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The date range for this dataset includes the climatological period between 1991 and 2020. These
gridded data provide an average annual rainfall distributed across Napa County, including the
region of the subject property. Using this dataset, RCS determined that the average annual
rainfall for the subject property for the stated date range is approximately 38.9 inches (3.2 ft).

An additional, though older, rainfall data source, an isohyetal map (a map showing contours of
equal average annual rainfall) was prepared by the County for all of the County and is freely
available for download from the online Napa County GIS database. As described in the metadata
for the file (also available via the County GIS database), the isohyets are based on a 60-year data
period beginning in 1900 and ending in 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 parcels (including
the subject property) cannot be readily discerned. The subject property is located within the
boundaries of the 35-inch per year rainfall contour on the map. From the 35-inch contour, the
next contour interval is 27.5 inches per year to the northeast and 27.5 inches per year to the
south. Based on the interpretation of the actual isohyetal contour map (not provided herein) by
RCS, the long-term average annual rainfall at the subject property may be on the order of 35
inches (2.9 ft).

Table 2, “Comparison of Rainfall Data Sources”, provides a comparison of the data collected from
the rainfall sources discussed above. Based on the various rainfall data sources described in
Table 2, RCS will conservatively assume that the long-term average annual rainfall at the subject
property is 38.9 inches (3.2 ft) as determined using the PRISM data set, as the PRISM data
includes a significantly long period of record, includes current data, and is specific to the subject
property.

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 directly on the subject property and
becomes available to deep percolate into the local aquifer system(s) 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 surface; 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, government agencies, and by RCS for
other projects in the Napa Valley.

Recharge volumes estimated in this Memorandum are based on the long-term average annual
rainfall values determined for the subject property using the available data presented above. Note
that a calculation of average annual rainfall (by calendar year or water year) 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 recharge
calculations also include consideration of drought year conditions.

Updated Napa County Hydrogeologic Conceptual Model (LSCE&MBK 2013)

Estimates of groundwater recharge as a percentage of rainfall were presented for a number of
watersheds (but not all watersheds) in Napa County in the report titled “Updated Napa County
Hydrogeologic Conceptual Model” (LSCE&MBK, 2013) prepared for Napa County. Watershed
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ends, nor is there a state statutory process for defining or declaring drought” (DWR 2015).
California’s most significant historical statewide droughts have been defined by DWR as occurring
during the following periods (DWR 2015):

o 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
« WY 2011-12 through WY 2015-16° — five years

Since publication of the DWR drought document (2015), WY 2019-20 through WY 2021-22
exhibited below average rainfall totals, and are also considered to have been drought years in the
State. As of January 24, 2022, the area of Napa County in which the subject property lies is
currently mapped as “Severe Drought” on the NDMC website (NDMC, 2022).

Table 3, “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 3; that drought period rainfall amount is also
expressed on Table 3 as a percentage of the total rainfall that occurred. As shown on Table 3,
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, WY 2019-20 to WY 2021-22
(the current drought period) recorded the lowest total rainfall at 25% for the St. Helena rain gage
(drought period average was 8.0 inches). However, this rain gage is located about 11.2 miles
from the subject property and at a much lower elevation (£225 ft amsl) than the subject property
(1,400 ft amsl), and therefore, may not be representative of the actual rainfall amounts that occur
at the subject property. Therefore, the WY 2019-20 to WY 2021-22 drought period recorded by
the Atlas Peak gage at 47% (drought period average was 17.8 inches, compared to the long-term
average 38.1 inches), and which is at a similar elevation (£1,600 ft amsl) to the subject property,
may be more representative of the rainfall amounts experienced at the subject property during
the same time period. It should be noted that data for WY 2021-22 is current as of January 2022,
and does not include any rainfall that may occur during the remainder of the water year.

For the purposes of this analysis, a “prolonged” drought period rainfall is conservatively
considered to be 47% of the average annual rainfall that occurred in the region (using the rainfall
data from the CDEC Atlas Peak 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 3. This six-year period is a quite conservative
estimate, because the 47%-average figure corresponds with a three-year drought period, not a
six-year drought period.

To meet six consecutive years of groundwater demand for the subject property, a total onsite
groundwater extraction of 20.4 AF is estimated to be required (3.4 AF/yr of groundwater demand
multiplied by 6 years = 20.4 AF). Assuming groundwater recharge is reduced to 47% of the

3 The DWR 2015 drought document was published in February 2015 and lists the drought that began in water year 2011-12 through
the 2013-14 water year only; the drought continued throughout the State into WY 2015-16. Due to the 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.



Results of Napa County Tier 1 Water Availability Analysis RCS

Peterson Vineyard Development Project 13
3496 Soda Canyon Road =
Soda Canyon Area, Napa County, California
DRAFT
MEMORANDUM

average annual recharge during each year of 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:

e As shown herein, a conservative estimate of the average annual groundwater
recharge on the subject property is estimated to be 6.4 AF/yr. Taking 47% of this
annual volume yields a drought period recharge volume of 3.0 AF/yr.

o Assuming a drought period duration of 6 continuous years, then a total of 18 AF (3.0
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, extreme, six-year drought period during which only 47% of the
average annual rainfall might occur, a conservative estimate of the total drought-period recharge
at the subject property (18.0 AF) would be less than the estimate of the total onsite groundwater
demand (20.4 AF) that may occur over the same six-year period.

As conservatively estimated above, 70.9 AF of groundwater may currently be in storage within
the rocks of the Sonoma Volcanics beneath the property. Hence, the theoretical six-year long
drought period groundwater “recharge deficit” of 2.4 AF would represent about 3% of that volume
of groundwater in storage. Temporarily removing an average of approximately 0.4 AF (when that
deficit is divided by 6 years) of groundwater from storage every year during this 6-year long
prolonged, extreme, theoretical drought may cause water levels to decline somewhat beneath the
subject property, but removal of such a relatively small percentage of groundwater from storage
over an entire 6-year period of time would not be expected to significantly impact groundwater
levels beneath the property. Recharge that occurs during periods of average and above-average
rainfall would continue to recharge the local aquifer system(s). Again, this theoretical drought
analysis is quite conservative, and assumes an extreme drought (47% of average rainfall
occurring every year for six consecutive years).

Key Conclusions and Recommendations

1. The existing property is currently undeveloped and contains an abandoned residence and
barn, one active water well, and two inactive water wells. There are no current water
demands for the property because the older residence and barn are not in use at this time,
and there are no existing developed vineyards on the subject property.

2. The proposed project includes the development of 5.3 acres of new onsite vineyards.
There is a possibility that the residence could be occupied again in the future, and
therefore water use associated with an onsite residence was included as part of the
analysis. The irrigation water demand for the vineyards and the future use of the residence
are estimated to require 3.4 AF/yr of groundwater annually.

3. The groundwater demand for the proposed new vineyards and the future use of the
residence will be met by pumping groundwater from the existing, active Onsite Well.

4. To meet the estimated peak pumping rate for the project each year, the Onsite Well would
need to pump at an operational basis of 12 hours per day, every day, and at a rate of
about 10 gpm to meet vineyard irrigation and domestic use demands during an assumed
20-week irrigation season each year. During the remainder of the year, when there are
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Results of Napa County Tier 1 Water Availability Analysis RCS

Peterson Vineyard Development Project 15
3496 Soda Canyon Road %
Soda Canyon Area, Napa County, California
DRAFT
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Geologic Descriptions

af - Artificial fill
Qha - Alluvium
Qf - Alluvial fan deposits
Sonoma Volcanics Tsvasl
Tsvasl - Andesite flows and flow breccias of Stags Leap
Reference:
Geologic Map of Yountville, 7.5' Quadrangle (CGS 2005)
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Table 1
Summary of Well Construction and Testing Data
Peterson Vineyard Development Project

WELL CONSTRUCTION DETAILS

Reported DWR Method it Casing " Casing Borehole Sanitany Perforation Ty.pe é"d Gravel Pack Current
Date Hole Casing q a Seal Size (in)
Well Well . of Depth Diameter Diameter Intervals Interval (ft) Status
Designation | Log No. Drilied Drilling ot (ft bgs) Type (in) (in) popth (ft bgs) & and Size of Well
(ft bgs) (ft bgs) Perforations

0-57
100-120; 140-160;
Onsite Well | €0290728 August Air Rotary 435 420 PVC 6 10 Cement { 500.280; 300-380: 0.032 62-420 Active
2015 57-62 400-420 Machine-Slotted| Pea Gravel
Bentonite g

POST-CONSTRUCTION YIELD DATA

Reported DWR Date & Type Duration of | Estimated | Static Water | Pumping Ess"::;:;d
Well Well 5 b “Test" Flow Rate Level Water Level D
Designation Log No. CALCEINLE (hrs) (gpm) (ft) (ft) Capacity
. (gpm/ft ddn)
Onsite Well | eoogo728 | 9/3/2015 ND 100 172.0 ND ND

Airlift

Notes: ND = No data available
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

Results of Napa County Tier 1 Water Availability Analysis
Peterson Vineyards

D RA FT RCS Job No. 603-NPA02
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Table 2

Comparison of Rainfall Data Sources
Peterson Vineyard Development Project

Rain Gaae and/or Years of Available Average Annual Elevation of | Approximate Distance of Rain Gage Elevation
g i Rainfall Rain Gage Rain Gage from Subject Relative to Subject
Data Source Rainfall Record . ) . @
in Inches (ft) (ft amsl) Property (miles) Property
CDEC WY 1986-87 through WY .
Atlast Peak 2021-220 38.1 (3.2) 1,660 21 Higher
Napa OneRain
WY 2000-01 th h
Napa River at Yountvile | '\ *°7 © V) 28.5 (2.4) 94 42 Lower
Cross Rd )
WRCC WY 1907-08 through
St Helena WY 2021.220 32.2 (2.7) 225 11.2 Lower
PRISM 1991 to 2020 38.9 (3.2) - -— -
Napa County 1900 to 1960 35.0 (2.9)

Isohyetal Map

Notes:

1. Rainfall totals for WY 2021-22 are current through January 2022.

2. The subject property is located at elevations between +1,380 and +1,465 ft amsl
3. Erroneous and/or missing rainfall data in WY 1994-95, WY 1995-96, WY 2004-05, and WY 2006-07.

4. Erroneous and/or missing rainfall data in: WY 1987-88; WY 1994-95; WY 1995-96; WY 2004-05; and WY 2006-07.
5

. Erroneous and/or missing rainfall data in: WY1979-80 and WY 1987-88.

ft = feet
amsl = above mean sea level

DRAFT

Results of Napa County Tier 1 Water Availability Analyses
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Table 3
Drought Period Rainfall as Percentage of Average
Peterson Vineyard Development Project

Average Rainfall by Raingage
Atlas Peak Napa River at Yountville Cross Road St. Helena
Drought CDEC Napa OneRain WRCC
Statewide Drought Period < Period of Record - WY 1986-87 to WY 2021-22 Period of Record - WY 2000-01 to WY 2021-22 Period of Record - WY 1907-08 to WY 2021-22
" Duration
as Defined by DWR/NDMC
{years) (Al [B] [BIA] (Al [B] [BIA] (Al [B] [BIA]
Total Gage Drought Period | Drought Period Total Gage Drought Period Drought Period Total Gage Drought Period | Drought Period
Average Ave. Rainfall as % of Average Average Rainfall as % of Average Ave. Rainfall as % of
(in) (in) Average (in) (in) Average (in) (in) Average
WY 1928-29 to WY 1933-34 6 ND ND ND ND ND ND 322 23.9 74%
WY 1975-76 to WY 1976-77 2 ND ND ND ND ND ND 322 13.4 42%
WY 1986-87 to WY 1991-92 6 38.1 34.9 92% ND ND ND 322 21.2* 66%*
WY 2006-07 to WY 2008-09 3 38.1 23.8* 62%* 28.5 221 78% 322 24.8 7%
WY 2011-12 to WY 2015-16 5 38.1 29.3 7% 28.5 23.6 83% 322 217 67%
WY 2019-20 to WY 2021-22t 2 38.1 17.8 47% 28.5 15.5 54% 322 8.0 25%

Notes:

ND = No rainfall data for corresponding drought period.

* = Raingage data do not extend through entire drought period and/or are missing rainfall data within drought period.
+=WY 2021-22 is current through January 2022.

Results of Napa County Tier 1 Water Availability Analysis
Peterson Vineyards
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