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Mr. Van Laeken, 

EBA Engineering (EBA) is pleased to present this Water Availability Analysis (WAA) in 
connection with permitting services for the site located at 3199 St. Helena Hwy N. in St. 
Helena, California (herein referred to as the project site). The intent of this WAA is to 
provide required information to obtain a water use permit modification for the site in 
conformance to the requirements of Napa County�s WAA Guidance Document, adopted 
May 12, 2015 (Napa County, 2015) and the Application of Public Trust Doctrine to 
Projects Dependent on Groundwater (Napa County, 2024).   
 
This WAA concludes that site groundwater demands are less than the estimated 
volume of water available for groundwater recharge on the project site under average 
precipitation years. Further, the existing groundwater well at the project site, is located 
less than 500 feet to an existing nearby well(s), is located less than 1,500 feet to a 
nearby natural spring(s), and is located less than 1,500 feet to a nearby significant 
stream(s). As such, Tier 1, 2, and 3 analyses will be evaluated in conformance with the 
previously outlined Napa County permitting guidance documentation. 
 

 Well Permit Standards � Applicable Tables available on the Napa County 
website on the Groundwater Sustainability page; 

 Draft GSA Response to the Governor�s Emergency Executive Order, prepared by 
Napa County, dated June 2, 2022; and 

 
 WAA Guidance Document, prepared by Napa County, adopted May 12, 2015.  
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A Tier 1 document, entitled Water Availability Analysis � AXR Napa Valley, was
prepared by Summit Engineering, Inc. in 2022 and submitted to the County of Napa for 
the project site. In response to this Tier 1, the County of Napa requested the following 
information outlined below. Summit Engineering, Inc. updated the Tier 1 for the project 
site in July 2024 and a copy can be found in Appendix D of this Report. 

 Water Availability Analysis 

a. Tier 1 - Provide a Parcel Specific Recharge analysis. If existing 
groundwater us exceeds parcel specific recharge, no net increase 
in groundwater use is required. Be sure to include all existing 
uses on the parcel, including vineyard and any residential use. 
 

b. Tier 2 � Provide a Well and Spring Interference analysis, there 
appears to be at least 1 neighboring well within 500� of the project 
well.  

 
c. Tier 3 � Project well is within 1,500� of a significant stream, please 

provide a Tier 3 Groundwater/Surface Water Interaction. 

1.0 BACKGROUND INFORMATION 

1.1 Project Description 

The project site is located on St. Helena Hwy N. approximately 2.5 miles northwest of 
St. Helena in Napa County (Figure 1, Appendix A). The project site is further identified 
by Napa County Assessor�s Parcel Number (APN) 022-080-025 and is approximately 
7.85-acres (AC) in size. Please refer to Appendix D of this report for a project site 
description and site plan illustration, provided in the July 2024 Water Availability 
Analysis � AXR Napa Valley prepared by Summit Engineering, Inc. Ground elevations 
across the project site range from approximately 300 to 360 feet above mean sea level 
(MSL). The project site is mapped as a Boomer-gravelly loam soil and a Perkins 
gravelly loam soil with hydrologic soil group ratings of C and B, respectively (NRCS, 
2020). 
  
There are three existing water supply wells on the project site, one of which currently 
supplies all water to the project site. This well that supplies water to the project site will 
herein be referred to as the project well. The project well is located in the southwest 
portion of the project site. The well located in the northwest portion of the project site is 
proposed to be destroyed with the acquisition of a well demolition permit from Napa 
County in accordance with Napa County Municipal Code Section 13.12, Article IV. The 
well in the eastern portion of the project site, adjacent to St. Helena Hwy., is proposed 
to remain as a backup well in accordance with Napa County Municipal Code Section 
13.12.460.B, or be destroyed with the acquisition of a well demolition permit from Napa 
County. Please refer to Appendix D of this Report for the locations of the on-site wells 
provided in Summit�s July 2024 Water Availability Analysis. A Well Completion Report 
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(WCR), archived by the California Department of Water Resources (DWR), was only 
found for the project well (WCR e0367373). The project well is completed to a depth of 
699 feet below ground surface (BGS), had a depth-to-water (DTW) of 92 feet BGS and 
had a yield of 125 gallons per minute (GPM) at the time of well completion. During the 
June 25, 2024 site visit, DTW measurements were conducted on the project well and 
the well adjacent to St. Helena Hwy. DTW in the project well and the well adjacent to St. 
Helena Hwy. measured 122 feet and 69.93 feet below top of casing (TOC), respectively. 
A copy of the WCR for the project well can be found in Appendix B.  Please refer to 
Figure 2 (Appendix A) for a map of the locations of the on-site wells.   
 
The location of the project well (WCR e0367373), along with a 500-foot radius and a 
1,500-radius around the well location, is shown in Figure 2 (Appendix A). EBA 
performed a literature search of WCRs archived by the California Department of Water 
Resources (DWR) and Environmental Permitting documentation archived within the 
Napa County Electronic Document Retrieval database. The scope of the research 
encompassed available records for wells located within a 500-foot radius of the project 
site. Publicly available septic system design drawings were used to further identify well 
locations on neighboring properties. After EBA personnel conducted a site visit and a 
literature search, two water supply wells were identified within 500 feet of the project 
well location. Please refer to Figure 2 (Appendix A) for an illustration of all identified well 
locations and Appendix B and C for the respective WCRs. A summary of well 
characteristics for neighboring wells within 500 feet of the project well is presented in 
Table 1.  
 

1 WCR: Well Completion Report 

1.2 Hydrogeologic Setting 

The Coast Ranges geomorphic province encapsulates the greater north bay area with 
northwest-trending ridges and valleys that run subparallel to the San Andreas Fault 
Zone. Regional geology surrounding the project site has been mapped to generally 
consist of Late Pleistocene to Holocene aged sedimentary deposits underlain by 
Pliocene to Miocene aged Sonoma Volcanics (United States Geological Survey 
[USGS], 2007). In the immediate vicinity of the project site, the surface geology has 
been mapped to consist predominantly of the Sonoma Volcanic unit described as 

 
TABLE 1 � SUMMARY OF WELL CHARACTERISTICS FOR NEIGHBORING WELLS  

WITHIN 500 FEET OF THE PROJECT WELL 
 

Legacy WCR1 

Number 

Distance to 
existing 

well (feet) 

Planned 
Use 

Drilling Depth 
(feet BGS) 

Static Water 
Level (feet BGS) 

Estimated 
Yield (GPM) 

119541 345 Domestic 260 35 14 

e0204390 395 
Domestic/ 
Irrigation 

579 110 120 
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pumiceous ash-flow tuff (Tst). Please refer to Figure 3 (Appendix A) for a map of the 
geology in the vicinity of the project site. 

Well Completion Reports maintained by DWR for nearby wells are consistent with 
mapped geology. While nearby wells are reportedly completed in primarily Sonoma 
Volcanics, one well (WCR 562078) is reportedly completed in predominantly 
sedimentary deposits. Wells completed in Sonoma Volcanics are logged as 
predominantly ash, clay, and embedded rock from the ground surface to the maximum 
depths explored. Water bearing zones for wells completed in Sonoma Volcanics are 
fractured rock, which are expected to be stochastically distributed and likely to have a 
wide range of transmissivity values depending on the extents of fracture networks. 
Reported well yields in nearby wells completed in Sonoma Volcanics range from 14 to 
125 GPM. According to Bulletin 118-4 (CDWR, 1975 and 1982), Sonoma Volcanic 
formation groundwater yields range from slight to moderate and have specific yields 
ranging from 0 to 15 percent. Please refer to Figure 3 (Appendix A) for a map of the 
geology in the vicinity of the project site.   
 
The lithology at the project site, observed by EBA during a recent site visit, was 
consistent with regional mapping.     
 
A mapped significant stream, Hirsch Creek, is located approximately 400 feet to the 
northwest of the project well (WCR e0367373), at its closest point. Please refer to 
Figure 2 (Appendix A) for a map of the project site in relation with Hirsch Creek.  
 
Natural springs were identified within the vicinity of the project site during EBA�s 
literature search and site visit. The closest spring to the project well was identified as a 
historical water right for the project site. During the June 25, 2024 site visit, EBA located 
the source of the project site spring on the adjacent parcel at 3131 St. Helena Hwy. N. 
The project site spring was located approximately 600 feet west of the project well 
within Hirsch Creek. It is EBA�s understanding that the spring is not in use. Please refer 
to Figure 2 (Appendix A) for a map of the project site in relation with the natural springs 
in the area. 
 
1.3 Local Climate 

Review of published data by the Parameter-Elevation Regressions on Independent 
Slopes Model (PRISM) Climate Group, indicates the 10-year (2012 � 2021) average 
annual rainfall in the vicinity of the project site as defined by correspondence with Napa 
County is 34.35 inches per year (Prism, 2023). EBA understands the 10-year rainfall is 
considered average as defined by correspondence with Napa County. The 10-year data 
were evaluated using the 4 km spatial resolution and the interpolate grid cell values 
function. 
 
Mean annual potential evapotranspiration (ETo) was estimated to be 45.02 inches per 
year based on reference ETo tables for Oakville provided in the California Irrigation 
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Management Information System (CIMIS) Reference Evapotranspiration Website 
(CIMIS, 2023). 

2.0 EXISTING AND PROPOSED ON-SITE GROUNDWATER DEMANDS 

Please refer to Appendix D of this Report for the water demand estimates provided in 
Summit�s July 2024 Water Availability Analysis, which will be used for the Tier 2 and 3 
analyses herein. It is EBA�s understanding that the existing and proposed groundwater 
demand for the project includes domestic use, landscape irrigation use, vineyard 
irrigation use, and winery use. Water supply for the existing and proposed groundwater 
demand for the project will be provided exclusively from the project well located on-site.  
 
 
3.0 GROUNDWATER RECHARGE ANALYSES 

3.1      Project Site Groundwater Recharge Methodology 

EBA analyzed the project site groundwater budget by comparing estimated inflows and 
outflows from the fractured-rock aquifer complex. The volume available for recharge 
was estimated based on precipitation as the principal source of inflow while outflows 
were estimated based on run-off, evapotranspiration, canopy interception, and spring 
losses. While secondary sources of inflow (such as upgradient boundary flow), and 
secondary sources of outflow (such as downgradient boundary flow, and surface-water-
groundwater interaction) potentially contribute to the groundwater budget, they are 
assumed to be equal and resultant in no net gain or loss. Based on this approach, the 
following equation was used to calculate potential volume of water available for 
recharge:  
 

Volume of Water Available for Recharge = P � (R + ETa + ECI + S) 
 
where �P� is equal to precipitation (in acre-feet per year [AFY]), �R� is equal to run-off (in 
AFY), �ETa� is equal to actual evapotranspiration (in AFY), �ECI� is equal to evaporative 
losses related to canopy interception (in AFY) and �S� is equal to spring flow (in AFY). 
The groundwater recharge analysis was performed during average precipitation years 
(10-year period from 2012 to 2021). Details regarding the calculation of each of these 
variables are presented below.   

Precipitation (P) 

The total volume of precipitation that falls within the area of the project site was 
calculated by multiplying the average annual precipitation rate (34.35 inches per year) 
by the sum of the area of the project site (7.85 AC). The total annual precipitation over 
this area corresponds to approximately 22.47 AFY during average precipitation years. 
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Run-off (R) 

The percentage of the total precipitation that results as outflow (i.e., run-off) was 
estimated by comparing the ground slopes within the project site to run-off coefficients 
(RCs) for various types of developed and natural settings (Napa County Road & Street 
Standards, 2021). In general, slope surfaces were separated by areas identified as 
�low� (0 to 5 percent), �normal� (5 to 10 percent), �high� (10 to 30 percent), and 
�extreme� (greater than 30 percent). In this regard, the relative percentages of slopes 
within the project site that align with these categories are approximately 48, 15, 36, and 
0 percent, respectively. These areas, in turn, were further separated by the types of 
settings. Table 2 below provides a breakdown of the setting types and range of RCs 
used in the analysis:  
 

 
Using the aforementioned variables, the annual run-off volume for each area was 
calculated by multiplying the respective areas by the annual precipitation volume, 
followed by multiplying the corresponding products by the applicable RC. Please note 
that the acreages summarized in Table 2 correspond to existing land use of the project 
site parcel.  The summation of all the area run-off volumes equates to the total annual 
run-off volume for the entire project site. The average annual run-off volume was 
calculated to be approximately 7.81 AFY during average precipitation years. 
 
Actual Evapotranspiration (ETa)

As previously noted in Subsection 1.3 (Local Climate), the annual potential 
evapotranspiration (ETo) for the area is estimated to be 45.02 inches per year, which 
translates to a total ETo volume of approximately 29.45 AFY within the area of the 
project site parcel. Actual Evapotranspiration (ETa) in turn, was calculated using a Water 
Use Classification of Landscape Species (WUCOLS) site specific model as described in 
A Guide to Estimating Irrigation Water Needs of Landscape Plantings in California (UC 
Cooperative Extension, 2000). The WUCOLS model estimates ETa for the native 
vegetation and landscaping. A review of aerial photography was utilized to determine 
appropriate species factors (KS) and density factors (KD) as outlined in the WUCOLS 
Guidance Documentation.  A microclimate factor (KMC) of 1 was selected based upon 
review of available climate data. Resulting landscape coefficients (KL) were then 
multiplied by respective unit areas to determine an estimated ETa for these vegetation 
types within the project site parcel. 

TABLE 2 (PROJECT SITE) 
RUNOFF COEFFICENTS AND AREAS 

Land Type Area (AC) Runoff Coefficient (RC) 

Oak Woodland 4.10 0.27 - 0.42 

Seasonal Grasses 0.25 0.27 

Vineyards 3.00 0.28 - 0.43 

Resident 0.50 0.40 - 0.60 

TOTAL 7.85 - 
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Proposed vineyard ETc (Crop Evapotranspiration) was calculated in general accordance 
with methodologies described in the California Crop and Soil Evapotranspiration for 
Water Balances and Irrigation Scheduling/Design (CDWR, 2003). A vineyard crop 
density of 60 percent cover was assumed. The reference crop evapotranspiration value 
for this crop type, crop cover, and region is 27.23 inches per year during typical years 
(Table 5, Zone 8). The evapotranspiration demand is provided by the evapotranspiration 
from effective precipitation in addition to evapotranspiration from applied water. As 
such, the amount of applied water reported for the vineyard (0.50 AFY per AC), was 
subtracted from the reference crop evapotranspiration value (CDWR, 2003) to yield a 
unit crop evapotranspiration value due to effective precipitation alone (unit ETc). Note 
the unit ETc equates to the volume of precipitation across the project site parcel that will 
be lost by evapotranspiration and not available for groundwater recharge. ETa for 
existing vineyard was calculated by multiplying the unit ETc by the associated acreage 
of vineyard. These calculations for vineyard ETa were performed during average 
precipitation years. 
 
The total ETa within the project site parcel was then calculated to represent 
approximately 6.43 AFY during average precipitation years.  
 
Canopy Interception (ECI) 

Canopy interception corresponds to the fraction of rainfall that is intercepted by the 
canopy of trees and shrubs and subsequently lost to evaporation. This fraction was 
estimated using equations developed by Helvey and Patric (Helvey & Patric, 1965) that 
utilize gross rainfall, throughput (i.e., rainfall that reaches the ground through spaces in 
the vegetative canopy and as drip from leaves, twigs, and stems), and stemflow (i.e., 
rainfall that is caught on the canopy and reaches the ground by running down stems) 
variables. The calculation excluded grassland, vineyard, surface water bodies, 
pavement, and roof areas as the fraction of canopy interception for these areas is 
assumed to be negligible or not applicable. All other areas within the project site 
covered by tree canopy (approximately 4.10 AC) were subjected to canopy interception 
losses. Canopy interception loses were calculated to be approximately 0.69 AFY during 
average precipitation years. 

Springs (S) 
Spring activity was found in the vicinity of the project site during EBA�s literature search 
and during the June 2024 site visit. Therefore, five percent of rainfall was assumed as 
spring flow for the project site. Springs loses were calculated to be approximately 1.12 
AFY during average precipitation years. 

Water Budget Results 

Using each of the calculated values in the groundwater recharge equation, the 
corresponding estimated volume of water available for groundwater recharge on the 
project site is approximately 6.42 AFY during average precipitation years. The existing 
groundwater demand for the project site is 2.998 AFY. Based on Summit�s July 2024 
WAA, which calculated an estimated groundwater demand of 2.998 AFY, this total 
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groundwater use equates to approximately 47 percent of the water available for 
recharge in the area of the project site during average precipitation years. Results from 
the project water budget analysis are summarized in Table 3 below.
 

 
TABLE 3 

RESULTS FROM PROJECT SITE RECHARGE CALCULATIONS 
AVERAGE RAINFALL YEAR 

Description Inflow/Outflow Volume (AFY) 

Precipitation Inflow +22.47 

Run-off Outflow - 7.81 

Actual Evapotranspiration Outflow - 6.43 

Canopy Interception Outflow - 0.69 

Springs Outflow                  - 1.12 

TOTALS - 6.42

AFY: Acre-Feet per year. 

4.0 WELL INTERFERENCE 

Tier 2, outlined in the WAA Guidance document and the Well Permit Standards � 
Applicable Tables, requires that a well interference evaluation be conducted for a 
project well, constructed less than 500 feet to nearby wells. The project well is located 
less than 500 feet to a nearby well(s). Therefore, the following Tier 2 evaluation to 
assess the potential drawdown in the nearby well(s) is described below in the following 
sections. 
 
4.1      Drawdown Characteristics 

There are three existing water supply wells on the project site, one of which currently 
supplies all water to the project site. However, since no observation well data exists, the 
distance-drawdown analysis will be performed using available data.  
 
The nearest well (WCR 119541) to the project well is approximately 345 feet away and 
will be used for the Tier 2 analyses.   
 
4.2      Daily Water Demand 

In accordance with the estimates outlined in the July 2024 Water Availability Analysis 
(Appendix D), the projected total annual groundwater use for the project is 2.998 AFY. 
As described in Section 2.0, the existing and proposed groundwater demand for the 
project includes domestic use, landscape irrigation use, vineyard irrigation use, and 
winery use. The total annual groundwater use for the existing vineyard irrigation of 
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0.850 AFY (276,973 gallons), is equivalent to a maximum daily water demand of 
approximately 1,539 gallons per day (GPD), assuming a 180-day growing season. The 
maximum daily water demand of approximately 3,435 GPD for domestic water use was 
estimated in Table 3 of the July 2024 Water Availability Analysis. The total annual 
groundwater use for the landscape irrigation of 0.175 AFY (57,024 gallons), is 
equivalent to a maximum daily water demand of approximately 156 GPD, assuming a 
365-day use frequency. Finally, the maximum daily water demand of approximately 
1,148 GPD for winery process water was estimated in Table 1 of the July 2024 Water 
Availability Analysis. Therefore, the total annual groundwater use for the project site of 
approximately 2.998 AFY is equivalent to a maximum daily water demand of 
approximately 6,278 GPD.    
 
4.3      Pumping Rate and Duration 

As presented above, the daily water demand is approximately 6,278 GPD. Whereas the 
demand would likely occur intermittently throughout the day, the total volume was 
assumed to be pumped at one time as a conservative measure.  
  
There are three existing water supply wells on the project site, one of which is currently 
active. The pumping duration required to meet the maximum daily water demand was 
estimated based on an average corrected yield (42 GPM) from the data collected from 
the WCRs of water supply wells located in close proximity to the project site. According 
to these WCRs, the majority of these wells appear to be completed in similar lithology 
as the project well. Please note that not all wells completed in similar lithology are 
screened at similar depths as the project well and do not have similar yields as the 
project well. Notable exceptions include wells identified by WCR numbers 119541, 
34995, 813839, and 384931. These wells reported estimated yields of 14, 15, 15, and 
25 GPM, respectively, at the time of well completion. These yields vary from the project 
well, which yielded 125 GPM at the time of well completion. The range in yields reported 
in the wells in close proximity to the project site demonstrates the variability of yields 
among wells completed in Sonoma Volcanic units (Napa County, 2022a). Please refer 
to Figure 2 (Appendix A) for the locations of the neighboring wells and their approximate 
distance from the project well.  
 
At an average conservative pumping rate of 42 GPM, approximately 149 minutes 
(approximately 2.5 hours) of pumping is required to reach the maximum daily water 
demand. It should be noted that the analysis conducted herein regarding well 
interference and stream depletion assume that all groundwater will be pumped from the 
project well. 
 
4.4      Aquifer Transmissivity 

Determination of aquifer transmissivity was accomplished using available data from the 
WCRs of water supply wells screened in lithology the project site well is completed in.  
The average corrected yield (42 GPM) and average drawdown (369 feet) data recorded 
in the WCRs was used in empirical transmissivity equations published in the 
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Groundwater and Wells (Driscoll, 1986) and the Manual of Applied Field Hydrogeology
(Weight & Sonderegger, 2001). The methods used to calculate transmissivity are 
presented below: 
 
Method I: 

2000
 
 
for a confined aquifer, where �Q� is discharge rate (GPM), �s� is feet of drawdown in the 
well, and �T� is transmissivity (gallons per day per foot [GPD/ft]).  For the purpose of this 
analysis, the aquifer is assumed to be partially confined based on the description given 
by the well driller at the time of well installation. Please note that an 80 percent multiplier 
was applied to the yield data to account for well inefficiency (assumed). The 
corresponding results from the calculation indicated a transmissivity value of 228 GPD/ft 
(30.5 square feet per day [ft2/day]). 
 
Method II: 

38.9 .   
 
where   = transmissivity (ft2/day) 
   = specific capacity (gallons per minute per foot) 
 
The specific capacity was defined as the quotient of 42 GPM as the pumping rate and 
the measured drawdown of 369 feet. The corresponding results from the calculation 
indicated a transmissivity value of approximately 2.99 ft2/day (22.4 GPD/ft). 
 
Based on the methods used above, aquifer transmissivity estimated from water supply 
wells in the vicinity of the project site ranges between approximately 22.4 and 228 
GPD/ft. 
 
4.5      Well Interference Characteristics 

The evaluation of well interference was conducted utilizing a distance-drawdown 
analytical computer model. Given a discharge rate and estimates of aquifer 
characteristics, the analytical model predicts groundwater drawdown as a function of 
distance from a pumping well.  For this study, the classic nonequilibrium equation of 
Theis (1935) and the modified nonequilibrium equation of Jacob (1946) were used as 
the basis of our analysis.   

Aquifer characteristics for the model were based on WCR data and literature values. As 
discussed previously in Section 4.4, a range of aquifer transmissivity values were 
calculated using available data from the WCRs and empirical transmissivity equations. 
A range of aquifer storage coefficient values were also calculated for the model, using 
available data from the WCR data and literature values. EBA calculated an approximate 
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range of aquifer storage coefficient values by multiplying the range of specific storage 
values (Fissured Rock, 1.0x10-6 to 2.1x10-5) provided on Table F-3 in Appendix F of the 
WAA Guidance document by the approximate saturated aquifer thickness in the project 
site area. The saturated aquifer thickness (635 feet) in the project site area was 
estimated based on the average static groundwater level and the maximum well 
completion depth from values recorded on WCRs of wells located in close proximity to 
the project site. This corresponds to storage coefficient values ranging from 0.00064 to 
0.013. In an effort to further refine the estimated transmissivity and storage coefficient 
values, EBA integrated the ranges presented above into the Theis equation in order to 
further calibrate the transmissivity and storage coefficient as observed in the wells in the 
area. 
 
The following input parameters were therefore used in the analytical model: 
 
 Pumping Rate: 42 GPM 
 Aquifer Transmissivity:  122 GPD/ft 
 Aquifer Storage Coefficient:          0.013 
 Pumping Duration: 149 minutes (approximately 2.5 hours) 

 
According to Table 2B of the WAA Guidance document and the Napa County Well 
Permit Standards � Applicability Tables, any neighboring well(s) ( 6-inch diameter 
casing) within 500 feet of a project well, screened within the same aquifer as the project 
well, must have an estimated drawdown of 10 feet or less. EBA conducted the distance-
drawdown analytical computer model for the project well, utilizing the aquifer 
transmissivity and aquifer storage coefficient provided above. Based on these aquifer 
characteristics and the pumping duration required to meet the proposed project 
maximum daily water demand (149 minutes), the analytical computer model predicts 
approximately ten feet of drawdown at a distance of 22 feet, and zero drawdown at 50 
feet. As a conservative measure, EBA conducted a second distance-drawdown 
analytical computer model for the project well, utilizing the same model input 
parameters provided above. However, the second model assumed a conservative 
pumping duration of one day required to meet the project maximum daily water 
demand. Results from the second model predicts approximately ten feet of drawdown at 
a distance of 68 feet, approximately one foot of drawdown at a distance of 110 feet, and 
zero drawdown at 155 feet. Please note that the above calculations assume 95% 
recovery within the pumping well before beginning the next pumping cycle.   
  
According to Table 2B of the WAA Guidance document and Napa County Well Permit 
Standards � Applicability Tables, any neighboring well(s) ( 6-inch diameter casing) 
within 500 feet of a project well, screened within the same aquifer as the project well, 
must have an estimated drawdown of 10 feet or less. As predicted by the distance-
drawdown model presented above, the project well must be located no less than 
approximately 22 feet from any nearby groundwater well(s) to be in conformance with 
Napa County Guidelines ( 10 feet of drawdown). Thus, the location of the project well 
shown on Figure 2 (Appendix A), satisfies this 22-foot distance to a nearby well, and is 
therefore in conformance with Napa County Guidelines. 
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5.0 SURFACE WATER DEPLETION FROM GROUNDWATER PRODUCTION 

Tier 3, outlined in the WAA Guidance document and the Well Permit Standards � 
Applicability Tables, requires that a groundwater/surface water interaction evaluation be 
conducted for a project well, located within 1,500 feet of surface waters. As previously 
mentioned, a mapped significant stream, Hirsch Creek, is located approximately 400 
feet to the northwest of the project well (WCR e0367373), at its closest point. 
 
According to the WAA Guidance document, �streamflow depletion will be calculated 
using industry standard methods appropriate to the aquifer under consideration; such 
methods include the Hantush Equation applicable for aquifers hydraulically connected 
with surface waters (Hantush, 1965).� EBA used the web-based United States 
Geological Survey (USGS) STRMDEPL08 tool to characterize streamflow depletion 
from a nearby pumping well (USGS, 2022). As outlined in Section 4.0, EBA refined the 
estimated transmissivity and storage coefficient values by integrating the ranges into the 
Theis equation to further calibrate the transmissivity and storage coefficient. Distance 
drawdown output results of the Theis Equation suggest that drawdown from the 
pumping of the project well should not extend past a linear distance of 155 feet when 
pumping at a rate of 42 GPM for approximately one day. Please refer to Section 4.0 
above for a description of the calculations for the model parameter values, storage 
coefficient, and transmissivity. 
 
The following assumed parameter values were input into the model: 
 

 Distance between the project well and Hirsch Creek (400 feet); 
 Transmissivity value of 122 GPD/ft (16.3 ft2/day); 
 Storage coefficient value of 0.013; 
 Streambed Leakance value of 100 feet;  
 A pumping rate of 42 GPM, as per the average corrected yield from WCRs; and  
 A pumping duration of 1 day.  

  
EBA utilized the aquifer transmissivity of 16.3 ft2/day and aquifer storage coefficient of 
0.013 in the streamflow depletion model based on the calibration using the Theis 
Equation as outlined above. The results of the streamflow depletion model does not 
indicate stream depletion at a distance of 400 feet from the project well to Hirsch Creek. 
 
Based on the aforementioned calculations, it is EBA�s opinion that pumping from the 
project well will not contribute to streamflow depletion in Hirsch Creek using the 
variables and assumptions as noted above.  It should also be noted that the distance 
drawdown calculation using the Theis Equation presented above suggests no 
drawdown from the pumping well at a distance of 155 feet which correlates with the 
Hantush Equation.   
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6.0 SPRING INTERFERENCE  
 
As described previously in Subsection 1.2, the historical spring water right that exists for 
the project site was located approximately 600 feet west of the project well and was 
identified as within Hirsch Creek. This spring was the closest spring to the project well 
found during EBA�s literature search and site visit. Given the lack of stream depletion in 
Hirsch Creek as a result of pumping from the project well for the proposed project, no 
spring interference is anticipated for any natural spring in the area. Further, it should be 
noted that the distance drawdown calculation using the Theis Equation presented above 
suggests no drawdown from the pumping well at a distance of 155 feet which correlates 
with no anticipated spring interference.   
 
 
 7.0 CONCLUSIONS  
 
The results of the WAA have indicated that the groundwater demand associated with 
the project site (2.998 AFY) is not expected to have a significant impact on current and 
future groundwater availability, surface water, or neighboring wells under existing or 
foreseeable future use conditions. This conclusion is based on the following: 
 
 According to the water recharge analyses conducted herein, the amount of water 

available for recharge over the project site area, during average precipitation 
years, was calculated to be approximately 6.42 AFY.  Based on the estimated 
groundwater demand of 2.998 AFY, this total groundwater use equates to 
approximately 47 percent of the water available for recharge in the area of the 
project site during average precipitation years. 

 
 Based on the analysis presented herein, it does not appear that pumping in the 

project well will be able to substantially influence any existing neighboring wells.  
As predicted by the distance-drawdown model presented herein, the project well 
must be located no less than approximately 22 feet from any nearby groundwater 
well(s) to be in conformance with Napa County Guidelines ( 10 feet of 
drawdown).   

 With regards to the effects of groundwater pumping at the project site on flow of 
water in Hirsch Creek, surface water depletion as a result of on-site groundwater 
extraction is expected to be de minimis.  

 
Based on the results of this evaluation, it is EBA�s professional opinion that the Tier 1, 2, 
and 3 analyses are in conformance with the requirements outlined in Napa County�s 
WAA Guidance Document and Well Permit Standards.  
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8.0    LIMITATIONS  

This report was prepared in accordance with generally accepted standards of 
professional hydrogeologic and engineering principles and practices at the place and 
time this study was performed. This warranty is in lieu of all other warranties, either 
expressed or implied. The conclusions presented herein are based solely on information 
made available to us by others, and includes professional interpretations based on 
limited research and data. Based on these circumstances, the decision to conduct 
additional investigative work to substantiate the findings and conclusions presented 
herein is the sole responsibility of the Client. No guarantee is made that groundwater of 
sufficient quantity or quality will be found in any specific depth or interval nor that 
pumping will not affect quality nor quantity of water found and/or subsidence. This report 
has been prepared solely for the Client and any reliance on this report by third parties 
shall be at such party's sole risk. 

9.0 CLOSING 

EBA appreciates the opportunity to be of service on this project. If you should have any 
questions regarding the information contained herein, please do not hesitate to contact 
our office at (707) 544-0784. 

Sincerely, 
EBA ENGINEERING 

Prepared by Reviewed by 

______________________  _____________________________________ 
Ian Penn, G.I.T. Matthew Earnshaw, P.G., C.E.G., C.Hg., QSD 
Project Geologist Vice President � Senior Hydrogeologist  

Appendices: Appendix A: Figures 
Appendix B:  On-Site Well � Water Well Completion Report 
Appendix C:  Off-Site Wells � Water Well Completion Reports 
Appendix D:  Existing and Proposed Water Use 
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