“F”

Water Availability Analysis

Saintsbury Winery Major Modification P18-00027
Planning Commission Hearing August 19, 2020



June 2017 BARTELT

Job No. 00-87

WATER AVAILABILITY ANALYSIS FOR
THE SAINTSBURY WINERY
1500 LOS CARNEROS AVENUE, NAPA, CA 94559
APN 047-212-002

As required by Napa County Planning, Building and Environmental Services (PBES), this
study outlines the availability of groundwater for an existing winery located at 1500 Los
Carneros Avenue in Napa County, CA.

PROJECT DESCRIPTION

The project proposes improvements to the existing onsite sanitary wastewater treatment
system that serves the existing hospitality building and full crush winery located on an
existing 15.83+ acre parcel. A new groundwater well will also be drilled on the subject
parcel as part of the proposed improvements. The parcel is currently developed with an
existing hospitality building and a full crush winery with a permitted production capacity of
135,000 gallons of wine per year. Refer to the attached Use Permit Major Modification
Drawings for the existing conditions and proposed improvements.

The existing winery is proposing to employ 13 full time employees, one (1) part-time
employee and five (5) seasonal (harvest) employees. The existing winery is proposing to
modify the existing marketing plan to include a maximum number of 95 visitors for tour and
tastings per day. The winery is proposing to offer food and wine pairings to a maximum of
10 tour and tasting visitors per day. Furthermore, the winery is proposing to host six (6) 50
person Wine Club events and two (2) 100 person Large Events. During Large Events two (2)
additional event staff are proposed to be utilized. The Applicant is not proposing to increase
the wine production capacity.

EXHIBITS

The attached USGS “Topographic Site Location Map” shows the project site and
approximate property line locations. Information regarding the location of existing wells
and structures are shown on the Use Permit Major Modification Drawings and attached
“Neighboring Well Location Map”. All exhibits and drawings mentioned above were
prepared by Bartelt Engineering.

CIVIL ENGINEERING - LAND PLANNING
1303 Jefferson Street, 200 B, Napa, CA 94559
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WATER USE CRITERIA

TABLE 1: SCREENING CRITERIA

Parcel Zoning Agricultural Watershed (AW)
Project Parcel Location All Other Areas

Parcel Size 15.83+ acres

Water Use Criteria Parcel Specific

Well and Spring Interference Yes

Groundwater/Surface Water Interaction | No

Screening Tier Tier 2 — Well Interference

As summarized in Table 1, the subject parcel is located within the Agricultural Watershed
(AW) Zoning District. As documented in the attached “Neighboring Well Location Map”,
the proposed project well appears to be located within 500 feet of an existing well located
on a neighboring parcel (APN 047-130-002). Per the PBES Water Availability Analysis
(WAA)-Guidance Document dated May 12, 2015 the water use criteria for a parcel located
in “All Other Areas” that are not designated as a groundwater deficient area with well or
spring interference must follow Tier 2 requirements. The water use criteria for the project
is compared to the average annual groundwater recharge for the subject parcel.

WATER DEMAND

The total existing and proposed water demand for the project is calculated and summarized
below based on the WAA Guidance Document (2015), Napa County PBES wastewater
generation rates and existing water usage data provided by the winery.

TABLE 2A: EXISTING WATER DEMAND

Descrioti Estimated Water Usage
escription
(acre-feet/year)

Winery (135,000 gallons per year)

Process Water' 2.49

Domestic Water 0.16

Landscaping Water 0.11
Vineyard (12.5+ acres)’

[rrigation Water 4.01

Heat and Frost Protection 0

Total Existing Water Demand = 6.77

' Water usage rates are assumed to be equal to wastewater flowrates; refer to the Onsite Wastewater Dispersal
Feasibility Study prepared by Bartelt Engineering for more information.

* Irrigation water usage is based on existing irrigation data provided by Saintsbury Winery from the 2015
season.

2 Saintsbury Winery
Water Availability Analysis



June 2017 BARTELT

Job No. 00-87

TABLE 2B: PROPOSED WATER DEMAND

Estimated Water Usage

Description (acre-feet/year)

Winery (135,000 gallons per year)

Process Water’ 2.49
Domestic Water’ 0.50
Landscaping Water 0.11
Vineyard (12.4+ acres)*
[rrigation Water 3.98
Heat and Frost Protection 0
Total Proposed Water Demand = 7.08

As shown in Table 2A and Table 2B, the water demand is estimated to increase from 6.77
to 7.08 acre feet per year as part of the proposed improvements under this Use Permit Major
Modification as well as those approved under the Use Permit Very Minor Modification (P17-
00172) which includes vineyard removal. The vineyard irrigation demand may be offset by
beneficially reusing treated winery process wastewater as an additional source for vineyard
irrigation. Furthermore, recycled water provided by the Los Carneros Water District
(LCWD)’ may also be utilized as an additional source for vineyard irrigation water.

Refer to the attached Table | and Table Il for existing and proposed water demand
calculations as well as the Onsite Wastewater Dispersal Feasibility Study prepared by Bartelt
Engineering for further information regarding domestic and process water usage rates.

SOURCE WATER INFORMATION

The subject parcel currently sources water from an existing onsite well which is located
near the northwest corner of the subject parcel adjacent to Cuttings Wharf Road. The project
proposes to destroy the existing well and drill a new well that includes a 50+ foot annular
seal.

Prior to use, domestic water is proposed to be stored in two (2) 10,000 gallon storage tanks.
Vineyard irrigation water will be stored in one designated (1) 200,000 gallon storage tank®
and fire protection water is stored in one (1) existing designated 20,000 gallon storage tank.

Water System Classification

Per PBES guidelines, the water system may be regulated as a transient non-community
public water system (TNCWS). A TNCWS is identified as a water system that has less than
five (5) connections, serves less than 25 yearlong residents and serves 25 people per day at

* Water usage rates are assumed to be equal to wastewater flowrates; refer to the Onsite Wastewater Dispersal
Feasibility Study prepared by Bartelt Engineering for more information.

" Irrigation water usage is based on existing irrigation data provided by Saintsbury Winery from the 2015
season.

° Refer to the attached Will Serve Letter for recycled water from the Los Carneros Water District.

° Approved under Use Permit Very Minor Modification (P17-00172).

Saintsbury Winery
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least 60 days per year. Refer to the Technical, Managerial and Financial (TMF) Capacity
Worksheet included with the Use Permit Application for further information.

Well Description

A copy of the Well Completion Report for the existing well could not be located and is not
included with this report. Following completion of drilling, a well log will be provided for
the new project well. The project well is anticipated to consist of 6 to 8 inch diameter PVC
F480 casing with a 50+ foot annular seal.

Yield Test

A yield test will be performed at the time of drilling the project well and will be submitted
as part of the TNCWS permit application.

Neighboring Water Source(s)

Based on review of neighboring parcel records from the Napa County PBES and through
visual observation, there appears to be one (1) neighboring well located on APN 047-130-
001 that is located within 500 feet of the proposed project well. Refer to the Estimated
Neighboring Well Drawdown section for more information on well interference.

Water Quality

Water quality analysis is anticipated to be completed as part of the TNCWS permit
application.

GROUNDWATER OVERVIEW

Per the Napa County Watershed Information & Conservation Council (WICC), the subject
parcel is located in the Carneros Groundwater Subarea of Napa County. The Carneros
Groundwater Subarea is reported to include the presence of low permeability Huichica
Formation with some areas of volcanic rocks and alluvial deposits. Current groundwater
data for this subarea is limited and shows varying groundwater levels from 10 feet to 100
feet below the ground surface. Ground water quality is reported to be influenced by the
San Pablo Bay which may contribute to elevated concentrations of total dissolved solids
(TDS) from saltwater intrusion.

Per the Napa County Baseline Data Report (2005), the Huichica Formation located in the
floor of the Carneros Valley underlies much of the Carneros Groundwater Subarea and
consist of fluvial deposits of gravel, silt, sand and clay with interbedded tuff. The lower 200
to 300 feet contains Sonoma Volcanics. The Huichica Formation is the primary water-
bearing unit in the basin and the underlying Sonoma Volcanics act as a lower confining
unit.

GEOLOGICAL FEATURES

The attached “Geological Site Location Map” prepared by Bartelt Engineering shows the
parcel boundaries and surrounding geologic materials. The background for the exhibit is
sourced from the “Geological Map of Napa County” from the USGS Investigations Map
2918. The subject parcel appears to be underlain with Clear Lake Volcanics — early
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Pleistocene and/or Pliocene (map unit QTs) and Surficial Deposits - Quaternary (map unit
Qoa).

ROOT ZONE WATER BALANCE FOR ESTIMATING GROUNDWATER RECHARGE

A Root Zone Water Balance was conducted to estimate groundwater recharge for the
proposed project. Per the Napa Valley Groundwater Sustainability: A Basin Analysis Report
for the Napa Valley Subbasin by Luhdorff & Scalmanini (Luhdorff & Scalmanini 2016),
groundwater recharge can be estimated as the net inflow from the total applied water
(irrigation + rainfall) minus evaporation and/or transpiration. Furthermore, the Root Zone
Water Balance method is based on the following equation:

Groundwater Recharge (or yield) (Y) = Rainfall (R) + Total Water Applied (TWA) —
Potential Evapotranspiration (PET) — Change in Soil
Moisture (AS)

As shown in the above equation, groundwater recharge is site specific and depends on
rainfall, type of climate, recharge area(s), soil and crop properties and irrigation method(s).
A breakdown of each contributing factor to the water balance is described in the following
sections and summarized in the Tables IV - VI.

Rainfall

Rainfall, or precipitation, data used in this analysis is referenced from the PRISM Climate
Group at Oregon State University which provides an online interactive tool for analyzing
time-series data for a single location. For this analysis, average monthly rainfall data was
retrieved from the online database from 1981-2010 (30 year normal) for an 800 meter
resolution grid cell that encompasses the project site. The following table summarizes the
rainfall data used to estimate groundwater recharge.

Saintsbury Winery
Water Availability Analysis 5
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Table 3: Monthly Average Rainfall

PRISM

Month Rainfall

(inches)
September 0.20
October 1.22
November 3.14
December 4.43
January 4.73
February 4.59
March 3.45
April 1.36
May 0.78
June 0.16
July 0.01
August 0.07
Total 24.14

The average rainfall data for the project site is estimated to be 24.14 inches. Refer to the
attached Table IV for a summary of the rainfall data.

Recharge Area(s)

The 15.83+ acre parcel is divided in to several recharge areas depending on permeable
surfaces and type of crop planted. The proposed project site includes 1.46+ acres of
impermeable surface areas (i.e. existing buildings, driveways, etc.) and other non-infiltrative
areas (i.e. existing wastewater ponds and proposed open-top process wastewater
pretreatment system). The net permeable area for the parcel is 14.37+ acres which consist
of the following recharge areas:

e 12.4 acres of vineyards

e 0.06 acres of landscaping
e 1.91 acres of grass (naturally occurring, non-irrigated)

A Root Zone Water Balance was performed on each recharge area. The total estimated
groundwater recharge for the proposed project is the summation of groundwater recharge
from each recharge area (vineyards, landscaping and grass).

Potential Evapotranspiration (PET)

Potential Evapotranspiration (PET) correlates the ability of crops to uptake and transpire
stored water in the soil as well as land surface evaporation. This process takes place
simultaneously and evapotranspiration is the sum of evaporation and transpiration.

PET for the subject parcel is based on measured evapotranspiration for Napa County and
crop coefficients. The formula for calculating PET is shown below:

6 Saintsbury Winery
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Potential Evapotranspiration (PET) = Evapotranspiration (ETo) x Crop Coefficient (K, K,)

Evapotranspiration

Evapotranspiration (ETo) is referenced for this analysis from the California Irrigation
Management Information System (CIMIS) for Napa County (Zone 8) and is summarized in
the following table.

Table 4: CIMIS Evapotranspiration Values

Month Evapotrapspiration, ETo
(inches)

September 5.1
October 3.4
November 1.8
December 0.7
January 1.2
February 1.7
March 3.4
April 4.8
May 6.2
June 6.9
July 7.4
August 6.5
Total 49.1

Crop Coefficient

Crop coefficients are based on the amount of water that a plant/crop species requires for
survival. The amount of water used by a crop is based on the species type, irrigation method,
rainfall and microclimate. The crop coefficients (K¢) used in the Root Zone Water Balance
are referenced from various sources.

Vineyard crop coefficients vary by month and are shown on the attached Table V' Vineyard
Recharge. The vineyard crop coefficients are referenced from Table 6.7 Applied Model
Crop Coefficients from the Napa Valley Groundwater Sustainability: A Basin Analysis Report
for the Napa Valley Subbasin (Luhdorff & Scalmanini 2016).

The landscape coefficient (K,) is referenced from A Guide to Estimating Irrigation Water
Needs of Landscape Plantings in California from the California Department of Water
Resources (DWR 2000) and is based on the type of species planted (K species, Ks), planting
density (K density, Ky) and microclimate (K microclimate, K,). The following summarizes
the various K factors and formula used for calculating K;:

KL:KSXKDXKMC
Ki=04x1x1=04

Saintsbury Winery
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Where:

Ks= 0.4 for moderate water usage plants
Ko =1 for low density plantings
Kuc= 1 for average microclimate

The calculated K, for the landscaping recharge area is 0.4.

The turfgrass crop coefficient (Kc) is equal to 0.8 for cool season species which is referenced
from Table 1 Crop Coefficients for Various Crops and Turfgrasses from A Guide to Estimating
Irrigation Water Needs of Landscape Plantings in California (DWR 2000).

Calculated PET

The potential evaporation for each recharge area is equal to the product of the
evapotranspiration rates (ETo) and crop coefficients (K,, K¢). Refer to the attached Table IV
Vineyard Recharge, Table V Landscape Recharge and Table VI Grass Recharge for a
summary of the calculated PET values.

Total Water Applied (TWA)

The Total Water Applied (TWA) includes water that is applied to the land surface primarily
as irrigation for use by plants. Sources for irrigation include groundwater, recycled water
and treated winery process wastewater. This analysis models all irrigation as sourced by
groundwater through pumping of the project well only. However, the project has the ability
to use recycled water from the LCWD and treated winery process wastewater as
supplemental sources.

TWA Vineyards

Vineyard irrigation is based on historical irrigation data provided by the winery. Refer to the
attached Table IV Vineyard Recharge for the vineyard irrigation values. The monthly amount
of vineyard irrigation does not appear to satisfy the calculated PET values which results in a
loss of soil moisture. When this occurs, it is assumed that the initial soil moisture for the
following month is zero (0)".

TWA Landscaping

Landscape irrigation values are calculated based on the following formula from A Guide to
Estimating Irrigation Water Needs of Landscape Plantings in California (DWR 2000):

TWA = PET, x Irrigation Efficiency (IE)

A 90% (IE = 0.90) is assumed for drip irrigation of the planted landscape. The calculated
TWA varies by month and is shown on the attached Table V' Landscape Recharge.

TWA Grass

The TWA for grass includes rainfall only. The grass areas are not irrigated and depend on
rainfall only to satisfy PET demands.

" This analysis does not assume capillary movement of groundwater to satisfy PET values.

8 Saintsbury Winery
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Change in Soil Moisture (AS)

The Root Zone Water Balance is a water balance for the soil root zone. The change in soil
moisture in the root zone is modeled as a monthly balance between the initial soil moisture,
rainfall, potential evapotranspiration and applied water. The initial soil moisture is equal to
the final soil moisture of the previous month. Rainfall and TWA are added to the initial soil
moisture while PET values are subtracted out to yield the change in soil moisture over the
monthly period.

Available Water Storage (AWS)

The ability of water to be stored in the soil is dependent on soil properties and the root
depths of planted crops. Infiltrated water is stored in soil pores within the root zone for
plants to use. When infiltrated water® exceeds the storage capacity of the soil, it is assumed
that the excess water contributes to groundwater storage. The soil properties for the subject
parcel, root depths and soil water storage capacity are described in more detail below.

Soil Properties

Soil and drainage properties for the subject parcel are provided by the USDA Web Soil
Survey and include the following:

e 100% of the subject parcel includes Haire Loam Soil with 2 to 9% slopes (map
unit 146)

e Hydraulic Soil Group (HSG) D properties for very slow infiltrative and high runoff
rates when thoroughly wet

¢ Available Water Capacity (AWC) = 0.11 inch/inch
e Saturated Hydraulic Conductivity (Ksat) = 0.19 in/hr

The AWC refers to the quantity of water soil can store for use by plants (units include inch
of water stored per inch of soil layer). Ksat refers to the ease in which saturated soil pores
can transmit water. Refer to the attached Custom Soil Resource Report for Napa County,
California — Saintsbury Winery for more information on soil properties.

Root Depths

The root zone for each recharge area is dependent on the planted crop/landscape root
depths which are referenced from Table 6-5 Assigned Model Root Depths from the Napa
Valley Groundwater Sustainability: A Basin Analysis Report for the Napa Valley Subbasin
(Luhdorff & Scalmanini 2016) and summarized below:

e 3 foot (36 inches) root depth for vineyards
e 0.5 foot (6 inches) root depth for landscaping

e 0.5 foot (6 inches) root depth for grass

® This analysis assumes that all rainfall infiltrates into the soil and does not account for runoff which is
consistant with the methodology utilized in the Napa Valley Groundwater Sustainability Analysis (Luhdorff &
Scalmanini 2016) .

Saintsbury Winery
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Available Water Storage (AWS)

The capacity of water to be stored in the root depths (or root zone) is referred to as the
Available Water Storage (AWS) of the soil. The AWS for each recharge area is calculated
using the following formula:

AWS (in) = Available Water Storage (in/in) x Root Depth (in/in)
The resulting AWS for each planted species is summarized below:

e Vineyard AWS = 0.11 in/in x 36 inch root depth = 5.4 inches

e Landscape AWS = 0.11 in/in x 6 inch root depth = 0.90 inches
e Turfgrass AWS = 0.11 in/in x 6 inch root depth = 0.90 inches

Groundwater Recharge

In the Root Zone Water Balance if the monthly change in soil moisture exceeds the AWS of
the soil, the resulting yield is assumed to contribute to groundwater storage. Therefore, the
change in groundwater storage is calculated using the following formula:

Change in Groundwater Storage (AGW) = (Change in Soil Moisture (AS) - Available Water
Storage (AWS)) x Recharge Area

The change in groundwater storage also needs to account for groundwater being pumped
for irrigation. The resulting Groundwater (GW) Recharge using the Root Zone Water
Balance is then calculated using the following formula:

GW Recharge (acre-feet/year) = AGW (acre-feet/year) — Groundwater pumping (acre-
feet/year)

The following summarizes the estimated groundwater recharge for each recharge area:
e Vineyard GW Recharge = 7.50 acre-feet/year
e Landscaping GW Recharge = 0.02 acre-feet/year
e Turfgrass GW Recharge = 1.94 acre-feet/year

The total GW Recharge for the subject parcel is estimated to be 9.5 acre-feet/year.

Refer to the attached Table IV Vineyard Recharge, Table V Landscape Recharge and Table
VI Grass Recharge for a summary of the Root Zone Water Balance and monthly change in
groundwater storage for the respective recharge areas. The Root Zone Water Balance shows
that during winter months when the soil is saturated and PET requirements are low, the
change in groundwater storage is high. The opposite is observed during the summer months
when the change in groundwater storage is low.

10 Saintsbury Winery
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WATERSHED COMPARISON FOR ESTIMATED GROUNDWATER RECHARGE

In 2003, a water balance study was conducted by Bob Zlomke, P.E. of the Napa County
Resource Conservation District for the Carneros Creek Watershed. The goal of the water
balance study was to provide landowners and residents of the Carneros Creek Watershed
with a water budget and estimate how much water is available for various uses in the
watershed. The water balance study used estimates of monthly rainfall and potential
evaporation to calculate actual evapotranspiration and runoff based on the estimated soil
storage capacity of the watershed (Zlomke 2003). Results from the water balance study
estimated that 52% of rainfall in an average year is estimated as runoff that contributes to
stream replenishment.

Since the subject parcel is partially located within the Carneros Creek Watershed and similar
information was not available for the Buhman Creek Watershed, it is assumed that the
subject parcel has a runoff coefficient of 0.52. The amount of rainfall that remains onsite is
estimated to contribute to groundwater recharge. The estimated groundwater recharge that
is calculated using the watershed runoff coefficient method is calculated below:

Groundwater Recharge (acre-feet/year) = Rainfall (feet) x (1 — Runoff Coefficient x
Recharge Area (acre-feet))
= (24.56 inches x 1 foot/12 inches) x ((1-0.52) x
14.37 acres)
= 11.78 acre-feet/year
GROUNDWATER MONITORING DATA

The existing well currently serving the subject parcel is part of the California Statewide
Groundwater Elevation Monitoring (CASGEM) program. As part of this program,
groundwater levels in the existing well (referenced as CASGEM Well #195) were recorded
twice per year starting in October 2014. The results of the well monitoring are located online
at the CASGEM Program Website. The measured groundwater elevations, sample dates and
ground surface of the well are shown on the attached Groundwater Elevation Summary
Graph.

The measured data and plotted graph show a decrease in groundwater storage over the
summer months (when rainfall is low and PET requirements are high) with groundwater
replenishment occurring over the winter months (when rainfall is high and PET is low). This
is consistent with the findings from the Root Zone Water Balance.

DRY RAINFALL YEARS

Dry rainfall years were not evaluated due to the complexity of the Root Zone Water Balance
which provides a general pattern for when groundwater recharge occurs. During dry rainfall
years when groundwater recharge may be low, supplemental vineyard irrigation (which
comprises a large portion of the project water demand) can be sourced by recycled water
from the LCWD and/or treated winery wastewater to reduce the demand from the project

Saintsbury Winery
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well. However, the existing well has been able to meet the demands of the winery for the
history of its use without the need for supplemental sources.

ESTIMATED NEIGHBORING WELL DRAWDOWN

The location of the proposed project well is approximately 415 feet from a neighboring well
located on APN 047-212-002. Based on the Well Completion Report, the neighboring well
includes a 6 inch diameter casing constructed to a total depth of 215 feet with a total
screened interval of 160 feet. The Well Completion Report shows that during the time of
drilling gravel and clay boring material was observed and the well yield was estimated to
be 15 gallons per minute. Refer to the attached neighboring Well Completion Report and
“Neighboring Well Location Map” for more information.

Information from the neighboring Well Completion Report and soil properties of the subject
parcel are used to estimate the well drawdown. Furthermore, the proposed project well is
estimated to have a pumping rate of 20 gallons per minute (gpm). This pumping rate is based
on the reported flow rate of the existing well from the facility operator. Both wells are
assumed to be located within an unconfined aquifer. The following table summarizes the
estimated well drawdown using the Theis Equation”:

TABLE 5: CALCULATED WELL DRAWDOWN

Pumping rate = 20 gpm

Aquifer thickness' = 160 feet

Time = 1 day

Specific Hydraulic Hydraulic Radial Distance Calculated

Storage" Conductivity, K, Conductivity | Between Wells Well
Class’ Value® (feet) Drawdown

(ft/day) (feet)

0.1 High 80 415 0.02

0.1 Moderate 50 415 0.02

0.1 Low 30 415 0.01

0.1 Very Low 10 415 0.00

Using a very low Hydraulic Conductivity Class which is consistent with the findings from
the NRCS soil report (HSG D properties), the estimated drawdown in the neighboring well
after one (1) day of continuous pumping of the project well is estimated to be 0.00 feet.
Therefore, pumping of the project well is not anticipated to negatively impact the existing
neighboring well. Refer the attached Table Vill Neighboring Well Drawdown Calculation
and Neighboring Well Drawdown Graph for more information.

° Drawdown after one (1) day is calculated using the Theis Equation and a series calculation of W(u) to u’,

' Aquifer thickness is assumed to be equal to the screened interval of the neighboring well.

"' Referenced from Table F-8: Simulated effect of a project well on water levels at an existing non-project well
after one day of pumping at the stated flow rate in an unconfined aquifer of the WAA-Guidance Document
(2015).

12 Saintsbury Winery
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SUMMARY & CONCLUSION

The groundwater demand for the proposed project, which includes vineyard removal
approved under the Use Permit Very Minor Modification (P17-00172), is estimated to
increase from 6.77 acre-feet per year (see Table 2A) to 7.08 acre-feet per year (see Table
2B). Groundwater recharge is estimated to be between 9.5 acre-feet per year and 11.78
acre-feet per year during average rainfall years. The estimated annual recharge is greater
than the proposed project demand of 7.20 acre-feet per year.

Groundwater monitoring from the CASGEM Website shows steady groundwater levels with
seasonal variations that appear to be consistent with the Root Zone Water Balance.

A neighboring well on APN 047-212-002 is located within the 500 feet zone of influence
for the proposed project well. Based on the neighboring Well Completion Report, PBES
criteria for calculating well drawdown and using the Theis Equation, pumping of the new
project well is not anticipated to negatively impact the existing neighboring well.
ATTACHMENTS

Geological Site Location Map

Neighboring Well Location Map

Watershed Site Location Map

Table | — Existing Water Demand

Table Il — Proposed Water Demand

Table 11l — Rainfall

Table IV — Vineyard Recharge

Table V — Landscape Recharge

Table VI — Grass Recharge

Table VIl - WAA Summary

Table VIII — Neighboring Well Drawdown and Graph

Groundwater Elevation Summary Graph

Neighboring Well Completion Report

Will Serve Letter from the Los Carneros Water District

NRCS Custom Soils Report
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June 2017
Job No. 00-87

Winery Production Limit:
Vineyard Area:

Description

Saintsbury Winery
Existing Water Demand
Table I

BARTELT

135,000 gallons/year
12.5 acres

EXISTING WATER DEMAND

Water Usage Rate'

Water Demand
(acre-feet/year)

Residential
Primary Residence

Secondary Residence or
Farm Labor Dwelling

0.75 acre-feet/acre-year

0.5 acre-feet/acre-year

Agricultural
Vineyards
Irrigation Only 0.32 acre-feet/acre-year 4.01
Heat Protection 0 acre-feet/acre-year 0.00
Frost Protection 0 acre-feet/acre-year 0.00
Irrigated Pastures 4 acre-feet/acre-year -
Orchards 4 acre-feet/acre-year -
Livestock (sheep or cows) 0.01 acre-feet/acre-year -
Winery
Process Water” 1.84 acre-feet/100,000 gallon of wine 2.49
Domestic Water” 0.12 acre-feet/100,000 gallon of wine 0.16
Landscaping Water’ 0.08 acre-feet/100,000 gallon of wine 0.11
Industrial
Food Processing 31 acre-feet/employee-year -
Printing/Publishing 0.06 acre-feet/employee-year
Commercial -
Office Space 0.01 acre-feet/employee-year -
Warehouse 0.05 acre-feet/employee-year -
Estimated Existing Water Demand (acre-feet/year): 6.77
Estimated Existing Water Demand (gallons/year): 2,206,011
Notes:

1

Napa County WAA-Guidance Document (2015) unless otherwise noted.

Water usage rates referenced from Appendix B: Estimated Water Use of Specified Land Use from

® Water usage rates are assumed to be equal to wastewater flowrates; refer to the Wastewater
Feasibility Study prepared by Bartelt Engineering (submitted with P17-00172) for more information.
? See Table IV for Landscape Irrigation water demand calculation.

Saintsbury Winery
Water Availability Analysis

Existing Water Demand




June 2017 Saintsbury Winery BARTELT
Job No. 00-87 fENGINEERING |
Proposed Water Demand
Table 11

Winery Production Limit: 135,000 gallons/year
Vineyard Area: 12.4 acres

PROPOSED WATER DEMAND

Water Demand
Description Water Usage Rate' (acre-feet/year)
Residential
Primary Residence 0.75 acre-feet/acre-year -
Secondary Residence or
Farm Labor Dwelling 0.5 acre-feet/acre-year -
Agricultural
Vineyards”
Irrigation Only 0.32 acre-feet/acre-year 3.98
Heat Protection 0 acre-feet/acre-year -
Frost Protection 0 acre-feet/acre-year -
Irrigated Pastures 4 acre-feet/acre-year -
Orchards 4 acre-feet/acre-year -
Livestock (sheep or cows) 0.01 acre-feet/acre-year -
Winer
Process Water’ 2.15 acre-feet/100,000 gallon of wine 2.49
Domestic Water’ 0.37 acre-feet/100,000 gallon of wine 0.50
Landscaping Water" 0.08 acre-feet/100,000 gallon of wine 0.11
Industrial
Food Processing 31 acre-feet/employee-year -
Printing/Publishing 0.06 acre-feet/employee-year
Commercial -
Office Space 0.01 acre-feet/employee-year -
Warehouse 0.05 acre-feet/employee-year -
Estimated Proposed Water Demand (acre-feet/year): 7.08
Estimated Proposed Water Demand (gallons/year): 2,306,783
Notes:

' Water usage rates referenced from Appendix B: Estimated Water Use of Specified Land Use from
Napa County WAA-Guidance Document (2015) unless otherwise noted.

* Vineyard irrigation water is proposed to be sourced from treated winery wastewater and recycled
water provided by the Los Carneros Water District.

® Water usage rates are assumed to be equal to wastewater flowrates; refer to the Onsite Wastewater
Dispersal Feasibility Study prepared by Bartelt Engineering for more information.

* See Table V for Landscape Irrigation water demand calculation.

Saintsbury Winery
Water Availability Analysis Proposed Water Demand



June 2017 Saintsbury Winery BARTELT
Job No. 00-87 . (ENGINEERING]
Rainfall
Table 111
PRISM
Rainfall'
Month (inches)
September 0.20
October 1.22
November 3.14
December 4.43
January 4.73
February 4.59
March 3.45
April 1.36
May 0.78
June 0.16
July 0.01
August 0.07
TOTAL 24.14
Notes:

' PRISM 30-year normal rainfall data from 1981-2010 averaged from one (1) 800 m”
spatial grid that encompass the total project area; see http://prism.oregonstate.edu/

Saintsbury Winery
Water Availability Analysis Rainfall
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June 2017 Saintsbury Winery BARTELT
|ENGINEERING]

Job No. 00-87
WAA Summary
Table VII

Total Parcel Size: 15.83 acres
Non-infiltrative Areas (existing + proposed): 1.46 acres
Parcel Infiltrative Areas: 14.37 acres
Hydraulic Saturation Rate (Ksat): 0.19 in/hr
Available Water Capacity: 0.11 ft/ft
Watershed Runoff Coefficient: 52%

ESTIMATED GW RECHARGE USING THE RUNOFF COEFFIENT

Estimated GW Recharge (acre-feet/year)=
Annual Rainfall (feet) x Parcel Infiltrative Areas (acres) x (1-Watershed Runoff Coefficient)
Estimated GW Recharge = 13.88 acre-feet/year

ESTIMATED GW RECHARGE USING THE ROOT ZONE BALANCE METHOD

Estimated GW Recharge (acre-feet/year)=
Landscape Recharge (acre-feet/year) + Vineyard Recharge (acre-feet/year) + Grass Recharge (acre-feet/year)

Landscape Recharge: 0.02 acre-feet/year

Vineyard Recharge: 7.50 acre-feet/year

Native/grass Recharge: 1.94 acre-feet/year
Estimated Groundwater Recharge = 9.46 acre-feet/year

Saintsbury Winery
Water Availability Analysis WAA Summary



June 2017 Saintsbury Winery BARTELT
|ENGINEERING]

Job No. 00-87 Neighboring Well Drawdown
Table VIII

PROJECT WELL INFORMATION

Constant pumping rate (assumed) = 20 gpm
Well diameter (assumed) = 8 inch

NEIGHBORING WELL INFORMATION

Constant pumping rate = 15 gpm
Well diameter = 6 inch
Total depth of well = 215 feet
Screened interval = 160 feet
Aquifer thickness' D = 160 ft
Hydraulic Conductivity” Kh = 10 ft/day
Aquifer Transmissivity T = 1,600 ft*/day
Project Well Pumping Rate Q = 20 gpm
3,850 ft’/day
Radial distance between wells r = 415 feet
Storage coefficient’ S = 0.1
Time since pumping began t = 1 day
Calculated drawdown = 0.00 ft

Notes:
! Aquifer thickness is assumed to be equal to the neighboring well screened interval distance.

* Referenced from Table F-5 for a very low Hydraulic Conductivity, K class from the WAA-
Guidance Document (2015).

? The soil water storage coefficient is referenced from the NRCS Custom Soil Report for the
subject parcel area of interest (AOI); refer to the Custom Soil Report of Saintsbury Winery
attached with the Water Availability Analysis.

> Neighboring well data is taken from the Well Completion Report no. 1073662 for the well
located on APN 047-130-002

> Since the project well has not been drilled, well information is based on properties from
surrounding well logs

Saintsbury Winery
Water Availability Analysis Drawdown
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Dedicated to Preserving the Napa River for Generations to Come

January 30, 2017

Conservation, Development and Planning Department — County of Napa
1195 Third Street, Room 210
Napa, CA 94559

SUBJECT:  APN 047-212-002 — Saintsbury Winery
NSD Will Serve #60 — Recycled Water

To Whom It May Concern:

The Napa Sanitation District (District) has received a request to provide a "Will Serve" letter
for proposed winery improvements located on the subject parcel. The District will provide
recycled water service to this parcel.

The following items will be required by the owner/developer:

1. Install the recycled water improvements as specified in the District’s Conditions
of Approval for the project.

2. Pay the appropriate development fees. The facility shall be subject to all
applicable rules and regulations of the District.

3. Enterinto a Recycled Water User Agreement with the District for purchase and
use of recycled water.

This parcel is within the Los Carneros Water District (LCWD). The development will be
required to install the necessary facilities to utilize recycled water for irrigation.

The District currently has an irrigation season (May 1 — October 31) supply of recycled water
of 3,700 acre-feet. The District’s source for recycled water is wastewater generated by
sewer customers within the District’s sewer service area.

LCWD was issued a will-serve letter for 450 acre-feet of recycled water during the irrigation
season which is a portion of the 3,700 acre-feet supply. The subject parcel is allocated 1.73
acre-feet of recycled water during the irrigation season which is a portion of the LCWD
allocation. The District will provide recycled water service to this parcel.

This “Will Serve” letter for sanitary sewer and recycled water service is valid for a period of
three (3) years from the date of this letter. If the proposed development has not obtained
its required Connection Permits from the District at the end of this time, this “Will Serve”

1515 Soscol Ferry Road, Napa, CA 94558 Office (707) 258-6000
http://www.napasan.com Fax (707) 258-6048



County of Napa
January 30, 2017
Page 2

letter shall become void. If you have any questions regarding this matter, please contact
me at (707) 258-6007 or adamron@napasan.com.

Sincerely,
Andrew Damron, P.E.
Technical Services Director

cc: Christina Nicholson, Bartelt Engineering
David Graves, Saintsbury Winery
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Preface

Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/portal/
nrcs/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (http://
offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means



for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRASs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the



Custom Soil Resource Report

individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soll
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of soll
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Map Unit Legend

Napa County, California (CA055)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

146

Totals for Area of Interest 15.7

Haire loam, 2 to 9 percent slopes 15.7

100.0%
100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

10




Custom Soil Resource Report

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

1"
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Napa County, California

146—Haire loam, 2 to 9 percent slopes

Map Unit Setting
National map unit symbol: hdlh
Elevation: 20 to 2,400 feet
Mean annual precipitation: 25 to 30 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 220 to 260 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Haire and similar soils: 85 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Haire

Setting
Landform: Alluvial fans, terraces
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope, riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sedimentary rock

Typical profile
H1-0to 22 inches: loam
H2 - 22 to 27 inches: sandy clay loam
H3 - 27 to 45 inches: clay
H4 - 45 to 60 inches: sandy clay

Properties and qualities
Slope: 2 to 9 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 6.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: D
Ecological site: CLAYPAN (R014XD089CA)
Hydric soil rating: No

12
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Minor Components

Clear lake
Percent of map unit: 5 percent
Landform: Alluvial fans
Hydric soil rating: Yes

13



Soil Information for All Uses

Soil Properties and Qualities

The Soil Properties and Qualities section includes various soil properties and qualities
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each property or quality.

Soil Physical Properties

Soil Physical Properties are measured or inferred from direct observations in the field
or laboratory. Examples of soil physical properties include percent clay, organic
matter, saturated hydraulic conductivity, available water capacity, and bulk density.

Available Water Capacity

Available water capacity (AWC) refers to the quantity of water that the soil is capable
of storing for use by plants. The capacity for water storage is given in centimeters of
water per centimeter of soil for each soil layer. The capacity varies, depending on soil
properties that affect retention of water. The most important properties are the content
of organic matter, soil texture, bulk density, and soil structure, with corrections for
salinity and rock fragments. Available water capacity is an important factor in the
choice of plants or crops to be grown and in the design and management of irrigation
systems. It is not an estimate of the quantity of water actually available to plants at
any given time.

Available water supply (AWS) is computed as AWC times the thickness of the soil.
For example, if AWC is 0.15 cm/cm, the available water supply for 25 centimeters of
soil would be 0.15 x 25, or 3.75 centimeters of water.

For each soil layer, AWC is recorded as three separate values in the database. A low
value and a high value indicate the range of this attribute for the soil component. A
"representative” value indicates the expected value of this attribute for the component.
For this soil property, only the representative value is used.

14
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Custom Soil Resource Report

Table—Available Water Capacity

Available Water Capacity— Summary by Map Unit — Napa County, California (CA055)

Map unit symbol Map unit name Rating (centimeters per Acres in AOI Percent of AOI
centimeter)
146 Haire loam, 2 to 9 percent | 0.11 15.7 100.0%
slopes
Totals for Area of Interest 15.7 100.0%

Rating Options—Available Water Capacity

Units of Measure: centimeters per centimeter

Aggregation Method: Dominant Component

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

Interpret Nulls as Zero: No

Layer Options (Horizon Aggregation Method): All Layers (Weighted Average)

Saturated Hydraulic Conductivity (Ksat)

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a
saturated soil transmit water. The estimates are expressed in terms of micrometers
per second. They are based on soil characteristics observed in the field, particularly
structure, porosity, and texture. Saturated hydraulic conductivity is considered in the
design of soil drainage systems and septic tank absorption fields.

For each soil layer, this attribute is actually recorded as three separate values in the
database. A low value and a high value indicate the range of this attribute for the soll
component. A "representative” value indicates the expected value of this attribute for
the component. For this soil property, only the representative value is used.

The numeric Ksat values have been grouped according to standard Ksat class limits.
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Custom Soil Resource Report

Table—Saturated Hydraulic Conductivity (Ksat)

Saturated Hydraulic Conductivity (Ksat)— Summary by Map Unit — Napa County, California (CA055)

Map unit symbol Map unit name Rating (micrometers Acres in AOI Percent of AOI
per second)
146 Haire loam, 2 to 9 percent | 1.3431 15.7 100.0%
slopes
Totals for Area of Interest 15.7 100.0%

Rating Options—Saturated Hydraulic Conductivity (Ksat)

Units of Measure: micrometers per second
Aggregation Method: Dominant Component
Component Percent Cutoff: None Specified
Tie-break Rule: Fastest

Interpret Nulls as Zero: No

Layer Options (Horizon Aggregation Method): All Layers (Weighted Average)

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly measured,
but are inferred from observations of dynamic conditions and from soil properties.
Example soil qualities include natural drainage, and frost action. Soil features are
attributes that are not directly part of the soil. Example soil features include slope and
depth to restrictive layer. These features can greatly impact the use and management
of the soil.

Hydrologic Soil Group

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

20




Custom Soil Resource Report

have moderately fine texture to moderately coarse texture. These soils have a
moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils 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-swell 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.
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Custom Soil Resource Report

Table—Hydrologic Soil Group

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

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
146 Haire loam, 2 to 9 percent | D 15.7 100.0%
slopes
Totals for Area of Interest 15.7 100.0%

Rating Options—Hydrologic Soil Group

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