
14.9
18.4
19.1
12.2
14.9
19.4
17.8
18.3
21.3
18.7
16.5
32.2
10.4
14.6
15.5
22.9
25.6
17.9
14.1

AET (in)

12.3
17.6
14.2
14.8
14.7
16.5
16.5
15.4
10.3
16.1
14.8
13.9
14.0
15.9
14.5
15.9
16.5
13.7
13.6
17.8
6.0
13.5
14.1
16.2
16.8
16.4
12.6

Surface
Runoff (in)

0.7
11.5
3.9
31
4.6
3.7
6.8
3.1
6.1
3.7
5.7
1.7
2.6
5.0
4.5
3.8
6.6
4.5
4.0
13.2
5.6
2.6
2.5
6.9
8.5
3.1
3.6

Recharge (in)

0.7
2.6
1.9
11
2.0
1.5
2.5
1.6
0.7
1.9
2.2
0.8
13
2.2
2.0
2.0
2.5
3.4
2.3
4.1
0.5
1.7
2.1
3.3
35
2.0
0.6

Soil Moisture
Change (in)

-3.6
-3.0
-3.2
-3.1
-3.7
-3.3
-3.7
-3.4
-2.3
-3.4
-3.2
-4.3
-3.1
-3.6
-3.2
-3.3
-3.7
-2.9
-3.4
-3.0
-1.6
-3.3
-3.2
-3.5
-3.2
-3.5
-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.

Name Drainage Area Precipitation AET (%) Surface Recharge (%) Soil Moisture
(mi?) (in) Runoff (%) Change (%)
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.

Page 34 of 36



DRAFT October 3, 2019

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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Napa APN 022-140-054-000 Water Availability Analysis (WAA)

APPENDIX D
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