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MEMORANDUM 

Date: May 11, 2026 

To: Enrique Torres, Napa County PBES 

From: James R. Bushey, P.E. 

Subject: Howell Mountain Cemetery (P20-00030) 

This memo provides additional information regarding construction of a replacement well to serve 
the referenced Project.  During preparation of a map to support the application for a well permit 
it was discovered that there are existing springs on adjacent parcels that appear to be used for 
domestic and/or agricultural purposes.  Plotting the location of these springs revealed that they 
are within 1500 feet of the proposed location for the well.  The Interim Napa County Well Permit 
Standards and WAA Requirements, January 2024, shows that a replacement well proposed 
within 1500 feet of a spring requires a Tier 2 Water Availability Analysis (WAA) unless two 
conditions are met.  The document states that the analysis is not required if: 1) the proposed 
replacement well is located further away from the neighboring spring than the existing well and 
2) there is no increase in groundwater use.

The attached map shows that the proposed location of the replacement well is substantially 
further from the springs than the existing well and that no other springs or existing wells are 
known to exist in the vicinity of the proposed well.  The WAA prepared by RSA+ dated January 
31, 2020, shows that proposed groundwater use will be approximately 18% less than existing 
use.  The actual reduction in groundwater use will be somewhat greater as the project has since 
been modified based on County comments to eliminate employees at the project site and the 
projected reduction in groundwater use will be at least 20%. 
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1500' Spring Setback

Blueline Streams

Notes:
1) This document only shows wells in close
proximity to the subject parcel, not all wells
located within the extents of the aerial photo.
2) Existing well and spring locations
determined by review of publicly available
documents and have not been field verified.
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MEMORANDUM 

Date: July 1, 2025 

To: Mr. Ray Zucker 

Heron Pacific  

Sent via email (rzucker@heronpacific.com) 

From: Jim Bushey 

Sam Lowthorp  

Subject: Groundwater Recharge  

P20-00030 Howell Mountain Cemetery     

1225 Howell Mountain Road, Angwin, California 

APN 018-120-016 & 018-120-027 

Introduction 

The Howell Mountain Cemetery property (referred to herein as “subject parcels”) is located on 

parcels 018-120-016 and 018-120-027. The subject parcels are located east of Angwin and consist 

of ±109.3 acres per the Napa County Assessor’s office. This analysis presents the calculation of 

parcel-specific groundwater recharge for the subject parcels.  

The projected annual water demands presented in this memorandum have been prepared as directed 

by Napa County in accordance with the Water Availability Analysis Guidance Document (Napa 

County, 2015).  The average annual groundwater recharge for the subject parcel was calculated using 

parcel-specific recharge based on Napa County’s guidance for parcels located outside of the Napa 

Valley Floor and groundwater deficient areas. 

Groundwater Recharge 

All groundwater in Napa Valley, apart from salt water intrusion, is derived from the infiltration of 

precipitation on the alluvial plains and adjacent mountains (Kunkel and Upson, 1960). There is 

limited data that includes the subject parcels and no prior water budgets calculating groundwater 

recharge percentages for nearby parcels could be located.  

Luhdorff & Scalmanini Consulting Engineers (LSCE) and MBK Engineers (MBK) previously 

conducted a water budget analysis for Napa County that covered eight subwatersheds and tributary 
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watersheds (LSCE and MBK, 2013). The LSCE and MBK report created water balances for the 

subwatersheds using the following factors: 

The water balance data presented for each watershed spanned eight years and included a range of data 

including average, dry, and wet year data to estimate an overall average water balance. From this 

water balance the precipitation recharge potential of the watersheds was extrapolated.  

The study areas in LSCE and MBK’s report encompassed roughly 446 square miles of Napa County. 

The subject parcels are not located within any of the study areas but fall within 1 mile of the “Conn 

Creek Watershed” which includes part of Angwin, Chiles Valley, and Lake Hennessy. Given the 

proximity to the subject parcels, the groundwater recharge for the “Conn Creek Watershed”, 

calculated at 21%, was taken into consideration.  

Since the subject parcels lie outside of the watersheds identified by LSCE and MBK, the average 

recharge rate across all study areas was calculated. Using a weighted average function comparing the 

size of each watershed outlined in the report and their calculated recharge rates, it was determined 

that the average recharge rate across all 446 square miles was 15.6%. While this method is a more 

general approach, its results were taken into consideration. 

To better assess geologic similarities, the Santa Rosa Sheet of the Geologic Map of California, 

prepared by James B. Koenig, was consulted. It was determined that the subject parcels most closely 

resemble the geologic characteristics of the Redwood Creek and Napa Creek Watersheds, which 

exhibit recharge rates of 10% and 11%, respectively. These watersheds, like the subject parcels, are 

largely composed of Cretaceous-era marine sediments. In contrast, other study areas are primarily 

underlain by Sonoma Volcanics with interspersed alluvial deposits and various marine sediments. 

For the purposes of this report, a baseline groundwater recharge rate of 10–11%, consistent with the 

Redwood and Napa Creek Watersheds, was used. However, due to more sloped terrain, denser 

vegetation, and a higher proportion of Cretaceous-era marine sediments within the subject parcels—
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all factors that can limit recharge—the recharge estimate was further adjusted to a more conservative, 

site-specific rate of 8%. 

The subject parcels are made up of 109.3 acres and receive an average annual rainfall of 33.65 inches 

per the Napa County PRISM data (MeanPrecip_WY_2012_2021_PRISM). The PRISM grid data 

was overlayed with current parcel boundaries in ArcGIS to find the approximate number of acres 

that fall within each overlaid PRISM grid. By doing this, a weighted average is calculated to find 

the average annual rainfall within the boundaries of a specific parcel. From this data, an average 

annual rainfall of 33.65 inches was calculated for water years 2012 through 2021 and will serve as the 

parcel’s “normal” water year conditions. By multiplying the size of the subject parcel by the average 

annual rainfall, it is estimated that the subject parcel received a total of 3677.95 acre-inches of rain 

per annum between 2012 and 2021. The 3677.95 acre-inches is then converted to acre-feet for a total 

of 306.50 acre-feet. Average annual recharge during this period is therefore 8% of the 306.50 acre-

feet total annual precipitation or ±24.52 acre-feet of recharge.  

Conclusion 

The location of the subject parcels offers limited groundwater-related data and no existing water-

balance analyses could be located that provide site specific recharge estimates. Since the proposed 

water demands for the project are below 1 acre-foot per annum, we believe an estimation of 

groundwater recharge based on publicly available data will suffice in meeting the requirements of this 

project. A conservative estimate of 8% groundwater recharge was assigned to the subject parcels and 

groundwater recharge is estimated at 24.52 acre-feet per annum. 
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