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Introduction 

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

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

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

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

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

Hydrogeologic Conditions 

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

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

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

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

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

 
 

Water Demand 

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

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

 

  

Well No. 1 2 3* 4* 5* 6 7* 8* 9* 10* 11* 12*

Year Completed 1996 1986 1977 1995 1998 2007 2004 2004 2004 2004 2004 2004
Depth 385 283 240 800 600 690 300 300 300 300 300 300
Static Water Level - 150 15 182 350 480 - - - - - -
Estimated Yield 120 200 220 30 20 90 - - - - - -
Top of Screened Interval 200 183 40 60 80 360 - - - - - -
Bottom of Screened Interval 300 283 240 80 600 690 - - - - - -
Geologic Unit Tsa Tsa Qhf Tsa Tsa Tsa Tsa Tsa Tsa Tsa Tsa Tsa
WCR No. 547492 119629 103154 547445 324026 1073642 802399 802400 802401 802402 802403 802404

Well No. 13* 14* 15* 16* 17* 18 19* 20 21* 22* 23* 24

Year Completed 2004 2004 2004 2004 2004 1999 1999 1978 1998 1998 1992 2000
Depth 300 300 300 300 300 1125 753 350 595 810 637 590
Static Water Level - - - - - 271 393 220 275 375 400 260
Estimated Yield - - - - - 300 150 20 60 100 60 60
Top of Screened Interval - - - - - 385 433 150 245 440 397 130
Bottom of Screened Interval - - - - - 585 753 350 545 810 637 590
Geologic Unit Tsa Tsa Tsa Tsa Tsa Tsa Tsa Tsa Tsa Tsa Tsa Tsa
WCR No. 802405 802406 802407 802408 802409 e0177367 778357 - 528419 528473 482234 710238
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Table 2: Existing and proposed annual groundwater uses (ac-ft/yr) within the project recharge area. 

 

 

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

 

Existing Condition 
(acre-ft/yr)

Proposed Condition 
(acre-ft/yr)

Project Parcel 17.06 17.06
    Residential Use 1.80 1.80
    Irrigation Use 12.84 12.84
    Winery Use 2.03 2.03
    Employee/Guest Use 0.39 0.39

Neighboring Parcels 53.05 53.05
    Residential Use 5.35 5.35
    Irrigation Use 47.70 47.70

Total 70.11 70.11

# of Units Use per Unit
Annual Water 

Use (AF/yr)

Residential Use 1.80
     Residences, Oversized 1 Residence 1.00 AF/Residence 1.00
     Residences, Secondary 2 Residences 0.35 AF/Residence 0.70
     Pools 1 Pool 0.10 AF/Pool 0.10

Agricultural Use 12.84
     Vineyard 25.67 Acres 0.50 AF/acre/yr 12.84

Winery Use 2.03
     Process Water 48000 Gallons 2.15 AF/100,000 gal. 1.03
     Domestic & Landscaping - Gallons 0.50 AF/100,000 gal. 1.00

Guest & Employee Use 0.39
     Tasting Room Visitations 14600 Guests 3 gal./Guest 0.13
     Events w/ On-Site Catering 2100 Guests 15 gal./Guest 0.10
     Full-Time Employees 12 Employees 15  ga l ./shi ft @ 250 shi fts/yr 0.14
     Part-Time Employees 4 Employees 15  ga l ./shi ft @ 125 shi fts/yr 0.02

Total 17.06
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Table 4: Existing and proposed groundwater use on neighboring parcels within the groundwater recharge area. 
 

 

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

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

OEI’s use of the SWB model is believed to provide more accurate estimates of potential 
groundwater recharge because it is a physically based distributed model that incorporates 
information characterizing the water balance in the soil column.  Calculation of 
evapotranspiration using local climate data along with soil moisture storage and precipitation is 
believed to provide a more accurate representation of local conditions; evapotranspiration is the 
largest component of the water balance. Unfortunately, the SWB model structure does not allow 

# of Units Use per Unit
Annual Water 

Use (AF/yr)

Residential Use 5.35
     Residences, Oversized 1 Residence 1.00 AF/Residence 1.00
     Residences, Primary 4 Residences 0.75 AF/Residence 3.00
     Pools 3 Pools 0.10 AF/Pool 0.30
     Other Landscaping, Addtl. 21000 sq. ft. 0.05 AF/1,000 sq. ft. 1.05

Agricultural Use 47.70
     Vineyard 95.4 Acres 0.50 AF/acre/yr 47.70

Total 53.05
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for a groundwater recharge calculation based on a mathematical average because the model is 
driven by daily climate data.  Consequently, OEI has adapted the SWB model estimates for the 
prior “average year” (WY 2010) and the “drought year” (WY 2014) to provide an estimate for the 
average annual rainfall for the period 2012-2021 developed by County of Napa.  

OEI has utilized SWB models for WY 2010 and WY 2014 for dozens of project sites in the County 
of Napa.  We have observed that potential recharge for WY 2010 is consistently much greater 
than for WY 2014 across a wide variety of terrain, vegetation, soils and climate.  This is most 
easily characterized by the percentage of annual precipitation available for recharge that we 
calculate for each project site. Our approach for adapting the SWB model outputs to estimate 
groundwater recharge for the specified annual average precipitation is to assume that the 
percentage of annual rainfall available for groundwater recharge is a linear function of annual 
rainfall and interpolating between the recharge percentage for WY 2010 and WY 2014.  The water 
balance data from the SWB model years is tabulated in Table 5.   

Results 

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

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

 
  

Precipitation 29.4 - 15.1 - 27.7 -
AET - - - -
Runoff - - - -
Δ Soil Moisture - - - -
Recharge 6.8 23.1% 2.1 13.8% 6.2 22.5%

2012 -2021 Avg.

inches % of 
precip

2010 Normal Year 2014 Dry Year

inches % of 
precip

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

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

Comparison of Water Demand and Groundwater Recharge/Storage 

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

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

 

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

Project Recharge Area 70.1
Project Parcel 17.1

Domain
Total Proposed 

Demand                 
(ac-ft/yr)

159.4 89.3 44%
51.8 34.7 33%

Dry Water Year (2014)

Recharge             
(ac-ft/yr)

Recharge 
Surplus             

(ac-ft/yr) 

Demand as 
% of 

Recharge
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The use of the 2012-2021 average precipitation as required by County of Napa guidelines 
implicitly acknowledges this aspect of groundwater resources.   

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

Well Interference Analysis 

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

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

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

WELL COMPLETION REPORTS 
  



QUADRUPLICATE 
For Local Requirements 

Page.l.t: of 
Owner s Well~ _______ ~ __ _ 

STA'iE 9F CALIFORNIA 

WELL COMPLEtION REPORT 
Refer to Instruction Pamphlet 

No. 547492 

- D W R USE 0 N L Y - 0 !L~O T F ILL I N -

I I I I STiTE 8£boWa INo. I I I 

• 
Date Work Began 9-19-96 ' Ended 10-2-81 

Local Permit Agency IIapI Co. Dept. of EnviJ".Ol!a8Rtal ..... 
Permit No. 42920 Permit Date --18-rt.i2111"'.~91t'6r------

I I I I I I J .I. .I l I I I I I 
GEOLOGIC LOG WELL OWNER 

ORIENTATION (L) *- VERTICAL __ HORIZONTAL __ ANGLE __ (SPECIFY) Name. I 

DEPTH FROM 
DEPTH TO FIRST WATER ___ (Ft.) BELOW SURFACE Mailing Address • II I i 221 tIIIIIiIIL SURFACE DESCRIPTION Ii:: 

Ft. Ft. Describe material, grain size, color, etc. 
IP 

to WELL LOCATION 
n 

I .1 : a_ I"ftI'OIt I Address' 1400 SU.-Ido 1ftU .ii, I &C I ~,+ hWlWft .....,..fr City NlPa 
&ti. 

I 

ACt : ~+ ""- .hAt. I County MlPI 
ASl 

I 

: A 1 .... 11 .M III_V.......,." I U~1t APN Book 3a Page 030 Parcel l7-
U;:R 

I "" 

I D..,.-_t. .. -" or 
To~~ship Range ___ Section 

t02 '~ I .......... h.1.JOt" lfO""""IP Latitude I I NORTH Longitude I I WEST 

,nn : 'tAlI : W:;~ .... _v -a,. DEG. MIN. SEC. DEG. MIN. SEC. 

:.Uc. : IlIt"'" kl ~:'t. ~" 
LOCA TION SKETCH ACTIVITY (L)-

~Ml NORTH .... NEW WELL -- I - I ~-.- . ,,'.., ..... ' 
MODIFICATION/REPAIR 

I I 
I I 

_ .... 
_ Deepen 

I I l --
I I _ Other (Specify) 
I J .~. 

I I 
_ DESTROY (Describe 

I I Procedures and Materials 
I I Under "GEOLOGIC LOG") . -' ,." k"'" • 

I I fo- .1 ,/ .. r i fo- PLANNED USE(S) 
/' l' ,~ . 

, ~ en . '" en (L) I I W « 
;: w _ MONITORING 

I I 
I I WATER SUPPLY 
I I 
I I _ Domestic 
I , 1' ........ t_....A # __ ha 1_ 

.... " ~ 

'. _ Public , 
: hl.,,11 . ,.- .1A+ .t ... , _ Irrigation , , -.-,.~ -'lM , '1"" I 

,.. _ Industrial 

.,<W\ , un' VI n'ln _ "TEST WELL" 

W. I iAn' '" \ _ CATHODIC PROTEC- I '141\ 
, 

'l" : n'lt\ SOUTH TION 
I V 'Illustrate 'or Describe Distance of Well from Landmarks _ OTHER (Specify) 

Un 
I 'aAi : , 

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

I I 

, , DRILLING 
I I 

METHOD 1ttIf~-A" FLUID ~ I I 
I I r--- W AT L EL & YIELD OF COMPLt WELL -
I I DEPTH OF STATIC 

Il-a .. M WATER LEVEL (Ft.) & DATE MEASURED 
I I , ESTIMATED YIELD' 120 (GPM) & TEST TYPE AI,lif, 

TOTAL DEPTH OF BORING 38i (Feet) TEST LENGTH -4-- (Hrs.) TOTAL DRAWDOWN '_IH1 
TOTAL DEPTH OF COMPLETED WELL ".:lAC (Feet) " May not be representative of a well's long-term yield. 

DEPTH CASING(S) DEPTH 
ANNULAR MATERIAL 

FROM SURFACE BORE-
TYPE ( ,/) FROM SURFACE 

HOLE TYPE 

DIA. Z '" '" MATERIAl! INTERNAL GAUGE SLOT SIZE CE- BEN-'" '" • 0 ... DIAMETER OR WALL IF ANY FILTER PACK (Inches) Z '" Zo- ii: GRADE MENT TONITE FILL 
Ft. to Ft. :5 '" 0,-, ~ (Inches) THICKNESS (Inches) Ft. to Ft. (TYPE / SIZE) 

'" 
'-' '-'::> ~ (L) (L) (L) -en c u: 

0 : 200 ,. IK ,-480 8 lit c1 200 0 
I 

~. X I 

200 ' 220 lit .030 55 , 51 It 
220 : 240 be §1 : lAS If Pea ,t 
246 : 21O It .O:m I / , 
2M ' 2M .. , / 
MO I lOO K .030 , / 

• 
ATTACHMENTS ( ,/ ) CERTIFICATION STATEMENT 

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

~'~.j 

_ Geologic Log 

_ Well Construction Diagram NAME DoShler-lNgson Inc 
(PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED) 

_ GeophYSical Log(s) 
5365 Ntpa-Val1ejo Hw,)' Allert (1ft canyon 1 C& ... "" .. - ,-

... ~ .~ 

_ Soil/Water Chemical Analyses 
ADDRESS ._".' CITY STATE ZIP , 

_ Other 258821 " 
, .. 

J i:." ATTACH ADDITIONAL INFORMATION. IF IT EXISTS. Signed i ' ,. ,. 
WELL DRILLER/AUTHORIZED REPRESENTAnVE DAn: SlGNEO: C-S 7 g;[NSE NUMBER 

/" -DWR 188 REV. 7-90 IF ADDJTIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 
- \ 



. UlJlibIUIPLlCA7fE 
Use to compSy WDih 
Ice~aI requirements 

SiTATE OF CALIFORNIA Do not fill in 
THE RESOURCES AGENCY 

DEPARTMENT OF WATER' RESOURCES. No. 119629 
Notice of Intent No .. _________ _ WATER WELL DRILLERS REPORT State Well, No., ___ ~ ___ ~ __ 

Local Pennit No. or Date' _______ _ Other Well No._,o-,-,-___ ~~~-~ 

(1) (12) WELL LOG: 283 283 
Total dep~ft. Depth of completed we,u.ll ___ ft. 

size or_ 

(2) LOfi~ON OF WELL 

Distance from cities, roads, railroads, fences, etc.-------------~~2~~~~~~:--_i~~~~~~~~~~~~~~E:~~~-=~ 

(3) TYPE OF WORK: 
New Well e Deepening D 

~----~~~--~~~--------~----------~~ '\, 

I, 

Reconstruction 

Reconditioning 

Hori~ontal Well 

DI-.~----__ ~~ __ ~~~~--------------~-----
" 

\', , 
,', 

f 
t . , .: 

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

Rotary 0 

Cable 0 

Other 0 

Steel 0 

~:i:::::~\ 
Industrial ~ 

:~II 
~::~ 

(9) WELL SEAL: 
Was surface sanitary seal provided? Yes ~ No 0 If yes, to depth 2(} ft. 

Yes 0 No i9 Interval ft. 

(10) WATER LEVELS: 
Depth of first water, if knownL-_~-.,.... ..... -=l1:...:::.O'.::.....----------ft. 

level after well 150 
(11) WELL TESTS: . 
Was well test made? yes:tJ No 0 If yes, by whom? d:ci,ll~r 
Type of test Pump 0 . Bailer 0 Air lift Xl 
Depth to water at start of test 150. ft, At end of test comp-·~t 
Di~charge 1.00 gal/min after'----_--=l=_. Water teunpeorature ___ -I 

Was electric 

WELL DRILLER'S STATEMENT: 
This well was drilled !jnder my iurisdiction lind this report is true to the best ·of ·my 
knowledge and belief.. ".' . 

i } 
: ~"-

SIGNED, ___ ~ _____ ~~~~=_~--~~-~~~-~---
. ( Well Driller) . 

NAME,_Do __ s_h-,ie:-r_' _1i1_n-:-d_' _G~r_e~g:.....$_O_n-,D_r=i_l_1,:..1_n..!!:g~s~I __ n __ c __ ._~~ 

5~ ~ .( Persoll, nrIll>. Or
1

C,,,rporati0!.1) (typed or prillted) 
Address;_~. ==.:-J~v;:J-=:N::::a::£p::::a:..--=-=v:a=1:=e:;:,j!LO~_ . __ H=ig2!.h=w:=a'.!!.y __ ~--:;;:-;-;==:::--__ __ 

City Vallejo Zip 94:589 
License of this 

DWR 188 (l~EY. 7'76)' IF ADDrrlONAL SPACE '1$ NEEDED. USE N,EXTCONSECUTIVELY Nl,IMBE-RED FORM 

I 

J 



EL RET!RO VLNEYARD­
(A~i.TO.NIOJ1 GO:tJ;E,Z) 

QUADRUPL~)Jm: -' 
Use to comply with 
'loc(1I requirements 

STATE OF CAL.IFORNIA Do not fill in 

No. 10·3154 
Notice of Intent No. __ -'-_____ ~ 

THE RESOURCES AGENCY 

DEPARTMENT OF WATER' RESOURCE·S 

WATER WELL DRILLERS REPOnl' State Well No._~ ___ _'_~ __ _ 

Local Perinit No. or l.JU1:~e-~~f:==;;;;;;;==~iL===J(;0~~~~~~-:-:::=~O~' ~th~er~W~e~ll:N:O~.~~~:~~~~~~~~~~~~~~ 
!:' WELL LOG: 

C
( 2

0u
)ntyLOGA.TI,' 'I~N O,F WELL (See instructions): 

'--~_ .1'a~p,,-, ~_~ _____ ~Owner's Well wuu"r,-_--~-j_-_;;*-~_.:;;~._..;r-:"'-''--...::..,.f'',i''''------'--''''''''_.___;,__-----'-
Well address if different from au,'v"-----s-a-m-e---------,-'~-t_--~(""-~fT.IFW;;rR~o~rk~r1'\i;v;~n"'~in':n;t;::---~-
Distance from cities, roads, railroads, fences, "lC.--------~----+----=~"---__=_=_ __ _V~"""'-~-.....!.~'--_==_:=+.,._=_:t ...... """"'--~_ 

\:;_\( ~R~k:b~. ' 
'\~i[C\.' 
t~ 
L.~," 

Rotary j(fJ 
Cable 0 

Other 0 

Steel OX 
From 

ft. 

r" 'lq fIJ, ...l);> 

(9) WELL SEAL: 
Was surface sanitary seal provided? Ye5Xb 

(3) TYPE OF WORK: 
New Well 0: Deepening 0 1~~~(Ij~~/g-,.-e:a_;;:gTi*m;~llIDr.rn~fl:'a;c1l;olI"ett_:f:ro 
Reconstruction 

Reconditioning 

Horizontal Well 

::i:::i::~ 
Industrial ~ "') 

est Well 

Stoc 

Were strata sealed against pollution? ,.:;les 0 t No ~ Interva,.L1 -----" 

Method of 1.i:Z'OU 

WELL DRILLER'S STATEMENT: (10) WATER LEVELS: ~., t 
Depth of first water, if known'--~~bj!"",.!L-___________ -ft. This well was drilled under 1ny. jurisdiction and this repgrt is true to the best of 'ny 

~~~11e~v~e!..I ~aft~e~r..,;\~ve~ll~E!~~=4:~' ~t~===========d!:~. knowledge and,. belief. \ ,. 
(11) WELL TESTS: . SIGNED .J':"'"1> ·;'7Jf"~J'\..lQ.\. . .' . 
Was weil test made? Yes M: No 0 If yes, -b-y whom, __ D-,.-r_f_l.:... _l_e_r_s-\ (Well Driller)' 
Type of test Pump 0 Bailer El' Air lift Q NAME Doshier-Gregson Drilling, Inc .. 
Depth to water at start of test 43 f ft. At end of test .10 . ft 53 65 (~~i>&r;Va!:re~Od) 11WyI or printed) 

Di~charge220gp!llitrnin after Water ~~dress Valle.j 0, Ca Zip .94~9.o 
Li:nse '294001 this 12/20777 

DWR 188 (REV. 7.76) IF ADDITIONAL SPACE IS NEEDED. USE NEXT CONSECUTIVE'L Y NUMBERED FORM 
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OW R USE 0 N L Y - 0,0 iii 0 T F ILL IN QUADRUPLICATE STATE OF CALIFORNIA 

WELL COMPLETION REPORT 
Refer to Instruction Pamphlet STATE WELL NOJSTATION NO. 

For Local Requirements 
Page _1_ of _1_ 

II , , 

r-I-, -----., D ,--I '--:-'::-:-:-:-'--:---l.-..J'--I' D 
LATITUDE LON'1ITUDE 

Owner's Well N°·~5",-"1-n-9 ... --r'l9"""5---- 7 .. 21 ... 95 No. 547445 
Date Work Began Enied =r-1'-=:=T====-

Local Permit Agen~ . ."....,.,Na"",p_a_C_O_ ... _D_9..,:..p_,,_o_f_E_o_v_i r_o_n..."m,....e...,..O .... ta-,1,....-M-=9c-fIl_t __ _ e Permit No. __ J_!:I4..;..7_S'----______ Permit Date 6 ... 19 ... 95 
I I 

APN/TRS/OTHER 

~---------------- GEOLOGIC LOG ~~~~~~~~:l~ii~:::::::lillI~~~~~~~~;;~~~~~~ OR"NTA "ON (") ; 

I i -, J~ 

~',:: ' USC 
_ ----',-- Page . , Parcel~~ ________ _ 

~ ___ Range ___ Section _________ _ 

Longitude ---::;:='--'-=:-:--'---=,-;:-_W",E""S,-,-T 
DEG. MIN. SEC. DEG. MIN, SEC. 

I, NORTH 

1----+O!ifT-:-:-~~-i-:&'f_.rnrt.-+. ............. T'"'I"""'..v"""1'irf--,..-----,---___=1I+_------ L 0 CAT 10 N S K ETC H -----.-. -;t CT I V I TY (L) 
1--;,,;;~.-,;;~~;;~:;-;;.,.;~:::!~.;;:~;;ffi~~~~s+-;f1V<i!.J;;~-----~- NORTH ..x: NEW WELL .. ~:d( MODIFICATION/RE,PA[R 

: _ Deepen ': 0( i t9( .... "\ - Other (Specify) 

_' _ DESTROY (Describe 
......,.)~~ ..... '" ._ t :.:; Procedures and Materials 

1 / Under "GEO~OGIC LOG") 

':.' 

PLANNED USE(S) 
(L) 

_ MONITORING 

WATER SUPPLY 

_ Domestic 

,Public 

£ Irrigation 

_ Industrial 

_'_ "TEST WELL" 

1-r;;6:5-7-1tIU-:-1)j~C'fi'i'fi\jHMm:m!{rniBl::-1lli~:-----t----------,,'SOUTH ---~-----i 
_ CATHODIC f'ROTEC· 

TION 
Illustrate or Describe Distance of WellIrom Landmarks ' 
such as Roads, Buildings, Fences, Rivers; etc. 
PLEASE BE ACCURATE & COMPLETE. 

_ OTHER (Specify) 

t--"'t'TJ:'+--t:tt~-;-ett-1;;-;o;t.---1'r-7i~"''ini'';tr----#1 ..... ~--...;r;;rt----I ~~~~6' Mud & Air rotary FLUID Water ... Sentoni 
WATER LEVEL & YIELD OF COMPLETED WELL 

DEPTH OF STATIC 182 7-26 ... 95 
!--_-4-___ I----__________________ ---I WATER LEVEL 30 (Ft.) & DATE MEASURED ~='.,--' -----1 

I-----'----..L----~rfti~--------------__I ESTIMATED YIELD" (GPM) & TEST TYPE=;;:T=~' _----

TOTAL DEPTH OF BORING ____ (lJ:eIltl.. 

TOTAL DEPTH OF COMPLETED WELL ~UU 

DEPTH 
FROM SURFACE 

(Feet) 

CASING(S) 

TEST LENGTH ~ (Hrs.) TOTAL DRAWDOWN comple~fS . 
not be representative of a well's long-limn 

DEPTH 
FROM SURFACE 

ANNULAR MATERIAL 

TYPE 

MATERIAL! 
INTERNAL 
DIAMETER 

SLOT SIZE 
IF ANY 

GRADE 

.----- A TTA C H ME N TS (L) ------, .---------------- CE RTI FI C AT~I"(jO~NiSsTT:tATTEE~MiiEDNifTr:=====:::====~,.-· 
_ Geologic Log 

_ Well Construction Diagram 

_ Geophysical Log(s) 

_ Soil/Water Chemical Analyses 

_ Other __ '---______ _ 

ATTACH ADDITIONAL INFORMATION. IF IT EXISTS. 

I, the'ulidersi~ned, Gertify that this report is complete and accurate to the best of my knowledge and belief. 

Dosnier-Gregson~'lnc. 
NAMEmn~"~~~n.m~~~~~~mw~------------------~~--------------~--

53g~O~&pa~VaRnA~jo <mflR 
PRINTED) Vall ej 0 II Ca 94590 

ADDRESS . ' / 

. ,,- ./ / 1/1/'/,'// 
Signed J . 

WELL DRILLER AUTHORIZED REPRESENTATIVE 

CITY STATE 

08 .. 01 ... 95 
DATE SIGNED. C-57 LICENSE NUMBER 

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

H sf 



,QUADMrPUC&TE 
Use to comply with 
local requirements 

Notice of Intent No.,~ _____ -,-__ ~ 

Local Pemllt No. or Date' _____ ~----:-_ 

STATE OF CALIF9RNIA " 

THE RESOURCES AGENCY 

DEPARTMENT OF WATER' RESO'(iRCES 

WAtER WELL DRILLERS REPORT 

Do not fill in 

N 0'9528:3 o. , 
Iltate Weli No. _____ ~ ___ _ 

Other Well No._~--~-__ ~_ 

(1) OWNER: , SOOSfiO 
Total dept~ft. Depth of completed \vel~ft. 

Distance from cities, .roads, railroads, fences, 

(3) TYPE OF WORK: 
New 'Veil f!i Deepening ,0 
Reconstruction j--~----";~~ ____ ~L-_"""" ___ """"_-=--__ ~ ____ _ 
Reconditioning 

.=:~ 
~~-------~------~--~~~~ 

;~"ll 
~::~\ 

Rotary 0 
Cable 0 
Other 0 

'Steel~ 

(9) WELL SEAl;.: 
1V as surface sanitary seal provided? 

Were strata sealed against 

Yes 15 No 0 If yes, to depth,--,-"2""O,,,,' ~_ft. 
No 1S Interval ft. 

Method of 

(10) WATER 

(ll) WELL TESTS: x, driller Was well test nlade? Yes~O No 0 If yes, by whom? __ -,,--,,--..;' .------1 
Type of test Pump 0 306 Bailer 0 Air lift 

D~pth to w'b"h at start of test ' " ft. At end ' ___ _ 

Discharge gal/min after hours Water tenlperarure, ___ ---/ 

No~ If yes, by whom? _______ --I 

'DWR'188 (REV. 7.76) lF -ADDITIONAL SPACE IS NEED'ED, USI; NEXT CONSECUTIVELY NUMBERED FORM 



J~ ~ . .,., 
STATE OF CAL!FORNJA 

THE RESOURCES AGENCY 

DEPARTMENT OF WATER RESOURCES 

WATER WELL DRILLERS REPORT 

Do not fill in 

No. 324026 
Notice of Intent No. _______ _ State Well No. ________ _ 

Local Permit No. or pate Other Well No. 

(1) OWNER: (12) WELL LOG: Total depth ft. Completed depth ~ ft. 
Address ______ -,; 

City ______ ---.:~,;;;,;,~ 

Silverado 
Township _______ Range _____ _ 

Distance from cities, roads, railroads, fences, etc. ---~-------J---::-:~--~="'::;:":;:':'::'::'-==~==::::5f~~:==="':':='::---=----

(3) TYPE OF WORK: 

New Well ~ Deepening 0 r--~"#I--~~~~~~;'c~:j:"-------------
Reconstruction Dt=j~t~~~§j~~~~[j~~~~Kj~~B~~~gLE~ 
Reconditioning 0 

Horizontal Well 0 t--Ii'i~:--cn?i~S::-;~~~~t7;:;:::;:-;:;:;:::!=:==--;:;::==-~= 
Destruction 0 (Describe 

destruction materials and pro- I--~~"";~Ir--~~~~~~::::"'--t-t-~--------­
cedures in Item 12) 

(5) EQUIPMENT: 

Rotary!! 

'Cable 0 
Other 0 

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

Were strata sealed against pollution? Yes 0 

(4) PROPOSED 
Domestic 

No 0 If yes, to depth 27 ft 

No {§ Interval ______ ft. 

Method of sealing concrete ~----~~nn-----~~------~~~~-~~-

(10) WATER LEVELS: 
Depth of first water, if known _______________ =-==_ ft 

350 This well was drilled under my jurisdic;tion and this report is true to the 
Standing level after well completion ----------------'-- ft. best of mv knowledge and belief. 

(11) WELL TESTS: Signed c~\,~. 0a~~ 
M 0 driller ~~~==-~~~~~~~~~----------Was well test made? Yes 101 No If yes, by whom? 1VhT~ ... & ~ (~ellDriller) 

Type of test Pump 0 Bailer 0 Airlift Q{ NAME L· ..... W:Ou _ ,.J.n::. 
Depth to water at start of test ~ ft. At end of test :350 ft. 878 El ~ fA~! corporation) (Typed or printed) 

Discharge ~ '\lal/min after __ 6_ hours Water temperature Address 94558 
N:3j;a ZIP Chemical analysis made? Yes 0 No ~ If yes, by whom? City 396352 11/20/98 

Was electric made Yes 0 No ag If License No. Date of this 

"DWR 188 (REV. 12-88) 
IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 

86 96355 



QUADRUPLICATE STATE OF CALIFORNIA 
,Fo~ Local Requirements WELL COMPLETION REPORT 
:Page ~ u£.,, __ 
:OJer's Well No. _~ ______ _ 

Refer to Instruction Pamphlet 

No. 1073642 
Date Work Began .... Ir.r lo",,.,,n 
, 4, vv, ..... vvO , Ended ---7-f'7-7'--f7ffff<-

e ' LocalPermitAgency .. 7<==", f',y---'---
" .l~Ql:'a. vvu~~"'.Y 

Permit No, flO? OO~.51 Permit Date ---t-,6H&YHt-H--------,,-"-"--
GEOLOGIC LOG 

ORIENTATION (~) ~ VERTICAL __ HORIZONTAL 
DRILLING 
METHOD R{)h~'l'"V FLUID J£.~ __ -:-f~r>1VL<Uil11!5 

DESCRIPTION 
Describe material, 

",.,0 Parcel--i'H"'-'-:I"';t'o;;;i,[:-l"f""if-"'T------V,JV v .... '"T-V\.IV 
__ ,---Section _____ ~ ___ _ 

Long_~~_~~-L~~_~w 
DEG, ¥IN, 'SEC, 

N 

----,-- A~!TIVITY (~) 
---------l ----L .... NEW WELL .-

MODIFICATION/REPAIR 
_ Deepen 

_ Other (Specify) 

_ DESTROY (Describe 
Procedures and Materials 
Under"GI~DLOG/C LOG") 

USES (~) 
WATER SUPPLY 
_ ~mestic _, Public 

----vuo'lrrigation _ Industrial 

MONITORING _ 

TEST WELL_ 

CATHODIC PROTECTION _ 

HEAT EXCHANGE _ 

DIRECT PUSH _ 

INJECTION _ 

1 iVAPOR EXTRACTION -

SPARGING _ 

REMEDIATION _ 

OTHER (SPECIFY) _ 

WATER LEVEL & YIELD OF COMPLETED WELL 

TOTAL DEPTH OF BORING 1: (I A 
"""', S "" TOTAL DEPTH OF COMPLETED WELL 

DEPTH 
FROM SURFACE 

BORE­
HOLE 
DJA. 

_ Geologic Log 

_ Well Constructlo'n Diagram , 

_, _ Geophysical Log(s) 

_ SoillWater Chemical Analyses 
_ Other _________ _ 

, ATTACH ADDITIONAt. INFORMATION, IF IT 'EXISTS, 

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

,NAME PH] H am Well F:xn] m~Bti on ' 
(PERSON, FIRM, OR' 'CORPORATION) (TYPED OR PRINTED) , 

, Napa CA 94558 
ADDRESS CITY STATE liP 

?_ l::" ..., /'''''10 tV".. r',",", 
DillE SIGNED (,...' @ C-S7 Ll6ENSEJNDMBERJ 

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

I 



~t~iR~r~~~~~;ments WELL FC~MPoL~~~ORNIAREPORT G D~R (SEION~Y liDO I
NO

, FI~" ;Nn 

~:;:er's ;!l{ ~O. H'~ -f .' Rejer .. to ~~~tr81l~tolon2pa3"np9hle9t . I I I ,I ~TATIE 7[j°.!S;AT\ON ~O'I" I ltll' 
1 c./~ ::q"" 0 l( , Ended CI _ .. ' \,~ ~ Oll·· LATITUDE LONGITUDE IT Date WOH Began <\' ~, ' i \! 

_ Local Permit Age!1CY NAPA (.0 l;t N -ry I r .1 I I I I I I I L I II". 
., Permit No. ~o-t -Ci '3LP4 Permit Date 8-.;t.(.,p ..... 04 ." AP.I lER ,~#' 

e 

GEOLOGIC. LOG '" UWN. .,.,Y, 

ORIENTATION (C::: ') V VERTICAL _ HORIZONTAL _ ANGlE _ (SPECIFY) ~./?' 
DRILLING 
METHOD FLUID ____ ~ 

DE;J~F:~~M I DESCR~PTION 
Ft. to Ft. I Describe material, gl'ail1 size, color, etc.,. \ .~I 

9 I 100 ;!':'ED ((.1\'"1 -C;cFT wi t2088t....ES Address'TT7d'5IL~~~J:~TI9f~A \ \.... 
10.0 1./ (r;O'ifY1Lf.)S/c: Nt:: VV I i:...-rPA1!£L ' "8itY..-'.N"I;-'A......>:-, 1'--i'OfP:.\~ .. ri· ...,----"'--' ___ --..,--_~_...,....:..-
fue ;P,<.ID ;/vfvD':..,i:N£ 'Yfll?ilf3LA'CJ< RC(.I<.. CoU:nty·-,-,N"-L~t\~.r-,-·A~.-,,-·:·....,.,.·· _=-_-_-'::-::-:'--~~-;-
;t.l..lc '5Ca :/-Id/2/'J /3LFlCl< 1::?r.,.'Lk APN Book G32 P~ge 030 Parcel CSLI - 000 
I----.-----,r---------'--'--'-~-'----.:---.:--.'---'_I Towrisiiip' ~ ___ Range . Section ________ ~ I I 

I-----,-----,r--o----~---_-~;_.-..",._'_"......--" .;----1 l:aH~ude __ ~· .... 1 ..,.,.".:-'-J' I_-=.:.:NO""R""T""H Longitude ·1 I WEST 
.' ~ ~ ~ ~ ~ ~ 

I , 

/----,-----.--~-'--+,.--'--------.-'--."._--,,-~-I_----- LOCaTION SKETCH ----,.,,-t\CTIVITY (C:::) -
f---~--~~-":""'';':: __ ~--,----.:.---,,-~-.,....:......:.o..,,-,-,~.t'''---~---:l~ NORTH --------,--1 __ NEW WELL 

, I 

I I 

I I 

I I 

, I 

, I 

, , 
I I 

, , 
I 

.. 
MODIFICATION/REPAIR 

_ Deepen 

_ Other.(Specify)· 

_ DsSTROY (Describe 
Procedures and Materials 
Under "GEOLOGIC,LOG") 

PLANNED 'USES (C:::) 
WAtER SUPPLY 

I 

I , /----r---,---~~------------------~~~ 

/------.-----,---------------------~--------------;~ 

_ Domestic _ Pliblic 
_ IrrigatIOn _._ Industrial 

MONITORING _ 

TESTWELL,_ 

CATHODIC PROTECTION --;;4 

HEAT EXGHANGE _V_ 
DIRECT PUSH _ 

INJECTION _ 

VAPOR EXTRACTION _, 

$PARGING _'_ 

REMEDIAtiON _ 

OTHER (SPECIFY) _ 

, , 
I I 

I I 
,~", " 

I ,I 

I I 

I 
" , I 

[>,1(")\1 _ r:t ?nnr;­
r-~--.-----'r-------f,II'~~lvtV-y~~·~~~,,~~·d-~~------------i----__ -----~SOUTH--~~--~--~~ 

, I 

, , 
, , 
I I 

I , 
, I 

-::;:(r,....., 
TOTAL DEPTH OF BORING ....... ~ (F\'et) 

TOTAL DEPTH OF COMPLETED WELL 300 (Feet) 

DEPTH 
FROM SURFACE 

Ft. to Ft. 

BORE-
HOLE 
DIA. 

(Inches) 

TYP.E (v') 

'" 
2 cc w MATEBIAL/ w '0 a. 

2 w 21- 0: GRADE :'S cc o() 
() ()=> ::l OJ en CJ u:: 

CASING (S) 

INTERNAL 
DIAMETER 

(Inches) 

o ,300 0" -/ bLVf f+JIl.f:AM:, /,1 

GAUGE 
OR WALL 

THICKNESS 

SDR -II 

illustrate ·or i)escribe Distallce'oj Well (rolll'Roads, Buildings, 
Fellces, Bivers, etc, alld attach a lIU1lJ. Use additional, paper if 
necessary. PLEASE BE ACCURATE & COMPLETE. 

WATER LEVEL & YIELD OF COMPLETED WELL 

DEPTH TO FIRST WATER ___ (Ft.) BE~OW SURFACE 

DEPTH OF STATIC 
WATER lEVEL _____ (Ft.) & ,DATE ,MEASURED _-'-___ ~.~,-,----

ESTIMATED YIELD' ____ (GPM) & TEST TYPo::.E ______ -~----

TEST LENGTH ___ (Hrs.) TOTAL DRAWDOWN~' _~_ (Ft.) 

* May not b~ 'O}" of n well's '""l'.-'.' yield .. 

DEPTH 
FROM SURFACE 

ANNULAI,l. MATERIAL 

SLOT SIZE 
IF'ANY 
(Inches) 

. 

TYPE 

:I-'~--'--"--'--'-l CE- BEN, ' 
MENT TONITE FILL 

Ft. to Ft. 
(C:::) (C:::)' (C:::) 

(J 

I 

'FILTER, PACK 
(TYPE/SIZE) 

~====~'~ATTTT;A~C~Hll~~fERN~;TT!S~(v';t)-:====~;=='='==========~====~7-(C~ErnR~TllIF~I7C~ATnI~O~NrS~rtJA~T~EiMnE~NJ1Tr-======~====··========~ 
_ Geologic Log 

_ Well Construction Diagram 

_ Geophysical Log(s) 

_ Soil/Water Chemical Analyses 
_ Other ________ _ 

ATTACH ADDITIONAL INFORMATION, IF.lT EXISTS, 

, '1, the undersigned, certify that this report is complet~ and a9curate to the best of my knowledge and belief. 

NAME WOe E'.:..X f">LLJ2/!{( I Of'! E. L-UeLt,..,S 
(PERSON" FIRM, OR CORPORATION) (TYPED OR PRINTED) . I 

I':> C l:;;c x /'1/, /; 2/1 flltJ tf:fl e/l 
ADDRESS ~7// // ) CITY' /, L STATE ZIP 

·/t9.rW//?~}L.-/ . /~~J- dg33';;;tc 
Signe~ "'W""EL;-L "'DR""IL7-::LE""R/:;iAUSTH""OR~IZ~ED;:-:::;RE~PR:;;::E""SE"'NT"'AT""IVf'E :0-,,""'--------'-- DlITE SIGNED C·57 LICENSE NUMBER 

Dwn 188 HEV. H·97 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 



QU,ADRUPLICATE STATE OF CALIFORNIA r--- DWR USE ONLY - DO NOT FILL IN -, 

For,Local R~quirements WELL COMPLETION REPORT I 1 'I :1 1 1 I L I I 1 I II t,llj 
Page L of ~ , Refer to Instr;,ction Pamphlet' STATE WELL NO./STATION NO, 

Owner's Well No. I-{f-l ' 'N°·8~O,2400'·'·' I"'---I-I-I-J~I-'IDI,IIIIIID 
Date Work Began ff:.'?~ I - 0'-1' ,Ended C;. ,1 7·· 01.../ ,LATITUDE LOtJGITUDE 

a Local Permit Agenc, Y A.L!iH/f1, (c iA J\/T \.,1 .I I, 'I ! I II I ,I 1 I, 1 1 1 I 
., Permit No E (,t ... t - tI..5-"1(.p.(_l Permit Date SZ.,..;;) t::--- c: tJ. , . .1'. APN/TRS/OTHER 

tit 

GEOLOGIC L0G . , 'WELL OWNER --"--------:---. 

ORIENTATION (~) _VERTICAL _HORIZONTAL _ANGLE _(SPECIFY) lamp.' : ~ , ' 

DRILLING .'A.J.L'::.h_ METHOD FLUID n.~uf9~~ 
D~J~:~~M DESCRIPTION , ,r:; 

(; t~ I~t~!/;'F n r;:c~:~n(~e;a;;:r~~L;~;;;~:~C~.' Acidtess~d~~~ ~I/~~tb~C~~N --nO-::,-::!,4-:-'"'"II....-------I 

ifl"/) ,/I.--:n ;jll/ j .:f I <"'"rr 1\ it:. (.IV ;(-;/.,l i-lu;::·/' CiV"J .. h.lJJ-;;.~::.·~l--"l\., ;J.I.' t'lqJ' !--=-r::;f.:.\~-~"'" -'...:--,,' ' __ -----,--~_~_----,---~_ 
II d' ;jL/n '/'vlf Iii <.. IN,! F - J.:.illi:.!h ,::;ll1()e,J("Cc./t" .Co~rity '""f1\-'<f1+-;it-t'H'F-6<Jt:p-,-t~~~-~~~-~~ 
'01../11 :7-,bn ;1114/,,1/) J3LACk:t:?()ck'. A.PN BQE)ki~ :1.'2 ,'P~crp.{; J7O" ParcelflJ;;U ~, /i()7) 

>, ' u '" 
I I. " T9Vi1I}sl#p" Range ___ Section ________ ~ 

''- " Latit~de I I NORTH Longitude -==. ,..-1-1 -,-:::,,--JIL--=:=-w,:,,:,' ",ES:.:.,T 
, " DEG. MIN SEC, 'DEG, MIN. 'SEC. 

LOCATION SKETCH ACTIVITY (L) -
, 

I-__ -:-___ ':-_..,.-'-...:.....,.:....:.,, __ ~_-,-_.:..:::.,.. __ =---"_+~~,::....:....r--~--\-:NORTH -~--,-----I __ ' NEW WELL 

I '"" MODIFICATIONIREPAIR 
, _,_ Deepen 

I 

I 

, 
, 
I 

I 

, 
I 

, J -,-, Other (Specify) 
<l .. 

., V 

\=-' 
_ DESTROY (Describe' 

. Procedures and Matenals 
Under "GEOLOGIC LOG'? 

FLANNED USES ( ::(...) 
WATER SUPPLY : ~~~: , ,~ 

r---.--~-.--~------~-----------;~ ~ -:~ 
r----r---..'--------~----~-----__4~ ~ ;.- ~ 

I 
_:_ Domestic _ Public 

_. Irrigation _'_' Industrial 

I 

I > Vi / ill 

C f'<i;{~7 , ~ - -, "'Iter, , ~~ 

I 

, 
, 
I I 

I 

, 
, 

.' ~ ",.. l 
r---.---~------Nlnlll~\t'-~1~LlUu'uUJ~-~~---h-------ISOUTH--~~--~ 

. ' I V • Illustrate or Describe Distance of 'Well from Roads; BlLilaillgs, 

MONITORIN(3 _ 

TEST WELL _. _ 

CA'I'HODIC PROTECTION 7 
HEAT EXCHAtliGE ¥­

DIRECT PUSH _' 

,INJECTION _ 

VAPOR EXTRACTION _ 

SRARGING _, 

REMEDIATION _ 

OTHER (SPECIFY) _ 
I I Fences, Rivers, etc and attach ti Ill~: tJse additiollal ~aper-if 

r----r----.---~---~--;J?"""~I.""'T~""~:~"" .-•• .,~"'-~~\I!-r:W-j'----'-I necessa~!J. PLEASE BE ACCURA E & COMPLET .. 
I 

, : r.tnmv'''' ........ • WATER LEVEL & YI~LD OF COMPLETED WELL 

I , DEPTH T0 FIRST WATER ___ (Ft.) BELOW SURFACE 

I , DEPTH OF STATIC 
WATER lEVEL _____ .=-(Ft.) & DATE MEASURED ~'~_~_. __ -,-_ 

I 
ESTIMATED YIELD' . , .(GPM) & TEST TYPI;.F_---------

I 

TOTAL DEPTH OF BORING -=Sao (Feet) TEST LENGTH ___ (Hrs.) TOTAL DRAWD'OWN __ ~ (Ft.) 

TOTAL DEPTH OF COMPLETED WELL 3CJl:::l (Feet) * May not be '01'" .of a well's w,,!',~.o,yield. 

DEPTH 
FROM SURFACE 

BORE­
HOLE 
DIA. 

Ft. 

Q 

(Inches) 
to Ft. 

, 
I 

, 
, 
, 

ATTACHMENTS ( v ) 

_ Geologic Log 

_ Well Constru9tion Diagram 

_ Geophysical Log(s) 

_ SoillWater Chemical Analyses 

_ Other _____ ~ __ _ 

ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. 

CASING (S) DEPTH 
FROM 'SURFACE 

ANNULI\.R MATERIAL 
TYPE 

GAUGE 
'9R WALL 

THICKNESS 

SLOT SIZE 
IF ANY 
(Inches) 

1----'-----/ CE· 
FILTER PACK 
(TYPE/SIZE) Ft. to Ft. 

, 
I 

, 
, 
" 

\.i.MUl.HI ION STATEMENT' 

MENT ITONITE 

( c..., ) ("- ) 

Iv 

'FILL 

(~) 

I, the undersigned, ,certify that this report is complete and accurate t9 the b,est of my knowledge and belief. 
, j, 

NAME IdlY l::--'t Pt [7f?J:/7/DIV &' £1\.) F: l l,::;' 
(PERSON, FiRM, OR CORPORATION) (TYPED OR PRINTED) I ~ , 

PCi PL:-}( I Y I ....--. ?A n1nZt.1 C;!l . q5:-69f< 

DWR 188 HEV. 11·91 IF ADDITIONAL SPACE IS NEEDED, USE NEXT ,-::;;. L Y NUMBERED FOR'M 

I 
I 
f 



QU~DRUPLICATE STATE OF CALIFORNIA 

,For; Local R.e~uirements WELL COMPLETION REPORT 
, DWR USE .ONL Y - DO NOT FilL IN 

1 1 
STAT!;: WELt NO./STATION NO. Page..3 of/ '/ t7; Refer .to Instruction Pamphlet 

Owner's Well No. ;;-f,,---,I,=£--.'-'_'"';;jJ,,-:::--:--.---,--~, ~--r' 'No. a' 09 40<% 
Date vVork Began lS:-31-0~{ _ ,EndedQ-I,7-t,/ , t;,. J.. 

10 =:=1 ===',=1 ==10 I, I LATITUDE hONGITUDE 

i\)/~ I '..:1 CI'~ O/VT ,J 
.. Local Permit Agencz -'---';'6;';!:-' ;.--....:':,-;-', _......:::'-:::....,-' ... '-'--'----'-...1.l:.._--,.,...~""' __ ____:=_;_.-----
., Permit No. EO /- Q3(PL/ Permit Date)? ,,>;;)(c .. ·-O<-/ 

1 I, 1 I 
APN/TRs/oniER 

GEOLOGIC LOG -:.......,--------""""r-----.". . ......:.,.;' ..... ':;.----'---- -WELL OWNER 

ORIENTATION (~) V VERTICAL _,_ HORIZONTAL __ ANGLE __ , (SPECIFY) N 
'DRILLING ">K •• "._:.; 'L· . 

1----==::-:-:=-:----,1 METHOD FLUID."' rMlallllillil:g.'ll-' 'l<1ji'C111i'P'S!iS'~~ 
DEPTH FROM " SURFACE. DESCRIPTION 

Ft to Et. I Describe material, grain size, color, etc .. " :, " ' , . ',.r: 
. .. " ".' '. ".... \',: WELL J,QCATlm\ . 

U ,/DO ,ft/)O.Fl Y St·1-7 vJ/C'Vf38.tJ;E .. ~'·· ' .. .A.ddl:ess 17,-/O/,,?ILVEif"'l4100 ~FZ.Al L-
/00 :/(/:.() :/l/U/)S7TN£ I,AJI6R'l1 V~~:' " " "ciiy·NI-\PA ' " ':,':'.' , , 
Luo i!2(..!U ',fVj1/Pf7C~V~ -: l/~R/2gllJ~KN{j~K.,oouD:ty'N/\!;;'A~:·' ". 't:. I O~O 
2./-/0 ,:sod , f I/' I j ... ;.) ,-,/~ 1'1 (. K . k. eLK .~' . ' APN Bools 0.:.> 2::, Page 0;2.)) Parcel 0-::::> L -. D 

, , ,/ " " .. TQWl1Ship, __ • Range _~_Section ~.~, __ ,,--___ ~ __ 

, " ' , \ . ·(J'.;atffude' I I ,NORTH Longitude -;::;::-;::-.LI =:--,I_-=:::-W:..:;E::;:S:,:.T 
, , ~;.. " • 'DEG. MIN. SEC. DEG. ·MIN. SEC. 

, - , " '" LOCA'fI0N SK~rCH ACTIVITY (~) ---,' 
, ' , .' NORTH -~---~--l _ NEW WELL 

I, 
/, 

MODIFICATION/REPAIR 
_' peepen 
_ Oth'er (SpeCify) 

_, DESTROY (Descr[be 
Procedures and Materials 
Under "GEOLOGiC LOG") 

PLANNED USES (~) . 
WATER SUPPLY 

~----.---.---------------~~------~~ 

r-----r'----,I--~------------~----------~---~~ 

_ Domestic _ Public 
_ IrrigatIOn _ Industnal 

MONITORING _, 

TEST WELL _, _ 

CATHODIC PROTECTION --:-/' 

HEAT EXCHANGE ¥­
DIRECT PUSH _' _' 

INJECTION _ 

VAPOR EXTRACTION_ 

SPARGING _ 

REMEDIATION _ 

OTHER (SPECIFY) _ 

" I~!!,r~r 'Ie 1------,,---., --------;;EN~V;jMIR~ON;;;M;;:E~NT~A~L~MA~· N:;-;;A-=GE::M::"'::Ni=-' ~~i----~' -- !30UTH " . 

, , 

TOTAL DEPTH OF BORING __ --,{Feet) 

TOTAL DEPTH OF COMPLETED WELL 

DEPTH 
FROM SURFACE 

Ft. to Ft. 

BORE· 
HOLE 
DIA. 

(Inches), 

TYPE (0/) . 

(Feet) 

MATERIAL I 
GRADE 

r:. Il/"strate or Describe Distance of Well from Roads, BI(ildings, 
Fences, Rivers, etc. and attach a map. Use additional paper if 
necessmy. PLEASE ·BE ACOURATE & COMPLETE. 

CASING (S) 

INTERNAL GAUGE 
DIAMETER, OR WALL 

(Inches) THICKNESS 

WATER LEVEL & YIELD OF COMPLETED WELL 
DEPTH to FIRST WATER __ ' _ (Ft.) BELOW SURFACE 

DEPTH OF STATIC 
WATER LEVEL _____ (Ft.) & DATE MEASURED ______ ~~ __ 

ESTIMATED YIELD • _~ __ (GPM) & TEST TYPo::.t= ___ -~------

TEST LENGTH ___ (Hrs.) TOTAL DRAWDOWN, ___ (Ft.) 

* May not be np1'esentative of n well's long-te17ll yield. 

DEPTH 
FROM SURFACE 

ANNPJ;.AR MATERIAL 

SLOT $IZE 
IF ANY 
(Inches) Ft., to Ft. 

TYPE 
CE- BEN·' 

MENJ TONITE FILL 

(~) (~) (~) 

FILTER PACK 
(TYPE/SIZE) 

~====~AA-TrTDA~C~Hn~~IEm'NN-T~S~(v7\j~====~;===~,~==========~~~(C~EiR~TnIF~l~CATnIKO~NIiST[;A~T~E~MflE~N~T~========~==========~ 
_ Geologic Log 

_ Well Construction Diagram 

_ Geophysical LOQ(s) 

_: ScillWater Chemical Analyses 

:I _ 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 WDc E){PLrJIQ.Aj"! ON ;;1. {/J6~1,....· S ' .. . 
(PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED)' 

PO BoX. It/I .;_?~/Ctz!4 
ADDRESS ~ #.'7 /~ ./ 
. --......... ",1M"?,, M 4-L ....... ~ ~ . 

Signed ' / ,. .... ~ , 
WElL DRILLm/AUTHORIZED REPRESENTATIVE {. 

CIl'\' STATE' ZIP . 

~ Y hr-Q}?33;U;' 
ATE SIGNtD -- C·57 LICENSE NUMBER 

DWR 1Iis REV. 11·97 IFAQDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 

'1 
I 

I 

,I 



QU~DRUPLICATE STATE OF CALIFORNIA 

For.,Local R/:lquiremel'!tsWELL COMPLETION REPORT 
Page!!L. of JL I _ . Refer to Instruction Pamphl'et 

Ownei"'s Well No. --,I-e...:.' _1::.._-_4-'----::--__ ' ' ' No. S{O 2 4 0 2 
Date Work Began 'Q-31 ~ Dt....1 Ended 9-17 -: 0 1./ 

.A Local: Permit Agency M/1PA (O{lf\J1 y. , ' 

., Permit No. £:04 - 03(124 Permit Date R~ ;U;; ... 04' _ 
GEOLOGIC LOG ' " , , , ,',WELL OWNER 

I. I I 
LATITUDE tONGIT,UDE 

I L I 

,ORIENTATION (~) LVERTICAL __ HORIZONTAL __ ANGLE __ (SPECIF;)' Nawel!ll" 'I' "> 'II' 
~~%~; , :. Mailing Adc1r ' 

D~J~F:~~M ',.c,; ••• 'f4#MtfiiNi 4UiWaI, ___ 
, ,,- , ",' ,'" ;:' ':V~Lt LOCATION-------,.-----! 

f--:-''-'--T+~-+'-''''-''..L....\.,....,....=.!.-I'--.l.!."''''''-~-:-':'+-'-~Lt....<~~~.,___J' ',1\.d<lre~s 777D < 1/ \,( 15 f.;ftl (2( .. ) 71.'" A /1 
'0" t\ J L\ .).d ' , " ' 1-7.=....::"=-...,.:..,"""''''---c+'-'-''-'''+"'"'-,l..!:..''''''''''''-''''''''---,.L'''+.,.......==-"-''-+-==''''''''--~-,."''--I vlt)!· Ai C"J ,:' ,,' , , ' 

1-L-'..!LOo"--~--'-""=---P-'UL!...L..,~.\,.LL""--";;;......-~~:.l...L.<-L..ll4.L!=:.L>.-'+'-='-+-I :CO~rity" AJflPfl 'L ,\ 
1.::c..:.....!...!<:---,r=-""'-"'---r..t....LJ!:J.A.!L...~f-+-;'-'-J"'<-h'r'~"'P..---,-7'"'"'"--"---"I_ APN BooIO ~ 1.. Page 030 Parcel os/f - 0 DO 
I'---~-i-~_-'...,Ir-~--~--~'-'-~~..,......---',....-'--:--'-r--,---"-'-I Township , Range __ .,....-'Section _______ ---

I-----i----..,..-----'--'---------+--'-~-,,--.,.---.,;' :I::c'ltitude " I , i'lORTH Longitude --;::';~...I.....;:;-:;---'--=:-'W.:.:E=ST 
... ' " _ DEG. MIN. SEC. - DEG. MIN. -SEC. 

I---...;.....---i-----',--...;-,--,'---:------"~..-:..~-~...,...c::.--'--'~-J_"'-------- LOCATION SKETCH ACTIVITY (:!..) 

I---~---..:-----.-.:--=:....:..--~...,....:-...:....:--~--"-'-~~..,._"__l---'--~--'-I NORTH --'---~--'-I _ NEW WE~L 

,I 

'I 

~-----r------~--------------~----'---------------------~~ 

I---~-r------~------------------~--------------------~~ 

I, 

~--.---~-------rN~tr .. jr~~j;----~~~---~-.~SOUTH~, -------~1 
I-'----r---..,..~---------~----~----~' Illustrate or Describe Distance'ofWell from Roads, Buildings, 

Fences, Bivers, etc. and attach a map, tIse additionall'al'er if 
~---r-~-..,..--~~------,D"'E"'p-.;r,....7.0,;;F-..,..--------,.-f , necessary, PLEASE BE ACClJRA~E & COMPLETE. , 

,MODIFICATION/REPAIR 
_. _' Deepen 
_ Other (Specify) 

_ pESTROY'(Oescribe 
Procedures and Materials 
Under "GEOLOG/r; LOG") 

PLANNED USES (~) 
WATER SUPPLY 
_ -Domestic _ Public 

_ Irrigation _ Industrial 

MONITORING _ 

TEST WEll. _ 

CATHODIC PROTECTION _' _ 

HEAT EXCHANGE ~ 
~ DIRECT f,>USH _ 

INJE9TION _ 

VAPOR EXTRACTION _ 

SPARGING _ 

REMEDIATION _ 

OTHER (SPECIFY) _ 

" , 

,I 

, ,,, ... ,. 
t;. 't nv.~nl~n 

TOTAL DEPTH OF BOllING ?:OO 
TOTAL DEPTH OF COMPLETED, 'NELL 

DEPTH 
FROM SURFACE 

BORE-
TYPE (~ HOLE 

. 
• 

(Feet) 

'I I I 

CASING (S) 

WATER LEVEL & YIELD OF COMPLETED WELL 

DEPTH TO FIRST WATER _.-- (Ft.) B,ELOW SURFACE 

DEPTH OF STATIC 
WATER LEVEL __ ~ ___ ,(Ft.) & DATE MEASURED ___ -~-_~-

,ESTIMATED YIELD * (GPM) & TEST TYPE"-~ ____ ~_-.,.c~ 

TEST LENGTH ___ (Rrs,) TOTAL DRAWDOWN ___ (Ft.) 

* May not be Tepresentotive of 0 well's long-te1"l1Z yield. 

DEPTH ANNULAR MATERIAL 
FROM SURFACE , TYPE 

DIA. "" m a: MATERIAL/ INTERNAL GAUGE SLOT SIZE 
'0 DIAMETER OR WALL FILTER PACK IF ANY (Inches) :5 '~ z~ GRADE ,FILL 

Ft. to Ft. 00 
THICKNESS, (Inches) Ft. to Ft. (TYPE/SIZE) 

'" 0 
0", (Inches) 

(~) , U) Cl 

I 

~====~A~T~TiACCI~IMMiENNTTSst.(~vt)-=====~~==================~-CcEERR-TnI~F~IC~AT~I~O~N~S~T~A~T~EMMiENNTT~~~==============~ 
_'_ Geologic Log 

_ Well Construction DIagram 

_ Geophysical Log(s) 

_ SoillWater Chemical Analyses 

_ Other _________ _ 

A7TACH ADDITIONAL INFORMATION. IF IT EXISTS. 

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

NAME 'AIDr F VPIOf.?ATI D~J f .s 
(PERSON; FiRM. OR CORPORATION) (TYPED OR PRINTED) I 

ADDRESS CiTY ZIP 

Signed ,"'WE""LL,.-;:-:DR"'IL-:-:LE=Rf"'A,r.::~~=~=:=-~---=:>~-..".,-i'---- - :1£3 '3 :;;lit? 
'-::-:"!,-::::6l!~~{--- C-S7 LICENSE, NUMBER 

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



QUADRUPLICATE STATE OF CALIFORNIA 
For, Locai Requirements WELL COMPLET10N REPORT 

(5- II ,+, II P ~ f BeJer to Instruotion Pamp I et 
~ age_o - I-J£ 1:" ' 
Owner's Well No. _- '-,,;.t, c _ _ '0::1°' 8 02403 
Date Work Began '8 '31 (;4 ,Ended 1,17 " 

.a Local Permit Ag~ncy -fN-,::,-::J!=(--;-,";)l,-,~):-:-C='O-"U-,-,-N_7-'----L.Y ___ =:----=,-,-_,--,---,.--_,.-'--_ 

., Permit No, E.-,(jLI-O.3&L/ PermitDate ?l-2h,-c9 

DWR USE ONLY - DO NOT FILL IN 

'I I I I I I 
STATE WELL NO./STATION 'NO. 

I. 101, I '10 
LATITUDE LONGITUDE 

J 
GEOLOGIC LOG ----------.,--...,.---,;---,.:.,:.....;,----'-..,......-\WELL OWNER ~-....;....;'--"------------. 

ORIENTATION (~) __ VERTICAL __ HORIZONTAL __ ANGLE 
DRILLING 
METHOD 

-=:=---,--:--:::-:--'-_=,No::.0,,-R=TH I. WEST 
~DEG, MIN. SEC, DEG', MIN. SEC. 

LOCATION SKETCH ---'--,.-- ACTIV!TY (~) 
~ __ -+ __ -~--~-~~~~~-~--~~-~~~~-t--~---~lNORTH~--~----1 ___ NEW WELL 

j 

MODIFICATION/REPAIR 
_. ~- Deepen 
___ Other (Specify) 

___ DESTROY (Descr/be 
~ Procedures and MaJer/als 

'Under"'GEOLOGIC 

PLANNED USES (~) 
WATER SUPPty 
___ Domestic ___ Pybhc 

r----r---,-------------~-------~~ 

r-----.----~----------------~--~--------~~. 

___ ~rngation _~ _' + Industrial 

MONITORING ___ ~ 

DEPTH 
FROM SURFACE 

___ ~eologic Log 

__________ ,(Feet) 

_,_ Well Construction Diagram 

___ Geophysical Log(s) 

_._ SOlllWater'Chemical Analyses 

___ Other ____ ~~----_ 

ATTACH ADDITIONAL INFORMATION, IF IT EXISTS, 

from Roads, Buildings, 
_ C'," ',;,," ~._ ..•• ".-"_, __ .,, ... 1'.' Use additional paper if 

i7 COMPLETE, 

TEST WELL ___ 

CATHODIC PROTECTION _~ _ 

·HEAT ~XCHANGE :IL.. 
DIRE9T Pl,lOiH ___ 

,INJECTION ___ 

VAPOR EXTRACTION ___ 

SPARGING ___ 

'REMEDIATION _' _ 

OTHER (SPECIFY) _~ _ 

WATER LEVEL & YIELD OF COMPLETED WELL 

DEPTH TO FIRSt WATER __ '_~ __ (Ft.) BELOW SURFACE 

DEPTH OF STATIC 
WATER LEVEL ___ ~_ (Ft) & DATE MEASURED _____ ~_---,-__ ~ 

ESTIMATED YIELD' ___ --, (GPM) & TEST TYPE"-____ ---,------_ 

* not be 1"eh;"e~fe"tOitive 

SLOT SIZE 
IF ANY 
(Inches) 

'-,-"'-o-_(Ft.) 

FILTER PACK 
(TYPE/SIZE) 

C-57 LICENSE NUMBER, 

DWR 188 REV. 11·97 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELy' NUMBERED FORM 



QUt.\DRUPLlCATE 
For~ Local H.equirements 

STATE OF CALIFORNIA 

WELL COMPLETION REPORT 
DWR USE ONLY DO NOT FILL IN 

1 1 
Page 0-of~ _ ~ Refer to 1lls.trllctioll Pamphlet 

Owner's Well No. til::. - G " r ' No. 8' 02404 
STATE WELL NO./STATION NO. 

I, ,10 
Date Work Began 55-:;ij/~CLf ,Ended v/~/]-()t.f·· . 

_ Local Permit Agency --'{\.'-'>..<.j)f,--~I R--j~r,-·I'---'.(_f"=::,.:..s,~(~JL-Lf\..,-",,,-J ....:.-r_I,.L..i_'---~ ____ --:-___ '---
., Permit No. If C£./ - Cl"3(?LI Permit Date .2-2&-0'"/ 

1 1 II 

e 

GEOLOGIC LOG - .,. 'WELL OWNER _-...0--__ --, __ ---,---, 

ORIENTATION (~) __ ' VERTICAL __ ,HORIZONTAL _._ ANGLE _' _' (SPECIFY) , Name.. • ••• , ... ·Wi, 
~~~~~~ . FLUID . M~liijg'Addtr;ls's, I ] , .' , , I , " 

D~J~Fr~~M DESCRIPTION, ~~; ':,;:$,1;" ;:; ;. ;:: ,cA ... a~i" 
Ft. to F.t. Describe .material, grain size, color, f3tc.. ' '. , ... ' ·GI,.' • ... " .. ' \ , __ . __ -,-"'--...,... ____ -; 

I 
' . [') I"" \ I ~,., ; '" ' ,," ,,.;;.' . ~' ., '. \. ,. WELL LOCATION o I CD v<c..~D ('L!:]\r Sur-, vV f. Ohr:1.LE.'~' . 4d'dress:7 77F) Sfl. \itf,P"J'LIDC -rK,;£.l U ..... 

1[;0 ;; 4,,(;> lVI vO 'S 7CI\/E!5 \1'..11 't':";'/~~rlvL":: l..-' ,City'-!f\...".. "",IA,.,...Fo:...,7t<--,1~:.,..,-. '--:.'~~''-'-' _______ ~ __ _ 
lid) <2f...!1) ll/}~ /) s. -r,,-;J\] p~ ~ l~fk1rV';') kS/£JfI('](('1k' 'CouD:ty-t!'4'V-I-.fl..J-j' f"""~t)"",' ~'~':'_~_~~ __ ----;-_-'--__ ~ 
1(.../0 ;3(;D ,/;:.Tf?() /~II-l/'I< RrLI<'" ,~,~" ,,- APNBoglkt'2;2Z Page 0:<>0 Parcel 05 L/ -DoD 

I 1\ TOWllsllip '-_' ' Range ___ Section _____ '-, ___ _ 

I I _ I . tatihide I I" NORTH Longitude -;::;:;::--,-1 -;-;;;:7'-IL----;:;::;;-W.:.:.::,;ES:..:,.T 
, ' / DEG. MIN. ?EC, DEG. ,MIN. SEC. 

I----i----i-~-....,..-~--~,,.., .. ,--.:.........,,"'"-'-'-~-'---'---~--'.,...-~_+_----- LOCATION SKETCH ACTIVITY (~) -I I 

I I 

I I 

I I 

I I 

I I, 

I I 

I I 

I I 

I I 

I I r-----.---.-------------------------ii 
I I 

I I 

I I 

I I 

I I 

I I 

....J -
_ DESTROY (DesGrtbe 

Procedures and:Materials 
Under "GEOLOGIC LOG") 

PLANNED USES (~) 
WATER SUPPLY 
_ Domestic _ Public 
_. Irrigation _. Industrial 

I I 

ti\\g ~ cUJfl~J)J 
J----.---.---------~~~==~==~--------~i_-------~-~SOUTH~_----~_-~ 

MONITORING _ 

TEST WELL_ 

CATHODIC PROTECTION 7 
HEAT EXCHANGE ¥=­

DIRECT PUSH _, 

INJECTION _ 

VAPOR EXTRACTION _,_' 

SPARGING _._ 

REMEDIATION _ 

OTHER (SPECIFY) _ 
I I 

Illustrate or Describe Distance of Well froln Roads, Buildings, Nn V .., 7 ?.' n n C) Fences, Rivers, etc. and attach a map. Use additional paper if 
necessGlll' PLEASE BE ACCURATE & COMPJ:,ETE. 

I I 

I I DEPT. Of: 
I I tNvlltONMENTAL MANAGEMENT 
I I 

I I 

TOTAL PEPTH OF BORING Bet{) (Feet) 

TOTAL DEPTH OF COMPLETED WELL 300 (Feet) 

DEPTH 
FROM SURFACE 

Ft. to Ft. 

BORE· 
HOLE 
DIA. 

(Inches) 

TYPE (~ 
MATERIAL! 

GRADE 

CASING (S) 

INTERNAL. 
·DIAMETER 

(Inches) 

GAUGE 
,OR WALL 
THICKNESS 

() '''1t)D 
" I 

'1;/vtlhtllffll III :'5Df.?-11 

'WATER LEVEL & YIELD OF COMPLETED WELL 

DEPTH T0 FIRST WATER ___ (Ft.) BELOW SURFACE 

,DEPTH OF STATIC 
WATER lEVEL ___ ~_(Ft.) & DATE MEASURED _,....-'-~-_____ -,-_ 

ESTIMATED YIELD' ____ (GPM) & TEST TYPt:.E_~ __ .....,. ___ ~_ 

TEST LENGTH __ ',- (Hrs.) TOTAL DRAWDOWN,-__ (Ft.) 

* !vIay not be 'l'ep7'esentntive of n well's long~te7wt yield. 

DEPTH 
FROM SURFACE 

ANNULAR MATERIAL 

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

()l ;~DI 

"TYPE 
CE, BEN· 

MENT TONITE 'FILL 

(~) (~) (~.) 

FILTER P,A<::K 
(TYPE/SIZE) 

·1 

f 

l 
r----~I--~----~~+4------4---~----~----~~--~I---+--~~~------~· ! 

I I 

~====~AA_TrTfiA~C~HD~~IEEJ'N~T~S;(~v~)-=====~;=====~==============~cciE~RTTInFij'IcAcAT~I~O~NfS~T~A~T~~iMnE~NnT~====================~ 
_ Geologic 'Log 

_ Well Construction Diagram 

_ Geophysical Log(s) 

_ Soil/Water Chemical Analyses 

_ Other ______ ~_--

ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. 

I, the undersigned, certi(ythat this report is complete and accurate to the pest of my knowledge and belief. 
~ 

. NAME (~foP.'M' O/~R¥I:IoN~~rilD/a7/R~;i~V ~ (c() ~ LIS 

POI 60,x, / L./.( , z: fltnr;r</:l'C;4 C; ~1!1 g 

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



DWR USE ONLY - DO, NOT, RILL IN QlJADRUPLICATE STATE OF CALIFORNIA 

For. Local, ~~qujrements WELL COMPLETION REPORT 
Page I of~ 1 Refer to Il1structiOI1 Pamphlet 

le/~_, . NO'S'Or'l 40'-' Owner's WellNO'7<;..,--;:...,,;:;i.~-;-')_-:¥""<=J..."J---~' -rq~ 17-0'-! (;. t) LA:nTUDE 

STATE WELL NO.lSTATION NO. 

r--'-----:,---.I 0 1 ,I I' 1 

1 ,I 

LONGITUDE 

1 r 

10. 
Date Work Began tr -,,!-- , , Ended ' , ' , 

_ ,Local Permit Agency Nil(.'?A (OI;{NTY 
.. Permit No' t:: OI./---O=·=3C7ft;-'L'"7j --'==--"-"--P-e-n";'1ll-·t -D-a-te----:9:O=::-~-:;2U~'P~' -~O"'Lj;-;-----

~-,~I~~~~~~~~~I 
APNIT.RS/OTHER 

e 

GEOLOGIC LOG --==~::~==~::~~~:Jiliiiiiiiiiiii 
ORIENTATION (~) V VERTICAL _ HORIZONTAL ANGLE (SPECIFY) '" 

DRILLING ~'~,1, ___ , A "',,,_, 
METHOD FLUID __ ~---,-~ "~llll)!; riUareSii 

D~J~F:~~M I DESCRIPTION 

c/ t~ //0 ~r< £D D~~~;;;u/~;~~(lin():;/ ~Z;;~e;;l1FS 1'::~;p'SK ,-777 0 5:rj&~7W.il2~'II«;~~T~ 
lOO ;/&0 ;Mu{) S7(:",Vc W/C.7K/O}V£.L " " 1;8ity~,-,-L-,-\f'-",--'-fll'>-:,-;-;-fl""",\-:,--',-';--;",,---~ ___ ~ __ --',--
1&0 :~LI(J :/Vlut.:..' 5'J[/V£ -J..OI!?D f3lf}{J(I<'.L:"-KCounty-,,'./--':::SVA~J:!..:,-;r.' ~r~=-=-__ ~,,-;--;--~==-,-,--~ 
')j .. j{ '2"() ,/'iHkD bUicK /?Ct..X 'A~N Book03:b PageU30 Parcel O'51..f £/CO 
II ., ' ToWrisb:ip , Range ---,-__ Section ________ _ 

I I ,,' '~ ',LaHfu5le I I NORTH Longitude -==--,-1 -;:;-:,..,-JIL,--:=W""E::::S:.:,T 
" DEG. MIN. SEC. DEG. MIN,- SEC. 

I I ... 
. \. LOCATION SKETCH -------.-- ACTIVITY (~) -

I------:-~--~-~~--o---~~-,,---~--.;.,.L·~::.-.-'-,-'-_l----T-- NORTH -~'-'------I _'_ NEW WELL I I 

I I 

I I 

,I I ! 

I I , 
I I 

I I 

I I-

, 

" J 
~ 

MODIFICATION/REPAIR 
_ Deepen 
_ Other,(Specify) 

_, DESTROY (DescribfJ' 
Procedures 'and Materials 
Under "GEOLOGiC LOG'?, 

PLANNED USES ,( ~ ) 
WATER SUPPLY 

I I 

I I 
:rvzJ~'~< r----r---r--------~---------~~~ ~ _~ 

r----r----r-----~-------~----'----l ~:; fl' . ~ 

_ Domestic _ Public 
_'_ Irrigation _'_ Industrial 

I I 

I I 

I I 

I I 

I I N'JV ~ « c..UUv 

I I, 

::; ( ", 7. /.:.If. D \,;\;.# 

MONITORING _ 

TEST WELL_ 

CATHODIC PROTECTION'-r 

HEAT EXCHANGE V_ 

DIRECT PUSH _ 

INJECTION _ 

VAPOR EXTRACTION _ 

I I 

- \ wp\""~ 

r---.-~-.---------p.~~.~!~'I~~~I~~~I'N-~r.:I~~M'~ENi~-~--~--~---~SOUTH~-----_4 
Illilstrate or Describe Distance 'oj Well from Roads, Buildings, 

SPARGING _ 

REMEDIATION _ 

OTHER (SPECIFY) _ 
I I !:.I'IV 11\"""" Fences, Rivers, etc, al1d attach a "cap. Use additiol1allJaper if 

necessary, PLEASE BE ACCURATE & COMPLETE. 
I I 

I I 

I I 

I I 

I I, 

TOTAL DEPTH OF BORING 3 C() _IFp.p.tl 

TOTAL DEPTH OF COMPLETED 'WELL 3<.)0 _(Feet) 

DEPTH 
FROM SURFACE 

Ft. to Ft. 

BORE-
HOLE 
DIA. 

(Inches) 

TYPE (~) 

'" 
Z II: w MATER,IALI w '0 CL ' z w z .... 11: GRADE .. II: 00 -' o 0:0 ::l co en Cl u: 

CASING (S) 

INTERN,AL 
DIAMETER 

(Inches) 

(p II V '1;/y ct flY/fllG: /" 

GAUGE 
OR WALL 

THICKNESS 

)CY(-I/ 

WATER LEVEL & YIELD OF COMPLETED WELL 
DEPTH TO FIRST WATER __ '_ (Ft.) BELOW SURFACE 

DEPTH OF STATIC 
WATER LEVEL ____ ~(Ft.) & DATE MEASURED ________ _ 

ESTIMATED YI~LD' __ -'-_ (GPM) & TEST TYP<=-E~~ __ ---,.--~-

TEST LENGTH , __ (Hrs.) TOTAL DRAWDOWN,-,-,~ __ (F:t:) 

* May not be "1" ' of a well's "5-'"' ",: yield. 

DEPTH 
FROM SURFACE 

ANNULAR MATERIAL 

SLOi SIZE 
IF ANY 
(hiches) F't. to Ft. 

r-~------l, CE, BEN· 
,M-ENT TONITE 

(~), (~) 

D' ,30Dl 

TYPE 

FILL 

(~) 

FILTER PACK 
(TYPElSI?E) 

I I 

~====~A~TnT~A~CHHMMrn~~NTTsSt(~~~)-=====~~==================~-CCEERiTTII~F~IC~ATnIrnO~N~SSJT~A~T~EMMrnE~NTr~==========;======;~ 
_ Geologic Log 

_ Well Construction Diagram 

_ Geophysical Log(s) 

_ Soil/Wi3.ter Chemical Analyses 

_ Other ______ ~--

ATTACH ADDITIONAl:. INFORMATION, IF IT EXISTS. 

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

NAME vVOC£X PL(f-2I-)T/c'/\J 1- {./U1:;,t.t- r:;,. 
(PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED) I _ 

PC" P;Q'{ ILl I 4 d~/Cf<r-l Cll 
ADDRESS , . P" /' ,f ,/ CITY //.:~-:"1!):!2E ryrt3.!;$L.!t:: 
Signed', ~ft' .v ~<.~.-/ '/'#1 p{ ~ - , 

WELL'DRILLER/AUTHORllED REPRESEI'IIATJVE ' _ DIttESiGED _ C,57 LICENSE NUMBER 

DWR 188 HEV. 11,97 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSEClJTIVEL Y NUMBERED FORM 



QUADRUPLICATE STATE OF CALIFORNIA r'-- DW'R USE ONLy. - DO NOT FILL IN -. 
I I .1 For. Local Requirements WELL COMPLETION REPORT 1 1 I 1 1 I I I I 1 1 

Page.a ofl-f- _ Refer to Illstru?tioil Pamphlet STATE WELL NQ.lSTATION NO. 

Owner's Well No. ,/ ..... //:3-,8 ' N°'802Lt06 I I; I ! I ! 10J ! I I I I 10 
Date Work Began <B ~~ 1- oy ,Enqed q-i.1-0~ · LATITUDE LONGITUDE 

e Local Permit A~ncy ~!{I?} (D(jNtV ' I I 1 I 1 1 I 1 1 1 I 1 1 1 I 
Permit Date g-u Permit No. ~ D4- L ({t 

ORIENTATION (~) 

L GEOLOGIC LOG 

VERTICAL _ HORIZONTAL _ANGLE _ (SPECIFY) J~mp'1 
DRILLING ~" 
METHOD FLUID 

D~J~Fr~~M .I DESCRIPTION 
I 

Ft. to Ft. .I Describe mate1'ial, grain size, color, etc. , ~)ft~gJ LOCA~T. 
£It' 

f'j I leO I I:{'£j) r u1'/ y <'(;'j-::::7 tN/1..' (,·i3file<:;, Adthess -"1./ ""'-0 L vel..? Ait'"':rJ '-r:R' A It. 
Ito l/fJ~O ;1V'f(.lO.~ Ti.d\IE I/V/(" .... d,(/JV&.,L citY f\lft(;/J ' 

li1Lf) 1 :t'-/a :/V{U) </iA!':::- - / .. I;:';}'/o.:' D'}!,; ;.It.:k' tiff K to~nty ''l~"lt1 t! 11 •. ' 
1L/r, 1":<1111 :/-/}:}I,'j) .~IIJ(j<J?D:C.j,::: APN Boo150;3Z Page.030 . Parcel '()$"-L - !JCX:> , ' 

1 1 " . 
TO'Yli'sliip. Range 'Section 

1 1 ," ; 
Latitude' ' I I NORTH Longitude I I WEST 

1 1 '. . . DEG. MIN. SEC. DEG. MIN. SEC. 

LOCATION SKETCH ACTIVITY (~) -
1 I ·NORTH· _ NEW W,EtL 

1 1 '. 
--

MODiFICATION/REPAIR 

1 1 _ Deepen 

1 1 -d 
_ Other (Specify) 

I .'. :z _ DEl?TROY (Describe 

1 1 
Procedures,and Materials . Under "GEOLOGIC LOG'? 

·1 'I, 
, 

~~J 
PLANNED USES (~) 

1 1 ~ ,', WATJi:R SUPPLY 

1 I 
,.- . , _ Domestic _ Public 

tii ~ .~~ _ Irrigati0!1 _ Indu.stnal 

! 1 - ,.( en w ... \) « MONlTORING _ 

1 
$: -> J!li 1 

:::::... ,\:7 
TEST 'WELL _ 

I 1 \ \ _ r-y'f CATHODIC PROTECTION Z 
tit 1 1 ~Ie~""'ll~ E1_.~ (:/: I)~\(itl HEAT EXCHANGE . 

1 1 "\I~'b'Ptl",tI '!.J tG'.KY 1 \.-Ul-
DIRECT PUSH _ 

INJECTION _' 
1 1 a',", VAPOR EXTRACTION _'_' 

I 1 JVU V ... l ZOO" SPARGING _ 

1 I 
SOUTH REMEDIATION _ 

Illustrate or Describe Distance of Well tOin Roads, Buildings, 
1 1 J:.NVlrmMI!e~,~~T. OF Fences, RiDers, etc. and attach a "'~J. se additional ~aper if OTHER'(SP,ECIFY) _ 

""'" lIIll-lJ'IAGEM£NT 
necessary. PLEASE BE ACCURA E & COMPLET • 

1 1 

1 I 
WAT~R LEVEL & YIELD OF COMPLETED WELL 

I 1 
DEPTH TO FIRST WATER ___ (Ft.) BELOW SURF.ACE 

1 1 
DEPTH OF STATIC 
WA'TER LEVEL (Ft.) & DATE MEASURED 

1 1 
ESTIMATED YIELD' (GPM) & TEST TYPE 

TOTAL DEPTH OF BORING ~Qr..7 (Feet) TEST LENGTH __ '_ (Hrs.) TOTAL DRAWDOWN (Ft.) 

TOTAL DEPTH OF COMPLETED 'NELL 30(') (Feet) , lVIa) not bf '.1" .J."""!."."..!! a well's lo,,)!,-,", ,,;.,Yield. 

DEPTH BORE-
CASING (S) DEPTH ANNULAR MATERIAL 

FROM SURFACE HOLE TYPE (~) , 'FROM SURFACE TYPE 

DIA. z' a: 'w 
MATERIAL! INTERNAL GAUGE SLOT SIZE CE- BEN-'" w '0 0-

IF ANY FILTER PACK (Inches) z w z .... 0: GRADE DIAMETER OR WALL MENT TONITE FILL 
Ft. to Ft. :s a: 00 ;:j (Inches) THICKNESS (Inches) Ft. to Ft. (TYPE/SIZE) CD 00"" 

(~). (~) (~). (J} 0 u:: 

fl ;300 //J 1/ V W J;f/ 111&# t'S{l! J II 5/);,,7, f I Of '3C'cr .\/ 
. " 

.. 
. - I I 

.. 
1 1 

I 1 , 
. , 

1 1 
, . 

1 i 

1 1 

ATTACHMENTS ( V' ) CERTIFICATION STATEMENT 
I, the undersigned, certifY that this report is complete and accurate to the best of my knDwledge and belief. 

_ Geologic Log . f 

_ Well Construction Diagram NAME lAID,,,, Ii. Y Plt.·r<AT![;/V " (-<JELLS 
(PERSON, FIRM, OR CORPORATION) (TYPED OR' PRINTED) 

_ Geophysical Log(s) 

P.O. ;3C)( /1.../ J 2l)!)1(;l(f'l CJ1 qc;{~4f( _ _. SoiliWater Chemical Analyses /"I. 
_ Other ::::~~~. 

CITY ~ STATE' ZIP 

ATTACH ADDITIONAL INFORMATION, IF IT EXISTS. /~!-- :;;g33<;>~ 
WELL' oRILl R/AUTH ZED REPRESENTATIVE . Dii'fEsiGO-- , C'57 LICENSE NUBER 

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

. , 
• I 



I 

DWR USE ONLY ~ DO NOT, FILL IN, 

I II 
Ql)ADRUPLICATE STATE OF CALIFORNIA 

"For. L~~al Bequ/irements WELL COMPLETioN REPORT 
Page L of_l_ /-:/_ a Refer to Instru~tion Pamphlet 

J.- - I . No. 8 0 1\ 4 r'\ ..... Owner's Well No . ...".-l'-"'--::I:."" •• ;---:;:::-,-.,--____ '" ~ 1 ( ,'" -:z I ell C1-/7-()LI ~ ... t.. OJ 
Date Work Began :':J -::::;) - . ' , Ended -'i=:;-''-;------

STATE WELL NO.!STATION NO, 

'---~-'I D L-.J.I --,--,----,--,--,I D 
LATIT.UDE LONGITUDE 

A I;'J 1:7 L\ {,C;:t".(/V-ry 
_ Local Permit Ag,<:Jlcy --"c';-; '-',:--:."-;f,-,' '.,.. ".:,-'----".--"'--~--r'._____:r_r-_:;<_;_rr_~---
_ Permit No 73' U(,.,/- {; 304 Penilit Date' g~~ Zt.,c -- oq APN/TRS/OTHER 

I I I 

e 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I. 

I ' I 

I " 

I 1-

, 

OWNER 

. \ . 
MODIFICATION/REPAIR 

_ Deepen 
_ Other (Specify) 

_ DESTROY (Describe 
Procedures and Materials 
Under "GEOLOGIC LOG'? 

pLANNED VSES (::i.) 
WATER SUI?PLY 

~---r--~~------~-------------4,~ 

~---r--~--~~------~~---------4-~ 

, 
I I 

_ 'Domestic _-_ Public 
_ Irrigation _ Industrial 

MONITORING _ 

I f 

I I 

I 
" 

I I 

I I JIJUV .. 'I 2005 

G H' t;<e f,f. ;, 

Lv £.lr) tV!'\! 

TEST WELL __ _ 

CATHODIC PROTECTION -:-/ 

HEAT EXCHANGE Y.. 

, I 

I I 
r----:----:---------[y~EP~i~~n~e-~----t---~~~~\SOUTH------~, 

.,. ..... ~ , ... ,;;; .VI' Illustrate or Describe Distance of Well {i'oni Roqds, Buildings, 

DIRECT PUSH _ 

INJECTION _ 

VAPOR EXTRACTION _-_­

SPARGING _ 

REMEDIATION _ 

OTHER (Sf'ECIFY) _ 
I I ....... " '\I. .~ ..... "II Fences, Rivers, etc, and (lttach a map, :tIse additional paper if 

necessary, PLEASE 13E ACCURATE & COl';I!'LETE. 
I I 

I I 

I ! 
I I 

"I I 

TOTAL DEPTH OF BORING '~~C'J _(Feet) 

TOTAL DEPTH OF COMPLETED WELL '3('0 _(Feet) 

DEPTH 
FROM SIJRFACE 

Ft. to Ft. 

BORE-
HOlE 
DIA. 

(Inches) 

TYPE (~) 
z a: w MATERIAL! 2 W \'0 "-
w z .... 0:: GRADE :s a: 00 

m 00::> ::l en Cl u: 

CASING (S) 

INTERNAL 
DIAMETER 

(Inches) 

C) ,3C.O &- II 1/ -i:lv (-fit Y /a/6'. /'1 
I-

I 

, 
I 

I 

GAUGE 
OR WAlL 

THICKNESS 

I:>OX-II 

WATER LEVEL & YIELD OF COMPLETED WELL 
DEPTH to FIRST WATER- ___ ' (Ft.) BELOW SURFACE 

DEPTH OF STATIC 
WATER LEVEL __ "--_--'--(Ft.) & DATE MEASURED __ ~ _____ _ 

ESTIMATED YIELD • _~~_ (GPM) & TEST :rYPFIO-~ _______ _ 

TEST LENGTH __ (Hrs.) TOTAL DRAWDOWN __ ~ (Ft.) 

* iday 110t be '"1" of a well's j(mlS-'""" yield. 

DEPTH 
FROM SURFACE 

ANNULAR MATERIAL 

SLOT SIZE 
IF ANY­
(Inches) 

-, 

Ft. 

0 1 

to Ft. 

1300/ 
I 

I 

I' 

I 

CE- BEN-
MENT TONIT!; 

(~) (~) 

V 
-

.TYPE 

FILL 

(~) 

FILTER PACK 
-(TYPE/SIZE) 

~====~AATTTT,ArcC~IflI~~rER<N~T~S~(V~' t)-=====~~~==========~-======~-CC~ErnX~TllIF~I~C~ATnI[CO~N~S~TDA~T~EiMUE~N~TTr-====~==============~ 
_ Geologic Log 

_ Well Construction Diagram 

_ Geophysical Log(s) 

_ SoillWater Chemical Analyses 

_ Other ________ _ 

ATTACH ADDITIONAL INFORMATION, IF IT EXISTS, 

I, the undersigned, certify that this report is complete and accura,te'to the best of my knDwledg~ and belief. 

NAMEWCX tXt'l CA) fl7IG/V? [rUE-ttS 
(PERSON, FIRM, OR CORPORATION) (TYPED OR PRINTED) 

Fl J3C',)f /1// _.4 /J ZjJnlCNf-7 
ADDRESS _~~~ /--./ 
_ .--- 'ffij'~.uY~ ~ J~~' 

SIgned. /P..... ~7 
WELL DRILLER/AUTHORIZED REPRESENTATIVE 

CITY ,/ / STATE ZIP 

/if97£/{- d3831-.f;_ 
OM< SI!lfllil C-S7 LICENSE NUMBER . 

DWll 188 HEV, 11·97 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 

- I 

I 



QU~DRUPLICATE STATE OF CALIFORNIA 

. For. Local Requirements WELL COMPLETION REPORT 
'DWR USE ONLY - DO NOT FILL IN. 

I I ,~I ~~=-=~~~~~~ I 1.1 I 
Page & of LL- L. Refer to Instrllqtion Pamphlet 

Owner's Well No. dE - 10 .' No. ·s·"o· 2 4 0 0-

STATE WELL NO./STATION NO. 

I J 101 I I. 10 I 
...... - I 2~ f7-[:LI G Date Work Began ;:.:- 2;/-()L, I.. 

... Local Permit AgencY _uAl:..L1 ';:--i).iF-+0'F..L-.f,J/;,.-<f,i..l· j J4,/..<....J J\.l-'l/'----'--7-7-V __ ---=-~---:--....,-'--'---,--

LATITUDE LONGITU,DE 

I I I, I I I I II 
• Permit No, J-: ":;jLJ -l)q(c.l..../ Permit Dat(O) <;{-::U/J -oLI. 

GEOLOGIC LO,G /, 

APN/TRS/OTHER 

ORIENTATION (~) _VERTICAL _HORIZONTAL _ANGLE _, (SPECIFY) 

DRI~IJ,N(3 ,Mniliiw.-;-Jj,:. ~;. 
1-'----:::::::::;-;-;:=-;---'-'-, METHOD FLUID -~-~-c--·"'ji.·.("\.i\.lUiiTe~i~'" 

D~J~F:~~M J DESCRIPTION .':-I! 
.ft. to Ft. I Describe material, g'rain size, color, etc,. " ';. '. " \L T..OOC.C!!A,AIJQN--'--:-'"--:--:--:------; 

o ,./ CO ; /?~ D £[j! V <}I ,P7 //1/ / I'J,aAI'.I.:' j, Addl:ess ~7 -7 f) ~}J::·SP.fJ{; j21/Si;'; --J R' J!./ J L.. 
/t// :/~O:JlIlu2 'S7i.::-/v1i L¥ / }:-1t:?i4-{.JI:::!i.-."~iiy-.-+/\...>l..VL...J..L-f.i:"'+_:>::.z..,:..._,'l~'~ " ~~~~~~~~_~ 
/11 {; ,7t:;/i :il1 { n ".7,,- IV!-- - j-///r;:h i~/nL K. . /11//'<' ..... f-¥-,Ag,/-'--./P'I4~,'-,----=-~~ ___ ---,----
i2lh\ ::5 C:O ,j~/ fil<t/)buJ ( I~ k'J:f i?:'APN Rnr-M" ~? -., Page 031) Parcel [i '5 ~f ~ DOO 
I---~_r,~--.;--,~--------",..-...---''---'',.......,......,..-'--_:_-~\''-'__,.__l Towhsh'ip •. +.:--_Rallge _~~ Section ----_,....,....._~~ 

, , ... ~ Latitude, I I NORTH Longitude -=:'='-' .LI -:-:::-,--II_-==""W:.:cE:::;S:.o.T 
, , ',' DEG. MIN. 'SEC. DEG. MIN. SEC, 

LOCAtION SKETCH --"""'-r--ACTIVITY (:::..) -
~~_~':-__ ~' ___ ~ __ ~~.:...-__ .~ "'--'-'---~-+'---,c..../"-~-~-\- NORTH'----'~--~-_l __ NEW WELL 

" ' -..' MODIFICATION/REPAIR 
'" - , _ Deepen 

" -' , , 
I ' , 

, , 
, ,. 
, , 

_ Other (Spec,fy) 

_ DESTROY (Describe 

~':J:rd~~e;cfLngG~~t~~~~J 
PLANNED USES (:::..) 
WATER SUPPL'( 
_- Domestic _ Public 
_ Irrigation _ Industrial 

, , m 
r----,---.---------~---~--------~~ 

MONITORING _ 

TEST WELL_ 

CATHODIC PROTECTION _ 

HEAT ~XCHANGE -L 
DIRECT PUSH-_ 

, ,'. 

tt·f~-~:~-~:--~--~_H-~~-~;_'~~~nlw~I~==VJ~-~ 
INJECTION _ , , NUV ... 7 ?fln>i 

, .'- I 
J------r-----:r-------------------I_~~EP~~O~r-------------'~--------~--~SOUTH----------~---l 

" ,.... I. Illustrate or Describe Distallce of Well from Roads, Buildillgs, 

VAPOR EXTRACTION _ 

SPARGING _ 

REMEDIATION _ 

OTHER (SPECIFY) _ " ........ ~ I AL •• mNAGEMENT Fellces, RiDers, etc. and attach a mal'. tIse additiollailJal'er if 
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Napa County Groundwater Recharge Analysis 
 

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

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

It is important to note that the SWB model focuses on surface and soil-zone processes and does 
not simulate the groundwater system or track groundwater storage over time.  The model also 
does not simulate surface water/groundwater interaction or baseflow; thus, the runoff estimates 
represent only the surface runoff component of streamflow resulting from rainstorms and the 
recharge estimates represent only the infiltration recharge component (also referred to as 
diffuse recharge) of total recharge (stream-channel recharge is not simulated). 
 
This modeling work and summary report has been prepared by O’Connor Environmental, Inc., 
for it’s private use in relation to Water Availability Analyses (WAA) prepared on behalf of 
private clients for projects using groundwater in “hillside” areas of Napa County as required by 
Napa Planning, Building & Environmental Services.  The modeling to-date is complete in its 
current form but remains subject to revision; it is considered a working draft with information 
suitable for use to support WAA projects. Parties interested in obtaining more information 
regarding the modeling or who may wish to offer comments should contact O’Connor 
Environmental, Inc.   
 

 

http://www.oe-i.com/
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Model Development 
The model was developed using a 30-meter (98.4 ft) resolution rectangular grid.  Water budget 
calculations were made on a daily time step.  Key spatial inputs included a flow direction map 
developed from the USGS 1 arc-second resolution Digital Elevation Model (DEM), a land cover 
map derived from the U.S. Forest Service (USFS) CALVEG dataset that was supplemented by a 
database of agricultural areas maintained by the County of Napa (Figure 1), a distribution of 
Hydrologic Soil Groups (A through D classification from lowest to highest runoff potential;        
Figure 2), and a distribution of Available Water Capacity (AWC) developed from the NRCS Soil 
Survey Geographic Database (SSURGO) (Figure 3).   
 
A series of model parameters were assigned for each land cover type/soil group combination 
including an infiltration rate, a curve number, dormant and growing season interception storage 
values, and a rooting depth (Table 1).  

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

 

 

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

    

 

 

 

 

 

 

 

 

 
                                          Figure 4: Soil-moisture-retention table  
                 (Thornthwaite and Mather 1957).  

Growing 

Season

Dormant 

Season
Type A Type B Type C Type D Type A Type B Type C Type D

Agriculture, Other 0.080 0.040 38 61 75 81 2.0 1.9 1.8 1.7

Barren 0.000 0.000 77 86 91 94 0.0 0.0 0.0 0.0

Developed 0.005 0.002 61 75 83 87 2.3 2.1 2.0 1.8

Grassland/Herbaceous 0.005 0.004 30 58 71 78 1.3 1.1 1.0 1.0

Forest, Coniferous 0.050 0.050 30 55 70 77 5.9 5.1 4.9 4.7

Forest, Deciduous 0.050 0.020 30 55 70 77 5.9 5.1 4.9 4.7

Shrub/Scrub 0.080 0.015 30 48 65 73 3.2 2.8 2.7 2.6

Orchard 0.050 0.015 38 61 75 81 3.2 2.8 2.7 2.6

Vineyard 0.080 0.015 38 61 75 81 2.2 2.1 2.0 1.9

Water 0.000 0.000 100 100 100 100 0.0 0.0 0.0 0.0

Curve Number by

NRCS Soil Type ()

Rooting Depth by

NRCS Soil Type (ft)

Interception

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

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

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

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

Missing and suspect data was encountered in the raw precipitation and temperature data from 
the weather stations used by the model.  Values that were significantly outside the typical range, 
and where similar observations were not found at nearby stations, were removed from the 
datasets.  These and missing values were filled using scaled data from other nearby stations.  
Precipitation data used for gap filling was scaled using the ratio of the 1981 to 2010 mean annual 
precipitation (PRISM 2010) between the two stations.  Temperature data was scaled using the 
ratio of the 1981 to 2010 mean monthly minimum and maximum temperatures (PRISM 2010) 
between the two stations.    
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The current analysis focuses on Water Year 2010 (October 1, 2009 – September 30, 2010) and 
Water Year 2014 (October 1, 2013 – September 30, 2014).  These years were selected because 
they represent periods with data available from most weather stations in the county and where 
most stations reported annual precipitation totals close to the long-term average (WY 2010) and 
significantly below the long term average (WY 2014).  Based on a comparison between station 
data and PRISM average precipitation depths during Water Year 2010, rainfall averaged 101% of 
long-term average conditions and ranged from 78% at Lake Hennessey to 111% at the Napa 
County Airport.  In Water Year 2014, rainfall averaged 55% of long-term average conditions and 
ranged from 41% at Lake Hennessey to 73% at the Napa State Hospital (Table 3). 

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

 
 

1 – Data accessed from California Data Exchange Center (CDEC) 
2 – Data accessed from National Climate Data Center (NCDC) 
3 – Data access from Napa One Rain 

Precip (in) % Avg Precip (in) % Avg

Angwin1 Precip & Temp 42.54 44.64 105% 25.04 59%

Atlas Peak1 Precip & Temp 41.76 39.04 93% 20.08 48%

Berryessa1 Precip & Temp 28.97 28.16 97% 13.97 48%

Calistoga2 Precip 39.41 41.75 106% 18.18 46%

Knoxville Creek1 Temp Only - - - - -

Lake Hennessey3 Precip Only 34.09 26.52 78% 13.92 41%

Mt. George3 Precip Only 31.15 29.64 95% 18.24 59%

Mt. Veeder3 Precip Only 44.81 46.44 104% 28.6 64%

Napa County Airport2 Precip & Temp 21.14 23.56 111% 9.87 47%

Napa River at Yountville Cross Rd3 Precip Only 31.86 32.72 103% 14.93 47%

Napa State Hospital2 Precip & Temp 26.81 28.85 108% 19.66 73%

Petrified Forest3 Precip Only 42.39 46.6 110% 22.84 54%

Redwood Creek At Mt. Veeder Road3 Precip Only 34.71 37.36 108% 23.48 68%

Saint Helena2 Precip & Temp 37.43 39.11 104% 19.11 51%

Saint Helena 4WSW1 Precip & Temp 45.44 47.88 105% 28.88 64%

Sugarloaf Peak3 Precip Only 32.20 26.16 81% 17.12 53%

WY 2010 WY 20141981 - 2010 Mean 

Annual Precip (in)
Data UsedStation
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Figure 5: Precipitation zones used in the Napa County SWB model. Hatching indicates areas where two 
precipitation records were averaged across a zone. 
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Figure 6: Temperature zones used in the Napa County SWB model.  Hatching indicates areas where two 
temperature records were averaged across a zone. 
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Figure 7a: Daily precipitation data used in the Napa County SWB model for WY 2010. 
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Figure 7b: Daily precipitation data used in the Napa County SWB model for WY 2014. 
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Figure 8: Daily minimum and maximum temperature data used in the Sonoma County SWB model for WY 2010. 
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Figure 8 – cont. 
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Figure 9: Daily minimum and maximum temperature data used in the Sonoma County SWB model for WY 2010. 
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Figure 9 – cont. 
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Model Calibration 
Available data are insufficient to calibrate the Water Year 2010 and 2014 SWB simulations;  
however, the land cover and soil properties used in the model were obtained from a previously 
prepared and calibrated SWB model of Sonoma County (OEI 2017).  The Sonoma County model 
was calibrated against total monthly runoff volumes derived using baseflow separation of 
streamflow data for five watersheds within Sonoma County.  Gages were selected because they 
represented relatively small watersheds (1.2 – 14.3 mi2) without significant urbanization, 
diversions, groundwater abstraction, reservoir impoundments, or large alluvial bodies where 
significant exchanges between surface water and groundwater may be expected.  These 
attributes are desirable because the hydrographs can more readily be separated into surface 
runoff and baseflow components and the surface runoff pattern is more directly comparable to 
the SWB simulated surface runoff which does not account for water use, reservoir operations, or 
surface water/groundwater exchange. 

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

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

Although the climate in Napa County is slightly drier than in Sonoma County, the vegetation, soils, 
and geology are similar and parameters calibrated using data from Sonoma County should be 
applicable to Napa County.  Calibration of the Napa County SWB model was not performed due 
to a lack of publicly-available contemporary discharge records in suitable watersheds.   
Contemporary discharge records exist for USGS gaging stations located along the Napa River near 
St. Helena and Napa, but the watersheds above these gages are large and contain significant 
groundwater abstraction, reservoir impoundments, and alluvial bodies.  USGS gages on smaller 
watersheds in Napa County have been inactive since 1983 or earlier.  Discharge records exist 
through Napa One Rain for several streams gaged by the Napa County Resource Conservation 
District (RCD) but the RCD has cautioned against use of these discharge records for calibration 
purposes due to incomplete rating curve development. 
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Estimates of groundwater recharge are also available from an earlier model prepared by Luhdorff 
and Scalmanini Engineers and MBK Engineers (LSCE 2013).  This report provided estimates of  
average annual recharge as a percentage of average annual precipitation for nine watersheds in 
Napa County.  Averaged across the same nine watersheds, the SWB model predicts significantly 
higher rates of recharge than the model prepared by LSCE, which predicts slightly lower AET but 
significantly more runoff (Table 4).  Differences in methodology between these two models 
complicate direct comparisons.  The LSCE model calculated infiltration into the soil as the 
difference between monthly precipitation and discharge volumes within each watershed.  
Discharge volumes were calculated from USGS stream gages and included both direct runoff and 
baseflow from groundwater.  Inclusion of baseflow with direct runoff in these calculations may 
inappropriately reduce the estimated volume of water infiltrated into the soil and available for 
recharge. 

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

 

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

In Water Year 2010 (representing “average” hydrologic conditions) precipitation varied from 21.8 
inches in the Ledgewood Creek watershed to 53.3 inches in the Saint Helena Creek watershed 
(Figure 10, Table 5).  Actual evapotranspiration (AET) ranged from 13.4 inches in the Jackson 
Creek watershed to 25.2 inches in the Saint Helena Creek watershed (Figure 11).  Surface runoff 
ranged from 3.4 inches in the Ledgewood Creek watershed to 13.5 inches in the Saint Helena 
Creek watershed (Figure 12).  Recharge ranged from 3.3 inches in the Ledgewood Creek 
watershed to 14.4 inches in the Saint Helena watershed. (Figure 13).  Small decreases in soil 
moisture storage (up to 1.8 inches) occurred in most watersheds, with changes in most 

SWB LSCE SWB LSCE SWB LSCE

Conn Ck nr Oakville 11456500 34.8 59% 53% 21% 25% 21% 21%

Dry Ck nr Napa 11457000 41.5 56% 50% 18% 43% 25% 6%

Milliken Ck nr Napa 11458100 32.3 52% 41% 20% 51% 28% 8%

Napa Ck at Napa 11458300 36.6 61% 43% 16% 46% 23% 11%

Napa R nr Napa 11458000 39.5 56% 48% 20% 35% 24% 17%

Napa R nr St Helena 11456000 47.9 46% 45% 23% 42% 30% 14%

Redwood Ck nr Napa 11458200 39.6 53% 49% 26% 40% 22% 10%

Tulucay Ck nr Napa 11458300 27.0 64% 49% 16% 47% 20% 5%

Mean AET, 2010 

(% Precip)

Mean Runoff, 

2010 (% Precip)

Mean Recharge, 

2010 (% Precip)
Mean Precip, 

2010 (in)
HUCUSGS Gage
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watersheds being less than an inch (Figure 14).  Note that the San Pablo Bay estuaries have been 
excluded from these comparisons. 

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

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

Expressed as a percentage of the annual precipitation, AET ranged from 55% in the Saint Helena 
Creek watershed to 121% in the Jackson Creek watershed (Table 8).  These very large AET rates 
caused significant decreases in soil moisture.  Decreases in soil moisture ranged from 9% of 
precipitation in the Saint Helena watershed to 36% in the American Canyon Creek watershed.  
Surface runoff ranged from 7% of precipitation in the American Canyon Creek watershed to 41% 
in the Saint Helena Watershed.  Recharge ranged from 18% in the Milliken Creek Watershed to 
5% in the Jackson Creek and Wragg Canyon watersheds. 
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Figure 10: Water Year 2010 precipitation simulated with the Napa County SWB model. 
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Figure 11: Water Year 2010 AET simulated with the Napa County SWB model. 
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Figure 12: Water Year 2010 runoff simulated with the Napa County SWB model. 
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Figure 13: Water Year 2010 recharge simulated with the Napa County SWB model. 
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Figure 14: Water Year 2010 change in soil moisture content simulated with the Napa County SWB model. 
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Figure 15: Water Year 2014 precipitation simulated with the Napa County SWB model. 
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Figure 16: Water Year 2014 AET simulated with the Napa County SWB model. 
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Figure 17: Water Year 2014 recharge simulated with the Napa County SWB model. 
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Figure 18: Water Year 2014 recharge simulated with the Napa County SWB model. 
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Figure 19: Water Year 2014 change in soil moisture content simulated with the Napa County SWB model. 
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Table 5: Simulated precipitation and recharge values averaged across HUC-12 watersheds in Napa County for 
Water Year 2010 expressed as depths.  See Figure 20 for watershed locations.  

 

 

 

 

 

 

 

 

 

 

Name
Drainage 

Area (mi2)

Precipitation 

(in)
AET (in)

Surface 

Runoff (in)
Recharge (in)

Soil Moisture 

Change  (in)

American Canyon Creek 10.8 24.1 16.3 3.7 4.7 -0.6

Bucksnort Creek 1.9 47.9 24.5 12.1 11.1 0.1

Butts Creek-Putah Creek 49.9 33.0 17.4 9.7 6.2 -0.7

Capell Creek 43.0 31.1 19.1 7.4 5.0 -0.6

Carneros Creek 29.7 28.0 18.6 5.2 5.5 -0.6

Chiles Creek 32.0 34.6 21.1 7.1 6.8 -0.5

Dry Creek 28.8 37.0 22.2 7.2 8.4 -0.5

Hunting Creek 12.0 33.7 19.0 9.7 5.7 -0.8

Jackson Creek-Putah Creek 54.5 29.9 13.4 12.6 3.0 -0.5

Lake Curry-Suisun Creek 16.4 30.7 18.9 6.5 5.9 -0.6

Lake Hennessey-Conn Creek 20.0 35.1 19.6 8.5 7.3 -0.4

Ledgewood Creek 6.4 21.8 16.9 3.4 3.3 -1.8

Lower Eticuera Creek 44.0 30.0 17.7 8.1 4.7 -0.7

Lower Napa River 45.0 31.7 19.9 5.6 6.7 -0.6

Lower Pope Creek 31.8 33.9 18.0 9.7 6.5 -0.6

Maxwell Creek 35.1 34.7 19.6 8.7 6.9 -0.6

Middle Napa River 60.3 39.9 22.8 8.5 9.2 -0.5

Milliken Creek 29.7 30.9 16.9 6.6 7.9 -0.6

Rector Creek-Conn Creek 22.3 32.8 18.0 7.1 8.2 -0.7

Saint Helena Creek 7.7 53.3 25.2 13.5 14.4 0.1

San Pablo Bay Estuaries 19.5 23.9 8.1 13.8 2.3 -0.3

Tulucay Creek 34.2 26.1 16.7 4.6 5.4 -0.7

Upper Eticuera Creek 25.6 31.2 17.2 8.6 6.1 -0.8

Upper Napa River 44.6 44.7 23.6 10.6 10.8 -0.4

Upper Pope Creek 21.7 44.5 22.7 10.5 11.5 -0.3

Wooden Valley & Suisun Creeks 23.3 29.0 19.0 5.1 5.5 -0.6

Wragg Canyon-Putah Creek 34.2 28.3 16.3 8.6 3.3 -0.6



DRAFT  October 3, 2019 

 

Page 31 of 36  

Table 6: Simulated precipitation and recharge values averaged across HUC-12 watersheds in Napa County for 
Water Year 2010 expressed as a percentage of precipitation.  See Figure 20 for watershed locations.  

 

 

 

 

 

 

 

 

 

 

Name
Drainage 

Area (mi2)

Precipitation 

(in)
AET (%)

Surface 

Runoff (%)
Recharge (%)

Soil Moisture 

Change  (%)

American Canyon Creek 10.8 24.1 67% 15% 19% -3%

Bucksnort Creek 1.9 47.9 51% 25% 23% 0%

Butts Creek-Putah Creek 49.9 33.0 53% 29% 19% -2%

Capell Creek 43.0 31.2 61% 24% 16% -2%

Carneros Creek 29.7 29.7 66% 19% 20% -2%

Chiles Creek 32.0 34.6 61% 21% 20% -1%

Dry Creek 28.8 37.8 60% 20% 23% -1%

Hunting Creek 12.0 33.7 56% 29% 17% -2%

Jackson Creek-Putah Creek 54.5 29.7 45% 42% 10% -2%

Lake Curry-Suisun Creek 16.4 30.7 61% 21% 19% -2%

Lake Hennessey-Conn Creek 20.0 36.0 56% 24% 21% -1%

Ledgewood Creek 6.4 21.8 77% 15% 15% -8%

Lower Eticuera Creek 44.0 30.0 59% 27% 16% -2%

Lower Napa River 45.0 31.7 63% 18% 21% -2%

Lower Pope Creek 31.8 33.9 53% 29% 19% -2%

Maxwell Creek 35.1 34.7 56% 25% 20% -2%

Middle Napa River 60.3 40.4 57% 21% 23% -1%

Milliken Creek 29.7 30.9 55% 21% 26% -2%

Rector Creek-Conn Creek 22.3 32.8 55% 22% 25% -2%

Saint Helena Creek 7.7 53.3 47% 25% 27% 0%

San Pablo Bay Estuaries 19.5 23.9 34% 58% 10% -1%

Tulucay Creek 34.2 26.1 64% 18% 21% -3%

Upper Eticuera Creek 25.6 31.2 55% 28% 19% -3%

Upper Napa River 44.6 44.7 53% 24% 24% -1%

Upper Pope Creek 21.7 44.5 51% 23% 26% -1%

Wooden Valley & Suisun Creeks 23.3 29.0 65% 18% 19% -2%

Wragg Canyon-Putah Creek 34.2 28.3 58% 31% 12% -2%
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Table 7: Simulated precipitation and recharge values averaged across HUC-12 watersheds in Napa County for 
Water Year 2014 expressed as depths.  See Figure 20 for watershed locations.  

 

 

 

 

 

 

 

 

 

 

 

Name
Drainage Area 

(mi2)

Precipitation 

(in)
AET (in)

Surface 

Runoff (in)
Recharge (in)

Soil Moisture 

Change  (in)

American Canyon Creek 10.8 10.1 12.3 0.7 0.7 -3.6

Bucksnort Creek 1.9 28.8 17.6 11.5 2.6 -3.0

Butts Creek-Putah Creek 49.9 16.9 14.2 3.9 1.9 -3.2

Capell Creek 43.0 15.8 14.8 3.1 1.1 -3.1

Carneros Creek 29.7 15.0 14.7 4.6 2.0 -3.7

Chiles Creek 32.0 18.3 16.5 3.7 1.5 -3.3

Dry Creek 28.8 21.5 16.5 6.8 2.5 -3.7

Hunting Creek 12.0 16.7 15.4 3.1 1.6 -3.4

Jackson Creek-Putah Creek 54.5 14.9 10.3 6.1 0.7 -2.3

Lake Curry-Suisun Creek 16.4 18.4 16.1 3.7 1.9 -3.4

Lake Hennessey-Conn Creek 20.0 19.1 14.8 5.7 2.2 -3.2

Ledgewood Creek 6.4 12.2 13.9 1.7 0.8 -4.3

Lower Eticuera Creek 44.0 14.9 14.0 2.6 1.3 -3.1

Lower Napa River 45.0 19.4 15.9 5.0 2.2 -3.6

Lower Pope Creek 31.8 17.8 14.5 4.5 2.0 -3.2

Maxwell Creek 35.1 18.3 15.9 3.8 2.0 -3.3

Middle Napa River 60.3 21.3 16.5 6.6 2.5 -3.7

Milliken Creek 29.7 18.7 13.7 4.5 3.4 -2.9

Rector Creek-Conn Creek 22.3 16.5 13.6 4.0 2.3 -3.4

Saint Helena Creek 7.7 32.2 17.8 13.2 4.1 -3.0

San Pablo Bay Estuaries 19.5 10.4 6.0 5.6 0.5 -1.6

Tulucay Creek 34.2 14.6 13.5 2.6 1.7 -3.3

Upper Eticuera Creek 25.6 15.5 14.1 2.5 2.1 -3.2

Upper Napa River 44.6 22.9 16.2 6.9 3.3 -3.5

Upper Pope Creek 21.7 25.6 16.8 8.5 3.5 -3.2

Wooden Valley & Suisun Creeks 23.3 17.9 16.4 3.1 2.0 -3.5

Wragg Canyon-Putah Creek 34.2 14.1 12.6 3.6 0.6 -2.8
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Table 8: Simulated precipitation and recharge values averaged across HUC-12 watersheds in Napa County for 
Water Year 2014 expressed as a percentage of precipitation.  See Figure 20 for watershed locations.  

 

 

 

 

 

  

Name
Drainage Area 

(mi2)

Precipitation 

(in)
AET (%)

Surface 

Runoff (%)
Recharge (%)

Soil Moisture 

Change  (%)

American Canyon Creek 10.8 10.1 121% 7% 7% -36%

Bucksnort Creek 1.9 28.8 61% 40% 9% -10%

Butts Creek-Putah Creek 49.9 16.8 84% 23% 11% -19%

Capell Creek 43.0 15.8 94% 20% 7% -20%

Carneros Creek 29.7 17.6 98% 30% 13% -25%

Chiles Creek 32.0 18.4 90% 20% 8% -18%

Dry Creek 28.8 22.1 77% 32% 12% -17%

Hunting Creek 12.0 16.7 92% 18% 10% -20%

Jackson Creek-Putah Creek 54.5 14.7 69% 41% 5% -16%

Lake Curry-Suisun Creek 16.4 18.4 88% 20% 10% -19%

Lake Hennessey-Conn Creek 20.0 19.6 78% 30% 12% -17%

Ledgewood Creek 6.4 12.2 114% 14% 7% -35%

Lower Eticuera Creek 44.0 14.9 94% 18% 9% -21%

Lower Napa River 45.0 19.4 82% 26% 11% -19%

Lower Pope Creek 31.8 17.8 81% 25% 11% -18%

Maxwell Creek 35.1 18.3 87% 21% 11% -18%

Middle Napa River 60.3 21.8 77% 31% 12% -18%

Milliken Creek 29.7 18.7 74% 24% 18% -16%

Rector Creek-Conn Creek 22.3 16.5 83% 24% 14% -21%

Saint Helena Creek 7.7 32.2 55% 41% 13% -9%

San Pablo Bay Estuaries 19.5 10.4 58% 53% 4% -16%

Tulucay Creek 34.2 14.6 93% 18% 12% -23%

Upper Eticuera Creek 25.6 15.5 91% 16% 14% -21%

Upper Napa River 44.6 22.9 71% 30% 14% -15%

Upper Pope Creek 21.7 25.6 66% 33% 14% -12%

Wooden Valley & Suisun Creeks 23.3 17.9 91% 17% 11% -20%

Wragg Canyon-Putah Creek 34.2 14.1 90% 26% 5% -20%
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Figure 20: Major watersheds areas used to summarize water budget information in Tables 5 - 8. 
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Discussion and Conclusion 

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

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

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