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Introduction

Vine Cliff Winery is seeking permits from the County of Napa to renovate winery facilities at 7400
Silverado Trail (APN 032-030-027) which is located about 2.8 miles east of Oakville in the hills
east of the Napa Valley floor. The subject parcel lies outside of the boundaries of the Napa Valley
Groundwater Sub-basin. This Water Availability Analysis (WAA) is an update to the prior
approved WAA for the parcel prepared by OEl in December 2017. The update includes a new well
searchin the project area and vicinity and revisions to the Tier 1 analysis to conform with updated
County of Napa Groundwater guidance from Department of Planning, Building, & Environmental
Services. No change in water use is expected.

The WAA includes the following elements: estimates of existing and proposed water uses on the
project parcel and within the project recharge area, compilation of drillers' logs from the area
and characterization of local hydrogeologic conditions, and execution of Tier 1 and Tier 2
screening criteria including estimates of groundwater recharge relative to proposed uses (Tier 1)
and the potential for well interference at neighboring wells (Tier 2). No wells are within 500 ft of
the project wells; per County guidance, no additional well interference analysis is required. The
project well does not lie within 1,500 ft of any County-designated significant stream; hence no
additional analysis of potential surface water-groundwater interaction is required (Tier 3).

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 available data and
relies significantly on interpretation of data from disparate sources of disparate quality.

Given the significant depths to water in wells near the project parcel (160 to 626-ft), the
relationship between groundwater recharge generated on the project parcel and groundwater
availability at the project wells is uncertain. It is likely that water flowing to the project wells is
supplied by groundwater inflows from surrounding areas as well as from recharge occurring on
the overlying landscape comprised by the subject parcel. Analysis of the age and sources of the
deeper groundwater occurring beneath the project parcel is beyond the scope of this study.

The water balance approach used to estimate groundwater recharge for this study simulates
potential recharge from infiltration of precipitation and does not include verifiable estimates of
the capacity of the project aquifer materials to accept recharge. Where bedrock of low
permeability and/or fractured bedrock underlies the subject parcel and study area, a significant
proportion of the potential recharge may exit the project area as shallow subsurface flow rather
than percolating and recharging the local aquifer. Quantifying the proportion of the potential
recharge that percolates to underlying bedrock aquifers is beyond the scope of this analysis; we
have attempted to characterize aquifer hydraulic parameters from available data. Data
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describing subsurface conditions of soil and bedrock, local aquifer hydraulic characteristics, and
local processes and pathways of groundwater percolation are rarely available and difficult to
obtains in the absence of focused and well-funded hydrogeologic investigations.

Hydrogeologic Conditions

The tier 1 WAA focuses on estimating groundwater recharge for comparison to groundwater use.
Groundwater recharge in hillside areas of Napa County results primarily from infiltration of
precipitation distributed across the land surface. To accomplish Tier 1 objectives in a manner
consistent with hydrogeologic principles and water balance techniques used to estimate
groundwater recharge, we define an area of landscape encompassing the project parcel that
represents the likely source of infiltration recharge of the aquifer utilized by the project wells.
The so-defined project recharge area is also used to estimate existing groundwater use on
surrounding parcels so that a more comprehensive assessment of groundwater availability can
be performed to assess project groundwater use in the context of the regional project aquifer.
The recharge area thus also represents the project groundwater impact area and is sometimes
referred to as the project recharge /impact area.

The project parcel is located in the foothills east of the Napa Valley in the northwest portion of a
relatively large (~32 square miles) block of andesitic and basaltic lava flows of the Tertiary-aged
Sonoma Volcanics. These volcanic rocks comprise much of the mountains east of the Napa Valley
from the northern portion of the Milliken-Sarco-Tullocay (MST) basin north to Lake Hennessey
(Figure 1). At the east edge of Napa Valley within the lowest-lying portions of the project parcel
and immediately west of the parcel, alluvial fan deposits (map units Qf and Qhf) overlie the
Sonoma Volcanics, mapped locally to be andesite and basalt flows (map unit Tsa, Figure 1). A
project recharge area was developed for this project and is bounded by ridgelines delineating
groundwater flow on the east north and south sides and the geologic contact with the alluvium
of the Napa Valley floor to the west. This project recharge area is approximately 306.6 acres in
size Geologic cross sections in the vicinity of the project parcel indicate that the Tsa unit extends
to the west beneath portions of the alluvium of the Napa Valley and that wells in the area
completed to depths as high as 600-ft do not fully penetrate the Tsa unit (see geologic Sections
B and C, LSCE, 2013).

The Tsa unit is part of the lower member of the Sonoma Volcanics which was described by
Weaver (1949) as comprised of individual lava flows displaying great variability in thickness and
texture over short distances. Given this heterogeneity it can be expected that hydrogeologic
conditions exhibit similar spatial variability and yields from wells completed anywhere in the Tsa
unit, ranging from minimal yield to several hundred gpm (LSCE, 2013).

Driller's logs (Well Completion Reports) for wells around the project parcel were obtained from
the California Department of Water Resources and from County files. A subset of these logs was
compiled and georeferenced based on parcel and location sketch information available for some
wells (Figure 1). The project parcel has two wells. The upper well (Well 1) is in the central-east
portion of the parcel and was completed in 1996 to a depth of 385-ft. The lower well (Well 2) is
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in the south-east portion of the parcel and was completed in 1996 to a depth of 280-ft (Table 1
& Figure 1). Static water level was not reported in well 1 but was reported at 150 feet bgs in well
2 at the time of construction.

Alluvial fan deposits in the southwest corner of the subject parcel are expected to be highly
permeable relative to the underlying volcanic bedrock that comprises the project aquifer.
Groundwater recharge processes are likely to be enhanced by the alluvial fan deposits because
water may more readily percolate into and saturate the fan deposits and establish a perched
water table overlying the bedrock aquifer that could provide for more effective percolation to
the bedrock. This phenomena affects only a small portion of the parcel but could have a
disproportionate effect on overall recharge occurring on the subject parcel.
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Figure 1: Surficial geology and locations of wells in the vicinity of the project parcel (Graymer et al., 2007). Units
are as follows:
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Table 1: Well completion details for the upper well (Well 1), lower well (Well 2), and wells on nearby parcels.
Wells indicated by * were not included in the 2016 analysis but have been included from improved records and
well search in 2024.

Well No. 1 2 3* 4* 5% 6 7* 8* 9* 10* 11* 12*
Year Completed 1996 1986 1977 1995 1998 2007 2004 2004 2004 2004 2004 2004
Depth 385 283 240 800 600 690 300 300 300 300 300 300
Static Water Level = 150 15 182 350 480 = = = = = =
Estimated Yield 120 200 220 30 20 90 - - - -

Top of Screened Interval 200 183 40 60 80 360 - - - - -

Bottom of Screened Interval 300 283 240 80 600 690 - - - - - -
Geologic Unit Tsa Tsa Qhf Tsa Tsa Tsa Tsa Tsa Tsa Tsa Tsa Tsa
WCR No. 547492 119629 103154 547445 324026 1073642 802399 802400 802401 802402 802403 802404
Well No. 13* 14* 15* 16* 17* 18 19* 20 21* 22% 23* 24
Year Completed 2004 2004 2004 2004 2004 1999 1999 1978 1998 1998 1992 2000
Depth 300 300 300 300 300 1125 753 350 595 810 637 590
Static Water Level - - - - - 271 393 220 275 375 400 260
Estimated Yield - - - - - 300 150 20 60 100 60 60
Top of Screened Interval - - - - - 385 433 150 245 440 397 130
Bottom of Screened Interval - - - - - 585 753 350 545 810 637 590
Geologic Unit Tsa Tsa Tsa Tsa Tsa Tsa Tsa Tsa Tsa Tsa Tsa Tsa
WCR No. 802405 802406 802407 802408 802409 e0177367 778357 - 528419 528473 482234 710238

Water Demand

Existing groundwater uses within the project recharge area (described below in the Groundwater
Recharge Analysis section) consist of Residential Use for eight residences, Winery Use for the
48,000 gallon per year Vine Cliff Winery, and Irrigation Use for 121 acres of vineyard of which 26
acres are on the project parcel.

The existing Residential Use is estimated to total 7.15 ac-ft/yr. The existing Winery Use (Vine Cliff
Winery) is estimated to total 2.41 ac-ft/yr, and the existing Irrigation Use is estimated to total
60.57 ac-ft/yr for a Total Existing Use of 70.11 ac-ft/yr. Approximately 17.06 ac-ft/yr or 24% of
the existing use is associated with the project parcel with the remainder associated with
neighboring parcels (Tables 2-4). These values vary slightly from water use estimates associated
with the 2017 WAA due to updated water use calculations and changes in land use on
surrounding parcels. The proposed project actions include the addition of a commercial kitchen.
However, water use on the project parcel will not change as a result of this as precious water
demand estimates assume water demand based on the annual number of attendees at catered
events which will not change between existing and proposed conditions as a result of this project.
No change in water use is expected as part of this project. Water for the project parcel is supplied
by wells 1 and 2 (Table 1 and Figures 1 & 3)
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Table 2: Existing and proposed annual groundwater uses (ac-ft/yr) within the project recharge area.

Existing Condition Proposed Condition

(acre-ft/yr) (acre-ft/yr)
Project Parcel 17.06 17.06
Residential Use 1.80 1.80
Irrigation Use 12.84 12.84
Winery Use 2.03 2.03
Employee/Guest Use 0.39 0.39
Neighboring Parcels 53.05 53.05
Residential Use 5.35 5.35
Irrigation Use 47.70 47.70
Total 70.11 70.11

Table 3: Existing and proposed water use on the project parcel. Note that landscaping water use was reported as
a flat rate rather than a per-acre rate.

Annual Water

# of Units Use per Unit
e Use (AF/yr)
Residential Use 1.80
Residences, Oversized 1 Residence 1.00 AF/Residence 1.00
Residences, Secondary 2 Residences 0.35 AF/Residence 0.70
Pools 1 Pool 0.10 AF/Pool 0.10
Agricultural Use 12.84
Vineyard 25.67 Acres 0.50 AF/acre/yr 12.84
Winery Use 2.03
Process Water 48000 Gallons 2.15 AF/100,000 gal. 1.03
Domestic & Landscaping - Gallons 0.50 AF/100,000 gal. 1.00
Guest & Employee Use 0.39
Tasting Room Visitations 14600 Guests 3 gal./Guest 0.13
Events w/ On-Site Catering 2100 Guests 15 gal./Guest 0.10
Full-Time Employees 12 Employees 15 gal./shift @ 250 shifts/yr 0.14
Part-Time Employees 4 Employees 15 gal./shift @ 125 shifts/yr 0.02
Total 17.06
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Table 4: Existing and proposed groundwater use on neighboring parcels within the groundwater recharge area.

Annual Water

# of Units Use per Unit
P Use (AF/yr)
Residential Use 5.35
Residences, Oversized 1 Residence 1.00 AF/Residence 1.00
Residences, Primary 4 Residences 0.75 AF/Residence 3.00
Pools 3 Pools 0.10 AF/Pool 0.30
Other Landscaping, Addtl. 21000 sq. ft. 0.05 AF/1,000 sg. ft. 1.05
Agricultural Use 47.70
Vineyard 95.4 Acres 0.50 AF/acre/yr 47.70
Total 53.05

Groundwater Recharge Analysis

Groundwater recharge within the project recharge area was estimated using a Soil Water Balance
(SWB) of Napa County developed by OEl. 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 and the hydrologic data and
simulated water budget outputs are provided in Appendix B.

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, the 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. 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 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
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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. 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. This is most
easily characterized by the percentage of annual precipitation available for recharge that we
calculate for each project site. 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 water
balance data from the SWB model years is tabulated in Table 5.

Results

Updated WAA guidance from the County of Napa requires the use of the updated 2012-2021
average precipitation dataset provided by County of Napa and produced by PRISM Climate Group
at Oregon State University. This dataset provides spatially distributed 10-year average
precipitation data at the location of this project. The 10-year average precipitation at the site is
approximately 27.7 inches. We assume that a linear relationship exists between precipitation and
runoff and use the simulated 2010 and 2014 SWB data to predict average recharge based on the
10-year average precipitation data. This method results in an average recharge estimate of 6.2
inches of 22.5% of average precipitation, slightly less than the 2010 normal year prediction.

Table 5: Summary of water balance results from the SWB model.

2010 Normal Year 2014 Dry Year 2012 -2021 Avg.
. % of . % of . % of
inches . inches . inches .
precip precip precip
Precipitation 29.4 - 15.1 - 27.7 -
AET - - - -
Runoff - - - -
A Soil Moisture - - - -
Recharge 6.8 23.1% 2.1 13.8% 6.2 22.5%
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Groundwater Storage

Groundwater storage is estimated as the product of the aquifer surface area (assumed to be
equivalent to the project recharge area), the depth of the saturated zone of the aquifer
intersected by wells, and the porosity of the fractured bedrock. The surface area is about 306.6
acres. The depth of the saturated zone was defined as the average difference between the static
water level and the bottom of the screened interval in the two project wells (Wells 1 and 2in
Table 1 & Figure 1). The estimated depth of the saturated zone is therefore about 100-ft. Note
that the depth of the aquifer is defined by well depth, and that the saturated zone of the aquifer
probably extends to substantially greater depths. The potential aquifer storage capacity is
therefore likely to be underestimated.

The porosity of the fractured bedrock is expected to lie between <1 and 10% (Freeze and Cherry,
1979; Weight and Sonderegger, 2000). Given the relatively low specific capacities (for fractured
bedrock) of wells (Table 1) in the project aquifer, we assume a low-end (conservative) porosity
of 1%. The estimated groundwater storage in the bedrock aquifer is calculated as 306.6 ac-ft.

Comparison of Water Demand and Groundwater Recharge/Storage

The total proposed water use for the project recharge area is estimated to be 70.1 ac-ft/yr. This
represents 44% of the estimated 10-year average annual recharge of 159.4 ac-ft/yr (Table 6).
This comparison indicates that the project aquifer has a modest surplus of water in terms of
annual use compared to annual recharge, and that the aquifer storage is more than six times the
annual recharge. When the comparison is restricted to the footprint of the project parcel, the
total proposed water use is a smaller percentage (33%) of the mean annual groundwater
recharge (Table 6).

Table 6: Comparison of total annual Water Use and groundwater recharge.

Dry Water Year (2014)

Total Proposed
Domain Demand Recharge

(ac-ft/yr) (ac-ft/yr)

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

Project Recharge Area 70.1 159.4 89.3 44%
Project Parcel 17.1 51.8 34.7 33%

The significant volume of groundwater in storage is expected to moderate the impacts of climatic
variations on aquifer conditions. The effects of dry years and wet years are likely balanced out
over the period of years or decades required for water to move through the aquifer, such that
short-term reductions in groundwater storage associated with periods of reduced groundwater
recharge during dry years would be compensated by increases in storage during wetter years.
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The use of the 2012-2021 average precipitation as required by County of Napa guidelines
implicitly acknowledges this aspect of groundwater resources.

There is no new water use associated with this project at Vine Cliff Winery; the water use
estimates in this report incorporate land use changes since about 2016. This updated WAA
estimated an increase of 0.45 ac-ft/yr of residential use and 4.04 ac-ft/yr of vineyard irrigation.
This WAA concluded that an additional 8.1 acres of vineyard were planted in project recharge
area. This updated WAA also incorporated groundwater recharge estimates based on the
County-wide SWB model developed by OEl (Appendix B). This iteration of the SWB model
predicted a higher rate of groundwater recharge than the limited SWB model developed for OEl’s
prior WAA. The prior WAA estimated that groundwater use on the project parcel was 52% of
mean annual recharge as compared to 33% in the updated WAA (Table 6).

Well Interference Analysis

The closest neighboring well to the two existing wells on the project parcel appears to be located
about 1,275 feet northeast of well 11k on the adjacent parcel to the north (Well 20 in Table 1 &
Figure 1). Based on the WAA guidance document, a Tier 2 well interference analysis is not
required given that non-project wells are located greater than 500-feet from the project wells.

Summary

Application of the Soil Water Balance (SWB) model and updated 10-year average precipitation
data to estimate water available for aquifer recharge in the project area revealed that average
recharge is ~6.2 inches/yr or 159.4 ac-ft/yr. No new water use is associated with this project. On
the project parcel, groundwater demand is equivalent to 33% of the estimated annual recharge
in an average water year; in other words, groundwater recharge is almost double groundwater
use on the parcel. The total Water Use for the project recharge area is estimated to be 70.1 ac-
ft/yr which represents 44% of the mean annual recharge indicating that the project is unlikely to
result in significant declines in groundwater elevations or depletion of groundwater resources
over time.

The closest neighboring well to the project wells is located more than 500 feet from the project
wells, hence it is presumed that significant well interference is unlikely to occur per County
guidance. There are no County-designated significant streams within 1,500 ft of the project
parcel.
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APPENDIX A

WELL COMPLETION REPORTS
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Do not fill in “

No. 1196289 i

State Well No.
Other Well No.

( 12) WELL LOG Total dep&ft Depth of completed welLsg_ft

from ft. to ft. Form'mon (Describe by ¢olor, character, size or material)

(1) OWNER: i
_ Address. . o

Gy o - 3 topsoil & boulders
i . 3 - 25 grey rock
(2) LOGAHON OF WELL (s momwtin _33-030-27 | 35— 30— boubi ey o
Well address f differont from above BLEVe TT» below Rector dam | 50 - 100  grey & W brown Tock
Tovmshin Ranwe ' Section W0 - 175 dk. grey Kgreen rock, hard xraca,m:c
Distance from cities, roads, railroads, fences, etc 125 - 150 gi\e&\&r&"’“ roci" stringer‘s red rock
¥ - 7 haddVRrgetured
150 - 2000\ dk &\t grey & green rock hard frac
200- - 283 \\gK. grey green & red rock brown

. (3) TYPE OF WORK:

kbck stringers black hm:é fract:um&

New Well E Deepening [ |

| ' Reconstruction [ - 3
‘,\‘.‘ ) \ Reconditioning o A\\ - M (( v \\y _ ) ;
‘1:"‘ - =" “( Horizontal Well D\&\ - \\ @ ) |
Fo ' AN D) Q) 3
i 0% :

Destruction [] (Describe
destruction matérials
procedures in Item

T

' e s 2PN -
r’ ‘ , (4) PROPOSED J o\ A ) !
; i Domestic ‘V N N @ \\\
~ ’ Irrigation/\ D L~ \ AV R N V(Q) _7
: i Industrial \> \ )‘\‘\_\/

Y,

- L
L 74 S "X,
WELL LOCATION SKETCH  \\/ O o7 S\,
(5) EQUIPMENT: | (6) anvb1§Acx: X Ls = 45k L
Rotary [J Reverse [ % No i (&&% Z{i ' ‘? i’ A f\/ ji{ ) ;
Cable [7 Air Q\x ter of bore_13 RNNY) - S N ] ;
Other [J Bucket [ cked™fro 20 283 5\\x§ M S N i ,ff :“ ﬁ_ j
(7) CASING iNSTALLEDg (8 ) “PERFORATION machme NN R 0h "?‘ )
Steel [J Plastic [P Co%\ Type of perfgratidy or dze of screer\Q - 1‘:‘,\;2,, *‘...t‘y s N
From To Dia. F \\\-) To %@ ' = e
ft. ft.(é)lk. Wan f"\% £ A - Al
0 IENRY 200 | 183 V| 283w [No0 -
x> A -

(9) WELL SEAL: ~N - ]
Was surface sanitary seal provided? Yes @ No O If yes, to depth_A;Zi}_ﬂ. ~
Were strata sealed against pollution? Yes [[] No % Interval . ft - ,
Methdd of sealing TouL - < 4 Work started. { { i&' 19, b Complete;;i 4 j L A 19 86—
(10) WATER LEVELS: 10 ' WELL DRILLER'S STATEMENT: -
Depth' of first water, if known" 150 ft, %‘hzs lwsll wasddizl%ed under my 7urtsdfctzon and this report is true to the best-of my
Standing, level after well completion ft. ‘nowledge and oe zef

(11) WELL TESTS: .
Was well test made? Yes%
Type of test Pump O

Depth to water at start of test._____gft.

1 hours
NO’E' If yes, by whom?.
No -

No [J If yes, by whom? é}:illél‘
Bailer [] . Al lift B
At end of test_COMPlAL

Discharge. gal/min after Water temperature,

Chemical analysis made? Yes [J
Yes (]

If yes, attach copy to this report

Was electric log made?

33

i ,J’ .
. ¥ e

SiGNED.

) (Well Driller)
NaMmE_ Doshier and Gregson ﬁrinmg, Inc.

5 3 6 P%Si':(;xii am or cigi)'}rgm&)ig ped or printed)
‘ » J4589

City Valle Jo ¢
License No 29!’09}' Date of this report ?f 23 } 86

Address.

DWR 188 (REV. 7-76)

IF ADDlTlONAL SPACE 1S NEEDED., USE NEXT CONSECUTIVELY NUMBERED FORM




el N,

Ry

Notice of Intent No.

- v
. .
t

~

QUADRUPLISKTE —
Use to comply with
Tocal requirements

Local Permit No. or Date__-

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

WATER WELL DRILLERS REPORT

' BL RETIRO VINEYARD
( AHTONIOK GOMEZ)

Do not fill in

No. 183154

State Well No
Other Well No

(1) OWNER:  yu, RN

(12) WELL LOG: Total depth.gégft Depth of completed \veﬂ_%@_f

o

rom ft. to ft. Formation (Describe by color, character, size or matenal)
‘ G RN G - g -2 soil & goulders ,
; : . _ - - 17 cemented gravel
oo RPN OF WELL (see pvctions). . 070-09 [ 17~ 21 blue clay
Well address if different from above, ane ) 21 - 5 blue CJ\Q\K gr aval lmb .
Township. Range. Section. 25 - }Ll' brlttle h@w brown rock
Distance from cities, roads, railroads, fences, etc j AF" it'j nrq&fn tullm rd
. RN ToCcK SCrs
L3 - W%\wumz\\cumrea froactursed oGk
7 B AN L grmrﬁmm |
.. |(3) TYPE OF WORK: O(o 14 gﬁuiar‘ m*owu Tractured rock |
{ ;{LI | New Well l_yr Deepening [ ) o _; 8 : greal ~ LI O ed Cki
) N o :_"_ Reconstruction 8] ’ - -* r@ QW] - ”‘ B0 LY ““‘ -
UG O B - | [ [Remaionns 0 [[N79 - U hEnds bigrk targe fractured Tock
- N | Horizontal Went O N SNF - HL "“ ALK TeCHgIeell " LEE L at.
;k\a 5“3&:’5}'\@ e dDestrucgion [ (Describe - \ D i ] TOCK™
\ fi. | proceduier i Toom 340" o1 — Lo siracs
A " (4). PROPOSED {s : TRy L o BT o -
% 4t ] Pomestic ? f -J-? —\ 'J . » es
‘]ﬁ = Lirigation _@1.1‘8\\— 131 sem:\ﬁ@é" granular Ern.greve
| Industrial 3 <<\3)-\\/;j4{°§‘“4m§%\_ _’3\1‘ R T ’ blac}" rQ ck

6st Well
Stoc /
Mumclp

© WELL LOCATION SKETCH

Other

NI - 133 kard black rock very lge.frac. |
313% \ndrd blk rock,sm.fracbures ‘
137 - AR gehi hard blk&grn rock frac.

AN

DE@DD%

141 IfFEVhard BIK rock,Sm.11aCts

" (5) EQUIPMENT:

(6)

GRAW%ACK
No

”'9 II’&C‘&-

o L L

Rotary x-D Reverse [] Qﬁ} M
Cable [ Air ] i ter of bore.
Other O Bucket [ %& 3 __.75;_\%___7!
(7) CASING INSTALLED (8)VPERFORA' &% MaChlne \ 3:5 16;1 blk 1 f k
Steel [ Plastic 0  -Cogg gt Type of pet @xQ on\size of scree voleanic Qam-r@c
vom | To-~ Dia.| Qagdr |. R 161 -167 semi hard blk fractured rock
T R | War | TR N e AQ@-‘%& 167 —171 hard blk fractured rack.
01250018 188 | 40T ZAQ{ Y 171 - 186 blk.volcanie foam rock _
, N ou_top N 186 -194 hard blk rock fractured
1 %\\\\\ ] 194 - 208 black granular rock _ _
(9) WELL SEAL: AN 20 208 - 213 hard black rock fractured

Was surface sanitary seal provided? YeQ(D

Were strata sealed agamst pollutxon"’ (.‘3%;50 [m]

ut

Method of sealing

X

No O If yes, to depth__ —__ft.

No éf:— Interval — . ft.

213 - 224 black & red granular rock

224 - 2L hard grey & red rock sof'l:

Work started L L / 19’/ Z Complete

(10) WATER LEVELS:

A3t

WELL DRILLER’S STATEMENT:

Depth of first water, if known « £ This well was drilled under my_jurisdiction and this report is true to the best of iny -
Standing level after well completion, 15t _ &, | knowledge and, belief. MI ‘,t

(11) WELL TESTS: Drilleps | Soveo—2 =7 Crablly, , ,

Was well test made? Yes Bf  No O If yes, gy whom?. - : (Well Driller)

Type of test Pump [] 31 Bailer Air Lt - Name_Doshier-Gregson Hrilllng,lnc . i
Depth to water at start of ttest !ﬁ: ft. At end of test - ft & (Pﬁ LN 05) (gﬂ) or printed) ]
Dlscharge___ggggl min after___.____ hours Water temperature. Aﬂdm“"vgilg O§%§. é - éaj ? 9 l} 5?0 ]
Chemical analysis made? Yes [J No 5: _If yes, by whom? City. 292100 ..L amanc 12 /2{3 f 77

Was electric log made? Yes (J No Mf yes, attach copy to this report Llcense No Date of this repnrf

DWR 188 (REV. 7-76)

IF ADDITIONAL SPACE IS NEEDED. USE NEXT CONSECUTIVELY NUMBERED FORM




Environmental
A

Cover Sheet

APN D> 00~ 052~ 000
Permit #

Program we ne

DocType wu-

Street #

Street Name SIwWe papd TEL.

Year |

ANVANTRA




QUADRUPLICATE : STATE OF CALIFORNIA ——DWR USE ONLY — DO NOT FILL IN T

For Local Requirements WELL COMPLETION REPORT | L 1+ | ¢« | ¢+ | | |

Refer to Instruction Pampblet STATE WELL NO./STATION NO.

Page ' of 3
> No.
gz:ze\;‘vsor‘]t’ (;;L;(: TH-19-35 En ge 7-21~85 5 ég ?445 ' L L LATITUDE 1 D | ] LONGITL{DE : | D
Local Permit Agenéy9 }‘i&pa Co. Dept. of Environmental _Mgmt | IR A N A A L }
Permit No. &/8 Permit Date G- 18-85 AP TRS/OTHER -
GEOLOGIC LOG T — A
ORIENTATION () i. VERTICAL HORIZONT%L,? ANGLE —_ (SPECIFY)
DEPTH TO FIRST WATER ) BELOW SURFACE e
D hEACE DESCRIPTION \g\\jgﬂ B
Ft. to Ft we o o s 3 DeSCTIDE Material, grain size, color@(gc W : Lo N =
o 7 iopsoil S QwAddeS /iiﬂ 511 Yers di} ra{(f
4. ' 20  Brown Rock Soft poe ™ " oy Mapa Lol

ol & tray & BWEIH ma a. . \)&.ﬂ?;-;v;m\’@f  @otinty Napa ENNES 67 7
- oonENT APN Book aﬁ" “Page ‘&50 Parcel )
Townshlp . Range Section

Latltude y 1. NORTH Tongitude .. ! WEST
DEG. MIN.  SEC. DEG. MIN.  SEC.

LOCATION SKETCH ———————1—ACTIVITY (£)—
NORTH " 42 NEW WELL

MODIFICATION/REPAIR

— Deepen

——— Other (Specify)

: . — DESTROY (Describe
F R ¥ » ! — $ Procedures and Materials |
Al T % P Under “GEOLOGIC LOG”)

3707400 T Black, brown & red TOTK . ¢ " -FPLANNED USE(S)
—?@ﬁc*—ztﬁﬁ—*‘ﬁmy & DTOWR TOCK, med. ; . - Y =2 .
: : T3y POCK, Tlard { o <=L | warer supeLy
- ; Gray & Black vock, wed. i ‘

WEST

o — Domestic

536 ; Eﬁﬁ QTOWII, plack & ved F‘Qﬁ'ﬁg HTEN {,, ) ) . . ; Public
sk : 'f,..,. : or n !“QCK, ﬁ‘i@ﬁ. “i 4 ) i‘ §: Irrigation
L ot 805 Biack, brown & ved - g .
—WWWWW' —— el
; ' - 3 ——— “TEST WELL"
. —— CATHODIC PROTEC-
,' SOUTH - TION
Illustrate or Describe Distance of Well from Landmarks . ——— OTHER (Specity)
such as Roads, Buildings, Fences, Rivers, etc.
1 PLEASE BE ACCURATE & COMPLETE. — —
; DRILLING , - av-Rentor ‘
: 5 oriLLNG Myd & Alr mtary cLup _Nater Beﬁtmit
1 ] WATER LEVEL & YIELD OF COMPLETED gVELL
T T DEPTH OF STATIC . e 2 P -
; ! WATER LEVEL jg"{}_ (Ft) & DATE MEASURED %H_
1} N ]
L ) ESTIMATED YlELDB—_" (GPM) & TEST TYPE
TOTAL DEPTH OF BORING ___ " 805 Pﬁﬁb TEST LENGTH (Hrs.) TOTAL DRAWDOWN compl &'F_‘G)
TOTAL DEPTH OF COMPLETED WELL _ """ (Feet) * May not be representative of a well’s long-term yield.
DEPTH CASING(S) DEPTH ANNULAR MATERIAL
FROM SURFACE | BOFE —pe o FROM SURFAGE ‘ TYPE
" INTERNAL |  GAUGE SLOT SIZE -
oR s 1518 EE M RADE | [DIAMETER| OR WALL IF ANY ‘ MENT|TONITE| FiLL |  FILTER PAGK
oo re | Y980 (3|53 (nches) | THICKNESS |  (nches) Ft. to Pt | [0 S| (TYPEISIZE)
Fod ) 2 ’ " s SE K] y] ) I SIS P Y. ("“) ("‘) (_) -
T g CISC AN ; T r 1 T B 1
G0 % =c=1 3 F=&80 B0z X Ped Gravel
— o080 b i=c=1 &7 F-480 032 az el
80— 800 Perf § SoliY staggerey ‘ AR ER.
- 1 1
£ ! 1
2% T ;
: - T i ' i
] - , - M
ATTACHMENTS (%) CERTIFICATION STATEMENT - - =y
i Geolo e Lo ' I, the* undersn ned, certify that this report is complete and accurate to the best of my knowledge and belief.
| —— GeologicLog shier-Gregson, Inc.
— Well Construction Diagram NAME S OR SRATION ¢ D ORFRINTED) PR
— Geophysical Log(s) sggg W&;‘:B*‘i i y@lé V&IIEﬁO 'y Cﬁ 94539
— Soil/Water Chemical Analyses ADORESS - - o iy i R 5 B
. I P N . . . -
— onr Lt :{/ PO AR T
ATTACH ADDITIONAL INFORMATION. IF IT EXISTS. o WL DRILLER/AUTRORIZED REPRESENTATIVE DATE_SIGNED__ C57_LICENSE NUMBER

DWR 188 REV. 7-80 IF ADDITIONAL SPACE IS NEE‘E)E,D, USE NEXT CONSECUTIVELY NUMBERED FORM




Pt * . A
g;'iﬁ%ﬁf'; ﬁécléi\;sii‘h > b ) STATE OF CALIFORNIA - Cue ) . Do not ﬁll in
local requirements : THE RESOURCES AGENCY 3 N 095 283
L DEPARTMENT OF WATER RESOURCES 0. L0
Notice of Intent No.___ : WATER WELL DRILLERS REPORT State Well No.__
Local Permit No, or Date___" -, ! Other Well No

Addai I i . - IIII- i
City-~ . Zip' :

- (1) OW - - = ( 12) WELL LOG: Total depth_%_?gft Depth of completed \Vellisg.’{}__ ft.

from_ft.

ft. Formatio: size ox matérial)
¢ 7% 47 ~

e by color, character,

n (Descri

o5

£3 gy

(2) LOCATION OF WELL i i :
( ) Hapa (See instructions)

7y & . Sy e LRW d
County, —Owher’s Well Nur&bera_ 2” 63&.__"3 L P o — PO~ T S
Well address if different from above's il&'ﬁradﬁ ﬁaxl 2"5 - " & » 2 7 7 . ,. e N A ¥
“Township. Nupa Range___ . ___Section__. ' & 't ] ey s % : H
17 ¥ T TR { ¥ - - 5 )

Distance from cities, roads, railroads, fences, etc. . - i 3 ) i o - ,
275 - 025 Browi\gReEs rock, wed, bard
325 - J5WBrowny yreen & bleck Yook ~soft
' /950 - 400 Gxeen, yellow & DJI.TRCK =~ 301%
(3) TYPE OF WORK: 400 = 20500 Rey Eh,b1gck, yelliow & green

New Well B Deepening [J AN rocy ~ hard {ract.
' Reconstruction O . - \\ . X\? k, .
Reconditioning o] \\ - T @\\\?

Horizontal Well O Q&\ - (\\\@ .
P Dbl L NS N9 )
procedures in Item ‘Zi\ L . -

(4) PROPOSED L a2 NS :
Domestic wr y A "\ \./ , . 7 m . \\
| Irrigation X . \ A\} Av, )

N
Industrial O . \\) (L\\ N \ =
NG RNRY_ & .
Stoc\ g)\_\y - ﬁv\\§ <&
R iy SEEREVN\A
WELL LOCATION SKETCH NN\ Other @ 0 -]\

(5) EQUIPMENT: (6) GRAVEI§ACK: @ <
Rotaty [J ‘ Reverse 3 O No VSiz

Cable [1 Air @Q?\Ka\l er of bore = (&\\\)) -
Other [m} . Bucket [J ﬁ,\ks}‘nm //3 & — #fKQ o
(7) CASING INSTALLED:Q (8) PERFORATTONG: MALOE ﬂﬁ‘&kq -
-Sﬁeel,‘!ﬁ‘ Piastiq;i%* C %}\ Type of peﬁg\a\t\bQ or ¥ize of scree@ . N~ i 7

‘ [ AP r KB

Fi. To \Dia.| G F T Y |
£ ft(z S §>1~“f‘ A\ 4 <§}§§ —
_ AN AN R PRI -

g = - v
~ A PR ‘ i
T SN\ -
(9) WELL SEAL: , . -
Was surface sanitary seal provided? Yes‘% No [0 If yes, to depﬂl-_.2_§..____ft. ) -
Were strita sealed against pollution'z’fi Yes Dt No% Interval - ft. | . - _ _ : 7 ) ié"’*}.
Met_liod of sealing — N K{HR . . —— | Work started B ¥ L) 1&& ,Comp]etem
(10) WATER LEVELS: . 4 15 WELL.DRILLER’S STATEMENT:
Depth of first water, if k}lown ft. This well ; J§a,s‘ di-illgd under my jurisdiction and this report is true to the best of my
Standing level after well completion 30& ft. know‘leiige ijd"b?hdi "; f: )
- - = L eedeal & - ,
(11) WELL TESTS: driiler SwoNep_f K £ P 7 A AL )
" N e "
Was well test made? Yes‘E] No [} I yes, by whom?. alkadl o : ¥ . (Well D"ue% . .
Type of test Pump [ 39(} Bailer [J Air lif%i I N AI\’:;’{/ Bﬁﬁhiﬁruﬁﬁﬂgﬁﬁﬂ » ﬂl" 3‘1 iﬁg £} Iﬁgﬁ
Depth to waje, at start of test <. ft. At end of test | sows o oerson, fimy or corporation) (Typed or printed)
.. &ﬁ . Address. ""3‘65 ﬂ&?ﬂ*‘fﬁl iﬁ‘_}ﬂ KY%
Discharge. gal/min after__. hours Water temperature________ | 3 - ¢ g T
b City. aliﬁ ;03 _ zﬁ,?éﬁ‘?ﬂ
Chemical analysis made? Yes [] No%l If yes, by whom? ) E 49&1 - - g - 12 f 4 }’B ﬁ
Was electric log made? Yes [J . No & If yes, attach copy to this report _ License No il b A _Date of this Tepf)rt i W

DWR'188 (REV. 7-76) 1F ADDITIONAL SPACE IS NEEDED., USE NEXT CONSECUTIVELY NUMBERED FORM




S

Gt

ORIG
File/with DWR -

Notice of Intent No.
Local Permit No. or Date

THE RESQUR

« . -
STATE OF CALIFORNIA

\/gyﬁ& ﬂ@@ﬂ

Do not fill in

No. 324026

State Well No.
Other Well No.

CES AGENCY

DEPARTMENT OF WATER RESOURCES
WATER WELL DRILLERS REPORT

(1) OWNER: Name

| (12) WELL LOG: Total depth 600, Completed depth 600+,

gfidress ST L) 1 from ft. to ft. Formation (Describe by colon-: character, size or material)
ity (22 0 - 55 Boulders & Brown Soil
LOCATION OF WELL (See instructions)A.P.#031-050-06 55 - 70 Red Rock Soft
E_To)unty CNapOa ( Owner’s Well) Numlior ° 0 - 90 Derk Gray Rock Hard _
Well address if different from above 6730 silverado Trail N0 - _ 110 Daﬁ{ Gray & Bladk Rock H’:'IdStt'JlgatS Red
Township Range Section 110 — 130 vhite nght Gtay Rock Strm;ers Rd C]-aY Saoft
Distance from cities, roads, railroads, fences, etc. 130 - 150 Brown Red Gragn& Black Rock
150 — 170 white Red Black % Brgin Rock Soft
170 - 190 vhitesBram Rodd\Singers Light Gray Clay
190 - 230 vhite By Black Rock Soft
~ |(8) TYPE OF WORK: 20 - 250 Redish RigiClay Stringers Blacktyhite Rod
New Well % Deepening [ 20 - 270 @Kd&v
Reconstruction O 270 @ m Soft
Reconditioning O 290 {/\4@ Dark éay Biack Rock Stringers Green Red
Horizontal Well | \\I_hrd E@Ct\Z N

Destruction [J (Describe
destruction materials and pro-

(‘H@Bl&(msmmers&emlbd{
&\\\ Hard,

cedures in Item 12)

4 Frect))
w»g,Awp

AN

(4) PROPOSED US

A\VA

(e
BN\

Domestic [/5 V\\
Irrigation N / N \Q‘-\\
Industrial o ) (/\\\Q/
Test Well W} O_) e
Vi NNl
o er &( PR
- - WEEE-EOCATION-SKETCH be) S - (/\\/
(5) EQUIPMENT: cmv V Lo
Rotary Reverse [] /\\)\\é >
"Cable [J - Air | etenof bore
Other [ Bucke] cked from \é 600 Q \\\\\/ -
~ A\ =
(7) CASING INSTALLED: \ l (8) PER J - !
Steel [] Plastic £X n Typg\f Yon or size ofzﬁgok _
N . N
From T vf)i . 1 Gageor . t -
©oft - ig. )| Wall o size -
0 [~600d_48 [ F480 80  4\6Q0N ffacto -
QA VY -
NN —
(9) WELL SEAL: -
Was surface sanitary seal provided? Yes B  No [ If yes, to depth _____2_7__ ft -
Were strata sealed against pollution"!é Yes [] No Interval ft. i
Method of sealing concrete Work started /76 —19 98 Completed___[J_GL_10 1098
(10) WATER LEVELS: WELL DRILLER’S STATEMENT:
Dept}? of first water, if known ] 350 B This well was drilled under my jurisdiction and this report is true to the
Standing level after well completion ft. { best of my knowledge and belief.
<3 =
(11) WELL TESTS: . Signed = \
Was well test made? Yes @ No O It yes, by whom? drlll[%r gne & ( ell Dnller)
Type of test Pump g Bailer (] Air lift NAME Mclean
Depth to water at start of test ___ 29U 505, Atendoftest — 290 ¢ 878 EL (ﬁf&?&fA{)eOf COTPOT‘“IO") (Typed or printed)
Discharge %al/min after hours Water temperature Address 94558
Chemical analysismade? Yes (1 No (¥  If yes, by whom? City L) 1P T1720/%8
Was electric log made Yes [ No B  Ifyes, attach copy to this report License No. Date of this report __ 1</~

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM

“DWR 188 (REV. 12-86)

86 96355



QUADRUPLICATE

For Local Requirements
Page of
.waf:ar’s Well No.

STATE OF CALIFORNIA

WELL COMPLETION REPORT | I

Refer to Instruction Pamphlet

1073642

DWR_USE ONLY DO _NOT _FiLL _IN

T Y I
STATE WELI NO./STANON NQ .,
A H

LATITUDE JLONGITUDE
Date Work Began _o #ar tnnnn , Ended &y ey ey e - = -
Local Permit Agengy s etrevo | L il
.Y . DR VY N
ocal Permit Agency S TSR TR TR Y™ - _APN/TRS/OTHER .
Permit No, t:?fW fatalel] Permit Date 49 N 1007 -
=7 drdeof Fa\if Has®I NPT

GEOLOGIC LOG-

QELL OWNER
/”\

iy

| TOTAL DEPTH OF COMPLETED WELL _¢L"__Fe

APR_1 5 200

TOTAL DEPTH OF BORING ﬁ_’ﬂ?;f_’?._Feet

E@ TO FIRST WATER

. OF
t) 4 QED{ E!:FPBTl Ol m th G’E@N’@t be repﬁsentatwe of a well’s lang—temlizelz?

S””é t;» (Ft) BELOW SURFACE
DEPTH OF STATIC
WATER LEVEL_._%%m_._L Ft) & DATE MEASURED

ESTIMATED YIELD * __!E";;.__ (GPM) & TEST TYPE_ ¢ a‘b
& S’ (A
TEST LENGTH __%

W’? '?w £1eF
?wnﬂ‘
+ ;F &
GRY at day

l“i\"

¢ A -
ORIENTATION (<) %_ VERTICAL ... HORIZONTAL . ___ ANGLE ._____ (SPECIFY) 1 }
DRILLING s P,
oy METHOD ___Rotavy FLuiD A -t Add : -
T W G | ¢
F o FL Describe material, grain size, color, gtc, \\ Y < g W .
T A \ N / / W,EEL LOCATION
! : . NG /'\Addre \.,l\mG iy PV
B % N [ X [=2 U .Lfd.L.L
! ! ‘ o) ?\)J /\ N @@ [PV, SIS ‘ﬁ“
T 7 N, XA ;,;..*s;
: : G%unty/ xn ‘A 3 \}
TN, \_/
ol [ d APN BOOk hﬂfi’ Page fa¥aYal Parcel DY vl A YaY
T }’T s a o R ot ‘S W S v
X ni .
- owmsip O Range ection :
T T \\ \ \ \ \ ':} i % < J/,S}&E/ g
L - ) ! [ PO VSM ,_,._1 ks “‘i‘i\ of b Sy JoE L Tem ,Eat\\/_’} 1 - N Long 1 1 _ w
Mo : ”‘"-‘-"“{\‘-“«t’-‘-‘—- ({-.W;)’»g W ELPREL Xl-a ~ ;> DEG MIN. SEC. DEG. MIN. SEC.
T T o W \ s *‘\\;/) = LOCATION SKETCH ——ACTIVITY (2) —
£ :ff oK : u - :“5—1{ . \ ‘“(1’“‘1 5 } /5«\} «:’.//.3 - NORTH *fNEW WELL
I~ m@ X CrOw i — FERY
— : fi‘:\%;\\?\}ﬁ " ‘i '\\}\ L MODIFICATION/REPAIR
AN, Deepen
ANt ! A _= : };, PNl — Beep
TEAF T AGARLT WO N —— Other (Specif!
..v.:_.i.; TEUw | \iv ',V;’,'?, ‘ N Oths (Specify)
T T AR
Ay laan S .»w:»" ‘?m- e }nsa e mx’n AV T — DESTROY (Desoribe
E 3> :a*rvg i v A%‘:; WrE “'4-‘-‘)‘(;\ \J{“i“-" ML LY b Procedures and Materials
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HEAT EXCHANGE 2
DIRECT PUSH ...
INJECTION .
VAPOR EXTRACTION
SPARGING
REMEDIATION
OTHER (SPECIFY)

I
T
!
T
1
T
b
T
i
T
1
T
i
T
|
T
I
T
1
T
¥
T
t
T
1
T
]
T
1
T
1
T
i
T
I
T
i
T
i
T
I
T
I
T
i
T
i
T
|
T
i

TOTAL DEPTH OF BORING
TOTAL DEPTH OF COMPLETED WELL %30y (Feet)

(Feet)

A WATER LEVEL & YIELD OF COMPLETED WELL
(Ft) BELOW SURFACE

DEPTH TO FIRST WATER

DEPTH OF STATIC
WATER LEVEL

ESTIMATED YIELD *
TEST LENGTH

(Ft.) & DATE MEASURED
{GPM) & TEST TYRE

(His.) TOTAL DRAWDOWN,

* 1Wﬂy 1ot be repr e:aztﬂtzve ofa well’s long—terw yze/d

(Ft)

CASING (8)

ANNULAR MATERIAL

DEPTH BORE- DEPTH
FROM SURFACE HOLE TYPE (1) FROM SURFACE TYPE
: DIA. =[ ol W] MATERIAL/ {INTERNAL| GAUGE SLOT. SIZE CE- | BEN- ‘ -
(inches) % Be2s GRADE | ‘DIAMETER| OR WALL IF ANY MENT [TONITE| FiLL |  FILTER PACK .
Ft. o Ft @|gP3 %’ (Inches). | THICKNESS (Inches) Ft. o R ()l 21 \,') (TYPE/SIZE)
G _Bco | L7 /] Fetyeliyly | SDR- 0 Feor| |V

T
!
T
1
T
I
T
!
T
i
T
1

—.. Geologic Lo
. Geophysical

Other

ATTACHMENTS (2)

g

Well Construction Diagram

Log(s)

Soil/Water Chemical Analyses

ATTACH ADDITIONAL INFORMATION, IF IT EXISTS.

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

nave WIN ENPLLRATIE N yy

Lyries

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

9@

WELL DRlLLER/AUTHORIZED REPRESENTATIVE

P B Y ,,,«,,.*M}fm f”/*/ i Y47
ADDRESS _cmpommresbr STATE Fiid
Signed //M M/-—j ///5’//} Sf J;)\(f) -

57 LICENSE NUMBER

DR 188 REV, 11-97

IF ADDITIONAL SPACE IS NEEDEDR, USE NEXT CONSECUTIVELY NUMBERED FORM




 « QHADRUPLICATE ‘% STATE OF CALIFORNIA

Fou Local Requarements

Refer to lnstru{ction Pamiphlet
Ly 802408

NAFA ¢ U{ { z'V A

Page
Owner’s Well No.
Date Work Began f»

DWR USE -ONLY

— DO _NOT_FlLL

IN

o

|

WELL COMPLETION REPORT |1 | |

STATE WELL NO./STATION NO.

[

101

LATITUDE

LONGITUDE

. Local Permit Agenc 4
Peumt No. £ 6" - O‘)Q‘L/

APN/TRS/OTHER

L|_|l|‘|l|i‘xr|‘|'x||’

Permit Date ? & (‘ /}L/

GEOLOGIC LOG

T WELL OWNER

ORIENTATION' () _¥_-VERTICAL _.___ HORIZONTAL . ANGLE ___ (SPECIFY) Nameu c
DRILLING N
T METHOD , FLUID - Maﬂm AddIeSS : .. 3
SURFAGE DESCRIPTION i : .
F. fo , Describe material, grain size, color, ets. | . WELL 1 CA_ STATE
O I/L-O KE /,)C/_/)y =0F Y "V/((Alﬁﬁfﬁﬁ a Addless 77 /C 5} lc l/xxﬁ, TRAL L
1co /e Muu:;mva WL RAYE L | Gty “ NATE) B
e, 73 T
(O XSG MS T E = HAKD BIALK fx’c 74 K| County LNAUFD
T p P -
Z¢ .:50@ J//}K}"‘ BEH LR f‘ﬁ'(z(f( T | APN Book & 52 que O 30 Parcel S "?/ 000
: ; ; '} Township - Range Section —
l ' - Lantude L 1 NORTH  Longitude . 1 1 WEST
, X ’ . ¢€DEG. MIN. SEC. DEG.  MIN, SEC.
T T * LOCATION SKL‘TCH r— ACTIVITY () -
' ! NORTH —= . NEW WELL
T T
: : MODIFIGATION/REPAIR
1 1 — Deepen
1 : —_ Other {Speaify)
1 Y
T T J < -
! ! = —_ DESTROY (Describe
T T g Procedures and Materials.
: : \i‘."ﬁ Untler “GEOLOGIC LOG")
: ; ) PLANNED USES ()
: : &’f{i}gw : g ‘é’g@ 13 :,é TES(J?\'ALL::(':—Y__ Public
: : = = ?-: 5 ?‘_ — lrrigation . Industrial
: : - - g ﬁ ; % MONITORING ___
! ! NOV -~ 7 2008 > TEST WELL ——
E ; \?{ GEB E ,(, E 5 CATHODIC PROTECTION 7
. DEPT. OF iy HEAT EXCHANGE M.
. : ; ENYIRO NWENTAL MANAGERENT La TN DIRECT PUSH .
: : _ INJEGTION
i : ' VAPOR EXTRACTION —_
! ! ) SPARGING e
: ' Hlstrate-or Desortbe Distance of Wel from Foads, Buld: REMEDIATION —
: ; Ny eltllsce;” %ZJerezgél agn(l l:t?(’;cc/? aJ:me sl;"zlz (mo‘fm gapgj‘%j‘ OTHER (SPECIFY) — |,
T T Y. PLEASE BE ACCURATE & COMPLE
] 1 —— - -
! : - WATER LEVEL & YIELD OF COMPLETED WELL
| j DEPTH TO FIRST WATER (Fi.) BELOW SURFACE
: : DEPTH OF STATIC
T T WATER LEVEL (Ft.) & DATE MEASURED
: = = - ESTIMATED YIELD * (GPM) & TEST TYPE
TOTAL DEPTH OF BORING =G0 (F:'Seﬂ TEST LENGTH (Hrs:) TOTAL DRAWDOWN (Ft)
TOTAL PEPTH OF COMPLETED WELL _S&C (Feet) * May not be_representative of a well’s long-term yield.

CASING (8)

ANNULAR MATERIAL

DEPTH BORE- DEPTH
FROM SURFACE | Lo | TYPE(X) | FROM SURFACE TYPE _
DIA. =z | ofw MATERIAL / INTERNAL GAUGE SLOT SIZE o= CE- | BEN- h
(Inches) % E gg = GRADE DIAMETER| OR WALL IF ANY i | MENT [TONITE| FILL FILTER PACK
F. o F a|g ez 2 (inches) | THICKNESS' (inches) F o0 R ) 2y | 2 (TYPE/SIZE)
. T l{ — 3 ¥ BN ; — E — — N ax =
c_ 200 |7V Lhyethytne [ 7 [5DE-11 Q7 3’ i~

ATTACHMENTS (2)

- Geologic Log

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

NANE {"i"ia){ EXPLL BPHA TIEN £

kil C

Well Construction Diagram

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

PO Ry Y1

Geophysical Log(s)
Soil/Water Chiemical Analyses

¢

ZFUF T2

] {AH

752

ADDRESS

Slgne\\ ,/l/ s ﬂ/

— Other

2L

cIY

11/5 /A’}S" 483326

ATTACH ADDITIONAL INFOHMATION IF IT EXISTS.

WEL[“DRILLER/AUTHORIZED REPRESENTATIVE

DATE SIGNED

C-57 LICENSE NUMBER

DIVR 188 REV. 11-97

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM




ORIGINAL

File with DWR

Page 1 of 1

Owner's Well No._1-2013

STATE OF CALIFORNIA

WELL COMPLETION

Refer to Instruction  Pamphlet

No.0177367

REPORT |1 1 [ 1 |

STATE WELL NO./ STATION NO.

Dot g

[——— DWR USE ONLY

~ DO NOT FlLL IN

Date Work Began 5/29/2013 , Ended?/3/2013 | LATIT;JDE — L(I)NGITUDIE |
Local Permit Agency Napa County Environmental Mgmt | | | | | | [
Permit No..96-11125 Permit Date 6/23/1999 ACMIRSIOTHER
GEOLOGIC LOG WELL OWNER
ORIENTATION (i) Dit[;gRTICAL — HORIZONTAL —— ANGLE — (SPECIFY) Name Oakvi“e RanCh Vineyal’ds
METHOD ROTARY FLUID AIR Mallmg Ad_(iressJ_B_\?zZ_B.ake.LSir_e.el
DEPTH FROM .. DESCRIPTION msﬁa,n Francisco gg . 9421:15
Fl. to FL scribe material, grain, size, color, eic. .
0.  10;BOULDERS Address 7781 Silverado Trai~ “OCATION
10§ 80: HARD BLACK VOLCANICS City Napa CA
80: 160: RED, BLACK VOLCANICS CountyNapa
160: 260 TAN, GRAY VOLCANICS APN Book@32_ Page030  Parcel 052
260: 355 f GRAY VOLCAN'CS TOWl'lShip Range Section
355 420;GRAY, TAN VOLCANICS Latitude , . | .
420: 460:BLACK, RED VOLCANICS DEG. MIN. SEC. DEG. MIN. SEC.
460; 645! BLACK VOLCANIC ROCK A KETCH “ACTviTY () —
645: 680: BROWN, RED VOLCANICS -
680, 790: GRAY, TAN VOLCANICS N epon
790: 820 RED VOLCANICS —— Other (Specily)
820: _870: BLACK VOLCANICS I —
870: 880 RED VOLCANICS Procsdures and Matedals
880;  900:GRAY, TAN VOLCANICS PLANNED USES ()
900: 950: GRAY, RED, TAN VOLCANICS - * | WATER suPPLY
950_ 970! RED VOLCANICS 7 tp| — Domestc — puble
970; 985: BLACK, GREEN VOLCANICS g boo' i MON;RING
985! 1000:RED VOLCANICS e
1000! 1020:BLACK VOLCANICS CATHODIC PROTECTION——
1020: 1035: GRAY VOLCANICS WELL HEAT EXCHANGE —
1035: 1045:RED, BLACK VOLCANICS 0. vol DIRECT PUSH__
1045 1080 ; BLACK VOLCANICS VAPOR, EXTRACTION
1080: 1140:GRAY, GREEN, RED VOLCANICS SPARGING _
: : CONTINUED CASING LAYOUT — oo SOUTH T REMEDIATION __
605: 685:SCREEN STEEL 8" 060 SLOT E2| Fence@ivers. e, and sach, o mep._Une sddions paper i OTHER (SPECIFY) __
685, 725 BLANK STEEL & 3| necessdly. PLEASE BE ACCURATE & COMPLETE.
725§ 865 SCREEN STEEL 8" .060 SLOT:': ~H O WATER LEVEL & YIELD OF COMPLETED WELL
865 925{BLANK  STEEL 8" b 70 FirsT waTer-280__ (r1) BELOW SURFACE
925: 1105:SCREEN STEEL 8" .060 SLOT | OB oF sta
1 105; 1125 ; BLANK STEEL 8" m \L:j WATER LEVEL —EL (FL.) & DATE MEASURED 713/2013
' : 1140 i estf@veo view + 300 cpmys TesT Tvee__AIR LIFT
TOTAL DEPTH OF BORING 2232 (Feet) TESBLENGTH 2 sy TotaL orAWDOWNN/A gy
TOTAL DEPTH OF COMPLETED WELL1125 (Feet) MW not be representative of a well's long-term yield.
DEPTH CASING (S) ANNULAR MATERIAL
FROMSURFACE | §ONE - [Tvpe )] FROM SURFACE TYPE
. DA [x[Z! ool wmateriaLs |INTERNAL|  GauGE SLOT SIZE CE- | BEN-
o R (nchos) | Z|WIGH & GRADE DIAMETER| OR waLL (F ANY MenT| ToNnE FLL | FLTER PAcK
" " 2|3 UE 2 (inchas) THICKNESS (inches) Ft. to FL | @) ] ) (TYPE/SIZE)
0. 1140 15 0. 54| v| 10 SK SAND
0 385 v STEEL 8 250 54 | 1125 Y |#6 SAND
385 465 STEEL 8 250 .060 :
465: 505 v STEEL 8 .250
505; 585 STEEL 8 .250 .060
585; 605 STEEL 8 250 ;
ATTACHMENTS (v ) CERTIFICATION STATEMENT
—— Geologic Log _ I, the undersigned, certify that this report is complete and accurate to the bast of my knowledge and belief.
— Wel Construction Diagram name _HUCKFELDT WELL DRILLING, INC.
—_ Geophysical Log(s) (PERSON, FIRM, OR GPRPORAT|OR) (TYPED OR PRINTED)
— SoilWeter Chemical Analysis 12/ Napa CA 94559
___ Other ADDRESS l L ( CITY 07,2 / 2iP
4/13
ATTACH AGDITIONAL INFORMATION, IF IT EXISTS. red WELL DRILLER/AUTHORIZED REPRESENJATIVE DATE SIGNED _____ C-57 LICENSE NUMBER
DWR 188 REV. 11-97

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM



B

QUADRUPLICATE STATE OF CALIFORNIA DWR USE ONLY — DO NOT FILL N
For Local Requirements WELL COMPLETION REPORT |l 1 | 1 1 I 1 | | 11 []
Page 1 ok 1 Refer to Instruction Panphlet STATE WELL NO./STATION NO.

Owner’s Well Nn.7 3 ; No. 7 7 8 3 5 7 | | ll DL | I D r l L(l)NGllTutl)E | I I:]
Date Work Began =31-01 4 Emlt'(vi_“ 8-13-01 | e |
Local Permit Agency __Napa County Envircnmental Mgmt. Y I O L

L T 3,50 6-23-99 APN/TRS/OTHER
Permit No. Permit Date Q
CEOLOGIC LOG WELL OWNER
ORIENTATION () _XVEﬁncaL ___ HORIZONTAL ____ ANGLE ____ (sPecIFY) [ Name (;Z_;}é}l’ig'iiz iang Vinfa{anis
UL S rotary Mailing Address 4 alivers irai
DEFTH FROM METHOD FLUID 5 Napa CA 945‘.8
SURFACE DESCRIPTION s 2
EE = o (BL Describe material, grain size, color, ete. CITY, WHEL LOGATION STATE 4l
0. 12 fractured boulders Address same !
127 60 | black volcanic rock City
60 . 120 , red volcanics Do Napa
120 1 280 | black volcanics APN l-icml\‘ 32 Page 030 Parcel 52
jgg ! 333 d & wni olcanic ash Township Range Section
b _yelliow Latitude 1 1 NOATH Longitude 1 ! WEST
42U | SUU | black volcanics DEG.  MIN. SEC. i DEG. MN.  SEC.
500 7 520 7 Ted volcanics LA FEETCH R
24U : 28U : red & black volcanics | . ‘% OO i
SBU | /60 ) black VOlCanics | [ —— Deepen
: T ; i SR — Other (Specify)
' ) ( \ ___ DESTROY (Describe
l: : A \ Procedures and Materials
—250 75 oH \ Under “GEOLOGIC LOG")
' ' g \ X PLANNED USES (%)
— 460 | 30 GPH K \ WATER SUPPLY
_'_Ggo_w | Domestic . Public
: " = i = X Irrigation ___ Industrial
g ; i % MONITORING ___

&

{ TEST WELL ___
E CATHODIC PROTECTION ___
HEAT EXCHANGE ___

! DIRECT PUSH ___
i INJECTION ___

! VAPOR EXTRACTION ___

SPARGING ___

SOUTH REMEDIATION
Hlustrate or Deseribe Distance of Well from Roads, Buildings,

Fences, Riters, ete. and attach a map. Use additional ;}_u;u'r' if OTHER (SPECIFY)

necessary. PLEASE BE ACCURATE & COMPLET!

WATER LE\'Ebgbl’lELD OF COMPLETED WELL

DEPTH TO FIRST WATER (Ft.) BELOW SURFACE

DEPTH OF STATIC 353

8-13-01

T
1
T
1
T
1
T
1
T
1
T
1
T
1
T
1
T
1
T
1
T
1
T
I
T
1
T
1

WATER LEVEL

(FL) & DATE MEASURED
air lift

TOTAL DEPTH OF BORING ou

TOTAL DEPTH OF COMPLETED WELL

53

ESTIMATED YIELD . (GPM) & TEST TYRE »
TEST LENGTH (Hrs.) TOTAL DRAWDOWN___~___ (Ft)
* May not be representative of a well’s long-term yield.

(Feet)

DEPTH e 5 CASING (8) DEPTH ANNULAR MATERIAL
DIA. <|5[.5 w MATERIAL / INTERNAL GAUGE SLOT SIZE CE- | BEN-
(inches) |2 |Ww|=Hfa GRADE DIAMETER| OR WALL IF ANY MENT |TONITE| FILL FILTER PACK
F.. to Ft a|geg 2 (Inches) | THICKNESS (Inches) Pt 6. FL (|2l (=) (TYPE/SIZE)
s T L TR i 0 3% |'X concrate
| SRR " ¢ T [N B | 22 753 X | pea gravel
U | 433 A steel B3 . 188 |
4337 633 x steel 37 . 188 .090 |
833 T 653 X steel .73 .188 \
653 7 7153 X steal 8% |[.188 LU%0 ;

ATTACHMENTS (=)

Geologic Log

Well Construction Diagram

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

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

— Geophysical Log(s) 1 1 0 n -
Penny Lane Nai
—— Soil/Water Chemical Analyses [ Pa CA 94559
Other ADDRESS i/ g1 { CITY STATE P
= bihe i A 1"
ATTACH ADDITIONAL INFORMATION, IE IT EXISTS Signed 0 i/ 8-20-01 439-746
' HEIRE WELL DRILLER/AUTHORIZED REPRESENTATIVE DATE SIGNED T-57 UICENSE NUMBER

DWR 158 REV. 11-97

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM




Owner’s Well No.

QUADRUPLICATE STATE OF CALIFORNIA ,
For Local Requirements WELL COMPLETION REPORT | Lt 1 | 4,1 {1

Page . of Refer to Instruction Pamphlet ATr

—~———DWR USE g/NLY — 0 NOT FILL IN

5 2 8 4 1 9 LATITUDE “

?TAl\‘l,.l/"‘ ]

ONGITNDE

Date Work Began R~ ‘ j | {*“Ended ‘““s J’% %
Local Permit Agency f it

Lo b b Y

Illlll

APN{TRS/QTHER

Permit No. _ 2L w} ! ;Per;{iv;r lgate /1 N}éﬂ‘:’\ o Z(\

DEPTH TO FIRST WATER

. CE()LOCIC LOG
ORIENTATION (<) _LZIERTK:AL ——— HORIZONTAL ANGLE (SPECIFY)
dﬁt) BELOW SURFACE !

LOCATION

DEPTH FROM
SURFACE DESCRIPTION
Ft. to [ De:m'be materigl, grain size, color, etc,
O ZX G L!'f“' By

STATE ZIp

A /"f(

T
]
PR Y

County T,ﬁ( e

£ X /-510: AYUWJ Yic I/i uJ ! H i ji;"‘;%.;‘»:t‘?"i

4 APN Book __. ! Page

R
1’43 f 1l ve o ¢ 1;5#;

e,

TV ] Nt

Or . A y
TOV%I{]Shjp : Range Section AN
Eatitude’ 1 1 NORTH  Longitude _WEST
b DEG. MIN. SEC. MIN, 8EC. =
LOCATION SKETCH—'———F—' ITY (£ )~
— NORTH EW WELL
MODIFICATION /REPAIR
—— Deepen

— Other {(Specify)

ol 33@}“@( e AT~

"

}
&&f&

- PL

EAST

h’?”"r
5l

“X‘}‘( L., \ v C g

!

SOUTH -
Hlustrate or Describe Distance of Well from Landmarks

such as Roads, Buildings, Fences, Rivers, eic.
PLEASE BE ACCURATE ¢ COMPLETE.

—~—— DESTROY (Describe

. MONITORING
WATER SUPPLY

— "TEST WELL"

—— CATHODIC PROTEC-
TION |

—— OTHER (Spaecify) o

Procedures and Materials
Undeér “GEOLOGIC LOG")

ANNEP USE(S) +

—— Domestic

rﬁwﬂ"'
_¥_ lrrigation

—— industria!

oaure Mo ) ity

DEPTH OF STATICQ

R S (S S U A [ENY EY (I R R R

I R (S N A

WATER LEVEL (Ft) & DATE MEASURED
ESTIMATED YIELD '40__ (GPM) & TEST TYPE

WATER LEVE’L & YIELD OF COMPLETED WELL
Rw22 G

TOTAL DEPTH OF BORING #Q_ (Feet), - u. TEST LENGTH _5_ (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 MOLE | TYPE (Z) FROM SURFACE TYPE :
DIA. <= [ g[ w MATERIAL / INTERNAL GAUGE SLOT SIZE . CE- | BEN-
Eldlzg & DIAMETER| OR WALL iF ANY FILTER PACK
Foto ko | 9 1ZIEIBSIZ| GRADE (nches) | THICKNESS |  (nches) Ft. to Ft ’:'EN;' ToNITE (Ff,“') (TYPE/SIZE)
1 & L o v e
T r - Y ’ y
J 29570 4 Aot [ & [200 78R TRV Z
] / 1)
» 25
3 T - o N et .
ATTACHMENTS (£) - - CERTIFICATION STATEMENT
G ' [, the undersi certify that this réport is plete and accurate to the best of my knowledge and belief,
—— Geologic Log o ~ 70 e
~—— Well Construction Diagram NAME f "J, /4 L / / i j

—— Geophysical Log(s) - i ~,<

—— Soil/Water Chemical Analyses

R
(PERSON, FIRM, OR CORPWTI ) (TYPED R PRINTED) B W ) A / )
NS T A A e Mg

‘ff‘a 755 j ‘

—— Other

ATTACH ADDITIONAL INFORMATION. IF IT EXISTS.

T

C;z_]"” 1%

DATE_SIGNED

C-57 LICENSE NUMBER

AL L

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




QUADRUPLICATE STATE OF CALIFORNIA —— DWR USE ONLY — DO NOT FILL IN

For Local Requirements WELL COMPLETION REPORT | L1 1 | 1+ 1 1)y L/ | ]
“Page of i Refer to Instruction Pampbhler STATE WELL NO./STI -
Owner’s Well No. ; ) o o | vl b Ll
Date Work Began _L““* L 4 A -, Ended L Py 528473 LATITUDE ,
Local Permit Agency if ST ST IR VEING I i % rJ J l A ii B T O I R l
Permit No, 4 .k } Perdhit Date 4~ * i K AEN/TRS/OTHER
M)EOLOGIC LOG
ORIENTATION (X ) VERTICAL ____ HORIZONTAL —— ANGLE _____ (SPECIFY)
x' SEPTT RO DEPTH TO FIRST WATER_g;g_;.;_(Ft.) BELOW SURFACE
SURFACE DESCRIPTION
Ft. - to Ft § ; _ Describe material, graiy size, color, etc, ] WE L LOC AT; ON
O LT o A o ~ .? g S T
o et ;: £h 3 ,S{“ RO Y4 - : . _ Address ‘f i i H
i i ‘ )

Tl
__L;._
—
{H«

L I I Y

L a\‘ kS ks 3 R ek ST
—— R , ;» s APN Book 1. Page ..
§t LIRS I Yoo % Tagnedd s B BT Yy e Townshlp Range Section
[ [ i PR % .
L& - % £ Lahtude 1 L NORTH  Longitude n L WEST
TR s ) DEG. MIN.  SEC. DEG.  MIN. . SEC.
—+ e b s LOCATION SKETCH — IVITY (£ )~
i e 4 . i NORTH NEW WELL
K 1 P W, ]
j}L& BTSN BRI MODIFICATION/REPAIR
] ) I
— ! ! : k —— Deepen
TR bl T f,
v W‘*;::i"‘g% el 34 §L 5 —.— Other (Specify)
' WA e
e 5* :
Wi &S W —— DESTROY (Describe
) ’ g v Procedures and Materials ,
- U Under “GEOLOGIC LOG")
| LT T &=[F PLANNED USE(S)
ot . ; v '
1 i < < (-—)
S S i ul - ___ MONITORING
v - v St b -
o de e }L L h WATER SUPPLY
1 ] LY — Domestic
ARSI TR — Pu
t ; [ i
- L. ) ‘. Irrigation
S D ! =
. b % A J' i L L i | e Industrial
1 1 ' "'4

—. “TEST WELL”

— CATHODIC PROTEC-
SOUTH TION
Illustmte or Describe Distance of Well from Landmarks —. OTHER {(Specity)

RECEIVED such as Roads, Buildings, Fences, Rivers, etc.

PLEASE BE ACCURATE ¢ COMPLETE.

g R 1
PR

v ) DRILLING ’
I NOVI7198  [nlt on__ Lt
1 ' — WATER LEVE . YIELD OF COMPLETED WELL
T , DEPTH OF STATIC @ 4 -ty G
. DEPT_OF — WATER LEVEL (Ft.) & DATE MEASURED |
. : FNVIRONMENTAL MANAGEMENT ESTIMATED YIELD® (GPM) & TEST TYPE
TOTAL DEPTH OF BORING (Feet) TEST LENGTH #* _ (Hrs.) TOTAL DRAWDOWN - (Ft)
, TOTAL DEPTH OF COMPLETED WELL _m (Feet) * May not be representative of a well’s long-term yield.
DEPTH BORE- CASING(S) DEPTH ANNULAR MATERIAL
FROM SURFACE oLE | TYPE (2 FROM SURFACE TYPE
DA [Tl ofe| materaL, |DTERNAL| GAUGE SLOT SizE ce- [ BEN-
=10 & T OR WALL IF ANY FILTER PACK
i oto R | M9 |ZIEBGS)  GRADE (nches) | THICKNESS |  (nches) Ft to Ft ':'EN)T T(OB'T)E (Ff,“‘) © (TYPE/SIZE)
‘ ] f G 7 o i i v
QO 440 1] Fle Al & 240 H 24 | &
. i , _ ! a
HY40 k/p | 4 “ ‘4 s ‘f?*}; ./ k,-?/O o frmP

t

~ Yoz |

ATTACHMENTS (X£) CERTIFICATION STATEMENT

__ Geologic Log I, the undersi /1 ;éerhfy that thpo? is cqmplete ac;gratitz the'best of my knowlnge and belief.
& ‘ (IRARS

|

|

|

| .

i . —— Well Construction Diagram NAME =

| {I r‘\l Y ﬂx I R
| 3

2 z o
~— Soil/Water Chemical Analyses Ko %

—. Geophysical Log(s)
ADDRESS TCITY ¢ STATE

Other . J ‘ " }'\ { ‘;}’
, , — .
Signed mz—z—d
ATTACH ADDITIONAL INFORMATION. IF IT EXISTS. WL DRI TR aon e eSS ST - £ SIGNED

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




QUADRUPLICATE
For Local Requirements

Page_% _of 4.

Owner’s Well No.

M WELL

1
‘

N e—

- DWR USE ONLY — DO NOT FILL |

STATE OF CALIFORNIA

COMPLETION REPORT | L o+ 1 v o | 1 | | |

~ STATE WELL NO./STATION NO.
Lol

Refer to Instruction Pamphlet

Date Work Began 43{23,&92___ Endéé

Local Permit Agency

3212

Permit No.

LATITUDE I D I . J L__]

|||f||I,||t|||zl
- APN/TRS/OTHER. N .

LONGITUDE

6;7
fzst:;:hzaa

'11/1%}92

Permlt Date

GEOLOGIC LOG WELL OWNER
ORIENTATION () _x__ VERTICAL . HORIZONTAL ____ ANGLE ____ (SPECIFY) . ;
DEPTH TO FIRST WATER 488 _(rt) BELOW SURFACE g
DEFTH FROM I
SURFACE DESCRIPTION : ,a: AN :
Ft. to Ft De:mbe material, grain :tze color, etc, -~ *~ N i ,f‘f% ) 3 _ . WELL LOC ATION —
! — _ i _— Address‘n‘ i i Lyerat 0 fﬁ‘ﬁil
26 . 40 Brm.sm_smne AR L Clty_ﬁﬂmm ‘fl’?f
40 . 70 'Dk. gray & brown rock'med. hzmi County _Hapa (2, v
70 | 145 Brown.gray.black & red TQCR * APN Book 32 Page 030 parcer__06
‘ ! ! ﬁ&l?‘é ?Vﬁﬁ'ﬁﬁf’@ e T - Townshlp Range Section _
148 ' 180 ¢ k) rock frac jf"@ . S — NORTH Longitude S — WEST
160 . 220 Ghﬂ} iray mc‘k Sti*ingg}“_w %6 {w < - LOCATION SKETCH — ACTIVITY (£)—
' ii’s&f‘é“ fi‘ﬂ{:‘ﬁﬂ o~ — NORTH —% NEW wELL
220 ! 25@ »i’:u g‘”‘&@fi,* f‘a}ﬁﬁ & QY‘&V f'ﬁ{:?& 5 if' \; MODIEICATION/REPAIR
: shard. fractupe - (oW . —_ Docpen
ggﬁ ;. 265 t%mv, browt & _red ree_ziz Tard _ - : — Other (Spacity)
310 . ’E%ﬁ .Rﬂ‘d ”“&* brown - ’?"(f)(:&fE h&*‘d “.t — DESTROY (Desaribe
340 | 370-Black, gray & red rock hard fracturd : Droceduroaand Melerals
370 . 400—Black.red, green & brown rock hard |- . ;[ PLANNED USE(S) -
400 ' 490 ] freen, red & black rock med. ¥ aﬁ"{ﬁ £ N '-l<,-l, —- MONITORING
450 520 Black, red, green & sty iﬂgﬂ?‘s BYONn ! WATER SUPPLY
: _’ 'mak h&?‘d ‘ﬁ"&ﬁ%ﬂﬂﬁ . y V' ';m; o —— Domestic
520 : GOG _White.red.black.aray & green " e - Public
. 'Y‘QGR hﬁl"d ,‘ AL £, GE ¥ prigation
Q00 . 630 .Green.black rock stringer dk. gray‘, g y EEPE - — ndustrial
‘ fracture \ ¥ e s Z :Z;_ “FEST WELL”
630 @ 640 ﬁkn g?‘&}f TOeK ﬁar‘d o o ad L] — camonic erorec |
) S : Ilustrate or Describe Dz.sstglltj,'?clzf Well from Landmarlcs J— g‘lc’)l-rl“ER (Specify)
. ) R such as Roads, Buildings, Fences, Rivers, etc. ¥ ‘
x ; RECEIvED PLEASE BE ACCURATE & COMPLETE : . A
- - PULLNG  yd § air rotary .., Faser-Pentonite
: ; _ JAN 1 & 1949 WATER LEVEL & YIELD OF COMPLETED WELL —
i | ~ DEPTH OF STATIC 4@& B}
. : SR WATER LEVEL - (Ft) & DATE MEASUREIEA)IR
- . . o _ ESTIMATED YIELD® (GPM) & TEST TYPE |
TOTAL DEPTH OF BORING __9%8 gee;;) ENVIRONERTAL WANAGERENT ™| | enaTi @ s ToTaL DRAWDOWNCOMDIEER,)
'TOTAL DEPTH OF COMPLETED WELL 3— Feet) * May not be tepresentative of a well’s long-tert yield. :
DEPTH core. CASING(S) DEPTH ANNULAR MATERIAL
FROM SURFACE | = [TYPE(Z) |} FROM SURFACE TYPE
o [<Tglefg] waremas | JUREEEE) ORWALL | CF ANY = iy W FILTER PAGK
. oto R | 79 |SIERYS|  GRADE (nchesy | THICKNESS | (nches) Ft. to Ft "("ZN)T '(”l'ﬁ—”)t (F_',EL) (TYPE/SIZE)
0 1397 [ 15" |X 102 B | F-480 [ 032 || 0 T@ [X| |
3987 . 837 X 22 28 A .
1. 3 X 25 837‘ X Pea gravel
' Bearm—— CERTIFICATION STATEMENT

ATTACHMENTS (/) —

—— Geologic Log
—— Well .Const}uction Diagram . .

— Geophysical Log(s) .

Sonl?@bcwnalyses
. Other P

ATTACH ADDITIONAL INFORMATION. IF IT EXISTS.

|| wawe__Doshier & Gregson, Inc.

n I the under&gned certify that this report is complete and accurate to the best of my knowledge and belief.

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

5365 Napa Val 1&33 Huy Vallajo A, 94585
’ ADDRESS :,' T CiTY - /'. . STATE P
vl 2D A i s 25BE2e

1 signed PN,
O T BRILER/AUTHORIZED REPRESENTATIVE DATE_SIGNED ©57 LICENSE NUMBER |

DWR 188 REV. 7-80

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM




ORIGINAL
File with DWR
Page of
Owner’s Well No.
Dute Work Began
Local Permit
Permit No.

WELL COMPLETION

Refer to Insiruction Pam

OCT-14-2815% 12:47F FROM:PULLIAM WELL DRILLIM 2241624

STATE OF CALITC

_N%7102

IRNILA

N REPORT

nfidei

38

TO: 18662846419

——_ DWH USE ONLY

DO NOT FILL

F.1

IN

L1

STATE WELL NO/STATION NO.

||I|||I[H;I|}||D

LATITURE

LCNGITUDE

TR

APN/TRS/OTHER

Permit ﬂc (_{— /‘;/"O U

@a.‘r{\‘.'v'i } !@—: /

fOLOGIC LOG t 4 OWNIR
CRIENTATION {2} VERTICAL HORIZONTAL __ ANGLE . (SPECIFY; | Npme U\,- H
DRILLING YO.H . ;
SRR METHOD YA FLUID Maflingr Address
SURFACE DﬁlRIPTION _
fl ta Fu Deseribe nafe (R grain size, (*triff/ﬂﬂ CITY WELL LOCATION
T s v N
O 20" OrauN Clag 4, Vock. i S
. L i C'ty .
%_m%x% 4 IO G iunty : O T
iy ot ! { . Vi APN Book Page _Purcelw
T T L
l.—-')h ! ] [ (\‘Y.t "'\lb lCCIf’Vl | Y'GCJ& Township Range Section
A = b Al T O l E‘
bt o N  _ 17 IV ititude 1 ! NORTH Lengitude L1 M
DEG.  MIN, SEC . }
‘ E‘ m’ g “' - a q( rﬁ( s LOCATION SKETCII — ACTIVITY () -—
: 4 1/ ; y SNORTH g NEW WELL
: ,Q-M (C_. VO CL MEDIEICATION/REPAIR
3 ’ /] / — Deepen
= i O e Other (Specify)
! | ea kS | [
L | W (Vd \ I a — DESTROY (Daseribo
1A 9} 1A : Oner CEOLOGIE (06
L. /0 O (Y™ .S A | PLANNED USES (<)
4 4 [ { ) ER SUPPLY
b Domastic wme Fublic
- ﬁ — lrrigation . Industrial
Iny S‘ 7]
g 2 MONITORING .
i \J TEST WELL e
Pl D CATHODIC PROTEGTION ___
,:_‘ o HEAT EXCHANGE .,

Cr oS

(S8

/Ui

SOUTH
hist e (I' Deseribe Distanre of Wetl from Roals, Builings,
e, Rivers, ete, and attach o map. Use additional poper i
ngeessary. PLEANE BE ACCURATE & COMPLETE.

DIRECT PUSH ____
INJECTION .

VAPOR EXTRACTION ___
SPARGING ..
AEMEDIATION ...
OTHER (SPECIFY} ..

—--—-—-—-———-—-|—————-——-————'—(T

TOTAL DEPTH OF
TOTAL DEPTH OF

BORING éﬂg

COMPLETED WELL

[+ \t
{Fretl

W

OEPTH TQ FIAST WATEA

CDEPTH OF STATIC
ATER LEVEL

ESTIMATELD YIELD_*

%
TEST LENGTH A3 s 70TAL DRAWDOWN
My not be vepresentarive of a well’s lomg-term yield.

Fi} & DATE MEASURED
{GPM) & TEST TYP

YIELD} OF COMPLETEDR WELL

WATER LEVE?‘ ?

(EL) BELOW SURFACE

DEPTH CASING () : DEPTH ANNULAR MATERIAL
FROM SURFACE | B TYRE(=] ! FROM SURFACE TVPE
DIA. = af@w| MATERIAL/ | NTERNAL| GAUGE SLOT SIZE CE- | BEN-
(nches) | % | 28 & SHADE DIAMETER| OR WALL IF ANY MENT [ToNITe| FiLL | FILTER PACK
Ft. o Ft a g 8§ g (inctos) | THICKNESS - (nchas) Fi. 1o F |z |tz (TYPE/SIZE)
e | =77 + T = = —
O 23 ¥ X LhasTic| 57| 200 0 2° | X
e fPo ¥ 1 ! L rr e 22 890 | 1A (aaeEL
LPo 590 8" FudZ| fpel~ (Y ! ! 222 !
1 1
| i
1 1

Other

ATTACHMENTS (x)

Geologic Log

Whali Censtruction Diagram
Geophysical L.og(s)
SoitWater Chemical Analyses

NAME ___J

ADDRESS

ATTACH ADDITIONAL INFORMATION, iF IT EXISTS.

I, the und &
-

(PERSON, FIRM,” OR

RATIGN)

¥

YPED OR PRINTED,

CERTIFICATION STATEMENT
ertify that this fepprt i compjete an
*

am We ||

oy |

A0

thr pest of my knowledge and belief.

200

DATE_SIGNED

STATE ?Z ;
C-57 LICENSE NUMBER

IDWTR 188 REV. L1497

\ |
: 1
WELL D RIZED REPRESENTAIIVE

IF ADDITIONAL SPACE IS NEEDED, USE NEXT GONSECUTIVELY NUMBERED FORM



Vine Cliff Winery Water Availability Analysis

13

APPENDIX B

NAPA COUNTY GROUNDWATER RECHARGE ANALYSIS



DRAFT October 3, 2019

Napa County Groundwater Recharge Analysis

Introduction

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

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

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

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

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

P.O. Box 794, Healdsburg, CA 95448


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

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

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

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

Interception Curve Number by Rooting Depth by
Land Cover Storage Values () NRCS Soil Type () NRCS Soil Type (ft)
Growing Dormant
T T B T T D| T A T B T T D
e N — ype A ype ype C ype ype ype ype C ype
Agriculture, Other 0.080 0.040 38 61 75 81 2.0 1.9 1.8 1.7
Barren 0.000 0.000 77 86 91 94 0.0 0.0 0.0 0.0
Developed 0.005 0.002 61 75 83 87 2.3 2.1 2.0 1.8
Grassland/Herbaceous 0.005 0.004 30 58 71 78 1.3 1.1 1.0 1.0
Forest, Coniferous 0.050 0.050 30 55 70 77 5.9 5.1 4.9 4.7
Forest, Deciduous 0.050 0.020 30 55 70 77 5.9 5.1 4.9 4.7
Shrub/Scrub 0.080 0.015 30 48 65 73 3.2 2.8 2.7 2.6
Orchard 0.050 0.015 38 61 75 81 3.2 2.8 2.7 2.6
Vineyard 0.080  0.015 38 61 75 81 2.2 2.1 2.0 1.9
Water 0.000  0.000 100 100 100 100 0.0 0.0 0.0 0.0
Table 2: Infiltration rates for NRCS hydrologic SOIL MOISTURE RETAINED, IN INCHES
soil groups (Cronshey et al. 1986).
m - 7 T T T T T T f' ]
Infiltration
A . KL _
Soil Group Rate (in/hr)
/

A >0.3 30 /{

B 0.15- 0.3

C 0.05-0.15 -

D <0.05 B

20

ACCUMULATED POTENTIAL WATER LOSS, IN INCHES

PP

4 6

8 10

12 14 16

MAXIMUM SOIL-MOISTURE CAPACITY,
IN INCHES

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.

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

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

3 — Data access from Napa One Rain
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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 (OEI 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 nr St Helena 11456000 47.9 46% 45% 23% 42% 30% 14%
Redwood Ck nr Napa 11458200 39.6 53% 49% 26% 40% 22% 10%
Tulucay Ck nr Napa 11458300 27.0 64% 49% 16% 47% 20% 5%

Model Results

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

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

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

Name Drainage Precipitation AET (%) Surface Recharge (%) Soil Moisture
Area (mi?) (in) > Runoff (%) i Change (%)
American Canyon Creek 10.8 24.1 67% 15% 19% -3%
Bucksnort Creek 19 47.9 51% 25% 23% 0%
Butts Creek-Putah Creek 49.9 33.0 53% 29% 19% -2%
Capell Creek 43.0 31.2 61% 24% 16% -2%
Carneros Creek 29.7 29.7 66% 19% 20% -2%
Chiles Creek 32.0 34.6 61% 21% 20% -1%
Dry Creek 28.8 37.8 60% 20% 23% -1%
Hunting Creek 12.0 33.7 56% 29% 17% -2%
Jackson Creek-Putah Creek 54.5 29.7 45% 42% 10% -2%
Lake Curry-Suisun Creek 16.4 30.7 61% 21% 19% -2%
Lake Hennessey-Conn Creek 20.0 36.0 56% 24% 21% -1%
Ledgewood Creek 6.4 21.8 77% 15% 15% -8%
Lower Eticuera Creek 44.0 30.0 59% 27% 16% -2%
Lower Napa River 45.0 31.7 63% 18% 21% -2%
Lower Pope Creek 31.8 33.9 53% 29% 19% -2%
Maxwell Creek 35.1 34.7 56% 25% 20% -2%
Middle Napa River 60.3 404 57% 21% 23% -1%
Milliken Creek 29.7 30.9 55% 21% 26% -2%
Rector Creek-Conn Creek 22.3 32.8 55% 22% 25% -2%
Saint Helena Creek 7.7 53.3 47% 25% 27% 0%
San Pablo Bay Estuaries 19.5 23.9 34% 58% 10% -1%
Tulucay Creek 34.2 26.1 64% 18% 21% -3%
Upper Eticuera Creek 25.6 31.2 55% 28% 19% -3%
Upper Napa River 44.6 44.7 53% 24% 24% -1%
Upper Pope Creek 21.7 44.5 51% 23% 26% -1%
Wooden Valley & Suisun Creeks 23.3 29.0 65% 18% 19% -2%
Wragg Canyon-Putah Creek 34.2 28.3 58% 31% 12% -2%
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Table 7: Simulated precipitation and recharge values averaged across HUC-12 watersheds in Napa County for
Water Year 2014 expressed as depths. See Figure 20 for watershed locations.

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

Page 32 of 36



DRAFT

October 3, 2019

Table 8: Simulated precipitation and recharge values averaged across HUC-12 watersheds in Napa County for

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

Drainage Area Precipitation

Surface

Soil Moisture

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

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

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

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