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INTRODUCTION

The Vineyard House is applying for a Use Permit to construct and operate a new winery at their
property located at 1581 Oakville Grade Road in Napa County, California. The subject property,
known as Napa County Assessor’s Parcel Number 027-360-022, is located along a private
driveway approximately 1/3 mile south of the intersection of the private driveway and Oakville
Grade Road.

The Use Permit application under consideration proposes the construction and operation of a
new winery with the following characteristics:

e  Wine Production:
o 20,000 gallons of wine per year
o Crushing, fermenting, aging and bottling

e Employees:
o 4 full time
O 2 parttime

e Marketing Plan:

o Daily Tours and Tastings by Appointment
* |2 visitors per day maximum
= 60 visitor per week average

o Small Group Marketing Events
= |2 per year
= 20 guests maximum
* Food prepared offsite by catering company

o Non-Profit or Industry Events
= | per year
= 50 guests maximum
* Food prepared offsite by catering company
= Portable toilets brought in for guest use

o Harvest Party or Related Event
= | peryear
100 guests maximum
* Food prepared offsite by catering company
* Portable toilets brought in for guest use

Existing improvements on the property include a single family residence, a barn / viticulture office,
vineyards and the associated access and utility infrastructure typical for this type of residential
and agricultural development. All domestic wastewater from the main residence and barn /
viticulture office is collected into one septic tank and disposed of in a conventional dispersal field
located just north of the existing residence. The main residence and barn / viticulture office
buildings both become part of the winery facility as part of this proposal. Please see The Vineyard



House Winery Use Permit Conceptual Site Improvement Plans for approximate locations of
existing and proposed site and wastewater features.

The Vineyard House has requested that Applied Civil Engineering Incorporated (ACE) evaluate
the feasibility of disposing of the winery process wastewater as well as the domestic sanitary
wastewater that will be generated by the proposed winery via an onsite wastewater disposal
system. The remainder of this report describes the onsite soil conditions, the predicted winery
process and sanitary wastewater flows and outlines the conceptual design of an onsite wastewater
disposal system.

SOILS INFORMATION

The United States Department of Agriculture Soil Conservation Service Soils Map for Napa
County shows the following soil types mapped on the property:

Coombs gravelly loam, 2 to 5 percent slopes

Sobrante loam, 5 to 30 percent slopes

Felton gravelly loam, 30 to 50 percent slopes

Hambright rock-outcrop complex, 2 to 30 percent slopes
Hambright rock-outcrop complex, 30 to 75 percent slopes

A site specific soils analysis was conducted during a site evaluation performed by ACE on May
13,2011 (EI'1-00151). The site evaluation consisted of the excavation and observation of six test
pits located north and west of the existing residence in the lawns. The test pits revealed variable
depths of acceptable soil ranging from 24 inches to 72 inches with the upper horizon having a
USDA soil texture classification of sandy clay loam. The only limiting condition that was observed
was the presence of >50% rock in Test Pit #2 at a depth of 36”.

Please refer to the Site Evaluation Report in Appendix 4 for additional details.

PREDICTED WASTEWATER FLOW

The onsite wastewater disposal system will be designed for the peak winery process wastewater
flow and the peak sanitary wastewater flow from the proposed winery.

Winery Process Wastewater

We have used the generally accepted standard that six gallons of winery process wastewater are
generated for each gallon of wine that is produced each year and that 1.5 gallons of wastewater
are generated during the crush period for each gallon of wine that is produced. Based on the
size of the winery and our understanding that both red and white wines will be produced we
have assumed a 30 day crush period. Using these assumptions, the average and peak winery
process wastewater flows are calculated as follows:

20,000 gallons wine y 6 gallons wastewater

Annual Winery Process Wastewater Flow = -
year | gallon wine

Annual Winery Process Wastewater Flow = 120,000 gallons per year



120,000 gallons y | year

Average Daily Winery Process Wastewater Flow year 365 days

Average Daily Winery Process Wastewater Flow = 329 gallons per day (gpd)

20,000 gallons wine 1.5 gallons wastewater | year
Peak Winery Process Wastewater Flow = x . X
year | gallon wine 30 crush days

Peak Winery Process Wastewater Flow = 1,000 gpd

Winery Sanitary Wastewater

The peak sanitary wastewater flow from the winery is calculated based on the number of winery
employees, the number of daily visitors for tours and tastings and the number of guests attending
private marketing events. In accordance with Table 4 of Napa County’s “Regulations for Design,
Construction, and Installation of Alternative Sewage Treatment Systems” we have used a design
flow rate of 15 gallons per day per employee and 3 gallons per day per visitor for tours and
tastings. Table 4 does not specifically address design wastewater flows for guests at marketing
events. For marketing events that will have catered meals that are prepared offsite we have
conservatively estimated 5 gallons of wastewater per guest. Based on these assumptions, the
peak winery sanitary wastewater flows are calculated as follows:

Employees
Peak Sanitary Wastewater Flow = 6 employees X |5 gpd per employee
Peak Sanitary Wastewater Flow = 90 gpd

Daily Tours and Tastings

Peak Sanitary Wastewater Flow = |2 visitors per day X 3 gallons per visitor
Peak Sanitary Wastewater Flow = 36 gpd

Marketing Events with Catered Meals Prepared Offsite:

Peak Sanitary Wastewater Flow = 20 guests X 5 gallons per guest
Peak Sanitary Wastewater Flow = |00 gpd

Wine Club Events with Catered Meals Prepared Offsite:

Peak Sanitary Wastewater Flow = 50 guests X 5 gallons per guest
Peak Sanitary Wastewater Flow = 250 gpd

Wine Auction and Napa Premier Related Events with Catered Meals Prepared Offsite:

Peak Sanitary Wastewater Flow = 100 guests X 5 gallons per guest

Peak Sanitary Wastewater Flow = 500 gpd



Total Peak Winery Sanitary VWastewater Flow

As previously noted, all events with more than 20 guests in attendance will utilize portable
sanitary facilities to minimize the load on the septic system. Therefore, assuming that daily tours
and tastings and a maximum of one marketing event may occur on the same day the total peak
winery sanitary wastewater flow is based on employees, daily tours and tastings and a marketing
event for 20 people and is calculated as follows:

Total Peak Winery Sanitary Wastewater Flow = 90 gpd + 36 gpd + 100 gpd
Total Peak Winery Sanitary Wastewater Flow = 226 gpd

RECOMMENDATIONS

Based on the anticipated wastewater flows, the proposed site layout and the findings of our site
evaluation we recommend that the process and sanitary wastewater generated at the proposed
winery be kept separate for treatment and disposal. The sanitary wastewater should be disposed
of onsite in the existing conventional septic system that currently serves the existing residence.
The existing system has a design capacity of 330 gpd and will not need to be expanded to increase
the design capacity.

The process wastewater should be pre-treated and disposed of via irrigation in the onsite
vineyard area. This dual system will allow for a smaller subsurface septic system than if the two
waste streams were combined. Furthermore, using the treated winery process wastewater for
irrigation will offset groundwater demand and result in greater operational flexibility compared
to utilizing the domestic waste subsurface dispersal system for winery process wastewater
disposal.

The conceptual designs of the two wastewater disposal systems are outlined in the following
sections of this report.

Sanitary Wastewater Disposal Via Conventional Septic System

Required Disposal Field Area

The disposal field area is calculated based upon the design hydraulic loading rate for the soil
conditions (0.33 gpd / sf) and the effective trench sidewall area. The existing trenches provide 3
square feet of sidewall per lineal feet of trench. Based on these design parameters, the required
length of trench is calculated as follows:

| square foot | lineal foot
X

Required Length of Trench = 226 gpd x
equired Length ot Irenc &P 0.33 gpd 3 square feet

Required Length of Trench =228 lineal feet



Available Disposal Field Area

The existing leach lines total 330 feet in length which is in excess of the required 228 feet. The
layout of the disposal field is shown on The Vineyard House Winery Use Permit Conceptual Site
Improvement Plans in Appendix 2.

Required Reserve Area

Napa County code requires that an area be set aside to accommodate a future onsite wastewater
disposal system in the event that the primary system fails or the soil in the primary area is
otherwise rendered unsuitable for wastewater disposal.

Available Reserve Area

Based on the proposed site plan we have determined that there is enough area to set aside for
an additional 330 lineal feet of conventional leach line in the vicinity of Test Pits #3, #4, and #5
as shown on The Vineyard House Winery Use Permit Conceptual Site Improvement Plans in
Appendix 2.

Septic Tank Capacity

We recommend a minimum septic tank size of 1,200 gallons to provide a minimum hydraulic
retention time of three days based on peak sanitary waste flows. The existing septic tank is
adequate to meet this requirement.

Process Wastewater Disposal Via Irrigation

Pretreatment

Based on the winery’s planned production level and waste flows we recommend that treatment
be achieved through the use of a package plant type system or other treatment system designed
to accept winery process wastewater that is capable of meeting the following treatment
requirements:

Parameter Pre-treatment* Post Treatment**
pH 3to 10 609

BOD; 500 to 12,000 mg/! <160 mg/l

TSS 40 to 800 mg/I <80 mg/|

SS 25 to 100 mg/l <l mg/l

* Reference California Regional Water Quality Control Board Central Coast Region General
Waste Discharge Requirements Order No. R3-2008-0018 for winery process wastewater
characteristics

** Required for discharge to land via surface irrigation by Napa County for samples taken at the
discharge of the treatment unit.



Process Wastewater Disposal

We propose that disposal of the treated winery process wastewater be via irrigation of the onsite
vineyard. The existing vineyard on the winery property totals approximately 25.5 acres. For the
purpose of this study we have assumed that the winery process wastewater will be applied to
only | acre of the existing vineyard. This is a conservative assumption to simplify this analysis as
much more vineyard is available. The final irrigation area will be determined and incorporated
into the final design with the installation permit application.

In order to accommodate differences in the timing of wastewater generation, irrigation demand,
and limitations on wet weather application of treated wastewater a storage tank will be required.
We have prepared a water balance calculation to size a tank that will temporarily store
wastewater generated at the winery before it is applied to the vineyard. The water balance
calculations assume a monthly winery process wastewater generation rate and a monthly vineyard
irrigation schedule based on our past experience with projects of this type. The water balance
further assumes that during the summer the treated wastewater will be used to offset the
irrigation needs of the vineyard and in the winter application of treated winery process
wastewater will be very limited (0.8” maximum per month) to prevent runoff. In the event that
winter application is not possible due to extended wet weather patterns winery operations will
have to be adjusted to work within the capacity of the storage tank(s) or the tank(s) will need to
be emptied by hauling waste to an approved offsite disposal location. The water balance
calculations show that the proposed land application area is large enough to accept all of the
wastewater generated each month throughout the year without carry over (see Appendix 3). To
provide operational flexibility, we recommend that the storage tank(s) have a minimum capacity
of approximately 10,000 to 20,000 gallons so that approximately one to two weeks’ worth of
peak flow can be contained to allow flexibility in irrigation scheduling during the harvest period.

All application of treated winery process wastewater must comply with the requirements of the
Napa County Process Wastewater Guidelines for Surface Drip Irrigation.

CONCLUSION

It is our opinion that the proposed winery sanitary wastewater disposal needs can be served by
utilizing the existing conventional onsite septic system and the winery process wastewater can
be pretreated and disposed of via irrigation within the onsite vineyard area. Full design
calculations and construction plans should be prepared in accordance with Napa County
standards at the time of building permit application.



APPENDIX I: Site Topography Map
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APPENDIX 2: The Vineyard House
Winery Use Permit Conceptual Site Improvement Plans (Reduced)
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APPENDIX 3: Water Storage Tank Water Balance Calculations



Irrigation Storage Tank Water Balance

Land
Beginning Process Application
Month Balance Wastewater Capacity  |Ending Balance
January 0 6,000 21,722 0
February 0 6,000 21,722 0
March 0 6,000 21,722 0
April 0 4,800 21,722 0
May 0 4,800 16,244 0
June 0 6,000 40,611 0
July 0 12,000 40,611 0
August 0 12,000 24,366 0
September 0 19,200 24,366 0
October 0 30,000 37,966 0
November 0 7,200 21,722 0
December 0 6,000 21,722 0
120,000 314,496

Notes:

I. All values shown above for beginning balance, inflow, outflow and ending balance are in units of gallons.

2. See attached tables for detailed explanation of process wastewater and irrigation data presented in

this table.

3. This water balance is based on the assumption that the tank is empy in August, just prior to crush.

4. This table is intended to illustrate waste disposal capability only. Where irrigation demand exceeds availble

treated wastewater availability additional irrigation water will be provided by another source.
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Winery Process Wastewater Generation Analysis

Annual Wine Production
Wastewater Generation Rate

Annual Wasewater Generation

Crush Season Length
Wastewater Generated During Crush
Peak Wastewater Generation Rate

20,000 gallons

6 gallons per gallon of wine

120,000 gallons

30 days

)

5 gallons per gallon of wine

1,000 gallons per day

Winery Process Wastewater Generation Table

Notes:

Percentage of Monthy Flow | Average Flow
Month Annual Total (gallons) (gpd)
January 5.0% 6,000 194
February 5.0% 6,000 214
March 5.0% 6,000 194
April 4.0% 4,800 160
May 4.0% 4,800 155
June 5.0% 6,000 200
July 10.0% 12,000 387
August 10.0% 12,000 387
September 16.0% 19,200 640
October 25.0% 30,000 968
November 6.0% 7,200 240
December 5.0% 6,000 194
Total 100.0% 120,000

|. Wastewater generation rates and monthly proportioning are based on our past experience with similar projects
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Irrigation Schedule Analsysis

Vineyard Information:

Total acres of vines | acre
Vine Row Spacing (approx) 8 feet
Vine Spacing (approx) 6 feet
Vine density 908 vines per acre (estimated)

Total Vine Count 908 vines

Irrigation Information:

Seasonal Irriga’cionI 179.0 gallons per vine (May through October)

Non-Irrigation Application 0.8 inches October through April

Irrigation Schedule
Non-Seasonal
Irrigation Irrigation
Monthly per Vine Irrigation Application Total
Month Percentage2 (gallons) (gallons) (gallons) (gallons)
January 0.0 0 21,722 21,722
February 0.0 0 21,722 21,722
March 0.0 0 21,722 21,722
April 0.0 0 21,722 21,722
May 10% 17.9 16,244 0 16,244
June 25% 448 40,61 | 0 40,611
July 25% 448 40,611 0 40,611
August 15% 26.9 24,366 0 24,366
September 15% 26.9 24,366 0 24,366
October 10% 17.9 16,244 21,722 37,966
November 0.0 0 21,722 21,722
December 0.0 0 21,722 21,722
Total 100% 179.0 162,443 152,053 314,496
Notes:

I. Irrigation per vine is based on 0.5 acre-feet per acre of vines per WAA Guidelines.

2. Monthly vineyard irrigation percentages are based on our past experience with projects of this type.

3. Non-Irrigation Application is for managing tank levels and assumes a maximum of 5 operational

days per month based on historic weather data (Summit Engineering NBRID Capacity Study, 1996)

and a saturated soil infiltration rate of 0.1 gallons per square foot per day uniformly over the entire area.
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