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Introduction 

Three Twins is seeking to plant an additional 2.5 gross acres of vineyard at the Three Twins Ranch 
located at 704 Greenfield Road (APN 025-380-017, 23 acres +/-) which is located near the 
northeast shore of Lake Hennessey (Figure 1).  Existing vineyard acreage is 4.76 (+/-) acres.   
Irrigation of existing and proposed vineyards uses groundwater from an existing on-site well.  This 
Water Availability Analysis (WAA) was developed based on the guidance provided in the Napa 
County Department of Planning, Building, & Environmental Services' Water Availability Analysis 
Guidance Document formally adopted by the Napa County Board of Supervisors in May 2015.   

The WAA includes the following elements: estimates of existing and proposed water uses within 
the project recharge area, compilation of drillers' logs from the area and characterization of local 
hydrogeologic conditions, and performance of analyses to estimate groundwater recharge 
relative to proposed uses (Tier 1 of the WAA) and a screening analysis of the potential for well 
interference at neighboring wells located within 500-ft of the project wells (Tier 2 of the WAA).     

Limitations 
Groundwater systems of Napa County and the Coast Range are typically complex, and available 
data rarely allows for more than general assessment of groundwater conditions and delineation 
of aquifers.  Hydrogeologic interpretations are based on the drillers' reports made available to us 
through the California Department of Water Resources, available geologic maps and 
hydrogeologic studies, and professional judgment.  This analysis is based on limited available data 
and relies significantly on interpretation of data from disparate sources of disparate quality.   
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Figure 1: Project location map. 
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Hydrogeologic Conditions 

The project parcel is set in the mountains east of the Napa Valley.  The local bedrock is volcanic 
sand and gravel of the Tertiary aged Sonoma Volcanics Formation (Figure 2; map unit Tss).  The 
Tss unit is part of a one-square mile block bounded on its north edge by a fault contact with the 
Rhyolite Flows of the Sonoma Volcanics (map unit Tsr) and to the east and west by parallel 
northwest to southeast trending faults which run about 5 miles to the northwest beginning near 
Lake Hennessey (Figure 2).  All faults are approximately located.  An eight-acre area capping a 
subtle ridgeline within the Tss block is mapped as the Pumiceous Ash Flow Tuff (map unit Tst) 
and is in the western third of the project parcel.    To the east of the project area is a contact 
between the Tss and a large block of the metagraywacke of the Cretaceous-age Franciscan 
Complex (map unit Kfm).   

Wells 1 - 3 and 6 - 8 have been located within the ridgetop Tst.  Based on map interpretation the 
Tst unit has a maximum thickness of 240 ft.  All wells penetrating the Tst unit are 350 ft or deeper 
and are assumed to penetrate the Tss.  The Tss unit is intersected by both wells on the project 
parcel (Well 1 and Well 2, Figures 2 and 3) and is assumed to be the primary project aquifer.  It is 
described as “crossbedded, coarse-grained volcanic sandstone, and cobble conglomerate with 
well-rounded to angular andesite and basalt clasts. [It] also includes tuffaceous silt, bedded tuff, 
clay and diatomite” (Graymer et al., 2007).  Wells drilled in the Sonoma Volcanics typically yield 
between 16 gpm to less than 50 gpm, however, of the subunits within the Sonoma Volcanics the 
Tss has a slightly higher well yield potential than the tuffs (Tst) (LSCE, 2013). 

The Tsr unit primarily consists of rhyolite lava flows with intercalated rhyolite tuff in places 
(Graymer et al., 2007). This unit has a very low primary porosity and groundwater occurs 
primarily in fractures resulting in great variability in production in wells intersecting this unit.  Due 
to this and the presence of the fault contact between the Tss and Tsr, the units are not considered 
to be hydrologically connected and the project aquifer and associated recharge area (Figure 2) 
do not include the Tsr unit. 

The Kfm unit is described as gray, foliated, jadeite-bearing metagraywacke with brown 
weathering (Graymer et al., 2007).  Primary porosity in the Kfm and other rocks of the Franciscan 
Complex is very low and groundwater occurs primarily in fractures. Similar to the Tsr unit, well 
yields are variable depending on the degree of fracturing however yields are generally quite low 
and on the order of a few gallons per minute; dry test holes are also common within these rocks 
(LCSE, 2013).  Kfm and Tss are considered hydrologically separate, therefore the contact between 
Kfm and Tss is defined as the eastern project recharge area boundary (Figure2).  

Driller's logs (Well Completion Reports) for wells on and around the project parcel were obtained 
from the California Department of Water Resources.  A subset of these logs for wells that could 
be located with reasonable accuracy was compiled and georeferenced based on parcel and 
location sketch information (Figure 2).  Appendix A contains copies of these well logs.   
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Figure 2: Surficial geology and locations of wells in the vicinity of the project parcel (Graymer et al., 2007).   
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There are two wells located on the project parcel.  The project well, Well 1,  serves as the source 
for irrigation and is in the southeastern quadrant of the project parcel (Figure 2).    The older of 
the two wells, Well 2, serves the residence and is located immediately south of the driveway at 
the western edge of the parcel.   

Well 1 was completed in 2016 to a depth of 510 feet.  At the time of completion, this well had a 
static water level of 130 feet and an estimated yield of 120 gpm.  Based on a 4-hour air lift pump 
test at estimated pumping rate of 120 gpm with 170 feet of drawdown, Well 1 has an estimated 
specific capacity of 0.71 gpm/ft of drawdown.  The geologic log on the available Well Completion 
Report (Appendix A) indicates upper layers of clay and changing with increasing depth to river 
gravel, then shale and shale clay down to 225 ft where volcanic gravel and more consolidated 
volcanic rocks were logged down to 500 ft.  Shale was encountered at a depth of 500 feet. 

Well 2 is located approximately 350 ft to the northwest of Well 1. A well completion report is not 
available for Well 2, but a well inspection and pump test conducted on September 16, 2015 by 
Ray’s Well Testing Service provides some details about its construction and performance. The 
2015 report states that the depth probe reached a depth of 272 feet before hitting an 
obstruction; the observed  static water level was 243 ft.  Based on a 5-hour pump test at 12.9 
gpm with 2 feet of drawdown, Well 2 has an estimated specific capacity (Sc) of 6.45 gpm/ft 
drawdown.    

The wells in the surrounding area have depths ranging from 198 to 840 feet and static water 
levels vary widely from 25 to 230 feet (Table 1, Figures 2 and 3).  Pump test information obtained 
at the time of development was available for several of these wells and indicate a wide variety 
of specific capacities from 0.004 to 0.53 gpm/ft of drawdown.  The driller's reports include a wide 
variety of rock descriptions, but the most common are brown clay, gray clay, gray sand and 
gravel, sandy clay and gravels with occasional mention of boulders.  These descriptions are 
consistent with the volcanic sedimentary deposits described by Graymer et al. (2007). 

Some of these neighboring wells are located near the project wells.  Well 6 on an adjacent parcel 
(APN 025-380-008) is located approximately 260 feet west-northwest of Well 2 and 660 ft from 
Well 1.  Well 3, located on the parcel to the south (APN 025-380-012) is 376 ft from Well 1 and 
419 ft away from project Well 2.  All other neighboring wells are located more than 500 feet away 
from either of the two project wells. 

Table 1: Well completion details for the project well and wells on nearby parcels. 

 

Well ID 1 2 3 4 5 6 7 8 9 10 12 14 19 29

Year Completed 2016 Unk. 2006 Unk. 1981 2010 2003 1978 1986 1990 1998 1995 1993 1996

Depth (ft) 510 272 470 318 265 600 840 350 440 340 325 350 198 200

Static Water Level (ft) 130 243 105 174 40 70 205 230 175 80 70 21 61 25

Top of Screen (ft) 210 Unk. 155 Unk. 45 60 218 90 340 60 125 50 52 40

Bottom of Screen (ft) 510 Unk. 470 Unk. 220 600 798 350 440 250 325 350 198 200

Pumping Rate (gpm) 120 12.9 100 20 10 20 20 10 1 1 1 50 2 50

Drawdown (ft) 170 2 Unk. 201 110 590 Unk. Unk. 440 240 325 Unk. 195 120

Test Length (hrs) 4 5 5 1.66 Unk. 15 1 Unk. 1 3 4 3 2 4

Specifc Capacity (gpm/ft) 0.76 6.45 Unk. 0.74 0.14 0.04 Unk. Unk. 0.004 0.01 0.004 Unk. 0.01 0.53

Map Unit Tst Tst Tst Tss Tss Tst Tst Tst Tss Tss Tsr Kfm Tsr sp
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              Groundwater Elevation 
 
              Screened Section of Well 
 

Geologic Contact (Uncertain where queried) 
Fault approximately located (Uncertain where queried) 

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

Water Demand 

Existing Use 

Existing condition water use in the project recharge area consists of residential use, irrigation use 
for vineyards, and winery use.   Existing uses were determined using satellite photo interpretation 
to determine the number and size of residences and publicly available vineyard and winery data 
from the County of Napa to determine vineyard acreage and winery production.  Annual rates 
for the various uses have been estimated primarily based on Napa County’s Water Availability 
Analysis Guidance Document, dated May 2015 (Napa County, 2015).  Within the project recharge 
area, the existing residential use is estimated to total 24.98 acre-ft/yr, the existing irrigation use 
is estimated to total 51.45 acre-ft/yr, and the existing winery use including duties for employees 
and guests is estimated to total 0.40 acre-ft/yr.  The total estimated existing use is 76.82 acre-
ft/yr (Tables 2 through 7).  Approximately 6.9 acre-ft/yr or 8.9% of the existing water use occurs 
on the project parcel.  The project parcel is approximately 23 acres which represents 6.2% of the 
approximately 370-acre project recharge area. 

Within the project recharge area, there are seven oversized main residences, fifteen main 
residences, six secondary residences, and nine uncovered pools.  Many of these residences 
contain more than 1,000 ft2 of lawn.  In total there is an estimated 28,200 ft2 of lawns above and 
beyond the 1,000 ft2 per residence assumed by the residential water uses.   The project parcel 
contains one main residence, one secondary residence, an uncovered pool, and approximately 
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6,900 ft2 of lawn.  The project parcel also contains approximately 18,000 ft2 of drought-tolerant 
landscaping.  Because 1,000 ft2 of the parcel’s lawn has already been excluded from the 
residential water use calculations, all 18,000 ft2 of drought tolerant landscaping are included in 
the residential water use calculations. 

There are several vineyards within the project recharge area.  Based on publicly available 
vineyard data from the County of Napa, there are approximately 99.29 acres of vines within the 
project recharge area.  Of this, 4.76 acres are located on the project parcel. 

A winery, the MJA Winery (APN 025-3800-021), is also located within the project recharge area.  
Based on publicly available winery data from the County of Napa, this winery has an annual 
production of 15,000 gallons and has three full-time employees.  The winery also hosts tastings 
for up to 3,900 guests per year and hosts marketing events for up to 420 guests per year.  There 
are no other publicly registered wineries within the project recharge area. 

Table 2: Existing and proposed groundwater uses within the project recharge area. 

 

Table 3: Calculation of estimated existing and proposed residential use within the project recharge area. 

 

 

  

Residential Use

(acre-ft/yr)

Irrigation Use

(acre-ft/yr)

Winery Use

(acre-ft/yr)

Total Use

(acre-ft/yr)

Existing Use 24.98 51.45 0.40 76.82

Proposed Use 24.98 52.30 0.40 77.67

Use Category

Oversized Main Residence 7 1.00 7.00

Main Residence 15 0.75 11.25

Secondary Residences 6 0.35 2.10

Pools 9 0.10 0.90

Lawns (ft2) 28,200 0.10 2.82

Drought-Tollerant Landscaping (ft2) 18,172 0.05 0.91

TOTAL 24.98

Annual Water 

Use (ac-ft/yr)

Use per Unit 

(ac-ft/yr)
# of Units

Use per 1,000 

square feet 

above first 1,000 

(ac-ft/yr)
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Table 4: Calculation of estimated existing irrigation use within the project recharge area. 

 

Table 5: Calculation of estimated existing and proposed winery use within the project recharge area. 

 

Table 6: Calculations of estimated existing and proposed employee use within the project recharge area. 

 

Table 7: Calculations of estimated existing and proposed guest use within the project recharge area. 

 

Use Category

Vineyard Irrigation 99.29 0.50 49.65

Orchard Irrigation 0.45 4.00 1.80

TOTAL 51.45

Annual Water 

Use (ac-ft/yr)

Use per Acre 

(ac-ft/yr)

Number of 

Acres

Winery Process Use 15,000 2.15 0.32

Winery Domestic Use 15,000 0.50 0.08

Winery Employee Use (see Table 6) 0.04

Winery Guest Use (see Table 7) 0.06

TOTAL 0.40

Use Category

Annual 

Production 

(gal/yr)

Use per 

100,000 gal of 

production

Annual Water 

Use (ac-ft/yr)

Work Category

Full-time 3 260 15 0.036

TOTAL 0.036

# of          

Employees

# Work Days              

per Year

Use per 

Employee 

(gal/day)

Annual Water 

Use (ac-ft/yr)

Visitor Category
Annual # of 

Visitors

Use per Visitor 

(gallons)

Annual Water Use 

(acre-ft/day)

Tasting/Tours 3,900 3 0.036

Marketing Events 420 15 0.019

TOTAL 0.055
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Proposed Use 

In the proposed condition, an additional 1.7 acres (2.5 acres gross) of grape vines will be added 
on the project parcel, increasing the vineyard area on the project parcel to 6.46 acres and 
vineyard area within the project recharge area to 101 acres.  On-site residential water use is 
unchanged and no winery is proposed for the project parcel. 

On the project parcel, the proposed vineyard expansion will increase the irrigation demand from 
4.18 acre-ft/yr to 5.03 acre-ft/yr (Table 8). Within the project recharge area, the proposed 
vineyard expansion will increase the irrigation water use from 51.45 acre-ft/yr to 52.3 acre-ft/yr 
(Table 9) and will increase the total water use from 76.82 acre-ft/yr to 77.67 acre-ft/yr (Table 2).  
Approximately 7.72 acre-ft/yr or 9.9% of the proposed water use occurs on the project parcel 
which represents 6.2% of the recharge area. 

Table 8: Calculation of estimated proposed irrigation use on the project parcel. 

 

Table 9: Calculation of estimated proposed irrigation use within the project recharge area. 

 

 

Groundwater Recharge Analysis 

The Soil Water Balance (SWB) model developed by the U.S. Geological Survey (Westenbroek et 
al., 2010) was used to produce a spatially distributed estimate of annual recharge in the vicinity 
of the project parcel defined by the project recharge area.  This model operates on a daily 
timestep and calculates runoff based on the Natural Resources Conservation Service (NRCS) 

Use Category

Vineyard Irrigation 6.46 0.50 3.23

Orchard Irrigation 0.45 4.00 1.80

TOTAL 5.03

Number of Acres
Use per Acre 

(ac-ft/yr)

Annual Water 

Use (ac-ft/yr)

Use Category

Vineyard Irrigation 101.0 0.50 50.50

Orchard Irrigation 0.45 4.00 1.80

TOTAL 52.30

Number of 

Acres

Use per Acre 

(ac-ft/yr)

Annual Water 

Use (ac-ft/yr)
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curve number approach and Actual Evapotranspiration (AET) and recharge based on a modified 
Thornthwaite-Mather soil-water-balance approach (Westenbroek et al., 2010).   

This approach simulates potential recharge from infiltration of precipitation and does not 
account for the capacity of the project aquifer materials to accept recharge.  As discussed above 
under Limitations, groundwater occurring at significant depths may not be directly related to the 
recharge generated on the overlying landscape.  Significant additional recharge may occur 
through streambed infiltration, and/or groundwater inflows from outside the defined project 
recharge area, however quantifying these recharge components is beyond the scope of this 
analysis.   

Estimated recharge rate for the project parcel is reported as an area-weighted proportion of 
estimated recharge rate for the approximately 370-acre project recharge area.  Although it is 
possible to calculate the model estimate of recharge specifically on the project parcel, the 
differences in recharge rate estimates should not be considered accurate at the parcel scale.  The 
factors controlling spatial variation in the rate of groundwater infiltration to the underlying 
geologic materials comprising the aquifer are not known with certainty; therefore, we consider 
the estimated groundwater recharge rate to be valid only as a spatial average for the project 
recharge area.   

Model Development 

The eastern boundary of the project aquifer recharge area was defined by the locations of the 
contact between Tss and Kfm and along a tributary to Lake Hennessey. The northern boundary 
was defined by the fault contact between Tss and Tsr, the western boundary was defined by an 
unnamed tributary to Conn Creek, and the southern boundary was defined by a fault mapped 
along the main stem of Conn Creek (Figures 2 and 3).  This area is underlain by the Tss units of 
the Sonoma Volcanics Formation with a small area mapped as Tst and is approximately 370 acres 
in size.     

The model was developed using a 10-meter resolution rectangular grid and water budget 
calculations were made on a daily time step.  Key spatial inputs included a flow direction map 
developed from the USGS 10-meter resolution Digital Elevation Model (DEM), a land cover 
dataset developed from the National Land Cover Dataset and modified based on the Napa County 
shapefile of agricultural areas and interpretation of 2016 aerial photography (Figure 4), a 
distribution of Hydrologic Soil Groups (A through D classification from lowest to highest runoff 
potential; Figure 5), and Available Water Capacity (AWC) developed from the NRCS Soil Survey 
Geographic Database (SSURGO).   

A series of model parameters were assigned for each land cover type/soil group combination 
including a curve number, dormant and growing season interception storage values, and a 
rooting depth (Table 10).  Curve numbers were assigned based on standard NRCS methods.   
Interception storage values and rooting depths were assigned based on literature values and 
previous modeling experience.  Infiltration rates for hydrologic soil groups A through D were 
applied based on Cronshey et al. (1986) (Table 11) along with default soil-moisture-retention 
relationships based on Thornthwaite and Mather (1957) (Figure 6).   
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Daily precipitation and daily minimum and maximum air temperature data were compiled for the 
Angwin weather station which is located approximately 4.8 miles northwest of the project parcel 
(Figure 7).  This station was selected because it represents the best available climate station in 
proximity to the project site with a long and continuous period of record.  Based on the PRISM 
dataset which describes the spatial variations in long-term precipitation for the continental U.S., 
the 1980 to 2010 mean annual precipitation at the Angwin weather station location was 42.5 
inches versus 35.7 inches for the project recharge area (PRISM, 2010).  The precipitation data 
was scaled down by a factor of 0.84 to account for the difference in precipitation between the 
station location and the project recharge area.  Water Year 2010 was selected to represent 
average water year conditions for the analysis because it represents a recent year with near long-
term average precipitation conditions (37.3 inches at the scaled Angwin weather station).  The 
model was also evaluated for water year 2014 to represent drought conditions.  Water year 2014 
precipitation was 21 inches or approximately 56% of long-term average conditions.  
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Figure 4: Land cover map used in the SWB model. 
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Figure 5: Soil map used in the SWB model. 
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Figure 6: Soil-moisture-retention table (Thornthwaite and Mather, 1957). 
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Recharge as a percentage of annual precipitation ranged from 20% in the average water year to 
16% in the dry water year.  Runoff as a percentage of annual precipitation was lower in the dry 
water year (16%) compared to the average water year (25%).  

Groundwater recharge estimates can also be expressed as a total volume by multiplying the 
calculated recharge by the project aquifer recharge area of 370 acres.  This calculation yields an 
estimate of total recharge of 101.8 ac-ft during the drought conditions of water year 2014 and of 
234.3 ac-ft for the average water year of 2010. Representative estimates of recharge rates on the 
project parcel are 6.3 ac-ft/yr for dry water years and 14.6 ac-ft/yr for average water years in 
proportion to the size of the project parcel (23 acres) relative to the simulated recharge area 
(Table 13).     

The project recharge area lies within the lower reaches of the Conn Creek watershed, and a water 
budget estimate is available for this watershed from LSCE (2013).  The simulated Water Year 2010 
average AET for the project recharge area represents approximately 55% of the precipitation 
which is similar to the results for the Conn Creek watershed (53%).  The simulated Water Year 
2010 runoff for the project recharge area represents approximately 25% of the precipitation 
which agrees very well with the results for the Conn Creek watershed (25%).  The simulated 
Water Year 2010 groundwater recharge for the watershed represents approximately 20% of the 
precipitation which is also similar to the results for the Conn Creek watershed (21%).   

Table 12: Summary of water balance results from the SWB model. 

 

 

Precipitation 37.3 21.0

AET 20.5 55% 14.4 69%

Runoff 9.3 25% 3.3 16%

Recharge 7.6 20% 3.3 16%

2010 Normal Year 2014 Dry Year

inches

% of 

precip inches

% of 

precip
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Figure 8: WY 2010 recharge simulated with the SWB model. 
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Figure 9: WY 2014 recharge simulated with the SWB model. 
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Comparison of Water Demand and Groundwater Recharge 

The total proposed groundwater use for the project recharge area is estimated to be 77.7 acre-
ft/yr; total proposed groundwater use on the project parcel is about 7.7 acre-ft/yr.  Proposed 
groundwater use in the project recharge area is equivalent to 33% of the estimated mean annual 
groundwater recharge of 234.3ac-ft/yr and 76% of the estimated dry water year recharge of 
101.8 ac-ft/yr (Table 13).  This comparison indicates that there is a substantial surplus of 
groundwater resources in terms of estimated annual groundwater recharge.  Given the 
magnitude of this surplus, the increase in water use associated with the proposed vineyard 
expansion (approximately 0.85 acre-ft/yr) is highly unlikely to result in reductions in groundwater 
levels or depletion of groundwater resources over time.   

Table 13: Comparison of proposed water use to average and dry year groundwater recharge in the project area 
and on the project parcel. 

 

Well Interference Analysis 

The WAA guidance document indicates that a well interference analysis (Tier 2 WAA) is required 
if neighboring wells lie within 500-feet of the project well.  The closest neighboring well to the 
project well (Well 1) on the project parcel is Well 3, which is located about 376 feet south of the 
project well on the adjacent parcel APN 025-380-012.  A driller's report was obtained from the 
DWR for both the project well and the neighboring well.  The second well on the project parcel 
(Well 2) is located 360 ft north of Well 1 and provides water for domestic use.  Exhaustive efforts 
to obtain the Well Completion Report for Well 2 from the State Department of Water Resources 
and from the property owner’s representative have been unsuccessful; the Well Completion 
Report cannot be obtained.    

Approach 

To evaluate potential well interference, we used a procedure demonstrated by Weight and 
Sonderegger (2000, pp. 426-7) to estimate the radius of influence of the project well (Well 1) 
using available data to estimate key aquifer hydraulic parameters and distance-drawdown well 
function equations (Driscoll 1986, p. 237 and Bedient, Huber and Vieux, 2013).  The radius of 
influence (ro) can be described as the horizontal distance from the well to the edge of the “cone 
of depression” in the aquifer formed by pumping from a well.  If the radius of influence is less 
than the distance between Well 1 and the nearest adjacent well (Well 3), then it is unlikely that 
there will be significant well interference caused by operation of Well 1.   The 2015 Napa County 

Project 

Reacharge Area
77.7 234.3 156.7 33% 101.8 24.1 76%

Project Parcel 7.7 14.6 6.8 53% 6.3 -1.4 122%

Total Proposed 

Demand                 

(ac-ft/yr)

Average Water Year (2010)

Demand as % 

of Recharge

Dry Water Year (2014)

Recharge             

(ac-ft/yr)

Recharge 

Surplus             

(ac-ft/yr) 

Recharge 

Surplus           

(ac-ft/yr)

Demand as % 

of Recharge

 Recharge              

(ac-ft/yr)
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guidance document pertaining to WAA’s allows for 10 to 15 feet of water level drawdown 
attributable to well interference, but this criterion is only valid if the radius of influence of the 
project well extends beyond a potentially-impacted neighboring well.  For wells with casing 
diameter of six inches or less, drawdown of 10 feet is recommended as a threshold of concern; 
for wells with casing diameter greater than six inches, drawdown of 15 feet is recommended as 
a threshold of concern.  
 
The Napa WAA guidance recommends applying the Theis equation to wells located within 500 ft 
of the project well to estimate drawdown.  The Theis equation (from Bedient, Huber and Vieux, 
2013) is as follows: 

s’ = (Q/4πT) W(u) 

with W(u) being the well function where 

u = (r2S/4Tt) 

and the well function integral expanded as a series as:  

W(u)= -0.5772 - ln(u) + u – (u2/2·2!) + (u3/3·3!) - (u4/4·4!)… 

where: 

  s’ = drawdown (units in ft) 

  r = radial distance (units in ft) 

  S = storativity (dimensionless) 

  T = transmissivity (units in ft2/day) 

  Q = discharge at the well (in gpm) 

  t = time (days) 

Several assumptions are made when using the Theis equation: 

1. The aquifer is homogeneous, isotropic, uniformly thick and of infinite areal  
  extent. 

2. Prior to pumping, the piezometric surface is horizontal 
3. The fully penetrating well is pumped at a constant rate. 
4. Flow is horizontal within the aquifer. 
5. Storage within the well can be neglected. 
6. Water removed from storage responds instantaneously with a declining head. 
 

The well function equation above can be algebraically transformed to solve for ro after the 
method of Weight and Sonderegger (2000): 
 

ro = [0.3 T t S-1]0.5 
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To estimate the likely radius of influence (ro) of the project well (Well 1) and the potential 
drawdown (s) within that radius, estimates of the parameters T, t and S defined above are 
required.  

Estimated Aquifer Parameters 

Typically, a time-drawdown pump test would be performed on the project well to determine 
aquifer parameters to be used in a well interference analysis; however, no pump test data is 
available for the project well.  Well 2 was the subject of a five hour pump test in September 2015.  
Given the relatively close proximity (360 ft) of Well 2 to the project well (Well 1) and the fact that 
the two are located in the same geologic unit (including the neighboring Well 3), this test has 
been used to estimate aquifer properties that can be used in the well interference analysis.  
Consequently, the potential drawdown of groundwater elevation caused by operation of the 
project well was evaluated using data gathered from the interpretation of the pump test 
performed on Well 2 along with the evaluation of a range of hydraulic aquifer properties listed 
in the Napa WAA document. 
 
Transmissivity (T) of the aquifer at the well can be estimated by two methods.  First, T can be 
roughly approximated using single well pump test data and well theory, limited by a set of 
assumptions (Driscoll 1986, p. 1021).   In this method, an empirical equation for confined and 
unconfined aquifers relates specific capacity (Sc, gallons per minute per foot of drawdown 
determined from a pump test) to transmissivity as: 

2,000 Sc = T (confined aquifers)        1,500 Sc = T (unconfined aquifers)  
where Sc is in units of gallons per minute per foot (gpm/ft) and T is in units of gallons per day per 
foot (gpd/ft). This method of estimating T is very generalized and should not be relied upon if 
time-drawdown pump test data are available. 
 
The extent and depth of clay-rich strata overlying the water-bearing strata observed in Well 
Completion Reports indicates confined aquifer conditions.  Consequently, one estimate of T is 
given by 2,000 Sc.   The pump test of Well 2 in September 2015 (Appendix B) gave Sc = 6.45 gpm/ft; 
estimated T from this method is 12,900 gpd/ft, equivalent to about 1,725 ft2/day.   
T was also estimated by analyzing available time-drawdown pump test data (Appendix B) using 
specialized software (AQTESOLV) capable of evaluating the data with alternative analytical 
methods and assumptions regarding the aquifer.  This approach may provide both a more site-
specific estimate of T along with perspective regarding uncertainty of the estimate of T.  Pump 
test data from a production well alone does not provide an estimate of S (although AQTESOLV 
reports a value of S).    
 
Values of T were estimated using two solution methods in AQTESOLV, one using the Theis 
confined aquifer solution and another using the Hantush-Jacob leaky (confined) aquifer solution 
(Appendix C).  The pump test reported some information about well construction and static and 
pumping water levels.  Because a well completion report was not available for Well 2, 
construction details of the well including the total depth and screened casing intervals were 
estimated based on knowledge of the construction of surrounding wells.  Both the Theis solution 
and the Hantush-Jacob solution methods resulted in an estimate of 10,772 gpd/ft (1,440 ft2/day) 
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for T and an estimate of 0.001 for S.  The T estimate fits well with our empirical estimate of 12,900 
gpd/ft falling within the same order of magnitude.   
 
T can also be estimated using reference hydraulic conductivity (K) values for aquifer materials 
and multiplying by the saturated aquifer thickness (b) based on the definition T = Kb.  Napa 
County Guidance suggests a range of K values between 10-2 to 102 for Fractured Basalt (e.g. 
Sonoma Volcanics; Appendix G Table F3 in Napa 2015). A saturated aquifer thickness can be 
estimated by assuming conservatively that it only includes the static water level in the well down 
to the bottom of the screened interval of the well.  Well 1 is screened to a depth of 510 ft and 
the well completion report for Well 1 reports the static water level to be at 130 ft therefore the 
estimated saturated aquifer thickness at the project site would be 380 ft.  Applying this to the 
range of K values gives a range of T values from 284 gpd/ft to 2,842,588 gpd/ft.   
 
Storativity (S) can be determined by an analytical pump test utilizing a pumping well and at least 
one observation well.  No such pump test data are available for this site.  Consequently, S must 
be estimated for purposes of evaluating likely values of ro.  In an unconfined aquifer, S ranges 
from 0.01 to 0.3, and for confined aquifers they range from about 0.001 to 0.00001 (Lohman 
1972).  AQTESOLV estimates of S are at the upper end of the range stated for confined aquifers.  
Given the uncertain value of S due to the lack of observation well data, a range of likely values of 
S are considered in efforts to estimate the radius of influence of the well and the drawdown of 
water elevation that might be experienced in neighboring wells.   
 
S can also be calculated using known Specific Storage values for certain aquifer materials and 
multiplying by the saturated aquifer thickness.  Napa County Guidance suggests a range of 
Specific Storage values between 10-6 to 2.1-5 for Rock, fissured (Appendix G Table F3 in Napa 
2015).  Applying the estimated saturated thickness of 380 ft to the range of Specific Storage 
values gives a range of storativity from 0.00038 to 0.00798.  Given that typical storativity value 
range from Lohman (1972) the Napa guidance seems to over estimate the upper end of the 
storativity.  
 

In addition to the data available for the wells located on the project parcel, T and S were 
estimated for a separate nearby WAA study (APN 025-380-011) authored by OEI in 2016.  In that 
study, estimated T values ranged from 1205 gpd/ft to 1480 gpd/ft (161.1 ft2/day to 197.8 ft2/day) 
and S values range between 10-4 to 10-5.  These estimates were derived from a pump test and 
located relatively close to the project parcel (to the south) and within similar geology; 
consequently, these values were considered representative of the project aquifer. The estimates  
are much smaller than those calculated for the project irrigation well but fall within the range of 
values suggested by Napa County Guidance and so were used as the lower end of the range of 
values evaluated.  
 
Time since pumping began (t) was determined using the estimated annual irrigation demand 
(Table 8) and applying that to typical irrigation season length to determine an estimated daily 
demand.  Assuming a 6-month (or 180 day) irrigation season, the proposed irrigation demand of 
5.03 acre-ft becomes a daily demand of 9,105 gallons.  Irrigation practices are typically limited by 
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well pumping capacity and storage tank capacity so assuming storage is not an issue, and the 
irrigation well pumps at a rate similar to the sustained rate of the domestic well (12.9 gpm) 
recorded in the 2015 pump test, it would take 11.8 hours to meet the daily demand.  The value 
of t used for this analysis is 0.49 days (11.8 hours/24 hours per day). 

 
Estimated Radius of Influence 
Based on the equation presented above (ro = [0.3 T t S-1]0.5), the estimated radius of influence of 
Well 1 extends beyond Well 3, located about 376 feet from Well 1.   The validity of the equation 
used to estimate the radius of influence is constrained by the requirement that the well function 
w(u) for a given set of parameters (r, S, T and t) remain relatively small (< 0.05, Driscoll, p. 219-
220).  For the set of parameters applicable to this scenario (t =0.49 days, T = 10,772 gpd/ft and S 
= 0.001) w(u) = 0.048and the Hantush-Jacob equation estimates  a radius of influence of 1258 ft. 

 
Estimated Drawdown 
Potential drawdown of water elevation in Well 3 resulting from pumping of Well 1 was estimated 
using the standard Theis equation (from Bedient, Huber and Vieux, 2013): 
 

s’ = (Q/4πT) W(u) 
 
where the variables are the same as previously defined.  
 
Since specific pump test data was not available for the project well (Well 1), aquifer properties 
were estimated from pump test data for Well 2 located 360 ft to the north.  Estimated T values 
range from 10,772 gpd/ft from the AQTESOLV analysis as described above up to 12,900 gpd/ft 
from the empirical relationship described by Driscoll (1986).  A storativity value of 0.001 was 
derived from the AQTESOLV analysis and pumping for 11.8 hours at 12.9 gpm.  Applying these 
parameters, estimated drawdown at Well 3 ranges from 0.37 ft to 0.73 ft.  
 
If we use the minimum values derived from the nearby Tier 2 WAA analysis by OEI in 2016, T of 
1,205 gpd/ft  (161.1 ft2/day) and S of 10-5, and assume the same pumping scheme of 12.9 gpm 
for 11.8 hours, drawdown at Well 3 is estimated to be 6.2 ft. 
 
The WAA Tier 2 guidelines suggest a threshold of concern for drawdown of 10 ft.  Consequently, 
operation of the project well (Well 1) does not appear to cause significant drawdown in the 
nearest neighboring well. 

 
Well Interference Analysis Conclusion 
This analysis suggests that pumping at the project irrigation well (Well 1) is unlikely to result in 
significant drawdown at neighboring wells.  In order to perform a more robust analysis of well 
interference potential, a pump test would need to be performed on the project irrigation well 
with one or more nearby wells serving as monitoring wells.  Such a pump test would be expected 
to provide more directly applicable estimates of the aquifer parameters T and S used to estimate 
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the lateral extent of drawdown caused by operation of the project irrigation well and the depth 
of drawdown of the water surface in any neighboring wells 

 
Summary 
Application of the Soil Water Balance (SWB) model to the project recharge area revealed that 
average water year recharge was ~7.6 inches/yr or 234.3 ac-ft/yr.  During drought conditions, 
recharge was significantly lower at ~3.3 inches/yr or 101.8 ac-ft/yr.  The total proposed Water 
Use for the project aquifer recharge area is estimated to be 77.7 ac-ft/yr reflecting an increment 
of additional groundwater use to irrigate an additional 1.7 acres of vineyards. This represents 
only 33% of the mean annual recharge.  The proposed use for the project parcel is 7.7 ac-ft/yr 
and represents 53% of the mean annual recharge on the parcel indicating that the project is 
unlikely to result in declines in groundwater elevations or depletion of the groundwater 
resources over time.   
 
The neighboring well (Well 3) nearest to the project well (Well 1) is located about 367 feet south 
of the project well.  The estimated radius of influence of the project well extends approximately 
1258 ft from Well 1 including Well 3.  Estimated drawdown caused by operation of the project 
well is most likely in the range of < 1 ft based on estimated aquifer hydraulics from Well 2; based 
on aquifer hydraulic parameters estimated for a different well in the aquifer, estimated 
drawdown could be about 6.2 feet.  Since the WAA Tier 2 guidance suggests that up to 10 feet of 
drawdown in a neighboring well caused by operation of a project well is acceptable, this analysis 
indicates that there are no significant adverse effects on groundwater elevation on neighboring 
parcels.   
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APPENDIX A 

WELL COMPLETION REPORTS 

  



WELL 1

Owner's Well Number 025-380-017 -000 

State of California 

Well Completion Report 
WCR Form Submitted 07/05/2016 

WCR2016-004586 

Date Work Began 05/30/2016 Local Permit Agency Napa County Planning Building and Environmental Services 
Secondary Permit Agency 

Permit Number E15-00983 

Well Owner (must temain confidential pursuant to Water Code 13752) 

Date Work Ended 06/10/2016 

Permit Date 12/31/2015 

•--------
----1 Planned Use and Activity Name RICHARD TALMADGE THREE TWINS LLC 

Activity New Well Mailing Address 22 BISBEE LANE 

Planned Use Water Supply Domestic 
City BEDFORD HILLS 

State NY Zip 10507 

Well Location 
Address 704 GREENFIELD RD 

APN 025-380-017-000 City ST HELENA 
County Napa Township 08 N 

Zip 94574 

N ----------Latitude 
Longitude 

~ ~ ~ ~~ Dec. Lat. 38.5114548 Dec. Long. -122.3873110 
Vertical Datum Horizontal Datum WGS84 
Location Accuracy Location Determination Method 

' - Borehole inionnation - -Orientation Vertical 
Specify 

Bentonite 

w 
~ 

Range 05 w 
Section 26 

Baseline Meridian Mount Diablo 
Ground Surface Elevation 
Elevation Accuracy 

Elevation Determination Method 

Water Level and Yield of Completed Wall 
Depth to first water 150 (Feet below surface) 
Depth to Static 

Drilling Method Direct Rotary Drining Fluid 
Water Level 130 (Feet) Date Measured 06/10/2016 
Estimated Yield• 120 Test Type Air Lift 

Total Depth of Boring 510 Feet 
Test Length 4 Total Drawdown 170 (Feet) 

Total Depth of Completed Well 510 Feet 
•May not be representative of a well's long term yield. 

Geologic Log • Free Form Depth from 
Surface Description Feet to Feet 

0 65 BROWN CLAY 
65 145 RIVER GRAVEL 

145 225 SHALE & SHALE CLAY 
225 265 GREY VOLCANICS - -
265 345 GREY CLAY AND GRAVEL 
345 500 GREY VOLCANICS 
500 510 GREY SHALE CLAY 

- - - - - - ·- - casings· -- ·-- - -- ~ . .. 

.- ---- -Casing 
Depth from 

Casing Type Material Casings Specllications Wall outside Screen Slot Size 
Description 

Surface 
Thickness Diameter Type if any 

# 

(inches) Qnches) 
(inches) 

Feet to Feet 

1 0 10 Blank PVC OD: 5.563 in. I SDR: 0.265 5.563 
21 I Thickness: 0.265 
in. 

1 10 110 Blank PVC OD: 5.563 in. I SDR: 0.265 5.563 
21 I Thickness: 0.265 
in. 

1 110 150 Blank PVC OD: 5.563 in. I SDR: 0.265 5.563 
21 I Thickness: 0 .265 
in. 

Page of 3 



. 
1 150 190 Screen PVC 

1 190 210 Blank PVC 

1 210 230 Screen PVC 

1 230 250 Blank PVC 

1 250 270 Screen PVC 

1 270 290 Blank PVC 

1 290 310 Screen PVC 

1 310 330 Blank PVC 

1 330 350 Screen PVC 

1 350 370 Blank PVC 

1 370 390 Screen PVC 

1 390 410 Blank PVC 

1 410 430 Screen PVC 

1 430 450 Conductor or Fill PVC 
Pipe 

1 450 470 Screen PVC 

1 470 490 Blank PVC 

1 490 510 Screen PVC 

- ... 

-- -Depth from 
Surface Fill Fill Type Details 

Feet to Feet 

0 54 Cement 10.3 Sack Mix 

54 510 Filter Pack Other Gravel Pack 

I Other Observations: 

Depth from 
Surface 

Feet to Feet 

0 510 

Borehole Specifications 

Borehole Diameter (inches) 

11 

Ou: 5.563 in. I SuR: 0.265 5.563 Milled Slots 0.032 
21 I Thickness: 0.265 
in. 

OD: 5.563 in. I SDR: 0.265 5.563 
21 I Thickness: 0.265 
in. 

OD: 5.563 in. I SOR: 0.265 5.563 Milled Slots 0.032 
21 I Thickness: 0.265 
in. 

OD: 5.563 in. I SOR: 0.265 5.563 
21 I Thickness: 0.265 
in. 

OD: 5.563 in. I SOR: 0.265 5.563 Milled Slots 0.032 
21 I Thickness: 0.265 
in. 

OD: 5.563 in. I SOR: 0.265 5.563 
21 I Thickness: 0.265 
in. 

OD: 5.563 in. I SOR: 0.265 5.563 Milled Slots 0.032 
21 I Thickness: 0.265 
in. 

OD: 5.563 in. I SOR: 0.265 5.563 
21 I Thickness: 0.265 
in. 

OD: 5.563 in. I SOR: 0.265 5.563 Milled Slots 0.032 
21 I Thickness: 0.265 
in. 

OD: 5.563 in. I SOR: 0.265 5.563 
21 I Thickness: 0265 
in. 

OD: 5.563 in. I SOR: 0.265 5.563 Milled Slots 0.032 
21 I Thickness: 0.265 
in. 

OD: 5.563 in. I SOR: 0.265 5.563 
21 I Thickness: 0.265 
in. 

OD: 5.563 in. I SOR: 0.265 5.563 Milled Slots 0.032 
21 I Thickness: 0.265 
in. 

OD: 5.563 in. I SDR: 0.265 5.563 
21 I Thickness: 0.265 
in. 

OD: 5.563 in. I SOR: 0.265 5.563 Milled Slots 0.032 
21 I Thickness: 0.265 
in. 

OD: 5.563 in. I SOR: 0.265 5.563 
21 I Thickness: 0.265 
in. 

OD: 5.563 in. I SDR: 0.265 5.563 MIiied Slots 0.032 
21 I Thickness: 0.265 
in . 

- A"nnular MaferiaT -- - - --- -
Filter Pack Size Description 

6 Bird's Eye Gravel Well Pack 

Certification Statement 
I, the underaigned, certify that this repart is complete and accurate to the besl of my knowledge and befief 

Name 

Signed 

PULLIAM WELL EXPLORATION INC 

Person, Firm or Corporation 

1663 Howell Mtn Road ANGWIN CA 94508 

Address ~ City ~ Zip c~ ~ 07/05/2016 808508 
C-57 Licensed Water Well Contractor --=o,--at,--e""'S-ig-ne-=d- C-57 License Number 

Page 2 of 3 

-



DWRUseOnly .._ ________ _ 
,---,....-----------------------.-
I I I 

Site Number/ State Well Number 

N w 
Latitude Deg/Min/Sec Longitude Deg/Min/Sec 

TRS: 

APN: 

Page 3 of 3 



ORIGINAL 
FIie with DWR 
Page __ of __ 

STATE OF CALIFORNIA 

WELL COMPLETION REPORT 
Refer to lllstruction Pampltlct 

OW& USE ONLw- DO NOT FILL IN 

10 r6 I ~I 51 'o51 I I I 
STATE WELL NO.ISTATION NO. 

Owner's Well No. __________ _ No. 0938178 ~----. I 
Date Work Began 11/27/2006 , Ended _--t1~2'+/+01f!61+/~2+,00-6.--

& Local Permit Agency -NHda,l:ip,,;,sa-c*o'"'UHR~tl::-').,..'-----------------
- Permit No.Jrof, 01605 Permit Date____,lt,,11h'/c..,2.,,7...,/c..,2',\,Q,11,0*Gr----,-,--

GEOLOGIC LOG 

LATITUDE LONGITUDE 

ORIENTATION ( ::f..) 

DEPTH FROM 
SURFACE 

Fl. to Ft. 

~ VERTICAL _ HORIZONTAL _ ANGLE _ (SPECIFY) N, 
DR'IC.LING ':l 
METHOD Rotary FLU1D Mud ,,,._ )~fa1 

DESCRIPTION ~~ fl 
Describe material, grain size, color, ~it,;.\:\_ \';; -c~\ 

\ \,.,..., )\/ . \ , . , .,. W_ELL LOCATION 

0, 45 I 

r----------.------------.. ,,.... •,..,' -',.., \, \.,..[..,,.}---,--""-1,Address 17~0 C'.O?(Yal'ley Road 
-.------'-"'--,--B=r"-'oC....Cwn=-c---"'C=la=;;..,... ____ «-'-'<.,...c., '\_\'-\_-'-))--,.-"-,/"\---"--\-'--l~it)\a....\....c.--aS',;,i,a±,ifl1+t1:-~'-f'H'lt-e',-l-i~ci'Hnk.+1-v __________ _ 

/:"\ \ \ /..,...,, ',c□uiity>--l'~!UJaH=J3~~i...:..,..l).,:..;,-'-'1_v_· -------------
45, 85 I Gravel with B~owii~Cla --.... \ v ./ . APN Book 025 "> Page 380 Parcel---+J0H-1+2-i0HIOO,-jtt-----

<C:.,\\.JJ "'.,,._ { < '\ \ \ \,/"_,,, \owiisliir.fi◊ Range ___ Section ________ _ 
85 I 100 I Gravel:-? \) /'\ \ \ \ \ ) I v- ;-caY_'<'.'._.,---,_~-J-~-~---N Long ___ ...__...____,,-,---w 

,. (,~ \\ </A-\ \ \ V" / /.) 1")) ,,, DEG. MIN. SEC. DEG. MIN SEC 

100, 185 I 

LOCATION SKETCH ACTIVITY ( :,t_) 
Hard~Gra \.Cla v ./ \ ~ v ✓..::.-:0\?,.,, ,__ ______ NORTH------- * NE:W WE:l.L 

\'::, v (-........ \ \ \ \ i;-::.....\\\)) \/ 
1851 210 I 

210, 300"".:,,") Gravel & Hard~Cra > Shale Rock 

300 I 340 \1 ) Gra ·"Black'& Red Ash & Rock 

• 3801 510 I Hard Gra · Shale Cla 
• i-------r----.-------______,.___----1 

MODIFICATION/REPAIR 
_ Deepen 
_ Other (Specify) 

_ DESTROY (Describe 
Procedures and Materials 
f.Jn,:Jar "GEOLOGIC LOG"} 

USES { :,!_) 
WATER SUPPLY 
_ Domestic _ Public * lrrlgalion _ lndustriol 

to < MONITORING _ 
w 

i------.------.---------------------jl--------SOUTH --------t 
11/ustrote or D,;scrlbe Dlstonce of \\'ell (mm Roods, Builtlings, 
Fences, R/,;cr:,, etc. nn,f nttach a map. tfse additional paper if 
nccc.ssanJ- PLEASE BE ACCURATE -l, COMPLETE. 

TEST WEll _ 

CATHODIC PROTECTION _ 

HEAT EXCHANGE _ 

DIRECT PUSH _ 

INJECTION_ 

VAPOR EXTRACTION _ 

SPARGING _ 

REMEDIATION _ 

OTHER (SPECIFY) _ 

WATER LEVEL & YIELD OF COMPLETED WELL 

DEPTH TO FIRST WATER l4Q__ (Fl.) BELOW SURFACE 

DEPTH OF STATIC 
WATER LEVEL 105 (Ft.) & DATE MEASURED 12/6/06 
EsT1MATEo YIELD· 100 (GPM) & TEST TYPE Air Lift 

TOTAL DEPTH OF BORING 510 
TOTAL DEPTH OF COMPLETED WELL 

(Feet) 

_4_7_0 _ __,(Feet) 
TEST LENGTH ----5---- (Hrs.) TOTAL DAAWOOWN UK (Ft) 

• 1Way not be representative of a we/l's long-term yield. 

DEPTH 
FROM SURFACE 

155 ,470 

BORE· 
HOLE 
DIA. 

(lncnesl 

8 X 

MATERIAL/ 
GRADE 

Plastic 

CASING (S) 

5 F480 

SLOT SIZE 
IF ANY 
{Inches) 

.032 

DEPTH 
FROM SURFACE 

1-----------1 CE- BEN-
MENT TONITE Fill 

Ft. to Ft. 
(:,!_) (:,!_) (:,!_) 

FILTER PACK 
(TYPE/SIZE) 

Well 

;:.=.-:._-:_-_-_--A-T-TA_C_H...._M_E_N_T_S..,,(_:,!__.)___.====-:.-:.,-.,.-_-_-,:,:,:,:::==============....__C_E_R_T_IF_l......,CATii1rio»NJ°s'STTAA'TTIERl~UfF.ENNTT~=::::=::::=::::~~~~::::: 

_ 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 ~liili • We.tot ~t • (PER.LliU fioR 1rJatoi.01 I 

5110.Highway 128 Napa CA 94558 
ADDRESS CITY STATE ZIP 

Si"gneo ~c-=51~L~1c=rn=s=rn~w=A=TE~R =WE=ll-co=m=RA~c=ro~R---------- DATE S1~2/2006 C-57 ui!lQt3flti~ 

DWR 188 REV. 05-03 lF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM t5J OSP 03 78836 
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t:Jt..S- 7g{) 0/0 
ORJGINAL 

File with DWR 

STATE OF CALIFORNIA Do not fill in 
THE RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES No. 103484 
\VA TER \-VELL DRILLERS REPORT State Well Xo. _________ _ 

Other Well Xo_()JjJ.l('S'&<J 3s--

( 12) \VELL LOG: Total depth 2 65 ft. Depth of completed well 2 65 ft. 

ft. Formation ( Descnbe by color, chazacter, size or material) 

rm·m·rock 

( 3) TYPE OF WORK: of rock 
Xew Well X, Deepening D 

Rec,onstruction 

Recondffioning 

Horizontal ,veil 

t----~"r------rl--------------

'---------------------~--! WELL LOCATIO;,;' SKETCH 

( 5 J EQCIP:itlE:-."T, 

Rotary IX 
Cable i:i 

Other D 

Rever:se 

Air 

::::~ 
T~Vell ~ 
Stoc 

Municip 

( 9) WELL SEAL: 
Was surlace sanitaiy seal provided? Yes [X Ko ::J If yes, tn depth 22 ft. 

Were strata sealed against pollution? Yes D 
!,.fethod of. . ~ cement 

XoJC Interv-al ____ ~ft. 

(10) WATER LEVELS: lQQ 
Depth of first ,;,.-ater, if know----------------~• 
Standing level after well eompletion li-0 ft_ 

( 11) WELL TESTS: 
Was well test made? Yes Qii: 
Type of test Pump D 

No C If yes, by whom?_-'-.1.£"¼.W~F--l 
Bailer IX 

Depth to water at start of test 4,0 ft. At end 

•
arge 10 gru./min afte._ __ _...olll'S Water temperature 

cal anruysfa made? Yes C No XI If yes, by whom? _______ -; 

Was electric log made? Yes O Xo XJ If yes, attach copy to this report 

WELL DRILLER'S STATEME~T: 
This u;el! ,c.as ;'(rilled under my iurisdiction and this repo.-t is true to the ben of my 
knowledge an~d eliej. .._ 

SJGXED -'='&~•4<\ 
/; (Well Drilled 

KAME Doshier&· Gregson DriJJj~ Inc 
( Person. firm, or Corporation) i Typed or print • 

Address 5365 Napa-Va] J eja Hwy 
c;iy Vallej&J Ca 
License No. 294 1 Date of this report 

Zip 94589-9679 
9/21/81 

□WR 188 !REV. 7,76; JF ADDITIONAL SPACE JS NEEDED. USE NEXT CONSECUTIVELY NUMBERED FORM 
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,__; . 

ORIGINAL:, STATE OF CALIFORNIA DWR USE ON~Y - ,DO NOT FILL IN 

WELL COMPLETION ·REPORT , File ·(i•l,th l,t:·. 'R 
Page _, Refer to Instru9tion Pamphlet. 

~.,_Owne WelNo.______ No. 0949241 
STATE WELL NO./STAT~0: 

-1 --~I ~I ~~I ~~I 
LATITUDE LONGITUDE ··Date Work Began 11 /29/10 , Ended_1~/~1~9~/~1~1 __ _ 

• 
. Local Permit Age·ncy N.:.:a;:.i;;:.· ,:;::_ ______________________ _ 

Permit No. · ·E10-00536 Permit Date_1_1~/~3~0~/_1~0-----,--~ 
APN/TRS/OTHER 

GEOLOGIC LOG 

ORIEI\ITATION (~) _x VERTICAL 
DRILLING 
METHOD 

__ HORIZONTAL __ ANGLE _,_ (SPECIFY) 

DEPTH FROM 
· mud FLUID cetco s/ g 

SURFACE • DESCRIPTION .. 

•1----.-~-------1 
'· 

' 
//> 
i ( 
I 1 
[ i' 

,.,.~;_eiiirfir-·' .: 
/ ~------. -... ~, 

. ...--~fJ 
/ __ ,, .. ... ~,-~l 

~ r·· 
' ' \~ ...... 

'· .... -·--·. - .... ', 

Long ____ ,_ _ _._ ____ w 
DEG. MIN. SEC. r:~:::::~~~:I~ 

_ Deepen 
_ Other (Specify) 

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

Domestic _ Public 

Irrigation _ Industrial 

MONITORING _ 

TEST. WELL _. _ 

C THODIC PROTECTION _ 

HEAT EXCHANGE _ 

DIRECT PUSH _ 

INJECTION_ 

VAPOR EXTRACTION _ 

SPARGING -. t----,---,----------------------l----'=•·-=-=-=·=-=-= .. =·:~:.2:'o-~O· CTTFr========::r 
Illustrate or Describe Distance of Well from Roads, Buildings, 
Fences, Rivers, etc. and attach a map. llse additional paper if 
necessan;. PLEASE BE ACCURATE ,/J COMPLETE. 

REMEDIATION _ 

OTHER (SPECIFY) _ 

WATER LEVEL & YIELD OF COMPLETED WELL 

DEPTH TO FIRST WATER __ ·_ (Ft.) BELOW SURFACE 

. DEPTH OF STATIC 1 /19/11 1-,---~---~-~-------------..,,..---------1 WATER LEVEL 70 (Ft.) & DATE MEASURED· ________ _ 

• 

TI)TAL DEPTH OF'BORING _6_0_0_(Feet) · 
TOTAL DEPTH OF COMPLETED WELL 

DEPTH 
FROM SURFACE 

Ft. to.•• Ft. 

BORE
HOLE 
DIA. 

(Inches) 

TYPE(~ 

60QFeet) 

CASING (S) 

MATERIAL/ INTERNAL GAUGE 
GRADE DIAMETER OR WALL 

(Inches) THICKNESS 

t':STIMATED YIELD • 20 e (GPM) & TEST TYPE __ a=i=r~------
TEST LENGTH __c_1.5 (Hrs.) .TOTAL DRAWDOWN 590 (Ft.) 

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

DEPTH 
FROM SURFACE 

ANNULAR MA TE RIAL 

SLOT SIZE 
IF ANY 
(Inches) Ft. to Ft. 

TYPE 
CE- BEN-

MENT TONITE FILL 

(~) (~) (~) 

FILTER PACK 
(TYPE/SIZE) 

f C 0 
::.:::..::...=..::....=-=-Ti~~~~~;-;-:~!:=:::.=.::..=-.-::-;.:=:=:=::::::::::::::::::====~,c~E:ilRiiTTIFFIIiec:AAT""1""'0""'N--sT-A-T-E-M-E-N-T ..... ==================:;:::.., 

_ Geologic Lo~ . 

_ Well Construction Diagram 

_ Geophysical Log(s) 

_ Soil/Water 'Chemical Analyses · 

...X Other Casing 
ATTACH ADDITIONA_L INF.ORM(ITION, If IT EXISTS. 

I, the undersigned, certify that this report is complete and accurate to t~e best.of my know,ledge and belief . . ,.. ' 

NAME McLean &· Williams, INc. 
(PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTEO) 

878 El Centro Ave.( Napa, CA 94558 
ADDRESS CITY STATE ZIP 

1/27/11 396352 
DATE SIGNED C-57 LICENSE NUMBER 

DWR 188 REV. 05-03 IF ADDITIONAL SPACE IS NEEOED, ·USE T CONSECUTIVELY NUMBERED FORM a OSP 03 78836 

;' 
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ST'l.\.TE t~F CALIFORNIA WELL CDMPLEI'ION ~R'? . No.,69"49.~~)f ' 
;) I. C . 

{, 

• A.P.#025-380-008 

Continue casing list: ' 

260 - 280 97/8 Blank F480 6" 200 
iao - 300 9 7/8 perf F480 6" 200 factory 
300 - 320 9 7/8 Blank F480 6" 200 
320.'- 340 9 7/8 Perf F480 6" 200 factory 
340 - 360 ,9 7/8 Blank F480 6" 200 
360 - 500 /9 7/8 Perf F480 6" 200 factory 
500 - 520 '9 7/8 Blank F480 6" 200 
520 - 540 9 7/8 Perf F480 6" .2QQ. . factory_-
540 - 560 9 7/8 Blank F480 6" 200 
560 - 600 9 7/8 Perf F480 6" 200 factory 

• 



ORIGINAL ST.\ TE (H ('_,\LI FOH '\ L\ DWR USE ONLY - DO NOT FILL IN 

File with DWR WELL COMPLETION REPORT 
ll1ilT to Ju.;.,tntr·flos, t•um/llrlf•f 

No. 8044 76 
STATE WELL 0.1STATION NO 

.---1 ------------,11] '~~~I lJ 
I hi<- \ \ mk Bq.';an 6-1 0-03 , Emle1I 6-19-03 LATITUDE LONGITUDE 

Ln1-.. 1 P,·nnil ,\!!CJH"\ Napa County Environmental Mgmt. 
P.-ni,it \:o. 92-12383 Pl'rmil Datt' __ 6_-_1~0~--0~3 _____ _ APNITRS•OTHER 

GEOLOGIC LOG 

ORIENTATION { .::'..) ____!_ VERTICAL __ HORIZONTAL __ ANGLE __ {SPEC:FY) 

DEPTH FfiOM 
SURFACE 

DRILLING 
METHOD rotary FLUID bentonite ~lailing Address 

DESCRIPTIO:.\ 
CITY 

0 30 b 1 3 ctrmi'ffgrgW&v 1------~·------,'--it"_O_iWil __ c_a~---------------f :\dtln"SS ---------=-=--=.:.--'-~-<----------
1---3_0_~• _1_4_0_~' _In1._._x_ed __ V1_0----'l=--can~_i~c:...s'------________ --1 Cit:Y ______ st~·-H=e--=--=lena-=-==------------
1---1 _4..co_,_S.:...8=---=-0~,------'s'--0""v-=--n-=-a--=--::.c.":...:t=-=i:.;:n=e=------------------1 Countv ----=--_N_a-pa_=-=---------------
,___5_8_0_,_5_9_5_~• _s_ha __ l_e _______________ -----1 APX Rook _2_5 __ Page 380 Parcel _2=0-=----------
1--5_9_5---.'-8_4_0_---.'_8_0_% __ s_an_ds_t_o_n_e~/_2_0~% __ s_ha---'l"'"e'--____ ----1 Township Range- ___ Sedion _________ _ 

Latitude NORTH Longitutk- WEST 
LOST PIPE IX>WN WELL F.ROJ.v1 550 • DEG. MIN. SEC. DEG. MIN. SEC. 

LOCATIO:.\ SKETCH -----.--.-\CTJYIT\" ( .::'..) 
l----.-----,-'-T0_~8_1_8_'~_0_iP_EN __ CAS __ I_N_G_O_iEPTH ______ __,--------,,~- 11 .• ----nntr:.-------; x__ NEW l'/ElL 

550'. MODIFICATION/REPAIR 
_ Deepen 

_ Cther (Specify) 

_ DESTROY (D,ascobe 
Procedtires .and Matet,als 
Under , GEOLOGIC LOG") 

PLA:.\NED USES ( .::'..) 
w,e'ER SUPPLY 
_ Domestic _ Puolic 

t----~----------------------------<1- I- _ lrng.ation _ lndust(!al 
(/} 
w 1--------,----------------------------1;;:: ':;J_ MONITORING _ 

w 

398 L 538 I blank 
538 , 678 , screen .032 slot 
678 98 

-r-;~----------~------==--=-:::--~;;-----------i---------SOUTH--------
I blank 

TEST WELL_ 

CATHODIC P'lOTECTlON _ 

HEAT EXCHANGE _ 

DmECT PUSH_ 

INJECTION_ 

VAPOR EXTRACTION _ 

SPARGING _ 

REMEDIATION _ 

OTHE<=I (SPECIFY) _ 
' 

698 L 798 , screen 
798 , 818 , blank 

------, 
L 

PVC 5" .032 slot 
PVC 5" 

//lustrnk or J>r•w-rJw /Ji.,-.fmin· o{ \\.l'II fi-om B.oml~, 8uifd;u;!:t. 
1-'r•un'S, nfrct-:S-, etr flllll lllffll"'' ti 11111p. l'.\r ndditfrmnl P"l'l'I" if 
,,,..,.,sm11. PLEASf, BE AL'Ct.'IIATF. & L'OMl'U:TF.. -

WATER LEVEL & \'IELD OF CO\IPLETED WELL 

DEPTH TO FIRST WATER 580 (Ft.) BELOW SURFACE 

DEPTH OF STATIC 
WATER LEVEL --=2~0""5.___ (Ft.) & DATE MEASURED ___.,6._-_1,-..=.9_-_,0,,J...._ ___ _ 
ESTIMATED YIELD· 20 (GPM) & TEST TYP.__e: _____..a;,_,i ..... r_..,_l .... i.f.__,t ____ _ 

Tlff.\l. IH-:1'1'11 01: BOlll'\C 840 ,JC,•t>t' 

ro•·,1. lll-:1'"1'11 rn: (,O\ll'l.l·TED \\"ELI. 818 
TEST LENGTH __ 1_ (Hrs.) TOTAL DRAWDOWN N/A (Fl.} 

• .Hny 110t be repn<entt1ti.·e of n 1:-e//',- long-tem1 yield. 

DEPTH C.-\Sl:\G IS) DEPTH A'.\':.\UL.-\R \IATERl.-\L 
FROM SURFACE 

BORE-
TYPE ( ✓ J FROM SURFACE HOLE TYPE 

DIA. 
"' 

:;,: er ~ MATERIAL/ INTERNAL GAUGE SLOT SIZE CE- 0EN• W • 0 FILTER PACK /Inches) z lU Z'"' 0:: GRADE DIAMETER OR WALL IF ANY MENT TONITE FILL 
Fl ,o Ft :'.', <t Ou -' THICKNESS Ft. lo Ft, (TYPE/SIZE) m u u~ _, (Inches) (Inches) 

(.::::.) (.:::'.'..) (.::::.) "' 0 a: 

0 I 25 10 0 I 22 X concrete 
25 t 840 9 22 I 818 X aravel 

0 L 218 X PVC F480 5 SDR-21 L 

218 t 238 ~ PVC F480 5 SDR-21 .032 I 

238 I 378 X PVC F480 5 STIR-21 I 

378 I 398 ){ PVC F480 5 ~R-21 .032 ' 
.\TTACmlE:\TS ( .::'..) CERTIFICATIOX STATDIE:\T I::- Ge,.,, • .., 

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

__ Well Construction Diagram NAME HI lCKFEJ.JJI' WE[,I, DRII,I,ING 
!PERS()l>I, flRM, OR CDRPORA!IDNJ IJYPEIJ /JR PRIIITED/ 

_ Geophysical Log(s) 

211 I \ Peru _ S011/Water C11ernical Analyses 'T Lane Nana CA 94559 
I.DDRESS Jfw 1 1/AJL I~ f- CITY SIAlE ZIP 

__ Other 

Signed 7-7-03 439,,, ]46 ATTACH AODITIONAL INFORMATION. IF IT EXISTS. 
WELL DRILLERIAUTHORtzrn R PRES[ IATIV DATE SIGNED C-57 IICENSE NUMBER 

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 

. - --· ----------~-------
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STATE OF CALIFORNIA Do not fill in ORIGINAL 

.withDWR 
THE RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES 

\VA TER \VELL DRU .I .RRS REPORT 
No. 103317 

of Intent ~o _________ _ 

ennit No. or Date _______ _ 

~"ELL LOCATIOX SKETCH 

( 5) EQUIPME:,,.-1: 

Rotary D 
Cable D Air 

Other D 

Steel 0 

From 
ft. 

0 

(9) WELL SEAL: 
\Vas surface sanitary real provided? Yes .XI 

..r-- -.>\.• .... ,• ~ . 

;?.?::~ .;)'1•,._ _ _) . ~ ~--~ 
State Well Xo.-=,...-::-r.a.c==-cr-~.,,..-,...,,~ 

Other Well X~ ~ 

( 3) TYPE OF WORK: 
c\ew weJl)tj Deepening D 

Reconstroction 

Reconditioning 

Horizontnl \\' ell 

22 No O If yes, to deptwbc_-'-"_o.::.... 

□ 

ft. 

\YELL LOG: Total deptb 3 5 oft Depth of completed ,.,..,n3 5 0 ft, 

to ft. Fonnation ( Descnbe b}· color, character, size or material) 

,0 Brown cla' sandv 

t-----"lo~----....,-9~-------------

\Vere strata sealed ag~ pollntion? Yes D No XI Interva.~l ____ _ 

!>tethod of . u rout Work start 19_/ __ 

ft 

Completed 

ft. 

ft. 

(10) WATER LEVELS: WELL DRILLER'S STATE1fEKT: 
Depth of fhst water, if know __ ~2e-h=•~O~------------- This u;eU ica., drilled under my jurisdiction a1ld thi., report i5 tn<e to the best of my 

Standing level after well completion ~3 0 knou,ledge . and?~~~ ~ : 

(11) WELL TESTS: SIGl\ED,-:-4,:;~2-,..._~-~"-~=-=~""'~""-===--------------
\Vas well test made? Yes~ No D If yes. by whom?-"-"...._ ...... __... ..... Y'-C:: ____ -, .:/ (Well Driller) 

Type of lest Pump .:J Bailer [J Air liftXJ KAME Doshier-Gregson Dri l linf! 7 Inc• l o water at start of -~--~ft. At end of test~ -~--ft 53 65 (l''irson, fi"'\,,-Or-fOWC>ration) H\Y,e;<J or printedi 
, Q Address l apa-vaLL8JO 'h:y 

e J gaJ/min after ___ __..,ours Water tempera,=•'----! £.5 0 
Citv Vallejo, Ca Zip 9 : ..,u 

1 analysis made? Yes O Xo D If yes, by whom? _____ ~----t • 6/ 8 
Was electric log made? Yes O Xo C If ~es, attach copy to this report License Ko. 2940Cl Date of this report 8 /17 
DWR 168 (REV. 7•76l IF ADDITIONAL SPACE IS NEEDED. USE NEXT CONSECUTIVELY NUMBERED FORM 
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ORIGINAL 
File with DWR 

STATE OF CALIFORNIA 

THE RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES 
Do not fill in 

.tice of Intent No. _______ _ 

WATER WELL DRILLERS REPORT No. 3 71Q58 
'-Af e_ ( / # / State Well No. -~r.------,.,c=-------.----..--:-

,_~:;: u,e:r--· Other Well No. OBA/2J5tr~'t:,"!!/ Local Permit No. or Date 

(5) EQUIPMENT: 

Rotary~ 

Cable D 
Other D 

{12) WELL LOG: Total dep~h...3l/D ft. Completed deptr6L-5Dft 

(3) TYPE OF WORK: 

New Well ~ Deepening 

Horizontal Well 

Destruction D (Describe 
destruction materials and pro-
ced.ures in Item 12) i----....a~~::....:~""-:::~:r...l~~~~1.-.1,~-P.~=----------

(10) WATER LEVELS: WELL DRILLER'S STATEMENT: 
Depth of first water, if known __ 9'.~()..._ ____________ ft 

Qo Cl T~ u1ell was drilled under m\! jurisdictum and thts Teport ts true to the 
Standing level after well completion ° ft best of my knowledg11, and belief, I 

OWR 188 (REV. 12--86l 
IF ADDmONAl. SPACE JS NEE:DED, USE NEXT CONSECUTIVE:LY NUMEIERE:D FORM 

86 96355 

Admin
Text Box
Well 10



ORIGINAL 
File with DWR 

(S) EQUIPMENT:_../ 

Rotary~ 

Cable O Air 

Other □ 

DWR 188 (REV. 12-86) 

THE RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES 

WATER WELL DRILLERS REPORT 

~-e_(/ 1={==/;)__ 

Do not fill in 

No. 3 71056 
State Well No. -=-=--:-r-=-.,.----r=-c--
Other Well No. 08//2)52-Ji?tf:l.,,f 

(12) WELL LOG: Total dept~5 ft Completed dept~:> / '7 ft 

(3) TYPE OF _JYORK: 

New Well ef Deepening 

Reconstruction 

Reconditioning 

Horizontal Well 

Destruction O (Describe 
destruction materials and pro-
cedures in Item 12) t--r'l:=~T""---......,c-'<'~"'""'-----t;~---------

Domestic 

Irrigation 

Industrial <""'\: 
Test Well \__'\.) 

. i 

86 96355 

Admin
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ORIGINAL 
File with DWR 

STATF. OF L \LIFOll'\L\. DWR USE ONLY DO NOT "ILL IN 

Page __ of __ 
WELL COMPLETION REPORT 

STATE WEL NO.;STATION NO 

Owner's \Veil No.____________ No.g813 8 41 
Datr- \\"mk Began __ 1_0_-_0_6_-_9----,--9_. Ended __ 1_0_-_1_4_-_9~-

l~-~1□1~~~11] 
LATITUDE LONGITUDE 

1 .Deal l'l·nnil Agt'll('\' N_a~p_a.,.....,----,,--,----,,--------------,---,------------- I I 
p,,n,,it i\o. ____ 9__.l;i_-_1_0_6_9_6 ____ Permit Date __ 1_1_-_2_4_-_9_8 _____ _ APN/TRS10THER 

ORIENTATION ( .=:_) 

DEPTH FROM 
SURFA:E 

GEOLOGIC LOG 

L VERTICAL -- HORIZONTAL -- ANGLE __ (SPECIFY) 

DRILLING d 
METHOD __ M_U _______ FLUID _____ _ 

DF.SCRIPT!O:\ 
ZIP 

1-----"''---~-~---'""""=""'-""""'-'"'-------------------l :\ddre~s _1_0_2~5~G=r~==1~e~~~oa=~·---------
1---.__~_._....._ _ __.......,_...._-'-'-.....,1-----------------1 Cit\· ___ S_t_. _H_e_l_ena ________________ _ 
1-____::::.u_~_.:ill _ __..;......bll~n__Siillillit.!Dtie. ___________ __j Co11 ut, Napa 

1--_..e=-.~-==--~=c===----====-===-------==-=::.::.:;===-__.:.i=.ccc.,__...S::-cha=rEtP\' Book 025 Page 390 l'arn·I 009 ~~---------
1-----"=~----':....:::.--;...-=..e=='---'=:.......:==-::::;_==L-===::__---------I Township ____ Hange ___ S<"ction __________ _ 

l----"'-"-~--"-'-"'--~~=.,.,,_--====------------------1 I ,atitmle NORTH Lo11git1Jdc --~-~ ___ w_E_ST 

d& 1 = - = = - = I coarse san e L0CATIO:\ SKETCH X}[CTI\Trr (~) 
1--~~~~~-~• c.-'s=o=f~t~=s=ha=l=e~s~===er~s~=har=~d~-==a=-L----11--------- NORTH ------------l _ NEw wELL 

150 & brown rock 
170 white brown rock 

290 ,310 strin ers hard 

310 ,330 shale 

i------,--'1;----r---7~-------------------1-------- SOUTH ----------1 

Jl/m·/rnfr or Dni'rilw IJi'>im"-·c of \1 "ell from Ho11d\, Hwldi,i_;!_s 
fc1_1n·.,-- Ril-~r:s·,~ de. lilld atJm:lt ~j map. i -\r ;uldi1ion~1l,1~uper f 
,,,.,,,s.wmJ I U!ASE BE ,.\CC[RATE <!> (.0MPI.f.1L 

MODIFICAT ON1REPAJR 
_ D-eepen 

_ DESTBOY [D,;;scnbe 
Procedures :-ind Ma!Br1.Et./s 
Under 'GEOLOGIC LOG·-_i 

PL\:\:\El) USES ( ~) 
~ERSUP 0 L'I 
_ Dome$:1c _ Pubhc 

_ l,r1g;lt:on _ Industrial 

MONITORING __ 

TEST WELL_ 

CATHODIC FROTECTIOtJ _ 

HEA1 EXCHANGE_ 

DIRECT PUSH _ 

INJECTION_ 

VAPOR [XTRACTION _ 

SPARGING _ 

R cMEDIA TION _ 

OTHEF\ (SPECIFY\ _ 

WATER LEVEL & YIELD OF CO:\fPLETED WELL 

DEPTH TO FIRST WATER ___ (Fl.) BELOW SURFACE 

DEPTH OF STATIC 70 1 Q 14 99 
WATER LEVEL -~~---(Ft) & DATE MEASURED - -

TOT\!. lll-:l'T!! OF llOH!'\C 

TOT\I. lll-:PTI! OF C0\11'1.ETED \H:LL 

__ 3_3_0_, F,,,,1, 

325 

air 
ESTIMATED YIELD ' ____ (GPM) & TEST TYP~~---------

TEST LENGTH -~4- (Hrs) TOTAL DRAWDOWN 325 
'.\for no/ be repn•ffilf11ti,·,, 0(11 ~;Al's loug-tcrm yield. 

{Ft) 

DEPTH-
CASE\'C (SI DEPTH A:\:\l' L\R :\IATERlAL 

BORE-
FROM SURFACE HOLE TYPE(~) FROM SURFACE TYPE 

DIA. z w 
MATERIAL/ INTERNAL GAUGE SLOT SIZE CE· BEN· "' "' . ·O.. 

FILTER PACK (Inches) z "'z a: GRADE DIAMETER OR WALL IF ANY MENT TONITE FILL :3 "' 0 Ft. to Fl 0 0 :::l (Inches) THICKNESS (Inches) Ft to Ft (TYPE/SIZE) 
"' <» u: (.:-:'.) (~) (~) 

0 I 125 9 7/8 X F480 6" 200 0 I 20 X 
125 I 165 9 7/8 X F480 611 200 factory 20 ,325 X oea aravel 
165 I 205 9 7/8 X F480 6" 200 I 

205 I 265 9 7/8 X F480 6" 200 factory I 

265 I 285 9 7/8 X F480 611 200 I 

Ll:I!:> I ..1u::i ~ I I'd X .r'41:SU b LUU f,.... I V ... ,.~ 
-~f.A.Clfl!IE~ (~) 

~ ,. .. 
CERTIFICATIOX STATf:\IEYf 

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

~- Well Construction Diagram NAME McLean & Williams, Inc. 
(PERSON. fmM. DR CORPORATION) flYPED DI< PRINTED) 

_ Geophysical Log(s) 

__ S01I/Water Chemical Analyses 878 El Centro Ave. Napa CA 94558 
ADDRESS ~ ~.lh ~ CITY STATE /IP 

__ Other ... 
Signed ~ ~ - ~~ 1'. 11-23-99 396352 

ATTACH ADDITIONAL INFORMATION. IF IT EXISTS. 
WELL ORILLERIAUTKORIZED.llf.PRESENIA 1\/E - CATE SIGNED C-57 LICENSE NUMBER 

ll\\J~ l'i\ 1:1• \ l i ~J";' IF ADDITIONAL SPACE IS NEEDED, USE~XT CONSECUTIVELY NUMBERED FORM 
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ORIGINAL 
File with DWR 

Pag(· ___ of __ 

ST.\TL OF C \LIFOH'\1-\ DWR USE' ONLY - 00 NOT FILL IN 

WELL CO~lPLETION REPORT 
Hrfi·r fo !11\lrucfi./~JJ PflWJJldd STATE WELL NQ_!STATION NO. 

(hnw1·'s \ Yell '\/ o. ----,-:::::;----a.:--r---1r-=--- I l □l~--~I□ 
I hi! \ \ ·u rk lk~:ll , _,,_L-___, .... .,_-+---=~-= 

I .ocal l'< ·1111it 

l't·rn,it '\o 

OH1ENTATION ( ~) 

LATITUDE LONGITUDE 

---1--1- Page _____ Paree 
____ Rang1· Section ___________ _ 

---,--'----'---_N_O_R_T-"--H Longitude __ _,_ __ _._ ___ w=ESc__:.T 
DEG. MJN. SEC. DEG. MIN SEC 

LOCATIO'\ SKETCH ------r-- \CTl\'ITY ( ~) 
/----#--,";r1rr--i,-,,"h'"""i----f"-,,._----:----=l-==--.:::bli'-,,f½--::-----ll-::aa,-,.-=---l,,<----""'+-lt---------- NORTH -f--~-------1 ,,)( NEW WELL 

MODI FICA Tl ONIR EPAI R 

_ Deepen 

£) __ Olher (Speedy) 

_ DESTROY {Describi? 
Proc$dt11es and M:a(eria/s 
Under ·GEOLOGIC LOG .. ) 

PLA\'\'ED l'SES ( ~) 
WATER SUPPLY 

1--.-ea:~~'---f--JU~-!it,pL-ti,!1,<="""-_.,tL.1!,C,~l-"'.(,l--"""':,-.c!!,t!':..Y.~~c:_..._ __ ---J t;:; 
__ Dome-she _ Public 

__J,(___ lrrig.arccfl _ Industrial 

~ MONITORING _ tfJSfj8t:J~~!fil¥~1~;:~f!.~d:~i:=~t11~~~~~=j~ "' TEST WELL __ 

CATHODIC PROTECTION __ 

HEAT EXCHANGE _ 

DIRECT PUSH _ 

INJECTION_ 

VAPOR EXTRACTION _ 

SPARGING __ 

REMEDIATION_ 

OTHER (SPECIFY) _ 

,-----,r----r-----------------------i---------SOUTH _---3,..,._ _____ --1 

TCJT\I lll·:l'lll 

TtJT\I 1)1,:J''I II 

DEPTH 

l)F llOltl\C S50:F,,,3 
rJI' U)\11'1.ETFI) 11·1<:u.S L) ,.Fcdi 

FROM SURFACE 
BORE-

TYPE(-"-) HOLE 
DIA. z 0:: w 

MATERIAL/ "' w ·O CL 
(Inches_! z \j-' Z,- 0:: GRADE ;;j Oo 

Ft. 10 Ft g UCO :::i 
0 ii: 

CASl'\G (S) 

INTERNAL 
DIAMETER 

(Inches) 

t) I 2} /a.r.;:. Ix r'L 4 t' 7.;, r" 
ti '71/J grttT Ix 
~ .... ' i"- ;>r, ~r• ~ ifrt--

' f------· 

I 

I 

1:-= \TT\CII\IE.\TS (~) 

Geologic Log 

Well Construction Diagram 

Geophysical Log(s) I Soil/Water Chemical Analyses 

t I If 

A -:'LJ~ ( \ , , 

GAUGE 
OR WALL 

THJCKNESS 

:?OD 
I/ 
t, 

Ifln..,Jrnt1 or l)f'scnfn, JJi:-1,mcc of \1 di fi·om RotJrk Buildi,,,r.,· 
FrjJD'S. Hii.:n~. etc. mu/ atlm11 ii m11p. l '.'.r mlditimw/ /Hlp1·./)/ 
"''"""'"1f· PLEASF BF ACCl'R..\.TE & COMN,F,TE. 

WATER LEVEL & YIELD OF CO~lPLETED WELL 

DEPTH TO FIRST WATER !la-- (Ft.) BELOW SURFACE 

DEPTH OF STATIC ?...,rl /"~, ~ p (:> 
WATER LEVEL __ _,~~L./~--- (FL) & DATE MEASURED --~-·--"'~.,_ _____ _ 

ESTIMATED YIEL□ · Lo 1GPM) & TEST TYPE Al11 C...ErE1 
TEST LENGTH $-- {HIS.) TOTAL ORAWDOWN Y'"?"D (Ft.) 

'J!av ,mt be represmtntive of,1 ;;_,e/rs long-term yic/,l. 

DEPTH A'.\'.\l1LAR MATERIAL 
FROM SURFACE TYPE 

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

(Inches) Ft. lo Ft (TYPE/SIZE) 
(_-'_) (cc:'.-) (_v"_) 

(J '2? K' 

-- .2.i' I ..S:.,)o ~ :.a ,:.P,,.. t,,,,;,..-L 
~ I 

J""' ' 
I 

I 

I Other 

A:TAC/--1 ADDITIONAL INFORMATION. IF IT EXISTS. 

~.DDRESS \; _/J 

Signed~~~-<~ ( 
WELL DRILLER/AUiiioZfORff'RESENTN 

IF ADDITJONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 
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ORIGINAL 
FIie with DWR 

STATE OF CAlJFOBNIA 

WELL COMPLETION REPORT 
Refer to lnttraetio11 P,rmj,blst Page __ of __ 

Owner's Well No,______ No. 5 5 Q 9 7 5 
Date Work Began 10-5-95 , Ended 10-9-95 

Local Permit Agency Napa County Environmental Mgmt. 
• Permit No. 40420 Permit Date ___...1 .... 0-....,;;;.2_-9=5,.,__ ____ ;,,,-.---,,...· 

--------- GEOLOGIC I.OG -------------~ C !_:?:·:-\· \~-
ORlmrATION (£) .!.._VERTl0AL _HORIZONTAi. -ANOLE _(&l'S0!FY) \\ ---'' 

DEPTH TO FIB5T WA'I'ER__2Q__(Ft.) BELOW SUBFACE ,'. ...,,. ........ "6'.Ad~ 
DEP1H FROM 

SURl'ACE 
Ft. to Ft. 

O• 

DESCRIPTION ,. <;\(.\ j1 /:'. \ \ 
Describe matsriaJ, grain . color. &,. ........ _ \ \ ,,- \~\ -~,.,,;-•;,?---- ~-"" 

------------------------In 
l-----'-----'---"-d--"----------------11 

MODIFlCA1lOI\IIREPAIR 

_Deepe,) 

-Oilier~) 

- DESTROY(Descrlf» 
PrllaedmasandJIBlet/afs 
uncw•GSOtOGICt.OGl"J 

l; PLANNED USE(S) 
i:i {£) 

- MONITORING 

WA1ER SUPPLY 

-...,_______,~---------f 
L Dame8llc 

_Pllbl!c 

_lmgatlaD 

_htdu81t!al 

• 

- "1ESr WB.l." 

- CATHDDIC PJIOTE0, 
110N 

_OfflER(8peolly) 

DRWNB R i ------------------------METHOD otary a r FLUlD--------
WATEB LEVEL & YIELD OF COMPLETED WELL 

------------------------~~ ~ATIC 21 (FtJ & DATE MEASURED 10-9-95 
___ .___ __ ..__ _________________ ESTIMATED YIELD• 5 <•Ml a TEST TYPE air lift 
TOTAL DEPTH OF BORING __,;;4-=-00;:;....__ (Feet) TEST LENG1H_3_ (Hrs.) TOTAL DRAWDOWN N/A (Ft.) 

TOTAL DEPTH OF COMPLETED WELL 350 (Feet) • May not be -reJNese»l4Jiue of a 'Weirs ltmg-tmn :,ieJd. 

DEPni CASING(S) DEPTH ANNULAR MATERIAL 
FROM SURFACE BORE• FROM SURFACE TYPE HOLE 

DIA. 

! I MATERIAL/ INTEFINAL GAUGE SLOT SIZE CE- BEN-DIAMETER OR WALL. IF ANY FILTER PACK 
Ft. lo Ft. 

(mhe&} GRADE (mama) THICKNESS (Jnczhe8) Ft. to Ft. 
'MENT TONITE FILL (J'YPE/SIZE) 
(£) (£} (£) 

o: 25 10 o: 18 X 
25• 400 8 18• 22 X 

22' 400 X 
o: 50 X 5 SDR-21 

50• 350 X 5 SDR-21 1 8" 

ATTACHMENTS (L) CERTIFICATION STATEMENT 

- GeQtogtc Log 
I, the undersigned, certify that this report Is oomplete and accurate to the best of my knowledge and beUef. 

NAME HUCKFELDT WELL DRILLING I Yl 7 - Well Oomitmn11DII Diagram 
(PEIISOft flRM, OR CORf'OMllON) (Tffll) OR l'RINffO) 

- Geophy8loal l.0g(s) 

2110 Penn1 Lane CA 94559 - 80!1/Wl!ller Chemlcal Amir- Nana 
ADDRESS • CHY STAlE 211' 

_ Other 

BwffedMll~~ Ami.CH AOOmONAL INFORMA110N. IF rr liiXIST8. 
10-19-95 439-746 

OAlE SIGN£O Gl7 l.lWiSE NIIMB£R 

DWR I88JIEV. '1-IIO IF ADOITJONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 
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• 

• 

• 

·~.~~8!~:LoWR · WELL c7l~l.fflONIA REPORT I eiflkii{S:;"M?!~F' i''~'- 'f I 
Page ...L of J._ •. Re/n to ln1tr•~tion Pt1mpblt1t STA'tl! W&LL NO.t8TA110N NO. 

Owner's Well No. d •;2.., No. 5 3 5 6 Q 1 .._! ..__._I ...... 1 ........... ,__.I D I 1 I 1 ► I EJ 
Date Work Began /..2, -G-92 . Ended a .. /d - f) LATITUDII LONGITUDa 

Local Permit Agency Co D ~ N,pa- e,, ettcn AtAte4f ~,,. •filHr 1 ,l~::::::=:::~~::::a'eimiimaa' c'~'::::'.::::'.::::J 
Permit No. 94'.- /<IL 5:9 Permit Date a,- 1{- 97 . - 1. 

...--------- GEOLOGIC LOG . 

ORIENTATION (£) ~CAL _ H0RIZCINTAL - ANGL! - (SPECIP'I') 

DEPTH TO FIBST WATER---(Ft.J BELOW SURFACE 
DESCRIPTION 

t--;;..;;...--=i''--;;..;;...-+----,----.-.;;;,Deseri/Je.;.;.;..;.";.;....;.tnllU'lial,""""-.~-'-"-=_;...;.-'--------t-------WELL LOCATION ---------1 
1--...f.":---,..--,~,........~~~,.........,-.J~L...:--~----=-~--- Address Lazs: (i,:e-e,rt.fyc l✓ 

......... ~-+~~-f-..&Z.112a:.5-.Hill:B.£1.;:!:;...~~....,.:,i~L.-.---,--'----f ~ty !/1: l;t'e,~¥4 

.....,.....__,.......~---.r--""""'~.....,""""'-<:--,~.....,~,----------1 APN Book 2 C Page 0-«D Parcel--3......,)' _____ _ 
ar 

l-1:.L-.....C!.12.-_..,__-,e::.!:l,IJl!:llo!!L....~~~__,,,~.a...---------1Township ___ Range ___ 5ection ________ _ 
ar 

l---l'.L&.iil:..._.a..,,,r:..e..1-.J---'--ii!l&.liiE.IJil~......c.~.-,..---.,------...----1 Latitude , , NCRlff Longitude ........ _,,______.......__.,.,wssr= 
DEG. Ml!IL SEC. CEG. MIN. sec. 

a--,,,::;...&."'-,l-a!~.z;..~,..6,;u:;jl!B-.......c~a..,,..&...L.~IIL.lj'---,.-t.L.l.___---l~--- LOCATION SKETCH ------A.CTIVITY (~ J 
~'..J2..~;J..;LZ-!,...~~U..-:-,,6!...;.L-,-.:..:..._---..!L------t---:Cct;:::::-/i,;'ISI,,.::c:r..-NORTH _✓NEW weu. 

I 
• I 

I'"' 
I 

. I 

ll0tl!PICA11CN/RiPAIR 

_Deepen 

- Otller(Speolfr) 

- Dl!STROV(DN«llle 
Pmoedmetl end Mahll'lats 
lhldlr"GliO.I.OGICLOG"J 

!i PLANNED USE(S) 
Ill (£) 

- IIONIT0RlMG 

WATSR SUPPI..V 

_Domealfo 

r----:-----::------------"1-~:...:.L---SOUTH---
lllamafe or Dest:nbe ~ of Well from Lantltntwk1 
-1: as .Roath, ~r.!.,encea, Blwli, elc. 
PLEASE BE ACCVM:.a:.r. v COMPLE.TE. 

- "lc8T Wl!LL" 

- CAntODlC PRm'l!C-
T10111 

-01MIIR~ 

~ ,.&c A" ' FLUID · I t----+----...-------------------1 wirn LEVEL &t'!°l'i.o OF COMPLETED WELL____: 
DEPTH OF STATIC ~J · 

-----------------------WATER LEVEL .:Z Y'I (FtJ & DATE MEASURED /.J ·3.4 :-9> 
t-------'----'---------------------1 ESTIMATED YIELI)• ,;2.;C (8PM) & TEST TYPF &r 1./:/'✓ 
TOTAL DEPTH OF BORING £17 (Feet) TEST LENBTH ~ (Hts.) TOTAL DRAWDOWN It!h) (Ft.) 

TOTAL DEPTH OF COMPLETED WELL :Coo (Feet) • MJf1 not be Tepmenttlliue Of 11 'U11!1J't fong-lllf'll'l yield. 

DEP'ni 
FROM SURFACE BOA!

HOLE 
OJA. 

llnolNe) 

ATTACHMENTS (,,.) -
_Geoklg!ct.og 

- Well ConatnxrtlonDlagram 

- 811opl'.ploal t.og(s) 

_ SoB/Wlllar ~ ~ 

- Other 

ATTACH ADDmONN. INFORMATION. IF IT EXl8'l'3. 

CASING(S} DEPTH 
FROM SURFACE 

ANNULAR :MATERIAL 
TYPE 

MATERIALI 
GRADE 

SLOT SIZE 
IF ANY 
(lflc,-J 

1----------1 CE• BEN• 

ta Ft. MENT TONITE FILL 
(£) (£) (L.} 

CEBTIFICATlON STATEMENT 

FU.TER PACK 
{TYPE/SIZE] 

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

NAME ,L)t .icss Pv~ JJ 
(l'ERSDN. 1'lRM. 1111· CORPOMllllN) (TYPED OR ) 

WetL. 

::«w~ Ac ~g t:"'a. ~f_ff,.. 
STAli ZII' 

/.J. .. "-!- £z. ~r)D;J.i_ 
W£U n~, •w/AlllHllRll£l) IIU'llfBfATIVE . DATE SIGNED C-57 llWiSE MlMm 

··DWll 1118 BEV. 7..go IF ADOlTIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVEI, Y NUMBERED FORM 

I 
: 
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w ~LL t;U.M.t' .LK11U1~ HKP01tT I o, $ I N1 9 s ,WI l.ih I I I 
Page _L of _L R•fn to lattrat:tion Pampbl11t S'l'A'n! weu. NO.l~TION NO. 

Owner'sWellNo. _# .:2.. No. 535601 r-1 -, -, -,-,-, □, J · ( 1 JO 
Date Work Began /,,1 -G-97 • Encjed /,2- - /d - 9) LATITUDS LONGITUDa 

.. Local Permit Agency Co O ~ d'9A-s eaa,co /JICJ,.I /l{y~~ ,I·==::::' ~==ae' iaiiilgj:i'c' =' :::::'.::]::. 
W Permit No. 9'6"'- /()/ S::2: Permit Date 4-- 1'-?> -

• 
. GEOLOGIC LOG . 

ORIENTATION (L) ~ _ HORIZONTAi. - ANGLE! _ (SPECIFY) 

. . ~ .. : 

DEPTH TO FIBST WATER-(Ft) BELOW SURFACE 

DESCRIPTION 
IJl5&rib,rmaterl,al, " I I 

l----1.4---r--1-~-.----'-~~~~~-=---:------::..-~:----f Addless /('))'$: tSre.e .... 'fy c 1✓ 

l--,.,,i::.sl.......J..;~z.......1-..a:..1U1::1~~UL::1=--1~""T"""'=LA.-----=-1 ~ tt He~4 

1---!!!...rz..__,;;.......,i~__,;~..u:.l.Qi:;;...~~1:-,~;.a;.c;!!--.-----------t APN Book !l ..C Page Oi!fd Parcel --'S.z....,jY'--------or 
J-ZL.-~U2.-+-...£.!:'4.tt;!.r,:__tu,~tc,-C2Jc.t1..--------; T~P---Bange ___ Section ________ _ 
i----c;;u:;z"--J..,,,!:~"--.1......L..i!L.l~~-Llj~----:-----....-----1 Latitude • • NORTH Longitude , 1 

DEG. MIN. w;c. DEB. MIN. sec. 
WEST 

1-,..1!::.zJ"-!-,oi,4:.tz.U!--&!O~!l:!......a~""rlC--'--'aa..¥-.....,m=z..i:;..L---+-.;._-- LOCATION SKETCH -------ACTIVITY (.:!.) -
~l..c2~_.a;l,.jz...:.,.;J.~fd~-,,1.£-i~-r-;;::__,!_ _____ -r---::G:t~t.c"r.:d-.--NoRTH _,..,NJiW WEU. . 

MODIFICATIONIRIPAIR 

_ OeapaD 

- Other (Speolly) 

- Dl!STROY {Desarlbe 
P~atldldlltGlta/6 
IJndet"(iMOLOGtel.OG'?. 

Iii PLANNED USE(S}.: 
~ (~) 

- MONITORING 

WATER SUPPLY 

- DammdlC 

- PabDc 

-i---------!-!----------1 - lrrlgatlaft 

-• i---------------1 ~ ,---:---"t"--------------------1-,;_;_L.. ____ SOUTH ______ __. 

- "11IST WSLI." 

- CA'IMOl>IC PROTI!C-
llON 

-• 

Illumale or D-1he ms.-of Well from LaaJma,b 
aach as Hoatl.,, Btd/d'1iga, Fences, R"1en, etc. 
PLEASE BE ACCVBATE i, COMPLETE. 

- OlHER (Speolly) 

~ &c A~~ FLUID t-----:----+--------------------1 WATEB LEVEL &YLD OF COMP_L_E_T_E_D_W_E_L_L ___ _ 
1----..----....-------------------1 DEPTH OF STATIC 1---_,__ _ __,,__ _______________ ---t WATER LEVEi- .;2 YV tFt.> a DATS MEASURm> /.J -.:u, ::9> 
.,__ _ _, __ _._ _________________ ESTIMATEtl YIELD* .:2.;C' (GPM) & TEST TYPF &e i,j"././ 
TOTAL DEffll OF BORING eC'IZ (Feet) TEST LENGTH 1-_ (Hra.) TOTAL DRAWDOWN 50(2 (FL) 

TOTAL DEPTII OF COMPLETED WELL :caa (Feet) • Mll11fOt be~of fl 'U1dl't kmg-tenn Jield. 

DEPTii 
FROM SURt=ACE BORE· 

HOLE 
DIA. 

t=t-l 

ATTACHMENTS (-") -
- Geo10glc Lag 

_ wen Constrwllon Dlagnun 

- GeophV&lcal Loa(&) 

- Soll/Water CIMlmlcal AnalyNa 

- 0thar 

ATTACH ADDffiONAL INFORMAnatl. IF " EXISTS. 

MATERIAL/ 
GRACE 

CASING(S} 

SLOTSIZE; 
IF AN\" 
(lnallea) 

DEPTH 
FROM SURFACE 

CERTIFICATION STATEMENT 

ANNULAR MATERIAL 
TYPE 

FILTER PACK 
(TYPE/SIZE) 

I, the undersigned, certify that 1hJa report la complete and accurate to the best of my knowledge and belief. 

NAME ,,,0 1 .i c.rs- Pu1'm ~ 
(PEJISIIN. FIRM. OR CORtllllATIOl'I) (TYPED OR ' 

We/L 

::/tt~· ~ Ac ~< ~ 7~7,-. 
SJAlE 

/.l .. .J.,-£z. S'r)O.ll_ 
WEU. llfflll8VAlllHlllllZ£ll llEPRESENTAll'I · PATE SIGNED C-57 UCiNSE 

DWB 188 BEV. 7.90 IF ADDITIONAL SPACE IS NEEDSD, USE NEXT CONSECUTIVELY NUMBERED FORM 

. (!YI 
~---:-------. --"".9"--.-----.-----:---.; •:., .7-!."'!'• ~~a 
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STATE OF ("\J.lHlll'.\1.-\ DWR USE ONLY - DO NOT FILL IN ORIGINAL 
File with DWR \VELL COMPLETION REPORT 
Page __ of' ___ _ 

0\\ ner·s \\'di ~o. --=-----:------
Dalt· \\-nrk llt-t::tll ~--~'---11.....---t-----,-. 

I .1"·;11 l',·nnit 

l'"rn ,it '\ o -J~'----lf--L-"'ll~ff--l------

ltrfi-r lo- Jn~lrnrli<tlJ P,1u.1111'1lrl STATE WELL NO.iSTATION NO 

r--1 --1 ----,11 J ~I ~~llJ 
LATITUDE LONGITUDE 

____ Hangc --~-
__ __._ __ ..,_ __ c.:NO:::.A;..;.T'--'H WEST 

DEG. MIN. SEC. DEG. MIN SEC 
l-f-...-L~L;--I-.P.-?-c--U-~~~.e.....:~'UL==-ll.£2---4----~I---- LOCATIOX SKETC ACTfflT\' ( ~) 

lln~:--n"1H~'1nrtrr,7r;i~;::;-T""TJi~~~1K:::;:;:7T,c::-'i::;f97i~nt---------- NORTH --~.,,....--------1 X NEW WELL 

:,, 
w 

MODIFICATION/REPAIR 
D1:!!epen 

_ 0·her (Spec1ly) 

_ DESTROY {Describe 
Procedures and Materials 
Under ··GEOcOG/C cOG"J 

PLA'.'.\Ell USES ( .:::'.. J 
WATER SUPPLY 

Oomest1: _ Public 

~ lrt1Qallon _ lr'ldJstnal 

-.------.-----------------------------13 MQNITORING _ 

TEST WELL 

CATHODIC PFIOTECTION _ 

HEAT EXCHANGE" _ 

DIAEcCT PUSf-1 _ 

INJECTION_ 

VAPOR EXTRACTION _ 

-
.. , .. ::: _-_:::::::~::::::::::::::::::::::::::::~::::::::~::::::~1-~::::::::::::::=-::'.:::!:::so~:U:T::H~=i=•-=c=_·_·c=:-:~:-:_:_: ____________ ~--===AE;:::M;:::s:;:::;;::::;:::~;:::::;::::==:::-::...J 

1//u:,(mk or /)1'WTihe Dhfmw,.- {,r ·,·// from Riuul.\. Hl1ildfo~,. 
l-l·11n·..;. Rk,·P•. de, mu/ ftlltrd, ,i mp. F-r~r mlditlOlr(tl papn· if OTHEH {SPECIFY) -
,1,nwm1 Pl,EASf HE ACCFJH1"J-: 6- COMPLJ,n;. . 

WATER LEVEL & YIELD OF CO\IPLF.TED WELL 

0EPTH TO FIRST WATER _M_ (Ft.) BELOW SURFACE 
------.---_-_---r----------------------------1 DEPTH OF STATIC _, .n <- <- 0 

' 

DEPTH BORE-
FROM SUl~FACE HOLE TYPE(.:::'..) 

Ft. 

DIA. 
"' 

z 
"-' Clr1ches1 z 
~ :'.i le Fl 

"' "' 

\TT.-\CII\IE'\"l'S ( ~ l 

___ Geologic Log 

__ Well Conslruclion Diagram 

__ Geopnysical Log(s) 

0: -o z,_ 
u 

U:::, 
c:, 

__ $011/VJater Chemical Analyses 

IU 

"' 0:: 

::J 
w: 

__ Other __________ _ 

ATTACil ADDITIONAL INFORMATION, IF IT EXISTS. 

,Fc•eti 

CASIXG (S) 

MATERIAL; INTERNAL GAUGE 
GRADE DIAMETER OR WALL 

1lnches) THICKNESS 

• DR[SS 

WATER LEVEL ---'~"""--cVc--,-__ (Fl.) & DATE MEASURED 9? - J - C, 

ESTIMATED YIELD' /;J, (GPM) & TEST TYPS: 4t/l I.J.~_l:r 
TEST LENGTH -¥-- (Hrs.) TOTAL ORAWDOWNZ.9:o (Ft.) 
• _\ 1,~y Hilt be rrpn',l"f/lfilti.:e ~r II .:-di'.<- /1mg-te1111 yidd. 

DEPTH 
FROM SURFACE 

A'.'.Xl'L-\R \1.-\TERIAL 

SLOT SIZE 
IF ANY 
(Inches) Ft. to Fl. 

TYPE 

CE- BEN-MENT TONITf FILL 
(.:::'..) (~) (.:::'..) 

FILTER PACK 
(TYPE/SIZE) 

Signed / /4,...C/~ ◄~-
• w!'l:lORILLERIAUT!IDRIZFD RfPR£SEIUAllVE e,, 

JF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUT\VEL Y NUMBERED FORM 

-----------------·~---__ ,,,., _______ _ 
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STATE OF CALIFOBNIA ORIGINAL 
FIie with DWR WELL COMPLETION BEPORT 
Page_l_ of _1_ 
Owner's Well No. __ __,_..,.... ___ _ 

Refsr to Inuruction Pamphlet 

11_18_94 No. 5 4 6 3 6 Q 
Date Work Began 11-14-94 , Ended 

• 
Local Permit Agencl" Napa County Environmental Mgmt. 

Permit No. 37780 Permit Dal:e _11_-4_-___ 9_4 ___ ___,,_,...,,,... 
. 1:-.-· 

J I I I I J I ' I 

0 

• 

' 
I 

I 

I 

' ' 
I 

' 
I 

' 
I 

I 

I 
I 

I 

I 

' 
.•. 

I 
I 
I 

I 

I 
I 
I 

----.-------------------11~ '\------' 
I 

• 

- DSSlROYO)esadbe 
Pl>JC8dures81111Mel8tfal8 
Under "GE'OLOGICLOG'7 

ti •PLANNED USE(S) • 
~ (£) 

_ MONITORING 

WATI!RSUl'Pl.Y 

-Dollle8tlo 

_Pu!Jlla 

...xlnlgatlrm 
-IDdu8lrlal 

-"TESTWELL" 

--7----------------;._::::._ _____ SOUTH--------1 I 
- CAlHODlC PROTEC-

TION ~:e~~~=Landmotb 
PLEASE BE ACCllBl.TE v COMPIErE. 

I 

' I 
- OnlER (Speolfy) 

I 

I 

' I 
I 
I 
I 

----+----+-------------------1 ~~ Rotary (air) FLUID ______ _ 
I I - WATER LEVEL & YIELD OF COMPLETED WELL -------------------------1 _____ ,__ _ ___, _________________ ~ C:,~ATIC 36 (RJ & DATE MEASURED 11-18-94 ' I 

I I 

1---------------1-------------------1 ESTIMATED YIELD• 50. (G?M) & TEST TYPE air lift 
TOTAL DEPTH OF BORING 300 (Feet) TEST LENGTH _2_ Ok) TOTAL DRAWDOWN NIA . (FtJ 

TOTAL DEPTH OF COMPLEI'ED WElL 270 (Feet) • Mrq not he~ of a 'Well't long-term 'Jield. 

DEPTH BORE-PROM SURFACE: HOLE 
DIA. 

Ft. to Ft. 
(lnclma) 

o: 25 10 
?S• 300 8 

I . 
a: 50 

,o, 270 
I 

TYPE{-.'\ 

! I ~1 t g 

X 
X 

MATERIAL/ 
GRADE 

nlastic 
nlastic 

CASING(S) 

INTERNAL 
DIAMETER 

(IIIOllell) 

5 
5 

GAUGE 
OR WALL 

THICt(N!SS 

SDR-21 
SDR-21 

SLar SIZe 
IF ANY 
(lnolte8) 

1/8" 

DEPTH 
FROM SURFACE 

Ft. to Ft. 

n: 3 
3• 20 

20: 270 
I 
I . 
I 

ANNULAR MATERIAL 

TYPE 
CE- BEN· 

MENT roNllI FIIJ. FILTER PACK 
(t'..) (£) (L) 

(TYPEJSIZE) 

X A 

X 2rout 
I .nea nravel 

'. 1-_::::::::"---_,.j~---L.....L.....L_-:.:.-:.:.:.-... -_-_-_-_-_-_..L_-_-_-_-_-_..,,_-_-_-_-_-_-_--'----- .. ______ ...,_ __ -:.~-=--=-~'=--=--=-~-:.-:.-:.-:.-:.-:.-:.-:.-:.-:: 
ATTACHMENTS (£) CERTJFICATION STATEMENT 

I, the undersigned. oerttry that this report la complete and accurate to the bast of my knowledge and belief • 

NAME HUCKFELDT WELL DRILLING f'£f 7 
(PERSOH, fllllll, OR COlll'Ol!ATIOJII) (lYPED OR l'RIIMO) · 

- GeologlcL0g 

- Well Construction Diagram 

- Geophyafoal t.ag{e.) 

21 0 Penn Lane _ SoDIWater CllemlDal Analyses 

- Other-------- ADDRESS 
CA 94559 
STAlI 211' 

11-28-94 
ATTACH ADDITIONAL INFORMATION. IF IT EXISTS.. Signed wru mmm DAT£ SlUN£I) 

439-746 
C-57 LIOOffi NUMBER 

DWR188REV. 7.90 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSEOUTIVB. Y NUMBERED FORM 
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STATE OF CAUFOllNIA 

WELL COMPLETION REPORT lo.8"rN'J~1_.1\.sfl 21 ~ , 1 _ .. ?WRJIS~O§~y - DO ~OT FILL 'i I . 
ST/i Wl!I.L NO./STATION NO. 

---, -, -,-,-----1 □ 1 1 , 1 ID 
LAnTUD!! 

I I 1 

LONGITUDE 

I I I 

MODJPICAllONtREPAIR 

_l'.leepen 

- 0lher (Spaalfy) 

- DSBTR0Y (Dasarlle 
Ptuo8dln8 lltWl&l&ferlsl8 
Uoder UGE01.0Cl'CLOO'? 

1---~·----·---,--<~-,~\~\-\~~~-:_~_·,, ____________ ..... ; ~· 
1-----1-..' ---· _·•.-'···-'....,,-':»'1,:..:·~ .... .\_'_-____ ~ ________ -1!1 

Iii "'PLANNED USE(S) • 
;:i (£) 

- MONITORlXG 
' -· 
I WATERSUPPI.Y 
I 
I 

I 

o-;------I 
I 
I 

• 

- Dacll88llo 

_Publlo 

..I. lnlgal!an 

-lndtl8tl!al 

• 

I 

' 
I 
I 

I 

I 

...... 

-------~----~J===::-:: SOUTH--------1 
Illutrate m »-llie Drafanoe of Well from Latulmarb 
awbuBoade,~Fenoea,lbom,lllk. 
PLEASE BE ACCUJIAT.E v CO.MP.lEl'E. 

- "TEST weu. • 
--CATHODlC PROTEC-. ·"llON 
-Onll!R(Spealfy) 

I 
I 
I 

1---;..: ---------------------1~ Rotary (air) FLUJD _______ _ 
: -WATER LEVEL & YIELD OF COMPLETED WELL -I 

I 

I 

---..-, --...... ------------------1 ~ creJ[ATIC 65 (Ft.) a DATE MEASURED 11-18-94 

i----'-' ---------------------1 ESTIMATED V1ELD* 1 CGPM> a~ TYPE air lift 
TOTAL DEPTII OF BORING 320 (Feet) TEST LENGTH _2_ (Hrs.) TOTAL DRAWDOWN N/A (Ft.) 

TOTAL DEPTII OF COMPLETED WELL 160 (Feet) • May 'IU1t be ffJJFIS1flltlJtiw of ll m/', ~ yield. 

DiPTH CASING(S) DEPTH ANNULAR MATERIAL 
FROM SURFACE BORE-

TYPE( ✓} FROM SURFACE TYPE HOLE 
DIA. I ~1 ~ MATERIAL/ INTERNAL GAUGE SLOT SIZE 

CE· BEN• 
(lldes) ! GRADE DIAMS'TER OR WALL IF ANY MENT 10Nn'E FD.L Fll.TSI PACK 

Ft. to Ft. ii! (lnalle8) THICKNESS (lrJcheeJ Ft. to Ft (£) (£} (£) (TYPE/SIZE) 

o: 25 10 o: 3 I concrete 
25 I ~70 8 3, 20 X !!rout 

I 20: 300 X oea !!ravel t 

a: li.O I olastic 5 SDR-21 I 

' An , 1 ,;n X n1 qRf-'T (" 5 SDR-21 .062 I 

! I 

ATTACHMENTS ( ~) - CERTIFICATION STATEMENT 

_GeologlcLog 
I, the undersigned. certify that this repurt Is complete and accurate to the best of my knowledge and beUef • 

NAME HUCKFELDT WELL DRIIJ..ING . . f'll/. - WellconstnlCllonDiag;rem 
(l'ERSCIN, l'lllM, Oll CORl'OJll(llON) (TYl'm OR l'Rllmll) 

- Geophyaloal t.og:(11) 
CA 94559 - Soll/Water Chemlcal Analy8N 2110 Penny Lane NaRa 

=wru~JJb:~ 
CllY STAlE lll' 

-Oll!lll' 11-28-94 439-746 
ATTACII ADDmONAL INFORMATION. IF IT EXlSTS, DAlE Sl8NED c-57 utENSENUDER 

DWR 188 BEV. 7-80 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 

I 
I 
I 
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ORIGINAL STATE OF CALIFORNIA ~~}1jE o;;-t,-~ NiT fJLL 'j 10 o, , 1 " 1 1 1 · FIie with DWR WELL COMPLETION REPORT 
Page _1_ of _1_ Refn io lnstrfletion Pamphlet 

Owner'sWellNo.______ 'No. 462850 
STATE WELL. NO.ISl'AllON NO. 

.----,-,-,-,--.I□ I j ' I I □ 
Date Work Began 11-9-1993 • Ended 11-17-1993 LATllUDS L0NGITUW! 

• 
LocalPermitAgen~ Napa County Environmental Mgmt. 

Permit No. J42lt.5 Pennit Date _l_0---'-28_-_9_3 ___ ..,...,..!'>-
J I I 

,__ _______ GEOLOGIC LOG --------"T"'"" __ ..,..,...,.....,.. 
ORIENTATION (£) .!.... YER11CAL - HORIZON1'A1. - ANGLE -

DEPTH TO FIBST WATEL _ _M_(Ft.) BELOW SURFACE 
DEPIH FROM 

SURFACE DESCBIPTION ---, 
Ft, to FL . grainm:e, 

k 02,~ c_::P~ge 390 Parcel _0....,0..,,6.__ ____ _ ;~'. ·:.: Range ___ Section _______ _ 

·~ r r NORJH Longitude-=~'-==,----1-• -=.---"WEST._., 
_, DEG. MIN. S&C. DEB. MIN. SEC. 

- LOCATION SIETCB----.,.-A .. CTIVITY (£) 
1------,,-----'1....,.._..,_....__----,,..,...-~"'r.-"...--.t"'---""""'--=::-'l""'~~-1·-------NORTH .o,__ NEW wat. 

'-,:" IIIODll'ICA1lONIREPAJR 

_Daepea 

-Olla(8paolfy) 

- DSSTROY (l)llsctlb9 
l"1ooeclilteaandMatelfalil 
Uncliw"GliOI.OOJCLOS'? 

I.ii PLANNED USE(S) 
:i (£) 

- MONlT0R[N8 

WA1SI 8Ul'?I..Y 

L Dorl!eatlG 

-Pallllo 

-r------!----+------t -1ffl9111!011 

-lllclll8trlal 

- "1E8T WSJ. .. 

- CA1HODIC PROT&C-
TION 

- 01H&R (Spealfw) 

1----1----:,-----------------------1~ Rotary {air) FLUID-------
WATEB LEVEL & YIELD OF COMPLETED WELL 

1------o----+-------------------1 ~ ?'...;[Alic 61 (Ft.) a DATE MEASlJREl'l ll-17-93 
1----'-----'---------a.--------------1 ESllMAlEI) 't1E1.D• 2 CGPM) a TEST 'TYPE air lift 

TOTAL DEPTH OF BORING 320 (Feet) 
TOTAL DEPTH OF COMPLETED WELL J 98 

DEPTH BORE-FROM SURFACE HOtE 
DIA. 

FL to Ft. 
(lnohes) 

10 
8 

·2 X 
52 X 

(Feet) 

MATERIAL/ 
MADE 

steel 
lastic 
lastic 

CA.SING{S) 

INTERNAL 
DIAMETER 

(lQDlte&) 

8 
5 
5 

TEST LENQ'JH _2_ (Hrs.) TOTAL DRAWDOWN 195 (R,) 

• MtrJ• W~of II 'WdJ's /ong--term Jield. 

DEPTH 
FROM SURFACE 

ANNUL.AB MATEJUAL 

GAUGE 
OR WALL 

THICKNESS 

SDR-21 
SDR-21 1/8 

TYPE 
1------- CE· BEN· 

FL to 
MENT IDNll'E FU.J. 

Ft. (£) (£) (L) 

o: 14 X 
50 X 

50' 320 

FILTER PACK 
(TYPE/SIZE) 

198 X 
:::::::::::""'A•T-T_A_C_.H_M_E_N_T_S....._( _ ... ., ... ) ":,:,":,:,':,~";.:_:_:_:_:_:_:_:_:_:_:_:_-:_:_:_:_:_:_:.___,C_,E~B~T ... IF ... 1--C.....,AT.,_I_O_N_S_T_A._T ... E .. M_E_N_.T _____ .... _ -_ -_ ... _ -... -_ -_ .... _ -_ -_ -_ ---------_ ---,.. 

- Geologic Log 

- WeD ComllracUon Diagram 

I, the undersigned, certify that this report ls compJete and accurafe to the beat of my knowledge and belief. 

NAME HUCKFELDT WELL DRILLING / ff7 
(PERSON. flRM, OR CORPtlllAlimO C1fflD OR f'RME)) 

_ G41ophplcall.og(&) 

- Soll/Wider Chem!caJ Alla[yas 2 10 P N C 4559 
-Olllet--------

ATTACH ADDmONAL INFORMA770N. IF rr .SOSTS. Signed WEI.I. r.D/i~TE~~~~ 439-746 
C-57 LICENSJ:'. 1'IUMBEII 

DWRlllllllEV.7-90 If ADDITIONAL. SPACE IS MEEOED, USE MEXT CONSECUltVEl.Y NUMBERED FORM 
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• 
STATE OF CALIFORNIA ORIGINAL 

File with DWR WELL COMPLETION REPORT 
Page 1 of 1 
Owner's Well No,_1~-~2=0~1~0 ______ _ 

Refer lo Ins/ruction Pamphlel 

.NO.·E01-12798 
Date Work Began 6/22/2010 Ended7/7/2010 · 

Local Permit Agency Napa County Eovirnoroental Mgmt 
Permit No. E10-00251 Permit Date· 61.17/2010 APN/TRS/OTHER 

GEOLOGIC LOG --'--'------''---'---~--'--

ORIENTATION (L) _,L.__ VERTICAL - HORIZONTAL - ANGLE _(SPECIFY) 
DRILLING 

1--------, METHOD ROTARY FLUID ~A=IR~---
DESCRIPTION 

Ft. Fl. Describe material, grain, size, color, etc. 
0 :, 3' BOULDER WELL LOCATIO 

1----;----.;-: ------------------1 Address 1200 Conn Valley Koad 
1---~3-+:-~1-'-2+: "-B'--'-R-"-O-'-WC..C.N-'-A'--'S.CC..Hc..c.c..c.W...c./-=E-'-'-M=B-=E=D-=D-=E=D_S""'A-'-'N-'-'D"-S=-------1 City St. Helena CA 
___ 12_: __ 1_4_! _B_O_U_L_D_E_R _____________ ---1 CountyN.~a,,,_,a~------------------
i-----14_: __ 5_0_:_B_R_O_W_N_A_S_H_W_/_E_M_B_E_D_D_E_D_S_A_N_D_S ____ I APN Book 025 Page 180 Parcel -=04..,_,6"--------

50: 70: GREEN CLAY -1-----,---~--------------------1 Township --- Range ___ Section _________ _ 
70: 100: BROWN CLAY 1-----,------,.--------------------1 Latitude __ ~-~---

100: 130 : BROWN SANDY ASH DEG. MIN. SEC. DEG. MIN. SEC. 
i----_-13-::--0~:,---25-5-c:-:S-:H-A-L-:E-&-:--:-C-L_A_Y ____________ I---- LOCATION SKETCH-----ACTIVITY (?) 

NORTH _L NEW WELL . : . 
255: 290: SHALE & CLAY / 10% SANDSTONE 
290 i 300 i BROWN SANDSTONE 
300: 378: SHALE & CLAY 
378: 520: 40% SANDSTONE/ 60% SHALE & CLAY 
520: 620 : 90% SANDSTONE / 10% SHALE 
620: 622: HARD SANDSTONE 
_622: 635: SANDSTONE 
635: 790: SHALE & CLAY Iii 

1---79,....,0-+!-1.,...0,....,0....,.0+! .,...80.,...,o/c...,..o_S_H_A_L_E_/_2_0°,..,.1/o_C_L_A_Y ________ I ~ 

l'l.V01 

MODIFICATION/REPAIR 
- Deepen 
- Other (Specify) 

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

PLANNED USES ( L) 
WATER SUPPLY 

I- _,,L_ Domestic - Public 
~ _,,L_ Irrigation _ Industrial 

• ,___ _____ :_C_O_N_TI_N_U_E_D_C_A_S_IN_G_LA_Y_O_U_T ______ , 
488: 508 : BLANK PVC 5" 

MONITORING -
TEST WELL_ 

ATHODIC PROTECTION
HEAT EXCHANGE

DIRECT PUSH_ 
INJECTION_ 

VAPOR EXTRACTION -
SPARGING_ 

• 

508: 638 : SCREEN PVC 5" .032 SLOT 
638: 658 : BLANK PVC 5" 

>-------- SOUTH --------1 
t--------~--------------------I //111strate or Describe Distance of Well from Roads, Buildings, 

Fences, Rivers, etc. and attach a map. Use additional paper if 
t---------+--------------------I nece,snry. PLEASE BE ACCURATE & COMPLETE. 

REMEDIATION_ 
OTHER (SPECIFY)-

WATER LEVEL & YIELD OF COMPLETED WELL 

DEPTH TO FIRST WATER 290 (Fl.) BELOW SURFACE 1 
DEPTH OF STATIC 

t-------i------+--------------------I WATER LEVEL 138 (Ft.) & DATE MEASURED _7_/7_/_2_0_1 _0 _____ 1 
ESTIMATED YIELD • 3 (GPM) & TEST TYPE~A~l~R~L~IF~T~-----1 
TEST LENGTH_4 __ (Hrs.) TOTAL DRAWDOWNN/A (Ft.) TOT AL DEPTH OF BORfNG 1000 (Feet) 

TOT AL DEPTH OF COMPLETED WELL 658 

DEPTH BORE-FROM SURFACE HOLE TYPE/_✓) 

DIA. ,.: 
ffi J ~ ' (Inches) z w z a: 

Ft. to Ft. :5 0: 0 ...J u u ...J m Vl i: Li: 

0: 30 12 
30: 1000 9 

U: .!t:>l:S v' 

-'00: ;jU!j v' 

.)UO: J41:S v' 

"tOO V 

(Feet) 

CASING (S) 

MATERIAL I 
GRADE 

PVC F480 
PVC F480 
PVC F480 
PVC F480 

INTERNAL GAUGE 
DIAMETER OR WALL 
(Inches) THICKNESS 

5 SDR-21 
5 SDR-21 
5 SDR-21 
5 SDR-21 

Ma not be re resentative o a we/l's Ion -term ield. 

SLOT SIZE 
IF ANY 
(Inches) 

.032 

.032 

DEPTH 
FROM SURFACE 

Ft. to Ft. 

o: ~ 

~: ?A 

26 1000 

CE-
MENT 
I ✓\ 

✓ 

ANNULAR MATERIAL 

TYPF 

BEN-
TONIT FILL FILTER PACK 
(✓) w (TYPE/SIZE) 

l"'n1>..1r.RFTF 
✓ /"'I-UP~ 

✓ PEA GRAVEL 

~..-Qi 
::==-:.-:..-:..-A-T_T_A_C..,H_M_E-NT_S ..... (-:t..-'l--'=====--:,--.., ------_ -_ -_-'..,.-_-_-_-_-,:,:,::======-c_E_R_T_I_F__,ICA1..T_IO_N_S_T~A-T_E_M_E_N_T1----_""'_-_-_-_-'_-_-_-_ ... ,:_-_-_-_-_-_-_-_-_-,:.::::: 

- Geologic Log I, the undersigned, certify that this report Is complete and accurate to the best of my knowledge and belief. 
_ Well Construction Diagram 
_ Geophysical Log(s) 
- Soll/Water Chemical Analysis 
- Other ________ _ 

NA C. 
OR PRINTED) 

ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. Signed WELL DRILLER/AUTHOR! ED REPR SENTATIVE 

CITY 

DWR 188 REV. 11.97 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVEL V NUMBERED FORM 

07/07/10 
DATE SIGNED 

STATE ZIP 
439-746 
C-57 LICENSE NUMBER 
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ST,\TE OF L,\I.IFOllc'L\ DWR USE ONLY .- DO, NOT FJLL JN ORIGINAL 
File with DWR WELL COMPLETION REPORT 

STATE WELL 0.!$TATION NO Pa.~e __ of __ _ 

01nu.·r·s Wdl :\'o. -,,:;------.-T""Jr----:-.----...-.c-----

1 hie' \\'mk l\n~all .&...l..,_~L-o1--1----"'"'----"-~"~ 

I .c>l';d l'l'l'lllit 

l'1·rn1 i I .'-.:o. -1-,.,_---l~;p........,,.._+-----

OR!ENT .. TION ( O::..) 

UrJi·,- fr) ln,trru·/tOII l',11,,p/,lct 

~-~IJJL......J.I ___.____.___.____.____,JI] 
LATITUDE LONGLiLDE 

____ Sl'ction ___________ _ 

-=--L __ ....._ __ N_O""Rc:.Ti=K Lon?;itudt- --~--~ ___ W_E_ST 
DEG. MIN. SEC. DEG. MIN. SEC. 

l---..;---_,;,.L.....1....---"!p!.L.....:=.._p~~~-¥!!!!!)...,.~~u.:~,.;r_,~f-----::¾.-- LOCATIO:\' SKETCH ----rmACTI\'ITY ( o::..) 
l--4.l~-----NORTH-----------1 

,--.--------n~-:--,---W--ah:::'.',J°ll\?r~~~i7"l""i~1 NEW WELL 

MODIFICATION/REPAIR 
_ Deepen 

l,; 

- OIMr (SpecifyJ 

- DESTROY {Describe 
Procedures and Materials 
Under · GE'OLOGJC LOG"J 

Pl.A:\'1':ED CSES ( .::'.'.. l 
WATER SUPPLY 

DomiQst,c _ :Pt.1b-l1c 

Irrigation _ Industrial 

l------------,.---------------------------1 ~ MONITORING _ 

TEST WELL_ 

CATHODIC PFlOTECTION _ 

HEAT EXCHANGE_ 

Oll~ECT PUSH _ 

INJECTION_ 

VAPOR EXTRACTION _ 

SPARGING _ 

RE:MEDIATION _ 

OTHrn (SPECIFY) _ 

WATER LEVEL & YIELD 011 CO'.\IPLETED WELL 

DEPTH TO FIRST WATER ~ (Ft) BELOW SURFACE 

DEPTH OF STATIC a_ A J 
WATER LEVEL ra (f't) & DATE MEASURED r-/ 7-• V,L 

TllT\1. IWl'TII 

Ttff\l. lll-:l'TII 

Ill-' IIOlll'\(; ;;lo ,F,·,•t: 

lll' ('()\ll'LETED ,n:u.~0O 
ESTIMATED YIELD • S-0 (GPM) & TEST TYPE L4/4 L.err 
TEST LENGTH __L (Hrs.) TOTAL ORAWDOWN l¥tJ (Ft.) 

• ,H11r not be rcp1·c..-e11111tiv,· of ,1 <1•el/'., long-te1711 _vieM. 

DEPlH BORE-
FROM SURFACE 

HOLE TYPE (0::..) 

r,. 

DIA. 
"' "' 0:: 

E..u ·O 
(ln.chesJ z u, z >-

10 Ft. ".'i 0:: Ou 
m '-> U:::, 

"' Cl 

__ Geolog,c log 

____ Well Construcl1on Diagram 

__ Geopt1ysical Log{s) 

__ S011/Water Chemical Analyses 

LU 
CL 
a: 
:j 
ii: 

Otl1e, __________ _ 

ATTACH ADDITIONAL INFORMATION. IF IT EXISTS. 

C.\Sii\G (S) 

MATERIAL I INTERNAL GAUGE SLOT SIZE 

GRADE DIAMETER OR WALL IF ANY 
[Inches) THICKNESS (Inches) 

(,,,. J'' '1_t)t, 
/r I • ,, ,. 1 /t 

:.::~~ 
WELLOR\LLER/AUTHRIZFD llEPRESENTIITIV[ 

DEPTH 
FROM SURFACE 

Ft. lo Fl. 

A:\:\l."L.\R ~IATERIAL 

TYPE 

FILL •ILTER PACK 
(TYPE/SIZE) 

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 

---.- - -- - - --· -- -·- - - - -~--------
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ORIGINAL 
Fila with DWR 

STATE OF CALIFORNIA 

WELL COMPLETION REPORT 
: as USE ONL~ P:srT FILL •r 

Page L of _j_ 
Owner's Well No. -......--=--::--:::e-:------ No. 5 4 7 4 6 9 

Refn u, lnttrue:ion Pamphlet STATS waL NO./STAllON NO. 

.---,-,-, -,------.11]1 1 , 1 
LAtmrm! LONGITUDE 

II] 
3 20 96 . Ended 3-25-96 Date Work Began· - -

•
- Local Permit Age~ Napa Co. Dept. of Env i ronmenta 1 Mgmgt 

Permit No. 41603 Permit Date 3-18-96 
-------- GEOLOGIC LOG ___________ ...,.....,.....,....,_~ 

I I I I I I ) I 

ORIENTATION (t'..) L, VERTIOAL - HORIZONTAL - ANGt.E - (SPECIFY) 

DE?'lli FROM DEFl'H TO FIBST WATER.fill.._(Ft.) BELOW SllllFA~ /I~ 
SURf'ACE DESCRIPTION \ \< 

Ft. to Ft. Describe ~ ~ · colm ere. \\ \ \ 

~-T, f\ \ ~;:~ V Ii 
_____ .__ _ __,•_··~...,::~,...\,..a.._·:_,--------------' 

MODlflCA1IONIRS>AIR 

_Deepell 

- Olller (SpeclfJ) 

- DEmlOY tDascrillll 
Pnloedlll'8salldMaJel1afll 
llllddt~LOS'7 

PLANNED USE(S) 
(.i!.) 

- MONITORING 

WAlER SUPPLY 

..x.. DGme8llo 

_Pllbllo -~---+---------1 -fr!!aallon 
_imlllslllal 

• 

- "TEST WB.l.M 
s12e Screen o 

t--":1iJ4irQ.---t~16iE"iQ~~7.X=;.;:;._---.....;;;..;;;...;...;;...a.... ______ --,_Llllustrate--M-~--m:::'!J-W-'ell-f,om___,umdmarb __ _ 

160 , 200 , X • ~_t;~~7'~~ 

- CA1H0DlC J'R01EC+ 
TION 

_ OlHJ!A(BJNIClf,) 

DRILLING ' 
1-----,f-----!------------------1METH00 Rotary FLUJD_....,1;1M~ud..._ ___ _ 

WATER LEVEL & YIELD OF COMPLETED WELL 

1------<,__ _ __. ________________ ----1 =-~ 'r_"..Jg_ATIC 25 (Ft.) & DA1E MEASURED 3-25-96 
1-----'----'------------------1ESTIMATED YIELD. 50 - <GPMl a TEST TYPE Air lift 

TOTAL DEPTH OF BORING 2QQ (Feet) 
TOTAL DEPTII OF COMPLETED WELL ?QQ 

DEPTH 
FROM SURFACE BORE

HOLE 
DlA. 

(Inches) 

X 
X 

X 

(Feet) 

MATERIAL/ 
GRADE 

C.UING(S) 

TEST LENaTH ...A,__ G-lraJ TOTAL DRAWDOWN 120 (Ft.) 

• Ma, 11ot be ~e of a ml'& kmg-temt ,kid. 

DEPTH 
FFl0M SURFACE 

ANNULAB MATERIAL 

SLOT SIZE 
11' ANY 
(lnol1ea) 

.030 

.030 

.030 

TYPE 

-------1 CE- BEN-
Ft.: to Ft. MENT 10lfflE FILL 

(t:.) (£) (t:.) 

X 
22: ' 200 X 

FILTER PACK 
(TYPE/SIZE) 

ravel 

ATTACHMENTS(£)--- _CEBTIFICA ION STATEMENT 

- Geologlc Log 

- WeU C011$1n1a11an Diagram 

- Geopbyalaal L4Sl(a) 

- Soll/Water CIIClmlcal Ana!yees 

I, the undersigned, cerlffy that thla report Is complete and· accurate to the best of my-knowledge and belief. 

NAME~shier-Gregson Inc. . ¢d::-D 
-- <till CilliP8HA11dN) (IYPED OR l'RINTEO) 

5365 Napa-Vallejo Hwy American Canyon,Ca94589 
CRY ZII' - Olhet __________ _ 

ATTACH ADDITIONAL /NFORMAT10N. IF rr EXISTS. 
258826 

e-57 IJt:ENS£ NUDER 
DWR 188 IIEV. 'i'-90 E NEXT CONSECUTIVELY NUM$ERED FORM 

-j 

I 
' i 
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APPENDIX B 

PUMP TEST, WELL  2 

2 pages following 

 

  



Phone: 707 823 3191 Fax: 707 317 0057 Email: rayswelltesting@gmail.com Lic#:903708 
Address: 4853 Vine Hill Rd, Sebastopol Ca 95472 

Date: 09/16/15 
Report#: 7608 
Report By: Cody Monday 

Subject Property Address: 
Customer Name: 

704 Greenfield Rd, Saint Helena CA 94574 
Josh Clark - Clark Vineyard Management 

WELL DATA: 

Location/Description of well: 
Type of Well: 
Depth of Well: 
Diameter of Well Casing: 

To the right of the driveway 
Drilled 
Probe stopped in casing at 272 feet 
8" O.D. Steel 

Sanitary Seal (plate seal at top of well): Yes 
Annular Well Seal (in ground seal of bore hole): Unknown - please refer to well log 

PUMP DATA: 

Pump HP and Type: 
Depth of Pump Suction: 
Size of Tee at Well Head: 
Submersible Cable Size: 
Water Level Control: 
Backpressure Test: 

2 HP 230V Submersible 
Unknown - probe stopped in drop pipe at 113' 
1.25" 
#10-4 
PumpSaver 77C 
*3.5 GPM@ 70 PSI @243.1'@8.5 amps 

WELL PRODUCTION SUMMARY (see next page for pumping log): 

Length of Test: 5 Hours 
Type of Test: Drawdown and constant pumping level 

Static Water Level: 243.1 Feet Starting Flow 9.3GPM 

12.9GPM 
Water Level Drawdown: 2 Feet 
Final Pumping Level: 245.1 Feet Final Flow 

WATER LEVEL RECOVERY SUMMARY: 

Pre Test Static Water Level: 
Post Test Static Water Level: 
Water Level Drawdown: 
Water Level Recovery: 
Water LeveJ Recovery as % of Drawdown: 
Length Between End of Test and Recovery: 

Page 1 

243.1 Feet 
243.1 Feet 

2 Feet 
2Feet 

100.00% 
10 Minutes 



WELL PRODUCTION DATA & PUMPING LOG: 

Sulfur 
Date Time Interval Water Level Appearance Odor Sand GPM 
09/16/15 10:20AM 15 Minutes 243.1 Yellow No No 9.3 
09/16/15 10:35AM 15 Minutes 244.3 
09/16/15 

Orange No ½ Pinch Casing 13. 7 
10:50AM 15 Minutes 245 Orange No ½ Pinch Casing 13 .1 

09/16/15 11 :05AM 15 Minutes 
09/16/15 11 :20 AM 15 Minutes 
09/16/15 11 :35AM 15 Minutes 
09/16/15 11:50AM 15 Minutes 
09/16/15 12:05 PM 15 Minutes 
09/16/15 12:20 PM 30 Minutes 
09/16/15 12:50 PM ~o Minutes 
09/16/15 01:20 PM 30 Minutes 
09/16/15 01 :50 PM 30 Minutes 
09/16/15 02:20PM 30 Minutes 
09/16/15 02:50 PM 30 Minutes 
09/16/15 03:20 PM 30 Minutes 

Final Pumping Level: 
Final Flow Rate: 

WATER LEVEL RECOVERY DATA: 

Date 
09/16/15 
09/17/15 

Time 
03:25 PM 
03:30 PM 

Interval 
5 Minutes 
5 Minutes 

245.1 
245.1 
245.1 
245.1 
245.1 
245.1 
245.1 
245.1 
245.1 
245.1 
245.1 
245.1 

245.1 Feet 
12.9GPM 

Orange 
Orange 
Orange 
Orange 
Orange 
Orange 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow 
Yellow 

Water Level Recovery % 
243.5 80.00% 
243.1 100.00% 

Final post test static level measurement: 243.1 Feet 
Final Water Level Recovery as% of Drawdown: 100.00% 
Length of time between end of test and recovery: 10 Minutes 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

*NOTE: the pump output pressure test indicates plugging, wear or a hole in pipe. 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

Water levels and well depth are measured as feet below top of well casing unless otherwise noted. 

DISCLAIMER: 
Results of well production are accurate only at time oftest. We cannot predict future production or 
water yield. 

WATER QUALITY: (The following samples are being analyzed, please refer to follow up report) 
Analysis Choice: Irrigation + arsenic Turnaround: Standard 

Page2 

12.9 
12.9 
12.9 
12.9 
12.9 
12.9 
12.9 
12.9 
12.9 
12.9 
12.9 
12.9 
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APPENDIX C 

PUMP TEST ANALYSIS SUMMARIES FOR AQUIFER HYDRAULIC PARAMETERS 

3 PAGES FOLLOWING 

 

 



□ 

1.6 

.,...._ 

.'.):'. 1.2 □ .._,. 
..., 
C 
Q) 

E 
Q) 
(.) 
ro 
0. 
U) 0.8 0 

0.4 □ 

0. '--~"------'-----'------'-__J_-------'----'--JL...J_L.-__ -'--_....L....c,-------1.....---1...-'-----'-------l-1....J 

10. 100. 1000. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: N:\Projects\ActiveProjects\THR 1-17 NaQa WAA\Data\Working\THRPUMPTEST.agt 
Date: 11 /20/18 Time: 11 :30:32 

PROJECT INFORMATION 

Company: OEI 
Client: THR 1-18 
Project: 1 
Location: Greenfield Rd 
Test Well: Domestic Well #2 
Test Date: 9/16/15 

WELL DATA 

PumQing Wells Observation Wells 

I Well Name 
I 

X (ft} 
I 

Y (ID_\ I Well Na~e 
I 

X (ft} 
I 

y (ft} 
I Domestic 0 0 ° Domestic 0 0 

SOLUTION 

Aquifer Model: Confined Solution Method: Theis - -

T = 1440. tt2/day s = 0.001 
Kz/Kr = 1. b = 200. ft --



2' -- 1.2 ...., 
C 
Q) 

E 
Q) 
t) 
ro 
CL 
Cl) 

0 0.8 

0.4 0 

0. ~----'------'-----'---'----___,_--'--'---'---J'------'------'---___,_--'----'-----'--'--'-' 

10. 100. 1000. 

Adjusted Time (min) 

WELL TEST ANALYSIS 

Data Set: N:\Projects\ActiveProjects\THR 1-17 Na(2a WAA\Data\Working\THRPUMPTEST.agt 
Date: 11 /20/18 Time: 11 :29:39 

PROJECT INFORMATION 

Company: OEI 
Client: THR 1-18 
Project: 1 
Location: Greenfield Rd 
Test Well : Domestic Well #2 
Test Date: 9/16/15 

AQUIFER DATA 

Saturated Thickness: 200. ft Anisotropy Ratio (Kz/Kr): 1_ -

WELL DATA 

Pumping Wells Observation Wells 
I Well Name I X (ft) I y (ft) I I Well Name 

I 
X {ft} 

I I Domestic I 0 I 0 I : 0 Domestic 0 

SOLUTION 

Aquifer Model: Confined Solution Method: Coo(2er-Jacob 

T = 1440. tt2tday S = 0.001 --

Ygo I 



16. 

-C .E 12. --co 
O'l -Q) 
O'l 
L.. 

co 
.c u 8. CJ) 

i5 

4_. 

0. ~--~-_.__---'---'-----'-.......___.---'-'-----_.__-_._,m___,_---'--'---'-'------'-----" 

10. 100. 1000. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: N:\Projects\ActiveProjects\THR 1-17 Na12a WAA\Data\Working\THRPUMPTEST.agt 
Date: 11/20/18 Time: 11 :34:43 

PROJECT INFORMATION 

Company: OEI 
Client: THR 1-18 
Project: .:!_ 

Location: Greenfield Rd 
Test Well : Domestic Well #2 
Test Date: 9/16/15 

WELL DATA 

Pumpinq Wells Observation Wells 
I Well Name X (ft) I y (ft) I I Well Name 

I 
X (ft} 

I 
y (ft} 

I IO Domestic 0 I 0 I Domestic 0 0 

SOLUTION 

Aquifer Model: LeakY(So"'C-, ~) Solution Method: Hantush-Jacob 

T = 1440. ft2/day S = 0.001 
r/8 = 0.1 Kz/Kr = 1. -
b = 200. ft --


	THR_WAA-Working_Version4Final
	All logs
	Well1_2016 Well completion report
	Well3_0003CE8A_Redacted
	Well5_00084806_Redacted
	Well6_00042812_Redacted
	Well7_00027A2E_Redacted
	Well8_00084704_Redacted
	Well10_00084708_Redacted
	Well11_00084709_Redacted
	Well12_00027A32_Redacted
	Well13_00027A30_Redacted
	Well14_000956D9_Redacted
	Well15_000956E0_Redacted
	Well16_00027A31_Redacted
	Well17_000956DD_Redacted
	Well18_000956DC_Redacted
	Well19_000956DE_Redacted
	Well21_00042832_Redacted
	Well22_00027A46_Redacted
	Well29_00095737_Redacted

	THR_WAA-Working_Version4Final
	APPENDIXB
	THR_WAA-Working_Version4Final
	AppendixC



