
Justin Vineyards/Knollwood Vineyards Use Permit #P19-00124-UP 
Planning Commission Hearing Date (September 4, 2024) 

 

 
“G” 

 
Wastewater Feasibility Study 



1515 Fourth Street, Napa, CA 94559                         www.rsacivil.com                           707.252.3301.v      707.252.4966.f 
 

 
 
 
 
 
 

 
 
 

WASTEWATER FEASIBILITY REPORT 
 
 

For 
 
Knollwood Vineyards 
4101 Big Ranch Road 
Napa, CA 94558 
 
 

APN 036-190-026 
 
 
Prepared for: 
 
J. Kevin Corley 
4242 Big Ranch Road 
Napa, CA 94558 
 
 
Project# 4117060.0 
 
March 19, 2019 
Revised: July 17, 2024

Paul
C82758-2024



Knollwood Vineyards 
Wastewater Feasibility Report 
 

 

TABLE OF CONTENTS 
I. INTRODUCTION ...................................................................................................................... 1 

II. EXISTING PROCESS AND DOMESTIC WASTEWATER DISPOSAL SYSTEMS.............................. 1 

III. WINERY DOMESTIC WASTEWATER CHARACTERISTICS ......................................................... 1 

IV. WINERY PROCESS WASTEWATER CHARACTERISTICS ............................................................ 2 

V. WINERY PROCESS WASTEWATER SUBSURFACE DRIP IRRIGATION ....................................... 2 

V.A. OPTION 1: VITALIS WORM FARM SYSTEM ....................................................................... 3 
V.B. OPTION 2: BIOFILTRO WORM FARM SYSTEM .................................................................. 4 
V.C. OPTION 3: LYVE SYSTEM ................................................................................................... 4 

VI. CONCLUSION .......................................................................................................................... 5 

 

 

 
 
 
ATTACHMENTS 
1. VICINITY MAP  

USGS SITE MAP 

2. REDUCED USE PERMIT PLAN SET 

3. EXISTING WASTEWATER SYSTEM  

4. VITALIS SYSTEM LAYOUT 

5. BIOFILTRO SYSTEM LAYOUT 

6. LYVE SYSTEM LAYOUT DESCRIPTION 

7. IRRIGATION WATER BALANCE 

 
 
 
 
 
 



Knollwood Vineyards 
Wastewater Feasibility Report 
 

Page 1 of 5 
 

I. INTRODUCTION 
Knollwood Vineyards is seeking a use permit modification to acknowledge existing production of 
33,000 gallons of wine per year, increase production to 40,000 gallons per year, increase 
employees, and permit visitors and marketing events. The winery property is a 31.7 ± acre parcel 
located at 4101 Big Ranch Road, Napa, California (APN 036-190-026).  See Attachment 1 for a 
vicinity map and USGS sitemap, and see Attachment 2 for a reduced Use Permit plan set. 
 
This report will evaluate the disposal of domestic and winery process wastewater to support the 
proposed use permit modification. 
 

II. EXISTING PROCESS AND DOMESTIC WASTEWATER DISPOSAL SYSTEMS 
There are two existing leach fields, one serving the existing domestic wastewater system, and the 
other serving process wastewater. The existing leach line serving the domestic wastewater system 
will be abandoned per Napa County standards.  
 
The existing process wastewater system was permitted in 1987 for a capacity of 500 gpd. A new 
separate treatment system is proposed to handle the process wastewater, so the existing system 
will be re-purposed to dispose of domestic wastewater.  A licensed septic contractor shall inspect 
the process wastewater leach field, and repair as necessary, prior to re-use for domestic 
wastewater.  
  

III. WINERY DOMESTIC WASTEWATER CHARACTERISTICS 
Knollwood Vineyards intends to increase the number of employees and visitors such that the 
domestic wastewater produced does not exceed the 500 GPD capacity of the existing field. The unit 
values for proposed employees and visitors are shown. The number of visitors and employees is 
based on information provided by the owner. The projected flow is based on Napa County 
Environmental Management guidelines. The following is a summary of the estimated flows from the 
proposed winery expansion: 
 
Table 1. Domestic Wastewater overview 

Use Source Number 
Projected 
Flow (gpd) 

Total Flow No 
Event Day (gpd) 

Total Flow 
Event Day (gpd) 

W
IN

ER
Y 

Full-time employees 8 15 120 120 

Part-time employees 2 15 30 30 

Harvest employees 5 15 75 75 
Visitors 14 3 42 0* 
Marketing Event w/ meals (catered) 26* 10 0 260* 

Event Staff 1 15 0 15 

     Grand Total  
Total Peak    

Flow 
267 500 

* There will be no visitors on days with marketing events. Portable toilets will be required for all   
events with greater than 26 people. 
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IV. WINERY PROCESS WASTEWATER CHARACTERISTICS 
The following is a summary of the winery wastewater characteristics: 
 
Wine Production:    40,000 gallons of wine per year  
      2.38 gallons of wine per case 
      16,807 cases/year 
 
Wastewater Production:   5 gallons of wastewater/gallon of wine 

200,000 gallons/year 
 
Peak Daily Waste Water Flow:   Crush Period = 45 days 

  Annual wine production x 1.5 / 45 
      1,333 gallons/day 
 
Average Daily Flow:    200,000/365 = 548 gallons/day 
 
Monthly Wastewater Flows:  
 
 

  % By Month Waste/Month   
Sep 14% 28,000 Gal/Month 
Oct 14% 28,000 Gal/Month 
Nov 11% 22,000 Gal/Month 
Dec 8% 16,000 Gal/Month 
Jan 4% 8,000 Gal/Month 
Feb 6% 12,000 Gal/Month 
Mar 6% 12,000 Gal/Month 
Apr 5% 10,000 Gal/Month 
May 6% 12,000 Gal/Month 
Jun 7% 14,000 Gal/Month 
Jul 9% 18,000 Gal/Month 
Aug 10% 20,000 Gal/Month 
Totals 100% 200,000 Gal/Year 

 
 
 
 

V. WINERY PROCESS WASTEWATER SUBSURFACE DRIP IRRIGATION 
According to Napa County Environmental Management Sewage Treatment System Design 
Guidelines, winery process wastewater must be treated prior to surface discharge. Based on our 
experience, winery wastewater characteristics are as follows: 
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Characteristics  Units Average 
pH   3.5 
BOD5  mg/l 6,000 
TSS mg/l 500 
Nitrogen mg/l 20 
Phosphorus mg/l 10 

 
The treatment goal for surface drip irrigation is 160 mg/L BOD and 80 mg/L TSS.  To meet this goal, 
a Vitalis Worm Farm treatment train is proposed. This treatment train may be modified for more 
desirable treatment process prior to submitting construction plans. A Biofiltro worm farm and a 
LYVE MBBR System are included as alternatives to the Vitalis treatment system. The following 
sections describe this process in more detail. 
 
The existing 750-gallon sump tank will be re-used to convey winery process wastewater to the 
proposed treatment system.  
 
V.A. OPTION 1: VITALIS WORM FARM SYSTEM 

 
Septic Tank with bacteria and pH adjustment 

A new 2,000-gallon septic tank will serve as a pump tank with primary solid retention. This septic 
tank will include a bacteria dosing pump and a pH dosing pump. The bacteria dosing pump will 
introduce beneficial bacteria that work in conjunction with the worms to break down the 
wastewater solids. The pH dosing pump regulates the pH level of the effluent so that it remains 
within the acceptable pH range for the worm treatment system. 
 
Worm Bed Treatment & Sump Tanks 

From the septic tank, the wastewater is pumped into four 10’-9” diameter 6’ tall worm bed 
treatment tanks. The wastewater filters through the worm bed tanks where the worms help to 
reduce the TSS. From there, wastewater flows into a second 2,000-gallon septic tank equipped with 
a bacteria dosing pump. This tank is connected to another set of four 10’-9” diameter 6’ tall worm 
bed treatment tanks. Wastewater filters through the second set of worm bed tanks and flows into a 
third 2,000-gallon septic tank connected to a third set of four 10’-9” diameter 6’ tall worm bed 
treatment tanks. Wastewater filters through the third set of worm bed tanks and flows into a 500-
gallon sump tank, where water is pumped into irrigation water storage tanks. See Attachment 4 for 
a reduced set of Use Permit plans showing this layout and Attachment 3 for a system layout from 
Vitalis.  
 

Holding Tank and Dispersal Field 
To provide a preliminary estimate of the amount of storage tanks required, we have prepared a 
monthly water balance, as shown in attachment 6. Monthly wastewater production is based on a 
percentage of the total annual wastewater production. The amount of water allowed to be applied 
is estimated by the typical vine water demand. The irrigation will be applied to areas of vineyards 
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outside well setback requirements. The area available for irrigation is shown in Attachment 6. An 
area of 10.8 acres of vineyard has been used to calculate the storage capacity required. Based on 
the monthly analysis, no storage is required. Storage capacity of 20,000 gallons is provided for 
treated process wastewater generated during wet weather periods. 
 
During the summer months, all of the treated wastewater will be used for irrigation. During the wet 
winter months, a limited discharge will be consistent with landscape water demand, and no 
discharge will occur within 48-hours of a forecasted rain event and also for 48-hours after a rain 

event. These irrigation scheduling constraints necessitate installing tanks to store excess water that 
cannot be discharged during the winter months. All stored water will then be used for irrigation 
during the summer months.  
 
V.B. OPTION 2: BIOFILTRO WORM FARM SYSTEM 

 
Septic Tank with pH adjustment 

A new 2,000-gallon septic tank will serve as a pump tank with primary solid retention. This septic 
tank will include a pH dosing pump.  
 
IBC Totes with flow, pH, and ORP monitoring. 

From the septic tank, wastewater is pumped into two Intermediate Bulk Containers (IBCs) that will 
measure flow, Oxygen Reduction Protentional (ORP), and pH. 
 
BIDA first and second pass systems  

From the IBC totes, the wastewater is then pumped into BIDA first pass. The BIDA system is housed 
in two modified shipping containers with two floors. Each floor contains wood shavings, aerobic 
microbes, worms, and drainage basins. The microbes and worms work in conjunction to aerate the 
wastewater and reduce the solids.  
 
Wastewater flows from the BIDA first pass into an underground 300 gallon holding tank where it is 
then pumped into a BIDA second pass, similar to the BIDA First Pass. Wastewater then flows into a 
second 300 gallon holding tank where it is pumped into irrigation water storage tanks. See 
Attachment 5 for a system layout from Biofiltro. 
 
V.C. OPTION 3: LYVE SYSTEM 

 
Septic Tank with screening 

A new 2,000-gallon septic tank will serve as the screening tank. It will be equipped with duplex filter 
canister screens, with one screen operating in duty and the second screen operating in stand-by. 
Wastewater will be pumped from the septic tank, through the canister screens, and into the 
Equalization tank.  
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Packaged Plant Treatment Unit 

From the sump tank, wastewater is pumped to the packaged plant treatment unit, which has five 
components to treat wastewater: Equalization Tank, Moving Bed Biofilm Reactor (MBBR), the 
Activated Sludge Aeration Basin (ASAB), the Membrane Bio Reactor (MBR), and Sludge Digesters.  
 
The equalization tank will be continually mixed and provide aeration, pH monitoring and 
adjustment, nutrient level monitoring and adjustment, and prevent surges or uneven flow patterns. 
The pH and nutrient levels are adjusted by a separate dosing pumps and tanks and are monitored 
by the Lyve control center.  
 
The wastewater flows from the Equalization Tank into the MBBR where the wastewater will be 
aerated, monitored for Dissolved Oxygen (DO) levels, and the BOD reduced through the use of 
bacterial cultures.  
 
From there, wastewater flows into the ASAB, where the wastewater is aerated, the remaining 
balance of the BOD is removed, and the take up of the TSS occurs. From there, wastewater flows 
into the MBR for solids separation. The effluent is pulled through the membrane to physically 
separate suspended solids and send clean effluent to the irrigation water storage tanks. 
Accumulating solids will either be returned to the ASAB or sent to one of two sludge digesters.  
 
The two sludge digesters work alternatingly so as to allow one digester to settle and separate the 
clear water from the sludge. The clear water is returned to the EQ tank for reprocessing, while the 
thickened sludge is pumped and hauled off by a third-party septic hauler. See Attachment 6 for the 
Lyve System Layout Description. 
 

VI. CONCLUSION 
Sufficient capacity is available in the existing process wastewater sub-surface drip field to re-use the 
field for domestic wastewater. It has also been demonstrated that it is feasible to treat the winery 
process wastewater and distribute this to the vineyard using drip irrigation. The above methodology 
results in a design that meets the Napa County Environmental Health Division Design standards for 
the treatment of winery wastewater. 
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Knollwood Vineyards 
Wastewater Feasibility Report 
 

 

 
 
 
 
 

ATTACHMENT 3 
 

Existing Wastewater System 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 









Knollwood Vineyards 
Wastewater Feasibility Report 
 

 

 
 
 
 
 

ATTACHMENT 4 
 

Vitalis System Layout 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





Knollwood Vineyards 
Wastewater Feasibility Report 
 

 

 
 
 
 
 

ATTACHMENT 5 
 

Biofiltro System Layout 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





Knollwood Vineyards 
Wastewater Feasibility Report 
 

 

 
 
 
 
 

ATTACHMENT 6 
 

LYVE System Layout Description 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Lewis Cellars Page 9 February 12, 2019 

 All Tank and Sump level indicators and alarms. 

 Low water alarms for protection of pumps. 

 User email/ text messaging of alarm conditions. 

 Trans Membrane pressure for proper operating of the MBR. 

 Blower speed adjustment capability. 

 Pump speed adjustment capability. 

 Full system process graphics with user defined control functions.  

 Graphical data logging and storing of system and operator functions. 

TREATMENT SYSTEM LAYOUT 

The major components of the Lyve Wastewater Treatment System and their dimensions and 

footprints are as follows: 

 Sump underground tank: by others 

 Filter Canister Screens: 3’ x 4’  

 Packaged Plant: (EQ, MBBR, Activated Sludge, MBR, Sludge Digesters, and Equipment 

Cabinet): 38’ L x 8’ W  

 Chemical tanks: two (2) poly tanks, 4’ diameter each 

 One Blower: 3’ W by 4’ L 

 Effluent Storage Tank: by others 

The overall footprint required for the above ground equipment is 44’ long by 17’ wide.  

rturcios
Polygon
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Wastewater Feasibility Report 
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Irrigation Water Balance 
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Knollwood Vineyards

Reclaimed Process Wastewater

Water Balance for Irrigation and Storage

40,000 gal/year

5 gal/year

Total Annual Process Waste Generated: 200,000 gal/year

Vineyard Irrigation Parameters Landscape Irrigation Parameters

10.79 acres

6.2 feet 0.00 acres

6.0 feet

12,737 vines

26 gal

331,174 gal

Monthly Process Wastewater Generation

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

4% 6% 6% 5% 6% 7% 9% 10% 14% 14% 11% 8%

8,000 12,000 12,000 10,000 12,000 14,000 18,000 20,000 28,000 28,000 22,000 16,000

Monthly Vineyard Irrigation Water Use

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

0 0 0 0 0 0 0 0 0 0 0 0

6% 6% 10% 100% 100% 100% 100% 100% 100% 100% 10% 10%

2 2 3 26 26 26 26 26 26 26 3 3

19,870 19,870 33,117 331,174 331,174 331,174 331,174 331,174 331,174 331,174 33,117 33,117

y y y y y y y y y y y y

8,000 12,000 12,000 10,000 12,000 14,000 18,000 20,000 28,000 28,000 22,000 16,000

11,870 7,870 21,117 321,174 319,174 317,174 313,174 311,174 303,174 303,174 11,117 17,117

0 0 0 0 0 0 0 0 0 0 0 0

11,870 7,870 21,117 321,174 319,174 317,174 313,174 311,174 303,174 303,174 11,117 17,117

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0

Monthly Landscape Irrigation Water Use

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

0 0 0 0 0 0 0 0 0 0 0 0

1.24 1.68 3.41 4.8 6.2 6.9 7.44 6.51 5.1 3.41 1.8 0.93

0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80

0.99 1.34 2.73 3.84 4.96 5.52 5.95 5.21 4.08 2.73 1.44 0.74

26,935 36,493 74,072 104,265 134,676 149,881 161,611 141,410 110,782 74,072 39,099 20,201

0 0 0 0 0 0 0 0 0 0 0 0

Y Y Y N N N N N N Y Y Y

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0

Peak Monthly Storage  = 0 gallons

Notes:

1.  Reference ETo from California Irrigation Management Information System

2.  Crop Coefficient from Table 1 of "Estimating Irrigation Water Needs of Landscape Plantings in California", University of California Cooperative Extension, August 2000.

Crop water demand per acre [gallons]

Process wastewater generated this month, reclaimed for vineyard irrigation 

[gallons]

Water balance continues on next page for cover crop irrigation.

Net end-of-month reclaimed water storage after all irrigation [gallons]

(Based on evapotranspiration crop demand and irrigated area)

Total crop water demand for irrigated area [gallons]

Will landscape be irrigated with reclaimed water this month?

Reference ET (ETo) (in/month) (see note 1)

Drawdown from storage for landscape irrigation [gallons]

Process wastewater generated this month, unused for irrigation, to be reclaimed 

and stored [gallons]

Well water required to satisfy remaining vineyard irrigation demand

This month's process wastewater, remaining after vineyard irrigation, available 

for landscape irrigation[gallons] (From sheet 1)

Crop Coefficient (kc) (see note 2)

Crop water demand per acre [inches]

Date:

Total number of vines:

Vine spacing:

Acres of irrigated vineyard:

Row spacing:

July 27, 2018

End of Water Balance

This month's process wastewater, remaining after vineyard irrigation, available 

for landscape irrigation[gallons]

Remaining vineyard irrigation demand after using this month's process water 

[gallons]

Drawdown from storage for remaining vineyard irrigation [gallons]

Net storage after vineyard irrigation drawdown [gallons]

Vineyard irrigation as % of peak month irrigation demand:

Process wastewater remaining after vineyard irrigation, reclaimed for landscape 

irrigation [gallons]

Irrigation per month per vine (gallons):

Landscape irrigation water required from storage or other source [gallons]

Annual Process Waste Flow Volume

Wine Production:

Annual Process Waste per Gallon Wine:

Project Description

Project Number:

Project Name:

4117060.0

Prepared By: Rafael Turcios

Knollwood Vineyards

Total vineyard irrigation demand [gallons]:

Will vineyard be irrigated with reclaimed water this month?

Water use per vine per month (peak):

Total peak monthly irrigation demand:

Beginning of month reclaimed water in storage [gallons]

(This number brought forward from end of previous month)

Monthly process wastewater generated as % of annual total:

Monthly process wastewater generated [gallons]:

(Based on per-vine water use)

Native grass and treesCrop type / name:

Total irrigated acres of crop:

Page 1 of 1


