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Executive Summary 
Piazza Del Dotto Winery proposes to increase water use for winery production, staffing, 
visitation, and a minor amount of landscaping.   Increases in water use are offset by reductions 
in other uses resulting in a net decrease in groundwater use (Table 3) from an existing 11.02 acre-
ft/yr to proposed 9.73 acre-ft/yr. This water demand will be met by pumping Well 1 to supply 
water required for all uses other than irrigating the southernmost vineyard block which will utilize 
Well 20.  This WAA includes both Tier 1 and a Tier 3 analyses.  A Tier 2 analysis is not required; 
overall water use will decrease owing to a substantial reduction in vineyard irrigation rate. 

The Tier 1 analysis focuses on water use calculations and a hydrogeologic analysis of groundwater 
recharge.  This WAA also incorporates a recently completed lot line adjustment.  The Tier 1 
analysis indicates that the estimated average annual recharge scaled to the parcel area is 9.84 
acre-feet/year and the proposed groundwater use (9.73 acre-feet/year) is 99% of average annual 
recharge.  

The project well is located approximately 1,300 feet from Lincoln Creek at its closest point.  The 
project well meets Tier 3 WAA criteria for a “low capacity well” pumping at 20 gpm, has a 57-foot 
concrete seal, is perforated beginning 116 feet bgs, and is > 1,000 feet from the streambed of 
Lincoln Creek.  The project well is drilled entirely within the Sonoma Volcanics bedrock aquifer 
and given the short seasonal period of hydraulic connectivity between Lincoln Creek and the 
alluvial aquifer underlying it and given the relationship between groundwater elevation in the 
Sonoma Volcanics aquifer relative to the elevation of the streambed of Lincoln Creek, we believe 
that operation of the project well will not substantially affect streamflow within Lincoln Creek or 
the Napa River downstream.  
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Introduction 
Piazza del Dotto Winery & Caves (PDD) is seeking permits from County of Napa to increase water 
use for winery production, staffing, visitation, and a minor amount of landscaping at 7466 St. 
Helena Hwy., Yountville (APN 031-120-035). This parcel is located approximately 1.5 miles north 
of central Yountville in Napa County in the Napa River watershed within the “Valley Floor” 
aquifer-zone of Napa County and the Napa Valley Groundwater Sub-basin (Figure 1).  

This Water Availability Analysis (WAA) includes Tier 1 and Tier 3 analyses. The Tier 1 analysis 
replaces a prior Tier 1 analysis by Guadalupe Chavarria, PE, owing to unfortunate circumstances 
whereby he cannot represent his analysis (he is deceased).  The new Tier 1 analysis incorporates 
changed conditions including a lot line adjustment and changes in water use.  The Tier 3 analysis 
was previously prepared by OEI to supplement the previous Tier 1 analysis.   

This Water Availability Analysis (WAA) was developed based on the guidance provided in the 
Napa County Department of Planning, Building, & Environmental Services' (PBES) Water 
Availability Analysis Guidance Document formally adopted by the Napa County Board of 
Supervisors in May 2015 and by subsequent guidance provided by PBES.   

Limitations 
Groundwater systems of Napa County and the Coast Range are typically complex, and available 
data rarely allows for more than general assessment of groundwater conditions and delineation 
of aquifers.  Hydrogeologic interpretations are based on the drillers' reports made available to us 
through the California Department of Water Resources, available geologic maps and 
hydrogeologic studies, and professional judgment.  This analysis is based on limited available data 
and relies significantly on interpretation of data from disparate sources of disparate quality.  
Existing and proposed future water use on and near the project site is estimated based on 
information received from the applicant and on regionally appropriate water duties for the 
observed and expected uses. 

This analysis has been performed to evaluate conformance to County guidelines regarding 
potential surface water-groundwater interaction (Tier 3 WAA).  Although the character of  the 
aquifer can be reasonably inferred and details of the well construction (depth, screened interval, 
casing diameter) of the project well can be specified, there is always some uncertainty regarding 
actual aquifer conditions.  
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Figure 1: Project location map. 
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Hydrogeologic Conditions 
Surficial (and relatively shallow) alluvial materials comprise an unconfined aquifer understood to 
interact with surface water in stream channels on the floor of Napa Valley; in contrast, deeper 
volcanic and other bedrock aquifers that underlie the alluvial aquifer are typically confined or 
semi-confined aquifers that are believed to interact with surface water to a significantly lesser 
degree.  

This project parcel is in the central portion of Napa Valley.  The western portion of the project 
parcel lies on the valley floor and the eastern portion containing the project well in the Yountville 
Hills (Figures 1 and 2). Surficial geology at the project parcel is a combination of Holocene-aged 
alluvial fan levee deposits (Map unit Qhl) characteristic of the valley floor and Pleistocene-aged 
andesite lava flows of Stags Leap (map unit Psvasl; Figure 2) comprising the Yountville Hills and 
the bedrock underlying the alluvium of the valley floor in the region. The resistance to weathering 
and erosion of the volcanic rock relative to the surrounding alluvium is responsible for the 
presence of the local hill exposed over geologic time.   

The alluvial deposits (Map Unit Qhl) are described as "Fan levee deposits - Sediments of late 
Holocene age deposited in topographic lows. Fine-grained alluvium with horizontal stratification 
[which] may have interbedded peat” (Wagner and Gutierrez, 2017). Although Quaternary alluvial 
units are considered to comprise the principal aquifer system in the Napa Valley, many 
production wells including the project well are screened partially or entirely within the deeper 
tertiary units including Tertiary Sedimentary rock, the Huichicha Formation, and Sonoma 
Volcanics (LSCE, 2013 and 2017). Based on geologic logs from wells it appears that volcanics 
underlie the surficial alluvium in the project area and wells in surficial alluvial deposits are often 
perforated (screened) in both the upper alluvial units as well as the lower volcanic units as is 
typical for wells in Napa Valley.   

In addition to being mapped as the primary surficial geologic unit across the project parcel, 
bedrock underlying the alluvium is typically reported as “volcanic” in geologic logs for wells in the 
project area.  These rocks are a unit of the Sonoma Volcanics and are specifically identified as the 
Andesite lava flow of Stag’s Leap (Map Unit Psvasl) in more recent mapping by Wagner and 
Gutierrez (CGS, 2017) and the Basaltic to andesitic lava flows (Map unit Tsa) by Graymer et. al. 
(USGS, 2007). The Andesite of Staggs Leap is present in surficial geology in outcroppings on the 
margins of the floor of Napa Valley, as well as in the mountains to the east of Napa Valley.  The 
geologic setting suggests that the project parcel and the terrain of the Napa Valley and uplands 
lying to the east is underlain by a contiguous assemblage of Sonoma Volcanics.   

Based on our understanding and interpretation of local and regional hydrogeologic conditions, 
the primary aquifer  for the project parcel and project recharge area used for the Tier 1 
groundwater recharge analysis is an extensive fractured rock aquifer comprised of the Sonoma 
Volcanics that has a large area within which precipitation recharge occurs.  At the regional scale, 
the Sonoma Volcanics along with other Tertiary-aged geologic units are a secondary aquifer unit 
adjacent and/or underlying the Napa Valley Groundwater Basin. This fractured bedrock aquifer 
(Sonoma Volcanics generally) likely receives recharge via direct percolation of rainfall along with 
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potential inflows from overlying alluvium in the project recharge area.  The Sonoma Volcanics 
underlying the Napa Valley alluvium may also receive inflows from streambed infiltration from 
streams located along the margin of the Napa Valley as well as via mountain block recharge (LSCE, 
2017). 

The rocks of the Sonoma Volcanics generally have very low primary porosity, and groundwater is 
stored in fractures resulting in highly variable well production.  The andesitic unit of the Sonoma 
Volcanics has been described as comprised of individual lava flows displaying great variability in 
thickness and texture over short distances (Weaver, 1949).  Given this heterogeneity it can be 
expected that hydrogeologic conditions exhibit similar spatial variability.  Yields in bedrock units 
of the Sonoma Volcanics are reported to range from zero to as high as several hundred gallons 
per minute (gpm) (LSCE 2013).  Based on well records reviewed for prior WAA’s in this aquifer, 
well bores typically intercept the fractured rock aquifer at an elevation between 0 and 100 ft 
above mean sea level (ft amsl). 

Well Data 

Well Completion Reports (WCR’s) for wells near the project parcel were obtained through the 
California Department of Water Resources’ Well Completion Report Map Application and 
through the County of Napa Planning, Building, and Environmental Services Department’s 
Electronic Document Retrieval system. The subset of these WCR’s which could be accurately 
georeferenced based on parcel and location sketch information is discussed below and shown in 
Figure 2; these WCR’s are compiled in Appendix A. 

The project well (Well 1) was constructed in September 2006 in the eastern portion of the project 
parcel (Appendix A).  The total depth of Well 1 is 396 feet; the well head elevation is about 180 
ft amsl.  Surficial geology in the vicinity of the project well is the Andesite of Staggs Leap unit of 
the Sonoma Volcanics (Map Unit Psvasl). The geologic log for this well reported volcanics for its 
entirety. This well is screened from 116 to 376 feet below ground surface (bgs) and the static 
water level at the time of construction in September was reported at 66 ft (~114 ft amsl).  A two-
hour air lift pump test conducted in September 2006 showed an estimated yield of 100 gallons 
per minute (gpm) but did not report a drawdown. The depth to water 50 ft above the depth of 
the shallowest well perforations indicates a pressure head indicative of a confined aquifer.  This 
is generally consistent with the expectations regarding the regional fractured rock (Sonoma 
Volcanics) aquifer discussed above.    

A 24-hr pump test of the project well (Well 1) in August 2013 by McLean & Williams found static 
water level at a depth of 73.6 ft, similar to that at time of construction but during a dry year.  
During the last 14 hours of the 24-hr pump test, the water elevation was stable with a drawdown 
of 19.6 ft (93.2 bgs) at a steady pumping rate of 20 gallons per minute. The water level recovered 
93% of the drawdown within 24 hours. This pump test (Appendix C) provided robust data 
regarding well capacity, drawdown, and water level recovery at the operational pumping rate of 
the well.  
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In a recent lot line adjustment, 1.93 acres of vineyard and an additional well (Well 20) were 
incorporated into the project parcel.  A WCR could not be found for this well but a pump test 
conducted in June 2023 showed a static water level 130 feet bgs.  A two-hour pump test on this 
well revealed a flow rate of 7.3 gpm with 50 feet of drawdown (Appendix C). The well is currently 
pumped at a rate of 20 gpm though pumping rate may be reduced in the future as recommended 
in the pump test.  

Well Completion Reports provided information for thirteen other nearby wells that could be 
accurately georeferenced, eight of which are constructed partially or wholly within the Sonoma 
Volcanics (Wells 2-5, 8-10, 15, see Figure 2 and Table 1). Wells 2-5 are located in surficial units of 
the Andesite of Staggs Leap and their geologic logs report that these wells are constructed and 
screened in volcanics for their entirety. Other wells are constructed on the floor of Napa Valley 
and reported encountering volcanic materials between 100 and 300 feet bgs. Every well 
documented in this analysis except Well 12 is screened partially or entirely within volcanics. 
Well yields in the vicinity of the project parcel range from 20 to 150 gpm.  These yields are not 
unusual in the Sonoma Volcanics but may be artificially increased by short pump test durations.    

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

 

Well ID 1 2 3 4 5 6 7 8 9 10

Year Completed 2006 2016 2022 2014 1982 - - 1974 2004 2004

Depth (ft) 396 358 500 665 500 - - 300 404 352

Static Water Level (ft) 66 55 98 340 375 - - 18 40 40

Estimated  Yield (gpm) 100 60 100 50 50 - - 20 30 45

Top of Screen (ft) 116 138 80 385 380 - - - 104 102

Bottom of Screen (ft) 376 338 480 665 500 - - - 404 352

Geologic Map Unit Tsa Qhf Tsa Tsa Tsa Tsa Tsa Qhf Qhf Qhf

DWR WCR No. e036934 e0322921 E19-00194 e0210024 119514 E20-00306 E20-00306 2959 796962 918500

Well ID 11 12 13 14 15 16 17 18 19 20

Year Completed - 2000 2014 195 1992 2008 2013 - - -

Depth (ft) - 198 480 180 400 400 622 - - -

Static Water Level (ft) - 32 85 - 30 75 25 - 6 130

Estimated  Yield (gpm) - 2.5 45 35-40 100 30 150 - - 7.3

Top of Screen (ft) - 78 220 60 40 104 102 - - -

Bottom of Screen (ft) - 198 480 180 400 400 622 - - -

Geologic Map Unit Qhf Qhf Qhf Qhf Qhf Qhf Qhf Qhf Qhf Qhf

DWR WCR No. E14-00268 710535 e0231592 15706 384942 1073612 e0176210 E12-00002 19545 -
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Figure 2: Surficial geology and locations of wells in the vicinity of the project parcel. Surficial geology based on 
data from the Geologic Map of the Napa and Bodega Quadrangle 30’ x 60‘ (Wagner and Gutierrez, 2017).  
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Geologic Cross Section 

A geologic cross-section oriented northwest to southeast is shown in Figure 3 (see Figure 2 for 
location). Elevations along the cross-section range from approximately 145 feet above sea level 
at the streambed of Lincoln Creek to 404 feet above sea level at the peak of the Yountville Hills. 
Driller’s logs from WCRs for wells located near the cross section indicate that wells are screened 
partially or entirely within the Sonoma Volcanics; this aquifer material extends a minimum of 750 
feet bgs to at least 300 ft below sea level.  

Static water levels from Well Completion Reports for wells constructed or partially screened in 
surficial alluvial deposits are typically higher and closer to ground surface than in wells 
constructed and screened entirely within the Andesite of Staggs Leap. The static water level 
reported at Well 1 at the time of construction (September 2006) was 66 feet bgs or approximately 
114 ft amsl. This is about 30 feet below the streambed elevation on the cross section and about 
10 feet below the streambed elevation at the point closest to the project well.  

 

Well   
Ground surface   Contact (Approx.) ?  
 

              Groundwater Elevation 
 
              Screened Section of Well 
 

Figure 3: Hydrogeologic cross section A -A’ (see Fig. 2 for location & geologic map units).  Note that Lincoln Creek 
is about 1,380 feet from the project well (#1)  at its nearest point which is not in the cross-section alignment.  
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Project Aquifer 
The existing well on the project parcel (Well 1) is on the lower slope of the Yountville Hills and  
above the floor of Napa Valley that comprises the Napa Valley Groundwater Sub-basin (Figure 1). 
This well is constructed entirely in the Andesite of Staggs Leap and has no contact with the 
surficial alluvial deposits in which Lincoln Creek lies.  

Due to the depth of the surrounding wells, the depth of well perforations (screened intervals) in 
nearby wells, the mapped extent of the Andesite of Staggs Leap (Map unit Psvasl), and apparent 
shallow depth of alluvium near the project parcel, we believe that Well 1 utilizes groundwater in 
the fractured bedrock aquifer comprised of the Sonoma Volcanics.  This appears to be the same 
for nearly all other wells near the project parcel where alluvium is present at the surface as 
discussed in detail below.   

Little vertical connection exists between the aquifer accessed by the project well and the alluvial 
aquifer that supports flow in Lincoln Creek and the Napa River. These waterways lie in surficial 
alluvial deposits which extend approximately 50 feet bgs in the vicinity of the project parcel (map 
unit Qhf). Subsurface geology and depths of alluvium can be inferred from geologic logs in WCRs 
from wells completed in the project recharge area (Table 2). The majority of wells in the vicinity 
of the project, including the project well (Well 1), are screened exclusively in the Sonoma 
Volcanics bedrock aquifer (Map Units Tsr and Tsa, Figure 7). These wells do not draw any water 
from the alluvial aquifer and are vertically separated from Lincoln Creek such that they will not 
impact streamflow in the waterway. Two wells in the project recharge area (Fig. 4a) are screened 
in both the alluvial aquifer and the underlying bedrock, though these wells are constructed in 
deposits identified as Artificial Levee Fill (Map Unit af, Figure 7) and as such, fine-grained 
sediment identified as alluvium could also be placed material and is not necessarily indicative 
that the wells are screened in an alluvial aquifer. It is clear from these geologic logs that the 
project well and most other wells in the recharge area are accessing the fractured bedrock 
aquifer that is vertically separated from the alluvial aquifer, making any potential streamflow 
interference highly unlikely.  

Table 2: Subsurface geologic conditions summarized from WCRs for wells in the recharge area 

 

Well No. Top Screen Bottom Screen Alluvium Depth Aquifer Accessed

1 116 376 0 Bedrock

2 138 338 195 Both

3 80 480 0 Bedrock

4 385 665 0 Bedrock

5 380 500 25 Bedrock

6 - - - ?

7 - - - ?

8 - - 0 Bedrock

9 104 404 90 Bedrock

10 102 352 200 Both

11 - - ? ?
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The Sonoma Volcanics aquifer likely receives recharge via direct percolation of rainfall, 
percolation from overlying alluvial units, and from streambed infiltration from streams located 
along the eastern margin of the Napa Valley as well as via mountain block recharge (LSCE, 2017). 
Given the relatively great depths of wells and the low porosity of the underlying fractured rocks, 
and high static water levels relative to top of their perforated casing, the project aquifer is likely 
confined or semi-confined.  Additional discussion of this aquifer is found later in this report in the 
“Groundwater Surface Water Risk Assessment” section. 

In the recent line adjustment, the project parcel acquired another well (Well 20) which lies 
outside of the 1500-ft buffer zone of from Lincoln Creek. The construction details of this well are 
unknown. Water use in this well is not expected to increase as a result of this project. In the 
existing condition, this well is used to irrigate approximately 1.9 acres of vineyard acquired in the 
lot line adjustment. No record of a domestic well could be found on this newly acquired 1.9 acre 
parcel.  

Water Demand and Groundwater Pumping Regime 
Within the project recharge area, water demand was estimated for both the existing and 
proposed conditions.  Uses on the project parcel were determined using site details provided by 
the project applicant and verified using satellite imagery.  Uses on other neighboring parcels 
within the project recharge area were determined using satellite imagery and information from 
the Napa County Wineries Public Database.  Irrigation rates for vineyards on the project parcel 
were estimated using data provided by the project applicant.  All other water use rates were 
estimated using data from the County of Napa’s Water Availability Analysis Guidance Document 
dated May 12, 2015.   

Approach for Tier 1 Analysis 

Groundwater use data for the project for the updated Tier 1 WAA is updated to reflect the recent 
lot line adjustment and updated understanding of water uses on the property.  OEI’s Tier 1 
analysis evaluates this groundwater use data in relation to local area existing use in the project 
recharge area and compares groundwater use to local area groundwater recharge per techniques 
used for upland watersheds outside the Napa Valley Groundwater Basin which accounts for 
direct precipitation recharge but neglects potential interaction with the Napa River alluvium. The 
project aquifer is fractured bedrock that is hydrogeologically distinct from the Napa Valley 
Groundwater Basin.  

Existing Use 

Water demand for pre-project (existing conditions) was determined both from overall pumping 
from Well 1 combined with use rates for specific uses.  Average annual groundwater use from 
Well 1 was 9.57 ac-ft based on the five year average of annual pumping from Well 1 for the 
period 2018 to 2022 (Appendix B).  Rates of use and total annual use are summarized in Table 
3.   
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A recently acquired vineyard block of 1.93 acres included in the lot line adjustment was previously 
irrigated from a second well (Well 20) located adjacent to the acquired vineyard block; this water 
use is itemized separately in Table 3.  Existing water use on the project parcel is estimated to be 
11.02 ac-ft per year calculated as the sum of the average annual pumping from Well 1 and 
irrigation of the recently acquired vineyard block.  Vineyard irrigation rates are based on reported 
viticultural practices for the property.  Landscaping water use is estimated based on a WELO 
analysis commissioned for the prior Tier 1 work (Appendix B).  Guest and employee use in Table 
3 is representative of existing uses and practices as reported by the applicant. Miscellaneous Use 
in Table 3 accounts for the difference between the sum of water use from Well 1 and Well 20 
and estimated uses listed in Table 3. Actual water uses believed to be represented in 
Miscellaneous Use are for construction work on the property, losses associated with a ruptured 
pipe (since repaired), and extra irrigation of landscaping during drought and heat events.  

Table 3: Existing water use as on the project parcel 

 

Neighboring parcels within the project recharge area contain 11 primary residences, 2 secondary 
residences, four pools, and 5,900 square feet of additional lawn (Figure 4). Also within the 
recharge area are 117 acres of vineyard and three wineries with a combined production capacity 
of 110,000 gallons, a combined visitation of 42,640 tasting guests and 30 event guests, and a 
combined 19 full-time employees (Table 4). In total, water demand in the project recharge area 
is estimated to be 81.94 Acre-ft/yr of which 11.02 acre-ft comes from the project parcel and the 
remaining 70.92 acre-ft/year come from neighboring parcels (Table 5).   

# of Units Use per Unit
Annual Water 

Use (AF/yr)

Agricultural Use 7.98

     Vineyard 8.71 Acres 0.75 AF/acre/yr 6.53

     Vineyard (Separate Well) 1.93 Acres 0.75 AF/acre/yr 1.45

Winery Use 2.11

     Process Water 0 Gallons 2.15 AF/100,000 gal. 0.00

     Landscaping 2.11 AF - 2.11

Guest & Employee Use 0.40

     Tasting Room Visitations 20020 Guests 3 gal./Guest 0.18

     Events w/ On-Site Catering 1146 Guests 15 gal./Guest 0.05

     Full-Time Employees 13 Employees 15  ga l ./shi ft @ 250 shi fts/yr 0.15

     Part-Time Employees 2 Employees 15  ga l ./shi ft @ 125 shi fts/yr 0.01

Miscellaneous Use - - 0.53

Total 11.02
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Table 4: Estimated existing water use on neighboring parcels within the project recharge area. 

  

Proposed Use 

Water use in the proposed condition for the project is summarized in Table 5.  Wine production 
on the project parcel will increase to 75,000 gallons per year.  There are relatively small increases 
in water use associated with winery landscaping and Guest & Employee Use. These increase in 
water demand from are offset by a decrease in vineyard irrigation rate from 0.75 to 0.5 ac-
ft/ac/yr such that there will be a net decrease of 1.29 acre-ft per year to 9.73 acre-ft/yr. The 
overall change in water use in the project recharge area is summarized in Table 6 where both 
neighboring uses and project use under project conditions are compared.   

  

# of Units Use per Unit
Annual Water 

Use (AF/yr)

Residential Use 9.94

     Residences, Primary 11 Residences 0.75 AF/Residence 8.25

     Residences, Secondary 2 Residences 0.35 AF/Residence 0.70

     Pools 4 Pools 0.10 AF/Pool 0.40

     Lawn, Additional 5893 sq. ft. 0.10 AF/1,000 sq. ft. 0.59

Agricultural Use 57.45

     Vineyard 114.9 Acres 0.50 AF/acre/yr 57.45

Winery Use 2.92

     Process Water 110000 Gallons 2.15 AF/100,000 gal. 2.37

     Domestic & Landscaping 110000 Gallons 0.50 AF/100,000 gal. 0.55

Guest & Employee Use 0.61

     Tasting Room Visitations 42640 Guests 3 gal./Guest 0.39

     Events w/ On-Site Catering 30 Guests 15 gal./Guest 0.00

     Full-Time Employees 19 Employees 15  ga l ./shi ft @ 250 shi fts/yr 0.22

Total 70.92
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Table 5: Proposed water use on the project parcel. 

  

Table 6: Estimated groundwater use within the project recharge area in the existing and proposed conditions. 

  

# of Units Use per Unit
Annual Water 

Use (AF/yr)

Agricultural Use 5.20

     Vineyard 10.39 Acres 0.50 AF/acre/yr 5.20

Winery Use 3.82

     Process Water 75000 Gallons 2.15 AF/100,000 gal. 1.61

     Landscaping 2.20 AF - 2.20

Guest & Employee Use 0.71

     Tasting Room Visitations 45240 Guests 3 gal./Guest 0.42

     Events w/ On-Site Catering 1866 Guests 15 gal./Guest 0.09

     Full-Time Employees 17 Employees 15  ga l ./shi ft @ 250 shi fts/yr 0.20

     Part-Time Employees 2 Employees 15  ga l ./shi ft @ 125 shi fts/yr 0.01

Total 9.73

Existing Condition 

(acre-ft/yr)

Proposed Condition 

(acre-ft/yr)

Project Parcel 11.02 9.73

    Irrigation Use 7.98 5.20

    Winery Use 2.11 3.82

    Employee/Guest Use 0.40 0.71

Neighboring Parcels 70.92 70.92

    Residential Use 9.94 9.94

    Irrigation Use 57.45 57.45

    Winery Use 2.92 2.92

    Employee/Guest Use 0.61 0.61

Total 81.94 80.65
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Figure 4: Existing water uses on parcels within the project recharge area. 
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Groundwater Recharge Analysis 
Groundwater recharge within the project recharge area was estimated using a Soil Water Balance 
(SWB) of Napa County developed by OEI.   This model implements the U.S. Geologic Survey’s SWB 
modeling software and produces a spatially distributed estimate of annual recharge.  This model 
operates on a daily timestep and uses daily values for precipitation and evapotranspiration along 
with soil hydrologic parameters and vegetation cover.  The model calculates runoff based on the 
Natural Resources Conservation Service (NRCS) curve number approach and Actual 
Evapotranspiration (AET) and recharge based on a modified Thornthwaite-Mather soil-water-
balance approach (Westenbroek et al., 2010).  Details of this model are included in Appendix D. 

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.  OEI’s SWB modeling also estimated recharge for Water Year 2014 to 
represent drought year conditions.  In late November 2022, County of Napa instituted a new 
policy prescribing that for purposes of estimating groundwater recharge, the mean annual 
precipitation to be used is that mean for Water Years 2012-2021 derived from the newest PRISM 
data.  County of Napa has provided gridded GIS data of the mean precipitation for this period for 
use by WAA practitioners.    

OEI’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 
for a groundwater recharge calculation based on a mathematical average because the model is 
driven by daily climate data.  Consequently, OEI 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.  

OEI 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 linear 
interpolation procedure is unique for each project site; the application for this project site is 
graphically displayed in Figure 5.  The water balance data from the SWB model years is tabulated 
in Table 7. 
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Figure 5: Linear relationship between precipitation and recharge in 2010 (Average Water Year) and 2014 (Dry 
Water Year) conditions. Estimated based on SWB outputs.  

Soil-water balance model results for the average water year 2010 showed 33.4 inches per year 
of precipitation and 7.5 inches of recharge. Model results for dry water year 2014 showed a 
spatially averaged 15.2 inches of precipitation, 1.6 inches or 10% of which became recharge 
(Table 7). In 2022, County of Napa issued new policy to utilize 10-year average precipitation data 
assembled between 2012 and 2021 by the PRISM climate group. If we assume a linear 
relationship between precipitation and the percentage of precipitation recharged, we can 
forecast the 10-year average groundwater recharge. The 10-year average precipitation in the 
project recharge area is estimated to be 28.5 inches, assuming a linear relationship, 19% or 5.44 
inches of this precipitation is available as groundwater recharge in the project recharge area 
(Figure 5). 

Groundwater recharge estimates can also be expressed as a total volume by multiplying the 
estimated recharge rate by a representative area.  For the 226-acre project recharge area, these 
calculations yield an estimated average annual recharge of 102.6 acre-ft/yr.  For the 
approximately 21.7-acre project parcel, these calculations yield an estimated average annual 
recharge of 9.8 acre-ft/yr (Table 8). 

Table 7: Summary of water balance results estimated by the SWB model. 
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Water balance estimates are available for several nearby watersheds that are predominately 
underlain by the Sonoma Volcanics including Conn, Redwood, Milliken, and Tulucay Creeks.  
Average annual recharge for these watersheds is estimated to range from 5% in Tulucay Creek to 
21% in Conn Creek (LSCE, 2013).  Regional estimates are also available for the Napa River 
watershed, the Santa Rosa Plain, Sonoma Valley, and the Green Valley Creek watershed.  These 
regional analyses estimated mean annual recharge to be between 7% and 28% of mean annual 
precipitation (Farrar et. al., 2006; Flint and Flint 2014, Kobor and O’Connor, 2016; Wolfenden and 
Hevesi, 2014).   

Results 

The total proposed groundwater use for the project recharge area is estimated to be 80.65 acre-
ft/yr.  This use is equivalent to 79% of the estimated 102.6 acre-feet of recharge based on the 
2012-2021 average precipitation. A similar comparison can be drawn for the 21.7-acre project 
parcel where the proposed 9.73 ac-ft/year demand is equivalent to 99% of the estimated 9.8 
acre-ft of average annual recharge during (Table 8).  Given that this project would result in a net 
decrease in demand, water use associated with the proposed project is highly unlikely to result 
in reductions in groundwater levels or depletion of groundwater resources over time relative to 
existing conditions.   

Table 8: Comparison of proposed water use to average annual groundwater recharge for the project recharge area 
and for the project parcel. 

 

Well Interference Analysis  
Because there is a decrease in water use relative to existing conditions, Tier 2 analysis is not 
required.  

Groundwater - Surface Water Interaction Risk Assessment-Tier 3 
Napa County Tier 3 WAA guidance for assessment of groundwater-surface water interactions was 
modified by the emergency policy adopted in June 2022 along with other objectives. PBES 
guidance now identifies streams of concern for groundwater-surface water interaction, including 
Lincoln Creek, a Napa River tributary flowing across alluvial deposits north of the project parcel. 
Figure 6 displays the location of the Well 1 and Well 20 relative to Lincoln Creek.  Well 1 is  

Project Recharge Area 226.2 80.7 102.6 21.9 79%

Project Parcel 21.7 9.73 9.84 0.1 99%

Total Proposed 

Demand                 

(ac-ft/yr)

2012-2021 10-Year Average

Recharge             

(ac-ft/yr)

Recharge 

Surplus             

(ac-ft/yr) 

Demand as 

% of 

Recharge

Area (acres)
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approximately 1,385 feet from Lincoln Creek at its nearest point.  Well 20 lies greater than 1,500 
ft from Lincoln Creek and is not subject to the Tier 3 analysis. 

Hydrogeologic Conditions Supporting Streamflow 

Lincoln Creek lies in surficial units of Quaternary-aged alluvial deposits (Figure 2 and Figure 7). 
Well 1 is constructed and perforated entirely within the Andesite of Staggs Leap as shown in 
Figure 3. The Andesite of Staggs Leap underlies the alluvium intersected by the creek  and as such 
it is possible that the underlying Sonoma Volcanics deliver some groundwater inflows to the 
alluvial aquifer.  The degree of connectivity between the alluvial aquifer and the underlying and 
adjacent confined aquifer of the Sonoma Volcanics is limited by its low porosity and low 
transmissivity relative to the unconfined alluvial aquifer.  

Chapter 6 of the Napa Valley Subbasin Groundwater Sustainability Plan (GSP) describes 
groundwater and surface water conditions in the Napa Valley. Lincoln Creek was identified as 
one of many Napa River tributaries with intermittent flow in a 2015 mapping effort by the Napa 
County Resource Conservation District (LCSE, 2022).  In contrast to a perennial stream which is 
assumed to have continuous hydraulic connection to groundwater throughout the year, 
intermittent streams are believed to only have the potential for hydraulic connection to 
groundwater for limited periods throughout the year.  

The Napa Valley Integrated Hydrologic Model (NVIHM) prepared for the GSP simulated the 
period 1988 to 2014 and investigates hydrologic connectivity between the Napa River and its 
tributaries with the underlying and adjacent aquifer (Chapter 6; LCSE, 2022). As presented in 
Figures 6-123b-e (GSP Chapter 6), the Lincoln Creek is hydraulicly connected to groundwater for 
2 to 13 weeks annually in the reach near the project well. No connection is expected in the period 
between June and October, and connection frequency is modeled to be 2-25% during March. 
This indicates that Lincoln Creek experiences groundwater connectivity only during the winter 
period of the year when streamflow is highest and project water demand is lowest.    

The degree of connectivity between a well screened within the Sonoma Volcanics and 
groundwater hydraulicly connected to Lincoln Creek will depend on several factors: aquifer 
characteristics including the groundwater flow gradient, the depth of the screened interval 
compared to the channel elevation in the river, the spatial relationship between the well and 
channel, and the pumping regime of the well.  The specific factors considered in the County 
guidance for assessing potential interaction between surface water and groundwater are 
discussed below.    

C•I WI 
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Figure 6: Significant streams in Napa County with 1,500ft buffer and distances to Well 1 – Project Well 
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Figure 7: Surficial geology and significant streams with 1,500 ft buffer in immediate vicinity of the project parcel. 
Surficial geology based on data from the Geologic Map of the Napa and Bodega Quadrangle 30’ x 60‘ (Wagner 

and Gutierrez, 2017). 
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Tier 3 WAA Criteria and Potential Connectivity Between Project Aquifer and 
Surface Water 

As shown in Figure 6, the project well (Well 1) is within 1,500 feet of the nearest stream of 
concern for potential streamflow depletion identified by the County of Napa. Well 1 is 
approximately 1,385 feet south of the nearest point on Lincoln Creek.0 The Tier 3 WAA guidance 
provides well set-back standards and construction assumptions that “if applicable would be 
expected to preclude any significant adverse effects on surface waters”. Specifically, the “Tier 3 
Groundwater Surface Water Interaction Criteria” section (pp. 10-13 of the Napa County guidance 
document dated May 12, 2015) states: 

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

These standards consider the planned pumping rate of the project well along with the well depth, 
screened interval, and seal depth along with aquifer hydraulic conductivity values and present 
acceptable distances based on specific combinations of parameters, Tables 3, 4, and 5 in the Napa 
WAA guidance document present these distance standards and assumptions for wells 
constructed in unconsolidated (alluvial) and unconfined aquifers. These assumptions are 
primarily intended for wells in the Napa Valley Groundwater Basin (NVGB). The Project Well is 
constructed in Sonoma Volcanics and lies outside of the boundaries of the NVGB.   

The Tier 3 WAA guidance for wells drilled in bedrock in the “hillside zone” (All Other Areas 
excluding the MST aquifer in southeast Napa) is as follows: 

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

In other words, standards described in Tables 3, 4 and 5 for wells in bedrock aquifers are to 
be considered as wells with hydraulic conductivity values of 0.5 ft/day.  Tier 1 WAA assembled 
by Guadalupe S. Chavarria, PE assumes a peak pumping demand just over 20 gpm, placing 
the project well in the “Low capacity” pumping category as summarized in Table 4 below 
(numbered per County Guidance Document, 2015) reproduced from the County guidance 
document. Hydraulic conductivity in andesite, basalt, and rhyolite units of the Sonoma 
Volcanics (including map unit Psvasl where the project well is constructed) is typically on the 
order of 0.0001 ft/day (Faye, 1973), lower than that assumed per Table 4 and therefore likely 
to have even less effect on streamflow than implied by Table 4.   

The well head elevation of the project well (Well 1) is about 180 ft amsl. The screened interval 
of Well 1 begins 116 ft bgs (about 64 ft amsl), which is approximately 60 ft below the bed of 
Lincoln  Creek (about 125 ft amsl at its nearest point).  Well 1 also has a concrete well seal 
extending to 57 ft bgs (about 123 ft amsl).  The static water elevation in the well is about 70 
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ft bgs (~110 ft amsl), which is about 15 ft below the bed of Lincoln Creek at its nearest point. 
The elevation relationships portrayed in Figure 3 are similar.   The pumping rate of the well is 
20 gpm, and peak daily demand for groundwater would require pumping for 9 hours per day.   

 

 

Per Table 4 above, “Low Capacity” wells that are constructed in materials with a hydraulic 
conductivity of 0.5 ft/day and meet all construction standards, including a minimum seal depth 
of 50 ft and a minimum depth to uppermost perforations of 100 ft are not considered to have 
adverse effects on streamflow when located 1,000 ft or more from surface waters of concern. As 
detailed above, the project well (Well 1) meets all criteria in Table 4.  

As noted above, several additional hydrogeologic factors indicate that impacts of groundwater 
pumping for the proposed project upon flows in Lincoln Creek are not likely to be substantial:    

• Lincoln Creek is an intermittent stream that has a short seasonal period in winter and/or 
spring when a hydraulic connection with groundwater exists; this period of connectivity  
does not coincide with periods of high groundwater demand.  

• Groundwater elevation in the project well (Well 1) measured in September 2006 (66 ft 
bgs or ~114 ft amsl) and in August 2013 (73 ft bgs or ~107 ft amsl) lies below the 
streambed elevation of Lincoln Creek (~125 ft amsl) at its nearest proximity to the project 
well (~1,300 ft).  

• Drawdown of groundwater elevation in the project well (Well 1) during a 24-hr pump test 
at 20 gpm in August 2013 was only 20 ft with 93% recovery within 24 hours indicates that 
the pressure head in the Sonoma Volcanics confined aquifer is relatively high and the 
operational pumping does not excessively lower the groundwater elevation.  This 
indicates that potential groundwater movement that may occur from the Sonoma 
Volcanics to the alluvium underlying Lincoln Creek is unlikely to be significantly affected.  

Table 4. Well Distance Standards and Construction Assumptions; Low capacity pumping rates 
(i.e., between 10 gpm and 30 gpm), constructed in unconsolidated deposits in the upper part of 
the aquifer system (unconfined aquifer conditions). 

Aquifer Acceptable Distance from Surface Minimum Surface Depth of Uppermost 
Hydraulic Water Channel Seal Depth (feet) Perforations (feet) 

Conductivity 
500 feet 1000 feet 1500 feet (ft/day) 

80 ✓ 50 150 

50 ✓ 50 150 

30 ✓ 50 100 

0.5 ✓ 50 100 
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• The relatively low hydraulic conductivity of the Sonoma Volcanics (~0.0001 ft/day) from 
which the project well pumps groundwater relative to the hydraulic conductivity of the 
alluvial aquifer underlying Lincoln Creek (>10 ft/day) suggests that the rate of potential  
groundwater flow from the Sonoma Volcanics to the adjacent/overlying alluvial aquifer is 
low.    

Based on these data and our interpretation of the hydrogeology of the project area, we believe 
that the proposed project will not have a significant impact on seasonal flows in Lincoln Creek. 
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APPENDIX A 

WELL COMPLETION REPORTS  
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~ 
~ 
~;-

~ 

.MONITORING -
TEST WELL_ 
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VAPOR EXTRACTION -
SPARGING_ 
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Fences, Rivers, etc. and attncl1 a map. Use additional paper if 

t-----+-----+--------------------1 necessary. PLEASE BE ACCURATE & COMPLETE. 

REMEDIATION_ 
OTHER (SPECIFY)_ 

WATER LEVEL & YIELD OF COMPLETED WELL 

DEPTH TO FIRST WATER 135 (Ft) BELOW SURFACE 
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l-----'-------'------------.::..:!..!"1U!;MRtf'r-------l ESTIMATED YIELD • 100 (GPM)& TEST TYPE . ........,A:...=IR...,_,,L,,_,IFT'---'------1 

TOTAL DEPTH OF BORING 4 00 (Feet) TEST LENGTH_2 __ (Hrs.) TOTAL DRAWDoWNN/A (Ft.) 

TOTAL DEPTH OF COMPLETED WELL 396 (Feet) M. not be re resentative o a we/l's Ion -term ield. 

DEPTH BORE-FROM SURFACE HOLE TYPE f✓l 
DIA. :!<: z 

(Inches) z w 
:5 II! Fl to Ft. 
m g 

0 60 12 
60 400 9 

u 110 V 

IIU I.VU 
.., 

--... ..,.., vlU V 

A'ITACHM.ENTS ( ,L) 
_ Geologic Log 
_ Well Construction Diagram 
_ Geophysical Log(s) 
- Soil/Water Chemical Analysis 

~1 ~ ii: 

~ c 

_ Other ________ _ 
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DESCRIPTIO'i 
Describe material. gra111, s1:;e, c_olor. e~c. 

o 4-BROVVN tl..A Y 

DEPTH FROM 
SURF!c\G_E ____ _ 

Fl to Fl 

4 • 25 SAND & GRAVEl-
25 40 LARGE GRAVEL 
40 - 45 BROWN CLAY 
45 --52 SAND &GRAVEL 
52 56 BROWN CLAY 
56 80 __ SAND_~QR.AV_E_L 
80 88 BROWN CLAY 
88 142 BROV\fl\l CLAYWITH GRAVEL STRINGERS 142 -- 160 • sAND & GRAva___ -- -- -

Mailing A 
CA 
STATE ZIP 

C!TY 
L-------- WEI,L LOCATIO'i~---------1 Address DJ,Yy_e1RQs1<L. 

City Oakville CA 
County Nap~_ 
APN Book 027_ . Page 540 __ 

Range 
Parcel 0.04 
Section Tovmship 

Latitude 
DEG MIN SEC DEG MIN SEC LOCATIO'.'. SKETCI 1------ACTIVITY (.✓ ) 

-✓ NEW WELL 

MOOIFICA TIONIREPAIR 
Deepen 160 195-5Cl%SAND&GRAVEL/50% BROWN CLAY --- Qlher (Specify) 

195• 23o~GRAY,sRowN_vcSCcAN@s - •• • 
230 • 235 • RED VOLCANICS 

••• 235 - 350 BLACK, BROWNVOLCANICS 
35Q_ _ 360 BLACK, BROWN\/OLCf\NICSW[TH c;:R°~v-AsW 

RE cet\lf.:O 

in 
~ 

- - SOUTH 

\ 

DESTROY (Descnbe 
Procedures and Matenafs 
Under "GEOLOGIC LOG" 

PLA~:\ED CSES ( ✓) 
WATER SUPPLY 

ti; ___ Domestic 
~ _ ✓ lmgat1on 

Public 
Industrial 

1]{_}017 
1/hwml<' m /Jc'l("l"lf>< /J,mmr< of Wcl/_1;-,,,,, ifoad, H1.,/d,r1;:_., 
Fence~, River~. etc and mrncJi a· map L'se addit,onal paµcr if 
n,~rssa•}'• PLEASE BE A('{'liRATt: & CO:\"IPU'.TF:. 

MONITORING -

TEST WELL 

ATHODIC PROTECTION_ 

HEAT EXCHANGE -

DIRECT PUSH 

INJECTION __ 

VAPOR EXTRACTION 

SPARGING 

REMEDIATION 

OTHER (SPECIFY) 

___ "-iape_COu!_1i1 -~~~~n_in[, __ Build_ing_ 
iS! Env1mnrnental Services 

\\'ATER LEVEi. & YIELD Of' CO~IPLETED WELL 
DEPTH TO FIRST WATER- N/A - (Fl.) BE1..0W SURFACE 
DEPTH OF STATIC 
WATE~ LEVEL 55 (Ft) & DA TE MEASURED 11/2/2016 
ESTIMATED YIELD • 6_9_ (GPM) s. TEST TYPE _ AIB. LIFT TOI Al. DEP'l'H OF BORl'NG -~6Q____ (feet) 

TOTAL DEPTH OF C0\1PLETED WELL~fi_ij 
TEST LENGTH 2_ {Hrs.) TOTAL DRAWDOWN N/_A_ (F!) 

{Feet) /via • 1101 be re resentauve o a 1rel/'s Ion -term \'ield. 

DEPTH 
FROM SURFACE 

Fl 10 Ft 

0 3filL_ 
0. 138 

138 2787-
278' 298 

-,ms~ :l:iar 
:,3a~- - 35gi-

12 
✓ 

'✓ 

I ·•7 
-:✓ 

CASl'iG (S) 

MATERIAL I 
GRADE 

f'VC_F480 
PVC F480 
PVC F480 
PVC F480 

---·--· ---

PVC F480 

INTERNAL' 
DIAMETER; 
(Inches) 

6_ 

6, 
5' 
6' 
6-

GAUGE 
OR WALL 

THICKNESS 

fil)R-21 
SDR-21, 
SDR-21 
SDR-21 
SDR-21. 

SLOT SIZE 
IF ANY 
(Inches) 

.032 

032 

DEPTH 
FROM SURFACE 

Ft to Ft 

_Q_ . 58. 
58 358. 

CE
MF.NT 

(..L) 

✓ 

A\:'IIULAR :\1ATF.RIAL 

_T'(EE. 
BEN• 

TONITE 

1,J 
Fill : 

("'.:_) 

FILTER PACK 
(TYPE/SIZE) 

. . _10 SKS/1.N D 
✓ .#6.SAND 

Geologic Log I. the undersigned. certify that this repor1 is complete and accurate to the best of my knowiedge Md bel;ef. we11 construclion Diagram NAME HUG.KfELQJ WELL DRILLl~G, INC __ _ 
Geophysical Logls) (PERSON FIR~ IRPO~IONJ (TYPED O"l PRINTEG) soi1rwa1er Chemical Analys,s 2110 Penny Lane _ _ J , t; Other _____ ADDRESS /'- U{(I' 

ATTACH ADDITIONAL INFORMATION. /FIT EXISTS S,g
ned 

WELL DRILLER/A rnORizED REPR- ENT IVE 

Napa 
CITY 

11/Q?/1_§ 
DATE SIGNED 

CA 94559 
STATE ZIP 

439,Z'\6 
C-57 LICENSE NUMBER DWR 1118 Rf:'V l l-97 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONS CUTIVEL Y NUMBERED FORM 



Well 3 State of California 

Wet.I Completion Report 
Fonn DWR 188 Submitted 11/10/2022 

WCl;l2022-013292 

owner's VVell Number Date Work Began 05/09/2022 

local Pennit Agency Napa C.OUnty Planning BuUding and Environmental Services 

Secondary Permit Agency 

Address 11 81 YOUNTMILL RO 

City 

Latitude 

NAPA 

38 25 

Deg. Min. 

Dec. Lat. 38.422387 

Vertical Dall.Jm 

Location Accuracy 

20.5932 

Sec. 

Zip 

N 

94558 

Longitude 

Permit Number E19-00194 

Well Location 

County Napa --------122 23 

Deg. Min. 

12.2171 W 

Sec. 

Dec. Long. -122.386727 

Horizontal Datum WGS84 

----------Location Determination 
Method 

Date Work Ended 05/19/2022 

Permit Date 

Activity New Well 

Planned Use Water Supply Domestic 

APN 031-120-032-000 

Township 07 N - - ------ ---- -
Range 05 W --------------Section 26 -------------Baseline Meridian Mount Dfablo - ----------Ground Surface Elevation 

Elevation Accuracy 

Elevation Determination Method 

Borehole Information Water Level and Yield of Completed Well 

Orientation Vertlcal Specify Depth to first water 80 (Feet below surface) 

Drtlllng Method Direct Rotary Drilling Fluid Bonlonite 
Depth to Static 

Water Level 98 (Feet) Date Measured 

Estimated Yield* 100 (GPM) Te11t Type Air Lift 
Total Depth of Boring 500 Feet 

4 (Hours) Total DraWdown 1.72 (feet) Test Length 
Total Depth of Completed Well 500 Feet --'May not be representative of a wall's long tenn yield. 

Geologic Log - Free Form 
Depth from 

Surface Description 
Feet to Feet 

0 60 TOPSOIL,GRA Y,RED,WHITE ROCK .i" 

60 100 MIXED LARGE ROCK, SAND INBEDED 

100 140 MIXED BIG ROCK, RED,ORANGE,GRAY ROCK 

140 180 LT GRAY.DK GRAY ROCK 

180 240 DKGRAY,RED,YELLOW, LT GRAY ROCK 

240 320 HARD GRAY, GREEN ROCK 

320 340 GRAY,GREEN,RED ROCK, ASH INBEDEO 

340 420 GRAY ASH,REO,GRAY,BLACK SANO INBEDED 

420 460 GRAY ROCK.RED ROCK,SOME ASH 

460 480 HARD GRAY ROCK BLACK SAND 

480 500 GRAY ASH.GRAY ROCK 

Form DWR 188 rev. 12/19/2017 Page~ot i 



Well 3
~ ., 

Casings 
, 

Wall ,.. Outside Slot Size Casing Depth from Surface 
Casing Type Material Casings Speclflcatons Thickness Diameter Screen If any Description # Feet to Feet 

(inches) (inches) Type 
(Inches) 

1 0 80 Blank PVC OD: 6.625 in. I SOR: 
21 I Thickness: 0.316 

0.316 6.625 

in. 

1 80 160 Screen PVC OD: 6.625 in. I SOR: 0.316 6.625 Milled 0 
21 I Thickness: 0.316 Slots 
in. 

1 160 180 Blank PVC OD: 6.625 in. I SOR: 
21 I Thickness: 0.316 
in. 

0.316 6.625 

1 180 240 Screen PVC OD: 6.625 In. I SDIR: 0.316 6.625 Milled 0 
21 I Thickness: 0.316 Slots 
in. 

1 240 280 Blank PVC OD: 6.625 in. I SOR: 0.316 6.625 
21 I Thickness: 0.316 

t In. 

1 280 380 Screen PVC OD: 6.625 in. I SOR: 0.316 6.625 Milled 0 
21 I Thickness: 0.316 Slots 
in. 

1 380 400 Blank PVC OD: 6.625 in. I SOR: 
21 I Thickness: 0.316 

0.316 6.625 

in. 

1 400 420 Screen PVC OD: 6.625 In. I SOR 0.316 6.625 Milled 0 
21 j Thickness: 0.316 Slots 
in. 

1 420 440 Blank PVC OD: 6.625 in. J SOR: 
21 I Thickness: 0.316 
in. 

0.316 6.625 

1 440 480 Screen PVC OD: 6.625 in. I SOR: 0.316 6.625 Milled 0 
21 f Thickness: 0.316 Slots 
in. 

1 480 500 Blank PVC OD: 6.625 in. I SOR: 
21 I Thickness: 0.316 

0.316 6.625 

in. 

Annular Material I 

Depth frbm -. 
Surface Fill Fill Type Details Filter Pack Size Description 

Feet to Feet 

0 61 Cement Other Cement 6SACK 
61 500 Filter Pack Other Gravel Pack PEA GRAVEL 

Other Observations: 

Form DWR 188 rev. 12/19/2017 
Page_l._of i 



Well 3
.. 

Borehole Specifications Certification Statement 
Depth f rom •. • .• l 1he unde!slgned. oe<1ify that this report Is complete and accurate to the best of my kn<>'Medge and belle! 

Surface 
Feet to Feet 

Borehole Diameter (inches) Name MC LEAN & WILLIAMS INC 

0 61 14 
Person, Firm or Corporation 

61 500 11 878 EL CENTRO AVENUE NAPA CA 94558 

Address City State Zip 

Signed electronic signature received 11/10/2022 396352 

C-57 Licensed Water Well Contractor Date Signed c'.57 License Number 

Attachments DWRUse Only 
CCF05192022_0002.pdf - Location Map CSG# State Well Number I Site Code Local Well Number 

I 

I I I I I I I N I I I I I I I I lw l 
Latitude Deg/Min/Sec Longitude Deg!Mln/Sec 

TRS: 

APN: 

Form DWR 188 rev. 12/19/2017 Pageiot i 



Well 4
"The free Adobe Reader may be used to view and complete this form. However, software must be purchased to complete, save, and reuse a saved form. 

File Original with DWR State of California DWR Use On - Do Not Fill In 
Well Completion Report 

Page____ of ____ RefertolnstructionPampt,let 
Owner's Well Number__________ No. e0210024 
Date Work Began 04/11/2014 Date Work Ended ...,4,.../2.,.2 .... /2._.0_1_._4 ___ _ 
Local Permit Agency.,,11.1.!lill"'n.w.."'r.-".w.'m1.1.1.1tv,,,.., ___________________ _ 
Permit Number F14-M?.11...1. 1 I.l> Permit Date 4/3/14 

State Well Number/Site Number 
,------,-1----,-I ~I -'--'--i'-'I N'-,j I 1 - I 1 

Latitude Lon9itude 
Jwl 

I I I 
APN/TRS/Other 

Geologic Log Well Owner 
OHorizontal 0Angle Specify ____ , Name CS2 Wines LLC -Orientation ®Vertical 

Drilling Method Direct Rotary 
Depth from Surface 

Drilling Fluid AJr 

Description 
Mailing Address -P ...... _O~._B_o~x~4 ..... 7 _______________ 

1 

Feet to Feet Describe material grain size. color. etc City Oakville State CA 7in 94562 

0 60 Yellow Clav & hard Grav Rock 
60 460 Dark Gray Volcanic Rock 

460 500 Dark Gray Green Volcanic Rock 

500 510 Red & Gray Volcanic Rock 

510 520 Gray Green Volcanic Roel< 

520 590 Gray, Red, & Green Volcanic Rock 

590 640 Gray, Green Volcanic Rock 

640 680 Red, Gray, & Green Volcanic Rock 

680 705 Hard Gray Green Rock 

Well Location 

Address 7400 Hjghwav 29 
City Yountville 

~ 

County_N_a~pa _______ 
1 

Latitude N Longitude ____ __;yv 
-a;;;;:-~~ Dea. Min. Sec. 

Datum Dec. Lat. Dec. Long. "1,f} 
APN Book_0_3~1 __ Page ...,1...,3.,.0 ____ Parcel 029-000 ,J;;!L 
Township Ranae Section 

Location Sketch Activity 
(Sketdl must be drawn bv hand after form is Df1nted. l ® New Well 

1--- ----1- -----1----------------- - ---t .,_ _______ N_o_rth _______ -t, O Modification/Repair 
Perforation Lay out J... o Deepen 

P = Perforation , ·D~• ",, ,. it'01,;{ J (2d.
1 

0 Other ____ _ 
B = Blank r, 0 Destroy 

Describe procedures and materials 
O to 385 Blank unde< "GEOLOGIC LOG" 

P~ft ~ ·, 
B ~ ® Water Supply 

(: 0 Domestic O Public : I ~ 'i'" \ \ ~ @Irrigation O Industrial 
J , · · . , ,,t O Cathodic Protection 

=: 5o5 ft l---~< 1/:::..mi /-e •• tJ-.1 0 Dewatering , ~ 0 Heat Exchange 
0 Injection 
0 Monitoring 

P ·( I 
0
0 Remediation 

p 605 ft Sparging 

B o~~ South 
1-------1------1--------------- ------t 1-------------------tl O Vapor Extraction p Klus Irate or describe distance of weH t om roads, buildiogs, fences, 

p 
665 

ft =.,•:.::."!:.':~~m:!....U::dcitlonal paperlfnecessary. O Other 

Planned Uses 

Water Level and Yield of Completed Well 

Depth to first water 420 (Feet below surface) 
Depth to Static 
Water Level 340 (Feet) Date Measured 04/19/2014 

Total Depth of Boring 705 Feet Estimated Yield * 50 (GPM) Test Type .... A..:.:.:..ir.:L...:.ift,__ ___ _ 

Total Depth of Completed Well 665 

Depth from Borehole Type 
Surface Diameter 

Feet to Feet /Inches) 
0 
70 
385 

70 12 Blank 

385 10 Blank 

665 10 Screen 

Attachments 
D Geologic Log 
D Well Construction Diagram 
D Geophysical Log(s) 
D Soil/Water Chemical Analyses 

Feet 
Test Length 4 0 (Hours) Total Drawdown~(Feet) 
"Mav not be representative of a well's Iona term vield. 

Casings Annular Material 
Material Wall Outside 

Thickness Diameter 
Screen Slot Size 
Type if Any 

Depth from 
Surface 

Feet to Feet 
Fill Description 

PVCSch. 40 
PVCSch.40 
PVCSch. 40 

/Inches) /Inches) (Inches) 
R21 6 0 70 Cement 
R21 6 70 200 Filter Pack pea gravel 
R21 6 Milled Slots 0.032 200 665 Filter Pack #6well pack 

Certification Statement 
I, the undersigned, certify that this report is complete and accurate to the best of r.1y knowledge and belief 
Name Pulliam Well Exploration Inc 

Person, Firm or COIJ)Oration 
4371 Cantelow Rd .,....., _ _ Vacaville CA ...a:9-=-5-=-'68""'8......._,,,.._ __ _ 

D Other __________ _ Signed'-. '-:J -A~~ /4, ~_:_ City 04/20/2014 ~~~-508 Zip ----~---~-------• 
Attach additional Information ~ it exists. c;-~ 71.lcen591 water Well Contractor Date Sianed C-57 License Number 
DWR 188 REV. 1/2006 IF ADDITIONAL SPACE 1$ NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 



Well 5
QUA TE 
Use tcrcomp y with 
focal r~quirements 

STAT-E OF•CALIFORNIA Do not fill in 
THE RESOURCES AGENCY 

·DEPARTMENT OF WATER RESOURCES No.1195.14 
Notice of Intent No .. ________ _ WATER WELL DRILLERS REPORT 

State Well No~--------

Other Well No·-----~~~--
Local Permit No. or Date, _______ _ 

{ 5) • EQUIPMENT; 

Rotary 0 

Cable 0 

O\her 0 

Air 

(7) CASING INSTALLE:D· 

Steel O Plastic ~ G c 

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

Were strata s~aled lii~ft p~e1fbn~s □ 
Method of sealin . . 

Reconstruction 

Reconditioning 

Horizontal Well 

No D If yes, to depth~~2~5=•-ft. 

No~ Interva~---~t. 

( 10) WATER LEVELS: · 
Depth of first water, if know,, _____ 3=-c7:c..5.:::c· ___________ ft. 

Standing ]eve! after ,veil completio ft, . 

( 11) WELL TESTS: dr i 
Was well test made? Yes ?5 No D If yes, by whom?_--':----:-'-:-~~~--i 
Type of test Pump D Bailer D 

D~pth, to ,va!:o"t start of tes~-~-ft. At end of tes~--~" 

Discharg<> . al/min after ___ ~.ours \Yater ternperature ___ --1 

Chemical analysis made? Yes O No a- If yes, by whom? _______ _, 

Was ele~tric log ina'a.e? Yes D No f5 If yes, attach copy to this report 

Completed 

WEL,L DRILLER'S STATEMENT: 
This well was drilled under my jurisdiction and this report is true to the best of my 
knowledge ~and b ,ef, -,_, • A1: 
SIGNED -~~d~_/'~~~ . 7w el.I riller > . _ 
NAME Doshi.er & Greg-sou Drill1ng. Inc 

536_$Pe~a' firm, 17c~,;i:,rtiol1) (Ty.veil or printed) 
Address • pa . a,;,1. eJ O litfy .. 
City Vallejo-•. Ca: • z11!:-94589_:9679 

294001 H/11./8·2 License No, . . ate of th\s report 

DWR 188 (REV. 7-76) IF ADDITIONAL SPACE IS NEEDED. USE NEXT.CONSECUTIVELY NU.MBERED FORM 



Well 6 & 7 - Location Only
Planning, Building & Environmental Services 

1195 Third Street. 2nd Floor 
Napa CA 94559 

www.countyofnapa.org 
Main: (707) 253-4417 

A Tral11tion DI Stewardship 
A Commitment ID Service 

SEWAGE PERMIT David Morrison 
Director 

This Permij Is NOT VALID until Building Permit# BR19-02297ALT Is Issued 

Application Type: Environmental/ EM Permits I Sewage System I Repair 

Permit Number: E20-003-06 

Parcel Number: 031-120-037-000 

Site Address: 

Owner: 

Address: 

Applicant: 

Business Name: 

1201 Yount Mill Rd. Napa 

DDNGINC 

1055 ATLAS PEAK RD, NAPA CA 94558 

DDNGINC 

Project Type: Environmental / EM Permits / Sewage System / Repair 

Residence 

Second Dwelling 

Guest House 

Total Reslde'1tlal: 

Water Supply: 

Bedrooms 

Existing 

3 

Yes 

Proposed 

3 

GPO 

450 

450 

Distance from closest water source to any part of sewage system: 

Specifications: 

Designer: Guadalupe Drainline: 
Chavarria 

Engineered Plan Date: Trench Depth (In): 

Conventional Plan Date: 07121/2020 Rock Under Pipe (In): 

Septic Tank: IAPMO Chamber Manu: 

Sewer line: ex Model Number: 

Length (ft): DOC Backfill (In): 

DOC FIii (in): 

TO PERMITEE: 

182 

18 

12 

12 

100' 

Applied Date: 716/2020 

Issued Date: 7121/2020 

Expiration Date: 7121/2.022 

Commerical UP#: 

Sanitary Waste 

Process Waste 

Phone: O· 

Phone: ()-

Total Commercial: 

Sump Type: 

AN Alarm: 

Remote Alarm: 

Elec Self Cert: 

GPO 

Any work performed or operations conducted under the auspices of this permit constitutes acceptance of all conditions, inspections and 
comments contained in th is permit. and the incorporation of all req irements as set forth in the permit application. 

Staff Signatur '. 'I Date:/-£, ( -11·w 

Environmental Permit created on Tuesday, July 21, 2020 Page: of 2 



Well 6 & 7 - Location Only

Application Typa: 

Permit Number: 

Parcel Number: 

Owner: 

Applicant: 

Conditions: 

Code 

SD--03 

,· 

CONDITIONS/INSPECTIONSJCOMMENTS 

Environmental / EM Permits / Sewage System I Repair Applied Date: 71612020 

E20-00306 Issued Date: 7121/2020 

031-120-037--000 Expiration Date: 7121/2022 

DONG INC Phone: (). 

DONG INC Phone: O· 

Condition 

:·An as-built/record dr~ng must be submitted prior to final. 

(-12:::2.-1 wckn:rc@t -r-es+: CvJrµ 
Inspections: 

Inspection Type 

Leach Lines 

Septic Tank Installation 

Comments: 

Date 

lnspacted By: 

lcomment 
- - - ,!. -- - - - ~ - - - - --- - -- - - - - - - - - - - -

7/21/2020/Call 253-4135 at least 24 hours in advance during normal business hours to schedule inspection requests. 
Inspections are taken on a first-come-first-served basis so if you need a specific date and time be sure to call 

I well in advance 
I 
i Environmental Management's inspection must be obtained prior to covering any portion of the system. 

' • Al1y deviation from these permit specifications without prior approval rrom the Department of Environmental 
I Management will be cause for stopping work until the changes are fully justified and approved. 

'I1f a claim is to be submitted for a refund, per County Code, a 25% processing fee will be retained. Such claims 
must be made within one year of the date on the receipt. 

I

• This permit authorizes a septic system re.pair for the installation of leach lines to replace the existing leach lines 
connected to a legal structure that are no longer functioning effectively. The new leach lines, although expected 

1 to function satisfactorily, do not meet current Napa County Code requirements. The owner shall be advised that 

I 
building permits may not be approved until the wastewater system is replaced with a code compliant 
wastewater system. 



Well 6 & 7 - Location Only
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NOTCS 

I, 'IIC - llSllM WIIS INSTIIU.tD M:C:0M)INC; TO II S/U/1- !MOO 
l'OMTNO.lll2. 
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M:C0llll9IG TO -- l'\-a> OUT, S. 'IIC ,_ TO IC 1111 IIU.tD NCW TUS. 

I . 1"C SD'!'IC -.,. -.L. K l'\NIIID ■lH CRASS IMO l'IIOTCCTtl) ~ 
TIINTIC. 

4- 'IIC DIS1ING SO'!'IC IMS AIIL l'OI 'IIC '1DJ> M<$l'ICA- l'OIF0IIIE) 
IYIMAI-

_,_ 

SI.OP( 0-Sll ll' OC. 
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L.---------.J 

Cl lMHCH 
lllS 

,r 
,,-lli~----- 31• ------

2:vi~~ ~ ,, 
L __ ,,,_:_ - - - _£!. JlllljQ_ -_,_ =..,. ____ _ 

SITE PLAN 
1201 YOUNTMILL RD, YOUNTVILLE CA 

APN 031 - 120-037 PO IO\ lfR • --- C'.A IMl1 

en 

r 

, .. 
2: I 



Well 6 & 7 - Location Only
ND 

ms-. !lll!Smll 

or ~- £ 
Sl0IIM -

or S-TMT _SM1.,_ S-Tl,ll'( 

.. D aTOI UNC _.__ 
or ,WH'IOIINIT • or a TOI VAi. Ill: H 

DI SNI 011 SI MH • or S-TMYCUNQIT -+-
DI 9AI.L VAi.iii: • or Po.J!NlU c-., 

-- CIUTUNC 

--------....... -----------.......-nLM 

.,,..,.,_ 

... AQl;ll(.GAl(-
M! -.T COIClll"1l 
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r:, CDl111Al f'll[CAST 
Q. CDITOI 1M 
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CC DIST 011111.ND 
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fl) ,__ 

" ,-Of\.0011 

re --PM fWl(H'fllllNIT 
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Al f"OIIC%IIMI 
l'NC FDIC[ 
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c;IOI. GIIAWL 

... --WI. IWOIT 

"° .. r•-"' 
JT -T 1'IIDI04 
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!'AV, l'All()IOj'T 
,u ~ 

~ - "' -- .. ltli9CC._ N l'IWA'I( 
l'.UL l'laJt U1IJTY l:AMN'T 
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• -a.DP( .. ---
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W alOI WJMC[ 
• ~ ~ DIST SPOT Q..[V 
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---,,mvN+ __ ,___ 
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Well 8

NI\PA coum:y HEALTH DEPA!rn!IDT ~ © ~ ij, ~ r1nr ~;£1-~t 
DIVISION OF' ENVIRONMENTAL H~ - -7 11 • 

• MAY 219 "I· -

APPLICATION & PERMIT TO CONSTRUCT • ' ~ 

A WATER WELL DlVl$!0N OF _ 
(ORDINANCE 1fa ) ENV!~ON°i',I\EN!AL HEALTH 

TYPE OF 
ti:OR:(. 

NEW WELL -~ 
TEST HOLES 
TYPE I PERMIT ~ 

RECONDITIONING 
DESTROYING 
TYPE II PERMIT 

. • -

DEEPENING --
OTI:iER 
FEE -

PROPOSED 
USE 

DOMESTIC ..::::::: _ _ IRRIGATION INDUSTRIAL-...:__ - "HUNICIP AL 
TEST WELL OTHER 

Sewuge Disposal On Site (Existing or Proposed) Public_lndividual_Private_ 
Distance from well to any part. of nea~est sewage disposal system _ feet;·· • 
(Sketch of site to accompany application. _/l/-1l--C 

TYPE OF 
EQUIPME~~ TO 
BE USED 

Rotary t/ Cable __ Hand Dug __ Other ---
Diameter of casing h '' Material__ Annular Space: Size :;;)'' 
Sealed with: Concrete _ Grout _- Neat. Cement __ KP.uddled- C-lay -- _- -0,th·er • 
Conductor Casing: - Yes WNo·v -Material- - - -- - -

CONSTRUCTION 
PROPOSED 

Chlorttion By: Owner..JC'Pump Co_ Driner ,_/;;, /4 
( le./2 'M ,-,a~,~ IJ/. , 7,v' 

(SI~NATURE of APPLICANT) (DA:'l'E) 

NOTICE 'TO DRILLER: COMPLETE THIS PORTION AND PROVIDE O~R WITH THIS COpY 0 

CASING 

CONSTRUCTION 
T 1 D h 300' Ft Completed ota ept ____ ......,,.... • 
Sur face Seal to 23 f Ft. 
Any Stratas sealed.: Yes_No~ 
If yes, depth ~f Stratas 
From ___ Ft. tQ ____ Feet 
From ___ Ft, to _ Feet 

Perforations None 
From ___ Ft. to ____ Feet 
;From _____ Ft. to ____ Feet 
From • Ft, to ______ Feet 

-WATER .LEVELS 
First water at 167' Feet 
Static level at 18' Feet 

WELL TESTS 
How performed Bailin~. 
Yield 20 GPM with I 2 t Feet 
Drawdown _____ Ft. a'f ter 6 Hrs. 

IQ 

3 
18 

117 
135 

167 
178' 

191 

217 

224 

WELL LOG 

(Forma'ti•on; d·es~·rt•b~.- by color·,--si:ze ·or-- -' - --
material, structure) 

3. 
18 

117 
135 
167 

178 
191 

217 

224 

Ft to Ft 

Top Soil 
Pumice & Boulders 
Green & Yellow Pum. 
·Black Pumice 
Fractured Dark Br. 
Rock 
Fractured Black Rock 
Fractured Black Ro--ck 
w/Soft Gray Rock s'- . 
nark Gray Volcanic, -
w/Soft Brown Strgrs. 
Dark Brown Frtd 
Volcanic Rock . 
-Hard Dk Gr. Frtd Rk .• 

-~i-++..,...;-.:lf-+,----,:f-r-T~~~~-~'11':3-ti~ ) 

Signed: 

License# 



Well 8
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Well 9
QUADRUPLICATE STATE OF CALIFORNIA DO NOT FILL 

For Local Requirements WELL COMPLETION REPORT 
p • f Refer to Instruction Pamphlet 

o::e-.r's-;el_l_N_o. _________ .. - No. 796962 
·-Date ·work Began ,:;:,. .. (,_ ... f,"1 Ended ~-ii :--Ot..f 

I 'l' . 
Local Permit Agency "".'"'"!.t=--~•,c.a..,~,,..,/=A.~•·--·=!-~O~,=·"="=v_"f~~--'-,I ______________ _ 

Permit No. ),, ~-,,cu1r1 Pen-lit Date!.'.??," -IY.-a:~ .~ ~ t 

GEOLOGIC LOG -------'----...... -----,...,,~.,,..._ ..,_______ •_LL O'JNER 

ORIENTATION (~) -X- VERTICAL --. HORIZONTAL __ ANGLE -- (SPECIFY) Nan •.;,. '.\$'tf:.."' 
DRILLING J..··•.., ~-- /, 
METHOD .,..i, t ib-!i I FLUID /.11.( , "\ 

.• DE?CRIPTION C ~~Y,.. 
DEPTH FROM 

SURFACE 
Ft. 10 Ft. Describe material, grain size, color, etc._ •• \ ; STATE 

l--'---'-''---'r-----'--"---+~~-------~-----~----1------------..----_,--..,,,,,,.. .. -·.,..._ ·~--·WELL LOCATION--·-...,...,..LJ.---------1 
ZIP 

1------,------,-------------------~~-----1 Addri':ss 7 J,/ -..:. q ,-,:\4 ;_ ,_..·-i'" f,J,t'' f~c .,.,.,.-;t W.,,, ~ (. 
l---'-'l)""-_,. __ 1....::/....::,__-, __ 1__,_P""'" c.:_N_,_.l"'ii....::'¼;_:,:'',:;.;':....V::.1_....:.-.,,---f'-"-r-'-f'-~~---~--'---1._ Cit}'_"V~,-:~J. -... _'. !- : •. t • - I 
1----..----..--,....,.-~-------,=--~-----,--i' County- di' ~q: . , . -
J-..!...IC:.:1."--+J...::.J;../,___-r-.,_(,...:....~ .!..x,,__,i r;'---'1'--"v'-'it?'--'l..=-,.,__,,._..,_,_+,>:---"-'--P-----"..,,....,'--,!'~~~~~ .APN Bo65i.a7· • Page.?;"4'£_7 Parc:1 ~ ~ 
1------------,-----------~--'-'~-----~~--1 T~wnship . • Range ___ Section 
1---.L;_ .... #-.,..~'-'L·..,,;)"''-....;..' #...1 ..... ;;:'-!,.1.~~i"e.e~!;,..,.,..Jc.pLc._·_,_f..,,~."--l.,_/'..,,__J-1+; ,--,..,,,,-1,.,.__.,-'r_,tc.,_.-,· ls..~~;,_,-<:,,..&"'~"'---"c.:"'.c"........,~-1 ·Latitude 1- NORTH Longitude_--~-~~ __ w_E_S_T V' • DEG. - MIN. • SEC. DEG MIN. SEC. 

LOCATION SKETCH ACTIVITY (~) 
l-~::Lh~.,t_)~,,.;,;~-:._~l'.:'.4t;!Ll':)~~µJ..l71._,l:,~,.1/,~'r'";:_. i!."L:..1:r:L, i.',!-,,...,..3-CE,='.''...1;:,,,~~[,:-·.1,,:J_t ___,.,,...,~-i~~~1"':__.,..-_,-~----~ NORTH~,-,----~~-.... -J,tt NEW WELL 

- • MODIFICATION/REPAIR 

:2 'l r} /2; :;7 :.t' t· J ' 11' ( • _ Deepen 
___ Other (Specify) 

_I 

~ 

PLANNED USES ( ~) 
WAT~·SUPPLY 
I/' Domestic _ Public 

_ lrngat1on _ Industrial 

MONITORING __ - _ 

TESTWl;LL_ 

CATHODIC:: PROTECTION _ 

HEAT EXCHANGE _ 

DIRECT PUSH _ 

VAPOR EXTRACTION-_ 

REMEDIATION_ 

OTHER (SPECIFY) __ _ 

WATER LEVEL & YIELD OF COMPLETED WELL 

DEPTH TO FIRST WATER IA ll. (Ft.) _BElOW SURFACE 

DEPTH OF STATIC t I I• .l"l. , ' 
WATER LEVEL. "kf-t:i (Ft.) & DATE MEASURED X..., / /, - .' ././ 

TOTAL DEPTH OF BORING /,.l .. r)'t (Feet) 

TOTAL DEPTH OF COMPLETED WELL fi l _ (Feet) 

ESTIMATED YIELD • 1 ti _ (GPM) & TEST TYPE tif,:..... D· r r 
TEST LENGTH ~ (Hrs.) TOTAL DRAWDOWN ~ ~ 12 (Ft.) 

* May not be i·epresentqtive of a we/l's long-tenn jield. 

DEPTH 
FROM SURFACE 

Ft. to Ft. 

BORE
HOLE 
DIA. 

(Inches) 

CASING (S) 

MATERIAL/ INTERNAL 
GRADE DIAMETER 

(Inches) 

GAUGE 
OR WALL 

THICKNESS 

< I 

SLOT SIZE 
IF ANY 
(Inches) 

DEPTH 
.FROM SURFAGE 

ANNULAR MATERIAL 
TYPE 

1-----~---1. CE· BEN-
FILTER PACK 
(TYPE/SIZE) 

MENT TONITE FILL 

(~) (~)- (~) 
Ft. to Ft. 

,'? "')t 

::=====.:-;Ar;T:;;;T~A7;cTiHMMiENNTTfS 7( ~;t) - _:=_:::::--=....:::...::::._,, -;:======:::::::::::::==::::-7.i;ERif'TrlirFF1CIC~ATION STATEMENT _, -
I, the undersigned, certify that this report is complete and accurate. to th~ best of my knowledge and belief. 

_ Geologic Log 

_ Well Construction Diagram 

_ Geophysical Log(s) • 

_ Soll/Water Chemical Analyses 

_ Other _________ _ 

ATTACH ADDITIONAL INFORMATION, IF IT £EXISTS. 

NAME • 'I 14 ,. n l.,t),,. 1.-,.C' _ 
(PERSON, FIRM, OR CORPORATION) '(TYPED OR PRINTED) 

1:'111.' hu; .. //, 
ADDRESS -;;;. /., i A" . 

\ • ..,~' ~ ( ,I '"' 
Signed .' -fj ,.,,,t.f ...-: • J ,,1!)'/,.,_ 

WEL DRILLER/AUTH RIZED REPRESENTATIV,E 

CITY STATE 

--~-2..Fc..u 
DATE. SIGNED 1 

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



Well 10'QUADRUPLICATE STATE OF CALIFORNIA NOT FILL IN 

Fo,r Local "Requirements WELL COMPLETION REPORT 
Refer to Instruction Pamphlet 

No. 0918500 
' Page_,.._ of __ 

Owner's Well No. ___________ _ 

Date Work Began 9•'J f-:,- <'?_Ot!1 Ended Cf ... ~a.-·" nn t J 
A Local Permit Agency t'\._1/J-P:4 C t:Jt.,,_..,.~~ 
- Permit No. t-:" /HJ ..... ~ 1 (?,6, Permit Date ~-Rf) ... "'1 f'}l')t.J ,., 

A~N/TRS/OTHER 

-

.----------------·-· GEOLOGIC LOG V , - ••• ff << ./ ' 
re--~\\ (_.,... .. -::\t. ~ 

ORIENTATION ( ::::_) .Y!,_ VERTICAL __ HORIZONTAL __ ANGLE __ (SPECIFY) Namcl~ 
DRllUNG , ', ':\ \ ,·~ , ~"\ ' •• ~ 

t---D-EP __ T_H_F=-RO-:-:M-,----,I METHOD f~. f;r .,,,1, K!if FLUID :'!"! ':,..-~'Ct t( :-,Mailibg,' ~dfXss __ 
SURFACE QESCRIPJI'ION ,, \\\ '-~ 

Ft to Ft. I Describe material, grain size, color, ete,\ \ \)':~ \ \ i/ 

. ' 

t 
~.•; "' I I 

I I 

I I 

~ 
W· 

MODIFICATION/REPAIR 
_ Deepen 

-

_ Other (Specify} 

_ DESTROY (Describe 
Procedures and Materials 
Under "GEO~OGIC LOG") 

USES(::::..) 
WATER SUPPLY 
_ Domestic _ Public 

:_ #lr'rigatlon _. Industrial 

MONITORING _ 

i-l ~~t 
t_ -==--==.---==--==.---==--==--==--==--==--=R--~~--~~--~:~ -==--==1---t ~ l 
1--~-~-------f-+1-L-1--__,.,.~----1u.e JI ] J =t 

I I 

I --I I ..... ,,,-,.,, 
I I 

V\l ___ j WL.L,,1 

I I nr.-.-

TEST WELL_· 

CATHODIC PROTECTION _ 

·HEAT EXCHANGE _ 

DIRECT PUSH _. _. 

INJECTION_ 

VAPOR EXTRACTION _ 

SPARGING _ 

REMEDIATION _ 

OTHER (SPECIFY) _ 

I I 
Vv/ ""4 l'.UU4 

j-----,---.------------------------t,. __ __:_:__-,-~).- S,OUTH · 

Illustrate or Describe 'J)istance of Well from Roads, Buildings, 
Fences, Rivers, etc. an'a attach a map. Vse additional paper if 
necessan;- PLEASE BE ACCURATE & COMPLETE. 

I I 

I I ra1 ....... _ 
vcr,, u~ 

·-I I 

I I 

I I 

I l 
I I 

--·--,.'lti, i 
WATER. LEVEL&: YIELD OF COMPLETED WELL 

DEPTH TO FIRST WATER' ~.f II (Ft.) BELOW SURFACE 
' J ..., 

DEPTH OF STATIC l'l .._ -"j ";'! .• /,. 
WATER LEVEL Lt n (Ft.J & DATE MEASURED "'ff .,._ 1 ""t.l d 

't"'· • I, t-"'"-
TOTAL DEPTH OF BORING i:J ¾."") (Feet) 

...,..,. '~~ 

EsTIMATED·YIELD * f.l I: (GPM) & TEST TYPE ,l'l/ •. • • J- I 
V 'n.l! - ~ ~ v-.v- v. i 

TEST LENGTH~ (Hrs.) TOTAL DRAWDOWN :J/1/1 (Ft.) 
~ ~- 0 

TOTAL DEPTH OF COMPLETED WELL "1 ;::' ::J (Feet) * May not be representative of a welt's long-term yield. 

DEPTH 
FROM SURFACE 

Ft. to Ft. 

I). I •'IJ IJ,, , 
I 

I iJt.<1'7 .. . . "' ,,,., -'"'1,1 

I 

BORE· 
HOLE 
DIA. 

(Inches) 

J fl .. 
Rf>~ 
.... ~If 

TYPE(:::..) 
z a: w 

:I! ltl z~ ~ 
; 5 8g ::1 

C/J C U:: 

,,..,, 

,,,1 
, 

'MATERIAL/ 
GRADE 

. 

CASING (S) 

INTERNAL GAUGE 
DIAMETER OR WALL 

(Inches) THICKNESS 

r. if'} .1'11\ .._, lilt~.,.. -

1, .; 

SLOT SIZE 
IF ANY 
(Inches} 

DEPTH 
FROM SURFACE 

Ft. to Ft. 

, ANNULAR MATERIAL 
TYPE 

CE· BEN· 
• MENT TONITE FILL 

(~) .. (::::..) (::::..) .. 

.if 

FILTER PACK 
(TYPE/SIZE) 

1"'}"/!""1 P...'l. t/'41" ..,..,_ 
- '1 

l-l'--1.f,L.n,.,~_,...-4-,~,4,,-l-"~~-1---1-,.!""l-----1-'"""'"~--'·!---'-· ---+-.... '..---+-....._,...._ '--l!'r;-'-"-';;,""_...,1.,::.::h"". ~ ... 'J,.._.f"' i·,1-'--'---.-' ----'--l-'--'--+--'+---+-"---,-----1 
...... ' V<:1?. ' I I 

::====-=-:--:Arirrir~Ac=;CHHiiMrnE:NN~Tis 7( _;..,.-;-, --:::::::::::::::::::;-;::::==========-ciJe~ERit'tlffl'it'tircr.::AT .. I-O .. N-S-T-A-T-E-M-E-N-T..._~====~~=~:=====.=====-_, 
_ Geologic Log 

_ Well Construction Diagram 

_ Geophysical Log(s) 

_ Soil/Water Chemical Analyses 

_ Other _________ _ 

ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. 

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

NAME P1. I\\...,. 10,,.. \-4 }~ H J~ ... ~L...,1...- ::o\'u..,.~,., 
(PE~SON~ FIR"M, llR' CORPO~ATION) (T?PED llR PRINTED)•·'•• I ' ••· • -. .,.. • • ..;.. 

_,.. 1 V' A .,1 .C:1t..1_~_r<::11_ . ._tin ~---'tlul# t '.? ~~ 1 rtr'ln t't1~ -,71 .,,.1r: 
ADDitf:Ss' • • f ' • 1_ /' ) ~ • 1,,: • • • CIT'? ~ STATE ZIP 

Signed r...-t.... / _{ ,IL ..... ~ t,o/,.....-7/,....,(i/.J S?h:.l -½ li'?.i 
,e•sr.tlCENSED't'WATER' WEtl"-CONTRACTCiR" • DATE ,SIGNED ' • c:S]'LICENSE 'NUMBER 

bWR 188 REV. 05-03 IF ADDITIONAL SPACE IS NEEDED/USE NEXT CONSECUTIVELY NUMBERED FORM 



Well 11 Planning, Building & Environmental Services 

1195 Third Street, Suite 210 
Napa CA 94559 

www.countyofnapa.org 
(707) 253-4417 

A Tradition of Stewardship 
A Commitment to Service 

CFPree co'f y 

Well Permit 

David Morrison 
Director 

Application Type: Environmental / EM Permits / Water Wells / Class I 

Permit Number: E14-00268 

Parcel Number: 031-100-019-000 

Site Address: 1140 YOUNT MILL RD, Napa 

Owner: 

Address: 

Applicant: 

Business Name: 

Project Type: 

Proposed Use: 

Use: 

POZZAN A MICHAEL & MARY ANN 

1140 YOUNT MILL RD, NAPA CA 94558 

McLean & Williams 

Environmental/ EM Permits/ Water Wells/ Class I 

Private 

Well To Service This Parcel Only?: Yes 

Water Supply: 

All Setbacks Required By Code?: Greater Than 100 

Ground Water Permit Required?: No 

Emergency Exemption Granted?: No 

Reason For Emergency Exemption: 

Specifications: 

Casing Diameter: ~J;f"(Q'' 
Boring Diameter: 12 In. \011 

Applied Date: 4/10/2014 

Issued Date: 4/10/2014 

Expiration Date: 4/9/2016 

Phone: () -

Phone: ()-

Name of Public Water System: 

Hazmat Site Within 1500 feet?: No 

Hazmat Site Number and Name: 

Well Located in Flood Zone?: No 

Method of Seal Placement: pumping 

Minimum Seal Depth: 20 Ft. 

Annular Seal: yi<;}' Material: conrete & bentonite 

TO PERMITEE: 

Any work performed or operations conducted under the auspices of this permit constitutes acceptance of all conditions, inspections and 
comments contained in the !hi rmi nd corporation of all requirements as set forth in the permit application. 

4 (!Ol?OJ'-1 

Wells Permit created on Thursday, April 10, 2014 Page: of 2 



Well 11

CONDITIONS/INSPECTIONS/COMMENTS 

Application Type: Environmental/ EM Permits I Water Wells/ Class I Applied Date: 4/10/2014 

Permit Number: E14-00268 Issued Date: 4/10/2014 

Parcel Number: 031-100-019-000 Expiration Date: 4/9/2016 

Owner: POZZAN A MICHAEL & MARY ANN Phone: 0-

Applicant: McLean & Williams Phone: () -

Conditions: 

Code !Condition 

EM-11 !The applicant shall comply with the Department of Public Works "Conditions of Approval-National Polution 
\ Discharge Elimination System Requirements", a copy of which was provided at the time of permit issuance. Failure 

_________ :to comply with the NPDES requirements will result in a stop-work order. ___________________ _ 

EM-2 iA copy of the State of California Well Completion Report must be submitted within 60 days of well completion. 

Inspections: Inspected By: Date: 

Inspection Type 

Con~~~ctio~-l~~pection j\:®_,\kJYl'f ~\ -=e_<~~\\ \~6', \Ir\ apiV/' Ii 2:,:5e~\ CJJf}' 
Environmental Management Final 

Comments: 

Date iComment 

4/10/2014-;Call 253~4135 at least 24 hours i~ ;d~~~~~-d~-r~i~~r;:;:;~-busi~~;~-ho;·r; t~-~chedule inspection requests. 
; Inspections are taken on a first-come-first-served basis so if you need a specific date and time be sure to call well in 
!advance 

IAny deviation from these permit specifications without prior approval from the Department of Environmental i Management will be cause for stopping work until the changes are fully justified and approved. 

1 Well permits are issued only to licensed well drillers. A copy of the well driller's license (C-57) must be on file with 
:DEM. 

! If a claim is to be submitted for a refund, per County Code, a 25% processing fee will be retained. Such claims must 
; be made within one year of the date on the receipt. 

'If this well will at any point serve a public water system, the siting, construction, capacity testing and additional 
I requirements must comply with Title 22 California Code of Regulations (CCR), Chapter 16, California Waterworks 
j Standards. This office may deny an application for a water supply permit if the well does not meet the above noted 
: requirements. 
I 

Ii Please be aware that the old well does not meet current standards for septic system setbacks. Well shall be 100' or 
more from dispersal field, unless seal is 50' and old well is 60' from dispersal field with an unknown seal depth. This 

_ ! may pose _hf:alth risks if used for domes_tic purposes._ _ _ ... 

Wells Permit created on Thursday, April 10, 2014 Page: 2 of 2 



Well 11

SINCE 1949 

{ .··~ ,.. , •""":::i., _,....,. •t ,~r-, i' t *-"+:-.r:, , . 
(~:~ 

l·-'-/~J.,--~t:.1"- t-J--.,l<~-1-•-" ,~~~'° ~~..f.,1..l,-:t-'f~-:v 

.~~-~~·:_~~ .. ~.~-"~~.\ ~ >; J?r _l. > .. ;t,~~"~f}"{ 
(~ , ... ..,,,. ,.,•-... y_:.•,~,. ,/ t- l ",t "1-:-t:-~,_;tj~°'!.;''f', 

- - -
~-,·-k· ~ ;-· r-~ ~ · :-r-~, _. ,.,~.""r~ ,.:.:~~!.:" ,r 

~ .:;.;.: ,.., ,, .. • • .., ,·- --~--..%. •f • ~ ... .....:-+~, .. ' ' 
• ", ., ' •••1"'' .. ; I• ~-. / • ./ I ) j / 

,.:.~ ··1,-;._.-, ... -~,. .. ~~~~.:-.--~~-~ ·. ~-:,!·· ~ ~,.'Ji 

,,~l,"ftl..'"+ -~t:.~~--.;;·I, )~':t~~~~"ir.:..1./ 

'; '·~;ti~,·::: .. ;.; .•• ) ":~>i; .. . ~t 
location 30' from center ·-,~··· -· , __ j 
of road and 8' from 

Well Drilling & Pump Service 
878 El Centro Ave. Napa Ca, 94558 
Office 707·255-6450 
Fax 707 ·255-6489 
Lie. #396352 

PLANS APPROVED 
DMslon of Environmental Health 

COUNTY OF NAPA 

&.r.@.-- Dote: 1.11u t'6.0l'-f 

1140 Yount Mill Road AP# 031-100-019 well locations 

fl-4"-',•·.;: ;.,_,.',.~flo""~.J"....,....tt;;~,'f"°"l•JJ.:__,,,,.; ,~, i,~,."lf':.,f;,:.~:,!!,·~X,.---·,._ .... "-:":t,-~1...,,.4.~.t •Jr,,'i,+l.~.l..,.t-: 

~,,'.-""'-f ~-~i.:::... ... ·.~--4~t·-"1-":::t,-.,_ ~ -.-•~;:.,:•;: ..... 1'1 .. :1:.."-~~---,--.--•-_-• ~ .. 7~ .. (-·--· ~--* 

Septic Tank 
And drainage field 

·-(r).r.\_•~,- '1HllCi)'/i\ ~-;:-.. -t -r.__f;;',- "- ➔-· t 

~~~ • -',~r ~- \'., :1,_;t,"'_1 -f, it ~ ;+_,-,,,~ 1~:• ~~f':..P•?""l 

r--t':-i;~~.,:-- l':4-•!";,;;:_~""'...r:1, ~ . ., ... -J -,_,.,,;,..-,_,, ___ .. 
V - , -

"1"• t, 1--+-·•, t- F...:-m,.:~~,1;-i, -< -, 
j ... ' ' 

'j;,.;...,, .,.,.-t~ht.'.t•i¼ :-1 'l"'!U''""f\. , .. , •. -j ~ 
:.. ·~ ., ; ' : '. ~ . : ' ~ ' • ' ' . ": ' 

~•- ~r •.-.,!'."'r.1.-s-1-:~~• r;'I,~ ••.:, 

',::;\-. 1•1.-..;., • .,_,,,~l!"l/'J«.:-.~.,•~.rt''N 
J't ~I • ' 

';;'ii'-'' :I",,:.:,,_.,.,._:.,,._,.:_,. "I, , ..... :~•-i·--~'~·.:..'1-.. ,' ~i-~' :r ~ - • ' • -

"_}~ ~:-~- .. 
7 



Well 11

Planning, Building & Environmental Services 

1195 Third Street, Suite 210 
Napa, CA 94559 

www.countyofnapa.org 
·~ 

Hillary Gitelman 

A Tradition ,of:Stewardship 
A .Commitment to Service 

WELL CONSTRUCTION APPLICATION 

PROPERTY OWNE~ INFORMATION WELL DRILLER INFORMATION 

Director 

\1 -0 Name: YY) iN \ ozz u.,Y\ 

Address: \ \ L\ () \J~n+VY'\~ \ \ Rd 
APN: 07)\ - 100-O\°1 

Phone#: q ~l5 -.3 5 \ - Sc:;)\ S:: 

Company Name: \'Y"'\CL·ea.n d.-,C,.){ \ \ «:t,V\1'1.-'S T \.Vt.. 

Contact personfu:n.za-8,.o ~< ~.S 

Address:'t>]~ El CoN, ... :ho Pru-ct~- C\4 

Phone #:'1DJ-a'SS-(o4 5:"D 

TYPE OF PERMIT (circle one): ~ Class lB Class II • Deepening 
Reconstruct10n Other: --------

PROPOSED USE (circle one): Private Public 

Well to serve this parcel only: Y @ Well Located in MST Groundwater Basin: 
If no, list other APN(s): ______ _ 

SETBACKS TO WELL: 

Sewer Line: 
Septic Tanlc 
Disposal Field: 

feet ----,-----
\$()I feet 

--~\<56..,..----i ___ feet 
----=-----

WELL SPECIFICATIONS: 

Well Located in Floodplain: 

100 Flood. 

PuD &\\_.,,.::) 

f0o ~~~-\;. 

/ .. 
Casing Diameter: u, inches 
Boring Diameter: t;), " inches 
Annular Seal: ·~ '' inches 
Minimum Seal Depth: ~' feet 

Sealing Material:~(us:&""'- D~&J"r~+

Sealing Method: fu,Vi)l~ · 

A MAP OF THE WELL LOCATION SHALL BE ATTACHED TO THIS APPLICATION. THE MAP 
SHALL INCLUDE THE DISTANCE FROM THE WELL TO PROPERTY LINES, SEWAGE 
DISPOSAL SYSTEMS, STRUCTURES, ETC AND SHALL INCLUDE ALL OTHER PERTINENT 
INFORMATION SPECIFIC TO THIS WELL. 

Planning Division 
(707) 253-4417 

Building Division 
(707) 253-4417 

Engineeri~g & Conservation 
(707) 253-4417 

Environmental Health 
(707) 253-4471 

. Parks & Open Space 
(707) 259-5933 



Well 11
1 l ' 

Planning, Building & Environmental Services 

1195 Third Street, Suite 210 
Napa CA 94559 

www.countyofnapa.org 
(707).253-4417 

A Tradition of Stewardship 
A Commitment to Service APPL/CATION 

THIS IS NOT A PERMIT 

David Morrison 
Director 

Application Type: Environmental/ EM Permits/ Water Wells/ Class I 

Permit Number: 

Situs Address: 

Owner: 

Applicant: 

E14-00268 

1140 YOUNT MILL RD, Napa 

POZZAN A MICHAEL & MARY ANN 

McLean & Williams 

Worker's Compensation Coverage: 

Parcel Number: 031-100-019-000 

Applied Date: 4/10/2014 

Phone: (999) 999-9999 

Phone: (999) 999-9999 

t'6 A Certificate of current Worker's Compensation Insurance Coverage is on file with this office (or filed with this 
,ppiTcation) 
( ) I certify that in the performance of the work for which this permit is issued, I shall not employ any person in 
any manner so as to become subject to the Worker's Compensation laws of California. 

By executing this application, the undersigned agrees to comply with all conditions, inspections and comments of 
the issued permit and all federal, state and county code requirements applicable to this permit. Furthermore, I 
understand that the Department of Environmental Management in no way guarantees trouble-free operation 

of the system, and that future repair may be n/~~ 

Owner or Authorized Agent S~ Dale: ?,(-/Cl-/Y 

Application created on Thursday, April 10, 2014 Page: of 



Well 12QUADRUPLICATE STATE OF CALIFORNIA 

~ For Local Requirements WELL COMPLETION REPORT 
Refer to Instrnction Pamphlet Page _1 of_1_ 

Owner's Well No.____________ No. 71 o·s 35 
Date Work Began 10-23-00 , Ended 10-27-00 • ' 

A Local Permit Agenry Napa CO'Ut"'l.ty EnViro..'1t!tental t>1gmt,. 
'411' Permit No, 96-11643 Permit Date 9 ... 19'-GO 

GEOLOGIC LOG 
X 

ORIENTATION (.:'.'.:) __ VERTICAL __ HORIZONTAL __ ANGLE __ (SPECIFY) 
DRILLING 
METHOD rotary FLUID ____ _ 

DESCRIPTION 
Describe material, grain size, color, etc:, 

Name.~----
Mailnig Address, 

·c1TY ZIP 

1---,,..;;,---,--.,,;,;;.--.---c;:,.:;~,.,=',,,-C..;:c,;~=,.,_---------'--'--~-1 Address _____ ~-,--~--------------
1-__,.,....._-,--___,..,.,.,.____,,-t===-='l!-==-=-----------~-----1 Gity _· -----'-.,.-e-~-'-------~-~-~-----

--"fl;~.-~----r..,....,,.,,.._-.7"r!=-r-----'-c--~----~--i Coui1ty ___ --~·.,....ti..,.{a~. pa~---·-,--,--,-----~___,,.-,------~--

1----.-----,---------~---------,-f APN Book ____,3"-'1'--· _·Page 100 Parcel ~2_6 _____ ~_ 
1--:.::.-..---.-==-.----.-----,.--=--~--,.---------~----'--,---'--I Township.. Range --' __ Section ____ --'--'----
,-.,~~~~~-~S_and_. -~_& ___ * __ v-_e_l_· _____ -'--,--------1 •Latitude NOR,:H Longitude WEST 

DE.G: MIN, SEC. DEG, MIN. SEC. 
LOCATION SKETCH ACTIVITY ( .:'.'.:) 

1------,----.----~~--------------~---i--------NORTH----,.,,...-~----1 

'· 

1-\GEMENT 

_2_00 __ (Fe1~8 
TOTAL DEPTH OF COMPLETED WELL ____ ,(Feet) 

TOTAL DEPTH OF BORING 

DEPTH BORE-
CASING (S) 

FROM SURFACE HOLE TYPE(.:'.'.:) 
DIA. "" 

z cc w MATERIAL/ INTERNAL 
w •o 0.. 

(Inches) z 

~ 8~ 
a: GRADE DIAMETER 

Ft. to Ft. :s 
~ (Inches) "' 

0 I 200 12 
I 

I 

0 I 78 X we· F48e 6 
78 1198 X PVC F4BO 6 

I 

MODIFJCATION/REPAIR 
_ Deepe~ 
-.- Other (Specify) 

' _ DESTROY (De.scrfbe 
Procedures and Materials 
Under "GEOLOGIC LOG'J 

PLANNED USES ( .:'.'.:) 
WATER SUPPLY 

,__ ___ _,._ ___ SOUTH . 

MONITORING _ 

TEST WELL -~ _ 

CATHODIC PROTECTION _ 

HEAT EXCHANGE _ 

DIRECT PUSH _ 

INJECTION_ 

VAPOR EXTRACTION_ 

SPARGING -, , 

REMEDIATION _, 

OTHER (SPECIFY) -. -\ 

GAUGE 
OR WALL 

THICKNESS 

so~-~-• 
SOR-21 

Illustmte or Describe Distance of Well froinBoads, Buildings, 
Fences, Rivers, etc. and attach a map. 1Jse :additional paper if 
necessary. PLEASE BE ACCURATE & COMPLETE: 

WATER LEVEL & YIELD OF COMPLETED WELL 1~ " 
DEPTH TO FIRST WATER --~- (R) BELOW SURFACE 

DEPTH OF STATIC 32 10-27-QQ 
WATER LEVEL ___ ~_ (Ft.) & . .DATE MEASURED -~-c--~----

ESTIMATED YIELD • 2-½ (GPM) & TEST T'f.fFf air lift 
TEST LENGTH _2 __ (Hrs.) TOTAL DRAWDOW~ .. A . (Ft.) 

* lVIay not be representative of a welt's long-term yield. 

DEPTH ANNULAR MATERIAL 
FROM SURFACE TYPE 

SLOT SIZE CE- BEN-
IF ANY MENT TONITE FILL FILTER PACK 
(Inches) Ft. to Ft. (TYPE/SIZE) 

(.:'.'.:) ( ... ) (.:'.'.:.) 

0 I 1"1 X 00.not'e;e 
·11 I ~;, A· CalFIPS' -
~ l':10 A tfO . 

I 

I 

.032 I 

" 
I 

CERTIFICATION STATEMENT ATTACHMENTS ( :t...) 

_ Geologic Log 
I, the undersigned, certify that this report is complete and accurate to th~ be.st of my knowledge and belief. 

_ Well Construction- Diagram 

_ Geophysical Log(s) 

_ Soll/Water Chemical Analyses 
_ Other _________ _ 

ATT. CH ADDITIONAL INFORMATION, IF IT £XISTS. 

HOCKB'ELl.1.r WELL ORILt!NG , 
NAM£ -:::(P::ER""so""N,--, ::::FIR:,,.M:-, ""oR=""'='co""R""Po""RA""T"'ION"")-=(TY"'P-=Eo=-o=-=R'"'P:,::R""IN::TE""D) _____________________ _ 

21'10 Pe CA 94559 
ADDRESS l) 
Signed ~ ()r •. 

WELL DRILLER/AUTHOR! 

CITY 

10-28-00 
DATE SIGNED 

STATE ZIP 

439 ... 745 
C,57 'LICENSE NUMBER 

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



Well 13
'Tho free Adobe Ro3dor may be used 10 view and complete this form HoY.ffi/81 software must De purchased to complete save, and reuse a s,ived form' 
Ffle Original. wll/'1 DWR Srare or California DV'lR u,o Onl - Do No1 Fill In 

Well Completion Report Page 1 of -ro~, r:ruaron~ 
Owner's Well Number No. e0231592 
Date Work Began 09/05/2014 Date Work Ended _.9wl 8.,,./,..20"-1'-'4'---- -
Local Permit Agency Plaooioo Buildina & EnyJronmenta\ 
Permit Number E14 -00602 Permit Date 7/25/14 

____ .,:S,::1"1.:e:..:Wc.:.:ell;:::..,..;Number/Sile Numrer 
I I I I I ' j N j I ' I I I I 

La1ttude ~ tude 
I I I I I I 

APN/TRS/Olher 

Geoloi:1ic LOA Well Owner 
Orientation 0 Verticat 0Horizon1al 0Angte Specify Name Caner Callahan D!llllng MeUlod O rect Rotarv Onlhng AUid Bentnnllll muo 

Mailing Aadress Po Box 3478 Dopth from Surface Description 
F!!<!t ., Feet Ooscnbe mal.tlnal, ar111n size c:o1c, etc Cltv Yountville State~o 94599 

0 90 Brown elev Well Location 
90 110 layer of rock In clav Address 7~!24 t!YY!'. 29 
110 160 Clay 

City NaQi! County Napa 160 190 Rock, day and sand mlX 
Lamude N Longitude _ ___ __y,1 190 2 10 clean gravel 1/16" round ""'"oic ~ ~ ~ ..,,, Sec. 

210 290 Brown rock and sand Datum Decimal Lat. Decimal Long 
290 330 Multi color gravel and sand 30 oom tolal APN Book 031 Page 100 Parcel 026 
330 480 Red and brown clean gravel 45- 50 aam total Townshio Ranae Section 

Location Sketch Activity 
ISlo!UI t'!'1UJl :,e drr1111oT1 b., hand r..er !'Dim ls orw:o-a l 0 New Well North O Modification/Repair 

0 Deepen 
O Other 

0 Destroy 
Ot1Q;011 cncaoa•~ rr.ater.a• 
.-

00EOI.OGICLOG" 

--'I- Planned Uses 

q 0 water Supply 

~ 0 Domestic D Pubhc 

I O lrngation □Industrial .l 
0 Cathodic Pratec11on 

D 0 Dewaterlng I'- 0 Heal Exchange 

~ 0 Injection 
0 Monitoring 

-....; 0 Remediation 
0 Sparglng 

Sou1h 0 Test Well 
.__.. ota..cn.. <W".airc.d ....... h°"~ ~ ,.,_.,.., 0 Vapor Extraction ""'°' r.i;. ana-.•.-n • na"- UM, ai,.s•~~•~, 0 Olher ,..-....... w acc.t.t. ~ CIOl""CMt4 

Water Level and Yield of Comoleted Well 
Depth to first waler 85 (Feet below surface) 
Deplh lo Static 
Water lever 85 (Feet) Dale Measured 09/10/2014 Total Deplh of Boring 480 Feet Esllmated Yield • 45 (GPM) Test Type Airllft 

Total Depth or Completed Well 480 Test Length 2.0 (Hours) Total DrawdOV1n_O __ (Feel) Feet 
"Mav not be reoresenl.atlve or a well's Iona term vield 

Casings Annular Material Depth from Boraholo Typo Matartat Wall Outsldo ScrO<tn Stet Siu Dapth from Surface Olom01or Thickness Dlmmotor Typo If Any Surface All DoscrtptJon Feet IC Feel {Inches\ finches\ finches) (Jncnes) Feet = Feet 0 50 12 BlaM PVC Sch.80 5 0 20 Benton,ta seal 50 220 8 3/4 Blonk PVC S<:/1. 80 5 20 480 F1,10• Pack 
220 380 8 3/4 Scroon PVCScll.80 5 M ed S<Xs 0.032 
380 480 8 3/4 Saeen PVC Sch 80 5 MltlOII Slats 0.032 

I 

Attachments Certlflcatlon Statement 0 Geologic Lag I, rne undersigned. cemty 111a1 this repon 1s complete and aCC\Jrato 10 tho best or my knOV1ledge and baller □ Woll Consvucuon Diagram Name Q. 611:l:l EymQ ~ ~QII 
0 Geophys1C31 Log(s) 

Pe,,..,. Fonn or Cc,pcn:)cn 

1115 M~A~:? Napa CA 94558 D S011/Wator Chemical Analysos c,-, 
.//2 ~Q/. 

Stai. :,p D Otner Signed "' t ,.J a-- 487027 Attmt ■ttc.t,anal lm,m'\rllln 1 It flldJU d Wr.-:Wa,' Corina« Efa1e sfuned C-57 License Number OWR 188 REV 1/2!l0!! IF ,a..oomo,w. PAC!: .S l<HOED, USE NE)c; ..:0,,ScCl/TTVEl Y NUL<oEREO FORM 



Well 14

QUADRUPLiCAJE 
Use to comply with 
local require~ents 

3 l - - -\ D D M-r b~c-\ ;;I( 
- STATE OF-CALIFORNIA ...__,,. , 4Li1~---•• 

THE RESOURCES AGENCY • 7r 
DEPARTMENT OF WATER RESOURCES • 

WATER WELL DRILLERS llEPOI\t ~O •. 

i ' 
yr. po no( fill .i,n- .. • 

3:ff ll~g4~ .,.~: • 
State WeU: !'lo. --,-~-~,-,--~

·Other Wel}No. _a.;._ __ ~_-'_,---',;---=-

(12) WELL LOG: Tof~~~:depth , (: C')ft~ C~n;ipleted depth'. t C'D ft ... 

••• • • - by col~'r, .charad)3r, si2:e .or ·-m~terial). 
ZIP ___ ---1 

(2) LOCATl"N .QF WELL (See instructions): -
County _::f-i.s Owner's Well Number -------lf--+-.~-'='''-----"==.,.,..,--~._,,,,+---'-'f--'-;:'-'t:'-.,.='--:-"-'=,:..a"'-"-~'-'---

Well ~dd;ess if different from above -'-:4.,,-,,;:...· _,_.-=h.._,_,,\.C.=•:..,_ ____ -,--.....,,.,,,__-+-,,::-;;::----:.--=...,.,--'-,,-;-;,--+-::---t--,,-..,.....,"""=:.,;,--'-,-,-r"l"""7""'-----""47;,_ .. ~ 
TOWI!-sh1'p -~ \ '· - - - Rang-e - ) r-. t'>-:_ • -~ f~ D •> i.:_- _ . } _ _.__-....,.:c,._..::;_:::.--Section__::C::.;'l:-=-""'-=-)_:-l..;....._-h'===----+'-"--'=?-..:,,,,;-,,"'-"-'-"--"¥--+""=.,,.:.~---'-~.,,....<c.:::..,.:.....;.---=a-a:..--'-'--

D~.tance fropi ciµe1 rqarll,: railroads, fe'!~-etc. -~-=.e=.~;:,·=-,;,;-_--:-,,..,,_. +----.---+----'-'-----=----,,---'---f+--"Tif-+,,,+.~----r-F-:--~----,----,.---
·~;;- --- • t' ::-\ ' ( ·, ' , \.r",, ,,: 
J,; . \"\ ·.:-,.., ... ~ I°'-··\\ .\._ i - ,\ ~ ' t ""\ \ \ 1 l 

• /. r 
<ff-,1{ 4,¢ -

--lir<'-J.b 

WELL I,;OCkTION SKETC!J. 

(5) EQUIPMENT: 

Rotary~ 

Cable □ 

Other 0 

Steel □-

From 
ft 

(9) • WELL -SEAL: 

Reverse D 
Air 

Reconditioning 

Horizontal Well 

Domestic 

Irrigation _ 

Industrial ~ 

Test Well' ,'\J 
• i . 

□ 1-· --'--......,,,,-=.-:~--'-"--'-',,,,..a,__--,,:~~-----''---------'---,--'-''--,---,.,,-'---

□1---~c--'--,----'~c---'-~""r'.::27---¥<;;,'7~-'-...,....,.--'----'--'-'-..;....,-,-'-,-

L. 'l 

Wassurfacesanitarysealpi;ovided? Yes d No D Ifyes, to depth . - ft 

Wei'estrata~aledagainstpolll!!.ion? Yes;li4' N? 'D Interval . I;f - <(J ft !-'------~~--~----,,---~. ~---~_,... __ -,-------,-,-_-.,._-..,... 

Method of sealing Wo~k started ~ ;c-:_. -19~ : e\:i¥1~leted " : r:--' ·-,;, ,~. )Ji\ __ ~ 

DWR taa ·(REV .. 12-86)' 86 96355 



Well 14

S'I.:>£ }/ C /;° /Z II O () /' J= J' 

f J fd ya "'-Nt ).A. I I...L. /( /) 

'YO ll NT' I/' I /....L L::; 



Well 15ORIGINAL 
FIie with DWR I I 101>1civl bl I I I I 

STATE OF CALIFORNIA 

WELL COMPLETION REPORT 
pm USE ONLY loo NOT FILL IN 

f Refer to Instruction Pamphlet STATE WELL NO./STATION NO. 

~::=e-r's ;el-I No.· No. 1 0 7 3 612 ,....,.,., ,,----3 1--,<i-U:--,=,1....,....,2 rJ-__,I 1-til ,iJ1,As IS f 
I I I LATITUDE LONGITUDE 

Date Work Began 10/10r2008 , Ended 10r16r2008 1013?+ ({)JJ\ ::r a316i: I 
• 

Local Permit Agency Napa County APN/TRS/OTHER 

Permit No . .®)8-00578 Permit Date 10/02/2008 "' A 
GEOLOGIC LOG ----------..----.. -.-'":-.,,-;"'----- \WELL OWNER -------------. 

ORIENTATION ( ~) 

DEPTH FROM 
SURFACE 

Ft. to Ft. 

25 

38 

65 

80 

100 

){__ VERTICAL __ HORIZONTAL __ ANGLE __ (SPECIF 
DRILLING 
METHOD Rotary FLUID Mud 

DESCRIPTION .. '\> 
Describe material, grain size, color, g.tq.\\ ; 

~\~ \V 

120 ; 140'-,-Gray Gt'c:lv:el\ some Clay 

I 

ti\ ... 
' MODIFICATION/REPAIR 

_ Deepen 

-

_ Other (Specify) 

_ DESTROY (Describe 
Procedures and Materials 
Under "GEOLOGIC.LOG") 

..L., ~1 
~ t'i :&- "' ,, t--e 
ti ►- de,1'1.!,SES (~) 
~ • Fiff;_ ► wnJIA SUPPLY 

140 , 180 , Gray Clay ti i-.;;;;_;_;;__-___:::....:;__;:__~--..,_-_..,_ ______________ --1 ~ 

~ t:::;;:::::~;;:;;;:;:;:~,W'jf~ fl,r:l'r~,1· =:=' Domestic _ Public Irrigation _ Industrial 
ti 

~ ~ v.,. . olUT P1 ," II en MONITORING _ 
'- 7c.,_f_ C TEST WELL_ 

180 , 220 , Gray Rock & Grav~ lay ~ cATH00Ic PRoTEcTI0N _ 

•

t-----,-, ---,-,--~------~--~---------t f . HEAT EXCHANGE_ 

220 , 320 , Grav Rock & some Grav Clay "' .., DIRECT PusH -
INJECTION_ 

320 , 390, Gray & Green Fractured Rock 

390 , 404, Grav Clav & some Rock 

I I 

• I 

TOTAL DEPTH OF BORING '-I fJl1' (Feet) 

TOTAL DEPTH OF COMPLETED WELL 1./,{}l) (Feet) 

DEPTH BORE-
FROM SURFACE HOLE TYPE(~) 

DIA. 
(Inches) 

Ft. to Ft. 

z a: ~ MATERIAL/ "' w •O 

~ w Z,- a: GRADE a: Ou ::l "' U U:, 
"' 0 u: . 

CASING (S) 

INTERNAL 
DIAMETER 

(Inches) 

" I ~I. I I II rta,~T:~ ·~- 5 
I -

!.K , lb4 Jj'~ l I,,,, -~ (;;c... 

I ~ 

tl'J ,,. ' JJ./Jf'J r~ i V ~ ·,-a,.' . 
I 

\~' 
1------'~I-------SOUTH --------

VAPOR EXTRACTION_ 

SPARGING _ 

REMEDIATION _ 

OTHER (SPECIFY) _ 

GAUGE 
OR WALL 

THICKNESS 

Illustrate or Describe Distance of Well from Roads, Buildings, 
Fe11ces, Ricers, etc. and attach a map. Use additional paper if 
necessary. PLEASE BE ACCURATE & COMPLETE, 

WATER LEVEL & YIELD OF COMPLETED WELL 

DEPTH TO FIRST WATER -4-K (Ft.) BELOW SURFACE 

DEPTH OF STATIC 7.S I ..n '6 r,.A 
WATER LEVEL _______ (Ft.) & DATE MEASURED rJ-1 -vN 
ESTIMATED YIELD. JO (GPM) & TEST TYPE /Jl.i,,, I: r7~ 
TEST LENGTH -5,_ (Hrs.) TOTAL DRAWDOWN uk (Ft.)GPM at day 
• May not be representative of a welt's long-term yield. n-f TP~ t. 

DEPTH ANNULAR MATERIAL 
' FROM SURFACE TYPE 

SLOT SIZE CE- BEN· 
FILTER PACK IF ANY MENT TONITE FILL 

(Inches) Ft. to Ft. (TYPE/SIZE) 
(~) (~) (~) 

J;J. 11,.Q,?) 0 I ,;c; J/ ,. . . -I 

-•>t I:~ ,J/,nlt p..,, ,r.,11.>A.t,,e,,l . -
I ... ,1.7:.f.? I 

::======-A_T_T_A_C_.H_M_E_N_T_S_._(-~-)-::=~=::=,;;-.,..-_-_-_-_-_-_-_ ..... _~_-_-_-_-_-_ .. _-_-_-_-_-_-_-_-___ C_E_R_T_I_F_I_CAT_I_O_N_S_T_A_T_E_M_E_N_T_._-:_-:_-:_':,.-:_-:_-:_':_-:_-:_-:_~-:_-:_-:_-:_-:_-:_-:_-:_-:_-:_-:_::: 

_ Geologic Log 

_ Well Construction Diagram 

_ Geophysical Log(s) 

_ Soil/Water Chemical Analyses 

_ Other _________ _ 

ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. 

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

NAME Pulliam Well Exploratifw 

(PERS~:!.~ ~:lg'R~~~ T2~ OR PRN~p§O ~ 94558 

ADDRESS CITY STATE ZIP 

D(l;Nfo' .. CJ& 808-508 
C-57 LICENSE NUMBER 

DWR 188 REV, 05-03 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM ~ OSP 03 78836 



Well 16

1 llt: llt:t:! /'\UUUt: M.t:c.1Ut::1 111c:sy ut:: U::St::U tu Vlt::W l::IIIU UJlllf.Jlt:Ht:: Ullti IU III I. nuwt::Vt::I , ~ll\'Vl::tlt: IIIU~H Ut: J.JUl(;IJi:l::St:U lU UJIIIJ.Jlt:::lt:, ::SC:SVt:, i:::IIIU lt:U::St: cl ::Si:IVt::U IUI II I. 

File Original with DWR State of California DWR Use Onl - Do Not Fill In 

Page ____ of ___ _ 

Owner's Well Number _____ .;__ _____ _ 

Date Work Began 04/23/2013 

Well Completion Report 
Reier to lnstrudion Pamphlet 

No. e0176210 
Date Work Ended _,,5"'"'/3=/2=0._1""3'-----

~ - ~---=S;.:ta::.:tc::.e..:.W:..:;e:::.11.:..:;Number/Site Number 
I I I I N I I I I 

Latitude Longitude 
1w1 

Local Permit Agency ..,_N""a"'p'"'a....,,C..,o..,u,.,_n.,,,t.._y _____________________ _ 

Penni! Number E12-00447 Pennit Date 8/1/12 APN/TRS/Other 

Geologic Log Well Owner 
Orientation ®Vertical 0 Horizontal 0Angle Specify Name Barbara Hoo[!es 

Drilling Method Direct Rotary Drilling Fluid Pol~mermud 
Mailing Address 1350 Yount Mill Road 

Depth from Surface Description 
Feet to Feet Describe material. nrain siza,-color, etc Citv Na[!a State CA Zio 94558 

L.J ~' Well Location .:::, 

0 20 Brown Clay w ,...,.._ -~ ~ 
::, " Address 1350 Yount Mill Rd 

20 40 Brown Clay & Gravel ~ 
~ 

~? c:::, City Na[!a County Naea 

40 60 Brown Clay - -- s (/) . "' ~., c- - Latitude N Longitude ____ __yv 
60 120 Blue Rock 

u..,;,, - ~~c ·- ciea':-~ ~ QeQ. Min Sec. 

120 280 Blue Rock with Blue C lay u (.!:;; 
~ Datum Decimal Lat. Decimal Long. 
.:::- £ 

280 390 Fractured Blue Rock I II <::i :; e APN Book 031 Page 100 Parcel 035-000 
r-, ·::-

390 540 Gray Clay ~ (_) C 
~ i.J.J 

Townshio Ranae Section 

540 580 Green C lay - g- "" Location Sketch Activity 

580 595 Fractured Green Rock 
:0.. (Sketch must be drawn bv hand alter lonn Is nnnted. 1 0 NewWell 

North 

595 625 Green Clay 
0 Modification/Repair 

·H 0 Deepen 
1 ' -

~ ,) OOther 

Perforation Layout 302 ft ] 0 Destroy 
Describe ptocedures and ma.terials 

P = Perforation p ~ under "GEOLOGIC LOG" 

B = Blank B _\{ Planned Uses 

0 to 102 Blank p * l e 
J'- ® Water Supply 

p B ~ _-b-, .u , O Domestic D Public 
.; .;; ill Irrigation D Industrial 
~ '- ~ 

;:' "' B P 402 ft 'v w 

~ ~ 
:,:, 0 Cathodic Protection 

p B I ~ 
(t·J.. , ,q , .,; 1 /,Vl. 7 / I J':26_ 

0 Dewatering 
B p 0 Heat Exchange 

P 202 ft B 

N; ( 0 Injection 

B p 0 Monitoring 

p B 502 ft l \J 0 Remediation 

B p \ 0 Sparging 

p B South 
0 Test Well 

B 302 ft p mustrale or dcsc:obe dis1ance ol wen from ronds, buikllngs, fences, 
0 Vapor Extraction 

rivers, etc. and attach a rnnp. Use oddiUom,I paper If neces-sary. 0 Other 
B 

Please be accurate and cornnlelo. 

p Water Level and Yield of Comoleted Well 
. 

P 622 ft 
Depth to first water 1QO (Feel below surface) 
Depth to Static 
Water Level 25 (Feet) Date Measured 05/03/2013 

Total Depth of Boring 625 Feet Estimated Yield • 150 (GPM) Test Type Air Lift 

Total Depth of Completed Well 622 
Test Length 2 0 (Hours) Total Drawdown~(Feet) 

Feet 
•Mav not be representative of a well's Iona tenn vield. 

Casinos Annular Material 
Depth from Borehole Type Material 

Wall Outside Screen Slot Size Depth from 
Surface Diameter Thickness Diameter Type if Any Surface Fill Description 

Feet to Feet llnchesl Cinches\ Cinches\ /Inches\ Feet to Feet 

0 55 12 Blank PVC Sch. 40 R21 6 0 52 Cement cemenWol Clay 

55 102 10 Blank PVC Sch. 40 R21 6 52 622 Filter Pack #6 Well Pack 

102 622 10 Screen PVC Sch. 40 R21 6 Milled Slots 0.032 

Attachments Certification Statement 
D Geologic Log I, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief 

0 Well Construction Diagram Name Pulliam Well Ex[!loration, Inc 

0 Geophysical Log(s) 
Person. Firm or Corporation 

4371 Cantelow Road - Vacaville CA 95688 
0 Soil/Water Chemical Analyses 

Signed _ ~ dYf:). /If/?~ 
City State Z,p 

0 Other 5/8/2013 808-508 

Attadl add1lional infonnalion. ~ It exists. --e<!>1 Llce~ d vvater-vve/1 Contractor Date Sianed C-57 License Number 

OWR 188 REV. 1/2006 IF ADDITIONAL SPACE, S NEEDED. USE NEXT CONSECUTIVELY NUMBERED FORM 



Well 17

Napa County Department of 
Environmental Management 

Page_1 _of __ 
SITE EVALUATION REPORT 

Permit#: 'E12-00002 

APN: 031-100-034 

Please attach an 8.5" x 11" plot map showing the locations of all test pits 
triangulated from permanent landmarks or known property corners. The 
map must be drawn to scale and include a North arrow, surrounding 
geographic and topographic features, direction and % slope, distance to 
drainages, water bodies, potential areas for flooding, unstable landforms, 
existing or proposed roads, structures, utilities, domestic water supplies, 
wells, ponds, existing wastewater treatment systems and facilities. 

(County Use Only) ~ 
Reviewed by: b Date: \ I L.-,'-Z} l L-----

PLEASE PRINT OR TYPE ALL INFORMATION 

Property Owner 

Spencer Hoopes 
White House Vineyard, LLC 

Property Owner Mailing Address 

City State Zip 

Site Address/Location 
Yount Mill Road, Yountville (no street address) 

Evaluation Conducted By: 
Company Name I Evaluator's Name 

Delta Consulting & Engineering Kristi Wagner, PE 

Mailing Address: 
1104 Adams Street, Suite 203 

City State 
St. Helena CA 

Primary Area 

Acceptable Soil Depth: 72 in. Test pit #'s: 4 & 5 

Soil Application Rate (gal. /sq. ft. /day): 0.33 

System Type(s) Recommended: standard 

Slope: <5 %. Distance to nearest water source: >100 ft. 

Hydrometer test performed? No □ Yes l8I ( attach results) 

Bulk Density test performed? No l8I Yes □ ( attach results) 

Percolation test performed? No l8I Yes □ (attach results) 

Groundwater Monitoring Performed? No l8I Yes □ ( attach results) 

Site constraints/Recommendations: 

l8I New Construction □ Addition □ Remodel □ Relocation 

□ Other: 

IX Residential - # of Bedrooms: 4 Design Flow : 480 gpd 

□ Commercial - Type: Winery 

Sanitary Waste: gpd Process Waste: gpd 

□ Other: 

Sanitary Waste: gpd Process Waste: gpd 

Signature (C1v1l Engineer, R.E.H.S., Geologist, Soil Scientist) 

~--:. 
Telephone Number 
707-963-8456 

Zip Date Evaluation Conducted 

94574 01/4/12 

Expansion Area 

Acceptable Soil Depth: 66 in. Test pit #'s: 2, 3, 6 

Soil Application Rate (gal. /sq. ft. /day): 0.33 

System Type(s) Recommended: standard 

Slope: <5 %. Distance to nearest water source: >100 ft. 

Hydrometer test performed? No □ Yes l8I (attach results) 

Bulk Density test performed? No l8I Yes □ (attach results) 

Percolation test performed? Noll!!. Yes □ ( attach results) 

Groundwater Monitoring Performed? No l8I Yes □ (attach results) 

A standard system is recommended for this site. The test pits were dug in between existing vine rows. The new leach lines shall be installed 
in the center of the space in between each vine row. There is an existing blue-line stream located near the north property line. In addition, 
there are existing wells on this parcel and the neighboring parcel. The new leach field shall be located to meet the 100' creek setback and the If!!' 
100' well setback. Other than the existing vineyards, this parcel is currently u~~-;~el~;:d • .,.. _ _ _ _ _ ~, REC IE i Vb 

f ~ , :/ ",:·, •l : •, : \ \ 'j 

:~r\·\ r:t .. ·'\,,,i :·,:~,~· i; 

\..::..,:,,, \,::.:/ .. i. 'Ji1 ·] j t=1 ~_:_j 4'~_./ JAN 18 2012 

Page 1 of 10 DEPT. OF 



Well 17

Page __ of __ 

Test Pit#~ PLEASE PRINT OR TYPE ALL INFORMATION 

Consistence 
Horizon Boundary %Rock Texture Structure 
Depth Side Ped Wet Pores Roots Mottling 

Cinches) Wall 

0-38 10 SCL M/SB SH FRB NS F/C F-M/C -

38-62 G 5 SCL M/SB H FRB NS F/F - -

hydrometer test performed on soil samples from both horizons of this pit 

Test Pit# D 
Consistence 

Horizon Boundary %Rock Texture Structure Side Ped Wet Pores Roots Mottling 
Depth 

/Inches) Wall 

0-39 same as pit #1 

39-67 same as pit #1 

Test Pit#~ 

Consistence 
Horizon Boundary %Rock Texture Structure Side Ped Wet Pores Roots Mottling 
Depth 

(Inches) Wall 

0-16 10 SCL M/SB s FRB NS F/C F-M/C -
16-53 G 40 SL M/SB s FRB NS F/C F-M/C -

53-66 C 5 SCL M/SB H FRB NS F/F - -

hydrometer test performed on soil samples from horizon 2 (16" - 53") of this pit 
I I I f I I I I 

Page 2 of 10 Attach additional sheets as needed 



Well 17

Page __ of __ 

Test Pit#~ PLEASE PRINT OR TYPE ALL INFORMATION 

Consistence 
Horizon Boundary %Rock Texture Structure 
Depth Side Ped Wet Pores Roots Mottling 

/Inches\ Wall 
0-73 20 SL M/SB SH FRM NS F/C F-M/C -

hydrometer test performed on soil sample from this pit, 
~ sample taken from the bottom half of the pit depth. 

Test Pit#~ 

Consistence 
Horizon Boundary %Rock Texture Structure 
Depth Side 1Ped Wet Pores Roots Mottling 

llnches) Wall 

0-72 same as pit #4 

Test Pit#~ 

Consistence 
Horizon Boundary %Rock Texture Structure 
Depth Side Ped Wet Pores Roots Mottling 

(Inches) Wall 

0-48 same as pit #1 
I 

48-72 same as pit #1 

Page 3 of 10 Attach additional sheets as needed 



Well 17
-r~pl+ 1, l+otl (0-"!>f/J) 

~Ctje,.L 

~ oo oo ,o ~ so ~ oo ~ m 

PCJtCOn! sand byweiOht 

SL 

100 oo so 70 !iO so ~ so 20 ro 

Pll>00lll sand by weight 

, I 

Page 8 of 10 

SlL 

~ oo M ro oo so ~ oo ~ ro 

l't'tllnl sand by weight 

SL 

~ oo so 70 m ~ ~ ~ 20 ro 
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OVERALL SITE PLAN Page 9of 10 

SCALE: 1 • = 80' 

- - - --~---------~-----------------------

PARCEL 
APN: 031-100-034 

VICINITY MAP 
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Well 17

~~l-20=~-1----__ -_ 6~0~-----i-----_60.o·-_---o-~~-.!t-•-021-1 ----~~~·-=-----~=-',::°r-=-jif,;P#:-2~~-1i':r1~~---_2_?2.o· T? _EN_D o_F_VIN_E_ROW !3~-------------_--_ 

72" I SCL 67"~SCL 62" / SCL 

; TEST PIT MAP 
SCALE: 1" = 30' 

----- --- --- -··· -··· ··-VR#33-- ••• 

---VR#31 • 

60 3' WELL LOCATED IN VR# 30 -~l-~ OT_P#·,__20-41_1_·· _-----64.0'-----i---296.0' TO END OF VINE ROW #29 ··VR #
30 

... 

-- -· •~J' I _ _ _ _ _ _ _ -VR#29-

~/& n~~ . 

<E> VINEYARD 

SITE EVALUATION REPORT 
TEST PIT MAP Page10of10 

-VR#28-

-VR#27--

DELTA CONSULTING & ENGINEERING 
OF ST. HELENA 

1 104 ADAMS STREET, SUITE 203• ST, HELENA, CALIFORNIA 94574 
707-963-8456 + 707-963-8528 FAX . ' 

DATE: 01/04/12 JOB# 
K-148 

SCALE: AS NOTED PN: 
031-100-034 

... 



Well 18
t· -""'1 ~ ~-,,.. ~-· lF . ·,· ~· :: •; 
DATE ¾&-3 )/( '=f NAPA COUNTY 
FEE ~f),O if DEPARTMENT O_F ENVIRONMENTAL HEALTH 
:T,~~APPLICATION & .PERMIT To.C~~STRUCT A ~ENAGE 

A.P •. I _3).,..,j.30_-0;J.-
··RECORJ? #, . 5"10 

SYS"TEM_ ·_( _, 

TYPE OF. NEW CONSTRUCTION ( ) .REPAIR .(,>Q ADDITION ( ) ALTERATIONS ( ) 
WOIU{ SPECI~L DESIGN ( \) PRIVATE S~WA~;I);. DISPOS.AL SYSTEM (Ponds) ( ) 
PROPOSED . Residen'tf al(\ .Y !Jni ts 2.. • /BI)RMS -,-,,--"'""' Coumiercial/Indus_tria],(--}. .. , G.R.D •. 
USE Other( ) Explain ---------------------~-
WATER SUPPLY: Public ( ) Individual {X) (Well' < R , Spring • , ·creek ... or Lc:1ke <) 

Distance from well .to any pa.rt ·of. neares't .sE!wage· disposal system /?)CJ/,,. ~eet;. 
Additional ·n~arby wells/ at',. f- . • Plot plan of proposed sewage s·ys feui re·cei ved ____ • 

County Road setback_o/ ____ O ___ feet from center line~ • Bld·g; Diept ~ Form Received ( ) 

SPECIFICATIONS: Septic Tank: Type ~Unt.r'1:.1 ze J ~ o i). (gallons) 
Dr~inlin~: __ Total _Length ;z OcJ'' .T~ench Depth. ,,;J -1/ ,~ Und,er .Leach Line . /:i)(l. _. _ .. 
Sewer Line: Type 1/-BS Sc.bl yd Approximate Length_·___,'----,.,.,__ __ ~_Depth IC:' /7,,,.,,__, 
Sump Pump: Tank Size _________ Alarm Type 
See - < Special Design Plans Approved: (date) - ....... .,,._ -.. .,-, D-e-s_i.,.,.' g-n-e-r-~------------,~------

See Private S~w~ge Disposal_~ystem_Planp Appro~7d:-(_da~_t_e-)_-=------.-Designer.,._~.._..,..... _ ___,..--,--
Other ;- A/t /., f. {} - • .en cli. 

_, of- -,;; -e ~·JY-< f-6 ffu;,,J,r?f<:,../,,-1 !~ii ;.,,._ C~v•t:r' 

WORKER'S COMPENSATION COVERAGE: (Check one of the following) 
~ A. certi.ficate of current Worker's Comp. Insurance is on file with tfiis office. 
( ) A certificate of current Worker's Comp. Insurance is being filed with this applicati,oti,. 
( ) I certily that in the performance of the w<frk for which th.is-permit 'is is.sued·, I .. sh-all 

no~ ~mploy any person in any _manner_without ~omp~~~ng with the Worker's Compensation laws 
California. 

TERMS •• OF PERMIT 
Applicant agrees that: 
1 )' Sanitarian will be notified a minfmuni of 24 hours pri-or -to ·requiring inspection(s). 
2) Sanita-rian and engineer's .i1:s_p~ction, when indicated~ will be obtained prior to: .. Gove~i:11g 

the system. -
3) The permit and a copy of the approved sewage disposal system design shal.l be available at 

the p;lrcel site at all times. 
4) Any deviation from approved plan and specifications without pr:Lo·r. approv~l of this- of'fice 

will be cause for stopping work until the changes are fully justified .a:nd approved.. ,.: . . . 
5) Prior to authorizing occupancy of any building with an engineered. des:igned system a $i.g-n'ed 

statement by the design engineer certifying that tq.e sys-tem was ins.talled in compliance 
with the approved plan must be submitted to the Depa.ttment o-f Environmental Health. 

6) This permit is subject to revocation if found to be in nonco1').formance wit:-h N-apa County 
Code of Ordinances, Title V, Article· 3 (The. Sewage Ordinance). . 

IT IS UNDERSTOOD THAT THE ISSUANCE OF A PERMIT IN ·No· WAY INDICATES THAT A GUARANTEE OF .PERF·ECT 
AND INDEFINITE OPERATION OF THIS SYSTEM IS MADE BY TnE NAPA COUNTY DEPARTMENT OF ENVIRONMENTAL 
HEALTH AND THAT THE OWNER IS REQUIRED TO MAKE ANY REPAIRS NECESSARY TO ,C-ONFINE S·EWAGE. AS· 
REQUIRED BY THE QOUNTY SEWAGE ORDINANCE. I HEARBY ACKNOWLEDGE THAT I HAVE READ THIS 
APPLICATION AND STATE THAT THE ABOVE IS CORRECT AND AGREE TO COMPLY WITH ALL COUNTY ORDINANCES 
AND STATE LAWS REGULATING CONSTRUCTION OF SEWAGE DISPOSAL SYSTEMS. THIS PERMIT SHALL EXPIRE 
BY LIMITATION IF WORK AUTHORIZED IS NOT COMMENCED· WITHIN 2 nRS. 

Owner or Authorized Agent~.~ . 
'EHD-10: 11/12/86 



Well 18

, .. 

INSPEC'trbN R~con.n. 

Sewer Line ~_} .. r 1~M : -3 G-~ 
Material Date .. ··~ "inspector 

S~ptic Tank..,_···----::::-L-r.:.:;.,..=+-'-'---...,;.,_,""-7...,..,_~------d;-~,,..._rl-~---------'-!f;,:-,½ ..... u:"""'h ..... --_~ ..... --_---==--~-(;_ __ _ 
D§t~ Inspector 

Leach Line.s,.... --'-,--...,.--~b"'c_( ______ __,,.., ___ ...:-..,.._-....:...------.,...--=----.... -·..,,..,.· _,........,_.,......, ____ :_Cf!._1/~_,_/4_(,,_"1---,-------~---
.· ,' , _ Date Inspector 

,;;,,I '~ 1fl,-J, /;;, ~ q~-~ B"4t db,_ 
Average S~rf,ace Slope($) __ ·0.__.~~,-~l~,~Z.a,__ ____________ ...:..._,;.·-"" ____ • _________ ~----------

-, ' : ~ -~ . 

Trench WJ.'d .. t.~.','- __ {('7.tf · Depth -,u. '7-o--i,f. ., - / :( 
. _H _ _ ~- - O{ -1 - vo 'J,'bt"al I.eti;gt1,h, 2,t!Po ,No• Lines 

---'------, -- - . .- -------- -------
Rock Under Leachline.,.,_...:.,··-:..,.J_,'L;-· ;,:.;--'._.' ______ ..__ ____ Dist;:anc.e_ :Be~wJ~¢n Tre_nches_, ...... 1 ________ _ 

Top Qf Leachline to ,Finish Gr~de C':«~1,x·J-,~ ~I/Dista,nc~ Well:i;I f_rom System_...,/ __ 0_6_1' ______ _ 

A.ccessory F.ac.ilities ,(Di:version ntains, Sump :Pti.~ps; e,£c.)_·_,_.._...,.,. _____________ _ 
4. t .. ,.·,.,, - ' 

Addi ti,onal F;i.eld Notes_=---------·--· ... ·;;..;•.__._.------------..,....,---"'------,---,--------.------------------

Plo.t: J:>],an Accur.acy Checked 
______________________ _.._ _____________________ _ 

Date of Final , . I·nspector -------------------------------'-,,;- ------------
Date Blog. Dept. Final Inspector ----------------------------- ----------

EHD-10:10/86 

~•I- '. 

--; --.~. ' . " ~ 
' _;-- . ~ '. 

,,_ ~ - > '• ' ~ 

~- .,: . . -
' .:~ ~J ( 



Well 18

Ehssc~ ~~ 
1::S 1-e) ______ s; __ MJ~v,O~ .J-l~--------

--t/t:u/Vld--v ( //'e_ __ ... __ 

.3l - t3 o -os-----·- --· ---·------ ---------- ~ - - --· 

'\ 

---·-···----····-~- :r\-ti~~--- ... - ·--- - . ---· -·----·-··--·-·-- .... 

/<..c, 0 
.)\~e.v..-~~- -· 

,I 

200 

_ ---- ... 1:,ti1A-lf'5-Gt- -;f/1.$ _ Pl+-7"£ (; r _ --···-- -------·-- ·--•·· ---
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APPENDIX B 

WELL USE AND LANDSCAPE IRRIGATION DATA SELECTED FROM 2023 WAA 
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SCALE : 

Date

Project No.

Drawn By
Date

Checked By

Sheet

of       

IR 1.4

AS NOTED

Del Dotto Winery 
7466 St. Helena H,~y 

St. Helena, CA 94574 

Section B. Water Efficient Landscape \Vorkshcct 
Eto =44.1 

Plant Irrigat ion La ndscape 
Ir rigation ETAF ETAF x Estimated Total 

Valve# Hydrozone / Pl anti ng Description WUCOLS Facto r Efficiency Area 

(PF) 
Method 

(IE) 
(PF/ IEJ 

(sq .ft! 
Area Water Use (ETWU) 

Existing Plantings at Entr\" and Tasting Room 
1 Wiste ri a Arbor in Co urtyard and m ixed bed in circu lar pl anter Moderate 0.6 Drip 0.81 0.74 271 201 5,489 

2 Unused 
, 

Olives West Auto Court Very Low 0.1 Drip 0.81 0.12 2,960 365 9.992 -' 
4 Un us ed 

j Olives East Auto Co urt Very Low 0.1 Drip 0.81 0.12 1,666 206 5,624 

6 Unused 

7 Lave nde r in Auto Co urt Low 0.3 Drip 0.81 0.37 4,626 1,713 46,846 
g Un used 

9 Jas mine in f ront of chicke n coop Moderate 0.6 Drip 0.81 0.74 234 173 4,739 

10 Olives in Courtya rd Very l ow 0.1 Drip 0.81 0.12 1,800 222 6,076 

11 Mixed be ds unde r Oli ves in Cou rtyard Mode rate 0.4 Drip 0.81 0.49 2,032 1,003 27,437 

12 Fru i t t rees beh ind ch icken coop Moderate 0.6 Drip 0.81 0.74 960 711 19,443 

13 Mixed be ds in Cou rtya rd Moderate 0.4 Drip 0.81 0.49 332 164 4,483 

14 Mixed be ds in Cou rtya rd Mode rate 0.4 Drip 0.81 0.49 332 164 4.483 

1 5 Mixed beds in Cou rtya rd Mod erate 04 Drip 0.81 D.49 470 232 6,346 

16 Mixed be ds in Courtya rd Moderate 0.4 Drip 0.81 0.49 470 232 6,346 

17 Entry Gate No rth Si de: Lavende r area 1 Low 0.3 Spra y 0.75 D.40 1,037 415 11,341 

18 Entry Gate No rth Si de: Boxwood hedge Moderate 0.6 Drip 0.81 0.74 224 166 4,537 

19 Entry Gate No rth Side · Lavende r area 2 Low 0. 3 Spray 0 75 0.40 771 308 8,432 

20 Entry Ga te No rth Side : Rose mary Low 0.3 Drip 0.81 0.37 660 244 6,684 

21 Unused 

22 First 5 Oli ves along North side of driveway Very Low 0.1 Drip 0.81 D.12 4,288 529 14,474 

23 Entry Gate South Si de: Boxwood hedge Moderate 0.6 Drip 0.81 0.74 157 116 3,180 

24 First 8 Olives alo ng Sou th side of driveway Very Low 0.1 Drip 0.81 D.12 6,376 787 21,523 

25 Entry Gate So uth Side: Rosemary Low 0.3 Drip 0.81 0.37 480 178 4,861 

26 Entry Gate South Side: Unused 

27 Entry Ga te Sout h Side: Lavende r Low 0.3 Spray 0.75 0.40 1,442 577 15,771 

28 Law n areas around founta in in co urtyard High 0.8 Spra y 0.75 1.07 800 853 23,332 

29 Hanging bas ke ts and Jasmine East of founta in Moderate 0.6 Drip 0.81 0.74 214 159 4,334 

30 Hanelng baske ts and Jasmine West of fo untain Moderate 06 Drip 081 D 74 116 86 2,349 

31 Boxwood hed ge arou nd fou ntain lawn areas Moderate 0.6 Drip 0.81 0.74 200 148 4,051 

32 Wist eri a West of fo untai n Moderate 0.6 Drip 0.81 0.74 100 74 2,025 

33 Law n at Tas t ing Room Entry ~ East High 0.8 Spray 0.75 1.07 453 483 13,212 

34 Boxwood hedge around East lawn Moderate 0.6 Drip 0.81 0.74 215 159 4,354 

35 Law n at Tast ing Room Entry - West High 0.8 Spray 0.75 1.07 583 622 17,003 

36 Boxwood hedge arou nd West lawn Mode rate 0.6 Drip 0.81 0.74 242 179 4,901 

R-1 Jas mine East of Tasting Roo m Mode rate 0.6 Drip 0.81 D.74 91 67 1,843 

Wil t e r Fe.Jtu re 5 ;it Tast i ng Room High 0.8 1 D.80 82 66 1,794 

Exist ing Plantings at New Pool Fountain 

B-2 Mixed plant i ngs along Sout h fe nce Moderate 0.4 Drip 0.81 0.49 291 144 3,929 

Fl Native trees and shrubs in riparian area 1 Low 0.2 Drip 0.81 0.25 4,745 1,172 32,034 

F2 Native t rees and shru bs in riparian area 2 Low 0.2 Drip 0.81 D.25 3,631 897 24,513 

Fl Native t ree s ;ind shru bs in rip,1rian are. a '.i Low 0.2 Drip D.81 D.2S 1,406 347 9,492 

Str-eamlfne F~ Nc.1tive t ree s ;ind shrubs in ripi1 rian cJ rea4 Low 0.2 Drip 0.81 D.25 1,562 386 10,545 

I'S Front hedge South side of bridge Moderate 0.6 Drip 0.81 0.74 737 546 14,927 
1rn gation design and com pliance 

[,6 Front hedge North side of bridge Mode rate 0.6 Drip 0.81 0.74 907 672 18,370 
streaml1ne-d:::.corn 

Fi Jas mine hedge al l along fou nta in edge Moderate 0.6 Drip 0.81 0.74 1,243 921 25,175 (707) 529-2G33 

New Pool Founta in High 0.8 1 0.80 6,281 5,025 137,388 

Existing Plantings at Cave Bui lding 

B-3 Mixed be d above crush pad Mode rate 0.4 Drip 0.81 0.49 753 372 10,167 

Tl Mixed be d No rth side of tras h enclosure Moderate 0.4 Drip 0.81 0.49 205 101 2,768 

T2 Mixed be d South side of tras h enclosute Moderate 0.4 Drip 0.81 0.49 106 52 1,431 

T3 Mixed fied along access road Mode rate 0.4 Drip 0.81 0.49 5, 694 2,812 76,882 

T4 Trees on South side of t rash enclosu re Moderate 0.6 Drip 0.81 0.74 75 56 1,519 

ProJ;!osed Plantings at Future Barrel Building 
1 Vege tables in ra ised plante rs on uppe r leve l Moderate 0.6 Drip 0.81 0.74 1,120 830 22,684 

2 Trees in Pots on upper leve l Moderate 0.6 Drip 0.81 0.74 177 131 3,585 

3 Trees in Pots on lowe r leve l Moderate 0.6 Drip 0.81 0.74 79 59 1.600 

Wat er Feature High 0.8 1 0.80 182 146 3,981 

Totals 63,878 26,271 718,293 

SJ)ecial LandscaJle Areas 
N/A 

ETW U Total = 718,293 

ETAF Calcul at ions M aximum Appli ed W ater Allowance (MAWA) = 785,949 

Regufar l andscap e Areas 

Tota l ETAF X Area 26271 

Total Area 63878 MAWA ca lculat ion: 44.1 *0.62*( 0.45*63,878} 

Average ETAF 0.41 

All LondscapeAreas 

Tota l ETAF x Area 26271 

Tota l Area 63878 

Ave rage ETAF 0.41 



Del Dotto Winery 

7466 St. Helena Hwy

St. Helena, CA  94574

Eto = 44.1

Valve # Hydrozone / Planting Description WUCOLS

Plant 

Factor 

(PF)

Irrigation 

Method

Irrigation 

Efficiency 

(IE)

ETAF 

(PF/IE)

Landscape 

Area (sq.ft)

ETAF x 

Area

Estimated Total 

Water Use (ETWU)

Existing Plantings at Entry and Tasting Room
1 Wisteria Arbor in Courtyard and mixed bed in circular planter Moderate 0.6 Drip 0.81 0.74 271 201 5,489

2 Unused

3 Olives West Auto Court Very Low 0.1 Drip 0.81 0.12 2,960 365 9,992

4 Unused

5 Olives East Auto Court Very Low 0.1 Drip 0.81 0.12 1,666 206 5,624

6 Unused

7 Lavender in Auto Court Low 0.3 Drip 0.81 0.37 4,626 1,713 46,846

8 Unused

9 Jasmine in front of chicken coop Moderate 0.6 Drip 0.81 0.74 234 173 4,739

10 Olives in Courtyard Very Low 0.1 Drip 0.81 0.12 1,800 222 6,076

11 Mixed beds under Olives in Courtyard Moderate 0.4 Drip 0.81 0.49 2,032 1,003 27,437

12 Fruit trees behind chicken coop Moderate 0.6 Drip 0.81 0.74 960 711 19,443

13 Mixed beds in Courtyard Moderate 0.4 Drip 0.81 0.49 332 164 4,483

14 Mixed beds in Courtyard Moderate 0.4 Drip 0.81 0.49 332 164 4,483

15 Mixed beds in Courtyard Moderate 0.4 Drip 0.81 0.49 470 232 6,346

16 Mixed beds in Courtyard Moderate 0.4 Drip 0.81 0.49 470 232 6,346

17 Entry Gate North Side: Lavender area 1 Low 0.3 Spray 0.75 0.40 1,037 415 11,341

18 Entry Gate North Side: Boxwood hedge Moderate 0.6 Drip 0.81 0.74 224 166 4,537

19 Entry Gate North Side: Lavender area 2 Low 0.3 Spray 0.75 0.40 771 308 8,432

20 Entry Gate North Side: Rosemary Low 0.3 Drip 0.81 0.37 660 244 6,684

21 Unused

22 First 5 Olives along North side of driveway Very Low 0.1 Drip 0.81 0.12 4,288 529 14,474

23 Entry Gate South Side: Boxwood hedge Moderate 0.6 Drip 0.81 0.74 157 116 3,180

24 First 8 Olives along South side of driveway Very Low 0.1 Drip 0.81 0.12 6,376 787 21,523

25 Entry Gate South Side: Rosemary Low 0.3 Drip 0.81 0.37 480 178 4,861

26 Entry Gate South Side: Unused

27 Entry Gate South Side: Lavender Low 0.3 Spray 0.75 0.40 1,442 577 15,771

28 Lawn areas around fountain in courtyard High 0.8 Spray 0.75 1.07 800 853 23,332

29 Hanging baskets and Jasmine East of fountain Moderate 0.6 Drip 0.81 0.74 214 159 4,334

30 Hanging baskets and Jasmine West of fountain Moderate 0.6 Drip 0.81 0.74 116 86 2,349

31 Boxwood hedge around fountain lawn areas Moderate 0.6 Drip 0.81 0.74 200 148 4,051

32 Wisteria West of fountain Moderate 0.6 Drip 0.81 0.74 100 74 2,025

33 Lawn at Tasting Room Entry - East High 0.8 Spray 0.75 1.07 453 483 13,212

34 Boxwood hedge around East lawn Moderate 0.6 Drip 0.81 0.74 215 159 4,354

35 Lawn at Tasting Room Entry - West High 0.8 Spray 0.75 1.07 583 622 17,003

36 Boxwood hedge around West lawn Moderate 0.6 Drip 0.81 0.74 242 179 4,901

B-1 Jasmine East of Tasting Room Moderate 0.6 Drip 0.81 0.74 91 67 1,843

Water Features at Tasting Room High 0.8 1 0.80 82 66 1,794

Section B. Water Efficient Landscape Worksheet

Attachment 3Attachment 3

Attachment 2



Existing Plantings at New Pool Fountain
B-2 Mixed plantings along South fence Moderate 0.4 Drip 0.81 0.49 291 144 3,929

F1 Native trees and shrubs in riparian area 1 Low 0.2 Drip 0.81 0.25 4,745 1,172 32,034

F2 Native trees and shrubs in riparian area 2 Low 0.2 Drip 0.81 0.25 3,631 897 24,513

F3 Native trees and shrubs in riparian area 3 Low 0.2 Drip 0.81 0.25 1,406 347 9,492

F4 Native trees and shrubs in riparian area 4 Low 0.2 Drip 0.81 0.25 1,562 386 10,545

F5 Front hedge South side of bridge Moderate 0.6 Drip 0.81 0.74 737 546 14,927

F6 Front hedge North side of bridge Moderate 0.6 Drip 0.81 0.74 907 672 18,370

F7 Jasmine hedge all along fountain edge Moderate 0.6 Drip 0.81 0.74 1,243 921 25,175

New Pool Fountain High 0.8 1 0.80 6,281 5,025 137,388

Existing Plantings at Cave Building
B-3 Mixed bed above crush pad Moderate 0.4 Drip 0.81 0.49 753 372 10,167

T1 Mixed bed North side of trash enclosure Moderate 0.4 Drip 0.81 0.49 205 101 2,768

T2 Mixed bed South side of trash enclosure Moderate 0.4 Drip 0.81 0.49 106 52 1,431

T3 Mixed Bed along access road Moderate 0.4 Drip 0.81 0.49 5,694 2,812 76,882

T4 Trees on South side of trash enclosure Moderate 0.6 Drip 0.81 0.74 75 56 1,519

Proposed Plantings at Future Barrel Building
1 Vegetables in raised planters on upper level Moderate 0.6 Drip 0.81 0.74 1,120 830 22,684

2 Trees in Pots on upper level Moderate 0.6 Drip 0.81 0.74 177 131 3,585

3 Trees in Pots on lower level Moderate 0.6 Drip 0.81 0.74 79 59 1,600

Water Feature High 0.8 1 0.80 182 146 3,981

Totals 63,878 26,271 718,293

Special Landscape Areas
N/A

ETWU Total = 718,293

ETAF Calculations Maximum Applied Water Allowance (MAWA) = 785,949

Regular Landscape Areas

Total ETAF x Area 26271

Total Area 63878 MAWA calculation: 44.1*0.62*(0.45*63,878)

Average ETAF 0.41

All Landscape Areas

Total ETAF x Area 26271

Total Area 63878

Average ETAF 0.41



Attachment 7
CA2800048 PIAZZA WINERY 

To view last year's report, click here ( .. /TakeSurvey/PreviousSummary?surveysTakenld=454234). 

6. Water Supply and Delivery © 

A. WATER PRODUCED, PURCHASED, AND SOLD 

-Pick one-

Gallons 

Units of Measure for tables in Section 6A: © Million Gallons 

Acre-feet (AF) 

100 cubic feet 

Volumes are based on: 

--Pick one--

METERED VOLUMES 

ESTIMATED VOLUMES 

6.A1 -Water Produced, Purchased, and Sold © 

If Q!!Jy total annual 11roduction is available. report your monthly estimated volumes by dividing the total by 12 for monthly reporting. If you have IlQ 
lill!lYfil.production. please use the checkboxes to prefill zero values and advance to subsection 6.A2 for water purchasing details. 

~ B k; D E F ~ ~ I 
Potable Water Non-potable Water 

Water 
Water 

Water 
Month Produced from 

Produced Finished Water 
Total Amount 01 Sold to 

Jotal Amount of 
Water Sold to 

Groundwater 
•rom Purchased or Received 

Potable Water" Another 
Non-potable 

~nother PWS 
Recycled 

Surface ~rom another PWS Water (Wells) 
!Water PWS 

K;heck here if no 
production for every 
month 

llanuary 272041 0 0 272041 0 0 0 0 
February 1135701 0 0 1135701 0 0 0 0 
March 585621 0 0 585621 0 0 0 0 
April 1783931 0 0 1783931 0 0 0 0 
May 900601 0 0 900601 0 0 0 0 
Wune 2603331 0 0 2603331 0 0 0 0 
Uuly 6928671 0 0 6928671 0 0 0 0 



6.A1 - Water Produced, Purchased, and Sold ® ( . ./Content/2021 EARHelp.htm#) 

If onlY. total annual P-roduction is available, report your monthly estimated volumes by dividing the total by 12 for monthly reporting. If you have no 

lill.O.\.@I production. please use the checkboxes to prefi ll zero values and advance to subsection 6.A2 for water purchasing details. 

A 8 C D E F G ~ I 

Potable Water Non-potable Water 

Water 
Water 

Water 
Month Produced from 

Produced Finished Water 
rTotal Amount ol Sold to 

Total Amount of 
Water Sold to 

Groundwater 
from Purchased or Received 

Potable Water· Another 
Non-potable 

~notherPWS 
Recycle<I 

(Wells) 
Surface ~rom another PWS 

PWS 
Water 

Water 

Check here if no 

production for every 

month 

January 77354 0 0 77354 0 0 0 0 

February 28407 0 0 28407 0 0 0 0 

March 27847 0 0 27847 0 0 0 0 

April 110798 0 0 110798 0 0 0 0 

May 174235 0 0 174235 0 0 0 0 

June 299332 0 0 299332 0 0 0 0 

July 169587 0 0 169587 0 0 0 0 

August 105860 0 0 105860 0 0 0 0 

September 781700 0 0 781700 0 0 0 0 

October 509300 0 0 509300 0 0 0 0 

~ ovember 158138 0 0 158138 0 0 0 0 

December 51 604 0 0 51604 0 0 0 0 

~nnual Total* 2494162 1 0 0 24941621 0 0 0 0 

Percent Treated YYI 

PWS = Public Water System 

• Calculated field 

The Maximum DaY. is the day during 2021 with the highest total water usage. Provide the date for Maximum volume supplied to the Distribution 

System, and report individual volumes recorded that day for each supply type. © (../ContenU2021 EARHelp.htm#6.1) 

Maximum Daily Demand (Date) 09/07/2022 

Maximum Day - Groundwater (Volume) 217131 

Maximum Day - Surface Water (Volume) 01 
Maximum Day - Purchased or Received (Volume 01 
Maximum Day - Total Potable Water (Calculated) 217131 

Maximum Day- Sold (Volume) 01 

6.A2 - Water Purchased or Sold or Transferred ® ( . ./Content/2021 EARHelp.htm#6.2) 



Volumes are based on: 

--Pick one--

METERED VOLUMES 

ESTIMATED VOLUMES 

6.A1 -Water Produced, Purchased, and Sold 

If only total annual i:1roduction is available, report your monthly estimated volumes by dividing the total by 12 for monthly reporting. If you have no 

annual P.roduction, please use the checkboxes to prefill zero values and advance to subsection 6.A2 for water purchasing details. 

A B IC D IE F G H 

Potable Water 

Water 
Water 

Water Non-potable 

Month Produced from 
Produced Finished Water Total Amount 

Sold to exclude Recycled 

Groundwater 
~rom Purchased or Received of Potable 

Another •ecycled) 
Surface from another PWS Water• 

Wells) 
~ater 

PWS 

Check here if no 

production for 

every month 

January 595561 0 0 595561 0 0 0 

~ebruary 137694 0 0 137694 0 0 0 

March 236521 0 0 236521 0 0 0 

April 107075 0 0 107075 0 0 0 

May 194312 0 0 194312 0 0 0 

June 371211 0 0 371211 0 0 0 

~uly 460900 0 0 460900 0 0 0 

~ugust 623050 0 0 623050 0 0 0 

September 487100 0 0 487100 0 0 0 

Pctober 642814 0 0 642814 0 0 0 

November 170307 0 0 170307 0 0 0 

December 134421 0 0 134421 0 0 0 

Annual Total* 3412092 1 0 0 34120921 0 0 0 

Percent Treated YY I 

PWS = Public Water System 

• Calculated field 

The Maximum Day_ is the day during 2020 with the highest total water usage. Provide the date for Maximum volume supplied to the Distribution 

System, and report individual volumes recorded that day for each supply type. 

Maximum Daily Demand (Date) yy 

Maximum Day - Groundwater (Volume) yy 

Maximum Day - Surface Water (Volume) yy 

Maximum Day - Purchased or Received (Volume yy 



Mark this box if your water system does not have monthly production data. 

If you do not have monthly production data to report, please report your Annual Total production in the row for January and leave all the other months 

blank. 

-Pickone

Gallons 

Units of Measure for this table except for the Maximum Day: Million Gallons 

Acre-feet (AF) 

100 cubic feet 

Volumes are based on: 

A B C 

- Pick one--

METERED VOLUMES 

ESTIMATED VOLUMES 

D 

Potable Water 

Water Water 
Produced Produced 

Date/ 
from from 

Month 
Groundwater Surface 
(Wells) Water2 

Check here if no 

production for every 

month 

Maximum 
~ ~ ~ Day1 

January 1810291 @I 

February 11225361 @) 

March 1532631 @) 

April 11352251 @) 

May 11526361 @] 

June 11284971 @] 

July 1735561 @] 

E F 

Finished 
Total 

Water 
Amount of 

Purchased or 
Potable 

Received from 
Water3' 

another Pwss 

~ @] 

@] 1a10291 

@] 11225361 

@] 153263 1 

@] 11352251 

@] 11526361 

@] 11284971 

@] 1735561 

za 17 

G H I 

Non-
Water potable 

Recycled 
Sold to (exclude 
Another recycled) 
PWS5 

~ 

@] @] @] 

@) @] @] 

@] @] @] 

@] @] @] 

@] @] @] 

@] @] @] 

@] @] @] 



August j63545 j @] @J J63545j @] @] @] 

September j143400 j @] @] J143400J @] @] @I 

October j468100J @] @] j468100J @] @] @I 

November j46 1719J @] @] j461719 j @J @] @] 

December 11215811 @J @] J1215a1 J @J @] @] 

Annual Tatar J2005087 j @J @J J2005087J @J @I @J 

Percent Treated4 ~ 
PWS = Public Water System 

• Calcu lated field. 

Non-P-Qlable = water su1wlies, exceP.!..@..cvcled water, that do not enter the drinking water distribution system and are for non-P.otable uses only such as 
irrigfiliQn 

Be.cycled = domestic wastewater which as a resul t of treatment is suitable for uses other than potable use such as irrigation or toilet flushing 

10nly report Maximum Day if it is actually measured or determined from production records. It should not be the average day demand during 

the maximum month of production. 

2Do not include raw water purchased; report only volume of water that was treated . 

3(F) Tota l Amount of Potable Water= Sum of Columns (C), (D) and (E), automatically ca lculated . Total water production includes water that is sold to 
another water system. To update, click below 

4This is the percentage of the total annual volume for Groundwater produced that was provided treatment to meet drinking water standards other than 
precautionary disinfection and flouridation. 

51f water was Purchased from or Sold to another PWS, complete the table below: 

Specify whether water 

was Purchased or Sold-Name of PWS 

NA 

Specify whether water 

was Purchased or Sold 

NA 

If recycled water was supplied to your customers, complete the table below: Specify the level of treatment 

(e.g. , tertiary, disinfected secondary)- Name of Recycled Water supplier 

Name of PWS 

Specify the level of treatment 
(e.g., tertiary, disinfected secondary) Name of Recycled Water supplier 

NA NA 

7- o r °I 



--Pick one

Gallons 

Million Gallons 

Acre-feet (AF) 

100 cubic feet 

Volumes are based on: 

--Pick one-

METERED VOLUMES 

ESTIMATED VOLUMES 

A B C 

Potable Water 

Date/ 
Month 

yy 

January 1658001 

February 1700001 

March !647001 

April !33138! 

May 11861121 

June 12794251 

July !6265501 

August 11153385 1 

September !7888701 

October 17715981 

November 12978631 

December !746141 

D 

~ 

@] 

@] 

@] 

@] 

@] 

@] 

@] 

@] 

@] 

@] 

@] 

@] 

E F G H I 

-

~ ~ @] 
Non-potable (exclude recycled) Recycled 

~ 

@] 1658001 @] @] @] 

@] 1700001 @] @] @] 

@] 1647001 @] @] @] 

@] 1331381 @] @] @] 

@] 11861121 @] @] @] 

@] 12794251 @] @] @] 

@] 16265501 @] @] @] 

@] 111533851 @] @] @] 

@] !7888701 @] @] @] 

@] 17715981 @] @] @] 

@] 12978631 @] @] @] 

@] 1746141 @] @] @] 



Annual Total• 14412055 1 

Percent Treated4 ~ 
PWS = Public Water System 

·calculated field. 

@] I@] 1144120551 1 @l i @] I@] I 

Non-potable = water sup~. excep~cled water, that do not enter the drinking water distribution system and are for non-potable uses only~ 
irrigation 

Recycled = domestic wastewater which as a result of treatment is suitable for uses other than P-0table use such as irrigation or toilet flushing 

1Only report Maximum Day if it is actually measured or determined from production records. II should not be the average day demand during 
the maximum month of production. 

2Do not include raw water purchased; report only volume of water that was treated . 

3(F) Total Amount of Potable Water= Sum of Columns (C), (D) and (E), automatically calculated. Total water Rroduction includes water that is sold to 
another water sy~ To update, click below 

4This is the percentage of the total annual volume for Groundwater produced that was provided treatment to meet drinking water standards other than 

precautionary disinfection and flouridation. 

51f water was Purchased from or Sold to another PWS, complete the table below: 

Specify whether water 

was Purchased or Sold-Name of PWS 

Specify whether water 
was Purchased or Sold 

If recycled water was supplied to your customers, complete the table below: Specify the level of treatment 

(e.g., tertiary, disinfected secondary)-Name of Recycled Water supplier 

Name of PWS 

Specify the level of treatment 
(e.g., tertiary, disinfected secondary) Name of Recycled Water supplier 

COMMENTS (Note: Comments will be made publicly available): ,. (2018SWSHelp.htm#Comments) ~ 

j Contacts I j Population I j Connections ll Sources I Water 

Supplied 

I Backflow II Certification II Improvements II Complaints I ! Distribution ll Conservation ! 

Water Rates and 

Deliveries 

! Climate Change I 
j Treatment I 
! Finalize! 



 

  

 

 

 

 

 

 

 

  

Gallons/year AF/year
2018 4,412,055        13.540
2019 2,005,087        6.153
2020 3,412,092        10.471
2021 2,494,162        7.654
2022 3,264,687        10.019

5-year avg. 3,117,617        9.568      

Well 1 Water Use



 

  

 

 

 

APPENDIX C 

PROJECT WELL PUMP TESTS 

MCLEAN & WILLIAMS, AUGUST 2013 

PERRY’S PUMPS JUNE 2023 

  



WELL INSPECTION REPORT FOR: 
Attn:    Yountville Vineyards     Date of test:  August 9 - 11

th
, 2013

Upon your request, we have checked the well and/or pressure system at 

  7466 Hwy.29, Yountville

Our findings are as follows: 

WELL INFORMATION 

Casing Size:  6” pvc       

Static Water Level:  73.6’ from top of well casing at time of test      

Well Depth:  363’   draw down during test:  93.2’ from top of well casing

Total water draw down in feet from static water level at end of flow test     19.6’

How tested:  Open discharge using test pumping equipment

Well yield after test:  20.09 gallons per minute after 23 1/2 hours @ 93’ pumping level

Well Comments:   Well located on hill above cave

WELL EQUIPMENT INFORMATION 

Pump Make:   J-Class    HP    10     Pump Setting:   336’

Type:  Submersible     Voltage:   230     Pipe Size:  2” galvanized        

Pump Model: 10S375-10XX   Phase:   3   Wire Size:  submersible pump cable #6-3/wg         

Pressure tank: Amtrol Well Flow 360 (Installed 06-19-2007)  

Comments:  Pressure system is not connected to anything at the time of the inspection.         

Well pump equipped with Yaskawa VFD for constant pressure. New pump, motor, pipe 

and wire installed 06-19-2007.

Well Drilling & Pump Service 
878 El Centro Ave. Napa Ca, 94558 

Office 707-255-6450     

Fax 707-255-6489 

Lic. #396352 

Attachment 3

SINCE 1949 

gsc
Highlight

gsc



 Page #2 for 7466 Hwy.29 

 

WELL TEST INFORMATION 
 

8/8/2013 17:16:03 0:00:00 0 -73.618 
      8/8/2013 18:16:03 1:00:00 60 -73.618 
      8/8/2013 19:16:03 2:00:00 120 -73.667 
      8/8/2013 20:16:03 3:00:00 180 -73.650 
      8/8/2013 21:16:03 4:00:00 240 -73.634 
      8/8/2013 22:16:03 5:00:00 300 -73.634 
      8/8/2013 23:16:03 6:00:00 360 -73.667 
      8/9/2013 0:16:03 7:00:00 420 -73.650 
      8/9/2013 1:16:03 8:00:00 480 -73.650 
      8/9/2013 2:16:03 9:00:00 540 -73.634 
      8/9/2013 3:16:03 10:00:00 600 -73.634 
      8/9/2013 4:16:03 11:00:00 660 -73.650 
      8/9/2013 5:16:03 12:00:00 720 -73.667 
      8/9/2013 6:16:03 13:00:00 780 -73.650 
      8/9/2013 7:16:03 14:00:00 840 -73.634 
      8/9/2013 8:16:03 15:00:00 900 -73.663 
      8/9/2013 8:51:03 15:35:00 935 -75.024 
 

Begin flow test at 8:50 a.m. @ 20 gpm 
 8/9/2013 8:56:03 15:40:00 940 -82.203 

      8/9/2013 9:01:03 15:45:00 945 -84.901 
 

Flow rate 20gpm with rusty water color 
 8/9/2013 9:31:03 16:15:00 975 -88.090 

 
Flow rate 20 gpm with cloudy water color 

8/9/2013 10:01:03 16:45:00 1005 -88.646 
 

Flow rate 20 gpm with clear water color 
 8/9/2013 10:31:03 17:15:00 1035 -89.039 

 
Flow rate 20 gpm 

   8/9/2013 11:31:03 18:15:00 1095 -89.857 
 

Flow rate 20 gpm 
   8/9/2013 12:31:03 19:15:00 1155 -90.167 

 
Flow rate 20 gpm 

   8/9/2013 13:31:03 20:15:00 1215 -90.658 
 

Flow rate 20 gpm 
   8/9/2013 14:31:03 21:15:00 1275 -90.968 

 
Flow rate 20 gpm 

   8/9/2013 15:31:03 22:15:00 1335 -91.296 
 

Flow rate 20 gpm 
   8/9/2013 16:31:03 23:15:00 1395 -91.721 

 
Flow rate 20 gpm 

   8/9/2013 17:31:03 1.00:15:00 1455 -91.966 
 

Flow rate 20gpm 
   8/9/2013 18:31:03 1.01:15:00 1515 -92.489 

 
Flow rate 20 gpm 

   8/9/2013 19:31:03 1.02:15:00 1575 -92.686 
 

Flow rate 20 gpm 
   8/9/2013 20:31:03 1.03:15:00 1635 -92.833 

 
Flow rate 20 gpm 

   8/9/2013 21:11:03 1.03:55:00 1675 -93.078 
 

93' pumping level 
   8/9/2013 21:31:03 1.04:15:00 1695 -93.045 

 
Flow rate 20 gpm 

   8/9/2013 22:31:03 1.05:15:00 1755 -93.225 
 

Flow rate 20 gpm 
   8/9/2013 23:31:03 1.06:15:00 1815 -93.569 

 
Flow rate 20 gpm 

   8/10/2013 0:31:03 1.07:15:00 1875 -93.029 
 

Flow rate 20 gpm 
   8/10/2013 1:31:03 1.08:15:00 1935 -92.767 

 
Flow rate 20 gpm 

   8/10/2013 2:31:03 1.09:15:00 1995 -92.980 
 

Flow rate 20 gpm 
     



 

 Page #3 for 7466 Hwy.29 

8/10/2013 3:31:03 1.10:15:00 2055 -92.898 
 

Flow rate 20 gpm 
   8/10/2013 4:31:03 1.11:15:00 2115 -92.980 

 
Flow rate 20 gpm 

   8/10/2013 5:31:03 1.12:15:00 2175 -93.193 
 

Flow rate 20 gpm 
   8/10/2013 6:31:03 1.13:15:00 2235 -93.242 

 
Flow rate 20 gpm 

   8/10/2013 7:31:03 1.14:15:00 2295 -93.238 
 

Flow rate 20 gpm 
   8/10/2013 8:11:03 1.14:55:00 2335 -93.242 

 
Pumping level still 93' after 11 hours 

 8/10/2013 8:21:03 1.15:05:00 2345 -86.144 
 

8:20 am stop test and begin recovery 
 8/10/2013 8:26:03 1.15:10:00 2350 -82.056 

      8/10/2013 8:31:03 1.15:15:00 2355 -81.140 
      8/10/2013 8:36:03 1.15:20:00 2360 -80.650 
      8/10/2013 8:41:03 1.15:25:00 2365 -80.224 
      8/10/2013 8:46:03 1.15:30:00 2370 -79.963 
      8/10/2013 8:51:03 1.15:35:00 2375 -79.750 
      8/10/2013 8:56:03 1.15:40:00 2380 -79.521 
      8/10/2013 9:01:03 1.15:45:00 2385 -79.341 
      8/10/2013 9:06:03 1.15:50:00 2390 -79.194 
      8/10/2013 9:11:03 1.15:55:00 2395 -79.096 
      8/10/2013 9:16:03 1.16:00:00 2400 -79.014 
      8/10/2013 9:21:03 1.16:05:00 2405 -78.818 
      8/10/2013 9:26:03 1.16:10:00 2410 -78.704 
      8/10/2013 9:31:03 1.16:15:00 2415 -78.638 
      8/10/2013 9:36:03 1.16:20:00 2420 -78.491 
      8/10/2013 9:41:03 1.16:25:00 2425 -78.426 
      8/10/2013 9:46:03 1.16:30:00 2430 -78.344 
      8/10/2013 9:51:03 1.16:35:00 2435 -78.278 
      8/10/2013 9:56:03 1.16:40:00 2440 -78.164 
      8/10/2013 10:01:03 1.16:45:00 2445 -78.131 
      8/10/2013 10:06:03 1.16:50:00 2450 -78.05 
      8/10/2013 10:11:03 1.16:55:00 2455 -78.033 
      8/10/2013 10:16:03 1.17:00:00 2460 -77.902 
      8/10/2013 10:21:03 1.17:05:00 2465 -77.870 
      8/10/2013 11:21:03 1.18:05:00 2525 -77.346 
      8/10/2013 12:21:03 1.19:05:00 2585 -76.921 
      8/10/2013 13:21:03 1.20:05:00 2645 -76.610 
      8/10/2013 14:21:03 1.21:05:00 2705 -76.316 
      8/10/2013 15:21:03 1.22:05:00 2765 -76.136 
      8/10/2013 16:21:03 1.23:05:00 2825 -76.022 
      8/10/2013 17:21:03 2.00:05:00 2885 -75.842 
      8/10/2013 18:21:03 2.01:05:00 2945 -75.776 
      8/10/2013 19:21:03 2.02:05:00 3005 -75.711 
      8/10/2013 20:21:03 2.03:05:00 3065 -75.597 
      8/10/2013 21:21:03 2.04:05:00 3125 -75.515 
      

SINCE 1949 
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8/10/2013 22:21:03 2.05:05:00 3185 -75.400

8/10/2013 23:21:03 2.06:05:00 3245 -75.302

8/11/2013 0:21:03 2.07:05:00 3305 -75.269

8/11/2013 1:21:03 2.08:05:00 3365 -75.220

8/11/2013 2:21:03 2.09:05:00 3425 -75.122

8/11/2013 3:21:03 2.10:05:00 3485 -75.041

8/11/2013 4:21:03 2.11:05:00 3545 -75.008

8/11/2013 5:21:03 2.12:05:00 3605 -74.975

8/11/2013 6:21:03 2.13:05:00 3665 -74.975

8/11/2013 7:21:03 2.14:05:00 3725 -74.910

8/11/2013 7:51:03 2.14:35:00 3755 -74.893 7:50 am end of recovery 

20.09 gallons per minute is the final pump flow after 23 hours and 30 minutes of

continuous pumping with a totalized yield of 28,237 gallons and a stable pumping level of 

93’. After 23 hours and 30 minutes the well recovered to within 1foot 4 inches of the

starting static level. All measurements were taken to the top of wellhead using an

electronic water level indicator 1-1/10
th

 of an inch measurement and a Dynotek Data

manager with submersible pressure transducer.      

RECOMMENDATIONS 

None at this time.

WATER SAMPLES 
Water samples were drawn and delivered to the lab but will not be made available until 

08-23-2013. The bacteria sample came back positive for coliform as expected on an

unused well but will be chlorinated and re sampled as soon as possible.

FINAL COMMENTS 

Please note that flow test results by McLean and Williams Inc. represents the well water          

yield and system condition for the time of the test only. 

Thank you, Gonzalo Salinas
Gonzalo Salinas 

Mclean & Williams Inc. 

Gonzalo.mwinc@sbcglobal.net 

mailto:Gonzalo.mwinc@sbcglobal.net


PERRY'S PUMPS 
2220 Jasper Lane 

Salilta Rosa, Ca 95404 

Customer ftnformation 
Date OfTest: O\.P z.q _.:, 

Customer Name: Contact: 

1 Contact: 
Address: 14U>D ~iUOt'" \-\e er{,,L, 

Well Data 

Type Of Well: Drilled 
De th Of Completed Well: Probe stopped at 

Diameter of Well Casing: 11 

Sanitary Well Seal (Plate Seal At OpeAing Of Well Casing,): Yes 

Annular Seal (fr,i..16r0und Seal of Borrehole): Unknown - Please Refer to Well Leg 

Water Production Results 
Water Level at Start .(Static Levell: \'-7:)f) \ Flow Rate at Start: ?---=r r~ P rn 
Anal Pum~ing Level: l '?>a ' Final Flow Rate: r."3 et Pm 
Water Level Drawdown: f-:1:)' Total Length of Test: 2 Hours 

Constant Pumping Level Information 
Stabilized Pumping Level: ' Stabilized Flow Rate (Yield~·: 

Water System i~s • ection 
Well Pump: Technical Info: '2.D 
Electrical: Technical Info: '2..: 
Pressure Tank: 

Sterage Tank: Technical Info: \ 
Booster Pump: Technical Info: 

Water Quality Testing 
The Following Samples Are BeiAg Analyzed. Please Refer to Follow-up Report For Results 

none, ~a.M.en Dated: Turnaround: 
Dated: Turnaround: 

Dated: Turnaround: 

Dated: Turnaround: •· 

See Next Page for Further Information ... .· 
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Date: U \ ?.(;1 \ '2:~ 

Comments: 

1h 

Rec0c:nmenclati0ns-: 

? • 
1,r 1------------------------------ ------ ------ ---- ----; 

Thank you for al1011ving us to do your well insoection! 

Perry's Pumps 

Water levels anci well de!)th are m2asured as feet below top of well casing unl65 ather.•1ise noted. 

All wells and springs are subject lD s!!asonal and yearly changes in regards to wateryield, production anci quality. Wells may be influencas bv creeks or atller~\vater 
sources ;;nd are likelV to yield less wati!r during dry months of the year; typically, August, September,&. Octoljer. We make no predictions of future 11rater production or 

\vater quality. 

Tnis report is for informational use ontv and is in lieu of and supersedes any other representation or statements oftne agent or employee of the company, and all other 
such representations or statements shall be relied upon at the customer's own rislL The data and conclusion prouided herein are based upon the best information 

awilable to the company using standard and accepted pr.ictices of 1he water vJell drilling industiv. ilawe.vel", conditions in water wells are subject ta dramatic changes 
Jn short periods of time. Therefore. the data and conclusion are valid only as of the date of the test and should not be relied upon to predict either the future quantity 
orqualitv the wi!ll Vlill produce. The company ma[1es no warranties either eitpr6sed or implied asto future l!larer production and expressly disclaims and exdudes 11nv 
liability for cnnsequential. and ind dental damages arising out of the breach of any expressed or rmplierh"ammty of future water production or out ofany further use of 

the report by the customer. i 
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Napa County Groundwater Recharge Analysis 
 

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

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

It is important to note that the SWB model focuses on surface and soil-zone processes and does 
not simulate the groundwater system or track groundwater storage over time.  The model also 
does not simulate surface water/groundwater interaction or baseflow; thus, the runoff estimates 
represent only the surface runoff component of streamflow resulting from rainstorms and the 
recharge estimates represent only the infiltration recharge component (also referred to as 
diffuse recharge) of total recharge (stream-channel recharge is not simulated). 
 
This modeling work and summary report has been prepared by O’Connor Environmental, Inc., 
for it’s private use in relation to Water Availability Analyses (WAA) prepared on behalf of 
private clients for projects using groundwater in “hillside” areas of Napa County as required by 
Napa Planning, Building & Environmental Services.  The modeling to-date is complete in its 
current form but remains subject to revision; it is considered a working draft with information 
suitable for use to support WAA projects. Parties interested in obtaining more information 
regarding the modeling or who may wish to offer comments should contact O’Connor 
Environmental, Inc.   
 

 

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 (OEI 2017).    

  

C•I WI 
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Figure 1: Land cover distribution used in the Napa County SWB model. 
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Figure 2: Hydrologic soil group distribution used in the Napa County SWB model. 
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Figure 3: Available water capacity distribution used in the Napa County SWB model. 
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Table 1: Soil and land cover properties used in the Napa County SWB model. 

 

 

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

    

 

 

 

 

 

 

 

 

 
                                          Figure 4: Soil-moisture-retention table  
                 (Thornthwaite and Mather 1957).  

Growing 

Season

Dormant 

Season
Type A Type B Type C Type D Type A Type B Type C Type D

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
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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.    

C•I WI 



DRAFT  October 3, 2019 

 

Page 8 of 36  

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. 

 
 

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 

Precip (in) % Avg Precip (in) % Avg

Angwin1 Precip & Temp 42.54 44.64 105% 25.04 59%

Atlas Peak1 Precip & Temp 41.76 39.04 93% 20.08 48%

Berryessa1 Precip & Temp 28.97 28.16 97% 13.97 48%

Calistoga2 Precip 39.41 41.75 106% 18.18 46%

Knoxville Creek1 Temp Only - - - - -

Lake Hennessey3 Precip Only 34.09 26.52 78% 13.92 41%

Mt. George3 Precip Only 31.15 29.64 95% 18.24 59%

Mt. Veeder3 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 Rd3 Precip Only 31.86 32.72 103% 14.93 47%

Napa State Hospital2 Precip & Temp 26.81 28.85 108% 19.66 73%

Petrified Forest3 Precip Only 42.39 46.6 110% 22.84 54%

Redwood Creek At Mt. Veeder Road3 Precip Only 34.71 37.36 108% 23.48 68%

Saint Helena2 Precip & Temp 37.43 39.11 104% 19.11 51%

Saint Helena 4WSW1 Precip & Temp 45.44 47.88 105% 28.88 64%

Sugarloaf Peak3 Precip Only 32.20 26.16 81% 17.12 53%

WY 2010 WY 20141981 - 2010 Mean 

Annual Precip (in)
Data UsedStation
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Figure 5: Precipitation zones used in the Napa County SWB model. Hatching indicates areas where two 
precipitation records were averaged across a zone. 

• Precipitation Gages 

',..,.,~ .. 
I~.->':~. 

(/4, ~-frr1,,, ~· 
"P' .rl'_ • .._ 

·~ ::::;..r-. 
._ L -;;E-.-

11,..,i.J::, .. 
·• ,;' 

·t"~ ( » ·· ... -=•~•r 

v,,1:,-

fi 
~, 

Berrye , 

'i \ 

\ 
l ) 

I y 
~~y~· ..,,,.. 

4 

,,;~ / 

., r- / 
,If ,,.__ 

, ' I //I~ 
1 

~ " I - ; .......... 
Jo

1
af Pe5' :t~•l;.;d 1 "«•""• 
'l / -: ;.., ,.,.I<..., -,. 

'\. · ~ . ,. ! c:u, 
... J .... ' 

.-~ • ., 1~0,rcro '1-l .'J.,,,'O 

',. ~,;; .. •''''° 
rf,; @7 'S 

,), __ \. c:;:~,,._ __ __, '---~~ ' 
• -. ~•;,,J~..J 

.J ; . I -

r;; ( 

0 5 10 
Miles 

N 

A 

I 

I 

i 
i 
I 



DRAFT  October 3, 2019 

 

Page 10 of 36  

 

Figure 6: Temperature zones used in the Napa County SWB model.  Hatching indicates areas where two 
temperature records were averaged across a zone. 
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Figure 7a: Daily precipitation data used in the Napa County SWB model for WY 2010. 
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Figure 7b: Daily precipitation data used in the Napa County SWB model for WY 2014. 
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Figure 8: Daily minimum and maximum temperature data used in the Sonoma County SWB model for WY 2010. 
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Figure 8 – cont. 
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Figure 9: Daily minimum and maximum temperature data used in the Sonoma County SWB model for WY 2010. 
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Figure 9 – cont. 
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Model Calibration 
Available data are insufficient to calibrate the Water Year 2010 and 2014 SWB simulations;  
however, the land cover and soil properties used in the model were obtained from a previously 
prepared and calibrated SWB model of Sonoma County (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 mi2) 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.   

 

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 

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%

Mean AET, 2010 

(% Precip)

Mean Runoff, 

2010 (% Precip)

Mean Recharge, 

2010 (% Precip)
Mean Precip, 

2010 (in)
HUCUSGS Gage
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watersheds being less than an inch (Figure 14).  Note that the San Pablo Bay estuaries have been 
excluded from these comparisons. 

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

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

Expressed as a percentage of the annual precipitation, AET ranged from 55% in the Saint Helena 
Creek watershed to 121% in the Jackson Creek watershed (Table 8).  These very large AET rates 
caused significant decreases in soil moisture.  Decreases in soil moisture ranged from 9% of 
precipitation in the Saint Helena watershed to 36% in the American Canyon Creek watershed.  
Surface runoff ranged from 7% of precipitation in the American Canyon Creek watershed to 41% 
in the Saint Helena Watershed.  Recharge ranged from 18% in the Milliken Creek Watershed to 
5% in the Jackson Creek and Wragg Canyon watersheds. 
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Figure 10: Water Year 2010 precipitation simulated with the Napa County SWB model. 
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Figure 11: Water Year 2010 AET simulated with the Napa County SWB model. 
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Figure 12: Water Year 2010 runoff simulated with the Napa County SWB model. 
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Figure 13: Water Year 2010 recharge simulated with the Napa County SWB model. 

...... ,., 

WY 201 O Recharge (in/yr) -0 - 8- 10 -0-2 -10 - 12 

D :2-4 -12 - 14 

D 4-6 -14- 16 

□ 6-8 • •16 

C•I WI 

~.~ " V, 

\\},IMt:t:ill_, ~ . •r~ 
\,,,\. 

,l r,., 
7< 

'-e >,.., 
L T .,, 

<, 

" 
UL',Wl•Gi,11 

''.'"4~\ ,t:;t-f"~ -~· , ~-
,..,,,~ 

r 
I 

- \" I ?'-~ 
.q q;..,~~ ... ;::;,,t::· ' 1,-v.v,wu~,, ,,.,~., 

0 

\ ..-... ~ 
~ \ ·~ ... 

L -
11, .... ~:~ .... 

I 
""u ,.,. (j ii ., i' 
l'1 (J L t. u ,,., I 

I 
;l.'k-1'. -- ._t'•~•: .. , 

1.IJ:ll:I ""~'<>' 
\ 

··• 

✓• 

.. -
i \, ., , . ·,,,, \ 

l 
, 
~yiu, 

;,4:~ ,,,..,..,,""' I 
~ ..... "'-.. t ./ 

~F I, 
/', . 

.., -/ ,,,,.. r---r.--
/ .,/' .,~-a:~ 

/- t-.airif.~ld 

. \. _t ~r- ~- :!~~· 
- / ;:>oircro 1'i.'Ufl 

l 
\ 

~ @1 ~. 

s 10 
Miles 

N 

A 

' i 
i 



DRAFT  October 3, 2019 

 

Page 24 of 36  

 

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. 

-(,j 
...E.J • 

la'!!'d.Je kn-

' ~ ,..,,., 
,, 0 Cl-

Uln ... 
n. ..... .., , 

~M. .. 
., 

\ 
... 

I 0 ... ,.,,, ... cw • 
', to 

I .,_ 

"' , ~· 
'1, 

WY 201 O Runoff (in) 

llll o-5 

1111 5 - 10 

c:=J 10 - 15 

1111 15- 20 

1111 20 - 25 

1111 > 25 

" 

0 5 

C•I WI 

DUNNIGAN 

HILLS 

H U N G R Y 

,. HOLLOW 

10 
Miles 

Tr.-,aAl r 
Fart■ S.• 

N 

A 

s 



DRAFT  October 3, 2019 

 

Page 28 of 36  

 

Figure 18: Water Year 2014 recharge simulated with the Napa County SWB model. 
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Figure 19: Water Year 2014 change in soil moisture content simulated with the Napa County SWB model. 
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Table 5: Simulated precipitation and recharge values averaged across HUC-12 watersheds in Napa County for 
Water Year 2010 expressed as depths.  See Figure 20 for watershed locations.  

 

 

 

 

 

 

 

 

 

 

Name
Drainage 

Area (mi2)

Precipitation 

(in)
AET (in)

Surface 

Runoff (in)
Recharge (in)

Soil Moisture 

Change  (in)

American Canyon Creek 10.8 24.1 16.3 3.7 4.7 -0.6

Bucksnort Creek 1.9 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 3.3 -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 

Area (mi2)

Precipitation 

(in)
AET (%)

Surface 

Runoff (%)
Recharge (%)

Soil Moisture 

Change  (%)

American Canyon Creek 10.8 24.1 67% 15% 19% -3%

Bucksnort Creek 1.9 47.9 51% 25% 23% 0%

Butts Creek-Putah Creek 49.9 33.0 53% 29% 19% -2%

Capell Creek 43.0 31.2 61% 24% 16% -2%

Carneros Creek 29.7 29.7 66% 19% 20% -2%

Chiles Creek 32.0 34.6 61% 21% 20% -1%

Dry Creek 28.8 37.8 60% 20% 23% -1%

Hunting Creek 12.0 33.7 56% 29% 17% -2%

Jackson Creek-Putah Creek 54.5 29.7 45% 42% 10% -2%

Lake Curry-Suisun Creek 16.4 30.7 61% 21% 19% -2%

Lake Hennessey-Conn Creek 20.0 36.0 56% 24% 21% -1%

Ledgewood Creek 6.4 21.8 77% 15% 15% -8%

Lower Eticuera Creek 44.0 30.0 59% 27% 16% -2%

Lower Napa River 45.0 31.7 63% 18% 21% -2%

Lower Pope Creek 31.8 33.9 53% 29% 19% -2%

Maxwell Creek 35.1 34.7 56% 25% 20% -2%

Middle Napa River 60.3 40.4 57% 21% 23% -1%

Milliken Creek 29.7 30.9 55% 21% 26% -2%

Rector Creek-Conn Creek 22.3 32.8 55% 22% 25% -2%

Saint Helena Creek 7.7 53.3 47% 25% 27% 0%

San Pablo Bay Estuaries 19.5 23.9 34% 58% 10% -1%

Tulucay Creek 34.2 26.1 64% 18% 21% -3%

Upper Eticuera Creek 25.6 31.2 55% 28% 19% -3%

Upper Napa River 44.6 44.7 53% 24% 24% -1%

Upper Pope Creek 21.7 44.5 51% 23% 26% -1%

Wooden Valley & Suisun Creeks 23.3 29.0 65% 18% 19% -2%

Wragg Canyon-Putah Creek 34.2 28.3 58% 31% 12% -2%
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Table 7: Simulated precipitation and recharge values averaged across HUC-12 watersheds in Napa County for 
Water Year 2014 expressed as depths.  See Figure 20 for watershed locations.  

 

 

 

 

 

 

 

 

 

 

 

Name
Drainage Area 

(mi2)

Precipitation 

(in)
AET (in)

Surface 

Runoff (in)
Recharge (in)

Soil Moisture 

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 -3.4

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 1.9 -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 3.4 -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



DRAFT  October 3, 2019 

 

Page 33 of 36  

Table 8: Simulated precipitation and recharge values averaged across HUC-12 watersheds in Napa County for 
Water Year 2014 expressed as a percentage of precipitation.  See Figure 20 for watershed locations.  

 

 

 

 

 

  

Name
Drainage Area 

(mi2)

Precipitation 

(in)
AET (%)

Surface 

Runoff (%)
Recharge (%)

Soil Moisture 

Change  (%)

American Canyon Creek 10.8 10.1 121% 7% 7% -36%

Bucksnort Creek 1.9 28.8 61% 40% 9% -10%

Butts Creek-Putah Creek 49.9 16.8 84% 23% 11% -19%

Capell Creek 43.0 15.8 94% 20% 7% -20%

Carneros Creek 29.7 17.6 98% 30% 13% -25%

Chiles Creek 32.0 18.4 90% 20% 8% -18%

Dry Creek 28.8 22.1 77% 32% 12% -17%

Hunting Creek 12.0 16.7 92% 18% 10% -20%

Jackson Creek-Putah Creek 54.5 14.7 69% 41% 5% -16%

Lake Curry-Suisun Creek 16.4 18.4 88% 20% 10% -19%

Lake Hennessey-Conn Creek 20.0 19.6 78% 30% 12% -17%

Ledgewood Creek 6.4 12.2 114% 14% 7% -35%

Lower Eticuera Creek 44.0 14.9 94% 18% 9% -21%

Lower Napa River 45.0 19.4 82% 26% 11% -19%

Lower Pope Creek 31.8 17.8 81% 25% 11% -18%

Maxwell Creek 35.1 18.3 87% 21% 11% -18%

Middle Napa River 60.3 21.8 77% 31% 12% -18%

Milliken Creek 29.7 18.7 74% 24% 18% -16%

Rector Creek-Conn Creek 22.3 16.5 83% 24% 14% -21%

Saint Helena Creek 7.7 32.2 55% 41% 13% -9%

San Pablo Bay Estuaries 19.5 10.4 58% 53% 4% -16%

Tulucay Creek 34.2 14.6 93% 18% 12% -23%

Upper Eticuera Creek 25.6 15.5 91% 16% 14% -21%

Upper Napa River 44.6 22.9 71% 30% 14% -15%

Upper Pope Creek 21.7 25.6 66% 33% 14% -12%

Wooden Valley & Suisun Creeks 23.3 17.9 91% 17% 11% -20%

Wragg Canyon-Putah Creek 34.2 14.1 90% 26% 5% -20%
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Figure 20: Major watersheds areas used to summarize water budget information in Tables 5 - 8. 
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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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