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 2014 Application 10/3/18 
Application 

 

Current Request 
 

Marketing 
Events 

48 30-person 
events 

 

24 30-person events 22 30-person events 

24 100-person 
events 

10 100-person 
events 

6 100-person events 
 

2 50-person events 
 

2 300-person 
events 

1 200-person event 
 

1 200-person event 

1 300-person event 
 

No 300-person events 

    
Total Annual 
Marketing  

4,440 2,220 1,560 

    
Event Hours 11 am – 12 am with 

events over 30 
guests moving 

indoors by 10 pm 

11 am – 12 am with 
events over 30 
guests moving 

indoors by 10 pm 

11 am – 10 pm1 

    
Tastings 40/day weekdays 

 
32/day weekday 32/day weekday 

60/day weekends 
 

48/day weekend 48/day weekend 

320/week 256/week 224/week 
    

 
 

                                                   
1 County staff and Commissioners already have signaled this change will be 
required. 



Comparison	to	30,000-50,000	Gallon	Wineries	
Granted	Visitation	Since	1/1/09	

	
Winery		 App	Type	 Tastings/	

Week	
Annual	
Event	
Guests	

Production	 Parcel	Size/	
Zoning	
	

	
40K	–	50K	Gallons	
	

	 	 	 	 	

Reynolds	Winery	 Major	Mod	 280	 1,906		 40,000	 13.5	acres/AW	
Benessere	 Major	Mod	 300	 1,760		 44,000	 42.6	acres/AP	
B-Cellars	Winery	 Major	Mod	 450	 2,235	 45,000	 11.5	acres/AP	
Ceja	Vineyards	 New	Winery	 168	 4,485	 45,000	 10.3/AW	
Calistoga	Artisan	
Village	

New	Winery	 240	 384		 48,000	 22	acres/AP	

Piazza	Del	Dotto	 New	Winery	 200	 1,146		 48,000	 10.1	acres/AP	
Vine	Cliff	Winery	 Major	Mod	 350	 2,516		 48,000	 99.6	acres/AW	
Titus	Vineyards	 Major	Mod	 350	 1,700	 48,000	 32	acres/AP	
Outpost	 Major	Mod	 180	 325		 50,000	 37.6	acres/AP	
Robert	Keenan	 Major	Mod	 245	 1,050		 50,000	 147.4	acres/AW	
Regusci	 Major	Mod	 400	 1,450	 50,000	 162.6	acres/AP	
Woolls	Ranch	 New	Winery	 350	 4,640		 50,000	 236	acres/AW	
Cairdean	Winery	 New	Winery	 175	 1,400	 50,000	 50.3	acres/AW	
Refuge	 New	Winery	 868	 3,370		 50,000	 13	acres/AP	
Wheeler	Farms	 New	Winery	 224	 1,452		 50,000	 11.7	acres/AP	
Robert	Foley	 Major	Mod	 60	 244	 50,000	 13	acres/AW	
Gamble	Family		 New	Winery	 300	 1410	 50,000	 11.2	acres/AP	
Average	40K-50K	 -	 302	 1851	 -	 -	
Median	40K-50K	 -	 280	 1452	 -	 -	
Anthem	Revised	
Proposal	

Major	Mod	 224	 1,560		 50,000	 44.7	acres/AW	

	
35K	–	45K	Gallons	
	

	 	 	 	 	

Hartwell		 Major	Mod	 120	 465	 36,000	 30	acres/AP	
Reynolds	Winery	 Major	Mod	 280	 1,906		 40,000	 13.5	acres/AW	
Benessere	 Major	Mod	 300	 1,760		 44,000	 42.6	acres/AP	
B-Cellars	Winery	 Major	Mod	 450	 2,235	 45,000	 11.5	acres/AP	
Ceja	Vineyards	 New	Winery	 168	 4,485	 45,000	 10.3	acres/AW	
Average	35K-45K	 											-	 264	 2,170		 -	 -	
Median	35-45K	 -	 280	 1,906	 -	 -	
Anthem	Revised	
Proposal	

Major	Mod	 224	 1,560		 50,000	 44.7	acres/AW	

	 	 	 	 	 	



	
30K	–	40K	Gallons	
	
Catellucci	 New	Winery	 210	 830		 30,000	 19.3	acres/AP	
Goosecross	 Minor	Mod	 350	 710		 30,000	 11.3	acres/AP	
Trefethen	H&L	 New	Winery	 140	 400		 30,000	 41.2	acres/AP	
Beautiful	Day	 New	Winery	 385	 1,300	 30,000	 29	acres/AP	
Chateau	Lane	 New	Winery	 147	 270	 30,000	 11	acres	AW	
Diogenes	Ridge	 New	Winery	 90	 1,020	 30,000	 13	acres	AW	
Eagle	Eye	 New	Winery	 112	 1,452	 30,000	 13	acres	AW	
Hyde	 New	Winery	 120	 400	 30,000	 12	acres	AW	
Ideology	 New	Winery	 105	 240	 30,000	 10	acres	AP	
Joseph	Cellars	 New	Winery	 525	 4,560	 30,000	 26	acres	AW	
Mahoney	Vineyards	 New	Winery	 84	 450	 30,000	 10	acres	AW	
Rogers	 New	Winery	 120	 300	 30,000	 53	acres	AW	
Sleeping	Giant	 New	Winery	 85	 300	 30,000	 11	acres	AW	
Sleeping	Lady	 New	Winery	 140	 450	 30,000	 104	acres	AP	
Wallis	Family		 New	Winery	 108	 225	 30,000	 16.8	acres	AW	
Young	Inglewood		 New	Winery	 112	 1745	 30,000	 16	acres	AP	
Yountville	
Washington	St.	

New	Winery	 175	 400	 30,000	 11	acres	AP	

Hartwell		 Major	Mod	 120	 465	 36,000	 30	acres/AP	
Reynolds	Winery	 Major	Mod	 280	 1,906		 40,000	 13.5	acres/AW	
Average	30K-40K	 -	 179	 917	 -	 -	
Median	30K-40K	 -	 120	 450	 -	 -	
Anthem	Revised	
Proposal	

Major	Mod	 224	 1,560	 50,000	 44.7	acres/AW	
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I. TECHNICAL CAPACITY 
 
System Description  
 
The proposed Anthem Winery is located at 3454 Redwood Road, Napa. Existing wells on site will 
serve the proposed 50,000 gallon per year winery, existing dwellings and vineyard.  
 
The proposed winery development will require the establishment of a Transient-Noncommunity 
water system. The consolidation of this project into an existing public water system has been 
investigated and no existing system within 3 miles of the Anthem Winery is willing to provide water 
service to the winery. 
 
There are several wells on the parcel, however, only Well 8 will provide water to the winery public 
water system which will include the domestic use within the winery. The other wells will be used 
for supplementary irrigation and process water. The 2015 well completion report for Well 8 shows 
50-ft annular seal of bentonite. No chemical or biological treatment will be performed on the well 
water unless quarterly testing results deem further treatment is necessary. Water for the Public 
Water System will be stored in a proposed +/- 10,000 gallon tank. Separate tanks will be installed 
for firewater, irrigation and other winery use. Separate pumps will supply the domestic water, 
irrigation water, fire water, and other winery water.  See the Use Permit-Utility Plan for system 
layout.  
 
Twenty-Year Evaluation of Projected Water Demand  
 
Based on the Tier 1 Water Use Calculations, the annual public water demand (employees, visitors, 
and events) is 0.29 acre feet per year (94,500 gallons per year). The daily average public water 
demand is 259 gallons per day.  Peak daily public water demand is estimated at 518 gallons per day, 
being 200% of average daily demand.  
 
If the Winery seeks expansion in the future, thereby increasing the water demand on the public 
water system, the Winery will need to acquire a use permit modification and prove that increased 
capacity is available. It will not be permissible for future developments in the vicinity of this project 
to join this public water system without first justifying that the water supply is available to meet 
the demand. 
 
Additional non-public water demand for the site includes winery process water, landscape and 
vineyard irrigation, and existing non-project residential uses. The proposed total water use for the 
two parcels is 6.72 acre feet per year. Of this, 0.69 acre feet per year will be provided by reclaimed 
process wastewater, and an average of 1.32 acre feet per year will be provided by harvested 
rainwater. The total groundwater use for both parcels (public and non-public) is 4.71 acre feet per 
year. 
 
As noted in the Tier 1 Water Use Calculations, non-project wells (1, 5, 4, and 7) will continue to 
produce at their current rate of 3.79 acre feet per year. The remaining 0.92 acre-feet per year 
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(300,000 gallons per year) will be provided by the project wells (3, 6, and 8). The total daily average 
demand on project wells, public and non-public, is 821 gallons per day. Sufficient storage will be 
provided on site to mitigate peaking effects and allow for a constant 821 gallons per day demand 
on project wells. 
 
Twenty-Year Evaluation of Water Supply Capacity 
 
Well 8 is capable of supporting the proposed public water system peak daily groundwater demand 
of 518 gal/day. Page 24 of the Anthem Winery WAA Memo DRAFT 4-10-17 shows the capacity of 
Well 8 to be 1 to 2 gpm. When pumped on a 50% operational basis at 1 gpm (pumping 12 hours per 
day), the daily project well yield is 720 gallons per day.  This exceeds the daily demand on Well 8. 
 

1.0 gpm*720 min/ day = 720 gal / day 
720 gal / day ≥ 518 gallons (peak public water system demand) 

 
 The existing water source (project wells) is capable of supporting the proposed total daily 
groundwater demand of 821 gal/day. Recommendation 5 of the Anthem Winery WAA Memo 
DRAFT 4-10-17 shows the total capacity of project wells to be 2.5 gpm. When pumped on a 50% 
operational basis (pumping 12 hours per day), the daily project well yield is 1,800 gallons per day.  
This exceeds the daily demand on project wells. 
 

2.5 gpm*720 min/ day = 1,800 gal / day 
1,800 gal / day ≥ 821 gallons (peak total water demand) 

 
Source Adequacy 
 
Well 8 has a 50-ft annular seal of Bentonite to comply with Napa County Code 13.12.380 as a Class 
IA wells for a Public Water System. The Application and Permit to Construct a Water Well document 
outlines the well construction and inspection by the Department of Environmental Management. 
Application and Permit are on file at Napa County.  
 
Water Quality 
 
Water sampling will be conducted prior to operation of the system.  Water quality is expected to 
meet or exceed all requirements of Chapter 15 of Title 22, California Code of Regulations (CCR). 
 
II. CONSOLIDATION 
 
An investigation of the adjacent Public Water Systems within 3 miles of the project has been 
performed using the map viewer provided on the California Environmental Health Tracking Program 
website. The only public water system found within 3 miles of the proposed winery is the City of 
Napa Community Water System. An Outside Water Service Application was submitted to the City 
of Napa and the request to connect was denied. Without the possibility of connection, the 
estimated cost of connection was not investigated.   
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III. MANAGERIAL 
 
General 
 
The owner of the water system will be the property owner of the parcel. The costs of operation will 
be covered in the winery operation costs. The owner will also hold the responsibility of water 
system manager for the property.   
 
Operation and Maintenance 
 
The following is a summary of the required Operations and Maintenance schedule: 
 

Tasks Frequency Action 
System Water Level Daily Visual Inspection 
System Pressure and Conveyance Daily Visual Inspection 
Water Tanks Quarterly Visual Inspection 
Manually Operate Valves and Pumps Quarterly Operation 
Water Quality Test & Reporting Quarterly Unit Samples Taken & Reported to Napa Co. 

 
A certified distribution operator or treatment operator (T1 level or above) as specified by Chapter 
13 of Title 22 CCR contracted by the owner will be responsible for system repairs.   
 
Monitoring and Testing 
 
Water quality testing will be conducted to comply with Chapter 15 of Title 22 of CCR.  Samples will 
be taken to Caltest or approved laboratory for testing. 
 
IV. FINANCIAL 
 
Below is a brief summary of the system’s annual estimated financial capacity. Capital improvement 
costs and installation of the treatment and distribution systems, are estimated to be a one-time 
expense of $50,000, amortized over 20 years. 
 
Capital Improvements: $2,500 
Power:  $2,000 
Maintenance: $3,500 
Water Quality Testing: $1,500 
Total: $9,500 
Projected Annual Gross Revenue:  $10,504,000 (Based on 21,008 cases at $500/case)   
Annual Operating Costs: $8,403,200 (at 20% profit) 
Percent of Total Operating Costs: 0.1% 
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INTRODUCTION 
The Anthem Winery project is pursuing a Major Modification (MM) of an existing Use Permit to build 
a larger winery facility including a tasting room, fermentation buildings, offices, and wine caves.  All 
proposed winery facilities will be located on the southern parcel APN 035-470-046 of two adjacent 
parcels, with winery and visitor access coming through the northern parcel APN 035-460-038. The 
proposed winery will have seven full-time, and five part-time employees.  
 
The property varies in slope from 1-21%. The properties are currently used as a rural residence 
on the 035-460-038 parcel and the other is currently a winery. Redwood Creek runs roughly north 
to south on the western side of the property. Two wells exist on the site. One near the water tank 
along the existing northern property line. The other is located just south of the existing barrel 
storage cave. Appendix 1 contains a Site Location Map and a USGS Site Map showing the parcel 
topography, features and boundary. Appendix 2 contains a reduced version of the proposed 
winery plan set. 
 
This report will evaluate the disposal of wastewater consisting of winery process wastewater, 
and winery domestic wastewater. 
 

EXISTING SEPTIC SYSTEM 
Information from Napa County files for the parcel shows an existing septic system for the house 
and winery. The winery system consists of a standard system that has two 1200 gallon septic 
tanks that feed into an 810 gallon pump tank before being pumped to 1,400 linear feet of line. 
The residential system information only showed approximate location of existing system.   
 
The existing winery distribution lines are located southwest of the existing winery barrel cave. 
This area will be impacted by the proposed winery improvements. It is proposed that the existing 
drain field be abandoned. 
 

SITE EVALUATION 
RSA+ conducted a site evaluation on the subject parcel on June 20, 2014. Appendix 4 contains a 
map of test pit locations and test pit logs for the site evaluation. The site evaluation was 
conducted by Brett Frasier of RSA+ and observed by Kim Withrow of Napa County Environmental 
Management.  
 

WINERY PROCESS WASTEWATER CHARACTERISTICS 
The following is a summary of the winery wastewater characteristics: 
 
Wine Production:    50,000 gallons of wine per year  
      2.38 gallons of wine per case 
      21,008 cases/year 
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Wastewater Production:   5 gallons of wastewater/gallon of wine 
250,000 gallons/year 

 
Peak Daily Waste Water Flow:  Crush Period = 60 days 

  Annual wine production x 1.5 / 60 
      1,250 gallons/day 
 
Average Daily Flow:    250,000/365 = 685 gallons/day 
 
Monthly Wastewater Flows:  

Table 1 

 
DOMESTIC WASTEWATER CHARACTERISTICS 
The winery domestic wastewater system has been sized to accommodate the unit values in 
Table 2 below. 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. 
 

Table 2 
 

Use Source Number Projected 
Flow (gpd) 

Total Flow 
No Event 
Day (gpd) 

Total Flow 
Event Day 

(gpd) 

W
IN

ER
Y 

Full-time employees 7 15 105 105 
Harvest empolyees 5 15 75 75 

Visitors 48 3 144 144 
Private Event w/ meals (catered) 100 10 0 1000 

Event Staff 5 15 0 75 
Winery Subtotals   324 1399 

Grand Total  
Total 
Peak    
Flow 

324 1399 

% By Month Waste/Month
Sep 15% 37,500 Gal/Month
Oct 15% 37,500 Gal/Month
Nov 11% 26,250 Gal/Month
Dec 8% 18,750 Gal/Month
Jan 4% 10,000 Gal/Month
Feb 6% 15,000 Gal/Month

Mar 6% 15,000 Gal/Month
Apr 5% 11,250 Gal/Month

May 6% 15,000 Gal/Month
Jun 7% 17,500 Gal/Month
Jul 9% 21,250 Gal/Month

Aug 10% 25,000 Gal/Month
Totals 100% 250,000 Gal/Year
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Events with 30 or less guests will be on-site catered and events with more than 30 guests will be 
off-site catered.  The number of visitors is based on a maximum expected daily visitor count. For 
events with more than 100 persons portable sanitation facilities will be provided. 
 

WINERY PROCESS WASTEWATER - SURFACE 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: 
 

Characteristics  Units Average 
pH   3.5 
BOD5  mg/l 6000 
TSS mg/l 500 
Nitrogen mg/l 20 
Phosphorus mg/l 10 

 
The treatment goal is 160 mg/l BOD and 80 mg/l TSS. To meet this treatment goal a treatment 
train including a septic tank, treatment tank with High Strength Membrane Bio-Reactor (HSMBR) 
unit, and pump tank are proposed. This treatment train may be modified for more desirable 
treatment processes prior to submitting construction plans. The following sections describe this 
process in more detail. This system is shown on Sheet UP3 contained in Appendix 2. 
 
Septic Tank 
The septic tank will serve to buffer peak flows and strengths from overwhelming the system and 
impairing treatment. This tank has been designed with baffles near the outlet. This tank will 
provide three days storage and will also serve to function as a primary settling basin. This tank 
will be 4,000 gallons.  
 
Treatment Tank 
The treatment tank will serve to treat wastewater flows using a High Strength Membrane Bio-
Reactor (HSMBR) unit. This tank will provide ten days storage. This tank will be 13,000 gallons. 
 
Pump Tank 
The pump tank will serve to hold wastewater prior to distribution to the dispersal field. This tank 
will house dual pumps. This tank will be 1,000 gallons.  
 
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 Appendix 7. 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 outside well setback requirements. The area available for irrigation is shown in 
Appendix 6. An area of 6.0 acres of vineyard and 0.5 acres of cover crop has been used to 
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calculate the storage capacity required. Based on 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. 
 

DOMESTIC WASTEWATER - SUB SURFACE DRIP 
For the domestic wastewater we propose installation of a new septic system and dispersal field 
for the proposed winery. For the winery, the addition of a HOOT treatment system and a new 
dispersal field is proposed.  
 
Domestic wastewater from the winery will flow into a 5,000 gallon septic tank before flowing into 
two new HOOT H-1000 tanks. After pretreatment in the HOOT H-1000, wastewater will be 
pumped to the proposed distribution field.   
 
The subsurface drip field is sized to meet Napa County Environmental Management guidelines. 
The distribution field will be placed in the area of the site evaluation where the most limiting 
usable soil type was clay loam. The allowable application rate for clay loam is 0.6 gallons/square 
foot/day for pre-treated effluent. Peak daily domestic wastewater flow is 1399 gallons/day.  
 
 
  
 
 
In addition to the primary dispersal area of 2,332 square feet, a 200% reserve area is required.  
The reserve area will be located adjacent to the primary field where the soil application rate is 
also 0.6 gallons/square foot/day.   
 
 
 
 
 
The total requirement for domestic wastewater reserve dispersal area is 4,664 square feet. Total 
area required for the primary and reserve is 6,996 square feet.  
 
The system layout is shown on the Use Permit Plans in Appendix 2. 

feetsquare
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STORMWATER DIVERSION  
Operational areas including crush pad, trash and recycling enclosure, and mechanical pad will be 
covered.  
 

OPERATION AND MAINTENANCE 
The winery process and domestic waste systems will be fully automated and has been designed 
so minimal input from winery staff is required. Per Napa County guidelines, a Registered Civil 
Engineer, Registered Environmental Health Specialist, or Licensed Contractor will provide semi-
annual monitoring and evaluation of the system. The contract with the responsible party will be 
provided prior to the final inspection for the system installed. 
 

CONCLUSION 
This report demonstrates that enough dispersion area is available making a sub-surface drip 
system a feasible option for treating the Anthem Winery’s 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 
Management Design standards for the treatment of winery and domestic wastewater. 
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Vicinity Map & USGS Map
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Reduced Use Permit Plan Set
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Existing Septic System Documentation
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Site Evaluation
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Water Balance for Irrigation and Storage 



Reclaimed Process Wastewater
Water Balance for Irrigation and Storage

50,000 gal/year

5 gal/year
Total Annual Process Waste Generated: 250,000 gal/year

Vineyard Irrigation Parameters Landscape Irrigation Parameters
6.00 acres
7.0 feet 0.50 acres
8.0 feet

4,667 vines
26 gal

121,346 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%

10,000 15,000 15,000 12,500 15,000 17,500 22,500 25,000 35,000 35,000 27,500 20,000

Monthly Vineyard Irrigation Water Use

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

7,865 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

7,281 7,281 12,135 121,346 121,346 121,346 121,346 121,346 121,346 121,346 12,135 12,135

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

7,281 7,281 12,135 12,500 15,000 17,500 22,500 25,000 35,000 35,000 12,135 12,135

0 0 0 108,846 106,346 103,846 98,846 96,346 86,346 86,346 0 0

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

0 0 0 108,846 106,346 103,846 98,846 96,346 86,346 86,346 0 0

7,865 0 0 0 0 0 0 0 0 0 0 0

2,719 7,719 2,865 0 0 0 0 0 0 0 15,365 7,865

Monthly Landscape Irrigation Water Use

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

2,719 7,719 2,865 0 0 0 0 0 0 0 15,365 7,865

1.03 1.53 2.93 4.71 5.82 6.85 7.21 6.44 4.87 3.53 1.64 1.17

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

0.82 1.22 2.34 3.77 4.66 5.48 5.77 5.15 3.90 2.82 1.31 0.94

22,374 33,235 63,645 102,310 126,422 148,795 156,615 139,889 105,786 76,678 35,624 25,415

11,187 16,617 31,823 51,155 63,211 74,398 78,308 69,945 52,893 38,339 17,812 12,707

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

2,719 7,719 2,865 0 0 0 0 0 0 0 15,365 7,865

8,468 8,898 28,957 0 0 0 0 0 0 38,339 2,447 4,842

7,865 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:

September 16, 2014

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:

4111010.0

Prepared By: Brett Frasier
Anthem Winery

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:
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I. Purpose  

This report addresses the runoff requirements of Napa County Policy CON-50c. This project is 
identified as a "Discretionary Project". The requirements are outlined in the Napa County 
General Plan, dated June 23, 2009. 
 
II.  Existing Conditions 

The Anthem Winery project is located at 3123 Dry Creek Road, Napa, California. The project’s 
APNs are 035-460-038 and 035-470-046, and have a combined area of 44.77 +/- acres. The 
project site varies in slope from 1-30%. Redwood Creek, a blue-line stream, runs roughly north 
to south on the western side of the property. There are two residences, a guest house, and a 
winery located on the parcels. Refer to Attachment 1 for a Vicinity Map and Soil Map.  
 
III.  Proposed Development 

The Owner is applying to the County of Napa for a modification to a Winery Use Permit that 
allows operation of a 50,000 gallon per year winery. The proposed winery will be constructed in 
the area of the existing winery, and will be entirely on the south parcel (035-470-046). Public 
access to the proposed winery will be from the existing residential driveway connecting to Dry 
Creek Road. The driveway will be upgraded as required to provide commercial access. The 
proposed project will disturb an area of approximately 2.5 acres. Refer to Civil Improvement 
Plans in Attachment 2, for the overall scope of the project. 

IV. PRE & POST-DEVELOPMENT DRAINAGE STUDY 

This drainage study computes the pre- and post-development total flow rates from the project 
area for the 2-, 10-, 50- and 100-year, 24-hour design storms, as required by CON-50c.  It shows 
that post-development runoff does not exceed pre-development runoff for these events. 
 
The following precipitation data for the project site was collected from the NOAA Atlas 14, 
Volume 6 – California (refer to NOAA Precipitation Frequency table in Attachment 3): 
 
  Table 1 - NOAA Precipitation Data 

Storm Frequency Precipitation Depth 
(inches, in 24 hour period) 

2-yr 
10-yr 
50-yr 

100-yr 

3.40 
5.17 
6.99 
7.77 
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Existing Conditions 
The method used for studying the site stormwater runoff is a hydrograph analysis.  The unit 
hydrograph rainfall distribution for the County of Napa falls under Type IA-distribution.  The SCS 
hydrograph analysis is based on the National Resources Conservation Service Technical Release 
55 for Urban Hydrology for Small Watersheds (TR-55) method.  The purpose of the hydrograph 
analysis is to identify and mitigate the increase in the pre- to post-construction runoff flows.  
The project site consists of 3 separate watersheds, Redwood Creek and Salvador Channel. Five 
drainage sub-sheds have been identified within the three watersheds in order to model the 
pre- to post-construction runoff for the project site. The sub-sheds are then added together 
and the total existing flow rates are analyzed for the purpose of this study. The existing runoff 
for the 2-, 10-, 50- and 100-year, 24-hour storm events are as follows (refer to Basin Maps and 
Hydrology Calculations in Attachment 3. 
 

Table 2 – Existing Stormwater Runoff 
Watershed 1 –Redwood Creek 
Shed 1 A1 7.39 [acre] 
Existing Impervious Area  A1_Paved 0.06 [acre] 
Existing Curve Number CN1 79  
Existing Time of Concentration TC-1 10.24 [min] 
Watershed 2 – Salvador Channel 
Sub-shed 2A A2A 1.56 [acre] 
Existing Impervious Area  A2A_Paved 0.12 [acre] 
Existing Curve Number CN2A 78  
Existing Time of Concentration TC-2A 7.44 [min] 
Sub-shed 2B A2B 8.98 [acre] 
Existing Impervious Area  A2B_Paved 0.59 [acre] 
Existing Curve Number CN2B 76  
Existing Time of Concentration TC-2B 11.53 [min] 
Watershed 3 – Salvador Channel 
Sub-shed 3A A3A 1.62 [acre] 
Existing Impervious Area                A3A_Paved 0.24 [acre] 
Existing Curve Number CN3A 82  
Existing Time of Concentration TC-3A 9.39 [min] 
Sub-shed 3B 
Existing Impervious Area 
Existing Curve Number 
Existing Time of Concentration 

A3B 

A3B_Paved 

CN3B 

TC-3B 

0.22 
0.10 

88 
6.00* 

[acre] 
[acre] 
 
[min] 

Watershed 1 – Redwood Creek    
Total Existing Peak Flow (2-yr) Q2YEAR-EXIST 2.43 [cfs] 
Total Existing Peak Flow (10-yr)  Q10YEAR-EXIST 5.32 [cfs] 
Total Existing Peak Flow (50-yr)  Q50YEAR-EXIST 8.54 [cfs] 
Total Existing Peak Flow (100-yr)  Q100YEAR-EXIST 9.95 [cfs] 
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Watershed 2  - Salvador Channel    
Total Existing Peak Flow (2-yr) Q2YEAR-EXIST 2.65 [cfs] 
Total Existing Peak Flow (10-yr)  Q10YEAR-EXIST 6.46 [cfs] 
Total Existing Peak Flow (50-yr)  Q50YEAR-EXIST 10.88 [cfs] 
Total Existing Peak Flow (100-yr) Q100YEAR-EXIST 12.84 [cfs] 
Watershed 3  - Salvador Channel 
Total Existing Peak Flow (2-yr) 
Total Existing Peak Flow (10-yr) 
Total Existing Peak Flow (50-yr) 
Total Existing Peak Flow (100-yr) 

Q2YEAR-EXIST 

Q10YEAR-EXIST 

Q50YEAR-EXIST 

Q100YEAR-EXIST 

0.76 
1.52 
2.34 
2.71 

[cfs] 
[cfs] 
[cfs] 
[cfs] 

See worksheets included in Attachment 3  
* Adopted minimum Tc=6.00 min. 
 

Proposed Conditions 

To comply with the CON-50c requirement for stormwater quantity control, the post-
development flow may not exceed pre-development flow for the 2-, 10-, 50-, and 100-year, 24-
hour storm event.  
 
The same drainage watersheds and sub-sheds were used to analyze the post-construction 
runoff flows. Watershed 1 will sheet flow to vegetated areas at the same flow rate as the 
existing condition.  No mitigation is required for Watershed 1.  12,700 cubic feet of detention 
chambers will be installed under the winery driveway entrance in sub-shed 2A to mitigate post-
construction peak flows in the Salvador Channel Watershed 2. Two, 4-foot diameter by 80-foot 
long detention pipes, providing 2,010 cubic feet of detention, will be installed in the driveway 
near the Dry Creek Road entrance in sub-shed 3A to mitigate post construction peak flows in 
the Salvador Channel Watershed 3. The captured stormwater will be conveyed to level 
spreaders and rock outfalls and will then return to natural flow lines. These measures will limit 
the peak developed discharge rates to the pre-construction levels.  The proposed runoff for the 
2-, 10-, 50-, and 100-year, 24-hour storm events are shown in table 3 (refer to Basin Maps and 
Hydrology Calculations in Attachment 3). 
 

Table 3 – Proposed Stormwater Runoff 
Watershed 1 – Redwood Creek 
Shed 1 A1 7.39 [acre] 
Proposed Impervious Area  A1 0.24 [acre] 
Proposed Curve Number CN1 79  
Proposed Time of Concentration TC-1 10.24 [min] 
Watershed 2 Area – Salvador Channel 
Sub-shed 2A A2A 1.56 [acre] 
Proposed Impervious Area  A2A 0.98 [acre] 
Proposed Curve Number CN2A 92  
Proposed Time of Concentration TC-2A 6.00* [min] 
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Sub-shed 2B A2B 8.98 [acre] 
Proposed Impervious Area  A2B 1.15 [acre] 
Proposed Curve Number CN2B 77  
Proposed Time of Concentration TC-2B 9.64 [min] 
Watershed 3 Area – Salvador Channel 
Sub-shed 3A A2C 1.62 [acre] 
Proposed Impervious Area  A2C 0.38 [acre] 
Proposed Curve Number CN2C 83  
Proposed Time of Concentration TC-2C 6.00* [min] 
Sub-shed 3B 
Proposed Impervious Area 
Proposed Curve Number 
Proposed Time of Concentration 

A2C 
A2C 
CN2C 
TC-2C 

0.22 
0.12 

89 
6.00* 

[acre] 
[acre] 
 
[min] 

Watershed 1 – Redwood Creek    
Total Proposed Peak Flow (2-yr)  Q2YEAR-POST 2.43 [cfs] 
Total Proposed Peak Flow (10-yr)  Q10YEAR-POST 5.32 [cfs] 
Total Proposed Peak Flow (50-yr)  Q50YEAR-POST 8.54 [cfs] 
Total Proposed Peak Flow (100-yr)  Q100YEAR-POST 9.95 [cfs] 
Watershed 2 – Salvador Channel    
Total Proposed Peak Flow (2-yr)  Q2YEAR-POST 2.65 [cfs] 
Total Proposed Peak Flow (10-yr)  Q10YEAR-POST 6.29 [cfs] 
Total Proposed Peak Flow (50-yr)  Q50YEAR-POST 10.32 [cfs] 
Total Proposed Peak Flow (100-yr)  Q100YEAR-POST 12.07 [cfs] 
Watershed 3 – Salvador Channel 
Total Proposed Peak Flow (2-yr) 
Total Proposed Peak Flow (10-yr) 
Total Proposed Peak Flow (50-yr) 
Total Proposed Peak Flow (100-yr) 

Q2YEAR-POST 

Q10YEAR-POST 

Q50YEAR-POST 

Q100YEAR-POST 

0.72 
1.28 
1.81 
2.02 

[cfs] 
[cfs] 
[cfs] 
[cfs] 

                        See worksheets included in Attachment 3 
                        * Adopted minimum Tc=6.00 min. 
 
Upon successful completion of the project and construction of the detention chambers, the 
post-development peak flow rates will not exceed the pre-development peak flow rates for the 
2-, 10-, 50-, and 100-year 24-hour storm events, for the Redwood Creek and Salvador Channel 
watersheds. 
 
V. Conclusions 

There will be no net increase in post-construction peak runoff during 2-, 10-, 50-, and 100-year 
storm events as required by the Napa County General Plan Policy CON-50c.



HYDROLOGY REPORT 
ANTHEM WINERY 

 

 
 
 
 
 

ATTACHMENT 1 
 

Vicinity Map, Soil Map 



+ 1980
est.

1515  FOURTH  STREET

NAPA,  CALIF.  94559

OFFICE

www.RSAcivil.com

| 252.3301707|

+

ANTHEM WINERY
VICINITY MAP
NAPA COUNTY CALIFORNIA











HYDROLOGY REPORT 
ANTHEM WINERY 

 

 
 
 
 
 

ATTACHMENT 2 
 

Civil Improvement Plans













HYDROLOGY REPORT 
ANTHEM WINERY 

 

 
 
 
 
 

ATTACHMENT 3 
 

Hydrology Calculations 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



RSA   | CONSULTING CIVIL ENGINEERS + SURVEYORS ++ 1980
est.

1515  FOURTH  STREET

NAPA,  CALIF.  94559

OFFICE

www.RSAcivil.com

| 252.3301707|

+ +

ANTHEM WINERY
EXISTING DRAINAGE WATERSHED MAP

AutoCAD SHX Text
REDWOOD CREEK

AutoCAD SHX Text
BOUNDARY

AutoCAD SHX Text
WATERSHED

AutoCAD SHX Text
BOUNDARY

AutoCAD SHX Text
WATERSHED

AutoCAD SHX Text
REDWOOD CREEK

AutoCAD SHX Text
2A

AutoCAD SHX Text
2B

AutoCAD SHX Text
REDWOOD CREEK WATERSHED

AutoCAD SHX Text
SALVADOR CHANNEL  WATERSHED

AutoCAD SHX Text
REDWOOD CREEK WATERSHED

AutoCAD SHX Text
1

AutoCAD SHX Text
410' SHALLOW CONCENTRATED FLOW, S=0.19

AutoCAD SHX Text
170' CHANNEL FLOW, S=0.03

AutoCAD SHX Text
266' SHEET FLOW, S=0.12

AutoCAD SHX Text
228' SHEET FLOW, S=0.23

AutoCAD SHX Text
172' CHANNEL FLOW, S=0.12

AutoCAD SHX Text
818' SHALLOW CONCENTRATED FLOW, S=0.13

AutoCAD SHX Text
277' SHEET FLOW, S=0.13

AutoCAD SHX Text
277' SHEET FLOW, S=0.13

AutoCAD SHX Text
118' SHALLOW CONCENTRATED FLOW, S=0.13

AutoCAD SHX Text
3A

AutoCAD SHX Text
3B

AutoCAD SHX Text
130' SHEET FLOW, S=0.03

AutoCAD SHX Text
295' SHALLOW CONCENTRATED FLOW S=0.12

AutoCAD SHX Text
June 7, 2018

AutoCAD SHX Text
4111010.0

AutoCAD SHX Text
Exh-Ex Watershed.dwg

AutoCAD SHX Text
( IN FEET )

AutoCAD SHX Text
GRAPHIC SCALE

AutoCAD SHX Text
0

AutoCAD SHX Text
200

AutoCAD SHX Text
200

AutoCAD SHX Text
400

AutoCAD SHX Text
1 inch = 200 FT

AutoCAD SHX Text
LEGEND

AutoCAD SHX Text
PROPERTY LINE

AutoCAD SHX Text
ADJACENT PARCEL

AutoCAD SHX Text
WATERSHED BOUNDARY

AutoCAD SHX Text
SUBSHED BOUNDARY

AutoCAD SHX Text
TIME OF CONCENTRATION

AutoCAD SHX Text
FLOW LINE

AutoCAD SHX Text
SUBSHED AREAS

AutoCAD SHX Text
SUBSHED

AutoCAD SHX Text
AREA (AC)

AutoCAD SHX Text
1

AutoCAD SHX Text
7.31

AutoCAD SHX Text
2A

AutoCAD SHX Text
1.56

AutoCAD SHX Text
2B

AutoCAD SHX Text
8.98

AutoCAD SHX Text
3A

AutoCAD SHX Text
1.62

AutoCAD SHX Text
3B

AutoCAD SHX Text
0.22



RSA   | CONSULTING CIVIL ENGINEERS + SURVEYORS ++ 1980
est.

1515  FOURTH  STREET

NAPA,  CALIF.  94559

OFFICE

www.RSAcivil.com

| 252.3301707|

+ +

ANTHEM WINERY
PROPOSED DRAINAGE WATERSHED MAP

AutoCAD SHX Text
REDWOOD CREEK

AutoCAD SHX Text
BOUNDARY

AutoCAD SHX Text
WATERSHED

AutoCAD SHX Text
BOUNDARY

AutoCAD SHX Text
WATERSHED

AutoCAD SHX Text
1

AutoCAD SHX Text
2A

AutoCAD SHX Text
2B

AutoCAD SHX Text
SALVADOR CHANNEL  WATERSHED

AutoCAD SHX Text
REDWOOD CREEK WATERSHED

AutoCAD SHX Text
3A

AutoCAD SHX Text
122' SHALLOW CONCENTRATED FLOW, S=0.02

AutoCAD SHX Text
57' SHEET FLOW, S=0.02

AutoCAD SHX Text
266' SHEET FLOW, S=0.12

AutoCAD SHX Text
410' SHALLOW CONCENTRATED FLOW, S=0.19

AutoCAD SHX Text
170' CHANNEL FLOW, S=0.03

AutoCAD SHX Text
232' SHALLOW CONCENTRATED FLOW, S=0.05

AutoCAD SHX Text
20' SHEET FLOW, S=0.05

AutoCAD SHX Text
172' CHANNEL FLOW, S=0.12

AutoCAD SHX Text
818' SHALLOW CONCENTRATED FLOW, S=0.13

AutoCAD SHX Text
277' SHEET FLOW, S=0.13

AutoCAD SHX Text
3B

AutoCAD SHX Text
48' SHEET FLOW, S=0.05

AutoCAD SHX Text
284' CHANNEL FLOW, S=0.12

AutoCAD SHX Text
700' CHANNEL FLOW, S=0.13

AutoCAD SHX Text
232' SHALLOW CONCENTRATED FLOW, S=0.05

AutoCAD SHX Text
June 7, 2018

AutoCAD SHX Text
4111010.0

AutoCAD SHX Text
Exh-PR Watershed.dwg

AutoCAD SHX Text
( IN FEET )

AutoCAD SHX Text
GRAPHIC SCALE

AutoCAD SHX Text
0

AutoCAD SHX Text
200

AutoCAD SHX Text
200

AutoCAD SHX Text
400

AutoCAD SHX Text
1 inch = 200 FT

AutoCAD SHX Text
LEGEND

AutoCAD SHX Text
PROPERTY LINE

AutoCAD SHX Text
ADJACENT PARCEL

AutoCAD SHX Text
WATERSHED BOUNDARY

AutoCAD SHX Text
SUBSHED BOUNDARY

AutoCAD SHX Text
TIME OF CONCENTRATION

AutoCAD SHX Text
FLOW LINE

AutoCAD SHX Text
SUBSHED AREAS

AutoCAD SHX Text
SUBSHED

AutoCAD SHX Text
AREA (AC)

AutoCAD SHX Text
1B

AutoCAD SHX Text
7.39

AutoCAD SHX Text
2A

AutoCAD SHX Text
1.56

AutoCAD SHX Text
2B

AutoCAD SHX Text
8.98

AutoCAD SHX Text
3A

AutoCAD SHX Text
1.62

AutoCAD SHX Text
3B

AutoCAD SHX Text
0.22



NOAA Atlas 14, Volume 6, Version 2 
Location name: Napa, California, US* 

Latitude: 38.3352°, Longitude: -122.3532° 
Elevation: 381 ft* 
* source: Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES
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PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min
0.135

(0.120-0.153)
0.167

(0.149-0.190)
0.210

(0.186-0.239)
0.245

(0.215-0.282)
0.293

(0.248-0.351)
0.331

(0.273-0.406)
0.369

(0.296-0.466)
0.410

(0.318-0.533)
0.465

(0.344-0.634)
0.508

(0.362-0.721)

10-min
0.193

(0.172-0.219)
0.240

(0.213-0.272)
0.301

(0.267-0.343)
0.351

(0.309-0.404)
0.421

(0.355-0.503)
0.474

(0.391-0.581)
0.530

(0.424-0.667)
0.587

(0.456-0.764)
0.666

(0.493-0.909)
0.728

(0.519-1.03)

15-min
0.234

(0.208-0.265)
0.290

(0.258-0.329)
0.364

(0.323-0.415)
0.425

(0.373-0.489)
0.509

(0.430-0.608)
0.574

(0.473-0.703)
0.640

(0.513-0.807)
0.710

(0.551-0.924)
0.806

(0.596-1.10)
0.881

(0.627-1.25)

30-min
0.335

(0.298-0.380)
0.415

(0.369-0.472)
0.521

(0.462-0.594)
0.609

(0.534-0.700)
0.728

(0.615-0.871)
0.822

(0.677-1.01)
0.917

(0.735-1.16)
1.02

(0.789-1.32)
1.15

(0.854-1.57)
1.26

(0.898-1.79)

60-min
0.485

(0.432-0.551)
0.602

(0.535-0.684)
0.756

(0.670-0.862)
0.883

(0.775-1.02)
1.06

(0.892-1.26)
1.19

(0.982-1.46)
1.33

(1.07-1.68)
1.47

(1.14-1.92)
1.67

(1.24-2.28)
1.83

(1.30-2.60)

2-hr
0.738

(0.657-0.837)
0.907

(0.807-1.03)
1.13

(1.00-1.29)
1.31

(1.15-1.51)
1.56

(1.31-1.86)
1.75

(1.44-2.14)
1.94

(1.55-2.44)
2.14

(1.66-2.78)
2.41

(1.78-3.29)
2.62

(1.87-3.72)

3-hr
0.944

(0.841-1.07)
1.16

(1.03-1.32)
1.44

(1.28-1.64)
1.67

(1.47-1.92)
1.98

(1.67-2.37)
2.21

(1.83-2.71)
2.45

(1.97-3.09)
2.70

(2.10-3.52)
3.04

(2.25-4.15)
3.30

(2.35-4.68)

6-hr
1.40

(1.25-1.59)
1.73

(1.54-1.97)
2.15

(1.91-2.45)
2.49

(2.19-2.87)
2.95

(2.49-3.53)
3.30

(2.72-4.05)
3.66

(2.93-4.61)
4.02

(3.12-5.23)
4.51

(3.34-6.15)
4.88

(3.48-6.93)

12-hr
1.94

(1.72-2.20)
2.44

(2.17-2.77)
3.08

(2.73-3.52)
3.60

(3.16-4.15)
4.30

(3.63-5.14)
4.82

(3.97-5.91)
5.34

(4.28-6.74)
5.88

(4.56-7.65)
6.59

(4.88-8.99)
7.14

(5.08-10.1)

24-hr
2.63

(2.37-2.98)
3.40

(3.06-3.86)
4.38

(3.93-4.99)
5.17

(4.60-5.92)
6.21

(5.38-7.31)
6.99

(5.96-8.38)
7.77

(6.49-9.50)
8.56

(6.98-10.7)
9.61

(7.57-12.5)
10.4

(7.97-13.9)

2-day
3.42

(3.08-3.88)
4.43

(3.98-5.03)
5.72

(5.13-6.50)
6.74

(6.01-7.73)
8.12

(7.03-9.55)
9.15

(7.79-11.0)
10.2

(8.50-12.4)
11.2

(9.17-14.1)
12.6

(9.96-16.4)
13.7

(10.5-18.3)

3-day
3.99

(3.59-4.53)
5.16

(4.63-5.86)
6.65

(5.96-7.56)
7.84

(6.98-8.98)
9.42

(8.17-11.1)
10.6

(9.05-12.7)
11.8

(9.87-14.5)
13.0

(10.6-16.3)
14.7

(11.6-19.0)
15.9

(12.2-21.2)

4-day
4.45

(4.01-5.05)
5.76

(5.17-6.54)
7.42

(6.65-8.44)
8.74

(7.78-10.0)
10.5

(9.09-12.3)
11.8

(10.1-14.1)
13.1

(10.9-16.0)
14.4

(11.8-18.1)
16.2

(12.8-21.0)
17.5

(13.4-23.4)

7-day
5.47

(4.92-6.21)
7.12

(6.40-8.08)
9.17

(8.22-10.4)
10.8

(9.60-12.3)
12.9

(11.2-15.1)
14.4

(12.3-17.3)
15.9

(13.3-19.5)
17.4

(14.2-21.8)
19.4

(15.3-25.1)
20.8

(16.0-27.8)

10-day
6.23

(5.61-7.07)
8.13

(7.31-9.23)
10.5

(9.39-11.9)
12.3

(10.9-14.1)
14.6

(12.7-17.2)
16.3

(13.9-19.5)
18.0

(15.0-22.0)
19.6

(16.0-24.5)
21.7

(17.1-28.1)
23.2

(17.8-31.0)

20-day
8.17

(7.35-9.27)
10.7

(9.58-12.1)
13.7

(12.3-15.6)
16.0

(14.2-18.3)
18.9

(16.4-22.2)
20.9

(17.8-25.1)
22.9

(19.1-28.0)
24.8

(20.2-31.1)
27.2

(21.5-35.3)
29.0

(22.2-38.7)

30-day
9.86

(8.87-11.2)
12.8

(11.5-14.5)
16.3

(14.6-18.6)
19.0

(16.9-21.7)
22.3

(19.3-26.3)
24.7

(21.0-29.5)
26.9

(22.4-32.9)
29.0

(23.7-36.3)
31.7

(25.0-41.1)
33.7

(25.8-44.9)

45-day
12.1

(10.9-13.8)
15.6

(14.0-17.7)
19.7

(17.6-22.4)
22.8

(20.3-26.1)
26.6

(23.0-31.3)
29.2

(24.9-35.0)
31.8

(26.5-38.8)
34.2

(27.9-42.8)
37.2

(29.3-48.2)
39.3

(30.1-52.4)

60-day
14.6

(13.1-16.5)
18.4

(16.6-20.9)
23.1

(20.7-26.2)
26.5

(23.6-30.4)
30.8

(26.7-36.2)
33.8

(28.8-40.5)
36.6

(30.5-44.7)
39.2

(32.0-49.1)
42.5

(33.5-55.1)
44.9

(34.4-59.9)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a 
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not 
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.
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Maps & aerials

Small scale terrain

Map data ©2015 Google, INEGI50 km 
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Large scale terrain

Large scale map

Large scale aerial

Back to Top

US Department of Commerce
National Oceanic and Atmospheric Administration

National Weather Service
Office of Hydrologic Development

1325 East West Highway
Silver Spring, MD 20910

Map data ©2015 GoogleReport a map error2 km 

Map data ©2015 GoogleReport a map error2 km 

Imagery ©2015 TerraMetricsReport a map error2 km 
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TREES QTY BOTANICAL NAME COMMON NAME CONT WELO
OLE SEV 8 OLEA EUROPAEA `SEVILLANO` 16`-17` TALL X 16`-17` WIDE OLIVE FIELD DUG VERY LOW
PIS CHI 16 PISTACIA CHINENSIS CHINESE PISTACHE 60" BOX LOW
QUE AGR 12 QUERCUS AGRIFOLIA COAST LIVE OAK 72"BOX VERY LOW

SHRUBS QTY BOTANICAL NAME COMMON NAME CONT WELO
ARB MAR 8 ARBUTUS X `MARINA` ARBUTUS MULTI-TRUNK 48" BOX LOW
ARC BAK 34 ARCTOSTAPHYLOS BAKERI `LOUIS EDMUNDS` LOUIS EDMUNDS MANZANITA 5 GAL LOW
ARC HUR 21 ARCTOSTAPHYLOS MANZANITA `DR. HURD` DR. HURD MANZANITA 24"BOX LOW
CEA YAN 7 CEANOTHUS GRISEUS HORIZONTALIS `YANKEE POINT` CALIFORNIA LILAC 5 GAL LOW

FRUIT TREES QTY BOTANICAL NAME COMMON NAME CONT WELO
FRU TBD 2 FRUIT TREE TBD FRUIT TREE TO BE DETERMINED B & B MODERATE

PERENNIALS QTY BOTANICAL NAME COMMON NAME CONT WELO
AGA BLU 84 AGASTACHE X `BLUE FORTUNE` ANISE HYSSOP 1 GAL LOW
AGA LIC 61 AGASTACHE RUPESTRIS `LICORICE MINT` HYSSOP 1 GAL LOW
ERI KAR 184 ERIGERON KARVINSKIANUS SANTA BARBARA DAISY 1 GAL LOW
NEP BLU 30 NEPETA X FAASSENII `BLUE WONDER` CATMINT 1 GAL LOW
PER SPI 116 PEROVSKIA ATRIPLICIFOLIA `BLUE SPIRES` RUSSIAN SAGE 5 GAL LOW
SAL MID 260 SALVIA LEUCANTHA `MIDNIGHT` MEXICAN BUSH SAGE 5 GAL LOW

PLANT SCHEDULE

LANDSCAPED AREA: 34,720 SQ. FT.
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ACC

SS

Irrigation POC at
water tanks, see Utility Plan
UP3.0. Confirm with GC on site.

Backflow Prevention Device
also installed at tank.

Pump to be installed to provide
20-30 GPM and 40-50 PSI for
irrigation system.

FC

12.67
1"

25.33
1"

33.50
1"

51.60
1"

62.80
1"

77.40
1"

89.50
1"

90.13
3/4"

100.50
3/4"

Coordinate with GC on water
distribution/access to these
pipe transition points.

     SYMBOL     MANUFACTURER/MODEL/DESCRIPTION
                                 

Pipe Transition Point - From Below-Grade PVC Pipe to
Above-Grade Drip Tube

                                 Electric Remote Control Valve, typ.

                                 Hose Bibb (design and location to be approved by
Landscape Architect)

                                 Shut Off Valve - PVC Ball Valve at each Valve Assembly
Grouping

                                 Hunter ACC
Outdoor Modular Controller with Remote. Metal Cabinet.

                                 Hunter Solar-Sync
Solar, rain freeze sensor with outdoor interface, connects
to Hunter PCC, Pro-C, and I-Core Controllers, install as
noted. Includes 10 year lithium battery and rubber module
cover, and gutter mount bracket. Wired.

                                 Hunter FLOW-CLIK-100
Flow Sensor SOV with Interface Panel, 1" Schedule 40
Sensor Body, 24 VAC, 2 amp, install Interface Panel as
required. Serves as meter for Irrigation System.

Backflow Prevention device, already installed at tanks

Main line - 2" Sch. 40 PVC

Lateral Line - Sch. 40 PVC

Chase - 4" Sch. 40 PVC - Qty as needed

Controller Wire in 1" Conduit for Two-Wire system

ACC

SS

FC

IRRIGATION SCHEDULE
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Irritrol 700-1/-LS, 700-1.5/-LS, 700-2/-LS

Finish Grade 

Valve Box, black 

PVC Male Adapter 

Waterproof wire connectors 

PVC lateral line-angle to proper depth 
with 450 ells 

Common red brick (optional, 4 required) 

3/8" Gravel, 1-1/2" deep 

PVC Schedule 80 nipple (6" long) 

PVC Schedule 80 Union 

Hardware Cloth for gopher protection, typ.

Common and control wires to controller 
location 

Pressure main line piping with main line 
fitting (depth as required) 

1

2

3

4

5

6

7

8

9

10

11

12

13

1

23 5

6

7 8
10

11

1213

4 9

electric control valve or equal 

CONTROL WIRE IN ELECTRICAL
CONDUIT.  SIZE AND TYPE
PER LOCAL CODE

MOUNT CONTROLLER WITH LCD SCREEN AT EYE LEVEL.  PLUG-IN
TRANSFORMER SHALL BE CONNECTED TO GROUNDED 110 VAC OUTLET.

MINIMUM CLEARANCE
FOR DOOR OPENING

INTERIOR WALL

PLUG-IN TRANSFORMER

MODEL: TWO-WIRE SMART CONTROLLER

SECOND 1/2" DRIP TUBING RING FOR 60" BOXED
TREES AND LARGER

17mm BLANK DRIPLINE EXHAUST HEADER

MANUAL FLUSH VALVE
PLUMBED TO PVC OR POLY

INSERT TEE (TYP)

TREE TRUNK

6-INCH SOIL STAPLE (TYP)

1/2" DRIP TUBING SPACING PER INSTALLATION
GUIDELINES

INSERT CROSS (TYP)

17mm BLANK DRIPLINE SUPPLY HEADER

1/2-INCH MALE ADAPTER
MODEL: TLO50MA

SCH. 40 PVC DRIP LATERAL (SIZE PER FLOW)

SCH. 40 PVC 1/2-INCH FEMALE THREADED TEE

2 VALVE ASSEMBLY

5 CONTROLLER

4
TREE RING DETAIL FOR 24" BOXED TREES AND LARGER

Irrigation Notes

1. These irrigation drawings are diagrammatic and indicative of the work to be installed. All
piping, valves and other irrigation components may be shown within paved areas for
graphic clarity only and are to be installed within planting areas. Due to the scale of the
drawings, it is not possible to indicate all offsets, fittings, sleeves, conduit and other
items which may be required. Notify any coordinate irrigation contract work with
applicable contractors for the location and installation of pipe, conduit or sleeves.

2. The intent of this irrigation system is to conserve resources while providing a minimum
amount of water required to sustain good plant health.

3. It is the responsibility of the maintenance contractor and/or owner to program the
irrigation controller to provide the minimum amount of water needed to sustain good
plant health. This includes making adjustments to the irrigation program for seasonal
weather changes, plant material, water requirements, mounds, slopes, sun, shade, wind
exposure and growth over time.

4. It is the responsibility of a licensed electrical contractor to provide 120 volt A.C. (2.5
amp demand per controller) electrical service to the controller location. It is the
responsibility of the irrigation contractor to coordinate the electrical service stub-out
to the controller. Provide proper grounding per controller manufacturer's instructions
and in accordance with local codes.

5. Provide the irrigation controller with its own independent low voltage common ground
wire.

6. Unless otherwise indicated, well contractor to provide a dedicated 2” service line with
a minimum of 25 GPM and 40 PSI with a separate meter or sub-meter.

7. Irrigation controller shall be weather- or moisture-based controller that automatically
adjusts irrigation in response to changes in plants' needs as weather conditions
change. Weather-based controllers without integral rain sensors or communication
systems that account for local rainfall shall have a separate rain sensor which
communicates with the controller. Soil moisture-based controllers are not required to
have rain sensor input.

8. Install new batteries in the irrigation controller to retain program information during
power failures. Owner/maintenance contractor to check twice annually and replace when
necessary, no less frequent than two years.

9. Schedule a meeting which includes the maintenance contractor, the owner (or owner's
representative) and the irrigation contractor at the site for instruction on the proper
programming and operation of the irrigation controller. Irrigation contractor to provide
owner's manual and as-built plans.

10. Splicing of low voltage wires is permitted in valve boxes only. Leave
a 24” long, 1” diameter coil of excess wire at each splice. Tape wires together every
ten feet. Do not tape wires together where contained within sleeving or conduit.

11. Install black plastic valve boxes with non-hinged cover marked “irrigation.”

12. Hose bib and irrigation valve locations are diagrammatic. Install remote control valve
boxes 12” from walk, curb, lawn header board, building or landscape feature. At
multiple valve box groups, install each box 12” apart. Hose bib and valve box locations
to be approved by landscape architect.

13. A ball/gate valve shall be installed to isolate each irrigation valve or group of valves
located together. Gate valve size shall be the same as the main line.

14. Flush and adjust irrigation outlets and nozzles for optimum performance and to not
allow overspray onto walks, roadways and/or buildings. Select the best degree of the
arc and radius to fit the existing site conditions and throttle the flow control at each
valve to obtain the optimum operating pressure for each control zone.

15. Set sprinkler heads perpendicular to finish grade.

16. Locate emitter outlets and bubblers on uphill side of plant or tree.

17. At locations where low sprinkler head drainage will cause erosion and/or excess water,
install a pop-up body with integral check valve. Install a spring loaded check valve on
bubbler and emitter risers where required.

18. Where it is necessary to excavate adjacent to existing trees, use caution to avoid
injury to trees and tree roots. Excavate by hand in areas where 2 inch diameter and
larger roots occur. Backfill trenches adjacent to tree within 24 hours. Where this is
not possible, shade the side of the trench adjacent to the tree with wet burlap or
canvas.

19. The sprinkler system design is based on the minimum operating pressure shown on the
irrigation drawings. Verify water pressure prior to construction. Report any difference
between the water pressure indicated on the drawings and the actual pressure reading
at the irrigation point of connection to the owner's authorized representative.

20. Pipe sizing shown on the drawings is typical. As changes in layout occur during staking
and construction the size may need to be adjusted accordingly.

21. The irrigation contractor shall be responsible for minor changes in the irrigation layout
due to obstructions not shown on the irrigation drawings such as lights, fire hydrants,
signs, electrical enclosures, unforeseen underground utilities or boulders, etc.
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DRIP LINE FLUSHING VALVE DETAIL
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EMITTER CHART

COMPRESSION RING
(PROVIDED)

LINE FLUSHING
VALVE F-TLFV-1

BRICK SUPPORTS
(THREE)

3/4" GRAVEL
SUMP (6" TO 8"
DIAMETER)

6" ROUND
VALVE BOX
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EMITTER CHART - NETAFIM PC 1 GPH EMITTER

Container
Size

1 gal 5 gal 15 gal/24"
box 36" box 48" box 60" box 72" box Field Dug

Qty
Emitters 1 2 4 6 10 14* 20* 20*

*Distribute emitters on 2 drip rings

"I have complied with the criteria of the Model Water Efficient Landscape Ordinance and applied them
accordingly for the efficient use of water in the irrigation design plan."

  -Lindsay Merget, Streamline Irrigation Design and Compliance

NOTE:
1. This drawing is provided for reference only. Individual project requirements and local

codes  may dictate differences in installation procedure that are not identified here.
2. Refer to product literature for additional installation and adjustment information.

NOTE:
1. INSTALL FIRST LOOP 18-INCHES FROM CENTER OF TREE TRUNK. INSTALL SECOND

LOOP AT EDGE OF ROOTBALL.
2. USE TORO 1/2" BLUE LINE DRIP HOSE OR EQUAL.
3. SEE EMITTER CHART FOR QUANTITY OF EMITTERS PER CONTAINER SIZE.
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IRRIGATION NOTES

AND DETAILS

AS NOTED

IR2.0
2

T
he

se
 

do
cu

m
en

ts
 
ar

e 
th

e 
pr

o
pe

rt
y 

o
f

C
la

ud
ia

 S
ch

m
id

t 
La

nd
sc

ap
e 

D
es

ig
n.

  
A

ny
un

au
th

o
ri

ze
d
 

us
e 

w
it
ho

ut
 

th
e 

w
ri

tt
en

co
ns

en
t 

is
 
pr

o
hi

bi
te

d
 
by

 
la

w
. 

 
C

la
ud

ia
Sc

hm
id

t 
La

nd
sc

ap
e 

D
es

ig
n 

di
sc

la
im

s
re

sp
o
ns

ib
ili

ty
 f

o
r 

th
e 

do
cu

m
en

ts
 i

f 
us

ed
w

ho
le

 o
r 

in
 p

ar
t 

at
 a

ny
 o

th
er

 lo
ca

ti
o
n.

Issue

SCALE : 

Date

Project No.

Drawn By
Date

Checked By

C 
 L 

 A
  U

  D
  I 

 A
    

   S
  C

  H
  M

  I 
 D

  T

P.
O

. B
 O

 X
   

42
S 

T.
  H

 E
 L

 E
 N

 A
  C

 A
 L

 I 
F 

 9
45

74
T 

E 
L 

E 
P 

H
 O

 N
 E

   
 7

07
  4

80
  9

57
1

F 
A

 C
 S

 I 
M

 I 
L 

E 
   

  7
07

  9
63

  9
78

1
E 

M
 A

 I 
L

p 
l a

 n
 t 

1 
@

 p
 a

 c
 b

 e
 l 

l .
 n

 e
 t

L  
A 

 N
  D

  S
  C

  A
  P

  E
    

  D
  E

  S
  I 

 G
  N

Sheet

of       

31
23

 D
ry

 C
re

ek
 R

oa
d

N
ap

a,
 C

al
ifo

rn
ia

  9
45

58

A
N

T
H

E
M

 W
IN

E
R

Y
 A

N
D

V
IN

E
Y

A
R

D
S,

 L
L

C

1 HOSE BIBB
NOT TO SCALE

1
8
"

1
8
"

3
4" MALE HOSE BIB, BRASS

GALV. PLUMBERS CLAMP W/
(2)  14" X 1 12" GALV. WOOD
SCREWS IN TWO PLACES

FINISH GRADE

4" X 4" RDWD.
POST SET IN 90
LBS MIN CONCRETE
SUPPORT FOOTING.
LET POST SET IN
CONCRETE BEFORE
INSTALLING PIPE

3
4" X 36" GALV. PIPE

3/4" GALV. ELBOW

PVC MAINLINE AND TEE

BEVELED EDGES OF POST
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