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BEAULIEU VINEYARDS 

Napa, California 
WATER AVAILABILITY ANALYSIS 

 

PROJECT SUMMARY 

Beaulieu Vineyards is applying for a Use Permit Modification for the existing winery facility to increase 
employees, visitation and marketing events, with no change to annual wine production capacity from the 
currently permitted 1,800,000 gallons per year. Summit has prepared the following Water Availability Analysis, 
which provides a comparison between the proposed water use and the available water capacity on the 
property. 

Total annual water demand at Beaulieu Vineyards associated with the proposed increase in employees, 
visitation and events, including production, domestic, vineyard and landscape irrigation, is estimated to be 
94.1 ac-ft per year, which represents an increase of 1.0 ac-ft per year from the current water usage. The site is 
located within the Napa Valley floor, so the water availability criterion is 1.0 acre-ft/acre-year for the project 
site. The Tier 1 analysis shows that the total project acreage (including adjacent vineyard parcels owned by 
Treasury Wine Estates, totaling 5 parcels) is approximately 141.2 acres, as summarized in the table below: 

Table 1.  Project Parcels and Use (including proposed lot line adjustment)  

APN Description Vineyard 
Acres 

Total 
Acres 

030-110-028 Vineyard 17.4 19.5 
030-110-026 Vineyard 50.9 54.8 
030-110-027 Vineyard 0.0 5.1 
030-110-019 Winery 26.7 47 
030-110-015 PW Ponds 0.0 14.8 

TOTAL 95.0 141.2 

 

The overall annual water demand is anticipated to be 94.1 ac-ft per year, resulting in an overall water use of 
0.66 ac-ft/ac-year, which is less than the allotted 1.0 acre-ft/acre/year. 

The winery parcel average domestic water demand can be met with the existing domestic well (located on the 
Rutherford House parcel, APN: 030-110-021) operating for 24 hours per day at 23.2 gpm. This well is proposed 
to be replaced with a new well on the winery parcel. Vineyard irrigation will continue to be provided by 
separate agricultural wells. 
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SITE DESCRIPTION 

The winery facility is located on a 13.46 acre parcel east of Highway 29 and north of highway 128 in an 
agricultural area with vineyards to the north, east, and west and residential properties to the south. The parcel 
is subject to a proposed lot line adjustment that will increase the total parcel size to 47 acres. The site 
topography slopes gradually downward to the east to the Napa River. Surface drainage flows overland to the 
east. Prior to the development of the winery, the property was used as agricultural land. No distillation occurs 
at the facility. An overall site plan for the facility is provided in Enclosure A. 

The existing winery parcel (APN: 030-110-019) consists of three winery buildings, no onsite vineyards, minimal 
landscaping, a sanitary sewage leach field, and the facility utilizes a winery process wastewater pond on an 
adjacent parcel (APN: 030-110-015). Water sources for the project consist of three groundwater wells, which 
includes one domestic water supply well on the adjacent Rutherford parcel (APN: 031-110-021, not included in 
this project) that is to be replaced with a new well on the winery parcel. Irrigation water supply is provided by 
two agricultural wells on the adjacent parcel (APN: 030-110-028. 

 

WATER DEMAND 

EXISTING WATER DEMAND 

Current water use at the facility and adjacent vineyard parcels also owned by Treasure Wine Estates is based 
on the following needs: 

·  Process needs for production capacity of 1,800,000 gallons of wine per year 
·  Full Time Employees = 86 per day 
·  Part Time Employees =  86 per day 
·  Tasting Visitors =  450 peak per day, without food pairings 
·  Lunch/Dinner Event Visitors = 150 max per event, 3 events per year 
·  Wine Society Event Visitors = 500 max per event, 4 events per year 
·  Winery/Employee Function = 250 max per event, 3 events per year 
·  Irrigation of 95 acres of vineyard 
·  Irrigation of minimal landscape (estimated based on Napa County WAA Guidelines) 

PROPOSED WATER DEMAND 

Anticipated water use at the facility and adjacent vineyard parcels will be based on the following needs: 

·  Process needs for production capacity of 1,800,000 gallons of wine per year 
·  Full Time Employees = 105 per day 
·  Part Time Employees =  35 per day 
·  Tasting Visitors =  550 peak per day, 25% of visitors with food pairings 
·  Private Tasting Visitors with meals =  50 max per event, 100 events per year 
·  Private Tasting Visitors with meals =  75 max per event, 30 events per year 
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·  Private Tasting Visitors with meals =  100 max per event, 20 events per year 
·  Private Food and Wine Pairing = 40 max per event, 50 events per year 
·  Marketing Event Visitors = 250 max per event, 2 events per year 
·  Open House Event Visitors = 300 max per event, 2 events per year 
·  Wine Auction Event Visitors = 250 max per event, 2 events per year 
·  Irrigation of 95 acres of vineyard 
·  Irrigation of minimal landscape 

WINERY PROCESS WATER DEMAND 

Water demand for wine production is expected to correlate to the process wastewater (PW) generated at the 
facility. Based on typical flow data from wineries of similar size and characteristics, the approximate process 
wastewater generation for the current wine production is calculated as follows: 

 

 

Existing Annual production   = 1,800,000 gal wine/year 

PW generation rate    = 6 gal PW/gal winea 

Annual PW Flow     = 1,800,000 gal wine x 6 gal PW/gal wine  

        = 10,800,000 gal PW/year 

Average PW Flow    = (10,800,000 gal PW/year) / (365 days) 

        = 29,590 gal PW/day 

Peak PW Flow     = (10,800,000 gal PW/year x 16.4b %)/(30 day) 

        = 59,040 gal PW/day 

Annual Production Water Demand  =   (10,800,000 gal water/yr) / (325,851 gal/ac-ft) 

        = 33.1 ac-ft water/year 
a Generation rate based on industry standards and water data for similar wineries 
b The harvest month of September accounts for approximately 16.4 percent of the annual water demand. 

 

The approximate annual water use associated with the existing production capacity is 10,800,000 gallons of 
water per year, or 33.1 ac-ft per year. The proposed use permit modifications do not include changes to wine 
production capacity, therefore the expected annual water use is not anticipated to change, and is the same as 
calculated above. Winery process water demand will continue to be provided by the existing domestic well 
until the new well is drilled. Refer to Enclosure B for wastewater generation and water demand estimates. 

DOMESTIC WATER DEMAND 

Domestic water use at the facility is determined based on the total number of employees, visitors and event 
guests. Domestic water is currently supplied by the domestic well on the adjacent Rutherford house parcel, 
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and is proposed to be supplied by the domestic well to be drilled on the winery parcel.  Sanitary Sewage 
generation is expected to be equivalent to the water demand for domestic uses, with the exception that for 
events with portable toilets the overall water demand must be supplied. Using Napa County Environmental 
Management’s Table 4 from “Regulations for Design, Construction, and Installation of Alternative Sewage 
Treatment Systems”, annual domestic water usage is estimated as follows: 

Table 2. Existing Domestic Water Use at Beaulieu Vineyards 

Use Type 
Maximum 
Quantity 

(persons/day) 

Water 
Demand 

(gal/person) 

Daily 
Demand 
(gal/day) 

Number of 
Days  

(days/year) 

Annual 
Water Use 
(gal/year) 

Full Time Employee 86  15 1,290 365 470,850 
Part Time Employee 86 15 1,290 90 116,100 
Tasting Visitors 450 3 1,350 365 492,750 
Lunch/Dinner Visitors 150 15 2,250 3 6,750 
Wine Society Event Visitors 500 15 7,500 4 30,000 
Winery/Employee Function 250 15 3,750 3 11,250 

Total Water Use  1,127,700 
Total Water Use (ac-ft/yr) 3.5 

Table 3. Proposed Domestic Water Use at Beaulieu Vineyards 

Use Type 
Maximum 
Quantity 

(persons/day) 

Water 
Demand 

(gal/person) 

Daily 
Demand 
(gal/day) 

Number of 
Days  

(days/year) 

Annual 
Water Use 
(gal/year) 

Full Time Employee 105  15 1,575 365 574,875 
Part Time Employee 35 15 525 90 47,250 
Tasting Visitors 550 3 1,650 365 602,250 
Tasting Food Plates Preparation 138 0.75 104 365 37,778 
Private Tasting Visitors w/ meals 50 15 750 100 75,000 
Private Tasting Visitors w/ meals 75 15 1,125 30 33,750 
Private Tasting Visitors w/ meals 100 15 1,500 20 30,000 
Private Food and Wine Pairing 40 15 600 50 30,000 
Marketing Events 250 15 3,750 2 7,500 
Open House 300 15 4,500 2 9,000 
Wine Auction Event Visitors 250 15 3,750 2 7,500 

Total Water Use  1,455,000 
Total Water Use (ac-ft/yr) 4.5 

 

The estimated existing annual domestic water use is 1,127,700 gallons per year, or 3.5 ac-ft per year. The 
expected annual domestic water use for the proposed marketing and visitation plan is 1,455,000 gallons per 
year, or 4.5 ac-ft per year. Refer to Enclosure B for wastewater generation and water demand estimates. 
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IRRIGATION WATER DEMAND 

·  Vineyard Irrigation 

Water from the agricultural well is currently used to irrigate 95 acres of vineyards. The total acreage of 
vineyard will remain the same as there are no proposed changes. Vineyard irrigation demand was 
estimated using a rate of 0.5 ac-ft per acre of vineyard. Napa County Water Availability Analysis Phase 
1 standard rates for vineyard irrigation are 0.2 to 0.5 ac-ft/acre/year. The existing vineyard irrigation is 
estimated to be: 

95 acres x 0.5 ac-ft/acre/year = 47.5 ac-ft/yr = 15,478,000 gal/yr 

Vineyard irrigation demand is estimated to be 47.5 ac-ft per year of water demand for both existing 
and proposed conditions. 

·  Landscape Irrigation 

Water from the domestic water system is used to irrigate minimal landscaping on the winery parcel. 
The total acreage of landscape will remain the same. The water demand for landscape irrigation was 
calculated based on the Napa County Water Availability Analysis Phase 1 standard rates for winery 
landscape irrigation (0.5 ac-ft/year per 100,000 gallons of wine produced). This represents a very high 
estimate compared to the actual landscape irrigation demand due to the small portion of the parcel 
that contains landscaping. 

1,800,000 gallons of wine per year ÷ 100,000 gallons of wine x 0.5 ac-ft/acre/year  
= 9.0 ac-ft/yr = 2,923,500 gal/yr 

To be conservative, winery landscape irrigation demand is estimated to be 9.0 ac-ft per year of water 
demand. 
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TOTAL WATER DEMAND 

The total water demand at the facility associated with the employee, marking and visitation increase is 
expected to be 94.1 ac-ft per year, which is equivalent to 30.6 million gallons per year.  

Table 4. Total Projected Annual Water Demand 

Water Use  Gallons per day Gallons per year Acre-Feet per year 

Wine Production  29,590 10,800,000 33.1 

Domestic Use  3,990 1,455,000 4.5 

Vineyard Irrigation  63,175a 15,478,000 47.5 

Landscape Irrigation  12,000a 2,928,500 9.0 

Total  108,755 30,661,500 94.1 
a Estimated assuming that during the months of November through February no irrigation is required. 

 

Based on the proposed increase in production and employees there is an overall increase in projected water 
demand of about 1.0 ac-ft/year (see Table 4). 

 

Table 4. Water Demand Comparison 

Water Use Existing 
(ac-ft) 

Proposed 
(ac-ft) 

Difference 
(ac-ft) 

Wine Production  33.1 33.1 0.0 
Domestic Use 3.5 4.5 1 

Vineyard Irrigation 47.5 47.5 0.0 
Landscape Irrigation 9.0 9.0 0.0 

Total 93.1 94.1 1.0 
 
 

Refer to Enclosure B for wastewater generation and water demand estimates. 

TIER I ANALYSIS: WATER USE CRITERIA 

The Tier I analysis criteria is required for all parcels located within the "Napa Valley Floor" in the WAA 
guidelines. Beaulieu Vineyards is located within the Napa Valley floor, therefore the screening criteria is based 
on 1.0 acre-ft/acre/year of water use, and a Tier I analysis estimating annual recharge during average and dry 
years is not required.  
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WATER AVAILABILITY 

The total estimated water demand of 94.1 ac-ft/year represents 66% of the water allotment for the project. 
There are 3 wells currently serving the winery and vineyards, as indicated on the attached Site Plan (Enclosure 
A). The existing domestic well on the adjacent Rutherford parcel was rehabilitated in 2015, has a depth of 203 
ft with a 60 foot tremie tube installed between the original 12 inch steel casing and a new 8 inch PVC casing , 
and an estimated yield of 210 gpm. A new domestic well to be drilled in 2017, has a proposed depth of 250 ft 
with a 50 ft seal, a 6 inch PVC casing, and anticipated yield of 100 gpm. Depth and well construction details are 
not available for the agricultural wells. Well information is in Enclosure C. 

The domestic well will be required to supply sufficient water to meet the domestic demand. The average 
domestic water demand should account for 29,590 gal/day of process water and 3,860 gal/day of domestic 
water, for a total of 33,450 gal/day. The domestic well will be required to supply on average 23.2 gpm over 24 
hours. Either the existing or proposed domestic well should have sufficient capacity to supply the potable 
water demand. 

 

TIER II ANALYSIS: WELL INTERFERENCE 

A Tier II analysis is not required for parcels located within the "Napa Valley Floor" in the WAA draft guidelines, 
unless substantial evidence indicates a potentially significant impact. This analysis is intended to estimate any 
interference between wells and springs that could affect their supply capacity due to water usage. The 
objective of the Tier II analysis is to determine if any well (existing or in the future) within 500 ft of the 
project’s wells could be affected by the drawdown of the project’s wells. The analysis was performed for all 
wells onsite that are within 500 feet of the property line, to cover any possibility of an existing neighboring 
well or future well within a 500 ft range from the existing property wells. 

·  Method 

Using the Theis equation as indicated in the WAA Napa County guidelines, the groundwater drawdown 
from all property wells to the edge of the parcel was determined. The assumed closest distance that 
any neighboring well could be located is the edge of the parcel. Due to the limited data on the aquifer, 
values that would yield a conservative drawdown estimate were selected from Napa County Water 
Availability Analysis guidelines. 

Assumptions: 

·  Aquifer Thickness of 75 ft. 
·  Hydraulic Conductivity moderate range of 50 to 80 ft/day for project site (Water Availability 

Analysis Figure F-3) 
·  Specific Storage range of 1.5x 10-5 to 3.1x 10-4 (1/ft) (Water Availability Analysis table F3) 

 
 

The Theis equation can be seen below along with an example calculation. 
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Theis Equation: Drawdown =
Flow

(4π × Transmissivity)
× W(u) 

W(u) =  �
1
ω

∞

u
e−ωdω 

u =
(Distance2 × Specific Storage)
(4 × Transmissivity × Time)

 

 

Transmissivity =  Hydraulic Conductivity  × Aquifer Thickness 

Example for the domestic well drawdown effect on possible wells on adjacent properties: 

u =
(450 ft)2 × (1.50 X 10−5)

4 × 50 ft
day

× 75 ft × 1day
= 2.03 × 10−4 

With this value of u, W(u) =7.93 

Drawdown =  
100 gal

min
×  0.1337 cuft

gal
× 1,440min

day
 

4π × 50 ft
day

× 75 ft
× 8.90 = 3.24 ft 

The table below shows a summary of the worst case scenario of drawdown results for the two onsite 
wells closest to neighboring non-project parcels. More detailed tables can be found in Enclosure D, 
Tier II Well Drawdown Calculation Tables.  

Table 5. Well Drawdown Calculations 

 Well Flow Rate 
(gpm) 

Distance to Property Line 
(ft) 

Estimated Drawdown 
(ft) 

New Domestic Well 100 450 3.24 

Agricultural Well 100 220 3.82 

 

Results 

Using very conservative estimates for aquifer thickness, specific storage, and hydraulic conductivity, based on 
values from the Water Availability Analysis guidelines adopted by Napa County, none of the wells should 
produce a drawdown greater than 10 feet on any existing or future wells that could be adjacent to the 
property. The Water Availability Analysis guidelines establish a 10 foot drawdown as the default criteria to 
determine significant adverse effects. Since the wells estimated drawdown is less than 10 ft., no significant 
drawdown impact is expected for wells in adjacent parcels. 
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TIER III ANALYSIS: GROUNDWATER AND SURFACE WATER INTERACTION 

Based on the screening criteria from the Water Availability Analysis guidelines from May 2015, a Tier III 
analysis is not required for either the Napa Valley Floor, MST or all other areas, unless substantial evidence 
determines the need for such analysis. Due to the lack of substantial evidence, no analysis is needed for Tier III. 

 

CONCLUSION 

Total annual water demand at Beaulieu Vineyards, associated with the existing production capacity of 
1,800,000 gallons of wine per year and proposed increase to employees, tasting and visitation, is estimated to 
be 94.1 ac-ft per year, representing an increase of 1.0 ac-ft per year from the current water uses. Based on the 
Tier I analysis, the groundwater allotment for the parcels is a total of 141.2 ac-ft/year. This water availability 
analysis establishes that the estimated water demand for the facility represents 66% of the total water 
availability for the combined parcels per year. The facility utilizes treated process wastewater effluent to offset 
vineyard and landscape irrigation, which has the potential to reduce the parcel’s water demand.  
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WASTEWATER GENERATION AND WATER DEMAND 



SUMMIT ENGINEERING, INC. PROJECT NO. 2017017
Consulting Civil Engineers BY:  SW

CHK: GG

DOMESTIC WATER DEMAND

Average Day w/o Event - Non-harvest Notes
Employee (full-time) 86  x 15 gpcd  = 1,290 gal/day
Employee (part-time) 86  x 15 gpcd  = 1,290 gal/day
Tasting Visitors 450  x 3 gpcd  = 1,350 gal/day Peak visitation assumed (3,150 visitors/week)
Tasting Visitors food pairing 0 x 0.75 gpcd  = 0 gal/day No food pairing with existing visitation
Total  = 3,930 gal/day

 = 3,930 gal/day

Peak Tasting Day Harvest W/Event
Employee (full-time) 86  x 15 gpcd  = 1,290 gal/day
Employee (part-time) 86  x 15 gpcd  = 1,290 gal/day
Tasting Visitors 450  x 3 gpcd  = 1,350 gal/day Peak visitation assumed (3,150 visitors/week)
Tasting Visitors food pairing 0 x 0.75 gpcd  = 0 gal/day No food pairing with existing visitation
Promo Tasting w/ Meal1 0 x 15 gpcd  = 0 gal/day
Total  = 3,930 gal/day

 = 3,930 gal/day

1) It is assumed that meal prep for marketing events is currently catered/prepared offsite

PROCESS WATER DEMAND

Average Day Flow = 29,590 gal/day
Average, Day Peak Harvest Month Flow = 59,040 gal/day

TOTAL WATER DEMAND

gal/day gal/min3 gal/day gal/min3

Domestic Water 3,930 2.7 3,930 2.73
Process Water 29,590 20.5 59,040 41.00
Total  33,520 23.3 62,970 43.73

Peaking Factor = 1.5
MDD (based on peak demand) = 94,455           gal/day

3) Over 24 hours per day

For Reference:

Peak 
Month

Reported 
Monthly Flow

Peak 
Month Ave 
Day

Design 
Estimate

2016 SWS Annual Report July 2,057,852      66,382      62,970

Average Peak

BEAULIEU VINEYARDS
WASTEWATER FEASIBILITY STUDY

Existing Water Demand
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CHK: GG

PEAK DOMESTIC WATER DEMAND

Average Day w/o Event - Non-harvest Notes
Employee (full-time) 105  x 15 gpcd  = 1,575 gal/day
Employee (part-time) 35  x 15 gpcd  = 525 gal/day
Tasting Visitors 550  x 3 gpcd  = 1,650 gal/day Peak visitation assumed (3,850 visitors/week)
Tasting Visitors food pairing1 138 x 0.75 gpcd  = 104 gal/day 25% of tasting assumed to include food pairing
Total  = 3,854 gal/day

 = 3,860 gal/day

Peak Tasting Day Harvest W/Event
Employee (full-time) 105  x 15 gpcd  = 1,575 gal/day
Employee (part-time) 35  x 15 gpcd  = 525 gal/day
Tasting Visitors 550  x 3 gpcd  = 1,650 gal/day Peak visitation assumed (3,850 visitors/week)
Tasting Visitors food pairing1 138 x 0.75 gpcd  = 104 gal/day 25% of tasting assumed to include food pairing
Largest Open House Event 300 x 15 gpcd  = 4500 gal/day
Total  = 8,354 gal/day

 = 8,360 gal/day
1) 25% of tasting visitors will receive a cheese plate or similar

PROCESS WATER DEMAND

Average Day Flow = 29,590 gal/day
Average, Day Peak Harvest Month Flow = 59,040 gal/day

TOTAL WATER DEMAND

gal/day gal/min2 gal/day gal/min2

Domestic Water 3,860 2.7 8,360 5.8
Process Water 29,590 20.5 59,040 41.0
Winery Landscape Irrigation 12,000 8.3 12,000 8.3
Total  45,450 31.6 79,400 55.1

Peaking Factor = 2.25
MDD (based on peak demand) = 178,650    gal/day

2) Over 24 hours per day

Average Peak

BEAULIEU VINEYARDS
WASTEWATER FEASIBILITY STUDY

Water Demand
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EXISTING DOMESTIC WATER USE

Use Type
Maximum 
Quantity 

(persons/day)

Water 
Demand 

(gal/person)

Daily Demand 
(gal/day)

Number of 
Days  

(days/year)

Annual Water 
Use 

(gal/year)
Full Time Employee 86 15 1,290 365          470,850 
Part Time Employee 86 15 1,290 90          116,100 
Tasting Visitors 450 3 1,350 365          492,750 
Heublein Lunch/Dinner 150 15 2,250 3               6,750 
Beaulieu Wine Society 500 15 7,500 4             30,000 
Winery/Employee Function 250 15 3,750 3             11,250 

1,127,700
3,090

3.5

PROPOSED DOMESTIC WATER USE

Use Type
Maximum 
Quantity 

(persons/day)

Water 
Demand 

(gal/person)

Daily Demand 
(gal/day)

Number of 
Days  

(days/year)

Annual Water 
Use 

(gal/year)
Full Time Employee 105 15 1,575 365          574,875 
Part Time Employee 35 15 525 90             47,250 
Tasting Visitors 550 3 1,650 365          602,250 
Tasting Food Plates Preparation 138 0.75 104 365             37,778 
Private Tasting Visitors w/ meals 50 15 750 100             75,000 
Private Tasting Visitors w/ meals 75 15 1,125 30             33,750 
Private Tasting Visitors w/ meals 100 15 1,500 20             30,000 
Private Food & Wine Pairing 40 15 600 50             30,000 
Marketing Events 250 15 3,750 2               7,500 
Open House 300 15 4,500 2               9,000 
Wine Auction Event Visitors 250 15 3,750 2               7,500 

1,455,000
3,990

4.5

TOTAL EXISTING WAA

Water Use Gallons per day
Gallons per 

year
Acre-Feet per 

year
Wine Production 29,590 10,800,000 33.1
Domestic Use 3,090 1,127,700 3.5

Vineyard Irrigation1 63,175 15,478,000 47.5

Landscape Irrigation1 12,000 2,928,500 9.0
Total 107,855 30,334,200 93.1

TOTAL PROPOSED WAA

Water Use Gallons per day
Gallons per 

year
Acre-Feet per 

year
Wine Production 29,590 10,800,000 33.1
Domestic Use 3,990 1,455,000 4.5

Vineyard Irrigation1 63,175 15,478,000 47.5

Landscape Irrigation1 12,000 2,928,500 9.0
Total 108,755 30,661,500 94.1

WATER DEMAND COMPARISON

Existing Proposed Difference
(ac-ft) (ac-ft) (ac-ft)

Wine Production 33.1 33.1 0.0
Domestic Use 3.5 4.5 1.0

Vineyard Irrigation 47.5 47.5 0.0
Landscape Irrigation 9.0 9.0 0.0

Total 93.1 94.1 1.0

Available Acreage:
141.2 ac

1) Based on Napa County WAA Guidelines

BEAULIEU VINEYARDS
WASTEWATER FEASIBILITY STUDY

Summary Water & Wastewater Flows

Total Water Use 
Average Annual Water use (gpd)

Total Water Use (ac-ft/yr)

Water Use

Total Water Use 
Average Annual Water use (gpd)

Total Water Use (ac-ft/yr)
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WELL LOGS AND PUMP TEST 
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TIER II ANALYSIS: WELL DRAWDOWN CALCULATION TABLES 



PROJECT NO. 2017017

BY:  SW

CHK: GG

Site Specific Parameters

Well Flow: Low End Specific Storage:

100 gpm 1.50E-05 1/ft

Radius of Influence: High End Specific Storage:

450 ft 3.10E-04 1/ft

Aquifer Thickness Low Hydraulic Conductivity:

75 ft 50 ft/day

Pumping Time: High Hydraulic Conductivity:

1 day 80 ft/day

Theis Drawdown

Scenario

Specific 

Storage 

(1/ft):

Hydraulic 

Conductivity 

(ft/day)

Theis u 

value 

(unitless):

ua, rounded 

down 

(unitless):

ub, rounded up 

(unitless): W(ua) W(ub)

W(u), 

interpolated

Theis s 

value

Drawdown(

ft)

High S, Low h 3.10E-04 50 4.19E-03 4.00E-03 5.00E-03 4.948 4.726 4.91 0.0104 2.00

Low S, Low h 1.50E-05 50 2.03E-04 2.00E-04 3.00E-04 7.94 7.535 7.93 0.0168 3.24

High S, High h 3.10E-04 80 2.62E-03 2.00E-03 3.00E-03 5.639 5.235 5.39 0.0071 1.38

Low S, High h 1.50E-05 80 1.27E-04 1.00E-04 2.00E-04 8.633 7.94 8.45 0.0112 2.16

Notes:

1) Adjust parameters highlightd in yellow for site specific aquifer/well conditions

2) Retrieve hydraulic conductivity from Napa WAA map; Specific Storage from well drilling lithology/soil type

3) 4 Extreme conditions (varying specific storage and hydraulic conductivity) are considered

4) Low specific storage and low hydraulic conductivity typically will result in max drawdown (highlighted in green)

5) Drawdown < 10 ft to eliminate significant impacts

6) Min and max Specific storage and conductivity values can be adjusted to be site specific

SUMMIT ENGINEERING, INC. BEAULIEU VINEYARDS

Water Availability

Tier II: Well Drawdown Analysis
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