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New Vineyard Development 
Shafer Vineyards-Blodgett Property  
Vicinity Oak Knoll Crossroad and Silverado Trail 
Napa County, California 

Introduction 

This Memorandum presents the key findings and conclusions, along with our preliminary 
recommendations, regarding the Water Availability Analysis (WAA) prepared by RCS for the 
proposed new vineyard development at the Shafer Vineyards-Blodgett property (subject property) 
in Napa County (County), California.  RCS prepared this document to conform to County Tier 1 
requirements, as described in the County WAA Guidelines (WAA, 2015).  The subject property is 
comprised by four (4) non-contiguous parcels having a combined acreage of 215.44 acres, and 
is located east of the Silverado Trail and north of the Oak Knoll Crossroad, in Napa, California. 

Figure 1, “Location Map,” shows the approximate parcel boundaries of the subject property (as 
obtained from freely available County GIS data), superimposed on a topographic base map of the 
area.  Also shown on Figure 1 are the locations of the existing onsite water wells.  These wells 
include: the Old La Mesa Well; the Ridgeback Well; the La Mesa Well; the Russler Well; the 
Residence Well; and the School Bus Well.  In addition, the locations of nearby, offsite wells owned 
by other, are shown on Figure 1.  Figure 2, “Aerial Photo Map,” shows the same property 
boundaries and well locations that are illustrated on Figure 1, but the base map for Figure 2 is an 
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aerial photograph of the area; this aerial photograph was obtained via the ArcGIS Pro software 
package. 

As reported by the project engineer, PPI Engineering, Inc. (PPI) of Napa, California, the 
215.44-acre subject property is currently developed with a total of 77.20 acres of existing 
vineyards.  A residence previously existed on the subject property; however, this structure was 
reportedly destroyed in the Atlas Fire in 2017.  A new residence is in the process of being 
constructed.  Water demands for the existing onsite vineyards and previously existing residence 
have historically been met via groundwater pumped by the existing onsite wells.  The Old La Mesa 
well is currently not active due to reported issues with its existing pump and is no longer used to 
meet irrigation demands of the onsite vineyards. 

RCS understands the proposed project is to develop an additional 20.88 acres of new vineyards 
distributed across the four non-contiguous parcels as shown below.  In the future, the water 
demands for the existing and the proposed new vineyards are to be met using groundwater 
pumped from the existing onsite irrigation wells, with the exception of the Residence Well.  
Domestic water demands for a future residence (currently under construction) will be met by 
pumping groundwater from the Residence Well. 

The following is a list of each parcel (showing its respective Assessor’s Parcel Number [APN]) 
and its corresponding acreage, along with the wells used for irrigation purposes on each parcel, 
and the respective acreage of existing and proposed new vineyards: 

In the text of this document, the four non-contiguous parcels are discussed and evaluated as a 
single “subject property” to maintain consistency with the approach used by PPI for the erosion 
control plan (ECP) for the project.  For clarity, Table 1, “Parcel-Specific Data Summary”, shows 
parcel-specific details for each section of this WAA for each of the four discrete parcels that 
comprise the subject property.  Table 1 is referenced repeatedly in the text below where parcel 
specific data are relevant. 

The basic purpose of this Memorandum is to comply with the County’s WAA guidelines for a “Tier 
1” WAA (i.e., a Groundwater Recharge Estimate); those guidelines were promulgated by the 
County in May 2015.  Because there are no known offsite wells located within 500 ft of any of the 
irrigation wells (the project wells), County requirements for a “Tier 2” WAA analysis (i.e., a Well 
Interference Evaluation) have been “presumptively met” per the WAA Guidelines.  

Parcel APN Parcel Area 
(acres) 

Well Used for 
Irrigation 
Purposes 

Existing 
Vineyards 

(acres) 

Proposed 
Vineyards 

(acres) 

039-051-019 77.51 Russler Well 18.50 10.20 

039-051-021 36.10 School Bus Well 22.00 0.80 

039-051-023 40.90 Ridgeback Well 18.60 5.26 

039-051-033 60.93 La Mesa Well 

Old La Mesa Well 
(formerly) 

18.10 4.62 
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Site Conditions 

From our review of data provided by the vineyard manager, and from our field reconnaissance 
visit to the subject property on August 6, 2019, the following key items are to be noted and/or 
were observed (refer to Figures 1 and 2): 

a. The Shafer Vineyards-Blodgett property is comprised of four (4) parcels having the 
following APNs of: 039-051-019, 039-051-021, 039-051-023, and 039-051-033.  The 
total assessed area of the subject property is 215.44 acres.  Individual parcel sizes 
are shown on Table 1.  

b. Topographically, the subject property is located mainly in the hillsides on the eastern 
side of Napa Valley, just north of the intersection of Silverado Trail and Oak Knoll 
Avenue.  As illustrated by the topographic contours on Figure 1, the subject property 
is comprised mainly by south-trending and west-trending ridgelines that are separated 
by intervening ephemeral drainages.  Moderate slopes occur in the southern portion 
of the property, and moderate to steep slopes are present in the northern portion of 
the subject property. 

c. No surface water runoff was observed by the RCS geologist in any onsite drainage on 
the subject property at the time of the site visit.  Based on the topographic contours, 
any surface water runoff would occur on an ephemeral basis and would drain to the 
south in the southern half of the property, and to the west in the northern half of the 
site (see Figure 1).  The nearest perennial drainage to the subject property is the Napa 
River, which lies offsite to the west of the Silverado Trail (see Figure 2). 

d. The subject property is currently developed with 77.20 acres of existing vineyards that 
are dispersed throughout the four parcels; see Table 1 for vineyard acreages on 
individual parcels.  A residence formerly existed on the subject property, but was 
reportedly destroyed in the 2017 Atlas Fire.  At the time of the August 2019 RCS site 
visit, a new residence was under construction on APN 039-051-033. 

e. Offsite areas surrounding the subject property are developed with both residences and 
vineyards.  Areas to the north of the subject property appear to be relatively 
undeveloped. 

f. As shown on Figures 1 and 2, the existing onsite wells are located on various portions 
of the subject property.  As reported by the vineyard manager, existing vineyard areas 
are irrigated by the following wells: 

Parcel APN Well Used 

039-051-019 Russler Well 

039-051-021 School Bus Well 

039-051-023 Ridgeback Well 

039-051-033 La Mesa Well 

Hence, each well is used to irrigate vineyards on the parcel in which the respective 
well is located.  The Old La Mesa Well is located approximately 20 ft from the existing 
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La Mesa Well, but is currently not active due to issues with its permanent pump.  The 
Residence Well, which will supply domestic demands to the future onsite residence, 
is located on APN 039-051-033. 

g. During the site visit, an RCS geologist traveled along onsite roads and offsite public 
roads in the area surrounding the subject property in attempt to identify the possible 
locations and/or existence of nearby but offsite wells owned by others. 

RCS geologists contacted the County Planning, Building, and Environmental Service 
(PBES) Department, in an attempt to acquire “Well Completion Reports” (also known 
as “driller’s logs”) that might exist for wells located on those neighboring but offsite 
properties.  In addition, RCS geologists also used the California Department of Water 
Resources (DWR) online Well Completion Report website to download driller’s logs 
for wells within the immediate vicinity of the subject property.  As a result of those 
inquiries, several driller’s logs were obtained for wells historically drilled in the area. 

Figures 1 and 2 show the approximate locations of known, reported, and/or inferred 
nearby offsite wells surrounding the subject property, as determined from the field 
reconnaissance and well log research.  None of these mapped offsite wells are known 
to or appear to lie within a 500-foot radius of any of the onsite wells. 

Key Construction and Testing Data for Existing Onsite Wells 

DWR Well Completion Reports are available for the following onsite wells: the Old La Mesa Well 
(Log No. 474531); the Ridgeback Well (Log No. 814558); the La Mesa Well (Log No. 1073632); 
the Russler Well (Log No. e0234971 ), and; the Residence Well (Log No. WCR2019-003564).  
Copies of these driller’s logs are appended to this Memorandum.  A driller’s log for the School 
Bus Well is not available.  Table 2, “Summary of Well Construction and Pumping Data,” provides 
a tabulation of key well construction data, groundwater airlifting data, and pumping data that are 
available for the wells located on the subject property. 

Well Construction Data 

Key data listed on the available driller’s log for and/or identified during our site visit are as follows: 

Old La Mesa Well: 

a. This well was drilled and constructed in April 1996 by Pulliam Well Drilling of Napa, 
California, using the direct air rotary drilling method.   

b. The pilot hole (the borehole drilled before the well casing was placed downwell) 
was reported to have been drilled to a total depth of 640 feet below ground surface 
(bgs). 

c. The borehole was cased with polyvinyl chloride (PVC) well casing having a nominal 
diameter of 6 inches; the total casing depth is reported to be 635 ft bgs.  

d. Casing perforations for the well are factory-cut slots, with a slot opening width of 
0.032 inches (32-slot).  These perforations were placed continuously between 120 
and 635 ft bgs. 

e. The gravel pack material listed on the driller’s log is “pea gravel”. 
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f. The Old La Mesa Well was reportedly constructed with a sanitary seal consisting of 

cement from ground surface to 25 ft bgs. 

 

Ridgeback Well: 

a. The air rotary drilling method was used by Pulliam Well Drilling to construct this well 
in May 1999. 

b. The pilot hole was drilled to 710 bgs. 

c. The borehole was cased with 8-inch diameter PVC well casing to 697 ft bgs.  

d. Casing perforations are factory-cut slots having a slot opening width of 0.032 inches 
(32-slot); perforations were placed continuously between 267 and 697 ft bgs. 

e. The gravel pack material is reported to be “pea gravel”. 

f. The Ridgeback Well was reportedly constructed with a sanitary seal consisting of 
cement from ground surface to 24 ft bgs. 

La Mesa Well: 

a. This well was drilled and constructed in June 2008 by Pulliam Well Exploration 
using the air rotary drilling method. 

b. The reported pilot hole depth was 740 bgs. 

c. PVC well casing having a nominal diameter of 8 inches was installed to a depth of 
740 ft bgs.  

d. Casing perforations for the well are factory-cut slots, having a slot opening width of 
0.032 inches (32-slot); and were placed between 180 and 740 ft bgs. 

e. The gravel pack material is reported to be “pea gravel”. 

f. The sanitary seal is of cement and was emplaced from ground surface to 23 ft bgs. 

Russler Well: 

a. This well was constructed in September 2014 by Pulliam Well Exploration using the 
air rotary drilling method. 

b. The pilot hole was drilled to a depth of 790 bgs. 

c. PVC well casing having a nominal diameter of 6 inches was set to a depth of 784 
ft bgs.  

d. Casing perforations for the well are factory-cut slots, with a slot opening width of 
0.032 inches (32-slot).  These perforations were placed every other 20 ft, beginning 
at a depth of 264 ft bgs. 

e. The gravel pack material is “#6 well pack”. 

f. The sanitary seal is cement and it was installed from ground surface to 24 ft bgs. 
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Residence Well: 

a. In February 2019, Pulliam Well Exploration drilled this well using the air rotary 
drilling method. 

b. The pilot hole was drilled to a total depth of 695 bgs. 

c. The well is cased with PVC, having a nominal diameter of 6 inches; the total casing 
depth is 695 ft bgs.  

d. Factory-cut slots, with a slot opening width of 0.032 inches (32-slot), were placed 
between 315 and 695 ft bgs. 

e. The gravel pack is “size 10 bird’s eye gravel well pack”. 

f. The cement sanitary seal was emplaced from ground surface to 23 ft bgs. 

School Bus Well: 

a. The casing exposed at the surface is steel, having a nominal diameter of 8 inches.  
No other well construction data are available for this well. 

Summary of Initial “Test” Data for Onsite Wells 

The driller’s logs for the six onsite wells provided the depth to the original post-construction static 
water level (SWL), and the original airlift flow rate in each well (as shown on Table 2), as follows: 

Old La Mesa Well: 

• The initial SWL, following completion of well construction, was at 80 ft bgs in April 
1996. 

• The reported maximum airlift flow rate1 during initial post-construction airlifting 
operation in the well was estimated by the driller to be 130 gallons per minute (gpm) 
during 3 hours of intermittent airlifting.   

Ridgeback Well: 

• Following well construction in May 1999, the initial SWL was reported to be 220 ft 
bgs. 

• The reported maximum airlift flow rate during initial post-construction airlifting 
operation in the well was estimated by the driller to be 110 gpm during 4 hours of 
intermittent airlifting. 

La Mesa Well: 

• In June 2008, just following well construction, the original SWL was at 100 ft bgs. 

• The reported maximum airlift flow rate during initial post-construction airlifting was 
estimated by the driller to be 85 gpm during 4 hours of intermittent airlifting. 

 

 

 
1 As a rule of thumb, RCS Geologists estimate that normal operational pumping rates for a new well equipped with a permanent 

pump are typically on the order of only about one-half or less of the airlifting rate reported on a driller’s log. 
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Russler Well: 

• The original SWL, in September 2014 immediately following well construction, was 
at 190 ft bgs. 

• A maximum airlift flow rate during initial post-construction airlifting operation in the 
well was driller-estimated to be 60 gpm during 4 hours of intermittent airlifting. 

Residence Well: 

• Following well construction in February 2019, the initial SWL was at a depth of 290 
ft bgs. 

• The reported maximum airlift flow rate during initial post-construction airlifting 
operation in the well was estimated by the driller to be 50 gpm during 4 hours of 
intermittent airlifting. 

Initial post-construction “test” data for the School Bus Well are not available because its driller’s 
log was not available for this project. 

“Water level drawdown” values during airlifting were not listed on the driller’s logs for the onsite 
wells, because water level drawdown cannot be measured during airlifting operations; thus, the 
original post-construction specific capacity2 value for each of the wells cannot be calculated from 
the data on the driller’s log. 

Pumping Test Data by Others 

On November 20, 2007, a 3-hour variable rate pumping test of the Old La Mesa Well was 
performed by Imboden Pump (IP) of Napa, California.  Water levels during the test were manually 
measured and recorded by an IP pumper using a water level tape sounder device.  A copy of this 
IP pumping report is appended to this Memorandum.  Key data available for this short-term 
pumping test include: 

• A SWL of 112 ft below the wellhead reference point (brp) was recorded by the pumper 
before the pumping test began. 

• Based on the reported pumping rates, the well was initially pumped at a rate of 120 
gpm, but the pump was adjusted by lowering the rate throughout the remainder of the 
test to help reduce turbid water conditions, and to help create a relatively stable 
pumping water level (PWL).  A final pumping rate of 93 gpm was reported by the 
pumper at the end of this 3-hour test.   In essence, this test can be considered to be a 
constant drawdown test and not a constant rate test. 

• A maximum PWL of 370 ft brp was created in the well at the end of the 3-hour pumping 
period; this represents a maximum water level drawdown of 258 ft. 

• As shown in the pumping test report prepared by IP, in the last 70 minutes of the 
pumping test, PWLs did not decline but rather were reported to be stable at a depth of 
370 ft brp. 

 
2 Specific capacity, in gallons per minute per foot of water level drawdown (gpm/ft ddn), represents the ratio of the pumping rate in a 

well (in gpm) divided by the amount of water level drawdown (in ft ddn) created in the well while pumping at that rate. 
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• Based on the reported final pumping rate of 93 gpm, the specific capacity value of the 
Old La Mesa Well was calculated to have been 0.36 gpm/ ft ddn at the time of this IP 
test in November 2007. 

• Most of the reported PWLs observed during this test were below the 120-foot depth to 
the top of the uppermost perforations in this well.  Hence, cascading water conditions 
did occur and will continue to occur in this well while it is being pumped in the future. 

On December 29, 2016, a 2-hour variable rate pumping test of the Old La Mesa Well was 
performed by Ray’s Well Testing Service (RWTS) of Sebastopol, California.  Water levels during 
the test were measured manually and recorded by a RWTS pumper using a water level tape 
sounder device; a copy of the pumper’s report is appended to this Memorandum.  Key data 
available for this short-term RWTS test include: 

• A pre-test SWL at a depth of 117 ft brp.  

• Based on the pumping rates reported by the pumper, the well was initially pumped at 
a rate of 95 gpm, but this rate was incrementally lowered to a final pumping rate of 80 
gpm at the end of the 2-hour pumping test; this can be considered to be a constant 
drawdown test. 

• A maximum PWL of 235.5ft brp was recorded at the end of the 2-hour pumping period; 
this represents a maximum water level drawdown of 118.5 ft. 

• As shown in the appended RWTS report, in the last one hour of the pumping test, 
PWLs did not decline but were reported to be stable at a depth of 235.5 ft brp. 

• Based on the reported final pumping rate of 80 gpm, the specific capacity value of the 
Old La Mesa Well was calculated to be 0.68 gpm/ ft ddn during this RWTS test in 
December 2016. 

• As with the previous pumping test that occurred in November 2007, most of the 
reported PWLs observed during testing were below the 120-foot depth to the top of its 
uppermost perforations (i.e., cascading water conditions were occurring). 

To our knowledge, no other constant drawdown or constant rate pumping tests have ever been 
performed in the Ridgeback Well, the La Mesa Well, the Russler Well, the Residence Well, or the 
School Bus Well. 

Well Data from Site Visit 

As discussed above, a site visit to the subject property was performed by an RCS geologist on 
August 6, 2019.  The following information for the six wells was collected during that site visit: 

• The Old La Mesa Well was reported to be inactive due to issues with the pump.  As a 
result, a SWL measurement could not be taken by RCS.  In addition, this well is not 
equipped with a totalizer flow dial device (to measure flow rates and flow volumes). 

• The Ridgeback Well was observed to be equipped with a permanent pump, and the 
well was not being pumped at the time of the visit.  A SWL of 331 ft brp was measured 
by the RCS geologist.  The reference point (RP) for this measurement is approximately 
1.83 ft above ground surface (ags).  This SWL is about 109 ft deeper than the 220-
foot SWL depth reported on the driller’s log, which was collected immediately after the 
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well had been constructed in May 1999.  This well is equipped with a totalizer 
flowmeter device and a reading of 31,502,997 gallons was recorded during the site 
visit. 

• The La Mesa Well is equipped with a permanent pump, and the well was being 
pumped at the time of the visit; a PWL of 131.7 ft brp was measured.  This RP is 
approximately 0.75 ft ags.  This well was observed to be not equipped with a totalizer 
flowmeter during the site visit. 

• The Russler Well is equipped with a permanent pump, but the well was not being 
pumped at the time of the visit; a SWL of 290.7 ft brp was measured by the RCS 
geologist.  This RP is approximately 1.71 ft ags.  This recent SWL is roughly 100 ft 
deeper than the 190-foot SWL depth reported on the driller’s log, immediately after the 
well had been constructed in September 2014.  The existing totalizer flowmeter device 
had a reading of 4,964,762 gallons during the site visit. 

• The Residence Well was not equipped with a permanent pump at the time of the visit.  
A SWL of 236.8 ft brp was measured by the RCS geologist; this RP is approximately 
1.17 ft ags.  This current SWL is approximately 53 ft shallower than the 290-foot SWL 
depth reported on the driller’s log, immediately after the well had been constructed in 
February 2019.  This well was observed to be not equipped with a totalizer flowmeter 
device.  Reportedly, this well will be used to meet the future domestic demands of the 
new residence that is currently under construction. 

• The School Bus Well was observed to be equipped with a permanent pump; the well 
was not being pumped at the time of the visit.  A SWL reading was not taken because 
an access port into the well casing was not accessible at the time of the visit.  The 
totalizer flowmeter device showed a reading of 6,388,551 gallons during the site visit. 

Local Geologic Conditions 

Figure 3, “Geologic Map”, illustrates the types, lateral extents, and ground surface boundaries 
between the various earth materials as mapped by others at ground surface in the region.  
Specifically, Figure 3 has been adapted from the results of regional geologic field mapping of the 
Napa (2004) and Yountville (2005) 7.5’ Quadrangles, as published by the California Geological 
Survey (CGS).  As shown on Figure 3, the key earth materials mapped at ground surface in the 
area include the following: 

a. Artificial fill: This consists of small areas used to artificially change the grade or 
elevation on a property (map symbol, af); it can be engineered or non-engineered 
material.  This material is not shown to exist on the subject property. 

b. Alluvial-type deposits: These deposits are Quaternary in geologic age and consist of 
the following: alluvial fan and/or undivided alluvium; terrace, stream, or basin 
materials; landslide and older fluvial and lacustrine deposits (map symbols Qhc, Qhty, 
Qha, and Qoa on Figure 3).  These deposits are generally unconsolidated, and consist 
of layers and lenses of gravel, sand, silt, and clay.  These materials exist only within a 
small portion of the southern part of the subject properties, specifically within the 
boundaries of parcels 039-051-021 and 039-051-023 (see Figure 3). 
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c. Sonoma Volcanics.  The Sonoma Volcanics are comprised by a highly variable 

sequence of chemically and lithologically diverse volcanic rocks.  These rock types 
include: andesite flows of Atlas Peak (map symbol Tsvaa); dacite flows and domes 
(map symbol Tsvdg); and andesite flows and flow breccias of Stags Leap (map symbol 
Tsvasl).  As shown on Figure 3, dacite flows and domes are exposed at ground surface 
across the majority of the property, whereas the andesite flows and flow breccias are 
exposed near the northern and southern edges of the subject property. 

d. Great Valley Sequence.  The geologically older (Cretaceous-aged) Great Valley 
Sequence rocks (not shown on Figure 3) are not exposed on the subject property but 
are known to occur at ground surface further to the northeast and southwest of the 
property.  These rocks consist mainly of well-consolidated to cemented rocks, 
including thickly-bedded mudstone, siltstone, and shale, with minor amounts of thinly-
bedded sandstone. These rocks are also known to underlie all younger geologic 
materials (including the Sonoma Volcanics) that occur in the region, and are 
considered to be the bedrock of the area. 

Review of the driller’s descriptions listed on the available driller’s log for the Old La Mesa Well, 
the Ridgeback Well, the La Mesa Well, the Russler Well, and the Residence Well reveals that 
drilling of these five onsite wells encountered only typical rocks of the Sonoma Volcanics at the 
well site.  Typical driller-terminology for the drill cuttings on these logs included: “black basalt,” 
“black & red ash,” “hard purple and gray rock,” and “black white ash.”  Therefore, based on the 
available subsurface geologic data, the Sonoma Volcanics are interpreted by RCS to extend to 
depths of at least 695 ft bgs beneath the property. 

Local Hydrogeologic Conditions 

The earth materials described above can generally be separated into two basic categories, based 
on their relative ability to store and transmit groundwater to wells.  These two basic categories 
include:  

Potentially Water-Bearing Materials   

The principal water-bearing materials beneath the subject property and its environs are 
represented by the hard, fractured volcanic flow rocks and domes of the Sonoma 
Volcanics.  The occurrence and movement of groundwater in these rocks tend to be 
controlled primarily by the secondary porosity within the rock mass, that is, by the fractures 
and joints that have been created in these harder volcanic flow-type rocks over time by 
various volcanic and tectonic processes.  Specifically, these fractures and joints have 
been created as a result of the cooling of these originally molten flow rocks, flow breccias, 
and domes following their deposition, and also from mountain building or tectonic 
processes (faulting and folding) that have occurred over time in the region after the rocks 
were erupted and hardened.  Some groundwater can also occur in zones of deep 
weathering between the periods of volcanic events that yielded the various flow rocks, and 
also with the pore spaces created by the grain-to-grain interaction in the volcanic tuff and 
ash. 

The amount of groundwater available at a particular drill site for a well constructed into the 
Sonoma Volcanics beneath the subject property would depend on such factors as: 
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• the number, frequency, size and degree of openness of the fractures/joints in the 
subsurface. 

• the degree of interconnection of the various fracture/joint systems with ground 
surface and also with one another in the subsurface. 

• the extent to which the open fractures may have been possibly in-filled over time 
by chemicals precipitates/deposits and/or weathering products (clay, etc.). 

• the amount of recharge from local rainfall that becomes available for deep 
percolation to the fracture systems. 

• to a lesser extent, the size of the pore-spaces formed by the grain-to-grain 
interactions of volcanic ash particles.  

As stated above, the principal rock type expected in the subsurface beneath the property 
is a combination of hard, volcanic flow rock, and domes that may be fractured to varying 
degrees, with interbedded ash deposits to a lesser degree.  Descriptions of drill cuttings 
by the well driller that are recorded on the available driller’s log for the onsite wells are 
consistent with the typical descriptions of the various rocks known in the Sonoma 
Volcanics.  From our long-term experience with the fractured flow rocks within the Sonoma 
Volcanics, based on numerous other water well construction projects in the County, 
pumping capacities in individual wells constructed into the Sonoma Volcanics have ranged 
widely, from rates as low as 5 to 10 gpm (if abundant soft and fine-grained ash-flow tuff is 
present), to rates as high as 200 gpm, or more (if particularly abundant, hard, and well-
fractured flow rocks are present). 

Potentially Nonwater-Bearing Rocks 

This category includes the geologically older, well-consolidated and/or lithified, and fine-
grained sedimentary rocks of the Great Valley Sequence; as stated above, these materials 
do not occur at ground surface on the property.  Instead, these potentially non-water-
bearing rocks would underlie the volcanic rocks that exist beneath the subject property at 
depths greater than ±790 ft bgs, depending on the location, as interpreted by RCS from 
the driller’s descriptions listed on the driller’s logs available for the onsite wells. 

In essence, these diverse rocks are well-cemented and well-lithified, and have an overall 
low permeability; these rocks represent the local bedrock.  Occasionally, localized 
conditions can allow for small quantities of groundwater to exist in these rocks wherever 
they may be sufficiently fractured and/or are relatively more coarse-grained.  However, 
even in areas with potentially favorable conditions, well yields are often only a few gpm in 
these rocks, and the water quality can be marginal to poor in terms of total dissolved solids 
concentrations, and other dissolved constituents.  

Geologic Structure 

Several faults3, as mapped by others, have been interpreted to exist on and east of the 
subject property as shown by the dashed black lines labeled as unnamed faults on Figure 
3 (CGS 2004 and 2005).  The possible impacts of these faults on groundwater availability 

 
3 Note that it is neither the purpose nor within the RCS Scope of Hydrogeologic Services for this project to assess the potential 

seismicity or activity of any faults that may occur in the region 
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in the region are unknown due to an absence of requisite data.  Faults can serve to 
increase the number and frequency of fractures in the Sonoma Volcanics rocks.  If such 
fractures were to occur, they would tend to increase the amount of open area in the rock 
fractures which, in turn, could increase the ability of the local earth materials to store 
groundwater.  Faults can also act as barriers to groundwater flow; it is unknown if these 
mapped faults impact groundwater flow, because water level data necessary to make such 
a determination are not available. 

Northeast Napa Study Area (NENSA) 

The subject property is partially located within an area of Napa County that was recently identified 
by others as the Northeast Napa Study Area (NENSA).  This study area has been identified as 
an area of concern by the County with respect to groundwater use and development.  Figure 1 
shows the northern boundary of the NENSA study area, shaded in purple, which traverses across 
the southern portion of the subject property.  Through prior discussions with the County, and 
review of publicly available documents, it is the understanding of RCS that the County does not 
expect that any new groundwater restrictions will be placed by the County on projects within the 
NENSA in the near future.  Any conditions of approval for projects located in the NENSA are 
expected to be related to monitoring of groundwater levels and extraction volumes; specific 
conditions are unknown at this time. 

Project Water Demands 

For the purposes of this WAA, the Ridgeback Well, the La Mesa Well, the Russler Well and the 
School Bus Well are considered to be the “project wells,” as they represent the onsite wells that 
will be used to meet water demands of the proposed new vineyard development project.  The Old 
La Mesa Well is currently and will continue to be inactive, and the Residence Well will reportedly 
be used to only meet the future water demands of the onsite residence on APN 039-051-033.   

Existing and proposed (future) onsite water demands for the property have been estimated by the 
Shafer Vineyards-Blodgett vineyard manager, as discussed below.  Table 3, “Groundwater Use 
Estimates,” is intended to categorize the specific water demands of the proposed project and of 
the other onsite uses.  As shown on Table 3, the estimated annual groundwater demands for the 
project are discussed below.  

Existing Water Demands 

Existing water demands for the existing vineyard have been provided by the Shafer Vineyard-
Blodgett vineyard manager (Mr. David Ilsley), as follows: 

a. Existing residential demand4 = 0.75 AF/yr 

o Based on the primary onsite residence that was destroyed by fire in 2017 on the 
subject property. 

b. Existing vineyard irrigation demand = 23.16 AF/yr for 77.20 ac of existing vineyards 
(see Table 1 for parcel-specific calculation) 

 

4 This residential water demand estimate is based on values presented for specified land uses provided in Appendix B of the County’s 

WAA Guidance Document (WAA 2015). 
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o This demand includes irrigation water used for the existing 77.20 acres of 

vineyards, assuming 0.30 AF of groundwater per acre of vines (AF/ac), based 
on the following calculation: 

▪ Estimated existing long-term irrigation demand as reported by the 
vineyard manager: 

= 75 gallons/vine/year (yr) x 1,245 vines/acre 

= 93,375 gallons/acre/year  

= approximately 0.30 AF/ac/yr 

c. Total estimated existing water demand = a + b = 23.91 AF/yr. 

Proposed Groundwater Demands 

Subject property water demands in the future (including both the existing use and the increased 
use for the additional vineyards) are proposed to be met by pumping groundwater from the 
Ridgeback Well, the La Mesa Well, the Russler Well, the Residence Well, and the School Bus 
Well.  The total proposed onsite groundwater demands for the property will be as follows: 

a. Residential groundwater demand = 0.75 AF/yr (same as existing) 

b. Existing vineyard irrigation demand = 23.16 AF/yr 

c. Proposed vineyard demand = 6.27 AF/yr 

o This demand includes irrigation water that will be used for the proposed 20.90 
acres of vineyards, assuming a unit use of 0.30 AF/ac. 

d. Total proposed annual groundwater demand = a + b + c = 30.18 AF/yr 

See Table 1 for parcel-specific future groundwater use demands for the project. 

Proposed Pumping Rates  

To determine an appropriate estimated combined pumping rate necessary from the four project 
irrigation-supply wells, it was conservatively assumed that the irrigation water demands for the 
vineyards (23.16 AF/yr for the existing vineyards plus 6.27 AF/yr for proposed vineyards = 29.43 
AF/yr) will be required during a 20-week (140-day) irrigation season each year. 

Based on these assumptions, the four onsite project irrigation-supply wells would need to pump 
at a total combined rate of about 95 gpm to meet the estimated demand.  This pumping rate 
assumes that these wells would be pumped at a 50% operational basis, that is, 12 hours/day, 7 
days/week during the assumed 20-week vineyard irrigation season each year.  Table 1 lists the 
specific pumping rates required from each of the four project irrigation wells to meet the total 
future onsite irrigation demands.   

Airlift rates for the onsite irrigation-supply wells, as reported by others, have a combined total of 
255 gpm (note that airlift rates for the School Bus Well are not available and are not included in 
this calculation for combined airlift rate).  As previously mentioned, RCS geologists typically 
estimate that normal operational pumping rates for a well equipped with a permanent pump are 
typically on the order of only about one-half or less of the airlifting rate reported on a driller’s log.  
Therefore, the theoretical combined operational pumping rate of the onsite irrigation-supply wells 
would be approximately 127 gpm, not including the School Bus Well.  Refer to Table 1 for a 
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breakdown of the approximate pumping rate available from each well per their corresponding 
parcel.  Although there are no actual operational pumping data for these active project wells, the 
127 gpm combined theoretical pumping rate for the three project wells (using driller-estimated 
airlift rates) is greater than the 95 gpm needed to the proposed project groundwater demands.  
Further, as shown on Table 1, the theoretical pumping rate for each well is greater than the 
estimated required pumping rate for the same well.   

Rainfall 

Long-term rainfall data are essential for estimating the average annual recharge that may occur 
to the groundwater beneath the subject property.  Average annual rainfall totals that occur 
specifically at the subject property are not directly known, because an onsite rain gage does not 
exist.  Rainfall data exist for the nearby “Milliken Reservoir” rain gage, which is located roughly 4 
miles east of the subject property.  Data for this rain gage are available from the Napa One Rain 
website, which is maintained by Napa County.  Data from the Napa One Rain website for this 
gage are available beginning in water year (WY) 2000-01 (October 2000 - September 2001) 
through WY 2018-19.  Note that several months of rainfall data are missing between March 28, 
2013 and August 28, 2013 for this rain gauge.  The average annual rainfall for WY 2000-01 
through WY 2018-19 at this gage is calculated to be 23.20 inches (1.93 ft).  This rain gage is 
located at a slightly higher elevation than the subject property, and therefore, the average annual 
rainfall at the subject property could be considered to be slightly lower than that experienced at 
this known gage location.  RCS does not consider these data to be representative of the long-
term annual average rainfall in the area surrounding the subject property because the period of 
record for this gage is relatively short (19 years). 

Another rain gage with a relatively short rainfall record was found to be approximately 4 miles 
northwest of the subject property.  Data for this “Napa River at Yountville Cross Road” rain gage 
were available from the Nape OneRain website; the rainfall record was listed to be WY 2000-01 
through WY 2018-19.  Based on these data, an average water year rainfall for WY 2000-01 
through WY 2018-19 was calculated to be 30.50 inches (2.54 ft).  This rain gage is located at a 
lower elevation than the subject property, and therefore, the average water year rainfall at the 
subject property would tend to be somewhat higher than that experienced at this known gage 
location.  However, because the period of record for this gage is relatively short (19 years), RCS 
does not consider these data to be representative of the long-term annual average rainfall in the 
area surrounding the subject property. 

The nearest rain gage to the subject property with a relatively long data record is the gage located 
at the Napa State Hospital, located in the City of Napa.  The data for this gage is available from 
the Western Regional Climate Center (WRCC) website (WRCC 2020).  For that rain gage, the 
period of record is listed as the year 1893 through December 2019.  Note that several months 
and/or years of rainfall data are missing between 1894 and 1901, and between 1915 and 1916 
for this rain gauge.  For the available period of record, the average annual rainfall at this Napa 
State Hospital gage is 23.50 inches (1.96 ft), as reported on the WRCC website.  This rainfall 
gage, however, is located at a lower elevation than the subject property, and therefore, the 
average annual rainfall at the subject property would tend to be somewhat higher than that 
experienced at this known gage location.  Also, this rain gage is located roughly 7 miles south-
southeast of the subject property, thus making it less likely that its rainfall data are representative 
of the long-term average rainfall at the subject property.   
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To help corroborate the average annual rainfall data derived from the Napa One Rain and/or 
WRCC gages, RCS reviewed the precipitation data published by the PRISM Climate Group at 
Oregon State University.  This data set, which is freely available from the PRISM website, contains 
“spatially gridded average annual precipitation at 800m [800-meter] grid cell resolution.”  The date 
range for this dataset includes the climatological period between 1981 and 2010.  These gridded 
data provide an average annual rainfall distributed across the subject property.  Using this data 
set, RCS determined that the average rainfall for the subject property for the stated date range 
may be approximately 28.20 inches (2.35 ft). 

An additional rainfall data source, an isohyetal map (a map showing contours of equal average 
annual rainfall) was prepared by the County for all of Napa County, and is freely available for 
download from the online Napa County GIS database (a copy of this map is not provided herein).  
As described in the metadata for the file (also available via the County GIS database), the isohyets 
are based on the 60-year data period of 1900 to 1960.  As stated in the metadata for the file, the 
contour interval for the map is reported to be “variable due to the degree of variation of annual 
precipitation with horizontal distance”, and therefore the resolution of the data for individual 
properties is difficult to discern.  The subject property is situated within the boundaries of the 
27.50-inch average annual rainfall contour on this County map.  Based on the RCS interpretation 
of the actual isohyetal contour map, the long-term average annual rainfall at the subject property 
could be on the order of 27.50 inches (2.29 ft).   

Table 4, “Comparison of Rainfall Data Sources”, provides a comparison of the data collected from 
the different rainfall gages discussed above.  Based on those rainfall data sources, RCS will 
consider the long-term average annual rainfall at the subject property to be 28.20 inches (2.35 ft), 
as derived from the PRISM data set.  The use of 28.20 inches per year is based on the data 
source with a relatively long period of record (29 years), and is more site-specific, when compared 
to the other rainfall data sources listed in Table 4 that: exist at different elevations; and/or are 
located at a significant distance from the subject property; and/or have a shorter period of 
available data. 

Estimate of Groundwater Recharge 

Groundwater recharge on a long-term average annual basis at the subject property can be 
estimated as a percentage of average rainfall that falls on the subject property and becomes 
available to deep percolate into the aquifer system(s) beneath the site over the long-term.  The 
actual percentage of rain that deep percolates can be variable based on numerous conditions, 
such as: the slope of the land; the soil type that exists at the property; the evapotranspiration that 
occurs on the property; the intensity and duration of the rainfall; etc.  Therefore, RCS has 
considered various analyses of deep percolation into the rocks of the Sonoma Volcanics, as relied 
upon by other consultants and by certain government agencies for projects in the Napa Valley. 

Recharge volumes estimated in this Memorandum are based on the long-term average annual 
rainfall value determined for the subject property using the available data presented above.  Note 
that a calculation of average annual rainfall for any long-term period always includes periods of 
below-average rainfall and above-average rainfall that occurred during the period over which the 
average was calculated.  Therefore, the following calculations based on average rainfall values 
also include consideration of drought year conditions. 
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Updated Napa County Hydrogeologic Conceptual Model (LSCE&MBK 2013) 

Estimates of groundwater recharge as a percentage of rainfall are presented for a number of, but 
not all, watersheds in the County in the report titled “Updated Napa County Hydrogeologic 
Conceptual Model” (LSCE&MBK, 2013) that was prepared for the County.  Watershed boundaries 
within the County are shown on Figures 8-3 and 8-4 in that report.  At the request of RCS, those 
watershed boundaries were provided to RCS by MBK Engineers (MBK).  Figure 4, “Watershed 
Boundaries,” was prepared for this project using those watershed boundaries for which data are 
available.  As shown on Figure 4, the subject property is located partially within the watershed 
referred to by MBK as “Napa River Watershed near Napa.”  As shown on Table 8-9 on page 97 
of the referenced report (LSCE&MBK, 2013), 17% of the average annual rainfall that occurs within 
this watershed was estimated to be able to deep percolate as groundwater recharge.  Note that, 
as shown on Table 8-9 of LSCE & MBK (2013), calculations for the “Napa River Watershed near 
Napa” include a number of other smaller “up-river” watersheds that are tributary to the Napa River 
Watershed near Napa. 

As stated above, the total surface area of the subject property is 215.44 acres.  Assuming 28.20 
inches (2.35 ft) of rainfall falls on the subject property on a long-term average annual basis, then 
the average volume of rainfall that would fall each year directly on the property over the long term 
would be approximately 506.28 AF (215.44 acres x 2.35 ft).  Assuming 17% of the average annual 
rainfall would be able to deep percolate to the groundwater beneath the subject property, then 
the average annual groundwater recharge at the subject property would be approximately 86.07 
AF/yr (506.28 AF x 0.17).  This estimated average annual recharge volume (i.e., 86.07 AF/yr) is 
nearly three times greater than the estimated total onsite future (proposed) groundwater demand 
of 30.18 AF/yr (see Table 3). 

In addition, a very small portion of the subject property (approximately 1.42 acres) appears to 
have slopes greater than 30 degrees; such steep slopes will tend to reduce the deep percolation 
of rainfall.  Table 1 shows parcel specific details regarding slopes exceeding 30 degrees.  Thus, 
for this analysis, RCS will assume for those portions of the property with slopes greater than 30 
degrees, infiltration is reduced to 0%.  Assuming a deep percolation of rainfall volume of 17% and 
using the “reduced” available surface area (214.02 acres, see Table 1) of the subject property, 
then the average annual groundwater recharge at the subject property (i.e., those portions with 
slopes less than 30 degrees) is estimated to be 85.50 AF/yr (214.02 ac x 2.35 ft of rainfall x 17% 
deep percolation).  This recharge estimate is also noted to be nearly three times greater than the 
estimated average annual groundwater demand for the subject property in the future (30.18 
AF/yr).  Table 1 shows parcel specific demand estimates and calculated recharge estimates.   

Estimate of Groundwater in Storage 

To help evaluate potential water level  impacts to the groundwater in the local volcanic rock aquifer 
systems that might occur as a result of pumping for the proposed project, the volume of 
groundwater extracted for the project can be compared to an estimate of the current volume of 
groundwater in storage strictly beneath the subject property.  To estimate the amount of 
groundwater currently in storage beneath the subject property, the following parameters are 
needed: 

a) Approximate surface area of the “reduced” subject property = 214.02 acres  
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b) Depth to base of perforations in the Residence Well = 695 ft bgs; this well was selected 

for analysis instead of using the other project wells because its perforations end at a 
somewhat shallower depth than those in the other three project wells.  Based on this 
depth in the Residence Well, and on the data listed on the driller’s logs for this well 
and the other onsite wells, rocks of the Sonoma Volcanics clearly extend to a greater 
depth than the 695-foot total depth of the Residence Well.  Thus, it is highly likely that 
the saturated zone beneath the property could extend deeper than is estimated using 
the perforation depths for only the Residence Well. 

c) To present a conservative calculation of groundwater in storage, RCS also assumes 
that the current saturated thickness of the aquifer(s) beneath the subject property is 
about 405 ft vertical feet.  This value is calculated using the Residence Well data by 
subtracting the post-construction SWL of about 290 ft bgs in this well (on February 20, 
2019) from the reported depth to bottom of its perforations at 695 ft bgs.  Based on the 
water level data presented herein, the February 2019 SWL is the deepest recorded 
SWL measured for this well, and thus is used herein to help provide a more 
conservative calculation of the minimum volume of groundwater currently in storage 
beneath the property.   

d) Approximate average specific yield of the Sonoma Volcanics = 2%.  The specific yield 
is essentially the ratio of the volume of water that drains from the saturated portion of 
the geologic materials (due to gravity) to the total volume of rocks.  Specific yield of 
the Sonoma Volcanics can vary greatly depending on a number of factors, including 
the degree and interconnection of the fracture zones within the rocks.  A conservative 
estimate provided by Kunkel and Upson for the specific yield of the Sonoma Volcanics 
shows a range from 3% to 5% (USGS, 1960).  For other nearby properties for which 
RCS has performed similar analyses, an even more conservative estimate for specific 
yield of 2% has been used.  Hence, to present a conservative analysis, we will assume 
a specific yield of 2% for the Sonoma Volcanics rocks that underlie the subject 
property, but the actual value, in reality, could be greater. 

e) Thus, a conservative estimate of the groundwater currently in storage (S), beneath the 
subject property (as of February 2019) is calculated as: 

S = “reduced” property area (subpart a, above) times saturated thickness 
(subpart c, above) times average specific yield (subpart d, above)  
= (214.02 acres)(405 ft)(2%)  
= 1,733 AF 

In contrast, the proposed average annual groundwater use for the property is estimated to be 
30.18 AF/yr.  Hence, the estimated groundwater demand for the entire property represents only 
about 2% of the groundwater conservatively estimated to currently be in storage in the volcanic 
rocks beneath the subject property based on water level data for February 2019.  Furthermore, 
this percentage does not include annual groundwater recharge that will occur from rainfall into 
the onsite aquifers.  Based on the foregoing, the estimated groundwater demands of the proposed 
project and the entire subject property are not expected to cause a net deficit in the volume of 
groundwater within the aquifers beneath the property so as to adversely impact wells on nearby 
but offsite properties to a point that they would not support their permitted land uses.  Parcel- 
specific estimates of groundwater in storage are shown on Table 1. 
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Possible Effects of “Prolonged Drought” 

California has experienced a number of periods of extended drought throughout its history.  Here, 
drought is defined as a meteorological drought, that is, a period in which the total annual 
precipitation is less than the long-term average annual precipitation (DWR 2015).  For similar 
projects in the County, Napa County PBES has asked RCS to consider what the effects on 
groundwater availability at a particular property might be if a period of “prolonged drought” were 
to occur in the region, assuming the project were to operate in the future as described herein.  
Recharge volumes estimated in this document are based on the long-term average rainfall value 
determined for the subject property using available data.  Recall that a calculation of average 
annual rainfall for any long-term period always includes periods of below-average rainfall and 
above-average rainfall that occurred during the period over which the average was calculated.  
Therefore, it is our opinion that the preceding calculations do inherently include consideration of 
drought year conditions. 

However, to help understand what potential conditions might exist in the local volcanic rocks 
beneath the property during a “prolonged drought period”, a “prolonged drought” must be defined.  
As discussed by DWR, “there is no universal definition of when a drought begins or ends, nor is 
there a state statutory process for defining or declaring drought” (DWR 2015).  California’s most 
significant historical statewide droughts were defined by DWR as occurring during the following 
periods (DWR 2015): 

• WY 1928-29 through WY1933-34 – six years 

• WY 1975-76 through WY 1976-77 – two years 

• WY 1986-87 through WY 1991-92 – six years 

• WY 2006-07 through WY 2008-09 – three years 

• Recent drought – WY 2011-12 through WY 2015-165 – five years 

Table 5, “Drought Period Rainfall as Percentage of Average,” shows the average amount of 
rainfall that occurred during each drought period for which rainfall data exist at the three rain 
gages discussed above and shown on Table 5; that drought period rainfall amount is also 
expressed on Table 5 as a percentage of the total rainfall that occurred.  As shown on Table 5, 
determining the amount of rain that might fall during a “prolonged drought” is variable, and 
depends on the period of record for the specific rain gage.  Clearly, the WY 1975-76 to WY 
1976-77 drought period recorded by the Napa State Hospital rain gage and reported by the WRCC 
had the lowest total rainfall at 48% (drought period average was 11.80 inches), compared to the 
long-term average (24.70 inches), and that specific drought lasted two years.  The WY 1928-29 
to WY 1933-34 drought period lasted for six years, but rainfall during this drought was 70% of the 
average annual rainfall at the WRCC rain gage.  It is important to note that the drought year 
percentage listed on Table 5 is completely dependent on the period of record for each individual 

 
5 The DWR 2015 drought document was published in February 2015, and lists the recent significant drought through the 2013-14 

water year only; the drought continued throughout the State into WY 2015-16.  Due to rains in WY 2016-17, various sources, including 
the National Drought Mitigation Center website (NDMC 2018), declared an end to the drought in Northern California in 2017, which 
included Napa County.  As of March 2020, the area of Napa County in which the subject property lies, is currently mapped as 
“Abnormally Dry” on the NDMC website (NDMC 2020). 
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gage.  Examples of this are the data from the two Napa One Rain gages; because the period of 
record for these two gages is short, and includes many drought years, then the last available 
drought year period (WY 2011-12 to WY 2015-16) rainfall percentage is shown to be between 
68% and 77% of the long-term average. 

Hence, for the purposes of this analysis, a “prolonged” drought period rainfall is conservatively 
considered to be 48% of the average annual rainfall that occurred in the region (using the rainfall 
data from the WRCC Napa State Hospital rain gage).  Further, to again be conservative, a 
“prolonged drought period” is estimated to last 6 years, which is the longest drought period on 
record according to DWR (DWR 2015); see Table 5.  This six-year period is a conservative 
estimate, because the 48%-average figure corresponds with a two-year drought period, not a six-
year drought period. 

To meet six years of proposed groundwater demand for the proposed project, a total onsite 
groundwater extraction of 181.08 AF is estimated to be required for the subject property (30.18 
AF/yr times 6 years).  Assuming groundwater recharge is reduced to 48% of the average annual 
recharge during such a theoretical “prolonged drought period”, then the resulting total of 
groundwater recharge that might occur during the six-year drought period for the subject property 
is calculated as follows: 

• As shown above, under the heading “Estimate of Groundwater Recharge,” a 
conservative estimate of the average annual groundwater recharge on the subject 
property is estimated to be 85.50 AF/yr.  Taking 48% of this annual volume yields a 
drought period recharge volume of 41.04 AF/yr. 

• Assuming a drought period duration of 6 continuous years, then a total of 246.24 AF 
(41.04 AF/yr times 6 years) of water would be available to recharge the volcanic rocks 
beneath the property by virtue of deep percolation of the direct rainfall that occurs 
solely within the boundaries of the subject property.   

Therefore, assuming a theoretical six-year drought period during which only 48% of the average 
annual rainfall might occur, a conservative estimate of the total drought-period recharge at the 
subject property (246.24 AF) would be nearly 1.5 times greater than the estimated total onsite 
groundwater demand (181.08 AF) that may occur over the same six-year period.  Drought period 
annual recharge estimates for individual parcels are shown on Table 1. 

Key Conclusions and Recommendations 

1. The existing property is currently developed with 77.20 acres of vineyards; one new 
onsite residence is currently under construction. 

2. The proposed project consists of developing an additional 20.88 acres of vineyards 
bringing the total future onsite planted vineyard area to 98.08 acres. 

3. Existing groundwater demands for the existing vineyards are estimated by the 
vineyard manager to be approximately 23.16 AF/yr.  This demand does not include 
the 0.75 AF/yr for the fire-damaged residence that is currently being rebuilt; once 
completed, groundwater for the residence will be supplied by the onsite Residence 
Well. 
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4. The future average annual groundwater demand for the existing and proposed 

vineyards (which includes 20.88 acres of new vines) is estimated to be a total of 29.43 
AF/yr.   

5. Existing (and future) irrigation water demands for the proposed vineyard project will 
be met by pumping groundwater from the Ridgeback Well, the La Mesa Well, the 
Russler Well, and the School Bus Well. 

6. To meet the estimated peak pumping rate for the project each year, these four 
irrigation-supply wells would need to pump at a combined rate of about 95 gpm to 
meet the irrigation demands during the assumed 140-day (20 week) irrigation season 
each year, assuming the four wells are pumped 12 hours per day, every day, during 
the 20-week period. 

7. Based on the results of the separate, initial post-construction airlifting “test” rates for 
each of the onsite irrigation wells, the wells appear to be capable of pumping at rates 
needed to meet the future groundwater demands of the project (see Table 1 for parcel-
specific details).  It should be noted that RCS typically estimates that normal 
operational pumping rates for a well equipped with a permanent pump are typically on 
the order of only about one-half or less of the airlifting rate reported on a driller’s log. 

8. Groundwater recharge at the subject property on an average annual basis is estimated 
to be 85.50 AF/yr; this value is based on conservative estimates of the average annual 
rainfall at the property (28.20 inches per year) and also on conservative estimates of 
average rainfall that could be available to deep percolate into the fractured and jointed 
rocks of the Sonoma Volcanics that underlie the subject property.   

9. Conservative estimates of recharge that may occur during a “prolonged drought” (as 
defined herein) show that, over a theoretical six-year period of continuous drought in 
which only 48% of the average annual rainfall might occur, a total of 246.24 AF of 
rainfall recharge is estimated to occur strictly within the boundaries of the subject 
property.  This theoretical drought period recharge estimate of 246.24 AF is nearly 1.5 
times greater than the estimated groundwater demand of the proposed project of 
181.08 AF for the same continuous six-year period. 

10. In each onsite well for which initial, post-construction water level data are available, 
water level data are shown to have declined over time since construction.  RCS 
recommends implementation of a groundwater monitoring program at the subject 
property.  This would include the frequent, ongoing monitoring of static and pumping 
water levels, and also of the instantaneous flow rates and cumulative pumped volumes 
from each of the onsite wells.  Each well should be equipped with an accurate dual-
reading flow meter (that records both flow rate and totalizing values, respectively.  
Such flow meters should be purchased and installed at the wells that are currently not 
equipped with one.  RCS also recommends that water level transducers be purchased 
and installed in each of the onsite wells to permit the automatic, frequent, and accurate 
recording of water levels in those wells.  By continuing to observe the trends in 
groundwater levels and future well production rates/volumes over time by qualified 
professionals, potential declines in water levels and well production in the onsite wells, 
along with possible changes in operational pumping scenarios, can be addressed in a 
timely manner. 
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Table 1

Parcel-Specific Data Summary

Shafer Vineyards-Blodgett 

Parcel 

Area 

(acres)

Approx. Area 

with Slope 

Exceeding 30 

degrees

(acres)

Well Used for 

Irrigation 

Purposes

Driller-

Estimated 

Airlift Flow 

Rate

(gpm)

Theoretical 

Operational 

Pumping Rate 

Based on Airlift 

Rate

(gpm)

Existing 

Vineyards 

(acres)

Proposed 

Vineyards 

(acres)

Existing 

Irrigation 

Demand

(AFY)

Proposed 

Additional 

Irrigation 

Demand

(AFY)

039-051-023 40.90 0.14 40.76
Ridgeback 

Well
110 55 23 18.60 5.26 23.86 5.58 1.58 7.16 0.00 7.16 16.28 7.81 330

039-051-033 60.93 1.28 59.65

La Mesa Well,

Old La Mesa 

Well (formerly)

85 42 22 18.10 4.62 22.72 5.43 1.39 6.82 0.75 7.57 23.83 11.44 483

039-051-019 77.51 0.003 77.51 Russler Well 60 30 28 18.50 10.20 28.70 5.55 3.06 8.61 0.00 8.61 30.97 14.87 628

039-051-021 36.10 0.00 36.10
School Bus 

Well
ND ND 22 22.00 0.80 22.80 6.60 0.24 6.84 0.00 6.84 14.42 6.92 292

TOTALS: 215.44 1.42 214.02 255 127 95 77.20 20.88 98.08 23.16 6.27 29.43 0.75 30.18 85.50 41.04 1733

Notes:

Average rainfall: 2.35 ft

Deep Percolation Percentage: 17%

Vineyard Irrigation Demands: 0.3 AF/ac

gpm - gallons per minute

AFY - acre-feet per year

AF - acre feet

GW - groundwater

Estimate of 

Annual Parcel-

Specific 

Recharge

(AFY)

Estimate of 

Drought 

Period 

Recharge 

(AFY)

Estimated 

Groundwater 

in Storage 

Beneath 

Parcel 

(AF)

Residential 

Demand

(AFY)

Estimated Future GW Demand 

(AFY)

Parcel APN

Parcel Area Adjusted for Slope 

Reduction

(acres)
Estimated Future Irrigation 

Demand

(AFY)

Pumping Rate Required to Meet Estimated Future 

Irrigation Demand Assuming 50% Operational Basis for 

20-week Irrigation Season

(gpm)

Total Future Vineyard

(acres)
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Table 2

Summary of Well Construction and Pumping Data

Shafer Vineyards-Blodgett

Reported

Well

Designation

Date & Type

of Yield Data

Duration of 

"Test"

(hrs)

Estimated

Flow Rate

(gpm)

Static 

Water Level

(ft)

Pumping 

Water Level

(ft)

Estimated 

Specific 

Capacity

(gpm/ft ddn)

4/24/96

Airlift
3 130 80 ND ND

11/20/07

Pump
3 93 112 370 0.36

12/29/16

Pump
2 80 117 235.5 0.68

Ridgeback Well
5/25/99

Airlift
4 110 220 ND ND

La Mesa Well
6/9/08

Airlift
4 85 100 ND ND

Russler Well
9/16/14

Airlift
5 60 190 ND ND

Residence Well
2/20/19

Airlift
4 50 290 ND ND

School Bus Well ND ND ND ND ND ND

Notes: ft bgs = feet below ground surface

in = inches

hrs = hours

gpm = gallons per minute
gpm/ft ddn = gallons per minute per foot of water level drawdown

ND = no data available

Russler Well e0234971
September

2014

Ridgeback Well 814558
May

1999

La Mesa Well 1073632
June

2008

ND ND

Residence Well
WCR2019-

003564

February

2019
Air Rotary 695

315-695

(screened every other 

20 ft, beginning at 315 

ft bgs)

Factory-cut

0.032

23-695

Bird's Eye 
695 PVC 6 12

23

(cement)

WELL CONSTRUCTION DETAILS

POST-CONSTRUCTION YIELD DATA

Reported

Well

Designation

DWR 

Well

Log No.

Date

Drilled

Method 

of

Drilling

Pilot

Hole

Depth

(ft bgs)

Casing

Depth

(ft bgs)

Casing

Type

Casing

Diameter           

(in)

Borehole

Diameter

(in)

Perforation

Intervals

(ft bgs)

Type and

Size (in)

of

Perforations

Sanitary

Seal

Depth

(ft bgs)

Gravel Pack

Interval (ft)

and Type

School Bus Well ND ND ND ND NDSteel 8 ND ND ND

Factory-Cut

0.032

24-784

#6 Well Pack
Air Rotary 790 784 PVC 6

PVC 8

9
24

(cement)

264-784

(screened every 20 ft, 

beginning at 264 ft 

bgs)

Air Rotary 740

25-635

Pea Gravel

740 PVC 8 12
23

(cement)

12
24

(cement)
267-697

Factory-Cut

0.032

24-697

Pea Gravel
Air Rotary 710 697

Old La Mesa 

Well

180-740
Factory-Cut

0.032

23-740

Pea Gravel

Old La Mesa 

Well
474531

April

1996
Air Rotary 640 635 PVC 6 9

25

(cement)
120-635

Factory-Cut

0.032
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Table 3 

Groundwater Use Estimates 

Shafer Vineyards-Blodgett

Existing Future

Existing Primary Residence
1 0.75 0.75

Total Residential Groundwater Use 0.75 0.75

Vineyard - Existing 77.2 acres 23.16 23.16

Vineyard - Proposed 20.9 acres --- 6.27

Total Irrigation Groundwater Use 23.16 29.43

Total Combined Groundwater Use

(Residential + Irrigation)
23.91 30.18

Notes:

1 acre-foot = 325,851 gallons

1
This residential water demand estimate is based on values presented for specified land uses provided in Appendix B of the 

County’s WAA Guidance Document (WAA 2015).

Groundwater Use

Estimated Groundwater Use (acre-feet/year)

Residential Groundwater Use

Irrigation Groundwater Use
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Table 4

Comparison of Rainfall Data Sources

Shafer Vineyards-Blodgett

Rain Gage and/or 

Data Source

Years of Available 

Rainfall Record

Average Annual 

Rainfall 

in Inches (ft)

Elevation of 

Rain Gage

(ft asl)

Distance of Rain Gage 

from Subject Property

(miles)

Elevation Relative to 

Subject Property
(1)

Napa OneRain

Milliken

Reservoir

WY 2000-01 through

WY 2018-19
(3)

(19 years)

23.20 (1.93) 930 4.0 Higher

Napa OneRain

Napa River at Yountville 

Cross Road

WY 2000-01 through

WY 2018-19
30.50 (2.54) 94 4.0 Lower

WRCC

Napa State Hospital

1893 through 

December 2019
(2) 23.50 (1.96) 240 7.0 Lower

PRISM 1981 to 2010 28.20 (2.35) --- --- ---

Napa County 

Isohyetal Map
1900 to 1960 27.50 (2.29) --- --- ---

Notes: 

1.  The subject property is located at elevations between ±100 and ±460 ft asl

2.  Missing rainfall data in: 1894 to 1901; and 1915 to 1916. 

3. There are missing data from March 28 to August 28, 2013.
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Table 5 

Drought Period Rainfall as Percentage of Average

Shafer Vineyards-Blodgett

[A]

Total Gage

Average

(in)

[B]

Drought Period 

Ave. 

(in)

[B÷A]

Drought Period 

Rainfall as % of 

Average

[C]

Total Gage

Average

(in)

[D]

Drought Period 

Ave.

(in)

[D÷E]

Drought Period 

Rainfall as % of 

Average

[E]

Total Gage

Average

(in)

[F]

Drought Period 

Ave.

(in)

[F÷E]

Drought Period 

Rainfall as % of 

Average

WY 1928-29 to WY 1933-34 6 24.70 17.30 70% ND ND ND ND ND ND

WY 1975-76 to WY 1976-77 2 24.70 11.80 48% ND ND ND ND ND ND

WY 1986-87 to WY 1991-92 6 24.70 18.50 75% ND ND ND ND ND ND

WY 2006-07 to WY 2008-09 3 24.70 18.80 76% 23.20 17.90 77% 30.50 22.10 72%

WY 2011-12 to WY 2015-16 5 24.70 21.00 85% 23.20 15.80 68% 30.50 23.60 77%

ND = No rainfall data avaialble for the corresponding drought period.

Statewide Drought Period

as Defined by DWR

(DWR 2005)

Drought 

Duration

(years)

Average Rainfall by Raingage

Napa Hospital Raingage, WRCC

Period of Record - 1893 through 2019

Milliken Reservoir,

Napa One Rain

Period of Record - WY 2000-01 through WY 2017-18

Napa River at Yountville Cross Road,

Napa One Rain

Period of Record - WY 2000-01 through WY 2018-19
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APPENDIX 1 
  

CALIFORNIA 
DEPARTMENT OF WATER RESOURCES 

WELL COMPLETION REPORTS (DRILLER’S LOGS) 
 
  



QUADRUPLICATE 
For Local Requirements 
Page __ of __ 

STATE OF CALIFORNIA 

WELL COMPLETION REPORT 
Refer to Instruction Pamphlet 

DWR USE ONLY - DO NOT FILL IN 

1 1 I 
STATE WELL NO.JSTATION NO. 

Owner's Well No. -r+--r--2---,.,..-+----- ~OL474531 r----'------'---'I D !--I ,---,-.1,:-:-:-:,::-,--,--,"1 D 
-~-~--~'~~~. 

LATITUDE U:JNGITUDE 

e 
~--------------~ 

1 

__ ~_ Parcel-=-=--,,-,~--,---,-__ -=-,-=--
__ ~ Section ________ ~ __ 

DEG. MIN. SEC. 
Longitude -;::=--,--;,;;;:;--,--;;:;::;:;---,W"-,E",,S,,-T 

DEG. MIN. SEC. 
NORTH 

:"""",::::;",--=:-r-f-.:.L-::.::.r-~7-i-+""'-'-""'--;:,-,-'-~T-";--'~7""~-'-'--'::::"">~-"-~i+-"'-=--- L 0 CAT 10 N $ K ETC H ---------,-:-AC IVITY (L) 

MODIFICATION IREPAIR 

_._ De~pen 

.t - Other (Specify) 

)1' _ DESTROY (Describe 
Procedures and Materials 
Under ''''t:V~'JU'', ~U'U 

t) Ii; PLANNED USE(S) 
~ (L) 
W _ MONITORING 

WATER SUPPLY 

_ Domestic 

_._ Public .x. Irrigation 

_ 'Industrial 

_ "TEST WE~L" 

_ CATHODIC' PROTEC· 
TION 

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

_ OTHER (Specify) 

DRILLING ", T/! /It,..... /l r-__ -+ ___ ~--------------~---------~METHOD ~ F.LUID ___ ~ _____ _ 

WATER LEVEL & YIELD OF COMPLETED WELL 
DEPTH OF STATIC C{) "Y,: '._ ./, y' _ :; ( 

1-------<----......... ----------------------1 WATER LEVEL 0) (Fl.) & DATE MEASURED _-"'~--;:----,--'-==,-
r-------'-------'------t-+-li;------------------------J ESTIMATED YIELD.' ./';'C

J 
'(GPM)' & TEST TYPE ,<~ ,/,,~, .t...t'7'~7"""~ 

TOTAL DEPTH OF BORING (~~eth S TEST LENGTH ~ (Hrs.) TOTAL DRAWDOWN 5 ,"..;, (.> (Ft.) 

TOTAL DEPTH OF COMPLETED WELL ~'''-~' 

DEPTH 
CASING(S) 

FROM SURFACE BORE· 
L HOLE TYPE 

DIA. 2: '" ""' MATERIAL! INTERNAL 
'" tti 2::~ 

0- DIAMETER (Inches) 2: 0:: GRADE Fl. 10 FI. ::i '" 0'-' ::l (Inches) '-' ,-,,,, 
'" '" Q u: ... , 

() () A.\ Z' .\( ./ ./ t. /l ) 1,'(, 

-1C I ,... ~,(,) </ :.t~ -\:; . , /1 

/:t,O : f:' ?:f- ~/i X l ! II 

'1' 

not be 

GAUGE SLOT SIZE 
OR WALL IF ANY 

THICKNESS (Inches) 

.:-t.;;,'V 
{ .. 

I' ":;',P'" 
":1 1 

, .. '" 

of a well's 

DEPTH 
FROM SURFACE 

FI. to FI. 

ANNULAR MATERIAL 

TYPE 

CEo BEN· 
MENT TONITE FILL 

(L)(?) (L) 

FILTER PACK 
(TYPE/SiZE) 

,----- A TT A CH ME NT S (L) ------, r--------------------- C ERTIFI C A ThI:cO;rNUSTTAATT'iiEiMiiE~N~T~=====~~~==:::: 
_ Geologic Log 

_ Well Construction Diagram 

_ Geophysical Log(s) 

_ Soil/Water Chemical Analyses 

_ Other __________ _ 

ATTACH ADDITIONAL INFORMATION. IF IT EXISTS. 

ADDRESS 

.J' "\ /' I / ./" 
f t ,r .l"" ~.'" ./ Jf.'~ 

Signed -". r, ... ", ';':'-1 
WELL DRILLER/AUTHORIZED REPRESENTATIVE 

CITY / STATE ZIP .' . LJ. (f i . f J '''-, l- 7 I . {:;.:, J l:: -::::1 "'J -", .' 
"'DA""T"'E "SlmGN;:;';E~D--"--"" C·57 LICENSE NUMBER 

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



"-~-,,,,--,,,,,,-.,,,..,..,--,,,, ..... -....... -,,,,==..,,.--""--, ... --, .... ,--.. '--....,~"~ ........ ~--~(~-~;-~:;-~-;:~--.~~~...--.... --";" ... ~-.------~--------

, 
}, 

-QUADRUPLICATE STATE OF CALIFORNIA 
For Local Requirements WELL COMPLETION REPORT 
Pag~,~ of~ __ 

Owner's Well No. "--::----:--:--~7"'--'----

Permit No. -"-H,....,...-=:::=-1~'-+.ifl-=,--I--~ t'ermllt!'l!J~lte -i'-+--;Hc,-,.--f---:::::---...,-,-'--

-"----Parcel ,=,,-,.=:c+~-+;;-1-+--'-''<::±~-'-4 
:~~*,-+i...."...-/...!j--.>"l-:,.:.L..J,;:~"r---"--';:---2.+:,;;;;}-l~---,-'--'---~~---l To\Vllship -+: __ ~ ~ __ Section _________ _ 

1-:----T.-rT-:---i+-t----++-'~;------'---'--,__-+--'--~--__1 Latitude -=' ==-~_:::_:_--'--=N,;.;O:.:..R=TH Longitude -::::::::-"'-:-;;:;---L----;=W:..cE::::S:..:.T 
DEG. MIN. SEC. DEG. MIN, SEG. 

LOCATION SKETCH -APTIVITY (~) 
h-r-___ ~~~-~~~~-~~~~~--~~~~~--~~--~_t-----------NORTH------~-~ ~NEW WELL 

r--~-;------;------'-~----~-----------------~~;;~~~~~SOUTH--------~ 
Describe Distance of Well {i'OIll Roads, Bllildings, 

Fences, RiGers, lJIe and attach a mal', Use additionallJaper if 
necessary PLEASE BE ACCURATE &·COllIPLETE. 

MODIFICATION/REPAIR 
___ Deepen 

___ Other (Specify) 

_'_ DESTROY (Descflbe 
Procedures and'Malerlals 
Under 'iGEO~OGIC 

PLANNED USES (.~) 
WATER SUPPlY 
___ ~s"c ___ Public 
-0rrigation ___ Industrial 

MONITORING _,_ 

TEST WELL ___ ' 

CATHODIC PROTECTION ___ 

HEAT EXCHANGE ___ 

DIRECT PUSH ___ 

INJECTION ___ 

VAPOR EXTRACTION _,_ 

SPARGING ___ 

REMEDIATION' _. _ 

OTHER (SPECIFY) ___ 

WATER LEVEL & YIELD OF COMP:tETED WELL 

TOTAL DEPTH OF BORING 7' n (Feet) 

TOTAL DEPTH OF COMPLETED WELL 

DEPTH 
FROM SURFACE 

Ft. to Ft. 

BORE· 
HOLE 
DIA. 

(Inches) 

TYPE (~) 

'" 
Z a: ill 
ill '0 Q, 

Z ill Zo- o: 
:5 a: 00 
m 0 o =oJ ::l 

'" Cl u: 

CASING (8) 

MATERIAL! INTERNAL 
DIAMETER GRADE 

(Inches) 

5;" 

.J 

, -f. .. 
.,- ,- 'v 

GAUGE 
OR WALL 

THICKNESS 

.:; fJf) 
",., 

~/ rd) 
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Results of Napa County Tier 1 Water Availability Analysis 
Shafer Vineyards-Blodgett Property  23 
Vicinity Oak Knoll Crossroad and Silverado Trail 
Napa County, California 

DRAFT 
MEMORANDUM 

 

 
 
 
 
 
 
 
 

APPENDIX 2 
 

IMBODEN PUMP 
PUMPING REPORT FOR 

NOVEMBER 2007 PUMPING TEST 
& 

RAY’S WELL TESTING SERVICE 
PUMPING REPORT FOR 

DECEMBER 2016 PUMPING TEST 
OF THE OLD LA MESA WELL 



\ 

DATE: 11120/07 

OWNER: BRAD SHAFER 

.1030 PUEBLO AVENUE· NAPA, CALIFORNIA 94558 
(707) 252-6493 • L1C. # 404594 

FAX (107) 226-i 5f;lO 

WELL TEST & REPORT 

ADDRESS: 5096 SILVERADO TRAIL NAP A, CA 94558 

WELL LOCATION: LAMESA 

WELL DEPTH: 630' DIAMETER: 6" CASING: PVC 

PUMP SETTING: 441' PUlVIP lIP: 15 DROP PIPE: 2"GALV. 

POWER & VOLTAGE: 230V 

PUMP MODEL: 70J15 

TANK SIZE & MODEL: IC-366 

WATER LEVEL AT START OF TEST: 112' 

WATER LEVEL AT END OF TEST: 365' 

LENGTH OF TEST: 3 HOURS 

DROP CABLE: 4/4 

. GPM: 120 

GPM: 95 

RECEIVED 
JAN 292008 

DEPT. OF 
ENVIRONMENTAL MANAGEMENT 

**THIS TEST IS BASED ON THE WELL PRODUCTION AS OF THE DAY OF THE TEST ONLY. THE 
WELL MAY PRODUCE MORE OR LESS WATER THROUGHOUT THE YEAR. ** 

RESPECTFULLY, 
IMBODEN PUMP 



,ATE: 11120/07 

OWNER: BRAD SHAFER 

ADDRESS: 5096 SILVERADO TRAIL NAPA, CA 94558 

TIME 

8:30am 

8:35am 

8:40am 

8:50am 

9:00am 

:20am 

9:40am 

10:00am 

1O:20am 

10:40am 

11:00am 

11:30am 

REMARKS: 

WATER 
LEVEL 

112' 

197' 

24W 

278' 

295' 

324' 

341' 

356' 

370' 

370' 

370' 

370' 

BACK 
PRESSURE 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

WATER 
COLOR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

CLEAR 

SAND GPM 

YES 120 

YES 120 

YES 107 

YES 107 

YES 100 

YES 100 

YES 100 

YES "100 

YES 93 

YES 93 

YES 93 

YES 93 



APN: 039-051-033, Well, YT, E17-00016

March 28, 2017










