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Gandona Winery

Water Availability Analysis

Executive Summary

These calculations document the existing and proposed water use for the Gandona Winery. The
existing winery is located on APN 032-010-079. The parcel has an area of 114.72 acres. The
proposed Use Permit modification will add a building for office and barrel storage and increase
marketing activities. There will be no increase in production or vineyard area.

A Groundwater Recharge Rate of 0.82 ac-ft/ac/year has been adopted for parcel 032-010-079 from
the RSA* Groundwater Recharge Report attached. This yields an annual estimated recharge
(Allowable Water Allotment) of 94.07 ac/ft in an average rainfall year. In accordance with the Napa
County Water Availability Analysis (WAA), the estimated groundwater recharge rate for average
and dry years is included. In a dry year, the groundwater recharge rate is assumed to be 75% of the

average year.

There are 2 wells on the property. One well is near the vineyard in the southern part of the
property. The other well is in the Northern part of the property, next to the primary residence. The
2 wells supply domestic, process, and irrigation water for the winery, residence, and vineyards.

Below is a summary of the existing and proposed water use. Detailed calculations can be found on
the following page.

Existing Usage | Proposed Usage
Usage Type [af/yr] [af/yr]

Vineyard

Irrigation (No change under revised UP) 9.82 9.82
Winery

Process Water 0.31 0.31

Domestic Water 0.05 0.14

Landscape 0.10 0.10
Residence , 0.50 0.50
Totals (Acre-ft per year) 10.78 10.87
Groundwater Recharge (Acre ft per year) 94.07 94.07

The proposed water demand of 10.87 ac-ft per year is less than the estimated annual recharge of
94.07 ac-ft per year in an average rainfall year and less than the estimated annual recharge rate of

70.55 ac-ft per year in a dry year.
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Water Usage Calculations

Groundwater Recharge — See attached Annual Groundwater Recharge Rate report for detailed calculations.

Recharge rate - (0.82 af/acre-yr x
Recharge rate (dry year) - (0.82 af/acre-yr x 0.75 x

Vineyard Irrigation Demand
Existing Vineyard — (0.5 af/ac-yr x

Total Existing (Existing Vineyard) =

Existing Winery Demand
Process Water — (5 gal water / 1 gallon wine x

FT Employees — (15 gal/person x 300 days/yr x

PT Employees — (15 gal/person x 300 days/yr x

Visitors — (3 gal/person x 52 weeks/yr x

Marketing Events, Off-Site Catered — (15 visitors @ 10 gpd x
Marketing Events, Off-Site Catered — (50 visitors @ 10 gpd x

Total Existing Domestic Water (Employees + Visitors + Events) =

Winery Landscape (0.5 AF/yr/100,000 gal wine x

Proposed Winery Domestic Water Demand
Process Water — (5 gal water / 1 gallon wine x

FT Employees — (15 gal/person x 300 days/yr x

PT Employees — (15 gal/person x 300 days/yr x

Visitors — (3 gal/person x 52 weeks/yr x

Marketing Events, Off-Site Catered — (25 visitors @ 10 gpd x

Marketing Events, Off-Site Catered — (150 visitors @ 10 gpd
X

Total Proposed Domestic Water (Employees + Visitors + Events) =

Winery Landscape — (0.5 AF/yr/100,000 gal wine

114.72  acres) =
114.72  acres) =

19.64  acres vineyard) =

20,000 gal wine/year) =

2 employees/day) =
1 employees/day) =
18 visitors/week) =

5 days/yr) =

1 days/yr) =

20,000 gal wine/yr) =

20,000 gal wine/year) =

4 employees/day) =
2 employees/day) =
72 visitors/week) =
10 days/yr) =

3 days/yr) =

20,000 Gal wine/yr) =

94.07
70.55

9.82

9.82

0.31

0.03
0.01
0.01
0.002
0.002
0.05

0.10

0.31

0.06
0.03
0.03
0.01

0.01
0.14

0.10

af/yr
af/yr

af/yr

af/yr

af/yr

af/yr
af/yr
af/yr
af/yr
af/yr
af/yr

af/yr

af/yr

af/yr
af/yr
af/yr
af/yr

af/yr
af/yr

af/yr
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Annual Groundwater Recharge Rate

INTRODUCTION

This report determines the annual groundwater recharge rate for the Gandona Winery property.
The proposed winery is located on APN 032-010-079, a parcel of 114.72 acres. The parcel has slopes
ranging from 5-30%.

For the analysis, the parcel has been divided into five areas: impervious; rock outcrop; vineyard;
grass and shrubs; and oak tree areas.

METHODOLOGY

The groundwater recharge rate has been determined by examining the annual rainfall, runoff and
species specific evapotranspiration during winter months. The Annual Precipitation Chart and
Watershed Types and Factors page in the Napa County Road and Street Standards were used to
determine the annual rainfall amount and site runoff volumes. It was determined that the average
annual rainfall amounts to 32 inches per year.

The runoff volumes were determined by calculating the site specific runoff coefficient. The runoff
coefficients were calculated using aerial images to view the terrain and the county topography to
estimate the slopes in each area.

The evapotranspiration losses were calculated using the Water Use Classifications of Landscape
Species (WUCOLS) methodology for the vineyard, grass and shrub, and oak tree areas. A landscape
coefficient of 0.20 was adopted for the shrubs growing over the rock outcrop area. Only
evapotranspiration from the winter was considered, as it is assumed that evapotranspiration in
summer will be from irrigation water.

The groundwater recharge rate was calculated as the difference of the total annual rainfall and
losses from the stormwater runoff and evapotranspiration. Refer to attached calculations.

Average Recharge Rate = Average Rainfall - Runoff — Evapotranspiration

Under the proposed improvements to the winery, 2,969 sq. ft. of winery building will be built,
replacing the same area of existing grassland. The Existing and Proposed Recharge rates were

calculated separately.

CONCLUSION

The Gandona Winery property has an annual rainfall of 32 inches per year, equating to 305.9 acre-
feet per year for the parcel.

Total evapotranspiration volume that occurs through the vineyard, grass and shrub, and oak tree
areas on the parcel is 41.13 acre-feet per year. The stormwater runoff from the parcel totals 170.27
acre-feet per year. The total average evapotranspiration and runoff is 211.59 acre-feet per year.

This equates to a groundwater recharge rate of 0.82 acre-feet per acre per year. The proposed
improvements to the Gandona Winery do not significantly affect the groundwater recharge rate of
the parcel.
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WATERSHED TYPES AND FACTORS

RUN-OFF PRODUCING CHARACTERISTICS OF WATERSHEDS SHOWING
FACTORS FOR EACH CHARACTERISTIC FOR VARIOUS WATERSHED TYPES

WATERSHED TYPES AND FACTORS

Run-off Producing
Features Extreme High Normal Low
0.28038) 0.20-0.28 0.14-0.20 0.08-0.14
Relief Steep, rugged terrain, | Rolling, with average | Rolling, with average | Relatively flat land,
with average slopes slopes of 10 to 30% slopes of 5to10% with average slopes
above 30% of 0 to 5%
@ -0.16 0.08-0.12 0.06-0.08 0.04~0.06
No effective soil Slow to take up Normal; well deained Slow to take up
Soil Infiltration cover either rock or water; clay or light and medium water; clay or
thin soil mantle of | shallow loam soilsof | textured soils sandy | shallow loam soils of
negligible infiltration low infiltration loams, silt, and silt low infilation
capacity. capacity imperfectly loams. ° capacity imperfectly
or poorly drained. ' or poorly drained.
~0.16 0.08-0.12 0.06-0.08 0.04-0.06

ways steep and small;
no marshes.

ponds or marsh.

and marshes.

No effective plant Poor to fair; clean Fair to good; about Good to excellent;
Vegetation Cover cover; bare or very cultivation crops or 50% of area in good about 90% of
sparse cover. poor natural cover; grassland or drainage area in
less than 20% of woodland; not more good grassland,
drainage area under than 50% of area in woodland, or
good cover. cultivated crops. equivalent crop.
0.10 0.08 -0.10 0.06 - 0.08 0.04-0.06
Negligible; surface Low well-defined Normal; considerable | High; surface storage
depressions, few and system of small surface depression | high; drainage system
Surface shallow; drainage drainage ways;ne | storage; lakes, ponds, | notsharply defined;

large floodplain
storage or large
number of ponds or

marshes,

THE RUNOFF FACTOR IS DETERMINED BY THE SUM OF THE FACTORS FOR RELIEF
INFILTRATION, COVER, AND SURFACE. NOT APPLICABLE TO BUILT UP AREAS.

FIGURE 3
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D TYPES AND FACTORS

WATERS

RUN-OFF PRODUCING CHARACTERISTICS OF WATERSHEDS SHOWING
FACTORS FOR EACH CHARACTERISTIC FOR VARIOUS WATERSHED TYPES

WATERSHED TYPES AND FACTORS

Run-off Producing
Features Extreme High Normal Low
014
0.28-0.38 0.20-0.28 0.14-0.20 0.08-0.14
Relief Steep, rugged terrain, | Rolling, with average | Rolling, with average | Relatively flat land,
with average slopes slopes of 10 to 30% slopes of 5to10% with average slopes
above 30% of 0 to 5%
-0
0.12~0.16 0.08 ~0.12 0.06-0.08 0.04-0.06
No effective soil Slow to take up Normal; well drained Slow totake up
Soil Infiltration cover either rock or water; clay or light and medium water; clay or
thinsoilmantleof | shallow loam soils of | textured soils sandy | shallow loam soils of
negligible infiltration low infiltration loams, silt, and silt low infiltration
capacity. capacity imperfectly - loams. capacity imperfectly
or poorly drained. or poorly drained.
Oz
0.12-0.16 0.08-0.12 0.06 ~0.08 0.04-0.06
No effective plant Poor to fair; clean Fair to good; about Good to excellent;
Vegetation Cover cover; bare or very cultivation crops or 50% of area in good about 90% of
sparse cover, poor natural cover; grassland or drainage area in
less than 20% of woodland; not more good grassland,
drainage area under | than 50% of area in woodland, or
good cover. cultivated crops. equivalent crop.
U yig
0.10-0.12 0.08 - 0.10 0.06-0.08 0.04 -0.06
Negligible; surface Low well-defined Normal; considerable | High; surface storage
. depressions, few and system of small surface depression | high; drainage system
Surface shallow; drainage drainage ways; no | storage; lakes, ponds, | notsharply defined;
ways steep and small; ponds or marsh. and marshes. large floodplain
no marshes, storage or large
number of ponds or
marshes,

THE RUNOFF FACTOR IS DETERMINED BY THE SUM OF THE FACTORS FOR RELIEF
INFILTRATION, COVER, AND SURFACE. NOT APPLICABLE TO BUILT UP AREAS.

C

 FIGURE 3
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WATERSHED TYPES AND FACTORS

RUN-OFF PRODUCING CHARACTERISTICS OF WATERSHEDS SHOWING
FACTORS FOR EACH CHARACTERISTIC FOR VARIOUS WATERSHED TYPES

WATERSHED TYPES AND FACTORS

Run-off Producing

Soil Infiltration

cover either rock or

water; clay or

Features Extreme High Normal Low
0.28-0.38 0.20 0.14-0.20 0.08-0.14
Relief Steep, rugged terrain, | Rolling, with average | Rolling, with average | Relatively flat land,
with average slopes slopes of 10 to 30% slopes of 5to10% with average slopes
above 30% of 0 to 5%
040
0.12-0.16 0.08-0.12 0.06 - 0.08 0.04-0.06
No effective soil Slow to take up Normal; well drained Slow to take up

light and medium

water; clay or

1no marsghes,

thin soil mantle of | shallow loam soils of | textured soils sandy | shallow loam soils of
negligible infiltration low infiltration loams, silt, and silt low infiltration
capacity. capacity imperfectly loams. capacity imperfectly
or poorly drained. k or poorly drained.
0.12-0.16 0.08~-0.12 0.06~0.08 0.04-0.06
No effective plant Poor to fair; clean Fair to good; about Good to excellent;
Vegetation Cover cover; bare or very cultivation crops or 50% of area in good about 90% of
sparse cover. poor natural cover; grassland or drainage area in
less than 20% of woodland; not more good grassland,
drainage area under than 50% of area in woodland, or
good cover, cultivated crops. equivalent crop.
0.10~0.12 0.08-0.10 0.06-0.08 0.04 -0.06
Negligible; surface Low well-defined Normal; considerable | High; surface storage
depressions, few and system of small surface depression | high; drainage system
Surface . . .
shallow; drainage drainage ways;no | storage; lakes, ponds, | not sharply defined;
ways steep and small; | ponds or marsh. and marshes, large floodplain

storage or large
number of ponds or

marshes,

THE RUNOFF FACTOR IS DETERMINED BY THE SUM OF THE FACTORS FOR RELIEF
INFILTRATION, COVER, AND SURFACE. NOT APPLICABLE TO BUILT UP AREAS.

(=

FIGURE 3
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WATERSHED TYPES AND FACTORS

RUN-OFF PRODUCING CHARACTERISTICS OF WATERSHEDS SHOWING
FACTORS FOR EACH CHARACTERISTIC FOR VARIOUS WATERSHED TYPES

WATERSHED TYPES AND FACTORS

Ruri-off Producing

High

Vegetation Cover

cover; bare or very

cultivation crops or

Features Extreme Normal Low
0.38 0.20-0.28 0.14-0.20 0.08-0.14
Relief Steep, rugged terrain, | Rolling, with average | Rolling, with average | Relatively flat land,
with average slopes slopes of 10 to 30% slopes of 5to10% with average slopes
above 30% of 0to5%
0.0
0.12-0.16 0.08-0.12 0.06 —-0.08 0.04-0.06
No effective soil Slow to take up Normal; well drained Slow to take up
Soil Infiltration cover either rock or water; clay or light and medium water; clay or
thin soil mantle of shallow loam soils of | textured soils sandy | shallow loam soils of
negligible infiltration low infiltration loams, silt, and silt low infiltration
capacity. capacity imperfectly loams. - capacity imperfectly
or poorly drained. or poorly drained.
0.07
0.12-0.16 0.08-0.12 0.06~-0.08 0.04-0.06
No effective plant Poor to fair; clean Fair to good; about Good to excellent;

50% of area in good

about 90% of

no marshes.

sparse cover. poor natural cover; grassland or drainage area in
less than 20% of woodland; not more good grassland,
drainage area under | than 50% of area in woodland, or
good cover, cultivated crops. equivalent crop.
0-09
0,10 - 0.12 0.08 -0.10 0.06-0.08 0.04 -0.06
Negligible; surface Low well-defined Normal; considerable | High; surface storage
depressions, few and system of small surface depression | high; drainage system
Surface shallow; drainage drainage ways;no | storage; lakes, ponds, | notsharply defined;
ways steep and small; ponds or marsh. and marshes. large floodplain

storage or large
number of ponds or
marshes,

THE RUNOFF FACTOR IS DETERMINED BY THE SUM OF THE FACTORS FOR RELIEF
INFILTRATION, COVER, AND SURFACE. NOT APPLICABLE TO BUILT UP AREAS.

FIGURE 3
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TABLE 1. Crop coefficients used in daily modeling of soil water processes in
vineyards, oak trees and grasslands

i Vineyards Oak trees Grasslands
Period K. Period K. Period K.
3/1-4/15 0.10  3/1-3/31 05  3/1-3/15 0.90
4/16-4/30 020 4/1-101 06  3/16-4/30 0.95
5/1-5/15 025 10/2-11/25 05  5/1-5/15 0.25
5/16-5/31 0.30 11/26-2/28 04  5/16-6/15% 0.10
6/1-6/15 0.35 6/16*-10/13 0.00
6/16-6/30 0.40 10/14~10/31 0.25
7/1-9/30 0.50 11/1-2/28 0.75
10/1-10/15 0.30

10/16-10/31 0.20
111-11/15 0.15

11/16=11/30 0.05
12/1-2/28 001
Sources: Allen etal. 1998 (grasses and trees); Caprile 2007 (vineyards).
°* Varlable date depending ah available soll molsture.

Oak Trees - weighted average for October to March

Time Period  # of Days Ke Days * K¢

3/1-3/31 31 0.5 15.5

10/01 1 0.6 0.6 Weighted Kc=

10/2-11/25 55 0.5 27 80.7/182 =0.44

11/26-2/28 95 0.4 37.6

Totals= 182 80.7

Vineyard - weighted average for October to March

Time Period  # of Days Ke Days * K¢

3/1-4/15 31 0.1 3.1

10/1-10/15 15 0.3 4.5

10/16-10/31 16 0.2 3.2

11/1-11/15 15 0.15 2.25 Weighted Kc=

11/16-11/30 15 0.05 0.75 14.7/182 = 0.08

12/1-2/28 90 0.01 0.9

Total= 182 14.7

|Grasslands - weighted average for October to March

Time Period  # of Days Ke Days * K¢

3/1-3/15 15 0.9 13.5

13/16-3/31 16 0.95 15.2 Weighted Kc=

110/1-10/13 13 0.00 0.00 123.2/182 =0.68

10/14-10/31 18 0.25 4.5

11/1-2/28 120 0.75 90

Totals= 182 123.2
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Hydrologic Soil Group—Napa County, California

Gandona Winery

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Napa County, California (CA055)

Map unit symbol Map unit name Rating Acres In AO! Percent of ACI

176

Rock outcrop-Hambright 1.9
complex, 50 to 75
percent slopes

1.5%

178

Sobrante loam, §t0 30 {C 20.3
percent slopes

16.3%

179

Sobrante loam, 3010 50 |C 102.3
percent slopes

82.2%

Totals for Area of Interest 124.5

100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms. '

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows;

"Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly

wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission,

Group C. Soils having a slow infiliration rate when thoroughly wet. These consist
chiefly of solls having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swel
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their

natural condition are in group D are assigned to dual classes.

UsDA  Natural Resources Web Soil Survey
== Conservation Service National Cooperative Soll Survey
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Hydrologic Soil Group—Napa Countly, California ’ Gandona Winery

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

USDA Natural Resources Web Soil Survey 6/30/2016
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GANDONA WINERY
WATER AVAILABILITY ANALYSIS TIER 2 EXHIBIT
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