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ONSITE WASTEWATER DISPERSAL FEASIBILITY STUDY FOR 
WHEELER FARMS WINERY 

588 ZINFANDEL LANE, ST. HELENA, CA 
APN 030-260-016 

As required by Napa County Planning, Building and Environmental Services (PBES), this 
study outlines the feasibility of providing onsite wastewater dispersal for an existing winery 
and tasting room on the above referenced parcel located at 588 Zinfandel Lane, St. Helena, 
CA 94574.    

PROJECT DESCRIPTION 

It is our understanding that Wheeler Farms Winery is proposing to increase the wine 
production limit from 50,000 gallons per year to 70,000 gallons per year and the number 
of employees from 22 to 23. Refer to Use Permit #P08-00672-UP and minor modification 
#P14-00283 for additional information on approved uses. This feasibility study evaluates 
the increase in wastewater generated from the proposed project and proposes 
improvements to the existing wastewater systems to accommodate the additional 
wastewater flows.  

Table 1 summarizes the approved and proposed staffing plan: 

TABLE 1: STAFFING PLAN SUMMARY 

Description 
Number of Employees 

Existing Proposed 
Full-time 

Employees 
14 15 

Part-time 
Employees 

0 0 

Harvest/Seasonal 
Employees 

8 8 

Table 2 summarizes the marketing plan: 

TABLE 2: MARKETING PLAN SUMMARY 

Description Number of Guests Event Staff Frequency 
Tour & Tasting Visitors 32 per day 0 per day Daily 
Food & Wine Pairings 24 per event 0 per event 4 per month 
Wine Club / Release Events 75 per event 7 per event 4 per year 

Large Event 120 per event 7 per event 2 per year 
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As part of our services, representatives from Bartelt Engineering have reviewed the 
operational methods for the winery with our Client, reviewed the parcel files at Napa 
County PBES, held conversations with Napa County PBES staff, performed a 
reconnaissance of the site to view existing conditions and conducted a site evaluation on 
November 14, 2008  and April 3, 2009 to evaluate the feasibility of installing and/or 
expanding an onsite wastewater dispersal system. 

This study and the associated Use Permit Modification Drawings prepared by Bartelt 
Engineering are provided to demonstrate that the proposed improvements to the existing 
process wastewater and sanitary wastewater systems can feasibly be developed and that all 
wastewater can be adequately treated and dispersed onsite.  

WASTEWATER ANALYSIS 

Process Wastewater Flow 

The winery facility’s production wastewater (PW) flow rates for harvest and non-harvest 
seasons can be calculated as follows: 

Harvest Peak Winery PW Flow: 

70,000 gallons of wine/year x 1.5 gallons of water/gallon of wine ÷ 60 days harvest = 

Harvest Peak Winery PW Flow = 1,750 gallons per day (gpd) 

Non-Harvest Peak Winery PW Flow: 

70,000 gallons of wine/year x 4.5 gallons of water/gallon of wine ÷ 305 days non-harvest = 

Non-Harvest Peak Winery PW Flow = 1,033 gpd 

Sanitary Wastewater Flow 
Sanitary wastewater (SW) generated at the winery production facility, offices, and tasting 
room including full-time employees, seasonal (harvest) employees, event staff, and guests 
and can be itemized as follows: 

Employees: 

• 15 Full-Time Employees x 15 gpd per employee = 225 gpd 

• 8 Harvest Season x 15 gpd per employee = 120 gpd 
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Guests1: 

• Tour and Tasting Visitors: 

o (32 guests per day) x (3 gpd per guest) = 96 gpd per day 

• Food and Wine Pairings (Lunch/Dinner): 

o (24 guests per day) x (3 gpd per guest) = 72 gpd per day 

• Wine Club / Release Events: 

o (75 guests per event) x (3 gpd per guest) = 225 gpd per event 

o (7 event staff) x (15 gpd per event staff) =                                   105 gpd per event 

• Large Events: 

o (120 guests per event) x (3 gpd per guest) x 25% usage rate = 90 gpd per event 

o (7 event staff) x (15 gpd per event staff) =                                   105 gpd per event 

Note:  This feasibility study assumes that portable toilets are utilized for all events with more 
than 75 guests in attendance regardless of the season and that 25% of the event guests 
are assumed to use the winery restrooms during these events.  

Commercial Kitchen Sanitary Wastewater Flow 

The sanitary wastewater generated by the commercial kitchen can be itemized as follows: 

Guests2,3: 
• Food and Wine Pairings (Lunch/Dinner): 

o (24 guests per event) x (8 gpd per guest) =  192 gpd per event 

• Wine Club / Release Events: 

o (75 guests per event) x (8 gpd per guest) =  600 gpd per event 

• Large Events: 

o (120 guests per event) x (8 gpd per guest) =  960 gpd per event 

Total Harvest Season and Non-Harvest Season Peak Sanitary Wastewater Flow 

The total proposed harvest season peak SW flow is the combination of the winery 
production facility SW flows during the months of September through October (harvest). 
The total proposed non-harvest season peak SW flow is the combination of the winery 
production facility SW flows during the months of November through August (non-harvest). 

 
1 Wastewater generation rate is 3 gpd for restroom use per Napa County Planning, Building and 
Environmental Services Regulations.  

2 Wastewater generation rate is 8 gpd per guest from the commercial kitchen waste per Napa County 
Planning, Building and Environmental Services Regulations. 

3 Product represents a maximum calculated wastewater flow for each event.  Events may occur during any   
season and are calculated individually from other events. 
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Table 3 uses the marketing schedule to calculate the SW flows generated by employees 
and guests during daily event sequences in harvest and non-harvest seasons.  SW flows in 
the same column indicate the events may occur on the same day.  

TABLE 3: HARVEST AND NON-HARVEST SEASON DAILY SANITARY WASTEWATER FLOWS 

Daily Occurrence 
Harvest Non-Harvest 

Employees 345 345 345 225 225 225 

Tours and Tastings 96 96 - 96 96 - 

Food and Wine Pairing 264 - - 264 - - 

Wine Club Event - 930 - - 930 - 

Large Event - - 1,155 - - 1,155 

Total Flow (gpd) 705 1,371 1,500 585 1,251 1,380 

Table 3 shows that the greatest SW flow during the harvest and non-harvest seasons is 
generated during a Large Event hosted at the winery.   

Design Wastewater Flows 

The greatest practical harvest and non-harvest season peak sanitary wastewater flow is 
summarized in the following table: 

TABLE 4: HARVEST AND NON-HARVEST SEASON PEAK DAILY FLOW SUMMARY 

Wastewater Source Harvest Non-Harvest 
(gpd) (gpd) 

Process Wastewater 1,750 1,033 

Sanitary Wastewater 1,500 1,380 

WASTEWATER TREATMENT AND DISPERSAL METHODS 

The proposed improvements to the existing PW and SW systems are discussed further in 
the following sections as well as summarized in the attached Wastewater Treatment 
Diagrams.  Refer to the associated Use Permit Modification Drawings for location of the 
proposed primary and replacement dispersal areas.   

Existing Process Wastewater System Evaluation 

The existing process wastewater system permitted under Permit #E15-00664 includes a 
Cloacina pretreatment system followed by surface irrigation on vineyard and landscaped 
areas. The Cloacina pretreatment system is sized to treat an average daily influent flow of 
2,000 gpd and a maximum daily influent flow of 4,500 gpd. Treated PW effluent from the 
Cloacina pretreatment system is pumped to an existing 81,000 gallons irrigation storage 
tank prior to being dispersed on 5.3 acres of existing vineyard (5,920 existing grape vines) 
and 0.8± acres of existing landscaped areas located on the subject parcel.   
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The proposed increase in wine production to 70,000 gallons per year equates to a peak 
flow of 1,750 gpd.  The existing pretreatment system and irrigation dispersal system is 
designed for an average of 2,000 gpd and a maximum of 4,500 gpd. Since the existing PW 
system is sized to treat the estimated peak PW flow generated from the proposed wine 
production increase, an expansion of the existing PW system is not required with this Use 
Permit Application. However, the Owner would like the option to disperse the treated PW 
via a subsurface dispersal system. 

Proposed PW Dispersal Field Options 

This feasibility study proposes two additional options for dispersal of treated PW from the 
Cloacina pretreatment system. Although treated PW can still be utilized as a source for 
onsite vineyard/landscape irrigation, the Owner desires the option to use only well water 
for irrigation. When not utilized for irrigation, the treated PW would be dispersed through 
either a subsurface drip field or a pressure distribution field. To accommodate the optional 
dispersal field, a new dosing tank would be installed downstream of the Cloacina unit to 
collect treated PW effluent prior to being pumped to either a subsurface drip field or 
pressure distribution (PD) leachfield. The proposed dosing tank will be sized per Napa 
County PBES guidelines and include a minimum hydraulic retention time of 1.5 days. The 
proposed minimum volume for the process wastewater dosing tank is calculated below: 

PW Dosing Tank Volume = 1.5 days x 1,750 gallons 
= 2,625 gallons minimum, 3,000 gallons recommended 

The minimum recommended process wastewater dosing tank volume is 3,000 gallons. 

PW Subsurface Drip Field & 200% Replacement Area – Option A 

The proposed PW subsurface drip field would be located near the northeasterly portion of 
the property per Napa County PBES standards.  When surface irrigation is not desired, the 
proposed subsurface drip field would be utilized for dispersal of treated PW.  

A site evaluation was conducted by Bartelt Engineering on the subject parcel on April 3, 
2009 under permit #E09-00029. Test pits #9B and #10B are located near the proposed 
subsurface drip dispersal area.  Both test pits showed similar results with an acceptable soil 
depth of 56 inches with strong structure.  The soil texture was observed to be Sandy Loam 
to Loam material. The more restrictive soil type of Loam material is proposed to be used to 
size the dispersal field. GeoFlow Incorporated (the dripline manufacturer) recommends a 
soil hydraulic loading rate4 of 0.80 gal/sf/day for pretreated effluent. A copy of the Site 
Evaluation Report is attached for reference. 

The minimum required primary area for the subsurface drip field is calculated below: 

Subsurface Drip Field Area = design flow rate 
1,750 

gal 

= 2,188 ft2= 
day 

hydraulic loading rate 
0.8 

  gal_ 
 day/ft2

4 Referenced from Table 1 Drip Loading Rates Considering Soils Structure of The Subsurface Drip Dispersal 
and Reuse Design, Installation and Maintenance Guidelines prepared by GeoFlow Incorporated. 
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Based on site slopes less than 5% in the primary area, two (2) foot spacing is recommended 
between driplines per Napa County Standards. The recommended drip field will contain 
10 driplines each 110 feet long. The total recommended primary area is 2,200 square feet 
which is greater than the minimum required area of 2,188 square feet.   

The 200% replacement area is proposed in the vicinity of the primary area near test pits 
#9B and #10B. Utilizing the same hydraulic loading rate at the primary area, the 200% 
replacement area is calculated below:   

Replacement Area = 
 

200% x design flow rate 
 

1,750 
gal  

= 4,375 ft2 = (200%) x 
day 

hydraulic loading rate 
0.8 

   gal_ 
 day/ft2 

Based on site slopes less than 5% in the replacement area, two (2) foot spacing is 
recommended between driplines per Napa County Standards. The recommended 
replacement area is 4,400 square feet.  

PW Pressure Distribution (PD) Leachfield & 100% Replacement Area – Option B 

The PD leachfield is proposed to be located in the same area as the subsurface drip field 
option near the northeasterly portion of the property per Napa County PBES standards. If 
selected for installation, the proposed PD leachfield would be utilized for dispersal of 
treated PW when surface irrigation is not desired.  

A site evaluation was conducted by Bartelt Engineering on the subject parcel on April 3, 
2009 under permit #E09-00029. Test pits #9B and #10B are located near the proposed PW 
PD leachfield. Both test pits showed similar results with an acceptable soil depth of 56 
inches with strong structure. The soil texture was observed to be Sandy Loam to Loam 
material.  

The proposed PD trench section includes twelve (12) inches of native backfill material, two 
(2) inches of drain rock over the top of the distribution lateral and 18 inches of drain rock 
between the top of the distribution lateral to the trench bottom. This provides a total trench 
depth of 32 inches and a sidewall effective surface area of 3.0 square feet per lineal foot 
(lf).  A separation distance of 24 inches is proposed for pretreated effluent (PTE) between 
the proposed trench bottom and the observed limiting layer. The hydraulic loading rate for 
septic tank effluent (STE) of 0.8 gal/day/ft2 is used for Loam soil.  

The required lateral length of the dispersal field is calculated below: 

Total PD Lateral Length = 
rate  napplicatio  soil  x  area  surface  effective

rate  flow  design

 

           = 1,750 gallons per day  
 

730 lf = 
0.8 gallon/ft2/day x 3.0 ft2/lf 

 
To make the best use of the available dispersal field area, a total PD lateral length of 750 lf 
is proposed. The dispersal field is proposed to consist of 10 laterals each 75 lf long. Slopes 
within the dispersal field are less than 5%. Each lateral trench will be 18 inches wide and 
spaced five (5) feet apart (6.5 feet spacing on center). 
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The 100% replacement area is proposed in the vicinity of the primary area near test pits 
#9B and #10B. Utilizing the same hydraulic loading rate and effective sidewall area as the 
primary area, the 100% replacement area is calculated below:   
 

Replacement area = 100% x 
1,750 gallons per day 

= 730 lf 
0.8 gallon/ft2/day x 3.0 ft2/lf 

Based on site slopes less than 5% in the replacement area, five (5) foot spacing is 
recommended between each trench per Napa County Standards. The recommended 
replacement area includes 750 lf and has an area of 4,875 square feet.  

Existing Sanitary Wastewater System Evaluation 

The existing sanitary wastewater system that currently serves the winery and hospitality 
building is permitted under Permit E15-00663 and includes the following components: 

• One (1) 2,000 gallons septic tank for Hospitality Building SW flows 
• One (1) 1,500 gallons septic tank for Production Building SW flows 
• One (1) 2,000 gallons grease interceptor tank for Kitchen SW flows 
• One (1) 2,000 gallons effluent dose tank for all SW flows 
• Pressure distribution (PD) leachfield (1,080 lineal feet (ft) total)  

The following table summarizes the existing components of the SW treatment system and 
the estimated peak flow from the corresponding building: 
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TABLE 5: SANITARY WASTEWATER TREATMENT TANK SUMMARY  

Septic Tank 
Wastewater Source 

Peak Flow 
(gpd) 

Existing 
Tank 

Capacity 
(gallons) 

Minimum 
Recommended 

Retention 
Time (days) 

Calculated 
Retention 

Time (days) 

Sanitary Wastewater 
(Hospitality)5 360 2,000 3 5.5 

Sanitary Wastewater 
(Production)6 310 1,500 3 4.8 

Grease Interceptor 
Tank7 960 2,000 2 2 

Dose Tank8 1,500 2,000 1.5 1.3 

 
As demonstrated in the above table, the recommended hydraulic retention time is achieved 
with the proposed increase in SW flows for the existing treatment tanks. Additional SW 
treatment tanks are not proposed at this time.  

The existing PD leachfield includes 18 inch wide trenches with a total trench depth of 28 
inches. The sidewall depth to the top of the distribution lateral is 14 inches. The total 
installed trench line length is 1,080 lf in Loam type soils with a corresponding hydraulic 
loading rate of 0.6 gal/sf/day.  The installed trench section has a total sidewall area of 2.33 
square feet. The total PD leachfield dispersal capacity is calculated below: 

Existing PD Leachfield Capacity = (total lineal feet) x (sidewall area) x (hydraulic loading 
rate)  

 = 1,080 lf x 2.33 sf/lf x 0.6 gal/sf/day = 1,509 gpd 

Proposed Peak SW Flow = 1,500 gpd 

Since the existing 1,509 gpd capacity of the SW PD leachfield is greater than the proposed 
increase of SW to 1,500 gpd an expansion of the system is not being proposed at this time. 

 
5 The peak SW Hospitality flow is estimated to occur on a wine club/release event day that includes restroom 
use for two (2) employees as well as 100% restroom use for wine club event guests and event staff. 

6 The peak SW from the production building accounts for 90% restroom use from employees during harvest. 

7 Peak kitchen SW flow occurs during a large event. 

8 Existing dosing tank includes a duplex pumping system.  
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OPERATION AND MAINTENANCE 

Per Napa County PBES requirements, the PW and SW treatment and dispersal systems are 
classified as an Alternative Sewage Treatment Systems (ASTS) and therefore will continue to 
be maintained by a Service Provider.  

SUMMARY & CONCLUSIONS 

Process wastewater and sanitary wastewater generated from the existing winery and 
administration/hospitality building is anticipated to increase as a result of the proposed 
changes to the wine production limit as well as an increase in employees. This study 
demonstrates that all wastewater generated from the proposed project can feasibly be 
treated and dispersed onsite per Napa County PBES requirements.  Expansion of the 
existing process wastewater and sanitary wastewater systems are not being proposed at this 
time because existing infrastructure is adequately sized to treat and disperse the proposed 
wastewater flows. The optional PW dispersal fields proposed with this Use Permit 
Modification Application will allow the Owner the option of dispersing treated PW 
subsurface when vineyard/landscape irrigation is not desirable.   

Full design calculations and improvement plans will be completed after approval of the 
Use Permit under consideration for the optional process wastewater dispersal fields. 

ATTACHMENTS 

Proposed Wastewater Treatment Diagram 

Table I – Process Wastewater Flow 

Table II – Vineyard Process Wastewater Irrigation 

Table III – Treated Process Wastewater Irrigation Storage Tank Balance 

Site Evaluation Reports  
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Total annual wine production (gallons):

Harvest water usage per gallon of wine (gallons):
Length of Harvest (days):

Harvest process wastewater flow (gallons per day):

Non-harvest water usage per gallon of wine (gallons):
Length of Non-Harvest (days):

Non-harvest process wastewater flow (gallons per day):

MONTHLY WASTEWATER FLOW (gallons/month):

Month Wastewater Flow Days in Month

September 30,984 30

October (start of crush) 54,250 31

November 51,783 30

December 32,016 31

January 32,016 31

February 28,918 28

March 32,016 31

April 30,984 30

May 32,016 31

June 30,984 30

July 32,016 31

August 32,016 31

TOTALS 420,000 365

Notes:

Wheeler Farms Winery
Process Wastewater Flow

Table I

70,000

1.5

>The annual water usage per gallon of wine is assumed to be 6 gallons.

> Wastewater monthly proportioning is based on historical information and 
information provided by the winemaker

Process Wastewater Flow

60

1,750

4.5
305

1,033

Wheeler Farms Winery
Onsite Wastewater Disposal Feasibility Study


Wastewater Flow
.
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Vineyard area (acres): 5.30
Row width (feet): 6.5
Vine spacing (feet): 6
Total number of irrigated vines: 5,920

Seasonal irrigation (May - October)
Seasonal irrigation per vine (gallons/season): 57

Seasonal Seasonal Non-Seasonal Total
Month Percent Irrigation Irrigation Irrigation

(%) (gal/vine) (gal/vine) (gallons)

September 8.8% 5.0 29,599
October 19.3% 11.0 65,117

November1 3.5% 2.0 11,839

December1 3.00 17,759

January1 4.00 23,679

February1 4.25 25,159

March1 4.25 25,159

April1 10.5% 6.0 35,518
May 12.3% 7.0 41,438
June 15.8% 9.0 53,277
July 19.3% 11.0 65,117

August 10.5% 6.0 35,518

TOTAL 100.0% 57.0 15.5 429,179
1.32 acre-feet

1  Total non-seasonal irrigation = 
(vineyard area) * (43,560 sq.-ft./acre) * (depth of irrigation/12 in./ft.) * (7.48 gal./cu.-ft.)

> Vineyard irrigation values based on information provided by winemaker

Estimated

Wheeler Farms Winery
Vineyard Process Wastewater Irrigation

Table II

ESTIMATED VINEYARD PROCESS WASTEWATER IRRIGATION

Wheeler Farms Winery
Onsite Wastewater Disposal Feasibility Study


Irrigation Flow (Vineyard)
.
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Beginning Wastewater Vineyard Tank

Month Balance Flow Irrigation Volume
(gallons) (gallons) (gallons) (gallons)

September 300 30,984 29,599 1,685
October 1,685 54,250 65,117 0

November 0 51,783 11,839 39,943
December 39,943 32,016 17,759 54,201

January 54,201 32,016 23,679 62,538
February 62,538 28,918 25,159 66,297
March 66,297 32,016 25,159 73,155
April 73,155 30,984 35,518 68,620
May 68,620 32,016 41,438 59,199
June 59,199 30,984 53,277 36,905
July 36,905 32,016 65,117 3,804

August 3,804 32,016 35,518 300

TOTALS 420,000 429,179
Average 35,000 35,765 38,887

Recommended Tank Storage (gallons): 80,000

Recommended Tank Storage (acre-feet): 0.25

Notes:
> Water balance calculations assume storage tank is empty at the beginning of 
November due to post-harvest irrigation.
> In months when the irrigation demand exceeds the beginning balance plus the 
wastewater flow it is assumed that the full irrigation demand is not met or that the 
additional irrigation water is supplied from an alternate source (ie. onsite well).

Wheeler Farms Winery
Treated Process Wastewater Irrigation Storage Tank Balance

Table III

Wheeler Farms Winery
Onsite Wastewater Disposal Feasibility Study


Tank Balance
.
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