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PROJECT OVERVIEW 

80 Clear Creek Road in Napa, CA, located on APNs 027-310-032 and -043, is applying for an administrative 

viewshed permit (P22-00182) to develop several proposed improvements to the residential site, including the 

construction of a tennis pavilion, a new three-bedroom ADU, and new underground spa and storage areas. The 

only proposed changes to the site that are anticipated to affect water usage are the addition of the ADU and 

modifications made to existing landscaping. 

The residential site is located across two parcels, both of which are outside the Napa Valley Subbasin and the 

Milliken-Sarco-Tulucay (MST) area. APN 027-310-032 covers 123.07 acres and contains the existing residences 

as well as the proposed ADU. APN 027-310-043 covers 95.05 acres and contains the gate and entrance road to 

the property, along with minor landscaping. A vicinity map showing the location of the site within Napa County 

and an overall site plan showing the general layout of the project site are included in Enclosure A.  

There are four existing wells on site, but only three are currently in use: Well A, Well B, and Well D. Wells A 

and B are located on APN 027-310-032 and supply all domestic water and landscape irrigation water for the 

parcel. Well D is located on APN 027-310-043 and provides landscape irrigation water for the minor 

landscaping on this parcel. Well C, located on APN 027-310-043, was drilled for a proposed residence which 

was never built and is currently non-operational. This inactive well is proposed to remain on site for potential 

future use, following the criteria listed in Napa County Code 13.12.460(B) and under the condition that no 

groundwater extracted from the well will be used to support the proposed developments of P22-00182. 

Available well completion reports for Wells A, B, and D are provided in Enclosure B. No well completion report 

is available for Well C. The existing wells and their capacities are summarized in Table 1. 

Table 1: Existing well use, status, and capacities. 

Source Primary Use Status 
Pumping rate1 

(gpm) 

Well A 
Domestic water and landscape irrigation 

water for APN 027-310-032 
Active 25 

Well B 
Domestic water and landscape irrigation 

water for APN 027-310-032 
Active 16 

Well C 

Non-operational; drilled for proposed 

residence which was never built. Proposed 

to remain inactive for potential future use. 

Inactive Unknown 

Well D 
Landscape irrigation water for  

APN 027-310-043 
Active 16 

Note: 

1.  Yield testing has not been performed for any of the existing wells. The listed pumping rates are the capacities 

of the installed well pumps. 

Summit Engineering has prepared the following Water Availability Analysis (WAA) in compliance with the Napa 

County 2015 WAA Guidance Document, the Application of Public Trust Doctrine to Projects Dependent on 

Groundwater dated January 2024, and the Interim Napa County Well Permit Standards and WAA 

Requirements dated January 2024. The purpose of this WAA is to demonstrate that the proposed project will 
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result in no net increase in groundwater usage, will have no adverse impact on existing or future neighboring 

wells, and will reduce harm relative to current conditions through modifications to the operation of existing 

project wells. 

EXISTING WATER DEMAND 

The existing water demands on the property include: 

• Domestic water demand from: 

o The seven-bedroom main residence 

o A two-bedroom guest house 

o A covered pool 

• Landscape irrigation 

The estimated water demand for these uses is calculated in the following sections. 

EXISTING DOMESTIC WATER DEMAND 

Historical flow meter data is not available for the property, and therefore the existing water demand for the 

property is estimated in Table 2 following the Guidelines for Estimating Residential Water Use from the Napa 

County 2015 WAA Guidance Document. The resulting existing domestic water demand is 0.75 acre-feet per 

year (af/yr).  

Table 2: Existing domestic water demand. 

Use Number Units 
Water Use 

Allocation
1 

Units  
Total Water Use 

(af/yr) 

Main residence 1 Primary residence 0.50 af/yr/residence 0.50 

Guest house 1 Secondary residence 0.20 af/yr/residence 0.20 

Pool with cover 1 Pool 0.05 af/yr/pool 0.05 

Total     0.75 

Note: 

1. Water use allocations are taken from the Guidelines for Estimating Residential Water Use in Appendix B of the 

Napa County 2015 WAA Guidance Document. 

EXISTING LANDSCAPE IRRIGATION WATER DEMAND 

The existing landscape on APN 027-310-032 consists primarily of drought-tolerant trees and shrubs 

surrounding the main residence and guest house, as well as two lawn areas to the east and northwest of the 

main residence. Existing landscape planting and irrigation plans for APN 027-310-032 are included in Enclosure 

C. The Water Efficient Landscape Worksheet included with the existing irrigation plans show an Estimated 

Total Water Use of 1,037,134 gallons per year, or approximately 3.18 af/yr. 

Landscaping on APN 027-310-043 includes olive and ginkgo trees planted near the site’s entrance gate. The 

irrigated area for these trees spans approximately 10,300 square feet (SF). The estimated irrigation demand for 
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these trees is calculated in Enclosure D, resulting in an estimated irrigation demand of 0.56 af/yr. The resulting 

total existing irrigation water demand for both parcels is 3.74 af/yr. 

PROPOSED WATER DEMAND 

The only proposed changes to the site that are anticipated to affect water usage are the addition of the ADU 

and modifications made to existing landscaping. In order to offset the increased groundwater demand 

resulting from the proposed ADU, it is proposed to modify the existing landscaping to reduce on-site landscape 

irrigation demand. 

PROPOSED DOMESTIC WATER DEMAND 

The proposed domestic water demand is estimated in Table 3 following the Guidelines for Estimating 

Residential Water Use from the Napa County 2015 WAA Guidance Document. The proposed ADU is anticipated 

to add a new 0.20 af/yr of water demand, increasing the total proposed domestic water demand to 0.95 af/yr. 

All domestic water demand will continue to be supplied by Wells A and B. 

Table 3: Existing domestic water demand. 

Use Number Units 
Water Use 

Allocation
1 

Units  
Total Water Use 

(af/yr) 

Main residence 1 Primary residence 0.50 af/yr/residence 0.50 

Guest house 1 Secondary residence 0.20 af/yr/residence 0.20 

Proposed ADU 1 Secondary residence 0.20 af/yr/residence 0.20 

Pool with cover 1 Pool 0.05 af/yr/pool 0.05 

Total     0.95 

Note: 

1. Water use allocations are taken from the Guidelines for Estimating Residential Water Use in Appendix B of the 

Napa County 2015 WAA Guidance Document. 

PROPOSED LANDSCAPE IRRIGATION WATER DEMAND 

The only new plantings in the proposed landscaping plans are the trees near the residences on APN 027-310-

032 shown in the proposed landscaping plan included in Enclosure E. These drought-tolerant trees will require 

no irrigation once established. As such, no new irrigation lines will be installed in these areas, and the 

proposed trees are not anticipated to impact irrigation groundwater demand. In order to establish the trees, it 

is proposed to use spray irrigation using trucked water for the first year after planting, after which the trees 

will require no watering.  

In order to offset the increased domestic water demand resulting from the proposed ADU, it is proposed to 

modify the existing lawn areas such that the landscape irrigation water demand on APN 027-310-032 is 

reduced by at least 0.20 af/yr. A water audit of the existing irrigation system performed by the site’s landscape 

designer revealed that irrigation for the lawn northwest of the main residence is provided by four irrigation 

valves. Two of these valves were found to provide 2,160 gallons/week of irrigation water, with the other two 
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providing 1,080 gallons/week. Based on this data, if one of the higher-flow valves were removed along with 

the corresponding lawn area which it irrigates, annual irrigation demand would be reduced by 112,320 gallons 

per year, or approximately 0.34 af/yr. Thus, the required 0.20 af/yr reduction in irrigation demand to achieve 

no net increase in overall groundwater demand could be met by removing this portion of lawn. 

Additional or alternative possibilities for reducing landscape irrigation water demand include replacing a larger 

portion of the existing lawn with less water-intensive landscaping or replacing existing MP rotator sprinkler 

heads with more efficient drip irrigation nozzles. 

Although it has been demonstrated that there exists potential for greater water savings, the proposed water 

demand reduction is conservatively presented as being 0.20 af/yr, the minimum value required to offset the 

domestic water demand of the proposed ADU. No changes are proposed to the existing landscaping on APN 

027-310-043, and therefore the resulting total proposed landscape irrigation demand on the project site is 

3.54 af/yr. A breakdown of the existing and proposed landscape irrigation demand in shown Table 4. 

Table 4: Existing and proposed landscape irrigation demand. 

Source of Demand 
Existing 

 (af/yr) 

Proposed  

(af/yr) 

Difference  

(af/yr) 

Landscaping on APN 027-310-032 3.18 2.98 -0.20 

Landscaping on APN 027-310-043 0.56 0.56 0.00 

Total 3.74 3.54 -0.20 

TOTAL PROPOSED WATER DEMAND 

A comparison of existing and proposed water demand by use is shown in Table 5. The total existing and 

proposed water demand is 4.49 af/yr; the proposed project results in no net increase in water demand. 

Table 5: Existing and proposed groundwater demand comparison. 

Source of Demand 
Existing 

 (af/yr) 

Proposed  

(af/yr) 

Difference  

(af/yr) 

Domestic water 0.75 0.95 +0.20 

Landscape irrigation 3.74 3.54 -0.20 

Total 4.49 4.49 0.00 

A breakdown of the existing and proposed water demand on each groundwater well is shown in Table 6. 

Water from Wells A and B are combined into a single 20,000-gallon storage tank that feeds both landscape 

irrigation and the domestic water treatment system, and there is no historical meter data for the individual 

usage of each well. Therefore, the relative usage of each well is assumed to be proportional to the relative 

capacities of the installed well pumps for each well (25 gpm for Well A and 16 gpm for Well B). This results in 

Well A providing approximately 61% of the water for APN 027-310-032, with Well B providing the remaining 

39%. There are no proposed changes to the water distribution system, so the relative usage of each well is not 

expected to change. The proposed project results in no net increase in water demand on any individual project 

well. 
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Table 6: Existing and proposed groundwater demand on each project well. 

Source of Demand 
Existing 

 (af/yr) 

Proposed  

(af/yr) 

Difference  

(af/yr) 

Well A
1
    

Landscape irrigation  0.46 0.58 +0.12 

Domestic water 1.94 1.82 -0.12 

Total for Well A 2.40 2.40 0.00 

Well B
1    

Landscape irrigation  0.29 0.37 +0.08 

Domestic water 1.24 1.16 -0.08 

Total for Well B 1.53 1.53 0.00 

Well D    

Landscape irrigation 0.56 0.56 0.00 

Total for Well D 0.56 0.56 0.00 

Notes: 

1. The relative usage of Wells A and B is assumed to be proportional to the relative capacities of the installed 

well pumps for these wells (25 gpm and 16 gpm, respectively). 

TIER I ANALYSIS: ESTIMATED AVERAGE ANNUAL GROUNDWATER RECHARGE 

Per the January 2024 Interim Napa County Well Permit Standards and WAA Requirements, projects outside of 

the Napa Valley Subbasin and the Milliken-Sarco-Tulucay area are required to estimate the average annual 

recharge occurring on the project parcel and consider this recharge relative to the estimated project water 

use. 

METHOD 

Luhdorff & Scalmanini Consulting Engineers (LSCE) previously prepared a Hydrogeologic Conceptualization and 

Characterization of Conditions for Napa County regarding the groundwater and hydrogeology of the Napa 

Valley, including a detailed study of the anticipated rainfall recharge in several watersheds. An excerpt of this 

report is provided in Enclosure F. LSCE used a mass balance approach to provide groundwater recharge 

estimates for several watersheds within Napa County. The project APNs 027-310-032 and 027-310-043 are 

located within the Dry Creek watershed, which LSCE estimates to have an average annual recharge rate equal 

to 6% of annual precipitation. 

The average annual precipitation for the site was taken to be 37.21 inches/year based on the last ten years 

(2015–2024) of precipitation data from PRISM. The PRISM precipitation data set is provided in Enclosure G. 

Per the LSCE report, recharge potential is significantly reduced for areas of land with a slope greater than 30 

degrees (approximately 57% slope). As such, areas of the site with slopes greater than 57% are excluded from 

the parcel acreage when calculating recharge. A site slope analysis (see Enclosure H) was prepared for each 

parcel based on digital elevation models downloaded from the USGS National Map. The slope analysis revealed 

a total of approximately 52.08 acres of land sloped less than 57% on APN 027-310-032 and approximately 
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37.12 acres sloped less than 57% on APN 027-310-043. Therefore, the total land area available for recharge 

over the two parcels is approximately 89.20 acres. 

Utilizing the watershed’s rainfall recharge fraction of 6% (according to the LSCE groundwater characterization), 

the anticipated annual recharge for a typical year is calculated to be 16.60 af/yr: 

������� 	

��� �
�ℎ���

= �	�������
 �
�ℎ���
 ��
� ����
�� ∗ ��
���������
 � ���
��� ∗ �
�ℎ���
 �������
 �%�! 

= "89.20 ���
� ∗ 37.12 +,-./012 +,12
∗ 6%4 

= 16.60 acre-ft�
��   
RESULTS 

The estimated proposed project water use is 4.49 af/yr during both normal and dry water years. Using the 

estimated annual recharge of 16.60 af/yr, the proposed project water use is only 27.9% of the estimated 

average annual recharge. As the proposed project water use is less than the estimated average annual 

recharge and the project demonstrates no net increase in groundwater demand, the project complies with the 

2024 Interim Napa County Well Permit Standards and WAA Requirements. 

TIER II ANALYSIS: WELL INTERFERENCE 

Per the 2024 Interim Napa County Well Permit Standards and WAA Requirements, a Tier 2 analysis of an 

existing well is required only for projects that demonstrate a net increase in groundwater use, and therefore 

no Tier 2 analysis is required for the proposed project. Nevertheless, a Tier 2 analysis was performed to 

demonstrate that there is no potential for any of the project wells to have an adverse effect on any existing or 

future neighboring wells. 

Based on available data, there is only one neighboring well located within 500 feet of the existing project wells: 

the well located on APN 027-310-026 is located approximately 157 feet from Well D. Regardless, the analysis 

was performed for all three active wells, to cover any possibility of an existing or future neighboring well falling 

within a 500 ft range of the project 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, assumed values that 

would yield a conservative drawdown estimate were selected from Napa County Water Availability Analysis 

guidelines: 

• Hydraulic Conductivity very low range of 10 to 30 ft/day for project site (Water Availability Analysis 

Guidance Document Figure F-3) 
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• Specific Storage range of 1.5x 10-5 to 3.1x 10-4 (1/ft) (Water Availability Analysis Guidance Document 

Table F3) 

• Continuous pumping (i.e., > 1 day) at stated flow rate.  

The Theis equation can be seen below along with an example calculation. 

Theis Equation: Drawdown = Flow�4π × Transmissivity� × W�u� 

W�u� =  O 1ωQ
R eSTdω 

u = �DistanceV × Specific Storage��4 × Transmissivity × Time�  

 

Transmissivity =  Hydraulic Conductivity × Aquifer Thickness 
Example for Well A drawdown effect on possible wells on adjacent properties: 

u = �200 ft�V × �1.50 X 10Sa�4 × 10 bcdef × 140 ft × 1 day = 1.07 × 10Sg 

With this value of u, W(u) = 8.58 

Drawdown =  25 heijkl ×  0.1337 mRbchei × 1,440 jkldef 
4π × 10 bcdef × 140 ft × 8.58 = 2.35 ft 

Table 7 shows a summary of the worst-case scenario drawdown results for the active parcel wells. More 

detailed tables can be found in Enclosure I.  

Table 7: Well drawdown calculation results. 

Well Well Flow Rate 

(gpm) 

Distance to Property Line 

(ft) 

Aquifer Thickness 

(ft) 

Estimated Drawdown 

(ft) 

Well A 25 200 140 2.35 

Well B 16 470 120 1.37 

Well D 16 35 100 2.87 

  

RESULTS 

Using very conservative estimates for specific storage and hydraulic conductivity, no project well produces 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 estimated drawdown of the well is less than 10 feet, no significant impact 
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is expected to existing or future wells on adjacent parcels. Furthermore, the proposed project results in no net 

increase in groundwater use, meaning the project complies with the 2024 Interim Napa County Well Permit 

Standards and WAA Requirements irrespective of the project wells’ impact on neighboring wells. 

TIER III ANALYSIS: GROUNDWATER/SURFACE WATER INERACTION 

Per the Interim Napa County Well Permit Standards and WAA Requirements dated January 2024, projects 

modifying the use of an existing well within 1,500 feet of a significant stream inside the Napa River watershed 

are not required to conduct a Tier 3 analysis if modifications to the location, construction, or operations of the 

project wells are made to reduce harm relative to current conditions.  

While Well B is located outside of the 1,500 significant stream buffer, Wells A and D are located approximately 

668 feet and 157 feet from significant streams, respectively. As part of the proposed project, it is proposed to 

install flow restrictors on Wells A and D to reduce the pumping rates of these wells, thereby reducing any 

potential impact these wells may currently have on the nearby significant streams. As this proposed change in 

operation will reduce harm relative to current conditions, a Tier 3 analysis is not required. 

CONCLUSION 

The only proposed changes in use at 80 Clear Creek Road that will affect groundwater demand is the 

construction of a new ADU and proposed modifications to existing landscaping. The increased water demand 

resulting from the proposed ADU is expected to be offset by these landscape modifications, resulting in no net 

increase in groundwater demand: Both the existing and proposed estimated water demand are 4.49 af/yr. This 

no net increase in groundwater demand demonstrates that the project complies with the Tier 1 and Tier 2 

requirements published in the 2024 Interim Napa County Well Permit Standards and WAA Requirements. 

Furthermore, the proposed estimated water demand of 4.49 af/yr is significantly less than the site’s estimated 

annual groundwater recharge of 16.60 af/yr, and none of the project wells produce a drawdown greater than 

10 feet on any existing or future wells that could be adjacent to the property. Well B is located greater than 

1,500 feet from any significant streams and therefore is not subject to a Tier 3 analysis. It is proposed to install 

flow restrictors on Wells A and D in order to reduce the pumping rates of these wells, thereby reducing the 

potential harm of each well relative to current conditions.  
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VICINITY MAP AND OVERALL SITE PLAN 
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WELL COMPLETION REPORTS 

  



, " 

ORIGINAL­
File with QWR WELL 

STATE OF CALIFORNIA 

COMPLETION REPORT 
Refer to instnlction Pamphlet 

Palte 1 of 1 
Owner's Well No._2!:::-~2~0,..!-1.!.1 ______ _ NO'e0133552 
Date Work Began 8/3/2011 , Ended8\,!L/8~/~20o!J1c-L1 ___ _ 

Local Permit Agency .Napa CO! IDty FnvironmentaLMglumwtL-_~ _______ _ 

Permit No. E11-00267 rpe~rm~it~D~a~te~7=/1=/2=0=1=1=;======-__ 
GEOLOGIC LOG - WELL OWNER 

ORIENTATION (L) L VERTICAL _ HORIZONTAL _ ANGLE _(SPECIFY) Name 
DRILLING Add 

1---------, METHOD ROTARY FLUID LA:!!Il.:RL-___ l.ii~~Lre=s=s==========="=3~~ 
DESCRIPTION I. 

~ . _ ... - ~- -_ .... -

color etc. 

I-_~_--'=~~~~:::::"::~~:::':'::~=--____ ~ ___ I Address 80 Clear Creek ~o~If 
I----.:~-~~~~~=::!:::------------_l City Napa CA 

I-_~~~~~~~~~~~~~==~~-____ ~ CountyuN~a~pa~_~ _______________ _ 

I-~~:--~~~:;;;-~~~~~~~~~------I APN Book ",02'"-1Z,--_ Page 310 Parcel J,!Ol!,!3~2 ______ _ 

I----!~~-.-:~::.!-:~~~-=:=-.:..=~=~=--=--=::.:..:=-------~ Township ~~- Range __ "_ Section ________ _ 

I-~~~_~:::!..L~~==_~ ________________ I Latitude __ '--_"'---__ _ 

I-___ ~ __ -L __________ ~ ____ ~ _____ I_-~---=-DEG. MIN. SEC. DEG. MIN. SEC. 
LOCATION "ul"'Tr'u...;..---~ACTIVITY ~) 

I------i----+--------------------I-~~--~~- --------11 NEW WELL 

~---+----+-------------~~----=---~~-I~ 

MODIFICATION/REPAIR 
- Deepen 
- Olher (Specify) 

PLANNED USES (L) 
WATER SUPPlY 

I- --L. Domestic _ Public 
~ --L. Irrigation _ Industrial 

MONITORING -
TEST WELL_ 

rA-rUn,n,f' PROTECTION_ 

HEAT EXCHANGE­

DIRECT PUSH_ 
INJECTION _ 

VAPOR EXTRACTION _ 

~--~---i~~------------------k-------SOUTH------~ SPARGING_ 

REMEDIATION _ 

OTHER (SPECIFY)_ 
IIIustrale or Describe DWance o/Well/rom Roads, Bui/dings, 
Fences, Rivers, etc. and attach a map. Use additional paper if 
necessary. PLEASE BE ACCURATE & COMPLETE. 

WATER LEVEL & YIELD OF COMPLETED WELL 

DEPTH TO FIRST WATER 230 (Ft.) BELOW SURFACE 

DEPTH OF STATIC
87 I-----~------~---------------------------------------IWATER LEVEL~1~ ____ __ 

I-----!..---.!.-------------'-~-----~--I ESTIMATED YIELD' 60 (GPM) & TEST 

TOTAL DEPTH OF BORING 460 (Feet) TEST LENGTH_2 __ (Hrs.) TOTAL DRAWDOWNN/A (Ft.) 
TOTAL DEPTH OF COMPLETED WELL378 

DEPTH BORE-FROM SURFACE H0LE 

Ft. 

DIA. z :.:: III (Inches) z 
to Ft. :s a:: 

0 OJ (J) 

0: 25 12 

25: 460 9 

_ Geologic Log 
_ Well Construction Diagram 
_ Geophysical Log(s) 

- SoillWater Chemical Analysis 

a. 
ii: 
--l 
--l u: 

- Other ________ _ 

CASING(S) 

MATERIAL I INTERNAL GAUGE SLOT SIZE 
GRADE DIAMETER OR WALL IF ANY 

(Inches) THICKNESS (Inches) 

CITY STATE ZIP 
Signed ------l~~..liJ!..ll~Lqt¥-llH------- 08/12/11 439-746 

1 

ATTACH ADDITIONAL INFORMATlON,IF IT EXISTS. 
DATE SIGNED C-57 LICENSE NUMBER 

DWR 188 REV. 11-97 

Taylor Belisle Lopez
Text Box
Well A



• 
... GRI'GlNAL ' 

File with DWR 
STATE OF CALIFORNIA 

WELL COMPLETION REPORT 
Page 1 of 1 Refer to instruction Pamphlet 

'Owner's WeIlNo.,.-!:2~,-'0~9~-,--____ NO'e0102663 
Date Work Began 11/24/2009 , Ended 1""'2=�2:;:,'=2o...,o=9:--__ '--

Local Permit Agency Napa County Environmental Mgmt 

Perrtlit No. E09-00461 .p. ,e:rrn=it~D~a:te::..::1=0=/1=5=/2=0=09::;::=====-----
GEOLOGIC LOG - ' WELL OWNER 

ORIENTATION (L) -.£. VERTICAL - HORIZONTAL - ANGLE _(SPECIFY) t~~~~~~~~~~~~~~~~~.j~ ~~~~~g RQIARY FLUID AIR ... • dre _ I; 
I---->u.tllj;=--l DESCRIPTION - CA L 

to Ft Describe material, grain, size, color, etc. ITY STATE ZIP 

0: 65 BROWN SHALE &' CLAY Address Dry Creek Road WELL LOCATIO 

65! 215 50% SHALE 150% SILTSTONE City Napa CA 

215: 310 30% SHALE 170% SILTSTONE CountyN..."a~p""a'--_______________ _ 

310: 370 70% SHALE 130% SILTSTONE APNBookQ27 Page 310 Parcel""0..,,32"'--_____ _ 

1--.::37.:.:0::.;::..-_5:::.:0:.:0:..;..:::5~0+%:....:S::.:H-=A-=L:::E=--:....1 5::.:0=.,:o/c:,,:.0...::S:,:;IL::.T;.,::S:::.:T:..;O:;,.:N.,:,:E=-_____ -1 Township _"':::~ Range~ _"-" _'-_-_ _=_ Section _______ _ 

1---+----:--------'--------'---'------1 Latitude -:::::::-'<-:-:::-:--'---::=:::-_ -:-::.".--!I-=:.,-!. ___ _ 
L-__ + __ -i-____________________ J.-___ -=.DEG. MIN. SEC. DEG. MIN. SEC. 
• LOCATION SKETCH--~:__r__ACTIVITY ~) 
I---+---+------------------~-t-------- NORTH L NEW WELL 

Ii; 
~--~--+---~--~---------------I~ 

. MODIFICATION/REPAIR 
- Deepen 
- Other (Specify) 

_ DESTROY (Describe 
Procedures and Materials 
Unqer "GEOLOGIC LOG" 

PLANNED USES (L) 
WATER SUPPLY 

I- ..L Domestic _ Public 
~ _ Imgation _ Industrial 

MONITORING -
TEST WELL_ 

ATHODIC PROTECTION_ 

HEAT EXCHANGE­
DIRECT PUSH_ 

INJECTION _ 
VAPOR EXTRACTION __ 

r-~~t-----t---------------------------------~-~------------SOUTH------------~ 
SPARGING_ 

REMEDIATION _ 

OTHER (SPECIFY)_ 
lIIuslmle or Describe Dislance 0/ Well/rom Roads, Buildings, 
Fences, Rivers, elC. and allach a map. Use addilional paper if 

\----+----+--------------------1 nec .... ry. PLEASE BE ACCURATE & COM.-LETE. 

WATER LEVEL & YIELD'OF COMPLETED WELL 

DEPTH TO FIRST WATER 215 (Ft.) BELOW SURFACE 1 
DEPTH OF STAT

1
1C
SO 1----:----+-----'-----------------1 WATER LEVEL --'-' __ "-'_"---___ (Ft.) & DATE MEASURED --'1-"21_2_1""2,;.,00-'-9-'--____ 1 

\---...!-----!.--------------------I ESTIMATED YIELD' 23 (GPM) & TEST TYPE,--'A'-'!!.IR-'-'=L""'IF""T'--_____ I 

TOTAL DEPTH OF BORING 500 (Feet) TEST LENGTH_3 __ (Hrs.) TOTAL DRAWDOWNN/A (Ft.) 

TOTAL DEPTH OF COMPLETED WELL 338 (Feet) Ma 

DEPTH BORE· FROM SURFACE HOLE 
DIA. l<: z w 

(Inches) z w 
Ft. to Ft. :5 a: 

III " 1/1 

OJ 25 12 
25: 500 9 

_ Geologic Log 
_ Well Construction Olagram 

t;UIED 

MATERIALI 
GRADE 

CASING (S) 

INTERNAL GAUGE 
DIAMETER OR WALL 
(Inches) THICKNESS 

SLOT SIZE 
IF ANY 
(Inches) 

DEPTH 
FROM SURFACE 

Ft. 

CITY 
12114/09 

,IF IT EXISTS. Signed WELL DRILLER/AUTHORIZED REPRE E TATIVE 

4DWR--IS-S RE-Y"'. 1...;1.9"-7--~:.....r.l'.I.:.:..--IF-A-D-D-IT-IO ...... NAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 
DATE SIGNED 

1..1 cPT. OF 
ENVIRONMENTAL MANAGEMENT 

STATE ZIP 
439·746 
C-57 LICENSE NUMBER 

Taylor Belisle Lopez
Text Box
Well B



P-~I.@It)!AL 
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Page 10fl 

STAlE OF CALIFORNIA 

WELL COMPLETION REPORT 
Refor to Instruction Pamphlet 

Owner's Well No.----'-1 _________ _ N°'e039617 
Date Work Began 5115/2006 , Ended5/18/2006 

Local Permit Agency Napa COl mty Environmental Mgmt 
Permit No 96-10390 Permit Date 9/30/1998 

GEOLOGIC LOG :::::::-.::===~==;:=:::.:====--- WELL OWNER 

ORIENTATION (£) ->L. VERTICAL - HORIZONTAL _ ANGLE _(SPECIFY) Name_-"'C'--------------------
DRILLING _~ D~Pl}!F~SlM METHOD ROTARY FLUID.!--A=IR..;.--__ ~ 

~R~CE DESCRDnaON __________________ ~~~. ~~~-~== 
Ft. Ft. Describe material. grain. si::e, color. etc. STATE 

o 3 BROWN CLAY Address 60 Co .t. ·1I;::.;r~rl~).y~~Lllt.4c-o~~~~gC'C':A,A'T1IONi--------"1 

. 3 13Q ~HARQ SHAl.E City Napa CA 
of"'" of"7 • ~A"""''''''''''''' • .- .O...:-=~=_.:: ___________________ __ 

I~v Ivl ~I ... ~~IUN~ CountyN~a~pa~ _________________________________ _ 

137 150' HARD SHALE APNBook027 Page310. Parcel 031 
150 15~ SA!\JQSTONE Township Range ___ Section-=-'-------------

152 160 HARD SHALE Latitude I I I I 

160 162 ~/' .. , , VI'!!:: DEG. MIN. SEC. DEG. MIN. SEC. 
162 18Q190%!iARDSI-iALEl10% ~.... ,I UN~ LOCATNIOORNTH:sSK1K.EB:Tll'LI1C'n:.----..--ACTIVITY (t:) -

-------;L NEW Well 
180 200,50% tJARDSHALEl50% SANrJ~ iONE 

CONTINUED CASING LAYOUT 

170 250 "'~,, __ • PVC 6" .032 SLOT 

250 270 BLANK PVC 6" 

270 290 SCREEN PVC 6" .032 SLOT 

1m 
I~ 

,----~--~---------------------, 

\ -

MODIFICATION/REPAIR 
-- Deepen 
-- OIher (SPlldfy) 

__ DESTROY (Describe 
Proced=u~re.o.;s:;_ a.,n.:..d __ " M~ate,.~rials::'-:;:Ol 
Under "r.F Olor:nr. lOG' 

PLANNED USES{L) 
WATER SUPPLY 

ti --L Domestic -- Public 
iti -- Irrigation __ Industrial 

MONITORING--
TESTWEll __ 

nuuI" PROTECTION __ 
HEAT EXCHANGE __ 

. DIRECT PUSH __ 
INJECTION __ 

~~:-:-:-"':"'":'_~====::;;:;~ VAPOR EXTRACTION __ JUN ,,7 ?nn~ nAill/II u", .Q?tll1f::' I?n 
r-----t-----t-------~~~~~~'~~~---------------~-----------~~~SO~U~TH':-~ ~~·r~ ~v. 

/----/----+------·---------------1 lllu')'lralc or Describe DislQllce ojWdljro11l Roads, Dui/Jillg:r. 
nl=DT ('\!_ Fences. Rivers, etc. and attach a map. Use additional paper if 

\---~--~---E~I\j-\lI-'''''n-'\--I.AI=J\\-IITI\I!'-t,-! ft:-:;:J/-,,,--,~---------I nocessary. PLEASE BE ACCURATE & COMPLETE. 

SPARGING_ 
REMEDIATION __ 

OTHER (SPECIFY) __ 

.. .,~, v WATER LEVEL & YIELD OF COMPLETED WELL 
DEPTH TO FIRST WATER~6",,0,--_ (Fl) BELOW SURFACE 1 
DEPTH OF STATIC 

t----I---~--------------------I WATER lEVEL 15 (Fl) & DATE MEASURED _5_/1_8_'_2_0_0_6 _____ 
1 

/-----'------'-------------------------------1 ESTIMATED YIELD' 25 (GPM) & TEST ~_..<.A.=!..IR:...:L=J"__'_FI ________ I 
ITOTALDEPTHOFBORlNG 300 (Feet) TEST LENGTH_2 __ (Hrs.) TOTAL DRAWOOWNN/A (Fl.) 

ITOTALDEPTHOFCOMPLETEDWELL290 (Feet) Mavnotbeofa '" I Vie/d. 

DEPTH BORE-
CASING(S) DEPTH 

FROM SURFACE 
ANNULAR MATERIAL 

FROM SURFACE HOLE TYPE C'/) 

DIA. ~ z 

§! 
~ 

(Inches) z w 0: 
FI. 10 Ft. :J ~ ::l m ~ ;;: 

01 25 12 
25 1 300 9 

,I 
5u v' " ~501 15v 

I 

170- v 

MATERIAlf 
GRADE 

INTERNAL 
DIAMETER 
(Inches) 

GAUGE 
OR WAll 

THICKNESS 

SLOT SIZE 
IF ANY 
(Inches) 

\-------1 CE- BEN­

Ft. 10 Fl 

01 5 
5 I 25 

25 I 290 
PVC F480 6 tiUK-:i!' I 
t-'vt.; t-4~U I:) tiUK-:i!l .U;;S:i! J 

MENT TONITl 
(.lQ (.r) 

TYPE 

Fill 

(t:) 

FilTER PACK 
(TYPE/SIZE) 

CONCRETE 

CHIPS 
.; PEA GRAVEL 

IVO! 1---~l"1-+--I--+"'t-'\Tt.; .... 4tjU t) ;'UK-<!·' J 
~====~~TTTUA~C~HME~NNT~s;7(;,/~)-:====~~===================:~CME~RI1T~W~I~C~A;T~IOiNiSS.Tr.~~T~E~ME~NT~:===================~ 

__ Geologic log 
__ Well Construction Diagram 
_ Geophysical Log(s) 
__ SoillWater Chemical Analysis 
__ Other _____ --'-__ _ 

ATTACH ADDITIONAL INFORMATION. IF IT EXISTS. 

I, !he undersigned, certify that this report is complete and.accurate 10 !he best of my knowledge and belief. 
NAME HUCKFELDT WELL DRILLING. INC. 

(PERSON, FIRM, OR r,0RPORAT ON) (TYPED OR PRINTED) 
2110 PennY_Lane Ifl • • ~I Naoa 
A~DRESS fl t~l\, -II: ",1 I P prr--
Signed IMoil/1" 11'~!UitM:.l jIl)f1 

WEll DRILLER/AUTHORIZED REPREl:\~TA IVE 

CITY 
OS/26/06 

DATE SIGNED 
DWR 188 REV. 11-97 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CONSECUTIVELY NUMBERED FORM 

CA 94559 
STATE ZIP 

439-746 
C-57 LICENSE NUMBER 
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80 Clear Creek Road SUMMIT ENGINEERING, INC. 

Water Availability Analysis Project No.: 2021275 

July 11, 2025 

 

 

 

 

 

 

 

 

 

 

 

 

ENCLOSURE C 

 

EXISTING LANDSCAPE AND IRRIGATION PLANS FOR APN 027-310-032 
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Napa County 
Planning, Building, and 
 Environmental Services 

Water Efficient Landscaping 

Application and Guidance – SECTION B 

SECTION B:  WATER EFFICIENT LANDSCAPE WORKSHEETS 

Section B1. Hydrozone Information Table 

Please complete the hydrozone table(s) for each hydrozone. Use as many tables as necessary to 

provide the square footage of landscape area per hydrozone.   

Summary Hydrozone Table 

Hydrozone* Area (Sq. Ft.) % of Total Landscape 

Area 

High Water Use 

Moderate Water Use 

Low Water Use 

Total: 100% 

Hydrozone* Zone or Valve Irrigation 

Method** 

Area (Sq. Ft.) % of Total 

Landscape Area 

Total (Sq. Ft.): 100% 

* Hydrozone

HW = High Water Use Plants 

MW = Moderate Water Use Plants 

LW = Low Water Use Plants 

**Irrigation Method 

MS = Micro-spray 

S = Spray 

R = Rotor 

B = Bubbler 

D = Drip 

O = Other
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Napa County 
Planning, Building, and 
 Environmental Services 

 

Water Efficient Landscaping 

Application and Guidance – SECTION B 

 

Section B2. Maximum Applied Water Allowance (MAWA) 

The project's Maximum Applied Water Allowance shall be calculated using this equation: 

 

MAWA = (ETo) (0.62) [(0.7 x LA) + (0.3 x SLA)] 

 

where:  

MAWA = Maximum Applied Water Allowance (gallons per year) 

ETo = Reference Evapotranspiration from Appendix A (inches per year) 

0.7 = ET Adjustment Factor (ETAF) 

LA = Landscaped Area includes Special Landscape Area (square feet) 

0.62 = Conversion factor (to gallons per square foot) 

SLA = Portion of the landscape area identified as Special Landscape Area (square feet) 

0.3 = the additional ET Adjustment Factor for Special Landscape Area (1.0 - 0.7 = 0.3) 

 

Maximum Applied Water Allowance = ______________________ gallons per year 

 

Show calculations. 

 

 

 

 

 

 

 

Effective Precipitation (Eppt) 

If considering Effective Precipitation, use 25% (0.25) of annual precipitation. Use the following 

equation to calculate the Maximum Applied Water Allowance (see Appendix B for rainfall map):  

 

MAWA= (ETo – Eppt) (0.62) [(0.7 x LA) + (0.3 x SLA)] 

 

Maximum Applied Water Allowance = ______________________ gallons per year 

 

Show calculations. 
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Napa County 
Planning, Building, and 
 Environmental Services 

 

Water Efficient Landscaping 

Application and Guidance – SECTION B 

 

Section B3. Estimated Total Water Use (ETWU) 

The project’s Estimated Total Water Use is calculated using the following formula:  

 

 

 

 

where: 

ETWU  = Estimated total water use per year (gallons per year) 

ETo = Reference Evapotranspiration (inches per year) 

PF = Plant Factor from WUCOLS2 (Water Use Classification of Landscape Species, UCCE 2000) 

HA = Hydrozone Area [high, medium, and low water use areas] (square feet) 

SLA = Special Landscape Area (square feet) 

0.62 = Conversion Factor (to gallons per square foot) 

IE = Irrigation Efficiency (minimum 0.71) 

 

Hydrozone Table for Calculating ETWU 

 

Please complete the hydrozone table(s). Use as many tables as necessary. 

 

 

Estimated Total Water Use = _________________________  gallons 

 

Show calculations.  

 

   

 

 

 

 

 

                                            
2
 To obtain plant factors from WUCOLS, see http://www.water.ca.gov/wateruseefficiency/docs/wucols00.pdf - Water Use 

Classification of Landscape Species, UCCE 2000. 

Hydrozone 
Plant Water 

Use Type(s) 
Plant Factor (PF) 

Area (HA) 

(square feet) 

PF x HA 

(square feet) 

     

     

     

     

     

   Sum  

 SLA    

 

SLA
IE

HAxPF
EToETWU )62.0)((

http://www.water.ca.gov/wateruseefficiency/docs/wucols00.pdf
LeeAnn
Cross-Out
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ENCLOSURE D 

 

EXISTING LANDSCAPE AND IRRIGATION PLANS FOR APN 027-310-043 

  



PROJECT NO. 2021275

BY:  TBL

CHK: GG

Reference ET 46.6

(Value listed in California WELO Appendix C for Oakville, CA)

Plant factors

Tree plant factor 0.5

Irrigation efficiency 0.81

(WELO-recommended value for drip irrigation)

Canopy cover areas Calculated water demand

Area 1 9,764 sf (Based on WELO ETWU methodology)

Area 2 464 sf 174,137 gal/yr

Total Area 10,228 sf 8,275 gal/yr

Total: 182,412 gal/yr

= 0.56 af/yr
(Canopy cover areas conservatively estimated as shown 

on attached aerial image)

(Recommended value for all trees by University of California Agriculture and Natural Resources:

https://ucanr.edu/site/center-landscape-urban-horticulture/estimating-tree-water-requirements)

SUMMIT ENGINEERING, INC. 80 Clear Creek Road

Water Use Estimates

APN 027-310-043 Landscape Irrigation 

Demand



Area 1



Area 2
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ENCLOSURE E 

 

PROPOSED LANDSCAPE PLANS 
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EXCERPT FROM LUDHORFF & SCALMANINI REPORT WITH RECHARGE DATA 

  



JANUARY, 2013                                                                         UPDATED HYDROGEOLOGIC CONCEPULATIZATION 
                                                                                                                                    AND CHARACTERIZATION OF CONDITIONS 

  
 

LSCE AND MBK  56  

around the MST Subarea to determine the primary mechanisms of groundwater recharge. A 
seepage experiment consists of several streamflow measurements taken along the length of a 
stream to quantify streamflow gains and losses. The stream is considered losing where 
streamflow decreases between measurements, and gaining where streamflow increases. He 
concluded that the infiltration rate from precipitation and runoff is greatest where tuffs are 
exposed or underlie shallow Quaternary deposits. Additionally, only a small percentage of 
groundwater recharge was found to come from direct precipitation, but instead it is greatest 
where streams and tributaries come in contact with tuffs.  Farrar and Metzger (2003) similarly 
analyzed seepage gains/losses for various creeks and tributaries in the MST. They concluded that 
significant streambed infiltration also occurs where streamflow passes over unconsolidated, 
highly permeable, alluvial deposits. Figure 6-1 is a conceptual illustration of the major surface 
and subsurface hydrologic processes occurring within a watershed and shows how the 
hydrogeology of the Napa Valley area relates to these processes.  As illustrated in Figure 6-1 
and discussed in greater detail in Sections 7 and 8 of this report, precipitation falling within the 
watershed infiltrates the ground or becomes surface water outflow through surface runoff 
processes.  Some fraction of infiltrated water is consumed through plant evapotranspiration and 
some water percolates deeper and into the aquifer system as recharge. The potential for water to 
recharge the groundwater system depends on many factors, including the nature of the geologic 
materials and topography.    
 
Based on the findings of Johnson (1977) and Farrar and Metzger (2003), a map was created to 
locate areas of greatest recharge potential. This map shows the location of exposed tuffs 
throughout the county (Figure 6-2). Sonoma Volcanics sedimentary deposits and various alluvial 
units found countywide were also included in the map following findings by Farrar and Metzger 
(2003). Areas in which the slope of the land surface exceeds 30 degrees, beyond which recharge 
potential is significantly reduced, were also added to the map. 
 
Two sizeable exposures of rhyolitic ash-flow tuff and related alluvium occur in the northern 
portion of the Eastern and Western Mountains near Calistoga. The eastern exposure covers 
roughly 30 square miles with tuff in the north and Sonoma Volcanics sedimentary deposits to the 
south. Following Johnson (1977), the greatest recharge would be expected along Bell Creek, 
which traverses much of the northern tuffs, and Conn Creek, which passes over large Sonoma 
Volcanic sedimentary deposits in Conn Valley, some of which are covered by younger alluvium. 
The Western Mountains exposure, which covers roughly 18 square miles, is almost entirely tuff, 
with a single Sonoma Volcanics sedimentary deposit in the north at Cyrus Creek. Again, 
following Johnson (1977), the greatest recharge potential would be expected along York, Mill, 
Richie, Nash, and Cyrus Creeks (Figure 6-2). Although concealed below the Napa Valley Floor, 
it is likely that the two exposures are connected at depth. It is expected that much of the water 
recharged through these two exposures eventually reaches the aquifer units of the Napa Valley 
Floor and flows to the south. 
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LSCE AND MBK  97  

Table 8-9.  Summary of Water Balance Model Results 

 
 Average Annual  

(acre-feet) 
Range  

(acre-feet) 

Recharge
(% of 

Precip.) 

Watershed Precip. Outflow Infilt. ET Recharge Recharge Recharge

Napa River near Napa 418,500 146,800 271,700 201,900 70,600 
8,300 - 
185,900 

17% 

- Conn Creek 98,200 24,600 73,600 52,200 21,100 
4,300 - 
40,700 

21% 

- Dry Creek 33,000 14,200 18,700 16,400 2,000 500 - 6,300 6% 

- Napa River at St. 
Helena 

161,400 67,000 94,400 72,500 22,000 
2,500 - 
60,900 

14% 

- Napa River at 
Calistoga 

54,200 23,600 30,600 19,700 10,500 
2,000 - 
17,200 

19% 

Milliken Creek 33,000 16,800 16,200 13,500 2,500 100 - 7,100 8% 

Tulucay Creek 19,500 9,100 10,400 9,500 1,000 100 - 2,300 5% 

Redwood Creek 19,300 7,800 11,500 9,500 1,900 400 - 5,000 10% 

Napa Creek at Napa 32,100 14,800 17,300 13,700 3,600 600 - 6,900 11% 

 
Results presented in Table 8-9 indicate that within the Napa River near Napa watershed 
groundwater recharge is higher in the Conn Creek watershed and in the northern portion of the 
watershed above Calistoga.  Less recharge occurs in the Dry Creek watershed and the portion of 
the watershed between Calistoga and St. Helena.  The Tulucay Creek watershed has the lowest 
estimated groundwater recharge equal to only 5% of precipitation.  
 
A method for comparing absolute groundwater recharge between watersheds involves comparing 
groundwater recharge results as depth (normalized by area) for common hydrologic periods.  
Groundwater recharge can be expressed as depth by dividing average annual recharge volume by 
the watershed area.  To facilitate such a comparison, three common hydrologic periods of eight 
years each were selected for comparisons of at least two different watersheds for each period.  
Common periods of record included water years 1952 through 1959, 1959 through 1966, and 
1976 through 1983.  Average annual groundwater recharge depths were calculated for each 
watershed during these periods.  Average annual precipitation as depth over the watershed was 
also calculated to provide an indication of the relative wetness of the three common periods.  
These results are presented in Figure 8-13.  The Conn Creek watershed was considered in this 
analysis for the period after construction of Lake Hennessey. 
 
Results presented in Figure 8-13 illustrate similar trends as seen in Table 8-9.  The period from 
1959 through 1966 was the driest of the three periods while the 1976 through 1983 period was 
the wettest.  Based on absolute groundwater recharge depth, recharge was generally highest in 
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1771 Tribute Road, Suite A
Sacramento, CA 95815

Phone: 916-456-4400 - Fax: 916-456-0253

SCALE:

JOB NUMBER:

DRAWN BY:

DATE:

1" = 3.0 miles

3327

P.Ho

11-26-2012

Area (acres) 35,501

1952-1959 2.91
1959-1966 --
1976-1983 --

1952-1959 0.74
1959-1966 --
1976-1983 --

Conn Creek Watershed

Recharge
(Average Annual Depth, ft)

Precipitation
(Average Annual Depth, ft)

Area (acres) 13,929

1952-1959 --
1959-1966 --
1976-1983 3.89

1952-1959 --
1959-1966 --
1976-1983 0.76

Precipitation
(Average Annual Depth, ft)

Napa River Watershed at
Calistoga

Recharge
(Average Annual Depth, ft) Area (acres) 50,973

1952-1959 3.25
1959-1966 2.70
1976-1983 3.73

1952-1959 0.28
1959-1966 0.31
1976-1983 0.68

Napa River Watershed at St.
Helena

Recharge
(Average Annual Depth, ft)

Precipitation
(Average Annual Depth, ft)

Area (acres) 139,803

1952-1959 --
1959-1966 2.51
1976-1983 3.42

1952-1959 --
1959-1966 0.37
1976-1983 0.68

Napa River Watershed near
Napa

Recharge
(Average Annual Depth, ft)

Precipitation
(Average Annual Depth, ft)

Area (acres) 11,152

1952-1959 3.19
1959-1966 2.65
1976-1983 --

1952-1959 0.12
1959-1966 0.24
1976-1983 --

Precipitation
(Average Annual Depth, ft)

Dry Creek Watershed

Recharge
(Average Annual Depth, ft)

Tulucay Creek Watershed
Area (acres) 8,049

Precipitation
(Average Annual Depth, ft)
1952-1959 --
1959-1966 --
1976-1983 2.53

Recharge
(Average Annual Depth, ft)
1952-1959 --
1959-1966 --
1976-1983 0.11

Area (acres) 9,883
Precipitation

(Average Annual Depth, ft)
1952-1959 --
1959-1966 --
1976-1983 3.44

Recharge
(Average Annual Depth, ft)
1952-1959 --
1959-1966 --
1976-1983 0.39

Napa Creek Watershed at
Napa

Redwood Creek Watershed
Area (acres) 6,431

Precipitation
(Average Annual Depth, ft)
1952-1959 --
1959-1966 2.71
1976-1983 --

Recharge
(Average Annual Depth, ft)
1952-1959 --
1959-1966 0.33
1976-1983 --

Milliken Creek Watershed
Area (acres) 11,111

Precipitation
(Average Annual Depth, ft)
1952-1959 --
1959-1966 --
1976-1983 3.14

Recharge
(Average Annual Depth, ft)
1952-1959 --
1959-1966 --
1976-1983 0.31

Figure 8-13: Napa Valley Area Recharge by Hydrologic Period
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ENCLOSURE G 

 

PRISM RAINFALL DATA FROM 2015–2024  



PRISM Time Series Data

Location:  Lat: 38.4156   Lon: -122.4412   Elev: 1093ft

Climate variable: ppt

Spatial resolution: 800m

Period: 2015 - 2024

Dataset: AN91m

PRISM day definition: 24 hours ending at 1200 UTC on the day shown

Grid Cell Interpolation: Off

Time series generated: 2025-Jul-07

Details: http://www.prism.oregonstate.edu/documents/PRISM_datasets.pdf

Date ppt (inches)

2015 17.24

2016 46.87

2017 52.13

2018 29.97

2019 55.3

2020 12.57

2021 35.48

2022 20.98

2023 48.53

2024 52.98

Average 37.21
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ENCLOSURE H 

 

SITE SLOPE ANALYSIS   



Slopes Table

Number

1

2

Minimum Slope

0.00%

57.00%

Maximum Slope

57.00%

638.91%

Color Area (sf)

2268812.87

3091457.46

Slopes Table

Number

1

2

Minimum Slope

0.00%

57.00%

Maximum Slope

57.00%

157.78%

Color Area (sf)

1616780.70

2441358.51

Taylor Belisle Lopez
Text Box
SLOPE ANALYSIS - APN 027-310-032

Taylor Belisle Lopez
Text Box
SLOPE ANALYSIS - APN 027-310-043
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ENCLOSURE I 

 

TIER 2 WELL DRAWDOWN CALCULATIONS   



PROJECT NO. 2021275

BY:  TBL

CHK: GG

Site Specific Parameters

Well Flow: Low End Specific Storage:

25 gpm 1.50E-05 1/ft

Radius of Influence: High End Specific Storage:

200 ft 3.10E-04 1/ft

Aquifer Thickness Low Hydraulic Conductivity:

140 ft 10 ft/day

Pumping Time: High Hydraulic Conductivity:

1 day 30 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 10 2.21E-03 2.00E-03 3.00E-03 5.639 5.235 5.55 0.0079 1.52

Low S, Low h 1.50E-05 10 1.07E-04 1.00E-04 2.00E-04 8.633 7.94 8.58 0.0122 2.35

High S, High h 3.10E-04 30 7.38E-04 7.00E-04 8.00E-04 6.688 6.555 6.64 0.0031 0.61

Low S, High h 1.50E-05 30 3.57E-05 3.00E-05 4.00E-05 9.837 9.55 9.67 0.0046 0.88

Notes:

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

2) 4 conditions (varying specific storage and hydraulic conductivity) are considered

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

4) Drawdowns greater than 10 ft for 6-inch casings and 15 ft for 8-inch casings typically indicate significant impacts

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

SUMMIT ENGINEERING, INC. 80 Clear Creek Rd

Water Availability

Tier II: Well Drawdown Analysis

Well A



PROJECT NO. 2021275

BY:  TBL

CHK: GG

Site Specific Parameters

Well Flow: Low End Specific Storage:

16 gpm 1.50E-05 1/ft

Radius of Influence: High End Specific Storage:

470 ft 3.10E-04 1/ft

Aquifer Thickness Low Hydraulic Conductivity:

120 ft 10 ft/day

Pumping Time: High Hydraulic Conductivity:

1 day 30 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 10 1.43E-02 1.00E-02 2.00E-02 4.038 3.355 3.75 0.0040 0.77

Low S, Low h 1.50E-05 10 6.90E-04 6.00E-04 7.00E-04 6.842 6.688 6.70 0.0071 1.37

High S, High h 3.10E-04 30 4.76E-03 4.00E-03 5.00E-03 4.948 4.726 4.78 0.0017 0.33

Low S, High h 1.50E-05 30 2.30E-04 2.00E-04 3.00E-04 7.94 7.535 7.82 0.0028 0.53

Notes:

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

2) 4 conditions (varying specific storage and hydraulic conductivity) are considered

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

4) Drawdowns greater than 10 ft for 6-inch casings and 15 ft for 8-inch casings typically indicate significant impacts

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

SUMMIT ENGINEERING, INC. 80 Clear Creek Rd

Water Availability

Tier II: Well Drawdown Analysis

Well B



PROJECT NO. 2021275

BY:  TBL

CHK: GG

Site Specific Parameters

Well Flow: Low End Specific Storage:

16 gpm 1.50E-05 1/ft

Radius of Influence: High End Specific Storage:

35 ft 3.10E-04 1/ft

Aquifer Thickness Low Hydraulic Conductivity:

100 ft 10 ft/day

Pumping Time: High Hydraulic Conductivity:

1 day 30 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 10 9.49E-05 9.00E-05 1.00E-04 8.739 8.633 8.69 0.0111 2.13

Low S, Low h 1.50E-05 10 4.59E-06 4.00E-06 5.00E-06 11.85 11.63 11.72 0.0149 2.87

High S, High h 3.10E-04 30 3.16E-05 3.00E-05 4.00E-05 9.837 9.55 9.79 0.0042 0.80

Low S, High h 1.50E-05 30 1.53E-06 1.00E-06 2.00E-06 13.24 12.55 12.87 0.0055 1.05

Notes:

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

2) 4 conditions (varying specific storage and hydraulic conductivity) are considered

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

4) Drawdowns greater than 10 ft for 6-inch casings and 15 ft for 8-inch casings typically indicate significant impacts

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

SUMMIT ENGINEERING, INC. 80 Clear Creek Rd

Water Availability

Tier II: Well Drawdown Analysis

Well D
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