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15.0

PARTIAL RECIRCULATED DRAFT EIR COMMENTS
AND RESPONSES

15.1

INTRODUCTION

This chapter contains responses to each of the comment letters submitted regarding the Tierra Robles
Planned Development Partial Recirculated Draft EIR (RDEIR). Similar to the comments and responses on
the 2017 Draft EIR, each bracketed comment letter is followed by numbered responses to each bracketed
comment. The responses amplify or clarify information provided in the RDEIR and/or refer the reader to
the appropriate place in the document where the requested information can be found. Comments that
are not directly related to environmental issues (e.g., opinions on the merits of the project that are
unrelated to its environmental impacts) are either discussed or noted for the record, as appropriate.
Where revisions to the RDEIR text are required in response to the comments, such revisions are noted in
the response to the comment and are also listed in the Errata section of the Executive Summary for this
Final EIR. All new text is shown as underlined (example) and deleted text is shown as strike through
(example).
The changes to the analysis contained in the RDEIR represent only minor clarifications or amplifications
and do not constitute significant new information or change any of the conclusions of the RDEIR.
Therefore, in accordance with CEQA Guidelines, Section 15088.5, recirculation of the RDEIR is not
required.

15.2

PARTIAL RECIRCULATED DRAFT EIR COMMENTS

A list of agencies, organizations, and interested persons who have commented on the content and
adequacy of the RDEIR is provided below. A copy of each numbered comment letter and a lettered
response to each comment is provided in Section 15.3, PARTIAL RECIRCULATED DRAFT EIR RESPONSES TO
COMMENTS.

COMMENT LETTERS / CORRESPONDENCE
State Agencies
No State Agencies Commented on the RDEIR.
Local Agencies/Tribal Agencies
1. Bella Vista Water District, February 2, 2021
Commenting Persons
2.
3.
4.
5.
6.

Remy Moose Manley, February 2, 2021
James and Teresa Griffith
Kelly Tanner
Brad and Barbee Seiser, February 2, 2021
Daniel Hoer
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7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Gerald and Susan Hayler, February 2, 2021
Leslie Golden
David Munro
Sara and Glenn Hoxie, February 1, 2021
Robert Grosch – Letter A
Robert Grosch – Letter B
Robert Grosch – Letter C
Robert Grosch – Letter D
Robert Grosch – Letter E
Robert Grosch – Letter F
Robert Grosch – Letter G
Robert Grosch – Letter H
Robert Grosch – Letter I
Shasta Living Streets - February 1, 2021
Gunther and Jean Sturm, January 20, 2021
Georgia LaMantia, January 31, 2021
Pat Jones, December 28, 2020
Vickie Wolf, February 2, 2021
Janet Wall, February 2, 2021
Raymond and Carol Ramos, February 1, 2021
Richard and Mary Martin, January 26, 2021
Sandra Kotch, February 2, 2021
Nancy Main, February 2, 2021
David Codromac, January 15, 2021

FINAL Partial Recirculated EIR November 2021

15-2

COMMENTS AND RESPONSES

TIERRA ROBLES PLANNED DEVELOPMENT
ZONE AMENDMENT Z10-002
TRACT MAP 1996
SCH NO. 2012102051

15.3
PARTIAL RECIRCULATED DRAFT EIR RESPONSES TO
COMMENTS
MASTER RESPONSES TO COMMENTS
Master responses to comments raised in multiple comment letters on the RDEIR have been prepared to
address comments related to general issues that are common throughout several comment letters. The
intent of a master response is to provide a comprehensive response to an issue so that all aspects of the
issue are addressed in a coordinated, organized manner in one location. This reduces repetition of
responses. When an individual comment raises an issue discussed in a master response, the response to
the individual comment includes a cross reference to the appropriate master response. For example, if a
comment identifies a question concerning an extension to the public review period, the response will
include the statement, “refer to Master Response-1.”
Numerous comments covered similar issues, particularly with regards to water supply demand and
availability, the Traffic Evacuation Study, Wildfire Hazards, and The Tierra Robles Community Services
District and Tierra Robles HOA. In order to reduce repetitive responses, this document includes a “Master
Responses to Comments” specifically focusing on the above noted concerns raised through the RDEIR
public review.

WRITTEN AND VERBAL COMMENTS
Written and verbal comments received on the RDEIR during the public review period are also addressed
in their entirety in this section. Each comment has been assigned a reference code. The responses to
reference code comments follow each letter. A response is provided for each comment raising
significant environmental issues, as received by the County during the RDEIR public review period.
Where appropriate, the commenter may be referenced back to the Master Responses to Comments
noted above.
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Master Response-1: Water Supply Analysis
General Discussion
Numerous comments were received on the Partially Recirculated Draft Environmental Impact Report
(RDEIR) regarding potential impacts on water supply and the water demand calculations used in the
project analysis. Some comments regarding the water supply analysis focused specifically on the
methodology used in RDEIR to calculate the water demand calculations for the project
The proposed project consists of 166 single-family residential lots ranging in size from 1.19 to 6.81 acres
zoned for rural residential development. This is similar to other areas within the County that are zoned
for rural residential development and includes many of the areas and parcels within the Bella Vista Water
District (BVWD). It is important to note that the proposed project would not change the overall density of
dwelling units contemplated in the County’s General Plan or what was considered in BVWD’s 2015 Urban
Water Management Plan (2015 UWMP). Therefore, development of the proposed project is consistent
with the long-term growth projections anticipated in these documents. As described in detail below, the
proposed project would use water at a reduced rate compared to typical rural residential development
within the BVWD. 1
The potential impacts of the proposed project on water supply were evaluated in Section 5.17 of the
RDEIR by comparing the anticipated project effects on water service with existing conditions. The
evaluation is based on the professional judgment by qualified engineers at Tully &Young, an analysis of
project consistency with the goals and polices of the Shasta County General Plan, and the significance
criteria established by Appendix G of the State CEQA Guidelines, which the County has determined to be
appropriate criteria for this RDEIR. The findings from the Water Demand Evaluation (Tully & Young, 2017)
have also been referenced when determining potential impacts of the proposed project.
The available water supply analysis for the project is based on the BVWD adopted Urban Water
Management Plan. As such the analysis is correctly based on projections adopted by the BVWD. The RDEIR
notes that based on BVWD UWMP projections that there could be a water supply shortfall during a
multiple dry year event. As such, the RDEIR requires mitigation to reduce potential impacts for a potential
water supply shortfall. As discussed on page 5.17-18 of the RDEIR, to mitigate this potential shortfall, the
proposed project would be required to provide an alternative water supply during dry-year conditions
until such time as the proposed project’s demands have existed for three 100-percent water allocation
years and are included in BVWD’s baseline water demand. Implementation of Mitigation Measure 5.174b requires the project applicant to identify and implement an Agreement to augment (i.e., supply) BVWD
dry-year water supplies until such time as the proposed project’s water demands have existed for three
100-percent Central Valley Project water allocation years delivered by USBR. Water supplies would be a
minimum of 90 percent of the project’s prior year water usage. Page 5.17-19 of the RDEIR, the mechanics

Portions of this master response are based on a letter dated September 24, 2021 from S2 ~ J2 Engineering, Inc., the
project applicant’s engineer, to the Shasta County Director of Resource Management. This letter is provided as
Attachment 1 to this response to comments section. TheS2 ~ J2 Engineering, Inc. letter was peer reviewed by
qualified engineers at Tully & Young, subconsultant to Kimley-Horn and Associates, Inc., the County’s
environmental consultant for the proposed project. A memorandum dated September 28, 2021 from Tully & Young
regarding their review of the S2 ~ J2 Engineering, Inc. letter is provided as Attachment 2 to this response to
comments section.

1
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of transferring a supplemental water supply from the Clear Creek Community Services District to BVWD
to serve the proposed project during dry-year periods are explained.
The water supply availability discussion is provided on pages 5.17-17 to 5.17-20 of the RDEIR. The
discussion below provides an explanation of why the water demand analysis in the RDEIR (pages 5.7-14
to 5.17-17) is adequate.
As noted on page 3-21 of the PROJECT DESCRIPTION (Section 3.0 of the 2017 Draft EIR), in an effort to
provide specific guidance for future lot development, individual “Lot Book” pages were developed to
reflect the unique characteristic for each lot with the goal of providing long-term resource protection,
including the management and maintenance resources, as directed by the Tierra Robles Wildland
Fuel/Vegetation Management Plan (TRWF/VMP). The designated building envelope for each individual lot
would allow for the area to be cleared and graded for the construction of one single-family residence and
limited accessory structures. Furthermore, the Lot Book restricts the irrigated outdoor space for any lot
to a maximum of 5,000 square feet. Other restrictions prohibit raising or boarding large animals such as
horses or other livestock. The Lot Book is included in its entirety in Appendix 15.2, TIERRA ROBLES
COMMUNITY SERVICES DISTRICT, of the 2017 Draft EIR. Please see Master Response #4, below, regarding
the enforcement capabilities of the proposed Tierra Robles Homeowners Association.
As noted above, the proposed project would restrict the development footprint within each lot and
stipulate that the development envelope may include a maximum of 5,000 square feet of irrigable
landscape, with no irrigable landscape outside of the designated envelope. All homes will be required to
be built to the latest California Building Code (CBC) requirements, which would include being equipped
with low and ultra-low water use appliances and fixtures. With the landscape restrictions, coupled with
use of water efficient appliances and fixtures, the estimated water usage on a lot by lot basis would mimic
new residential developments within the more urban areas of the BVWD service areas situated west of
the project site.
Within the irrigable landscaped area, the proposed project would restrict landscape irrigation demand as
determined by the State of California’s Model Water Efficient Landscape Ordinance (MWELO). In
consideration of previous BVWD requests, this component has already been identified as a condition of
approval for the project. This condition would include County certification of MWELO compliance (refer
to requirement 1g in BVWD Letter to Shasta County dated March 24, 2016 provided in Appendix 15.1,
NOTICE OF PREPARATION, of the 2017 Draft EIR). The County fully recognizes this requirement and will
include such provisions as a condition of approval, should the project be approved.
As discussed above, the water use of the proposed project would more closely resemble that of urban
single-family uses than of typical rural residential uses. This is consistent with page 26 of the 2015 UWMP
which states:
“The District is predominately zoned rural residential. This land use type has a large impact
on water use. Rural residential and agricultural customers have properties at least two acres
or larger and therefore use more water than the typical single-family or multi-family urban
residential connections.” (Emphasis Added)
Because the water use of the project would more closely resemble that of urban single-family uses than
of typical rural residential uses, the water use of the proposed project would be consistent with and in
agreement with the 2015 UWMP in this regard.
FINAL Partial Recirculated EIR November 2021
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Furthermore, the proposed project includes the formation of either the Tierra Robles Community Services
District (TRCSD) or the Tierra Robles Homeowners Association (TRHOA). As discussed in Appendix 15.2.5,
TIERRA ROBLES COMMUNITY SERVICE DISTRICT FORMATION, the TRCSD or TRHOA will be the entity that
will be in place to oversee the Tierra Robles Subdivision. It is the TRCSD or TRHOA that will have the
responsibility to ensure that the Tierra Robles Subdivision adheres to the conditions which were approved
by the County of Shasta. Accordingly, the TRCSD or TRHOA would be used as a means to oversee,
implement, and enforce compliance with the State MWELO or County ordinance requirements (if more
restrictive than the State MWELO). It will be incumbent on the TRCSD or TRHOA to make all property
owners aware of all covenants and conditions regarding use of all properties within the development;
refer to Appendix 15.2, TIERRA ROBLES COMMUNITY SERVICES DISTRICT, of the 2017 Draft EIR.
Consistency with California Water Code
The proposed project’s water demand is estimated by separately determining indoor and outdoor use
factors for each lot. Indoor estimates are based upon an assumed average daily per-capita use of 55
gallons for each day of the year. With an average occupancy of 2.5 people, each home would be estimated
to use 137.5 gallons per day, or nearly 51,000 gallons per year. The use of 55 gallons per-capita per day
(gpcd) complies with the California Water Code (CWC) §10608.20(b)(2)(A).
Section 6 of the CWC under 10608.20, as referenced specifically in BVWD Comment 5, states as follows:
”10608.20. (a) (1) Each urban retail water supplier shall develop urban water use targets and
an interim urban water use target by July 1, 2011. Urban retail water suppliers may elect to
determine and report progress toward achieving these targets on an individual or regional
basis, as provided in subdivision (a) of Section 10608.28, and may determine the targets on a
fiscal year or calendar year basis.
(2) It is the intent of the Legislature that the urban water use targets described in paragraph
(1) cumulatively result in a 20-percent reduction from the baseline daily per capita water use
by December 31, 2020.
(b) An urban retail water supplier shall adopt one of the following methods for determining its
urban water use target pursuant to subdivision (a):
(1) Eighty percent of the urban retail water supplier’s baseline per capita daily water use.
(2) The per capita daily water use that is estimated using the sum of the following performance
standards:
(A) For indoor residential water use, 55 gallons per capita daily water use as a provisional
standard. Upon completion of the department’s 2016 report to the Legislature pursuant to
Section 10608.42, this standard may be adjusted by the Legislature by statute.
(B) For landscape irrigated through dedicated or residential meters or connections, water
efficiency equivalent to the standards of the Model Water Efficient Landscape Ordinance set
forth in Chapter 2.7 (commencing with Section 490) of Division 2 of Title 23 of the California
Code of Regulations, as in effect the later of the year of the landscape’s installation or 1992.
An urban retail water supplier using the approach specified in this subparagraph shall use
satellite imagery, site visits, or other best available technology to develop an accurate estimate
of landscaped areas.
FINAL Partial Recirculated EIR November 2021
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As noted on page 46 of the 2015 UWMP, BVWD chose the 20 percent reduction methodology to set their
goals. Accordingly, this page states,
“…the District’s method for calculating the 2020 water use target will remain Method 1 –
80% of Base Daily Per Capita Use. Based on the 10-year baseline daily per capita use of 947
GPCD determined previously (Table 5-3), the 2020 target is 758 GPCD.”
The County notes the text of the baseline water calculation based on CWC §10608.20 that defines a target
for water use. As discussed above, the County concurs that the overall baseline per capita water use rate
would be 947 gpcd. However, the CWC does not require this value to be used as the measure by which a
residential development’s demand for water be calculated. As explained above and below in this Master
Response, use of this value would greatly overinflate the actual water demand for future residential
development. The County further notes that the baseline water use per capita is meant to enable water
agencies to set goals for water conservation, not to be used as a measure to estimate a proposed
development’s water demand.
As most recently codified, the CWC has amended the residential indoor standard to drop below 55 gpcd.
The new statutory requirements reduce the average value to 52.5 gpcd as of 2025, and potentially to 50
gpcd as of 2030, as required by CWC §10609.4(a), chaptered on May 31, 2018. Each reduction in average
indoor gpcd below 55 could be superseded by a greater value if such is jointly recommended to the
Legislature by the Department of Water Resources (DWR) and the State Water Resources Control Board
(SWRCB). However, it is unlikely that such a joint DWR/SWRCB recommendation would exceed the 55
gpcd standard used in the project’s demand analysis. Rather, it is more likely that, given currently available
residential water use fixtures and appliances, indoor per-capita demands could be even lower than those
estimated using 55 gpcd.
Projected Water Demand
Because of the landscape restrictions placed on each lot, a more appropriate comparison of per-dwelling
unit water use for the proposed project is the average water use by urban residential lots within higher
density developments within the BVWD (e.g., an 8,000square-foot lot with 5,000 square feet of MWELOcompliant landscaping, 2,000 square feet of home foundation footprint, and 1,000 square feet of
driveway, patio, and other hardscape area). The 2015 UWMP does not contain data at this detail. Rather,
BVWD provides two categories that may relate to the project: residential and rural. The BVWD residential
classification includes single- and multi-family residences, and all ages and densities of single-family
homes. The rural category is undefined as to parcel sizes, typical uses, and other water-use affecting
factors. For instance, most rural parcels served by BVWD do not have any restriction on landscape area
or use, thus demand can vary significantly on a parcel by parcel basis.
In consideration of the information above, and further calculations provided below, the proposed
project’s estimated per-lot water use (also known as water demand) is accurate and not understated. To
reiterate, the use of rural residential use rates compared to what would occur under the proposed project
(as some commenters suggested) is not a reasonable comparison. The 2015 UWMP provides the total
population served, which can be divided by total residential and rural water use to determine per capita
water use within the BVWD (such data is available in appendices to the 2015 UWMP). However, such an
average does not provide any basis for a comparison to the demand estimates for a proposed
development project, as it represents an average across many different existing residential and rural users
– with no refinement to adjust for density, age of home, occupancy, total irrigated landscape area, or
FINAL Partial Recirculated EIR November 2021
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other water uses. While specific numbers and values were not available for these specific variables to
include in this response, it should be noted that the discussion above and that found below, includes them
in general terms as appropriate and as the information is available.
Page 27 of the 2015 UWMP discusses the number of active connections as of 2015 in Table 4-1: 2015
Active Connections. The applicable portions of the table are mirrored below. Applicable text from page
27 that precedes this table states the following:
“Water demands served by BVWD are primarily agricultural and domestic (residential, rural,
commercial, and public institutional). Residential connections comprise the majority of
customers for the District. It is assumed that the number of residential and rural connections
will continue to increase over time. Although these categories make up the majority of
connections, agricultural properties cover more land and typically consume more water per
connection. It is assumed that as development encroaches on agricultural properties and water
deliveries become more expensive and less reliable, agricultural connections will decrease over
time, being replaced by single-family residential and rural customers. The number of active
connections in 2015 is shows in Table 4-1 and illustrated in Figure 4-1.”
Table 4-1 from the 2015 UWMP presents the following information:
Connections
Residential
Aquacultural
Agricultural
Rural
Commercial
Public Institutional
Total

Connections
3,391
5
194
1,637
291
57
6,115

% of Total connections
64.3%
0.1%
3.2%
26.8%
4.8%
0.9%
100.0%

Regarding the paragraph from the 2015 UWMP above, the County understands that the majority of
connections are either rural residential or residential. The County also understands, as noted with the
italics and underlined text, that agricultural properties account for only 194 connections, but as noted on
the following pages, consume far more water per connection. This fact is reflected on page 33 of the 2015
UWMP that contains Table 4-2 Demand for Potable Water – Current and Projected. This table reflects
water use rates per land use category and shows the projected water use per land use category through
2040. In this table, it should be noted that agricultural uses account for only 194 connections but
approximately 5,702 acre-feet per year (AFY) or approximately 40 percent of the total water demand of
14,252 AFY. This high level of water demand by agricultural uses skews per capita water use calculations.
The applicable portions of Table 4-2 and the average water use in AFY are summarized below:
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Table 4-2 Demand for Potable Water – Current and Projected
Use Type
Average Use (AFY) (1995-2015) Average Use**
Residential*
2,858
20.1%
Rural
2,223
15.6%
Agricultural
5,702
40.0%
TOTAL
14,252
-*Residential uses include both single-family and multi-family
** Based on average use from 1995-2015

Note: The total is greater than the listed uses, because inapplicable uses were omitted from the
table.

The project includes numerous features that will cause it to be extremely water efficient. Based on the
use of advanced water efficiency features and restrictions on outdoor landscaping, the combined indoor
and outdoor water use for a new project home is estimated to be approximately 0.45-acre feet per year
(AFY). 2 By way of comparison, the average existing urban and rural residential users in the same water
district are estimated to use between 60% and 193% more water. 3
The project would require an initial 2 acre feet per year (AFY) of water for construction and then 41 AF of
operational water between year 2020 and year 2025.3 The project is estimated to have a total annual
water demand of approximately 80 AFY within 10 years following project initiation. 4
The RDEIR demonstrates that during normal years, BVWD has a water surplus ranging between 7,874 and
9,204 AFY through the year 2040. 5 Further, the project is included in BVWD's Urban Water Management
Plan (2015) demand projections and surplus water is available to serve the project's 80 AFY water demand
under normal-year conditions. 6
The County understands that the Residential designation also include multi-family units that would
require less water per capita. However, the number of multi-family units within the BVWD service area is
very small. Multi-family units would be most prevalent in the westerly portions of the District near and
within the City of Redding. The dominant uses in this area, however, would remain single-family
residential uses.
Thus, in consideration of the above, and based on the existing 3,391 residential connections and their use
of approximately 20.1% of the total water provided (14,252 AFY), the residential connections would
account for, as reflected in the 2015 UWMP, 2,858 AFY (or 931,280,000 gallons per year). This would
equate to a total water use of 236,906 gallons per year per residence (649 gpd per residence) or 259
gallons per capita per day (assuming 2.5 persons per household). Calculated another way, this would equal
0.72 AFY of water used for existing BVWD residential uses. If this volume is applied to the proposed
project, it would equate to approximately 119.52 AFY. This is approximately 232.48 AFY less than the
BVWD’s estimate of 352 AFY for the proposed project.

RDEIR, page 5.17-15. Note, 15 residences with an accessory dwelling unit are estimated to use 0.48 AFY.
BVWD, UWMP 2020, pages 20, and 34 estimating that the 4,025 residential users use approximately 2,2882 AFY
(0.72 AFY per user and the 1,721 rural users use approximately 2,273 AFY (1.32 AFY per user).
4
RDEIR, page 5.17-16
5
RDEIR, page 5.17-16
6
RDEIR, page 5.17-17
2
3
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The County reviewed more recent water use statistics available from the California State Water Boards’
website at:
https://www.waterboards.ca.gov/water_issues/programs/conservation_portal/conservation_reporting.
html.
Water use data for BVWD is searchable within the database by category including residential uses. Data
is available from June 2014 through February 2021. Although not every month was accounted for, the
data set provides a thorough record of water used for a total of 55 months. Based on the available
information, the average water use between June 2014 and February 2021 was approximately 203 gpcd.
Based on this data, the proposed project would use approximately 22 percent less water than the data
provided in the 2015 UWMP. 7
California Water Code Baseline Calculations
The County disagrees with commenters that the above outlined projected water demand is an
appropriate estimate of what the proposed project’s actual water use would be. As discussed above,
because the total water use within the BVWD service area includes rural residential and agricultural uses
the per capita use rate that would occur under the proposed project would be greatly inflated if the
baseline water use rates are applied to the project.
In relation to the CWC referenced above, and as highlighted by the sections cited as follows, the County
believes that BVWD is misapplying SB 606. This is highlighted by the introductory language to SB 606,
which reads as follows:
“Existing law requires the state to achieve a 20% reduction in urban per capita water use in
California by December 31, 2020. Existing law requires each urban retail water supplier to
develop urban water use targets and an interim urban water use target, as specified.
Assembly Bill 1668 of the 2017–18 Regular Session, if enacted, would require the State Water
Resources Control Board, in coordination with the Department of Water Resources, to adopt
long-term standards for the efficient use of water and would establish specified standards for
per capita daily indoor residential water use.
The bill would require an urban retail water supplier to calculate an urban water use objective
no later than November 1, 2023, and by November 1 every year thereafter, and its actual
urban water use by those same dates. The bill would require an urban retail water supplier to
submit a report to the department for these purposes by those dates. The bill would authorize
the board to issue information orders, written notices, and conservation orders to an urban
retail water supplier that does not meet its urban water use objective, as specified. The bill
would authorize the board to waive these requirements for a period of up to 5 years, as
specified.”
Thus, this section of code is not stating that a water district should use the 20 percent reduction to
estimate water use for proposed projects, it is stating that overall per capita water use should be reduced
by 20 percent. The proposed project goes further than a 20 percent reduction, and in essence, set its own
Based on 259 gallons per capita per day from UWMP – 203 gpcd based on actual use from Water Conservation
and Production Reports from the State Water Resources Control Board. (259 gpcd – 203 gpcd = 56 gpcd; 56
gpcd/259 gpcd = 21.6%)
https://www.waterboards.ca.gov/water_issues/programs/conservation_portal/conservation_reporting.html

7
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target of using 55 gallons per capita per day for indoor water use, and as discussed above and in more
detail below, also will implement and require all future residences to comply with the MWELO of the
California Code of Regulations (CCR). 8 Thus, the proposed project does more than meet the per capita
water use reduction goals, it greatly exceeds for the per capita water use reduction goals.
The County understands that BVWD is focused on using CWC §10608.20 (b)(1) which states, “Eighty
percent of the urban retail water supplier’s baseline per capita daily water use”. In recent comments,
BVWD references the 2015 UWMP per capita water use of 947 gallons per day. As noted above, however,
and as shown elsewhere in the 2015 UWMP and these responses, existing uses within BVWD also include
rural residential (26.8%) of connections and agriculture (3.2%), and residential including both rural
residential and residential, account for 64.3% of connections. Further, because rural residential and
agriculture combined use substantially greater volumes of water, the 947 gallons per day per capita
significantly overestimates the proposed project’s water demand.
As explained, the projected water demand as disclosed in the RDEIR, was accurate, was appropriate for
the proposed uses and is consistent with BVWD’s per capita water use reduction goals when appropriately
separated from other dissimilar uses such as agriculture and more traditional rural residential uses. The
accuracy of the basis for the project’s anticipated water use is further bolstered by the fact many of the
existing residential units within the BVWD were built between 1970 and 2009. As stated in the 2015
UWMP, “BVWD was formed on June 4, 1957 to provide agricultural and domestic water to the area
northeast of the City of Redding.” At the time BVWD was formed and in the subsequent decades homes
were built with less stringent standards compared to the current and future Building Codes under which
the project would be developed.
With regard to dry water years the BVWD 2020 UWMP identifies demand management measures, as
management methods that BVWD plans to implement to achieve its water use targets pursuant to Section
10608.20 of the CWC.
The measures include:
•
•
•
•
•
•
•

Wastewater Prevention Ordinances
Metering
Conservation Pricing
Public Education and Outreach
Programs to Assess and Manage Distribution System Real Loss
Water Conservation Program Coordination and Staffing Support
Other demand management measures that have a significant impact on water use as measures
in gallons per capita per day, including innovative measures, if implemented.

During dry and multiple dry-year conditions, in part because the project would not yet be included in
BVWD's existing water delivery baseline, the project would utilize water that would otherwise be available
to existing BVWD customers and further exacerbate water shortages. 9 As such, the RDEIR includes a
mitigation measure requiring an alternative water supply be provided during dry-year conditions until

8
9

Chapter 2.7, Division 2, Title 23, California Code of Regulations.
See Recirculated Draft Environmental Impact Report, page 5.17-18.
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such time as the project's demands have existed for three 100-percent water allocation years and are
included in BVWD's baseline water demand. 10
Specifically, the mitigation measure MM 5.17-4b provides the following:
Concurrent with the establishment of the Tierra Robles Community Services District or Tierra Robles
Homeowners Association, the project applicant shall provide to the Shasta County Department of
Resource Management documentation demonstrating that the applicant has secured an Agreement with
BVWD to provide BVWD with adequate water supplies on an annual basis during identified shortage
conditions in a quantity that represents a minimum of 90 percent of the project's prior year water usage.
Shortage conditions shall be defined to exist when BVWD has been notified by the U.S. Bureau of
Reclamation (USBR) that it will receive less than a 100 percent (full) allocation of its CVP water supplies
for the coming delivery season, as that determination has been announced by USBR as of April 15th of
each year. The augmenting water supplies shall be made available to BVWD through the Agreement with
BVWD consistent with the methodology of USBR’s Central Valley Project Municipal and Industrial Storage
Policy, Guidelines and Procedures until such time as BVWD has received three successive water years of
full (Unconstrained) CVP water allocations and completion of all phases of the development and newly
created water demands. For any shortage condition that occurs after three years of full CVP allocation
following buildout, the project applicant shall no longer be required to provide BVWD with augmenting
water supplies, but the project applicant shall then be fully subjected to the shortage provisions
administered by BVWD to all its customers. The project applicant shall demonstrate that any water supply
provided to BVWD under the Agreement satisfies all CEQA and NEPA compliance requirements, as well as
any other permitting or regulatory approvals, as may be associated with a water supply identified in the
Agreement. 11
The RDEIR analyzes one potential water supply that could satisfy the requirements of MM 5.17-4b. 12 The
RDEIR evaluates Clear Creek Community Services District's (CCCSD) ability to supply 100 AF of
supplemental water and the potential environmental effects that could potentially result. As documented
in the RDEIR, CCCSD could supply 100 AF of water through a groundwater substitution transfer without
significant environmental effects. 13 This conclusion is based on past pumping activities by CCCSD and the
stable groundwater levels in the Anderson Sub-basin. 14
As referenced above, the RDEIR analyzes one potential supply of supplemental water, but that is not the
only option. MM 5.17-4b provides both assurances and flexibility. The assurance is that the mitigation
must be satisfied before development may occur (i.e., development is curtailed if sufficient water is not
available). The flexibility is that, beyond the potential supplemental water supply option analyzed in the
RDEIR, other supplies may be utilized to satisfy the mitigation.
For example, two other water providers could potentially provide supplemental water. 15 As explained in
the RDEIR, the McConnell Foundation has a contract to receive 5,100 AFY of Central Valley Project (CVP)

Ibid.
See Recirculated Draft Environmental Impact Report, page 5.17-30.
12
See Recirculated Draft Environmental Impact Report, page 5.17-19 to 5.17-30.
13
Ibid.
14
Ibid.
15
See Recirculated Draft Environmental Impact Report, page 5.17-2.
10
11

FINAL Partial Recirculated EIR November 2021

15-13

COMMENTS AND RESPONSES

TIERRA ROBLES PLANNED DEVELOPMENT
ZONE AMENDMENT Z10-002
TRACT MAP 1996
SCH NO. 2012102051

water each year, without any shortage provision curtailment. 16 Additionally, BVWD has a long-term
transfer agreement with the Anderson-Cottonwood Irrigation District for 1,536 AFY of CVP water. 17
Further, to the extent supplemental water supplies would need to come from groundwater, draft sections
of the Enterprise Groundwater Sustainability Plan and the Anderson Groundwater Sustainability Plan (the
applicable groundwater basins) both demonstrate that groundwater levels are and have been stable for
many years, even when groundwater pumping has increased in the past during dry years. 18 Thus, a
nominal, temporary increase in pumping to satisfy the project's potential supplemental water needs in a
multiple dry-year scenario would not have a significant effect on the environment. This conclusion is also
supported by analysis in the RDEIR. 19
It is also important to consider that the project and its anticipated water demand are specifically
referenced and included in BVWD's Urban Water Management Plan, both in 2015 and in the 2020 Update
(attached as Exhibit C). 20 In other words, BVWD already anticipated serving the Project and is planning
accordingly.
This consideration is particularly important to understand in the context of BVWD's 2020 Drought
Contingency Plan. 21 As noted in Section 5 of that plan, BVWD is planning numerous actions to ensure that
its water supply is more efficient (e.g., leak detection), increased (e.g., new groundwater wells), and more
available (e.g., water storage projects). As one example, the plan analyzed potential new groundwater
wells and determines that, with one additional groundwater well, BVWD could reasonably provide an
additional 965 to 1,040 AFY of well water supplies beyond what BVWD's current wells provide.22 BVWD is
planning to construct new groundwater wells "every 10 years starting in 2020," which could increase
groundwater by 810 AFY per well. 23 These figures are well in excess of the project's total anticipated water
demand of 80 AFY.
Consistent with the conclusions in the RDEIR, there are sufficient water supplies to provide for the project
in normal, dry, and multiple dry years, and the project will not have a significant effect on water supplies.
The proposed mitigation mandates an agreement be entered into with BVWD to ensure there is sufficient
water, and the RDEIR analyzes one potential supplemental water supply that could satisfy the proposed
mitigation. But, as discussed previously, there are other supplemental water options that could also satisfy
the project's proposed mitigation. The mitigation provides BVWD with the opportunity to shape the
Ibid.
Ibid.
18
See pages 3-12 and Figures 3-14 and 3-15 of Section 3 of the draft Enterprise Groundwater Sustainability Plan
and Anderson Groundwater Sustainability Plan, included as Exhibits A and B to Attachment 1 of this Final
Recirculated Draft Environmental Impact Report Responses to Comments. Also available at
https://www.cityofredding.org/departments/public-works/eagsa
19
See Recirculated Draft Environmental Impact Report, page 5.17-23 to 5.17-26.
20
See Exhibit C of Attachment 1 to this Final Recirculated Draft Environmental Impact Report Responses to
Comments, Bella Vista Water District- Urban Water Management Plan Update 2020, at Section 3.1.3.2. Also
available at: https://www.bvwd.org/documents/503/BVWD_2020_UWMP_Final_2021-06-17.pdf. The water
demands listed in the UWMP are much greater than will actually be needed because BVWD based the assumed
water usage on similar rural residential users, despite the fact that the project’s users will be even more efficient than
BVWD;s residential uses in non-rural areas.
21
BVWD’s 2020 Drought Contingency Plan is attached as Exhibit D to Attachment 1 of this Final Recirculated
Draft Environmental Impact Report Responses to Comments
22
See Attachment D at pages 5-16 to 5-18.
23
See Recirculated Draft Environmental Impact Report, page 5.17-4. As previously noted, the groundwater basin
levels are stable and capable of sustaining development of new wells.
16
17
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agreement in a way that integrates with BVWD's broader efforts, consistent with BVWD's Urban Water
Management Plan (which includes the project) and the multiple projects described in BVWD's 2020
Drought Contingency Plan to ensure there is sufficient water to meet all anticipated water demands.
For all the reasons discussed above, potential impacts on water supply are correct and considered less
than significant.

Master Response-2: Traffic Evaluation Study
Numerous comments were received on the Traffic Evacuation Study (herein referred to as “evacuation
study”) with regard to its use and effectiveness as an emergency evacuation plan for the proposed project
and the surrounding region (refer to Section 5.19, WILDFIRE, and Appendix D-1, of the Partial Recirculated
Draft EIR (RDEIR)). The evacuation study 24 was developed in an effort to identify potential traffic
“tensions” during several evacuation scenarios and is not intended to serve as or create a broader
evacuation strategy for the proposed project or any other area within unincorporated Shasta County.
Therefore, it is not appropriate to compare the evacuation study analysis to the effectiveness of an
emergency evacuation plan.
Emergency response plans include elements to maintain continuity of government, emergency functions
of governmental agencies, mobilization and application of resources, mutual aid, and public information.
Emergency response plans are maintained at the federal, State, and local levels for all types of disaster,
both natural and human-caused. Local governments have the primary responsibility for preparedness and
response activities. As noted on pages 5.19-9 and 5.19-10 of the RDEIR, Shasta County has numerous
levels of emergency response and protection plans, including the Emergency Operations Plan (EOP),
approved in 2014. The EOP is used by all key partner agencies within the County to respond to major
emergencies and disasters and describes the roles and responsibilities between the County and its
departments with local jurisdictions within the County (Shasta County, 2014).
The Shasta County Sheriff’s Office, CHP, and other cooperating law enforcement agencies have primary
responsibility for evacuations. These agencies work with the County Office of Emergency Services, and
with responding fire department personnel who assess fire behavior and spread, which ultimately
influence evacuation decisions. As of this time Cal Fire, Shasta County Fire Department, Shasta County
Office of Emergency Services, Shasta County Sheriff’s Office, and others have not adopted a
comprehensive emergency evacuation plan applicable to this area.
All evacuations in the County follow pre-planned procedures to determine the best plan for the type of
emergency. The designated County emergency evacuation and law enforcement coordinator is the
Sheriff. The evacuation coordinator is assisted by other law enforcement and support agencies in
emergency events. Law enforcement agencies, highway/street departments, and public and private
transportation providers would conduct evacuation operations. Activities would include law enforcement
The Traffic Evacuation Study was prepared by De Lapide & Associates, Inc. The author, Cornelius Nuworsoo, Ph.D.,
AICP, earned his Ph.D. in Transportation Engineering from the University of California, Berkeley, is a member of the
American Institute of Certified Planners and the Institute of Transportation Engineers, and is a Professor in the City
& Regional Planning Program at California Polytechnic State University, San Luis Obispo. A detailed description of Dr.
Nuworsoo’s educational and professional background and publications can be viewed online at
www.works.bepress.com/cnuworso/.
24
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traffic control, barricades, signal control, and intersection monitoring downstream of the evacuation area,
all with the objective of avoiding or minimizing potential backups and evacuation delays.
Another factor in the evacuation process would be a managed and phased evacuation declaration.
Evacuating in phases, based on vulnerability, location, or other factors, enables subsequent traffic surges
on major roadways to be minimized over a longer time frame and can be planned to result in traffic levels
that flow more efficiently than when mass evacuations include large evacuation areas simultaneously.
Law enforcement personnel and Shasta County Office of Emergency Services staff would be responsible
for ensuring that evacuations are phased appropriately, taking into consideration the vulnerability of
communities when making decisions.
In an effort to minimize confusion and inconsistent implementation during a time of emergency, the
County does not require the development of individual evacuation plans on a project by project basis. As
a result, the evacuation study does not intend to supersede nor supplement the County’s 2014 EOP or
any other existing countywide protection plans or policies. Additionally, as noted on page 5.19-3 of the
RDEIR, the proposed project would be consistent with the County’s EOP including Emergency Function 4,
as outlined in the EOP, regarding fire detection, control, and suppression efforts in the County. The
evacuation study, while not required by the County, was prepared in an effort to substantiate 25 the
response to the following question from the State CEQA Guidelines (Appendix G, Section XX.a):
Would the project substantially impair an adopted emergency response plan or emergency
evacuation plan?
The evacuation study takes a conservative approach to calculating the emergency evacuation time for the
proposed project area based on the following:
The analysis does not assume early or voluntary evacuations prior to an emergency evacuation
declaration.
• The analysis takes into account data on the number of buildings included in the County GIS
database for the Assessor’s parcels in the surrounding area, and and the number of residential
lots in the proposed project all evacuating at the same time.
• The amount of traffic from existing development in the surrounding area is based on a lot by lot
calculation based on Assessor’s parcel data and County building data.
• The traffic calculations include a 3.5% additional increment to account for large vehicles and
trailers in through traffic.
The evacuation study concluded that with the existing evacuation time of 3 hours (based on the
conservative approach listed above), the proposed project would add approximately 15 minutes to the
evacuation time. It should be noted that this time of 3 hours and 15 minutes represents the time for the
last vehicle to reach a refuge area (assuming all vehicles evacuate at the same time) and does not
represent the evacuation time for every vehicle evacuating. Given the size and location of the project site,
the proposed project represents a unique opportunity to provide an additional north-south access
between Boyle Road and Old Alturas Road that can be used by the public residing in the surrounding area
in the event of an emergency evacuation. Therefore, as noted in Section 5.19, WILDFIRE (page 5.19-22) of
•

Courts have ruled that, in the context of CEQA, substantial evidence is enough relevant information and reasonable
inferences from this information that a fair argument can be made to support a conclusion, even though other
conclusions might also be reached. Substantial evidence is defined to include: “facts, reasonable assumptions
predicated upon facts, and expert opinion supported by facts.”
25
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the RDEIR, the proposed project would not contribute to a delay during an emergency wildfire evacuation
such that it would substantially impair the execution of the County’s EOP.

Master Response-3: Wildfire Hazards
Numerous comments on the RDEIR were received regarding the project’s location within an area that is
prone to wildfires. The County is aware of the potential for the project site to be affected by wildfire.
Pages 5.19-1 through 5.19-6 of the RDEIR recognize the existing environmental conditions of the project
site, accurately notes the site’s location within the established Very High Fire Hazard Severity Zone
(VHFHSZ), and thoroughly describes the existing topographic features, climate, vegetation communities
and various fire behavior models.
Pages 5.19-7 through 5.19-11 of the RDEIR discuss the regulatory setting including State building codes,
State fire code, local codes related to fire safety, evacuation, hazard mitigation, building standards, and
Shasta County plans related to reducing wildfire hazards.
Pages 5.19-12 and 5.19-13 of the RDEIR discuss the proposed project’s implementation of the Tierra
Robles Wildland Fuel/Vegetation Management Plan (TRWF/VMP) and roadway designs to reduce the risk
of wildfire hazards. The TRWF/VMP is intended to provide the management direction for the reduction of
flammable vegetation from around buildings, roadways and driveways in accordance with the California
Department of Forestry and Fire Protection/Shasta County Fire Department (CAL FIRE/SCFD)
requirements. Implementation of the TRWF/VMP would allow for on-the-ground maintenance activities
that would hand treat accumulated fuels build-ups to reduce the threat of catastrophic wildfire. The
proposed Project would strategically reduce hazardous fuels by removing brush and limbing trees as
prescribed in the TRWF/VMP. To minimize operational impacts to emergency access, all on-site roadways
would be designed in compliance with the Shasta County Fire Safety Standards as outlined in Chapter 8.10
(Defensible Space for Fire Protection) and Title 16 (Buildings and Construction) of the Shasta County Code
of ordinances prior to issuance of building permits. As a result, project operations would have a less than
significant impact related to emergency response or evacuation activities within the development.
Numerous comments were received in which commenters reference the Carr Fire, Camp Fire and Jones
Fire. As noted in Section 5.19, WILDFIRE, of the RDEIR, the County recognizes that there is the potential
for a wildfire to occur within and around areas designated as VHFHSZ. The County also recognizes that
once a fire starts, topography, fuel, and weather are the principal contributing factors that influence
wildfire behavior. People and lightning start most wildfires, but once burning, wildfire behavior is based
on three primary factors: fuel, topography, and weather. Fuel will affect the potential size and behavior
of a wildfire depending on the amount present, its burning qualities (e.g., level of moisture), and its
horizontal and vertical continuity. Topography affects the movement of air, and thus the fire, over the
ground surface. The terrain can also change the speed at which the fire travels, and the ability of
firefighters to reach and extinguish the fire. Weather as manifested in temperature, humidity, and wind
(both short and long term) affect the probability, severity, and duration of wildfires.
The County recognizes that while evaluation of past fire behavior can be valuable, based on variability of
the principal contributing factors noted above, it would be speculative to analyze possible scenarios or
extrapolate what may occur within the vicinity of the proposed project based on factors that are
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inherently unique to individual fire incidents, such as factors surrounding the 2018 Carr Fire in western
Shasta County and the 2018 Camp Fire in Butte County. 26
The RDEIR provides a reasoned and rational approach in describing the existing conditions, both in terms
of the potential for wildfire, existing transportation routes, evacuation times, and potential for the
proposed project to interfere with a recognized evacuation plan.
It is important to note that the State CEQA Guidelines require that decisions regarding the significance of
environmental effects addressed in an EIR be based on substantial evidence and recognize that other
evidence suggesting different conclusions may exist. The RDEIR provides a comprehensive evaluation of
the project’s environmental impacts in compliance with CEQA and the State CEQA Guidelines and in
accordance with professionally accepted methodology for the evaluation of environmental resources,
including wildland fires.
The RDEIR and this Response to Comments document present substantial evidence to support the
conclusions drawn within these documents concerning the significant of the project’s environmental
effects. When a commenter disagrees about conclusions, the EIR can acknowledge that disagreement,
but it need not resolve all debates. Per Section 15151 of the State CEQA Guidelines, “Disagreement among
experts does not make an EIR inadequate, but the EIR should summarize the main points of disagreement
among the experts.” The lead agency, in this case Shasta County, will ultimately determine which
conclusion is appropriate, based on the substantial evidence presented in the RDEIR and other documents
in the whole of the record.

Public Resources Code Section 21082.2 states that: “argument, speculation, unsubstantiated opinion or narrative,
evidence which is clearly inaccurate or erroneous, or evidence of social or economic impacts which do not contribute
to, or are not caused by, physical impacts on the environment, is not substantial evidence.
26
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Master Response-4: Resource Management Areas
Multiple comments were received on the RDEIR regarding the feasibility and accountability of a
Homeowners’ Association (HOA) implementing wastewater disposal and TRWF/VMP obligations for
managing vegetation and open space areas. The comments raised concerns regarding the project utilizing
a private HOA rather than a Community Services District (CSD). Among the concerns expressed is the idea
that an HOA does not provide sufficient assurances of fiscal and service provision stability. The concerns
reflect a common apprehension with local agencies’ allocation/delegation of community services to an
HOA.
HOAs are, essentially, a “private” government – an organization that has the legal authority to tax (e.g.,
“dues” or “assessments”). Just like a public government where people in the community elect
representatives to govern themselves, HOAs elect a Board of Directors (board). Similar to a public
government, the board collects “taxes” and saves the money in a public fund to be allocated for the
management of the common interest of the property owners who live within the boundaries of that
community.
Before any properties are sold, the developer chooses the board. In many cases the initial board will
include the developer, any expert such as an accountant or lawyer, or any other individual invited by the
developer. Once the first unit sells, the life of the HOA has begun and the board is in 100% control of the
Association and the rules set for the community as outlined in the Covenants, Conditions & Restrictions
(CC&Rs) which are established in the constitution by the government in addition to the articles of
incorporation.
The covenants are the parts of the constitution that set up the organization. They define its purpose, its
scope of authority, its obligations as an organization, what the obligations of the owners/members are,
and each party’s obligations regarding insurance and who’s responsible for what, etc. There is a bound
set of documents called “the covenants,” and within the covenants, the development’s conditions and
restrictions are outlined. The conditions state that the individual property owner agrees to abide by
covenants and agrees to take title to the property under the obligations and authorities as outlined in the
constitution. The restrictions provide what the individual property owner is permitted to do with or on
the property. The restrictions are mandatory and by taking title to the property the owner is agreeing to
live by the restrictions.
As the units start to sell, the homeowners will begin to make up the board because they have a vested
interest in the HOA. Once all the units are sold then the developer is no longer involved with the HOA
and the HOA board takes over fully governing the Association. Typically, a developer will also hire an HOA
management company to ensure that the Association is in alignment with the Davis-Sterling Act 27, and

Under Davis–Stirling, a developer of a common interest development is able to create a homeowner
association (HOA) to govern the development. As part of creating the HOA, the developer records a document
known as the Declaration of Covenants, Conditions, and Restrictions (CC&Rs) against the units or parcels within the
HOA with the county recorder. As recognized by the Supreme Court of California, the Declaration of CC&Rs is the
constitution of the HOA and is legally binding upon residents to the extent that it does not conflict with state or
federal law.
27
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the make sure all of the necessary steps are taken once the majority of the HOA board is comprised of
homeowners.
There are two court decisions involving HOAs that help provide solid legal assurances that the obligations
imposed upon an HOA are properly discharged. The two decisions, Ekstrom v. Marquesa at Monarch
Beach HOA (2008) 168 Cal. App. 4th 1111, and James F. O'Toole Co., Inc. v. Los Angeles Kingsbury Court
Owners Assn. (2005) 126 Cal.App.4th 549, give local agencies strong assurances that the obligations
imposed upon an HOA will be discharged as contemplated, and that the HOA will in fact raise the
necessary funds to discharge its obligations. The Ekstrom decision held that where the HOA’s CC&Rs do
not give the HOA’s board of directors discretion, there is no judicial deference to a board of directors’
decision that is inconsistent with the requirements of the CC&Rs: The HOA board of directors cannot avoid
following an obligation under the CC&Rs by evoking the “business judgement rule” deference to a board’s
decision to avoid performing obligations imposed by the CC&Rs.
Concern:

What assurances are there that a homeowners’ association will have sufficient funds
to perform any County-imposed obligations?

For the past 15 years, the law in California has been that an HOA cannot claim insufficient funds to
perform the HOA’s obligations. As James F. O'Toole Co. held, an HOA must impose the assessments
necessary to perform its CC&Rs obligations. Both the Ekstrom and James F. O'Toole Co. decisions give
local agencies more assurances that the obligations imposed upon an HOA will be discharged as
contemplated, and that the HOA will in fact raise the necessary funds to discharge its obligations.
Concern:

Can a homeowners’ association use the bankruptcy legal process to avoid the financial
obligations associated with any County-imposed obligations?

The Ekstrom and J James F. O'Toole Co. decisions hold that HOAs have the legal obligation to perform the
mandatory duties (including any duties imposed by the County pursuant to the imposition of conditions
of approval associated with the development’s subdivision map) and duty to pay its expenses and debts.
A Bankruptcy Court case, Oak Park Calabasas Condominium Association (2003) 302 B.R. 665) describes
the unique nature of California’s HOAs; they must continue to exist and pay debts and can’t create an
“alter ego” that is not liable for the debts.
In general, chapter 7 results in the liquidation of non-individual debtors since there are
no exemptions to allow them to maintain assets or other property. In most cases this
means that no debtor entity would remain from which [the creditor] could collect. But a
homeowner association is unique, since California law requires that it continue to exist
and collect monies from the homeowners and that only a portion of those amounts are
exempt from execution. Therefore, a homeowner association would survive chapter 7
and so would its liabilities, including this judgment, which would continue to accrue
interest at 10%.”[Emphasis added].
Concern:

With respect to funding in particular, it is unclear from the EIR whether the
Tierra Robles HOA will be capable of levying the same taxes as a CSD, which
appears to be necessary to fund the implementation of mitigation measures on
an ongoing basis.

The Tierra Robles HOA (TRHOA) is capable of levying the same taxes as a CSD. It has some
advantages over a CSD for the purpose of generating property-based funding to implement
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property-related services, including mitigation measures on an ongoing basis. California voters
voted to place a cap on assessment increases by CSDs; however, the California legislature
eliminated caps on an HOA’s boards of directors’ obligation to increase assessments.
The levy and any increase in the levy of CSD taxes is subject to Proposition 218 Omnibus
Implementation Act (Government Code Section 53750 – 53758), which requires property owner
approval. California Constitution Article XIIIC, section 2(b) provides: “No local government may
impose, extend, or increase any general tax unless and until that tax is submitted to the electorate
and approved by a majority vote,” where the term “local government” is defined as “any county,
city, city and county, including a charter city or county, any special district, or any other local or
regional governmental entity.”
Proposition 218 specifically permits property owners to vote to repeal a local tax, assessment fee
or charge through the initiative process. California Constitution Article XIII C (section 3); BighornDeser View Water Agency v. Verjil (2006) 39 Cal.4th 205 (Prop 218 granted the initiative power to
repeal fees or charges).
In contrast to the funding limitations imposed upon CSDs under California law, the TRHOA would
have a statutory duty to levy property assessments to fund all of its financial obligations (Civil
Code Section 5600(a)). In addition, the TRHOA board of directors would have the statutory
authority to increase annual regular assessments by up to 20% for anticipated increases in
expenses without the vote or consent of the TRHOA property owners. For emergency situations,
including unanticipated extraordinary expenses which could not have been reasonably foreseen
when the then-current regular assessments were established, the TRHOA would have the
statutory authority to increase assessments without any limitation on the percentage or amount.
Comparison to CSD taxes
While a CSD does receive a portion of property taxes paid by the residents of the district,
traditionally this has amounted to 0.10% to 0.12% of tax revenue, revenue that is limited by the
operation of Proposition 13. In comparison, by requiring owners to form and maintain an HOA,
the County is not obligated to share property tax revenue, thus placing the entire burden upon
the homeowners and relieving local government agencies of the expense.
Concern:

To the extent there are uncertainties regarding the ability of the TRHOA to carry
out its designated functions, the EIR should include an analysis of contingencies,
including whether the County is willing and able to carry out those duties.

Throughout California, local agencies are actually undertaking the opposite analysis, as HOAs are
often required to act as the contingent operator in the event the local agency (or the voters within
the development) are unwilling or unable to carry out a CSD’s designated functions and duties.
Examples of this approach include the following:
From Placer County Conditions of Approval - Vesting Tentative Map/Conditional Use Permit (Sub325/CUP1844A):
1.

Placer County: Create a County Service Area (CSA) Zone of Benefit. The CSA will be
established concurrent with and on the Final Map. In the event that the CSA is abolished
by the Board of Supervisors, or the CSA is otherwise not able to function, the
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homeowners' association shall be responsible for all services previously provided by the
CSA. The CSA or the CSA created for the CFD, shall provide the following services:
a)

Street lighting at project entrances (unless private lights are maintained by the
homeowners’ association).

b)

Storm drainage maintenance for facilities located within public easements
including structural stormwater quality enhancement facilities (BMP's).

c)

Collection of fees for regional storm drainage facilities and maintenance pursuant
to the "Dry Creek Watershed Interim Drainage Improvement Ordinance",
including any future revisions thereof.
ADVISORY COMMENT: Maintenance of detention facilities by the CSA will be
dependent on final design and approval by DPW. Maintenance by the
homeowners' association may be required if the final design is not acceptable to
the Special Districts Division of DPW.
d)

Maintenance of the public regional trail along the south side of Dry Creek.

e)

If a dedication of Lots L, M, T, or U is accepted by Placer County, the CSA
Zone of Benefit shall include funding for maintenance and liability.

f)

Lot E and the community park site (AP #023-220-033, Holtzman).

g)

Walerga Road median landscaping.

As part of the conditions of approval for a development’s subdivision map, some local agencies
require that the provisions of CC&Rs permit the local agency to charge the HOA for tax-based
services in the event the taxpayers vote to terminate the tax. The City of Rancho Cordova and the
City of Vallejo have each required HOAs to serve as a back-up funding mechanism in the event
certain taxes are discontinued.
Provisions of CC&Rs from a City of Rancho Cordova subdivision, based upon Conditions of
Approval:
Obligation to Transit Services Tax if Zone 3 Tax Area is Disbanded. If the voters within the
Rancho Cordova Transit-Related Services Special Tax Area ever vote to disband or
terminate the Transit Services Tax with respect to the Lots within the Development, the
City shall have the right to charge the Association for all Transit Services Taxes that would
have been levied annually against all of the Lots within the Development by the City to
provide for the transit-related services if the voters had not disbanded or terminated the
Transit Services Tax. The Association shall levy and collect Assessments from the Owner
within the Development to pay any City charges for Transit Services Tax, and shall pay
such the City as provided in Section 6.18(c), below.
Obligation of Association to Pay Transit Services Tax. In the event the Transit Services Tax
is terminated, the City shall bill and the Association shall pay such amounts to the City, in
two (2) equal semi-annual installments, the first of which shall be paid on or before
December 10th and the second of which shall be paid on or before April 10th. If the
Association fails to pay the City timely, the Association shall pay the City a penalty and
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interest on such delinquent Transit Services Tax in the amount equal to the penalties and
interest applicable to delinquent property taxes. In addition to penalties and interest, the
City may enforce the obligations of this Section by any means available to it at law or in
equity and shall be entitle to attorneys’ fees from the Association if the City is required to
bring legal action to collect any District Expenses from the Association, together with
simple interest at the rate of five percent (5%) per annum on all delinquent amounts.
Provisions of CC&Rs from a City of Vallejo subdivision, based upon Conditions of Approval:
Special Districts. The City has established and intends various special districts which will
levy various assessments, taxes, fees, and charges to operate, maintain, repair, improve,
and replace various Improvements associated with or which benefit the Development and
to otherwise provide services for the benefit of the Development. Declarant and each
Owner, by acceptance of a deed to a Unit, acknowledges and agrees that all Units within
the Development shall be subject an allocated share of all assessments, taxes, fee
assessments, charges and other amounts levied by the City or any such district, including,
but without limitation, Vallejo Sanitation and Flood Control District, Greater Vallejo
Recreation District fees, Mare Island Community Facilities District No. 2005-1A (Mare
Island), Mare Island Community Facilities District No. 2005-1B (Mare Island), Community
Facilities District No. 2002-1 (Mare Island), and any other district (each a "District"),
established by the City to fund any of the expenses described in Sections 6.17(b) and (c),
below (collectively, "District Expenses").
District Maintenance Expenses. The District Expenses for maintenance include all District
assessments associated with the maintenance, repair, replacement of: Public parks
including a Community Park, Parade Grounds, Alden Park, Chapel Park, Historic Park and
Morton Field; Public landscape improvements including Walnut Square, Crescent Park,
Coral Sea Playground, and right-of-way landscaping; Open space including shore
maintenance, storm drainage, wetlands and railroad right-of-way weed and litter;
Environmental management; Miscellaneous public works responsibilities including public
signs and monuments, public retaining walls, historic light maintenance, historic sign
maintenance, historic sidewalk maintenance, access alleys, roads and lights, street
sweeping, alley lighting, and other street lighting, and Mare Island bridge, including bridge
controls, pilings, guard rails, lift span, grating, painting, concrete and bearing/gear boxes.
District Facilities Expenses. The District Expenses include the assessments levied by the
Mare Island Community Facilities District No. 2005-1A (Mare Island) to provide for
payments to discharge bonded indebtedness.
District Charges. Each Owner, by acceptance of a deed to a Unit, acknowledges and agrees
that all Units within the Development shall be subject to such secured District
assessments and taxes for District Expenses.
Obligation to Pay District Expenses if District is Disbanded. If a District is ever disbanded
by the vote of the Owners, but the District's Expenses are not allocated or absorbed by
another District, the City shall have the right to charge the Association for all District
Expenses that would have expended annually by the District to perform its maintenance
obligations for the Development if the District had not been disbanded.
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Obligation of Association to Pay District Expenses. In the event the City incurs any District
Expenses due to the termination of a District, the City shall bill and the Association shall
pay such amounts to the City, in two (2) equal semi-annual installments, the first of which
shall be paid on or before December 10th and the second of which shall be paid on or
before April 10th. If the Association fails to pay the City timely, the Association shall pay
the City a penalty and interest on such delinquent District Expenses in the amount equal
to the penalties and interest applicable to delinquent property taxes. In addition to
penalties and interest, the City may enforce the obligations of this Section by any means
available to it at law or in equity and shall be entitle to attorneys’ fees from the
Association if the City is required to bring legal action to collect any District Expenses from
the Association, together with simple interest at the rate of five percent (5%) per annum
on all delinquent amounts
Therefore, based on the details above, the TRHOA would be able to ensure compliance with any
conditions of approval or mitigation measures required in the Final EIR. An HOA takes on
additional legal obligations that do not apply to a local government agency. Members of an HOA,
unlike residents within a CSD, are prohibited from failing to comply with requirements contained
within the CC&Rs and the conditions of approval. Unlike a local government agency, an HOA
cannot declare bankruptcy (e.g. Stockton, CA bankruptcy). As a result, rather than form a new
local government agency which would place a burden upon the County, the formation of an HOA
can carry that obligation.
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Letter 1:

Bella Vista Water District, February 2, 2021
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Responses to Comment Letter 1 - Bella Vista Water District (BVWD)
Response 1-1:
The commenter makes a prefatory comment and notes previous comments made by BVWD on the project
and previous iterations of the environmental documentation. BVWD notes that some of their comments
remain unanswered in the RDEIR.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 1-2:
The commenter notes the weather patterns in the Redding basin and its effects on water demand and the
difference within different land uses zones and designations. The County understands BVWD is providing
a comparison of water consumption based on zoning designations alone. While the project property is
zoned Rural Residential, due to the proposed restrictions on development in the Tierra Robles project
area (i.e. limiting the development footprint, limiting irrigable landscaping to 5,000 square feet,
disallowing keeping of livestock or raising of crops), the proposed project would use substantially less
volumes of water on a per unit basis than typical property zone Rural Residential. The typical rural
residential uses within the vicinity and within the County as a whole to which BVWD is referring tend to
use much more water than would occur within the Tierra Robles project. The proposed project includes
more traditional single-family residential uses. The commenter is referred to Master Response #1 Water
Supply Analysis Master Responses General Discussion, Consistency with California Water Code, and
Project Projected Water Demand, for additional information.
The commenter also is referred to Response 1-4 – the concern that the proposed project would be used
for agriculture, thereby raising the water use, would not occur as these activities would not be allowed.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 1-3:
The commenter references discussion in the RDEIR about implementation of the State’s Model Water
Efficient Landscape Ordinance (MWELO) and states concern about County staffing. The commenter
questions adequacy of staffing, enforcement, and steps they will take if compliance is not met.
Prior to the issuance of building permits for residences within the Tierra Robles development, Planning
Division staff will verify that proposed plans comply with the applicable development standards of the
Tierra Robles Planned Development, including the maximum permissible irrigable area of 5,000 square
feet and compliance with the State’s MWELO.
The commenter is referred to Response 1-2, above regarding the comparison of the proposed project to
a more traditional rural residential development which would, similar to some of the surrounding
properties, contain agricultural production, the keeping of livestock, and large irrigable landscaping.
Although the proposed project’s homes will be on larger lots, the proposed project’s would be closely
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aligned with traditional single-family residential uses due to restrictions on irrigable landscaping. In terms
of enforcement and continue compliance, residents of the Tierra Robles project would be subject to the
Homeowners Association (HOA) rules and deed restrictions, reserve funds, budgets, bylaws, and other
applicable documents and requirements of a CSD or HOA. According to the California Homeowners
Association, there are 33 existing HOA’s in Shasta County, 19 of which are located in the City of Redding.
Please see Master Response #4-Tierra Robles Community Services District and Tierra Robles
Homeowners Association.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 1-4:
The commenter states that water demand of the project needs to be determined based on full potential
range of development, that the project could be used for agriculture resulting in a larger demand and
consumption for water. The commenter is referred to Master Response # 1 – Water Supply Analysis
Master Response Consistency with California Water Code and Project Projected Water Demand, and
Master Response #4-Tierra Robles Community Services District and Tierra Robles Homeowners
Association, and Response 1-3. The project would not be used for agricultural operations that are more
common in traditionally rural residential developments and hence use greater quantities of water than
single family residential developments which the project (aside from larger lot sizes) more closely
resembles.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 1-5:
The commenter questions the use of the 55 gallons per capita per day estimate and states that it is not
consistent with CWC Section 10608.20 and needs to be consistent with the Urban Water Management
Plan (UWMP) to determine the use. The commenter is referred to Master Response # 1 – Water Supply
Analysis Master Response Consistency with California Water Code and Project Projected Water
Demand.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 1-6:
The commenter states that according to the Bella Vista UWMP the base per capita daily water use is 947
gallons per capita per day resulting in a water demand greater than that discussed in the RDEIR. The
Commenter is referred to Master Response # 1 – Water Supply Analysis Master Response Consistency
with California Water Code and Project Projected Water Demand.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
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Response 1-7:
The commenter notes the secondary residential units and their potential demand in light of the potential
for landscaped areas. The commenter states that the assumption of a secondary unit replacing 1,500
square feet of irrigated landscape area is not supported within the Water Supply Evaluation. The
commenter states that there is no viable reason to assume landscape area will be replaced by a secondary
unit and requests that water usage projections be revised accordingly.
Depending on the lot configuration and associated development envelope, a secondary unit could
potentially be developed outside development envelope without adjusting the landscaped area. Under
such a scenario, would result in an upward adjustment of 1.2 acre-feet in demand per year. The RDEIR
assumed the 15 parcels with secondary residential units had a reduced demand factor for the outdoor
water use from 0.29 acre-feet per year (for standard parcels) to 0.21 acre-feet per year. This reduction in
the outdoor demand reflects the landscape area that is 1,500 square feet less than the landscaped area
used in the standard parcels. If this adjustment is not made, the 15 parcels with secondary units would
instead have the same outdoor demand factor as the standard parcels, which is 0.29 acre-feet per year.
The resulting increase of 0.08 acre-feet per unit per year for the 15 units results in a total increase of 1.2
acre-feet per year. This would increase the estimated demand of the entire proposed project from
approximately 80 acre-feet per year to approximately 81 acre-feet per year, a non-substantial change that
would have no effect on the conclusions of the analysis. No further response is necessary and no change
to the Draft EIR is necessary.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 1-8:
The commenter states discusses that the BVWD derives the majority of its water supply from the Central
Valley Project (CVP) and is subject to shortage provisions pursuant to the U.S. Bureau of Reclamation
(USBR). The commenter notes the total contract quantity is 24,578 acre-feet per year (AFY) but in dry
years the supply can be restricted.
In reference to water contract quantity of 24,578 AFY and potential for multiple dry year water use
restrictions, the RDEIR addresses potential changes BVWD may implement to reduce water volumes it
provides to its customers. The commenter is referred to page 5.17-4, Table 5.17-2 in Section 5.17 UTILITIES
AND SERVICE SYSTEMS of the RDEIR, which notes that BVWD’s contract with USBR provides up to 24,578
AFY of CVP water. The County recognizes that future supplies are subject to restrictions for environmental
factors including actual flows, drought and the Central Valley Project (CVP) municipal and industrial (M&I)
Shortage Policy. Pages 5.17-13 and 5.17-26 of the RDEIR discuss California Drought Regulations and
Executive Orders addressing restrictions and standards intended to reduce water use and the County,
consistent with the comment, also recognize that there may be uncontrollable factors such as drought
and decreasing supplies that accompany dry conditions.
The commenter also is referred to Mitigation Measure (MM) 5.17-4b that requires the project applicant
to identify and implement an agreement with BVWD to provide BVWD with dry-year water supplies prior
to commencement of project construction. This measure ensures that actual physical development does
not occur until such time as there is adequate water to serve it. MM 5.17-4b has been modified as
FINAL Partial Recirculated EIR November 2021

15-32

COMMENTS AND RESPONSES

TIERRA ROBLES PLANNED DEVELOPMENT
ZONE AMENDMENT Z10-002
TRACT MAP 1996
SCH NO. 2012102051

suggested by BVWD and is discussed in Response 1-11, that specifically discusses the measure and makes
suggestions for revisions to it.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 1-9:
The commenter states that new demand would reduce the water supply for existing customers and the
mitigation as proposed is not adequate. The commenter is correct that certain environmental constraints
may make it more difficult to obtain water to supplement BVWD. It should be noted that the proposed
development is consistent with the land use densities anticipated for the project site in the County’s
General Plan. In turn, the project is also consistent with the census data for population growth estimated
by BVWD’s UWMP for long term water demand projections. The County, however, disagrees that the
applicant is “waiting to acquire additional water until needed…” As discussed on page 5.17-19 of the
RDEIR, an agreement with CCCSD will be established prior to project approval:
“As represented in several attachments referenced throughout this section, the project
applicant has facilitated discussions between Clear Creek Community Services District (CCCSD)
and BVWD for the periodic transfer of a portion of CCCSD’s annually available CVP water
supply allocation from CCCSD to BVWD.
As detailed in Appendix RDEIR C-2 of this RDEIR, CCCSD would make available for transfer a
portion of its CVP allocation in a requested year, not to exceed 100 acre-feet. CCCSD would
meet its own customer needs otherwise met by the CVP supply by pumping groundwater
through one of three existing, certified drinking water wells.
The source of the transfer water is a contractual entitlement under a CVP water service
contract between United States Bureau of Reclamation (USBR) and CCCSD. BVWD also is a CVP
water service contractor in the same area of origin as CCCSD, and therefore the transfer will
be conducted in accordance with Section 3405(a)(1)(M) of the Central Valley Project
Improvement Act (CVPIA) along with other applicable criteria relating to the substitution of
groundwater by CCCSD.”
The County also notes the discussion from CCCSD in the mentioned appendix C-2. In part, this states:
“In the event of a drought, the CCCSD proposes transferring to BVWD up to 100 AF of its own
CVP Project water allocation in that year as defined in a subsequent long-term agreement
entered into between CCCSD and BVWD.”
The subsequent paragraph in the Appendix further states:
“Because of the need to consider a worst-case scenario and the need for possible additional
supplies for BVWD during extreme drought conditions, the CCCSD has agreed to pursue the
annual transfer of up to 100 Acre Feet per year of its CVP project water…”
As noted, one of the conditions includes the approval from USBR for the transfer which is anticipated to
occur under the current Accelerated Transfer Programs operation to facilitate transfers among CVP
contractors in the same watersheds.
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Thus, the agreement is not periodic. The agreement is concrete and would define a yearly volume of water
that would be made available from CCCSD through the contractual obligation as needed and diverted to
BVWD. The County concurs that transfers are anticipated to be periodic but disagrees with the commenter
in that the contract for the transfers is permanent.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 1-10.
The commenter notes that any long-term agreement would be subject to CEQA and NEPA requirements.
The commenter is referred to Appendix C-2 which notes that as a condition of approval of the transfer
CCCSD notes full compliance with NEPA and CEQA would be required. Further MM 5.17-4b on page 5.1730 of the RDEIR concludes with the following language: “The project applicant shall demonstrate that any
water supply provided to BVWD under the Agreement satisfies all CEQA and NEPA compliance
requirements, as well as any other permitting or regulatory approvals, as may be associated with a water
supply identified in the Agreement.”
Thus, the County recognizes that subsequent environmental documentation may be required. No further
response is required and no changes to the RDEIR are required based on this comment. The comments
have been or will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 1-11:
The commenter notes that mitigation measure 5.17-4b is not feasible as written. The commenter provides
a suggestion for revisions to the mitigation measures. Regarding the commenter’s first note of the
comment regarding MM 5.17-4b and its feasibility, the commenter is referred to Master Response #1 Water Supply Analysis Master Responses, Consistency with California Water Code, Project Projected
Water Demand, and California Water Code Baseline Calculations regarding project water use. The water
use projections are based on project design and, although the individual residences would be located on
large lots, the homes will more closely resemble that of single family residential developments as opposed
to traditional rural residential development common in other areas of BVWD’s service area (reference to
Response 1-4).
Commenter suggests an edit to MM 5.174b. MM 5.17-4b has been revised to read as follows:
”Concurrent with the establishment of the Tierra Robles Community Services District or Tierra
Robles Homeowners Association, the project applicant shall provide to the Shasta County
Department of Resource Management documentation demonstrating that the applicant has
secured an Agreement with BVWD to provide BVWD with adequate water supplies on an
annual basis during identified shortage conditions in a quantity that represents a minimum of
90 percent of the project’s prior year water usage. Shortage conditions shall be defined to
exist when BVWD has been notified by the USBR that it will receive less than a 100 percent
(full) allocation of its CVP water supplies for the coming delivery season, as that determination
has been announced by USBR as of April 15th of each year. The augmenting water supplies
shall be made available to BVWD through the Agreement with BVWD and is consistent with
the methodology of U.S. Bureau of Reclamation’s Central Valley Project Municipal and
Industrial Storage Policy, Guidelines and Procedures until such time as BVWD received three
successive water years of full (Unconstrained) CVP water allocations following buildout and
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completion of all phases of the development and newly created water demands. For any
shortage condition that occurs after three years of full CVP allocation following buildout, the
project applicant shall no longer be required to provide BVWD with augmenting water
supplies. , but the project applicant shall then be fully subjected to the shortage provisions
administered by BVWD to all its customers. The project applicant shall demonstrate that any
water supply provided to BVWD under the Agreement satisfies all CEQA and NEPA compliance
requirements, as well as any other permitting or regulatory approvals, as may be associated
with a water supply identified in the Agreement.”
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 1-12:
The commenter reiterates previous comments related to the Will Serve letter and expands on its
expiration and need for a new one, and provides a sample as an attachment. The County understands the
previous Will Serve letter has expired. The County also understands the applicant will request a new Will
Serve letter once the augmentation to the water supply is secured.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
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Letter 2:

Remy Moose Manly, February 2, 2021
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Responses to Comment Letter 2 - PATROL
Response 2-1:
This comment does not speak to a specific CEQA issue or impact but prefaces subsequent comments in
the commenter’s letter. The County does recognize that the RDEIR was recirculated for public review and
comment because one or more new or more severe significant impacts were identified after the DEIR was
circulated but before its certification. No further response is required and no changes to the RDEIR are
required based on this comment.
Response 2-2:
This comment does not raise a specific question regarding CEQA, question the adequacy of the document,
or request clarification. The commenter does preface future comments related to water supply, providing
decision makers with adequate information, speculation, significance of impacts, and substantial
evidence. No further response is required and no changes to the RDEIR are required based on this
comment.
Response 2-3:
The commenter restates the information discussed in the RDEIR on pages 5.17-13 and 5.17-18 in relation
to water supply, and notes the potential transfer agreement with the Clear Creek Community Services
District (CCCSD). The commenter also references previous comments from the Bella Vista Water District
(BVWD) dated July 16, 2019 on a previous document prepared for the Tierra Robles Planned Development
and provided them as Attachment 1 to the comment letter.
The referenced comment from BWVD was on the previously circulated document. BVWD has submitted
comments on the RDEIR that supersede those listed in the attachment. The commenter is referred to
Master Response #1 Water Supply Analysis-General Discussion, Projected Water Demand, Consistency
with California Water Code, and California Water Code Baseline Calculations related to water supply and
use, and Responses to Comments 1-9 and 1-10.
Regarding the CCCSD water transfer agreement the commenter is referenced to the language in MM 5.174b regarding the mechanism by which the transfer would occur and that it would be required prior to
project development. The water supply from CCCSD is a known supply, does exist, and CCCSD has signaled
its intent to provide for the purpose of supply for the proposed project. Although a contract or
memorandum of understanding for the 100 acre-feet of water per year has not yet been signed, this
would be done as part of the listed mitigation, and the above preceding pages of the RDEIR regarding the
water transfer, the mechanism by which it would occur, and the requirements of the mitigation that would
be required prior to project development.
The County has evaluated how the water transfer from CCCSD to BVWD would work and is discussed on
page 5.17-30 in Section 5.17 Utilities and Service Systems of the RDEIR. As discussed, CCCSD would pump
100-acre feet of groundwater from their existing wells and transport the water through an existing
underground aqueduct and release this groundwater into the Sacramento River. BVWD would pump a
commensurate amount of water from the Sacramento River from their existing intake station. No new
facilities or infrastructure would be required to complete this transfer.
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The County does agree with the comment that an agreement cannot be reached with an entity that does
not exist. Accordingly, page 5.17- 20 describes the process by which an agreement would be reached and
approved: “A letter sent from CCCSD to BVWD details the proposed transfer and outlining specific
provisions. On June 17, 2020, at a regularly scheduled meeting, the CCCSD Board of Directors unanimously
authorized its General Manager to participate in negotiations with BVWD to formulate the necessary
agreement as detailed in the letter. A copy of the CCCSD meeting minutes is included as Appendix RDEIR
C-2 of the RDEIR.”
Therefore, the language in MM-5.17-4b, which states in part, “Concurrent with the establishment of the
Tierra Robles Community Services District or Tierra Robles Homeowners Association, the project applicant
shall provide to the Shasta County Department of Resource Management documentation demonstrating
that the applicant has secured an Agreement with BVWD to provide BVWD with adequate water
supplies…”, is reasonable in that, specifically identified by the comment above, the agreement cannot be
reached until such time the TRCSD or TRHOA is formed which would occur subject to project approval.
Formation of either entity would be premature if the project is not approved.
The mitigation measure accounts for this by including language based on the current status of the
tentative agreement between CCCSD and BVWD. The mitigation measure sets forth a timeline, all involved
parties including an agency to verify conditions have been met, performance standards, and a
methodology by which it will be implemented. The mitigation measure is fully adequate.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 2-4:
The commenter notes the estimated water use of 55 gallons per capita per day and references the
previous letter received from BVWD discussed in Response 2-3 above. The commenter is referred to
Master Response #1 Water Supply Analysis-Consistency with California Water Code and California
Water Code Baseline Calculations. As discussed, the previous comments are superseded by the BVWD
comment letter on the RDEIR.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 2-5:
The commenter notes the previous letter received from BVWD. The Commenter is Referred to Master
Response #1 Water Supply Analysis General Discussion, and Responses 2-3 and 2-4 above that note the
previous comments are superseded by the BVWD comment letter on the RDEIR.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 2-6:
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The commenter continues their discussion about the discrepancy in water demand saying that the
subsequent analysis is called into question as well as mitigation. The commenter elaborates that this also
affects the agreement with CCCSD as they may not be able to provide adequate water supply to cover the
additional water demand.
The commenter is referred to Responses 2-2 through 2-5, above. As explained, the projected water use
disclosed in the RDEIR was accurate, was appropriate for the proposed uses, and is consistent with the
UWMP and California Water Code, when separated from other dissimilar uses such as agriculture and
more traditional rural uses. As also explained in the Master Response #1 Water Supply Analysis Consistency with California Water Code and California Water Code Baseline Calculations, BVWD’s
recommended numbers drastically overestimate water use that would occur under the proposed project.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 2-7:
The commenter cites Table 5.17-2 of the RDEIR and what they refer to as inaccurate BVWD groundwater
supplies. The commenter elaborates on the water supply noting that an additional well was not drilled,
thus the additional 810 AFY should not be accounted for. The commenter also notes there is no mention
that some wells have been removed from service due to low yields which further bring the conclusions
into question. The commenter is referred to Master Response #1 General Discussion, California Water
Code Baseline Calculations, and Response 1– 9. Please see Response 3-4.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 2-8:
The commenter summarizes the above comments noting that the conclusions are unsupported by
substantial evidence and the evaluation of impacts and water supply analysis must be revised, and
conflicts with County General Plan Policy W-c. The commenter is referred to Master Response #1 General
Discussion, Consistency with California Water Code, Project Projected Water Demand, California Water
Code Baseline Calculations, and Responses 1-1 through 1-7, above.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 2-9:
The commenter notes a discrepancy in the amount of paving from the DEIR project description to the
RDEIR project description and that the air quality analysis therefore relies on an inaccurate or changed
project description. The Air quality analysis in the DEIR used a conservative approach and assumed that
all of the roadway right of way would be paved which would equate to approximately 51.71 acres of
paving. As shown in Figure 3-8, Typical Roadway Sections, the right of way area includes a lot of area that
will not be paved. For example, typical roadway sections with an 84-foot right of way include only 32 feet
(less than 40 percent) of paved surface. As such, the air quality analysis in the DEIR was overly conservative
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and overstated the amount of paved area within the project site. It should be noted that construction
emissions were identified as less than significant with mitigation incorporated in the DEIR. The air quality
analysis in the PRDEIR used the paved area shown in the table in Figure 3-7 (750,000 sf or 17.2 acres),
Project Phasing, of the DEIR. Thus, Page 5.3-14 of Section 5.3 Air Quality of the PRDIER accounted for the
updated paved area and used the 17.2-acre value.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 2-10:
The commenter continues discussion about the air quality analysis noting the California Emissions
Estimator Model (CalEEMod) which relies on input from construction activities. The commenter notes that
if the area analyzed is less than what will be constructed the emissions would be underestimated. The
commenter is referred to Response 2-9 above with regard to the change in acreage for paved areas. Other
changes in the analysis contributed to reductions in air quality emissions such as refinements to the
CalEEMod model between the preparation of the DEIR and the RDEIR. Additionally, the air quality analysis
in RDEIR includes the use of Tier IV construction equipment which has higher efficiencies with regard to
emission reductions than the Tier III construction equipment used in the DEIR analysis. Tier IV construction
equipment is more widely available at this time and was included in the CalEEMod modeling analysis. As
a result, construction emissions were lower in the RDEIR compared to the DEIR.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 2-11:
The commenter notes that PATROL members have serious concerns about the validity of the emergency
evacuation impacts. The commenter notes that the PATROL comment letter incorporates the comments
of James and Teresa Griffith. The commenter is referred to Responses 3-1 through 3-54, that consist of
the responses to the comment letter from James and Teresa Griffith.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 2-12:
The commenter notes PATROL wishes to emphasize the impacts conclusion and that they are inadequate
in regard to emergency evacuation time because the additional traffic from the project would be minimal
in comparison to the existing evacuation times.
The RDEIR has been prepared in compliance with CEQA and the 2019 CEQA Guidelines. Its impact analysis
and conclusions are supported by technical studies including computer modeling of traffic evacuation
patterns. The commenter is referred to Response 2-11 above, and Master Response #3 – Wildfire
Hazards.
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No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 2-13:
The commenter reiterates statements regarding the additional delay in evacuation and cites other fires
that have occurred in California. The commenter further states that the existing conditions, including
constraints of the roadway network, project access, and existing setting, are not adequately considered.
The commenter is referred to Master Response #3 – Wildfire Hazards
While the commenter asserts that the RDEIR is inadequate, the comment letter provides no details or
technical analysis to substantiate this claim. The RDEIR has been prepared in compliance with CEQA and
the 2019 CEQA Guidelines. Its impact analysis and conclusions are supported by technical studies including
computer modeling of traffic evacuation patterns.
The RDEIR’s conclusion is based on facts and setting. The project site is characterized by relatively flat
terrain and is dominated by oak woodland and grassland. While categorized as a very high fire hazard
severity zone, the project site is substantially different in both features than the areas where fires
occurred as referenced by the commenter. The project provides two access points into the project. As
noted on pages 3-18 and 3-19 of the DEIR:
Primary access to and from the proposed project would be from Boyle Road at the southern end of the
project site. Tierra Robles Parkway would be constructed to run northerly from Boyle Road beginning
approximately 1.25 miles east of the intersection of Boyle Road and Old Alturas Road. Tierra Robles
Parkway turns into Chatham Ranch Drive approximately mid-way through the subdivision. This new road
would be located within an 84-foot wide right-of-way which would traverse the proposed project site, and
ultimately tie into Seven Lakes Road, adjacent to its intersection with Old Alturas Road.
The County does not concur the analysis runs “afoul” of CEQA. Either the TRCSD or TRHOA would actively
manage the project site and create and maintain defensible space as a requirement of the proposed
Planned Development zone district. This also is different than the examples provided in the comment as
is evidenced by the numerous pictures that show overgrown vegetation in immediate proximity to tightly
packed residential and business units within the thick forest cover.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 2-14:
The commenter states that there are assumptions and factual oversights in the RDEIR. The commenter
states the analysis assumes Shasta College will have been evacuated and downplays the project traffic to
Boyle Road. The commenter also notes the number of trailers and other vehicles creating miles of vehicles.
The commenter asserts there is an assumption in the Tierra Robles Area Evacuation Traffic Study (Traffic
Evacuation Study) that Shasta College will have been evacuated and empty at the time of a wildfire. The
County concurs that the Traffic Evacuation Study and PRDEIR discussed potential evacuation areas. These
areas were selected as they are large areas, relatively unvegetated, and logical areas for people to
evacuate to within the City in case of wildfire in surrounding areas. The County concurs that while some
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activities may still be ongoing at these sites, they nonetheless remain logical locations for evacuees to use
to as temporary refuges. As noted on page 5.19-13 of Section 5.19 Wildfire, the areas are identified as
potential temporary refuge areas:
“The report identified eight potential temporary refuge areas consisting of large community
facilities in the surrounding area. These refuge areas are large, well known sites such as
schools, shopping centers, and churches. Subject to field decisions by the fire authorities,
these locations would provide short-term refuge for evacuated residents of the proposed
Project. These locations are open facilities that are accompanied by large unvegetated parking
areas and they can reasonably be relied upon to be available in the event of an emergency
evacuation.”
The analysis does not downplay that all Project traffic will use Boyle Road, a two-lane roadway which
residents know was dangerously congested during the evacuation for the 1999 Jones Fire. This is in fact
the purpose of conducting the subsequent analysis, specifically to evaluate potential increased use of
Boyle Road.
It would not be logical for residents in the northern area of the project to discard use of State Highway
299 or for residents in the southern area of the project to discard use of State Highway 44 in favor of Boyle
Road; all of these are east-west routes. If fires approach from either the north or the south in a manner
that precludes use of the east-west highways, then users should use the north-south arterials to travel to
safe areas or to get out of the area, not concentrate on an east-west road such as Boyle Road.
Responses to comments provided from other PATROL members are discussed in the respective comment
letters and the commenter is referred to Master Response #2 Traffic Evacuation Study.
No further response is required and no other changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors for
their review.
Response 2-15:
The County concurs that that Northgate Drive is not a secondary access for the proposed project. This
reference has been removed from the DEIR and RDEIR as revised in the Errata section of the Final EIR.
For commenters reference, Page 5,19-13 of the RDEIR in relation to Northgate Drive has been revised to
read as follows:
The proposed internal street network consists of approximately 15 roadway segments and would
be designed and constructed to meet applicable County street standards. A proposed secondary
access is proposed that would meet all Shasta County Fire Safety standards and would consist of
an emergency access easement across Lot No. 81 and Lot No. 98. This would include a 5.23-acre
offsite extension of the proposed new access road to Old Alturas Road on the northerly side of the
project. the southerly terminus of Tierra Robles Lane at Northgate Drive. The proposed
connection with Northgate Drive would be gated per County fire standards and used for reciprocal
emergency access only. As a result, Project operations would have a less than significant impact
related to emergency response or evacuation activities within the development.
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No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 2-16:
The commenter discusses the lack of meaningful conversation regarding the Tierra Robles Homeowners
Association (TRHOA) and Tierra Robles Community Services District (TRCSD). The commenter notes that
not enough information is provided to make a meaningful evaluation of impacts in this regard.
Please see Master Response #4. The proposed project includes the formation of either the Tierra Robles
Community Services District (TRCSD) or the Tierra Robles Homeowners Association (TRHOA). The TRCSD
or TRHOA would be used as a means to oversee and implement the plans and facilities within the
development and they would oversee the Tierra Robles Design Guidelines; Tierra Robles Oak Woodland
Management Plan; Tierra Robles Wildland Fuel/Vegetation Management Plan, Open Space Management,
and Resource Management Area Management and Oversight; Road Maintenance; Storm Drain
Maintenance; and Waste Water Collection, Treatment and Dispersal Facilities.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 2-17:
The commenter notes and questions the feasibility of enforcement of mitigation when the responsible
entities are the TRHOA or TRCSD. The commenter states that the EIR must discuss staffing, funding, and
expertise to satisfy requirements for mitigation.
The commenter is referred to Response 2-16 above regarding how the implementation of Mitigation
Measure 5.8-1 specifically requires that the monitoring of fire prescription activities within Resource
Management Areas 1 through 5 shall be the sole responsibility of the TRCSD.As documented in the Errata
section of the Final EIR, all references to the TRCSD throughout the Draft EIR are by definition references
to the TRCSD or TRHOA. The commenter also is referred to Master Response #3 – Wildfire Hazards.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 2-18:
The commenter makes a conclusory statement and notes that the RDEIR needs to be revised. The
Commenter is referred to Responses 2-1 through 2-17 which provide a clarification of issues and explain
minor revisions to the RDEIR to comply with CEQA requirements.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
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Letter 3:

James and Teresa Griffith
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Responses to Comment Letter 3 - James and Teresa Griffith
Response 3- 1:
The comment provides general statements about the RDEIR, ability to obtain copies, and that the
information provided does not provide adequate links to the referenced data and some is arcane and
technical. The comment questions how the public can make reasonable comments based on these factors
and that 45 days is not an adequate review period.
As discussed on page 1-3, in Section 1.0 Introduction, “The comments received on the RDEIR, along with
written responses to those comments the RDEIR will be combined with the previously circulated DEIR as
part of the Final EIR. The Final EIR will also include the comments received on the portions of the DEIR
that have not been recirculated, as well as the comments received on the RDEIR, along with written
responses to those comments.
References and citation of sources are located in both the References Section of the RDEIR and within the
original DEIR which is available in its complete form on the County website located at:
https://www.co.shasta.ca.us/index/drm/planning/eir/tierra-robles/revised-project-2016/draft-eir.
The
full
text
of
the
RDEIR
was
and
still
is
available
for
review
at
www.co.shasta.ca.us/index/drm/planning/eir/tierra-robles. In addition, all the appendices used in
preparation of the document are available at the listed links as well.
Regarding the public review period, the RDEIR was circulated for the CEQA required 45 days. As noted in
the
State
Clearinghouse
CEQA
Handout
on
page
14,
located
at:
https://opr.ca.gov/docs/SCH_Handbook_2012.pdf:
“The normal review period for a Draft EIR submitted to the SCH is 45 calendar days (PRC
Section 21091(a) and CEQA Guidelines Section 15105). The state review period typically starts
on the same day the Draft EIR is received by the SCH if (a) the document is received by 12:00
PM, and (b) the submittal is complete. Documents received after 12:00 PM typically are
distributed the next working day, although Statute allows 3 days for SCH to distribute the
documents (PRC 21091(c)(3)). Day 1 of the review period is the day the document is
distributed by the SCH. The review period ends on the 45th calendar day thereafter. If the
45th day falls on a weekend or state holiday, the review period will end the next business day.
On the next working day following the close of the review period, the SCH will prepare and
mail a closing letter to the Lead Agency. Attached to the closing letter will be copies of
comments received from state agencies.”
Lastly, without the comment providing a specific reference to issues of accessing the resources notes or
specific issues references specific portions of the data sets and questions thereof, or which were not
accessible or unavailable, the County is not able to provide additional clarification or provide the location
of resource. No further analysis is required and no changes to the RDEIR have been made.
Response 3-2:
This comment does not raise a comment or question related to the adequacy of the RDEIR but
paraphrases State CEQA Guideline Section 15088. This comment prefaces further comments.
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The County is familiar with State CEQA Guidelines Section 15088 and notes the citation in the comment
is not verbatim but a summary of the overall intent. No further analysis is required and no changes to the
RDEIR have been made.
Response 3-3:
The comment references Section 5.17 Utilities and Service Systems and water supply and also copies Table
5.17-2 – Summary of Water Supply Sources but that the table is misinterpreted and is not reasonable.
The commenter is referred to Master Response #1- General Discussion, Consistency with California
Water Code, Project Projected Water Demand, California Water Code Baseline Calculations, all of which
discuss water supply and the Bella Vista Water District Urban Water Management Plan (BVWD UWMP),
and Table 5.17-2 in the RDEIR.
Response 3-4:
The comment discusses the groundwater production wells and cites page 56 of the BVWD UWMP, and
notes the RDEIR is misleading in this regard, in part because one of the wells was taken out of production.
Regarding the water well data and the BVWD UWMP noting that BVWD planned to drill additional wells
every five years, as noted in Table 5.17-2 – Summary of Water Supply Sources on page 5.17-4 of the RDEIR,
the data was sourced from the most recent 2015 BVWD UWMP from Table 6-5 on page 67. The document
is dated 2016.
Two footnotes appear in the table and are as follows:
Footnote 1. BVWD’s contract with USBR provides up to 24,578 acre-feet per year (AFY) of CVP
water. Actual supplies are subject to restrictions for environmental flows, drought and the
CVP M&I Shortage Policy.
It should be noted that this footnote recognizes normal supplies, and as reflected throughout
the discussion of Section 5.17 Utilities and Service Systems and water supply, is used for
normal year conditions and consistent with the language also discussion years with
constrained supply.
Footnote 2. Groundwater wells are currently only used to supplement surface water in short
and long-term shortages. 4,200 AFY is estimated to be the maximum capacity of the existing
wells. Additional groundwater wells are planned for construction every 10 years starting in
2020 increasing groundwater by 810 AFY per well.
As noted, the wells were planned to be drilled and this is consistent with the language in the
RDEIR.
The County does understand as the commenter notes that as of 2020 the additional well was drilled.
The County also notes, as shown in the Table, the water from an additional well, if it is drilled
between 2020 to 2025 (the next ten years), that is correctly and appropriately reflected in the table
as per BVWD UWMP.
The Commenter also is referred to Page 72 of the BVWD UWMP which discusses the use of
groundwater and states:
“The District’s wells are an important component of the District’s water reliability. They are
estimated to have an annual capacity of 4,200 AF. Typically, they are only used when other
facilities are down for maintenance, or during short- and long-term water shortages. Hence,
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they are truly a backup supply. The District has never had a need to maximize the pumping
capacity since they often are able to secure surface water purchases at a lower cost than
running wells.”
Page 72 of the BVWD UWMP continues:
“The groundwater values shown in Table 7-2 (copied as Table 5.17-2 – Summary of Water
Supply in the RDEIR) are not the annual groundwater pumpage, but rather the estimated
maximum yield from the District’s wells. This represents the total available groundwater, and
is best used when estimating future water available.”
The commenter also is referred to page 74 of the BVWD UWMP, which discusses water from the wells
and states:
“It was assumed that 100% of the ACID transfer water supply (1,536 AFY) and 100% of the
reliable groundwater supply (4,200 AFY) will be available for future use.”
Thus, the groundwater supply for the upcoming years under discussion rely on the existing availability of
well water (4,200 AFY). As noted in the above, the District has not had to use this amount in full in previous
years. The County recognizes that future year water supplies account for additional well capacity from
BVWD wells. As noted above, the other tables within the UWMP also have a footnote stating,” – Additional
wells are scheduled to be added (one every ten years) for an additional 810 AFY each.” Thus, the RDEIR
was correct to include this language. Further, although the County concurs that BVWD has not yet drilled
another well, the County also recognizes that BVWD could drill the wells in the future, thus adding to the
supply from groundwater.
As discussed above, BVWD notes that it has never had to maximize its well capacity, thus it is reasonable
for the additional wells to not yet be drilled.
The commenter also is referred to Responses 1-9 through 1-11, 2-3, 3-11, and 3-21. regarding the CCCSD
water transfer agreement, which would be used to make up for up to 100 AFY of water and be used for
the proposed project.
The commenter also is referred to Response 3-3, above, which provides references to additional
comments regarding these topic areas.
No further analysis is required and no changes to the RDEIR have been made.
Response 3-5:
The commenter continues discussion about the claimed five water wells in operation and the 4,200 AFY
number and questions why the actual value was not considered or verified, and is therefore,
contradictory.
The commenter is referred to Response 3-4, above.
Response 3-6:
The comment references Table 5.17-3 Normal Year Supply and Demand and notes that it was only a
forecast from BVWD and can be proven incorrect and is incorrectly applied in the RDEIR, conflicting with
CEQA. The commenter is referred to Response 3-4, above. The RDEIR appropriately reflects the
information in the UWMP and their potential for future action as prescribed in that document by BVWD.
The proposed project also has plans to obtain supply from CCCSD to account for shortfall years. The
commenter is referred to Response 1-9 regarding the CCCSD water transfer agreement, which would be
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used to make up for up to 100 AFY of water and be used for the proposed project. Please see Master
Response #1: General Discussion, Consistency with California Water Code, Project Projected Water
Demand, California Water Code Baseline Calculations.
No further analysis is required and no changes to the RDEIR have been made.
Response 3-7:
The comment notes the Tully & Young water demand evaluation and states that not all of the findings are
included in the RDEIR. The comment then cites a portion of the study and questions why the RDEIR only
uses conclusions favorable to the project, does not include all recommended mitigation, and questions
the three-year unconstrained supply in the mitigation.
The proposed project does include the mitigation as suggested within the Water Supply Evaluation for the
project. The commenter is referred to Response 1-11, in response to BVWD’s comment letter to the
RDEIR, which discusses MM 5.17b and changes to the measure as requested by BVWD.
Regarding the three year unconstrained supply, this is in reference to supply only after full build-out of
the project which would be many years in the future and at a time when supplies from CVP would be
adequate such that the supplemental supplies would not be required.
The commenter also is referred to Master Response #1: Water Supply Analysis Master Responses, which
further discusses the proposed project and impacts associated with water supply.
Response 3-8:
The comment cited the Tully &Young water study regarding indoor residential demand and notes the
BVWD had previously stated it was not the correct information and conflicts with CWC 10608.2. The
commenter is referred to Master Response #1: Water Supply Analysis Master Responses – Consistency
with California Water Code and Projected Total Water Demand.
Response 3-9:
The commenter notes the 55 gallons per capita per day water use estimate is not accurate and asks for
examples of other developments in Shasta County with similar use rates. Regarding the appropriateness
of estimated water use rate, the commenter is referred to Master Response #1: Water Supply Analysis
Master Responses – Consistency with California Water Code and Projected Total Water Demand.
Response 3-10:
The comment continues discussion potential project water demand of 55 gallons per capita per day and
says this is in conflict with other demand figures that should be used. The commenter is referred to Master
Response #1: Water Supply Analysis Master Responses – Consistency with California Water Code and
Projected Total Water Demand.
Response 3-11:
The comment notes that the language in MM 5.17-4b is misleading regarding the potential water supply.
The County disagrees that the water supply is “potential.” The water in question is a known supply and
does exist. The County acknowledges that a contract or memorandum of understanding for the 100 AFY
has not yet been signed by Clear Creek Community Services District (CCCSD), but CCCSD has signaled their
intent to provide it. The commenter is referred to Response 2-3 for additional information regarding the
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water transfers, the mechanism by which it would occur, and the requirement that the contract be
executed prior to project development.
Response 3-12:
The comment is correct that the listed conditions have not yet been met. It would be premature to begin
the work on satisfying those conditions until such time the project is approved. The commenter is referred
to Response 3-11 above regarding the inclusion of the agreement that would include these conditions
pursuant to the language in MM 5.17-4b.
Response 3-13:
The comment cites Appendix C-3 regarding the letter from the BVWD and that the agreement has not
been authorized. The commenter is referred to Responses 3-11 and 3-12, above. The mechanisms needed
to reach an agreement are consistent with the requirements contain in MM 5.17-4b. No further analysis
is required and no changes to the RDEIR have been made.
Response 3-14:
The comment reiterates concerns about MM 5.17-4b, and asks if there is an agreement between CCCSD
and BVWD. The commenter is referred to Responses 3-11 through 3-13, above. No further analysis is
required and no changes to the RDEIR have been made.
Response 3-15:
The comment reiterates comments about the water transfer. The commenter is referred to Responses 311 through 3-13, above. The comment is correct there is no current agreement and no guarantee one
will be reached. Hence, as discussed above, these elements are all conditions of approval and
prerequisites to project construction, as discussed in the preceding pages of the RDEIR to MM 5.174b.
No further analysis is required and no changes to the RDEIR have been made.
Response 3-16:
The comment reiterates comments about the transfer from CCCSD and the 100 AFY allocations. The
comment states that Appendix C-2 is incorrectly referenced in the RDEIR. The commenter is referred to
the first line of the first paragraph on page 2 of Appendix C-2. This sentence states, “In the event of a
drought, the CCCSD proposes transferring to BVWD up to 100 AF of its own CVP Project water allocation…”
The commenter is referred to Responses 3-11 through 3-13 above regarding the other needed elements
and conditions of the agreement as detailed in the aforementioned letter.
No further analysis is required and no changes to the RDEIR have been made.
Response 3-17:
The comment reiterates comments about the CCCSD transfers, potential for groundwater pumping, and
compliance with CEQA and NEPA. The commenter is referred to Responses 3-11 through 3-13 above, and
Response 1-11 regarding specific changes to MM 5.17-4b per the request of BVWD. The commenter is
referred to Appendix C-2, which lists the conditions that must be met prior to initiation of any transfer. In
particular, the first conditions states:
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“Full project compliance with CEQA and NEPA regulations would be obtained by BVWD at no
cost to the CCCSD. The developer shall provide a copy of all pertinent environmental review
documents, including but not limited to Categorical Exemption, Initial Study, Negative
Declaration and/or EIR.”
Thus, all appropriate CEQA and or NEPA would be completed. No further analysis is required and no
change to the RDEIR is necessary.
Response 3-18:
The comment is restating the fact that an agreement has not yet been reached, which the County agrees
is the case and would be premature and not required until the project is approved. The commenter is
referred to Responses 3-11 through 3-17 above. No change to the RDEIR is necessary.
Response 3-19:
The comment reiterates comments regarding the water transfer from CCCSD to BVWD and that there is
no agreement. The County concurs there is no present agreement. The commenter is referred to
Response 3-18, above. No change to the RDEIR is necessary.
Response 3-20:
The comment states the RDEIR implies that BVWD has entered into negotiations with CCCSD The
comment quoted the sentence in the RDEIR that states, “…the Board of Directors also authorized its
General Manager to enter into negotiations with CCCSD…” This does not imply; it simply states
authorization was given. No further analysis is required and no changes to the RDEIR are necessary.
Response 3-21:
The comment cites page 5.17-23 of the RDEIR regarding CCCSD using well water to overcome
shortage conditions and how that could create competition between new Tierra Robles residents
and established agricultural users in the BVWD. The commenter is correct that page 5.17-23 of
Section Utilities and Service Systems of the RDEIR discusses water supply from CCCSD. The
commenter also is referred to Pages 5.17-19 through 5.17-30 which further discuss CCCSD supplies
and how they would accomplish the transfer, if needed, to BVWD, and lists mitigation that would
be adopted and require agreements and subsequent CEQA and NEPA to enable the transfer.
More specifically, page 5.17-19 further verifies the commenter’s comment and states, “CCCSD
would meet its own customer needs otherwise met by the CVP supply by pumping groundwater
through one of three existing, certified drinking water wells.” And page 5.17-20 further describes
water supplies noting,
“CCCSD has at least two secure water supplies available to meet its municipal and industrial
(M&I) and agricultural (Ag) water needs. In some conditions, CCCSD has further augmented
these supplies through water transfers, as determined appropriate by its Board of Directors.
The primary supplies include:
• CVP Water Service Contract for 15,300 acre-feet
• Three State-permitted, 1500 gpm drinking water wells.”
Lastly, page 5.17-20 states the following regarding the CCCSD CVP Waster Services Contract:
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“CCCSD holds a contractual entitlement for water under the water service contract with USBR
for 15,300 acre-feet of water for agricultural and municipal and industrial purposes (Contract#
14-06-200-489-A-LTR1). Like all CVP water service contracts, CCCSD’s CVP supply can be
constrained on an annual basis, where the allocated quantity is based upon the delivered
quantity during the prior three years of 100% allocations. This is the same condition faced by
BVWD and resulting in the shortage concern being addressed by MM 5.17-4b.
Table 5.17-10, CLEAR CREEK CSD CVP DELIVERIES provides the historic delivery records for
CCCSD’s use of CVP water supplies, as recorded between authorized M&I and Ag customers.
All CVP water diverted to serve CCCSD’s CVP contract is treated to drinking water standards
at a water plant located at the base of the Whiskeytown Reservoir dam, whether the water
will serve M&I or Ag needs. The separation of M&I and Ag in Table 5.17-10 associates with
CCCSD’s operations, deliveries and billing. The total CVP deliveries indicate the general
demand in a 100% allocation condition, such as 2017, in contrast to the limited availability of
CVP water under CVP shortage conditions, such as 2014 through 2016. However, even during
the 5% allocation condition of 2015, CCCSD still had an allocation of 578 acre-feet of CVP
project water supplies. If such a condition were to repeat, the up-to 100 acre-feet transferred
to BVWD could still be accommodated, with the CCCSD demand met instead with increased
pumping from its existing municipal water wells.”
The commenter also is referred to Response 3-11 above, which also discusses the availability of water.
Thus, CCCSD has indicated it has adequate capacity to serve the project should it require the transfer.
Thus, the commenters concern regarding competition for the resource is unfounded, is not a CEQA issue,
and no further response is required.
Response 3-22:
The comment questions if the text on page 5.17-23 of the RDEIR is speculative and cites a portion of the
document.
The comment cites a single sentence from the document. The balance of the sentence cited by the
comment reads as follows, “the long-term trends presented in the draft basin settings can inform an
evaluation of the ability for CCCSD to periodically increase its pumping by up to 100 acre-feet annually.
Specifically, the draft description of the Anderson Sub-basin includes the following:”
Thus, it is not speculative, but serves to inform and provide information. No further analysis is required
and no changes to the RDEIR have been made.
Response 3-23:
The comment cites page 5.17-23 of the RDEIR. Discussing historical ground water levels in the Anderson
Sub-basin and then refences Figure 5.17-4 of the RDEIR and states that these wells are close to the CCCSD
wells and the potential issue of drawdown is not discussed. Although the same terminology is not used,
page 5.17-26 of the RDEIR does discuss the potential for drawdown in the basin. This and other pages
refer to pumping. As noted,
“Further, the recent pumping by CCCSD (see Table 5.17-11, above), which has been as much
as 500 acre-feet in 2015, has not had a notable effect on local groundwater conditions. While
not modelled, it is unlikely that the periodic additional pumping of 100 acre-feet per year
would change the conditions represented in the hydrographs for the following reasons:
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The historical trends of the groundwater hydrographs have shown minimal fluctuation in the
groundwater elevations over time;
Past use of the wells has resulted in pumping for only a portion of the year (4 to 5 months)
allowing for groundwater recharge and not resulting in overdraft conditions; and
Pumping 100-acre feet over the course of a year is not a substantial increase in the amount of
groundwater relative to past groundwater pumping quantities.”
Response 3-24:
The commenter reiterates comments about adjacent wells and their capacities. The commenter cites
Figure 5.17-4 that does not include adjacent wells and questions how the RDEIR states the CCCSD pumping
has not had a notable effect on ground water conditions and notes that the additional 100 AFY would
drop it further.
The commenter is referred to Responses 3-21 through 3-23, above regarding the use of the 100 AFY and
groundwater levels.
Response 3-25:
The comment notes CCCSD pumping during drought years and questions if this will lead to more
groundwater fluctuations. The commenter is referred to Responses 3-21 through 3-23, above regarding
the use of the 100 AFY and groundwater levels.
Response 3-26:
The comment discusses historic water levels in existing wells as a preface to subsequent comments. The
comment does not raise a specific question pertaining to CEQA. No further analysis is required and no
changed to the RDEIR have been made.
Response 3-27:
The comment asks what constitutes a substantial increase. The terminology “not substantial” was in
consideration of the 2015 year when pumping total 524 AFY which is approximately 19% of the water
pumped that year. In addition, according to the CCCSD website, the total water used in 2017 was 3,610.63
AF, 2018 was 4,058.46 AF, 2019 3,805 AF. At these volumes, 100 AF, which would on average be (2.56
percent) would not be substantial.
Response 3-28:
The comment recommends that the CCCSD pumping be conditioned to distribute withdrawal throughout
a particular year and spread between areas. The comment states that incorrect figures and documents
are cited, and the data is misrepresented. The comment states that the Enterprise sub-basin is used but
the Anderson sub-basin should be used. These comments are noted, and the commenter is referred to
Responses 3-21 through 3-27, above.
Response 3-29:
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The comment asks how the RDEIR state “no impacts” while listing several impacts. Impact discussions in
Chapter 5.17 Utilities and Services Systems, in relation to water use, were found to be less than significant
with mitigation incorporated. Regarding CEQA and NEPA compliance, the commenter is referred to
Response 3-17, above. No further analysis is required and no changes to the RDEIR have been made.
Response 3-30:
The comment asks how will pumping during the summer when there is little recharge of the aquifer affect
the water levels in the basin and local wells. The comment is correct that water is proposed to be pumped
from groundwater. Regarding variations in the levels of groundwater, this effect would be minimized. As
stated on page 5.17-26 of Section 5.17 Utilities and Service Systems, “While no impacts to groundwater
supply have been identified, it is recommended that the agreement between BVWD and CCCSD be
conditioned distribute the pumping throughout a particular year, whereby month-to-month pumping
would be negligible, as a way to further protect from any noticeable changes in groundwater levels.”
The impact discussion on page 5.17-30 concludes:
“Therefore, based upon the information provided by the project applicant, the publicly
available data regarding groundwater conditions, and historic use data provided by CCCSD,
the proposed supplemental water supply would be a feasible method to address MM 5.174b.”
No further analysis is required and no changes to the RDEIR have been made.
Response 3-31:
The comment cites page 5.17-26 of the RDEIR and questions the conclusion that the pumping of 100 AFY
is not a substantial increase and what the threshold for substantial is.
The commenter is referred to Response 3-27. The comment is correct that the one of the supporting
statements as listed on page 5.17-26 is as is stated in the comment. The other two supporting notes on
the same page are as follows:
“The historical trends of the groundwater hydrographs have shown minimal fluctuation in the
groundwater elevations over time;
“Past use of the wells has resulted in pumping for only a portion of the year (4 to 5 months)
allowing for groundwater recharge and not resulting in overdraft conditions; and”
The commenter is referred to Response 3-27 regarding the use of the terminology “substantial” and
whether the withdrawal constitutes a substantial drawdown. No further analysis is required and no
changes to the RDEIR have been made.
Response 3-33:
The commenter cites page 5.17-28 of the RDEIR and notes that even if an agreement is reached, USBR
must review and approve. The commenter is referred to Response 4-1 regarding public and agency review
of the RDEIR as well as the original DEIR. Included among these agencies is the USBR and it would be
consulted after project approval and as part of the agreement with CCCSD.
Response 3-34:
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The commenter notes that groundwater pumping by CCCSD would increase under the agreement and
questions the ability of the aquifer to recharge, and how much local wells would be affected. The act of
pumping additional groundwater during summer months would not affect the ability of the groundwater
to be recharged. The same volume of water would infiltrate to the aquifer. Pumping the groundwater
would not create any impervious surfaces or reduce the ability of rainfall or runoff to infiltrate to the
aquifers.
The commenter is referred to Responses 3-21 through 3-26 above regarding the use of CCCSD water
supplies and groundwater withdrawals.
It should be noted that another way localized withdraws from groundwater may be minimized is by using
purchased surface water. As noted on page 5.17-23 of Section 5.17 Utilities and Service Systems, “While
CCCSD has additional well capacity to help address shortage conditions, during the most recent CVP
shortage conditions, CCCSD chose to also purchase surface water from a local water right holder – as a
less-expensive solution than further operating its production wells. This additional surface water was used
as a supplemental source for CCCSD in 2014, 2015 and 2016…”
Response 3-35:
The comment cites page 5.17-29 of the RDEIR and describes one of the mechanisms by which the water
transfer would be made. The comment notes that the water would be pumped within Shasta County and
released into the Sacramento River, which conflicts with other portions of the RDEIR that says water will
be transferred from CCCSD to BVWD. The comment questions if the water will be a transfer or
groundwater pumped by CCCSD and dumped into the Sacramento River. The commenter is referred to
Response 3-11, above regarding the mechanisms, permitting, and coordination which would be required,
prior to initiation of the 100 AF of water. The comment is correct that CCCSD would release water to the
Sacramento River as a vehicle to transport and transfer the water to BVWD.
All areas mentioned by the comment (Whiskeytown Reservoir Dam, area of the Sacramento River into
which water would be released, the Keswick Dam, and the project site) are all within Shasta County.
Response 3-36:
The comment copies text from Shasta County Code subsection 18.08.030 related to export of water
outside the County. The comment then questions if discussion have occur between the County and CCCSD
to obtain a permit; have meetings had public notice; and questions why a transfer agreement would be
required if the water is pumped from CCCSD to the Sacramento River to BVWD. The comment notes there
is no CVP water transferred, only groundwater. The commenter is referred to Response 35, above. The
groundwater will not be exported outside of Shasta County. The transfer agreement is required because
the water would be provided by one agency and transported to another. The comment is correct, under
this scenario, if CCCSD CVP water is not used, CCCSD groundwater would be transferred. The commenter
also is referred to Responses 3-21 through 3-29 above, regarding additional information related to the
transfer. No further analysis is required and no changes to the RDEIR have been made.
Response 3-37:
The comment cites page 5.17-30 of the RDEIR, which notes the proposed transfer is feasible. The
comment then states the water demand estimate is low. The comment then reiterates comments about
the 45-day review period. The comment continues that the RDEIR makes errors, should not advocate a
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position and the water supply remains uncertain. The commenter is referred to see Master Response #1
– Water Supply Analysis Mater Responses – Consistency with California Water Code and Projected
Water Demand.
Regarding the public review period and availability of the document to be assessed and complete
disclosures made regarding the potential for impacts, the commenter is referred to pages 1-1 through 14 of the Introduction section of the RDEIR. These pages discuss the previous circulation of the DEIR, the
CEQA required 45-day public review period for this document, sections contained in the document, and
locations the document is available for review. The document was circulated in accordance with the State
CEQA Guidelines and associated requirements. Specifically, the RDEIR was revised and recirculated based
on State CEQA Guidelines Section 15088.5(f)(2).
No further analysis is required and no changes to the RDEIR have been made.
Response 3-38:
The comment cites Section 5.19 Wildfire noting it includes thresholds in State CEQA Guidelines Appendix
G. The comment cites page 5.19-10 of the RDEIR regarding the Shasta County Communities Wildfire
Protection Plan SCWFPP. The comment provides a summarization of the SCWFPP and notes some of the
areas have experienced significant fires.
The proposed project recognizes and includes numerous measures and design features that make it
responsive to and less susceptible the potential threat from wildfires. The commenter is referred to the
comment letter received from Kelly Tanner. In particular, the commenter is referred to Master Response
#3 Wildfire Hazards that discusses project level compliance with the State fire code, explains project level
mitigation, discusses the Tierra Robles Wildland Fuel/Vegetation Management Plan (TRWF/NMP), and
discusses the multi-pronged approach to reduce impacts. The commenter also is referred to Master
Response #4 Tierra Robles Community Services District and Tierra Robles Homeowners Association that
provides more details on the structure and ability of the groups to manage the project area.
No further analysis is required and no changes to the RDEIR have been made.
Response 3-39:
The comment cites pages 5.19-13 and 5.19-14 of the RDEIR and emergency evacuation, Figure 5.19-3, that
the refuge areas are unsafe, and that the scenario is unreasonable, and that the 3.5 hours evacuation time
is a death sentence. The commenter is referred to Master Response #2 regarding the evacuation times
evaluated in the RDEIR.
Page 5.19 of the RDEIR states that:
“Refuge Area 2 and Refuge Area 8 are located near other major refuge areas and are offside
relative to the travel paths enabled by the configuration of the area road network areas 2 and
8 are minor locations compared to all the others. Few residents can reach these two refuge
locations without passing by another more major location”
The most important point to note is that there is no evacuation scenario in which all vehicles from the
evacuation envelope are anticipated to head toward any single location. All scenarios have 3 or more
refuge locations (RDEIR page 5.19-14).
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There is nothing saying emergency personnel must direct residents to temporary refuge areas if
conditions demand that residents evacuate to points outside the area. Nevertheless, the same main travel
routes which lead toward and beyond these refuge areas would serve evacuation needs. By virtue of the
locations of temporary refuge areas (RDEIR page 5.19-15), the time to get across the boundaries of the
evacuation envelope would remain approximately the same as indicated in the analysis.
The commenter also is referred to Master Response #3 Wildfire Hazards which discusses past fires
including the Jones fire.
Response 3-40:
The comment notes the Jones Fire and provides a link to information and a map of the burn area.
Page 5.19-10 of the RDEIR states:
“According to the SCWPP, the area generally consists of rangeland but also contains numerous
small communities. The SCWPP notes that these areas have experienced significant fires in
the past and with current urbanization can expect future fires to be more damaging”
The combined knowledge of previous fires, fire hazard severity, and pattern of vegetation is why the
Evacuation Study clearly states the following about Scenario 5 on page 5.19-19 of the RDEIR:
“This would be a likely scenario when fire begins east of the Study area. This might even be
the most likely scenario given the pattern of development and proximity of the wildland-urban
interface to the eastern boundary of the Study area.”
Therefore, the Evacuation Study does consider past wildfires in the area. No new impacts were identified
as a result of this comment. No change to the RDEIR is necessary.
Response 3-41:
The comment states that in the Study Model Scenario 3 some of the evacuation sites would not be usable,
the data used is bad, and does not accurately portray the potential severity of a wildfire.
The commenter is referred to Response 3-39 above, and Master Response #3 Wildfire. It is precisely
because no one can predict where a fire would originate from that multiple scenarios were analyzed to
shed light on potential risks in terms of evacuation time. This information shows that the proposed project
supports multiple evacuation scenarios and does not impair an adopted emergency response plan or
emergency evacuation plan. The commenter is further referred to Master Response #2 Traffic Evacuation
Study. No change to the RDEIR is necessary.
Response 3-42:
The comment cites page 5.19-22 of the RDEIR related to evacuation and the noted 3.5-hour time. The
comment notes that the RDEIR estimates the project would add 15 minutes to the 3.5-hour time.
The commenter is referred to Master Response #2 Traffic Evacuation Study. The paragraph following
what the comment quotes on page 5.19-22 of the RDEIR reads,
“Therefore, with the addition of Project traffic the roadway network, speeds and related
clearance times would not substantially change. The Project would not result in a delay for
arrival at refuge areas with the longest clearance times to make noticeable differences on
evacuation. While the Project would add to the volume of traffic in the area, the scenario
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evaluated in Table 5.19-10 demonstrates that the Project plus existing development would
not substantially delay the arrival of evacuating cars at refuge areas. As such, the Project would
not contribute to a delay during an emergency wildfire evacuation such that it would
substantially impair the execution of the County’s EOP.”
Thus, the above listed conclusion is consistent with the needed findings to conclude that the proposed
project would not substantially impair an emergency evacuation plan. No change to the RDEIR is
necessary.
Response 3-43:
The comment cites text from page 5.19-22 of the RDEIR. The comment states the comments are very
sterile and do not convey the horror if cars are stuck in traffic. The commenter is referred to Master
Response #2 Traffic Evacuation Study. The commenter also is referred to Response 3-42. No change to
the RDEIR is necessary.
Response 3-44:
The comment cited page 5.19-33 of the RDEIR. The comment notes that the 3.5-hour time is the worstcase scenario and questions because the time is already so bad the 15 minutes doesn’t seem like too
much. The comment restates the findings of the cumulative analysis.
The commenter is referred to Master Response #2 Traffic Evacuation Study. As noted in the cited section
of text, the proposed project would not result in a substantial change to evacuation times and evacuation
speeds and impacts would not be cumulatively considerable. The analysis was not provided to identify or
improve upon a desired evacuation time. There are no adopted thresholds for emergency evacuations.
The analysis demonstrates that the project does not substantially impair the execution of the County’s
EOP. No change to the RDEIR is necessary.
Response 3-45:
The commenter references text from page 5-19-33 of the RDEIR regarding incremental effects of the
project.
The comment only references the final paragraph of the cumulative analysis that begins on page 5.19-32
of the RDEIR and ignores the analysis of how the project in conjunction with other projects does not
compound to result in cumulatively considerable impacts when considered with other projects in the area.
No change to the RDEIR is necessary.
Responses 3-46:
The comment quotes a story and details from the story regarding the Jones Fire. The comment is not
related to the analysis in the RDEIR. This comment is noted for the record and will be provided to the
Planning Commission and Board of Supervisors for consideration. No change to the RDEIR is necessary.
Response 3-47:
The comment cites the Jones Fire, wind speed and ties it to the Evacuation Study related to heavy vehicles
and queries if it is all the vehicle towing livestock, trailers, boats, and RV’s, and questions if the vehicles
have been taken into account. The comment also questions about the potential of a single vehicle
breaking down due to the lack of shoulder.
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The application of the 3.5% heavy vehicle factor is for area highways. However, the percentage is applied
to all vehicles evacuating from the area, which includes those hauling trailers, boats, and RV’s. That is only
one of multiple ways in which the potential number of vehicles was adjusted to the passenger car
equivalents applied in the Evacuation Study.
As discussed in the Evacuation Study, 7,124 passenger cars would be anticipated without traffic volume
vehicle adjustments. As noted in the comment, with the volume vehicle adjustments a total of 8,452
passenger car “equivalents” would be generated. If the anticipated traffic volumes are increased as the
comment suggests, the project would result in an equivalent increase in traffic volume. The percentage
increase expected with the project regardless of volumes used would be approximately 2.3% and is not
considered a substantial increase.
The Evacuation Study is not intended to serve as an emergency evacuation plan and is not intended to
cover every possible scenario of what could happen during an emergency evacuation. The Evacuation
Study supports the analysis that the project as proposed would not substantially impair an adopted
emergency response plan or emergency evacuation plan. While the project would result in an incremental
in vehicles leaving the project area, should a wildfire occur in the area and evacuation be required, the
increased vehicle trips from the proposed development is not considered a substantial increase.
The commenter is referred to Master Response #2: Traffic Evacuation Study. This comment is noted for
the record and will be provided to the Planning Commission and Board of Supervisors for consideration.
No change to the RDEIR is necessary.
Response 3-48:
The comment cites page 1 of Appendix D-1. The comment questions what tests are being referred to and
if they are available publicly for review and if the veracity can be measured.
The “tests” are the simulation of flows through the network for which results are reported throughout
the Evacuation Study using computer models created for such calculations. The tests were created by the
author for use in the fire evacuation scenarios. The modeling is a proprietary intellectual property and not
provided to the public. No change to the RDEIR is necessary.
Response 3-49:
The comment references page 3 of Appendix D-1. The comment poses the same questions from Comment
3-48, above and if it uses Institute of Transportation Engineers (ITE) standards.
The tests were created by the author for use in the fire evacuation scenarios. The model inputs are
summarized in Tables 2-1 and 2-2 of the Evacuation Study. There are no known ITE standards for modeling
evacuations. The modeling is a proprietary intellectual property and not provided to the public. No change
to the RDEIR is necessary.
Response 3-50:
The comment cites page 5 of Appendix D-1 and reiterates comments about livestock trailers, RV’s and
other large vehicles
The commenter is referred to Response 3-47 above regarding the calculation for large vehicles into the
Evacuation Study. No change to the RDEIR is necessary.
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Response 3-51:
The comment cites page 30 of Appendix D-1. The comment notes that the last batch of evacuees will likely
be the last and trapped or killed. The comment questions how no mitigation can be required and asks if
they think the 3.5 hours is acceptable. The comment references the scenarios and the hours required and
asks if Shasta County is an outlier or in line with other high/very high fire hazard severity zones.
The commenter is referred to Master Response #2 Traffic Evacuation Study regarding the intent of the
Evacuation Study and evacuation times. No change to the RDEIR is necessary.
Response 3-52:
The comment references the Camp Fire and cites initial times of reporting and evacuation issues with the
emergency alert system.
The commenter is referred to Responses 3-39 and 3-42, regarding comparisons to other fires.
Response 3-53:
The comment questions disclosures to future residents regarding the evacuation times in the reports.
The commenter is referred to Master Response #2 Traffic Evacuation Study regarding the intent of the
Evacuation Study and evacuation times. No change to the RDEIR is necessary.
Response 3-54:
This comment restates disclosures in the RDEIR. The comment does not specifically reference any specific
CEQA issue. This comment is noted for the record and will be provided to the Board of Supervisors for
consideration. No change to the RDEIR is necessary.
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Letter 4:

Kelly Tanner
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Responses to Comment Letter 4 - Kelly Tanner
Response 4-1:
The commenter states that the County has failed to comply with CEQA standards and has not made a
good faith effort to provide an adequate informational document.
No specific examples of the lack of compliance with CEQA standards are provided in this comment;
therefore, no further response is required and no changes to the Partial Recirculated Draft EIR (RDEIR) are
required based on this comment. The comments have been or will be forwarded to the Planning
Commission and Board of Supervisors for their review.
Response 4-2:
The commenter states that in accordance with CEQA it is essential to consider the fiscal, social, and other
constraints that make something infeasible, not just environmental factors. The commenter further states
that CEQA reports need to determine where specific economic, social, or other considerations make
infeasible the mitigation measures or project alternatives identified and that these findings must be made
for each individual finding.
No specific examples of the lack of compliance with CEQA standards are provided in this comment;
therefore, no further response is required and no changes to the RDEIR are required based on this
comment. The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Response 4-3:
The commenter contends that the preparers of the Wildfire section of the RDEIR are not well-versed in
the roles of emergency responders given to them by national, state and county laws in performing Shasta
County’s Emergency Operations Plan’s (EOP) functions and, therefore, do not possess the professional
judgment necessary to make a proper assessment of the issues addressed in this section.
Please see Response 4-14 and Master Response #2: Traffic Evacuation Study, and footnote Number 1.
No specific examples of the lack of compliance with CEQA standards are provided in this comment;
therefore, no further response is required and no changes to the RDEIR are required based on this
comment. The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Response 4-4:
The commenter states that no actual wildfire thresholds of significance are provided and that, therefore,
there is no reasonable way to determine whether a threshold is met.
The wildfire thresholds of significance utilized in the RDEIR are based upon Appendix G (Environmental
Checklist Form) of the State CEQA Guidelines as amended in 2019 to address potential wildfire impacts.
For each of the thresholds of significance, analysis is provided which supports the significance
determination; no comments regarding the adequacy of this analysis is provided.
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No specific examples of the lack of compliance with CEQA standards are provided in this comment;
therefore, no further response is required and no changes to the RDEIR are required based on this
comment. The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Response 4-5:
The commenter states that Impact 5.19-1 is insufficient and that no reasonable person would conclude
that Title 24 has any effect on any emergency related plan.
While the analysis of Impact 5.19-1 specifies that the project would use ignition-resistant construction
methods and materials in accordance with Title 24 requirements, this statement was not the sole basis
for the determination that Impact 5.19-1 would be less than significant; the analysis also addresses the
Tierra Robles Wildland Fuel/Vegetation Management Plan, Shasta County Fire Safety Standards, and the
findings of a project-specific traffic evacuation study. The fact is that Title 24 requirements have become
increasingly stringent over the years with respect to ignition-resistant construction methods and
materials, which provide some degree of protection against wildfire and, therefore, are relevant to the
analysis of this impact.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 4-6:
The commenter states that the County is well aware that compliance with the defensible space
requirements of Fire Code Chapter 49 will never occur in part because there is only one Fire Safety
Inspector for the entire County according to the County’s 2020-2021 budget. The commenter further
states that using this code as justification is a false and misleading illusion and that relying upon it
constitutes deferral of mitigation.
The Shasta-Trinity Unit of CAL FIRE, which is contracted by the County of Shasta to manage and oversee
the operations of the Shasta County Fire Department (SCFD), currently employs four inspectors (one yearround and three seasonal) who perform defensible space inspections throughout the SCFD service area,
which includes the project site. Fire inspections of structures are performed by two members of the SCFD
consisting of the Shasta County Fire Marshal and a Fire Inspector; this is the fire inspector position
identified in the County’s 2020-2021 budget as referenced in this comment. Since CAL FIRE’s four
inspectors who perform defensible space inspections are not County employees, these positions are not
identified in the County’s 2020-2021 budget. For those areas of Shasta County outside of the SCFD service
area, excluding lands managed by the U.S. Forest Service, defensible space and structure inspections are
performed by the applicable fire protection district. Please also see Master Response #4: Tierra Robles
Community Services District and Tierra Robles Homeowners’ Association.
Compliance with Fire Code Chapter 49 was not the sole basis for the determination that Impact 5.19-1
would be less than significant. The analysis also addresses the Tierra Robles Wildland Fuel/Vegetation
Management Plan, Shasta County Fire Safety Standards, and the findings of a project-specific traffic
evacuation study.

FINAL Partial Recirculated EIR November 2021

15-121

COMMENTS AND RESPONSES

TIERRA ROBLES PLANNED DEVELOPMENT
ZONE AMENDMENT Z10-002
TRACT MAP 1996
SCH NO. 2012102051

No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 4-7:
The commenter states that details and information are sparse and are left up to unknown individuals and
districts and that since a new district needs to be created there is no guarantee one will be or that their
ruling body will adopt vague measures mentioned in the RDEIR.
Mitigation measures are adopted as part of the project and conform to all applicable CEQA standards. It
should be noted that not all impacts need be reduced through formally adopted mitigation measures. A
conclusion that potential impacts may be reduced by including modifications to project design, changing
a project location, and/or other elements such as implementation of plans or policies contained in
previous planning documents incorporated as part of a project, can have a similar effect.
State CEQA Guidelines Section 15730 defines mitigation as:
(a) Avoiding the impact altogether by not taking a certain action or parts of an action.
(b) Minimizing impacts by limiting the degree or magnitude of the action and its implementation.
(c) Rectifying the impact by repairing, rehabilitating, or restoring the impacted environment.
(d) Reducing or eliminating the impact over time by preservation and maintenance operations during
the life of the action.
(e) Compensating for the impact by replacing or providing substitute resources or environment.
Pursuant to State CEQA Guidelines Section 15126.4(a)(2), mitigation measures must be fully enforceable
through permit conditions, agreements, or other legally binding instruments or incorporated into a plan,
policy, regulation or project design.
The Tierra Robles Wildland Fuel/Vegetation Management Plan is an appropriate instrument to ensure fuel
management would be undertaken and is separate and distinct from the mitigation measures. The
commenter is correct that subsequent verification of compliance would be the responsibility of the TRCSD
or TRHOA. In addition, the proposed project would be required to implement the mitigation measures
that further define compliance as conformance with Tierra Robles Wildland Fuel/Vegetation Management
Plan, Shasta County Fire Safety Standards, and California Public Resources Code Section 4291, Defensible
Space.
Therefore, contrary to the comment, the RDEIR text and mitigation which defines a plan, performance
standards, and a monitoring and enforcement mechanism, is fully compliant with CEQA requirements.
Please also see Master Response #4: Tierra Robles Community Services District and Tierra Robles
Homeowners’ Association
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 4-8:
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The commenter states the Tierra Robles Wildland Fuel/Vegetation Management Plan fails to meet CEQA
requirements since much of the implementation relies on a district that does not exist, gives no timeline
of when this will be done, and does not specify how maintenance will occur.
The commenter is referred to Master Response #4: Tierra Robles Community Services District and Tierra
Robles Homeowners’ Association and Response 4-7 above, regarding the creation of the TRCSD or TRHOA
and enforcement of mitigation and design requirements.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 4-9:
The commenter restates issues regarding the lack of enforceability of the Tierra Robles Wildland
Fuel/Vegetation Management Plan. The commenter is referred to Responses 4-7 and 4-8 above. No
further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 4-10:
The commenter states that it is absurd to conclude that the proposed project would not impair and would
be consistent with the Shasta County EOP and Emergency Function 4 regarding fire detection, control and
suppression efforts within the jurisdiction.
The commenter is referred to Responses 4-7 and 4-8 above regarding mitigation and information
pertaining to the Tierra Robles Wildland Fuel/Vegetation Management Plan, Shasta County Fire Safety
Standards, and California Public Resources Code Section 4291.
The commenter refers to the 184-page EOP and states that 90 percent of this plan could be thrown out if
the analysis of Impact 5.19-1 were in fact valid. As specified on page 1-2 of the EOP, “The EOP is
implemented whenever the County must respond to an emergency incident or planned event whose size
or complexity is beyond that normally handled by routine operations.”
The EOP consists of a total of 458 pages, comprised of the Basic Plan, Emergency Function Annexes (EF),
and Incident Annexes (IA). As specified on page 1-4 of the EOP, “The purpose of the Basic Plan is to provide
a framework for emergency operations and information regarding the County’s emergency management
structure.” As specified on page 1-4 of the EOP, “The EFs focus on critical tasks, capabilities, and resources
provided by emergency response agencies for the County throughout all phases of an emergency.” As
specified on page 1-5 of the EOP, “…IAs supplement the Basic Plan to identify critical tasks associated with
specific natural, technological, and human-caused hazards identified in the County’s most current Hazard
Identification and Vulnerability Assessment. The IAs identify step-by-step actions for each hazard through
the pre-incident, response, and recovery phases of an incident.”
The EFs and IAs contain a total of 67 pages addressing the subjects of Fire and Rescue (EF 4, 13 pages),
Major Fire (IA 3, 6 pages), Law Enforcement (EF 13, 10 pages), Transportation (EF 1, 10 pages),
Communications (EF 2, 12 pages), and Care and Shelter (EF 6, 16 pages). Other subjects addressed in the
EOP include search and rescue, hazardous materials, food and agriculture, volunteers and donation
FINAL Partial Recirculated EIR November 2021

15-123

COMMENTS AND RESPONSES

TIERRA ROBLES PLANNED DEVELOPMENT
ZONE AMENDMENT Z10-002
TRACT MAP 1996
SCH NO. 2012102051

management, drought, earthquake, flood, severe weather, volcano, terrorism, transportation accident,
and utility failure.
The EOP describes how Shasta County will organize and respond to emergencies and disasters in order to
maximize the safety of the public and minimize property damage. It does not contain specific guidance or
measures that a proposed development can be evaluated against for the purpose of determining the
proposal’s consistency with the plan. For example, on page EF 4-5 of the EOP it is specified that during the
response phase of emergency management fire agencies: “Respond to calls for fire, rescue/extrication,
emergency medical assistance, hazardous material response, and evacuation”; and “Assist in warning the
public of evacuations, traffic routing, and/or traffic control, when possible”. The commenter fails to
specify how the project would impair or be inconsistent with any aspect of the EOP.
The commenter is referred to California Code Section 4583 (3)(A), which defines how logging slash must
be disposed. This code requires surface fuels, including logging slash and debris, low brush, and deadwood
that could promote the spread of wildfire, be chipped, burned, or otherwise removed from all areas of
timber operations within 45 days from the date of commencement of timber operations. Although this is
in reference to logging activities, it is consistent with page 5.19-13 of the RDEIR which states, “Slash would
be disposed through chipping, piling and burning, and/or through sale of fuelwood.”
Defensible Space regulations have been in place for many years and have been found to be categorically
exempt under CEQA. For example, in 2006 the California Board of Forestry and Fire Protection made the
following finding in the Public Hearing report for Modifications to Proposed Regulations Defensible Space,
2005:
“…that the typical actions required for fuel hazard reduction around homes, as summarized in
the regulation and Guidelines, do not require environmental mitigation measures to avoid
potential significant impacts. This finding is based on analysis described above demonstrating
rule consistency with the CEQA Categorical Exemption requirements, inclusion within the
proposed Guidelines of information and notification to the public of responsibilities for
environmental protection requirements, input from public trust resource agencies indicating
minimal concerns of potential significant adverse environmental effects, and specific
vegetation clearing standards that are consistent with technical literature for balancing
potential environmental impacts with public safety needs resulting from fuel hazard reduction
goals.
The Board further finds that the proposed action is consistent with PRC 4291. The proposed
action requires no greater extent or intensity of vegetation treatment than as required in PRC
4291.
In addition to the above finding of rule consistency with the CEQA Categorical Exemption
requirements, the Board finds that the proposed action is consistent with PRC subsection
21080(b) (4), Specific actions necessary to prevent or mitigate an emergency. Section 21080
identifies types of projects requiring an EIR and activities excluded from requiring an EIR.
Section 21080(b)(4) specifically identifies that actions necessary to prevent or mitigate an
emergency are not subject to the requirements of Section 21080. The Board has found, based
in part on information provided in the ISOR, that an emergency exists, and the activity
proposed is necessary to prevent or mitigate forest fire emergencies.”
Accordingly, more recent legislation pertaining to defensible space and the treatment of slash subsequent
to removal also would be exempt from CEQA. The State CEQA Guidelines are substantially the same as in
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2005, and thus, these activities, although disclosed and fully mitigated as part of this environmental
review process, would remain exempt under future project activities.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 4-11:
The commenter states that the RDEIR does not include California’s EOP or FEMA’s or all of the other
national and regional plans that deal with wildfire.
The RDEIR focuses on California Law and Codes pertaining to wildfire and fire safety, as well as local
County requirements and the Tierra Robles Wildland Fuel/Vegetation Management Plan (an appendix to
the DEIR) to inform decision making. The RDEIR also shows that the project complies with the Shasta
County Fire Safety Standards and California Public Resources Code Section 4291. These elements as well
as the other information used in preparation of, and included in, the RDEIR are adequate to inform
decision making.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 4-12:
The commenter questions why, as specified in the County’s EOP, the County has not defined its core
capabilities in accordance with the National Preparedness Goal or undertaken a formal capabilities
assessment to date. This issue is outside the scope of this project, occurs on a level which the applicant
has no control and, therefore, is not appropriate for discussion in the RDEIR.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 4-13:
The commenter specifies two key assumptions of the County’s EOP regarding changes in population and
environmental and technological emergencies and asks how it is demonstrated that the proposed project
doesn’t affect these items. This issue is outside the scope of this project, occurs on a level which the
applicant has no control and, therefore, is not appropriate for discussion in the RDEIR.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 4-14:
The commenter questions the “professional judgement” of the preparers of the Wildfire section of the
RDEIR. No requirement has been established for wildfire sections of EIR’s to be prepared by Emergency
Managers. The Wildfire section of the RDEIR was prepared by experienced CEQA practitioners with the
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assistance of County staff familiar with the applicable policies and regulations and legal counsel and was
based upon the findings of a project-specific traffic evacuation plan prepared by a transportation
engineer with specific academic credentials and professional expertise in this area of practice. In addition
to professional judgment, other criteria were relied upon by the preparers of the Wildfire section. This
fact is highlighted on page 5.19-12 of the RDEIR:
“The evaluation of impacts of the proposed Project is based on professional judgment, analysis
of the County’s and state fire management policies, and the significance criteria established
by Appendix G of the State CEQA Guidelines, which the County has determined to be
appropriate criteria for this RDEIR.”
As is clear throughout the Wildfire section, the full analysis relies upon information, facts, and relevant
policy. The existing environmental setting in terms of regulation, vegetive communities, topography,
weather, and other conditions related to wildfire hazards inform the analysis. The RDEIR also discusses
pertinent information from the California Code of Regulations, California Fire Code, and other legislative
standards.
Thus, as demonstrated by the discussion in the Wildfire section, the evaluation of impacts is consistent
with Public Resources Code Section 21082 as it, “…analyzes any benefits or negative impacts
considered…based on substantial evidence in light of the whole record.”
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 4-15:
This commenter identifies the five County Emergency Services areas (prevention, protection, mitigation,
response, and recovery) and how the EOP defines them. The commenter states that to honestly assess
the EOP and demonstrate a good faith effort, multiple mitigation measures should have been stated and
they should address all five areas. No specific examples of the lack of compliance with CEQA standards
are provided in this comment; therefore, no further response is required and no changes to the RDEIR are
required based on this comment. The comments have been or will be forwarded to the Planning
Commission and Board of Supervisors for their review.
Response 4-16:
The commenter requests an explanation regarding how the proposed development does not impede the
five EOP principles identified in Comment 4-15. No specific examples of the lack of compliance with CEQA
standards are provided in this comment; therefore, no further response is required and no changes to the
RDEIR are required based on this comment. The comments have been or will be forwarded to the Planning
Commission and Board of Supervisors for their review.
Response 4-17:
The commenter states there is a lack of evidence that the proposed development would have no effect
on the evacuation operational timeline. No specific examples of the lack of compliance with CEQA
standards are provided in this comment; therefore, no further response is required and no changes to the
RDEIR are required based on this comment. The comments have been or will be forwarded to the Planning
Commission and Board of Supervisors for their review.
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Response 4-18:
The commenter suggests looking at past wildfires in the area, analyzing what problems occurred, and
preparing a plan that addresses the situations unique to the community. The analysis of the proposed
development’s potential to impair an adopted emergency response plan or emergency evacuation plan
does not warrant the creation of such a plan for the project area. The Shasta County Sheriff’s Office of
Emergency Services (OES) coordinates with federal, state and local agencies to prepare for, respond to,
and recover from emergencies and natural disasters. The evacuation planning checklist provided on OES’s
webpage contains the following statement: “Emergency Response Personnel (Fire Department/Sheriff’s
Office) will decide the areas to be evacuated and notify the occupants. The area to be evacuated will
depend upon where the fire is, wind and fire behavior. Fixed evacuation plans will not work due to the
variability of fire spread.” The checklist also includes the following statement: “The direction of your
evacuation will be dictated by the location of the fire in relation to your home and the direction and speed
it is spreading. The following concepts will help you determine the safest travel route. Single fixed routes
will not work in a fire situation!” OES was consulted regarding the proposed development; their
professional opinion is that it is important that all Shasta County residents and visitors be aware of the
wildfire dangers that exist in the local area and be prepared to evacuate when ordered to do so. However,
OES does not believe that it would be appropriate to prepare a development-specific or area-specific
emergency response or evacuation plan for use by OES and other emergency response personnel. The
EOP provides the foundation for use of National Incident Management System (NIMS), California
Standardized Emergency Management System (SEMS), and Incident Management System (ICS) principles,
which OES and its partner agencies have extensive experience utilizing to effectively manage a wide range
of incidents both within and beyond Shasta County.
Response 4-19:
The commenter states that the evacuation study and analysis are flat out absurd, misleading, and will cost
lives. The commenter states that no one has any reason to believe the County has operated in good faith
since little has been done to plan for wildfires that occur multiple times every year. No specific examples
of the lack of compliance with CEQA standards are provided in this comment; therefore, no further
response is required and no changes to the RDEIR are required based on this comment. The comments
have been or will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 4-20:
The commenter questions the purpose of including information regarding Butte County’s traffic problems
in the evacuation study and asks what happens to evacuees when multiple planned evacuation routes are
closed. The explanation as to why Butte County was included is shown on page 38 of the evacuation study
and within the table of contents. This is in reference to Appendix 2 of the evacuation study and is entitled,
“What Can We Learn from Butte County?” This includes pertinent subsections including A2.1 Anecdotal
Comparison – Paradise; A2.2 Summary from 2009 Butte County Grand Jury Report, which is further
delineated to discussion of the wildfires in the foothills of Butte County and evacuation routes from
Paradise. The commenter is referred to Master Response #2: Traffic Evacuation Study.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 4-21:
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The comment notes that there are existing studies on wildfires and evacuations The evacuation study was
never intended to serve as an evacuation plan. The analysis was conducted to evaluate the impacts of the
proposed development relative to evacuation times. The commenter is referred to Master Response #2
Traffic Evacuation Study.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Responses 4-22 through 4-28:
The commenter states that evacuation studies of wildfires in Shasta County have found that fire
responders caused congestion on significant evacuation routes and that many evacuees made several
trips on evacuation routes prior to finally evacuating.
The evacuation study evaluates the potential effects of residents evacuating from the area and the
analysis considers the worst-case scenario if all residents evacuated at the same time. If some residents
evacuate early, which would be anticipated, it will help reduce congestion.
The RDEIR addresses evacuation concerns based on known traffic volumes and what is anticipated to be
added to roadways by the proposed project. Page 5.19 of the RDEIR states:
“…with the addition of Project traffic the roadway network, speeds and related clearance
times would not substantially change. The Project would not result in a delay for arrival at
refuge areas with the longest clearance times to make noticeable differences on evacuation.
While the Project would add to the volume of traffic in the area, the scenario evaluated in
Table 5.19-10 demonstrates that the Project plus existing development would not
substantially delay the arrival of evacuating cars at refuge areas. As such, the Project would
not contribute to a delay during an emergency wildfire evacuation such that it would
substantially impair the execution of the County’s EOP.”
Pages 5.19-32 and 5.19-33 of the RDEIR states:
“With regard to emergency evacuation, the Project specific evacuation study considered a
broad evacuation area described above. The analysis included the equivalent of approximately
8,542 passenger cars would flow through the studied evacuation network as motorists head
toward appropriate refuge areas. This cumulative traffic volume estimate is considered a
conservative worst-case analysis because it assumes all existing and planned housing units are
occupied at the time of evacuation. The analysis determined that the Project would not result
in a substantial change in the evacuation times and evacuation speeds during an emergency
evacuation (less than 15 minutes over a three- and one-half-hour period, and less than 0.3
mile per hour, respectively). Therefore, potential impacts on an emergency evacuation are not
cumulatively considerable and less than significant.”
While the project would result in an increase in vehicles leaving the project area, should a wildfire occur
in the area and evacuation be required the increased vehicle trips from the proposed 166-unit
development is not considered a substantial increase.
As discussed in the evacuation study, 7,124 passenger cars are projected to be generated without traffic
volume vehicle adjustments. With traffic volume vehicle adjustments, 8,452 passenger car “equivalents”
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are projected to be generated. If the anticipated traffic volumes are increased as the comment suggests,
the project would result in an equivalent increase in traffic volume. The percentage increase expected
with the project regardless of volumes used would be approximately 2.3 percent, which is not considered
a substantial increase.
The commenter is referred to Master Response #2 Traffic Evacuation Study. This comment is noted, but
it does not affect the findings or outcome of the conclusion; therefore, no further response is required
and no changes to the RDEIR are required based on this comment. The comments have been or will be
forwarded to the Planning Commission and Board of Supervisors for their review.
Response 4-29:
The commenter states that 75 percent of those who evacuated due to the Carr Fire self-evacuated. The
County agrees that this is a potential and would serve to decrease over time the concentration of
emergency evacuations on roadways at any given time.
The commenter is referred to Master Response #2 Traffic Evacuation Study and Responses 4-22 through
4-28 above. No further response is required and no changes to the RDEIR are required based on this
comment. The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Response 4-30:
The commenter states that the evacuation study does not include other neighborhoods, Palo Cedro in its
entirety, or Redding. The evacuation study is based on an evacuation envelope and is not intended to
serve as an evacuation plan for the region.
The commenter is referred to Master Response #2 Traffic Evacuation Study and Responses 4-22 through
4-28 above. No further response is required and no changes to the RDEIR are required based on this
comment. The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Responses 4-31 and 4-32:
The commenter states that the evacuation study is very misleading and poorly conducted and assumes
that it does not use data as outlined in previous comments for lack of understanding about evacuations.
The evacuation study was prepared by a transportation engineer with specific academic credentials and
professional expertise in this area of practice and who has experience working with CAL FIRE on
evacuation studies. No specific examples of the lack of compliance with CEQA standards are provided in
this comment; therefore, no further response is required and no changes to the RDEIR are required based
on this comment. The comments have been or will be forwarded to the Planning Commission and Board
of Supervisors for their review.
Response 4-33:
The commenter states that the number of taxpayer dollars that have gone into processing the proposed
project is unfathomable. This is not a comment relevant to environmental impacts under CEQA. Even so,
the specified cost of $3.2 million is not based upon factual data; this project has been processed on a parttime basis by one Planning Division employee at any given time, not by the entire staff of the Planning
Division. Costs associated with the processing of the proposed project have been borne entirely by the
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project applicant and include overhead expenses in addition to salary. No specific examples of the lack of
compliance with CEQA standards are provided in this comment; therefore, no further response is required
and no changes to the RDEIR are required based on this comment. The comments have been or will be
forwarded to the Planning Commission and Board of Supervisors for their review.
Response 4-34:
The commenter notes that neither the evacuation study nor the Wildfire section of the RDEIR discuss the
purpose of the refuge areas. The refuge areas are described as follows on page 5.19-13 of the RDEIR:
“These refuge areas are large, well known sites such as schools, shopping centers, and
churches. Subject to field decisions by the fire authorities, these locations would provide
short-term refuge for evacuated residents of the proposed Project. These locations are open
facilities that are accompanied by large unvegetated parking areas and they can reasonably
be relied upon to be available in the event of an emergency evacuation.”
The commenter is referred to Master Response #2 Traffic Evacuation Study and Master Response #3:
Wildfire Hazards. No further response is required and no changes to the RDEIR are required. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 4-35:
The comment states the County should clarify that the Traffic Evacuation Study is not an official plan. The
County concurs that the RDEIR and the evacuation study are not considered official emergency response
plans. The commenter is referred to Response 4-21 above.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 4-36:
The comment states that the use of Census Data that applies both to Shasta County as a whole and the
city of Redding is deceiving. The use of Census data for Shasta County as a whole and the City of Redding
to estimate the vehicles per household is appropriate. Based on the proposed nature of the development
this provided a valid estimate. Because the project will not specifically be rural in nature on as large lots
as most of the surrounding areas, this provided a broader based estimate.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 4-37:
The comment states the roadways in the surrounding area are narrow. It is assumed that this comment
is in refence to page 10 of the evacuation study, which makes the following general comment about
parking on area roadways:

FINAL Partial Recirculated EIR November 2021

15-130

COMMENTS AND RESPONSES

TIERRA ROBLES PLANNED DEVELOPMENT
ZONE AMENDMENT Z10-002
TRACT MAP 1996
SCH NO. 2012102051

“The through-roads and major arterials as well as local streets would largely be unaffected
during the beginning phase of evacuation as street segments appear to have enough room to
store vehicles.”
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 4-38:
The comment is in regard to the effects of roadway width on evacuations. The commenter provides a
picture from Google showing a truck on Boyle Road and provides reasons why the shoulder in this area is
not usable. The commenter concludes by citing the Gentry v. McMillin Communities decision and states
that they believe a fair argument can be made that such deficiencies break the trust of the residents the
County is responsible for.
The County recognizes the referenced court decision. The County, however, contends that substantial
information has been included in the RDEIR. The County uses full citation of supporting evidence and fully
summarizes all the pertinent content of applicable materials. The County does not abbreviate or cut off
discussion of relevant information. The County has made all attempts to fully disclose potential impacts
within the RDEIR.
Following review of the referenced image from Google, it was determined that the utility pole in question
is approximately 10 feet from the outside lane line. Due to the optics of the picture it appears to be closer
than it actually is. No further response is required and no changes to the RDEIR are required. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 4-39:
The commenter states that the County has access to information regarding past evacuations in the area,
but chose not to utilize it. The commenter is referred to Master Response #2: Traffic Evacuation Study.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 4-40:
The commenter restates issues previously noted and states that the discussion of the eight refuge areas
in the evacuation study is not adequate. The commenter is referred to Master Response #2: Traffic
Evacuation Study. No further response is required and no changes to the RDEIR are required. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 4-41:
The commenter questions the evacuation study’s consideration of heavy vehicles in the analysis. The
evacuation study evaluates residents evacuating the area. Inbound lanes are for first responders and
would presumably be available for emergency vehicles attempting to reach areas under threat of wildfire.
The commenter is referred to Responses 4-22 through 4-28 above. No further response is required and
no changes to the RDEIR are required. The comments have been or will be forwarded to the Planning
Commission and Board of Supervisors for their review.
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Response 4-42:
The commenter states that the findings of a study regarding a wildfire in Cambria, California undermine
the findings of the evacuation study related to the utilization of eight refuge areas. The commenter is
referred to Master Response #2: Traffic Evacuation Study. No specific comment regarding the adequacy
of the RDEIR was made and no further response is required. The comments have been or will be forwarded
to the Planning Commission and Board of Supervisors for their review.
Response 4-43:
The commenter provides the timeline from the Camp Fire from when it started at 6:15 a.m. to when the
shelters were empty at 3:00 p.m. the same day to illustrate the complexities of wildfire conditions as they
exist today. No specific comment regarding the adequacy of the RDEIR was made and no further response
is required. The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Response 4-44:
This commenter states that the Camp Fire timeline is directly related to the Wildfire section of the RDEIR.
No specific comment regarding the adequacy of the RDEIR was made and no further response is required.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors for
their review.
Response 4-45:
The commenter states that it would not be possible for the Fire Department to simultaneously protect
evacuees at eight separate refuge areas due to lack of sufficient personnel, trucks, and resources. The
evacuation study is not an evacuation plan, but rather a traffic analysis of the project’s impact upon
evacuation travel times across relevant roadway segments. In order to conduct this traffic analysis, it was
necessary to identify potential refuge areas in the surrounding area that evacuees may be directed to.
Decisions regarding which refuge areas to direct evacuees to in the event of a wildfire event in the area
would be made by law enforcement and fire protection personnel at that time based upon their
assessment of all pertinent factors. No specific comment regarding the adequacy of the RDEIR was made
and no further response is required. The comments have been or will be forwarded to the Planning
Commission and Board of Supervisors for their review.
Response 4-46:
The commenter states that there is no discussion of hardening buildings and proper vegetation
management at refuge areas. The commenter is referred to Response 4-45 above. No further response is
required and no changes to the RDEIR are required. The comments have been or will be forwarded to the
Planning Commission and Board of Supervisors for their review.
Response 4-47:
The commenter states that most evacuation shelters are set a safe distance away from where the fire and
main evacuation is taking place. The commenter is referred to Response 4-45 above. No further response
is required and no changes to the RDEIR are required. The comments have been or will be forwarded to
the Planning Commission and Board of Supervisors for their review.
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Response 4-48:
The commenter refers to a volunteer firefighter who lost her life in a vehicle-related incident during the
Jones Valley Fire and states that if things go wrong for those trained to deal with emergencies imagine
the consequences for those who are not. The commenter discusses the wind and humidity conditions
during the Jones Valley Fire that resulted in a rapid rate of spread, extreme spotting in excess of one-half
mile ahead of the flame front, and multiple times the fire was burning with multiple heads. The
commenter states that this information is more useful than the Wildfire section’s description. No specific
comment regarding the adequacy of the RDEIR was made and no further response is required. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 4-49:
The commenter states that the County has no significance standard to determine what an acceptable time
for an evacuation is and that 15 minutes may very well put it above an acceptable evacuation time.
Pursuant to State CEQA Guidelines Section 15064.7(b), each public agency is encouraged to develop and
publish thresholds of significance; however, this is not a requirement of CEQA. The preparation of a traffic
evacuation study was not required of the applicant since it is not a study that is commonly prepared by
traffic engineering professionals; the applicant identified a consultant capable of preparing this type of
study and submitted it to the County as supplemental information. County Public Works and Resource
Management staff reviewed the study and deemed it to be valid and to contain useful information and,
therefore, elected to include its findings in the Wildfire section of the RDEIR. The following findings of the
study were taken into consideration with respect to the significance determination for Impact 5.19-1:
“Isolation of traffic from Tierra Robles indicate that the development would generate and add
a little less than 5 percent of the passenger car equivalent traffic volume to the study area
traffic during evacuations. Without Tierra Robles, the largest travel time savings for the last
sets of vehicles to arrive at refuge areas would be no more than 15 minutes out of the
maximum estimate of nearly 3.5 hours. Therefore, even with removal of Tierra Robles traffic,
network speeds and related clearance times would not change significantly and thus would
not produce enough relief for arrival at refuge areas with the longest clearance times to make
noticeable differences on evacuation.”
“While the development would add to the volume of traffic in the area, the absence of the
development would not produce sufficient relief for arrival at refuge areas with the longest
clearance times to make noticeable differences on evacuation under existing levels of
development in the wildland-urban intermix area. The added traffic volume from the Tierra
Robles development is deemed insignificant to overall traffic volumes.”
The findings of the evacuation study were not the sole basis for the determination that Impact 5.19-1
would be less than significant; the analysis also addresses the Tierra Robles Wildland Fuel/Vegetation
Management Plan, Shasta County Fire Safety Standards, and compliance with Fire Code Chapter 49.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 4-50:
The commenter identifies the following flaws with the RDEIR: (1) There is still no evacuation plan nor is
there anything stating there will be; (2) Evacuation requires all involved agencies and the public to know
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and preferably practice such scenarios; and (3) You need a plan to disseminate information to the public
and to warn them to evacuate. The commenter is referred to Response 4-18 above. No further response
is required and no changes to the RDEIR are required. The comments have been or will be forwarded to
the Planning Commission and Board of Supervisors for their review.
Response 4-51:
The commenter states there is no plan regarding how to help evacuate people who cannot evacuate
themselves because of disabilities or lack of transportation. The commenter is referred to Response 4-18
above. No further response is required and no changes to the RDEIR are required. The comments have
been or will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 4-52:
The commenter states that the conclusions of the Wildfire section of the RDEIR are not supported by any
explanation or factual support. The commenter is referred to Master Response #3 Wildfire Hazards and
Responses 4-11, 4-14, and 4-18 above. No further response is required and no changes to the RDEIR are
required. The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Response 4-53:
The commenter states the Wildfire section of the RDEIR is heavily reliant on an unspecific plan that there
is no reason to believe that it will be implemented. The commenter is referred to Master Response #2
Traffic Evacuation Study, Master Response #3 Wildfire Hazards, and Responses 4-11, 4-14, and 4-18
above.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 4-54:
The commenter cites the Lotus v. Transportation decision and states that concluding that an impact is less
than significant without describing how avoidance and minimization measures of the project design
prevent or minimize the impact is not legally adequate. The commenter is referred to Responses 4-5
through 4-8, 4-10, and 4-11 above.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 4-55:
The commenter states that the Community Planning Assistance for Wildfire done for the City of Redding
discusses many inadequacies with the Redding Plans and that these same inadequacies can be found
within the County’s Plans. The commenter is referred to Responses 4-10 through 4-18 above.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 4-56:
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The commenter refers to the Shasta County Communities Wildfire Protection Plan (CWPP) and states that
it merely suggests high priority fuel reduction projects. The commenter also states that fuel reduction
projects are not the only point of a CWPP and lists the benefits of developing a CWPP that targets the
defined local Wildland-Urban Interface. No specific examples of the lack of compliance with CEQA
standards are provided in this comment; therefore, no further response is required and no changes to the
RDEIR are required based on this comment.
Response 4-57:
The commenter describes the reasons why homes spaced further apart are at less risk of catching fire
from neighboring homes. No specific examples of the lack of compliance with CEQA standards are
provided in this comment; therefore, no further response is required and no changes to the RDEIR are
required based on this comment.
Response 4-58:
The commenter states that the significance conclusion regarding Impact 5.19-2 is wrong and that at the
very least it should be “less than significant with mitigation”. As stated on page 5.19-23 of the RDEIR, the
conclusion is that Impact 5.19-2 would be “less than significant with mitigation incorporated”. The
commenter also states that special design techniques that are mitigation cannot be used to avoid
discussing mitigation as they are mitigation, which have been clothed as “special design techniques”. It is
unclear what impact discussion the commenter is referring to as there is no page number or particular
text referenced in this comment.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 4-59:
The commenter states that the proposed project is not consistent with the part of the Shasta County
General Plan that discourages development in high-risk wildfire areas and that it is unclear whether this
is mandatory or not.
The commenter is referring to Objective FS-1 of the General Plan:
“Protect development from wildland and non-wildland fires by requiring new development
projects to incorporate effective site and building design measures commensurate with level
of potential risk presented by such a hazard and by discouraging and/or preventing
development from locating in high risk fire hazard areas.”
Consistent with this objective, the proposed development incorporates effective site and building design
measures commensurate with the project site’s level of potential wildfire risk. Neither the Planning
Commission nor the Board of Supervisors has determined that this objective should be interpreted to
mean that development is prohibited within high risk fire hazard areas; rather, they have consistently
approved proposed developments within such areas provided appropriate site and building design
measures have been incorporated. Had this been the appropriate interpretation of this objective, the
subject property would not have been designated Rural Residential A (RA) under the General Plan as it
presently is. The RA General Plan land use designation allows for a maximum density of one dwelling per
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two acres and is defined as follows: “Provides living environments receiving no, or only some urban
services, usually within or near a Rural Community Center.”
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 4-60:
The commenter asks why the RDEIR specifies that the proposed project complies with all applicable goals
and policies of the Shasta County General Plan related to urban and wildland fires when no such
determination has been made by the Board of Supervisors.
Regarding conclusions being made by staff, consultants, applicants, or members of the public, this is partly
true. In Shasta County, applications for proposed developments are processed by staff and, when
required, EIR’s are prepared by qualified consultants contracted by the County and directed by staff. As
part of the review process for proposed developments, staff evaluates the proposal’s consistency with
the County’s General Plan and Zoning Plan. This evaluation is presented to the Planning Commission and
to the Board of Supervisors (when required or when the Planning Commission’s decision is appealed).
However, for each individual development proposal either the Planning Commission or the Board of
Supervisors must make their own independent determination regarding the proposal’s consistency with
the County’s General Plan and Zoning Plan; in making this determination, the Commission and Board
consider all of the information and input received from County staff, other public agencies, private groups,
and individuals. .
Further, this is the case for all other responsible and trustee agencies that have some regulatory authority
over the project approval process. This is also part of the reason this project has engaged in so much
scoping and outreach. The County has coordinated with applicable state and federal agencies to ensure
project consistency with applicable planning documents.
This process is consistent with the basic intent of CEQA which is to inform the public and decision makers
as to the potential environmental consequences of a project prior to making their decision
Response 4-61:
The commenter states that sadly it is acknowledged that the Board of Supervisors did not interpret the
consistency of the proposed project with all appropriate County/State/National emergency plans and that
the EIR violates California Government Code 65000 et seq. (Planning and Zoning Law).
The County did not violate any provision(s) of California Government Code 65000 et seq. as stated by the
commenter. It is unclear as to what particular provision(s) the commenter alleges has been violated, as a
specific reference to a Division, Chapter, or Article was not provided.
The comment makes other unrelated comments that do not question the adequacy of the CEQA
document. No further response is required and no changes to the RDEIR are required based on this
comment. The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Response 4-62:
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The commenter reiterates concerns regarding consistency determinations specified in the RDEIR. The
commenter is referred to Responses 4-59 through 4-61 above. No further response is required and no
changes to the RDEIR are required based on this comment. The comments have been or will be forwarded
to the Planning Commission and Board of Supervisors for their review.
Response 4-63:
The commenter states that the evidence supporting the initial studies and that the data or evidence upon
which the person(s) who conducted the study relied must be disclosed.
The commenter is referred to Responses 4-4 and 4-6 above regarding substantial evidence. The
commenter is also referred to the Appendices of the DEIR and RDEIR, which contain Appendix 15.1 - Notice
of Preparation, Appendix 15.2 – Tierra Robles Community Services District (guidelines), Appendix 15.3 –
Air Quality and GHG Emissions Data, Appendix 15.4 – Biological Resources Documentation, Appendix 15.5
– Preliminary Geotechnical Report, Appendix 15.6 - Preliminary Hydrology Analysis, Appendix 15.7 - Noise
Data, Appendix 15.8 - Fiscal Impact Analysis, Appendix 15.9 - Traffic Impact Study, and Appendix 15.10 –
Water Demand Evaluation. In addition, the seven-page bibliography that lists all references and materials
relied upon. This information constitutes substantial evidence to support the conclusions in the RDEIR.
The commenter does not state which evidence is allegedly missing. No further response is required and
no changes to the RDEIR are required. The comments have been or will be forwarded to the Planning
Commission and Board of Supervisors for their review.
Response 4-64:
The commenter states that the conclusion reached regarding Impact 5.19-2 is based on the assumption
that wildfires only spread because of vegetation and that it relies on a district to implement, monitor, and
determine compliance when that district does not exist. The commenter is referred to Responses 4-57
and 4-58 and Master Response #4: Tierra Robles Community Services District and Tierra Robles
Homeowners’ Association. No further response is required and no changes to the RDEIR are required
based on this comment. The comments have been or will be forwarded to the Planning Commission and
Board of Supervisors for their review.
Response 4-65:
The commenter states that there are no specifications provided regarding the Fuel Management Plan and
the evacuation study. The commenter is referred to Master Response #4: Tierra Robles Community
Services District and Tierra Robles Homeowners’ Association and Responses 4-7 and 4-8 above,
regarding the creation of the TRCSD or TRHOA and enforcement of mitigation and design requirements.
The commenter is also referred to Response 4-21 regarding the evacuation study.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 4-66:
The commenter asks when implementation of Mitigation Measure 5.8-1 occurs. The commenter is
referred to Master Response #3: Wildfire Hazards and Master Response #4: Tierra Robles Community
Services District and Tierra Robles Homeowner’s Association.
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No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 4-67:
The commenter states that the problem with this “plan” or ideas is also illustrated in the Community
Planning Assistance for Wildfire report done for the City of Redding regarding the Carr Fire, specifically
regarding access constraints. The commenter is referred to Responses 4-10 through 4-18 above.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 4-68:
The commenter states that there would be no requirement for all phases of the proposed development
to be completed and that, therefore, neither will all mitigation measures be required to be implemented.
As shown in Chapter 9.0 Inventory of Mitigation Measures, none of the mitigation measures require the
entire project to be developed before they are implemented. For example, Mitigation Measure 5.2-1
states, “Upon subsequent sale or lease of all or part of the affected property…” Mitigation Measure 5.3-1
states, “Prior to the issuance of a grading permit (that would apply to all development sites as they occur),
Mitigation Measure 5.3-2 states, “Prior to the issuance of individual building permits, ”and Mitigation
Measure 5.4-1k states, “The following measure applies to any vegetation removal activities undertaken
by the project developer or the Tierra Robles Community Services District for…” Consistent with two
landmark U.S. Supreme Court decisions (Nollan v. California Coastal Commission and Dolan v. City of
Tigard) that established “nexus” and “rough proportionality” standards, the proposed mitigation
measures have been formulated to mitigate the impacts of the proposed development as they are
anticipated to occur. In the event not all phases of the proposed development are ultimately completed,
the impacts associated with those portions of the development that are completed will be mitigated
accordingly.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 4-69:
The commenter states that “there is no basis for concluding that a plan that is not required to be done
has no oversight or specific measurements that an unknown body with unknown governing rules brings
more people to an area that would not have been there before.” The commenter also indicates concern
with the mitigation being competed if the project is not completed. The County agrees that were the
project not to be approved and implemented there would not be an increased population within the
project area at risk from potential wildfire. However, this is not the standard by which CEQA requires a
project to be evaluated. Regarding thresholds of significance, the commenter is referred to Responses 44 and 4-49. Regarding implementation of the mitigation, please see Response 4-68 above.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
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Responses 4-70 through 4-72:
The commenter notes that the report referenced in Comment 4-67 found that most property losses due
to the Carr Fire were the result of embers that ignited combustible materials in the structure ignition zone
(SIZ). The commenter further notes that the report concluded that despite compliance with state
construction requirements for development in the Very High Fire Hazard Severity Zone existing gaps
related to landscaping and the storage of combustible items within the SIZ will leave properties vulnerable
unless voluntary or mandatory compliance is addressed. The commenter outlines the findings of a recent
Shasta County Grand Jury report regarding the County’s ability to address wildfire risks.
The commenter is referred to Responses 4-5 through 4-11 above. It is acknowledged that wildfire risks in
many areas of Shasta County, as well as throughout the State of California and much of the western United
States, are extremely severe. Although members of the State Legislature have proposed legislation that
would impose substantial limitations on new development within the High and Very High Fire Hazard
Severity Zones in response to recent severe wildfire activity throughout California, neither the referenced
Shasta County Grand Jury report nor the Shasta County Board of Supervisors have suggested that a
moratorium prohibiting new development within such areas of Shasta County be imposed. The wildfire
impacts of the proposed development, including compliance with all applicable regulations and policies,
are adequately addressed in the RDEIR.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 4-73:
The commenter notes that the implementation of Mitigation Measure 5.8-1 alone would not completely
eliminate the proposed development’s wildfire impacts. The commenter is referred to Responses 4-5
through 4-9 above, related to mitigation and minimization of risks from wildfire, and which discuss the
elements that influence wildfires such as topography, wind, temperature, and humidity.
In addition to the quoted passage from the Wildfire section of the RDEIR, the County notes that the
balance of the subject paragraph explains how, through mitigation and project design, this impact would
be reduced to below a level of significance. The conclusion of the RDEIR regarding Impact 5.19-2 is not
“no impact” but rather “mitigated to less than significant”. CEQA does not require that an impact be
completely eliminated in order to find the impact to be less than significant.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 4-74:
The commenter states that since the RDEIR does not contain analysis or discussion regarding how the
referenced Fire Codes, building codes, and other things may be helpful, the assumption that the
implementation of such requirements would be sufficient to mitigate the project’s wildfire impacts is
faulty. The commenter is referred to Responses 4-5 through 4-9 above, related to mitigation and
minimization of risks from wildfire.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
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Response 4-75:
The commenter states that during two recent wildfires in the project vicinity major roads identified in the
evacuation study were closed, which provides more evidence that the evacuation study is faulty. The
commenter appears to assume that the evacuation study is meant to serve as an evacuation plan, which
it clearly is not and is not represented to be in the RDEIR. The commenter is referred to Master Response
#2 Traffic Evacuation Study and Response 4-21 above.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 4-76:
This comment states that there no evidence is provided in the RDEIR to support the conclusion that Impact
5.19-3 would be less than significant. The commenter requests clarification regarding the description of
proposed project infrastructure being located within previously disturbed areas.
The discussion on pages 5.19-29 and 5.19-30 also qualify the impacts and note measures that would be
used, such as undergrounding of equipment and utility lines in accordance with California Public Utilities
Commission Electric Tariff Rule 15 Section A.3.a, minimization of disturbance, installation of emergency
access roads, vegetation and fuel management, and incorporation of defensible space, While this
potential impact would not be completely eliminated, it would be reduced to below a level of significance.
The discussion of proposed project infrastructure being located within previously disturbed areas pertains
to impacts associated with ongoing maintenance of propane and water infrastructure subsequent to the
development of the proposed project as well as required improvements to existing off-site roadways and
the construction of on-site roadways following the clearing and grading of areas of the project site
approved for development.
No further response is required and no changes to the RDEIR are required for this point of clarification.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors for
their review.
Response 4-77:
The commenter states that regardless of whether or not an area was previously disturbed, construction
and maintenance of infrastructure can cause fires. The commenter states the County “has no information
on water usage before or because of the project” and “waits for studies to be conducted after approval.”
On page 5.19-30 of the RDEIR, it is concluded that impacts related to infrastructure that exacerbates fire
risk would be less than significant based upon the implementation of Mitigation Measure 5.8-1,
adherence to the applicable standard state and County policies related to minimizing fire hazards, water
service provided by the Bella Vista Water District, the provision of adequate emergency access, and the
undergrounding of new electrical lines serving the development.
Regarding the project’s projected water demand, the commenter is referred to Master Response #1
Water Supply Analysis Master Responses.
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No further response is required and no changes to the RDEIR are required for this point of clarification.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors for
their review.
Response 4-78:
The commenter questions if infrastructure serving the proposed development involve environmental
impacts somewhere else along the distribution system not discussed or examined and if the project can
result in lower water pressure that will make it more difficult to fight fires.
In accordance with the California Residential Code, all new single-family dwellings are required to be
equipped with an automatic fire sprinkler system. Such systems must meet minimum water pressure
requirements, which in the case of the proposed development would be verified by the Shasta County
Fire Marshal through the building permit review and inspection processes. Prior to the development of
any homes within the proposed development, the water infrastructure necessary to serve the
development will be tested by the local fire authorities to ensure that adequate water pressure will be
available to the project area and that the construction and operation of such infrastructure will not
adversely impact the water pressure of Bella Vista Water District’s existing water delivery infrastructure.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 4-79:
The commenter states that there should be more explanation of what constitutes disturbed ground and,
“evidence of how the report justifies its proof.” The commenter states that hazards stemming from
electrical infrastructure should also have been discussed. The commenter states that the entire Wildfire
section of the RDEIR does not comply with CEQA and that the preparation of the EIR has wasted eight
years and hundreds of thousands, if not millions, of taxpayer dollars. The commenter is referred to
Responses 4-76 and 4-77 above regarding disturbed land. The majority of the responses to the prior
comments contained in the commenter’s letter address the adequacy of the Wildfire section of the RDEIR;
the commenter is referred to those prior responses. The commenter is referred to Response 4-33 above
regarding the cost of the preparation of the EIR.
The commenter is referred to page 5.19-28 of the RDEIR, which lists mitigation regarding the installation
of infrastructure to the satisfaction of the Shasta County Fire Department and ongoing monitoring of fire
prescription activities within Resource Management Areas 1 through 4 shall be the sole responsibility of
the TRCSD or TRHOA.
The commenter is referred to pages 5.19-29 and 5.19-30 of the RDEIR, which provide a full discussion of
Impact 5.19-3.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Responses 4-80 through 4-82:
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The commenter summarizes and restates previous comments regarding the inadequacy of the Wildfire
section of the RDEIR and the lack of a good faith effort by the County to adequately address the wildfire
hazards facing the County before complicating them further by putting more people’s lives and properties
at risk. The responses to the prior comments address the adequacy of the Wildfire section of the RDEIR
and the wildfire risks that exist in many areas of Shasta County; the commenter is referred to those prior
responses.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Exhibit 1: Map of Census Block Groups in Study Area
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Exhibit 2: Maximum Vehicles in Evacuation Envelope based on 2019 Census Data
Subarea
Census Tract 118.01, Block Group 1
Census Tract 118.01, Block Group 2
Census Tract 119, Block Group 1
Census Tract 119, Block Group 2
Census Tract 119, Block Group 3
Combined Area
Avg
Tierra Robles
Total with Tierra Robles

Housing Units
492
421
478
463
341
2195

Vehicles
1298
978
1078
1138
846
5338
2.4
404
5742

166
2361

79 %Autos
1025
773
852
899
668
4217

21% HV1
273
205
226
239
178
1121

Total PCE
1571
1183
1304
1377
1024
6459

319
4536

85
1206

488
6947

Data Source: US Census (2019). American Community Survey
XXY – values in italics are based on assumption promoted by commenter (Tanner) applied for illustration
purposes only
1 The HV factor is 2.0 for RVs and 3.0 for heavy trucks in rolling terrain.

Exhibit 3: Tenure by Vehicles Available
Vehicles Available

Census Tract
118.01, Block
Group 1

Census Tract
118.01, Block
Group 2

Census Tract
119, Block
Group 1

Census Tract
119, Block
Group 2

Census Tract
119, Block
Group 3

All

Total:

492

421

478

463

341

2195

Owner occupied:

443

351

395

397

300

1886

No vehicle available

16

5

10

2

0

33

1 vehicle available

41

88

53

72

37

291

2 vehicles available

147

137

193

172

122

771

3 vehicles available

140

80

80

63

112

475

4 vehicles available

75

15

59

29

15

193

5 or more vehicles available

24

26

0

59

14

123

Renter occupied:

49

70

83

66

41

309

0

0

12

0

0

12

1 vehicle available

14

10

0

28

5

57

2 vehicles available

10

33

56

29

16

144

3 vehicles available

18

5

9

0

18

50

4 vehicles available

0

15

6

9

2

32

5 or more vehicles available

7

7

0

0

0

14

No vehicle available

Source: US Census (2019). American Community Survey
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Letter 5:

Brad and Barbee Seiser, February 2, 2021
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Response to Comment: Letter 5 – Brad and Barbee Seiser
Response 5-1:
The commenter states that the RDEIR incorrectly estimates the water demand for the proposed project.
The County does not agree that the RDEIR lacks an accurate water demand estimate. The commenter is
referred to Master Response #1- General Discussion, Consistency with California Water Code, Project
Projected Water Demand, California Water Code Baseline Calculations, all of which discuss water supply
and the Bella Vista Water District’s (BVWD) Urban Water Management Plan (UWMP), and Table 5.17-2 in
the RDEIR.
Evidence of the feasibility of the water transfer between Clear Creek Community Services District (CCCSD)
and BVWD is discussed on pages 5.17-19 through 5.17-30 of the RDEIR. The applicant-initiated discussions
with both agencies regarding the feasibility of CCCSD providing supplemental water to BVWD. Both
agencies provided letters documenting the feasibility of such a transfer. Letters from each of the districts
are provided in Appendices C-2 and C-3 of the RDEIR. The commenter also is referred to Responses 1-9
through 1-11, 2-3, 3-11 and 3-21, regarding the CCCSD transfer.
Potential impacts on water supply are considered less than significant with mitigation incorporated. No
further response is required and no changes to the RDEIR are required. The comments have been or will
be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-2:
The commenter states that identifying a likely source for supplemental water is moot because the water
demand calculations are incorrect. The County does not concur with this comment. The commenter is
referred to Master Response #1- General Discussion, Consistency with California Water Code, Project
Projected Water Demand, California Water Code Baseline Calculations, all of which discuss water supply
and BVWD’s UWMP, and Table 5.17-2 in the RDEIR. The commenter also is referred to Response 5-1 above
that reference’s other responses with additional information.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-3:
The comment restates the proposed water transfer agreement between CCCSD and BVWD for 100 acrefeet per year (AFY). The County concurs with this comment. No further response is required and no
changes to the RDEIR are required. The comments have been or will be forwarded to the Planning
Commission and Board of Supervisors for their review.
Response 5-4:
The comment notes his previous comment on the 2019 Draft EIR (DEIR) regarding the California Water
Code. The commenter is referred to Master Response #1- Water Supply Analysis Master Responses Consistency with California Water Code.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
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Response 5-5:
The commenter states that the defined water goal baseline for the project should be 758 gallons per
capita per day. The commenter is referred to Master Response #1- Consistency with California Water
Code, Project Projected Water Demand, and California Water Code Baseline Calculations.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-6:
The commenter states that 100 AFY significantly underestimates the water demand for the proposed
project. The County does not concur that the project’s water demand is 2.12 AFY per lot or that the RDEIR
significantly underestimates the project’s water demand. As shown in Table 5.17-8 on page 5.17-16 of the
RDEIR, the water demand for the project is 80 AFY. Please see discussion on pages 5.17-14 through 5.1717 of the RDEIR and Master Response #1 -Consistency with California Water Code, Project Projected
Water Demand, and California Water Code Baseline Calculations regarding how the water demand
calculations were generated.
Potential water supply impacts are considered less than significant with mitigation incorporated. No
further response is required and no changes to the RDEIR are required. The comments have been or will
be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-7:
The commenter states that project will have a water demand deficit of 251.92 AFY and asks how the
project will make up for the shortfall.
The County does not concur that the project will have a water demand deficit of 251.92 AFY or that the
project will result in a shortfall. The project has a water demand of 80 AFY and has identified a
supplemental water source of 100 AFY for dry or multiple dry years. The commenter is referred to
Responses 5-1 through 5-6, which provide additional information and note other responses that speak to
this comment, specifically those related to CCCSD.
Potential water supply impacts are considered less than significant with mitigation incorporated. No
further response is required and no changes to the RDEIR are required. The comments have been or will
be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-8:
The commenter asks if sufficient water supplies will be available to serve the project during normal, dry
and multiple dry years. The groundwater supply projections in Table 5.17-2 on page 5.17-4 of the RDEIR
are from Table 6-5 of the UWMP (page 67). None of the groundwater estimates in the RDEIR were
fabricated. They are the same amounts from the UWMP. The total water supply estimates are the same
in the RDEIR as in the UWMP.
The commenter is referred to Response 3-4 regarding future groundwater supply estimates.
Potential water supply impacts are considered less than significant with mitigation incorporated. No
further response is required and no changes to the RDEIR are required. The comments have been or will
be forwarded to the Planning Commission and Board of Supervisors for their review.
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Response 5-9:
The commenter asks about accurate estimates for groundwater supplies and the status of existing
groundwater wells. The RDEIR used the groundwater supply estimates from the UMWP. The analysis in
the RDEIR does not cherry pick specific numbers to include or not include from the UWMP. To revise
projections for groundwater supply would also necessitate the need to revise projections for demand.
The UWMP is a planning tool used to predict available water supplies in the future. The BVWD has the
ability to operate and construct groundwater wells at its discretion based on groundwater supply and
demand projections.
The commenter is referred to Response 5-1 above for additional information and for a list of other
pertinent responses.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-10:
The comment discusses differences between groundwater supplies that are available versus the amount
of groundwater pumped. The commenter asks if pumping from CCCSD wells will impact BVWD wells. The
commenter is confusing the amount of water actually pumped from groundwater wells compared to the
groundwater yield or production capabilities of the wells. As noted on page 66 of the UWMP:
“[G]roundwater is utilized as a supplemental source of water rather than a long-term water
supply. The wells can produce approximately 5 MGD (15.3 AF/day). It is estimated that at 75%
utilization (allowing for well maintenance, equipment failures, reduced output if the wells are
run for an extended amount of time, and low demands during the fall and winter months) the
wells could produce an average of 3,400 AF of water annually. The District has conducted
several studies regarding water supply sources. These include studies to construct additional
wells for groundwater utilization, and aquifer storage and recovery (the injection of surface
water into existing wells for later use). Future water supply projects are all in various stages
of planning and project yields have generally not been determined yet.”
The applicant initiated discussions with both agencies regarding the feasibility of CCCSD providing
supplemental water to BVWD. Both agencies provided letters documenting the feasibility of such a
transfer. Letters from each of the districts are provided in Appendices C-2 and C-3 of the RDEIR.
No evidence of overdraft from groundwater well pumping has been identified during consultations with
CCCSD and BVWD as a result of CCCSD providing supplemental water for the proposed project or
otherwise.
Potential water supply impacts are considered less than significant with mitigation incorporated. No
further response is required and no changes to the RDEIR are required. The comments have been or will
be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-11:
The commenter asks if enough groundwater will be available if BVWD and CCCSD are subject to CVP
surface water allocation cutbacks. Both agencies use groundwater as a supplemental source of water
when CVP water allocations are reduced. Any agreement between the two districts would need to be
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approved by the Board of Directors of the both districts. The agreement would have the same
enforceability as any other agreement among water agencies.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-12:
The commenter suggests revisions to Mitigation Measure 5.17-4b. Mitigation Measure 5.17-4b will be
revised in the Final EIR per the recommendations of BVWD. The commenter is referred to Response 1-11.
No further response is required and no further changes to the RDEIR are required. The comments have
been or will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-13:
The commenter states that Mitigation Measure 15.17-4b provides unequitable responsibilities on the
proposed project compared to existing customers. The comment also states that existing BVWD
customers are unprotected for supplemental water over the estimated long-term buildout of 10-15 years.
The revisions to Mitigation Measure 5.17-4b in the Final EIR clarify this issue. The commenter is referred
to Response 1-11.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-14:
The comment states concerns that BVWD could receive three years of full CVP water allocation before
buildout of the project site. The revisions to Mitigation Measure 5.17-4b in the Final EIR clarify this issue.
The commenter is referred to Response 1-11.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-15:
The comment requests additional language be added to Mitigation Measure 5.17-4b to require
supplemental water supplies be made available until BVWD receives three years of full CVP water
allocation after completion of the project. The revisions to Mitigation Measure 5.17-4b in the Final EIR
clarify this issue. The commenter is referred to Response 1-11 regarding revisions to this mitigation
measure and to Response 3-17 regarding requirements for CEQA and NEPA compliance.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-16:
The commenter requests the applicant demonstrate that the supplemental water supply provided to
BVWD under the agreement with CCCSD satisfies all CEQA and NEPA compliance requirements. The
commenter is referred to Response 3-17 regarding requirements for CEQA and NEPA compliance.
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No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-17:
The commenter asks if the project applicant has a current Will Serve Letter from BVWD. The County
understands the previous Will Serve letter has expired. The County also understands the applicant will
request a new Will Serve letter once the supplemental water supply is secured.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-18:
The commenter requests evidence of the groundwater sustainability of the CCCSD groundwater wells
under the state’s Groundwater Sustainability Act and Enterprise Anderson Groundwater Sustainability
Agency (EAGSA) groundwater sustainability studies. EAGSA is tasked with sustainably managing local
groundwater resources. It consists of the overlying members of the Redding Area Groundwater Basin and
was formed by a Memorandum of Understanding between the cities of Redding and Anderson, County of
Shasta, CCCSD, BVWD, and the Anderson Cottonwood Irrigation District (ACID). The EAGSA Board of
Directors is comprised of elected officials representing each agency. The GSA formed with a memorandum
of understanding on June30, 2017 and plans to develop a GSP by January 31, 2022. In the interim,
groundwater is managed in accordance with the Coordinated AB3030 Groundwater Management Plan,
adopted by the County in May 2007. The AB 3030 plan can be found at:
http://www.co.shasta.ca.us/index/pw_index/engineering/water_agency/ab3030_plan.aspx Therefore,
the RDEIR includes them as reference documents and relies upon analysis in the GSP. There are no known
problems with the groundwater basin. The State has identified both Enterprise and Anderson subbasins
as medium priority – meaning they are not in critical condition. The comment does not present any
credible evidence of known problems with the existing groundwater basin.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-19:
The commenter states that the RDEIR ignores the issue of the efficacy of the TRCSD or TRHOA to
administer and enforce any required water transfer agreement. The commenter is referred to Master
Response #4-Tierra Robles Community Services District and Tierra Robles Homeowner’s Association.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-20:
The commenter asks for a response to the legal issues raised in the Remy Moose Manley comment letter
related to all the references in the RDEIR to the TRHOA and TRCSD regarding wildfire and water issues.
The commenter is referred to Master Response #4-Tierra Robles Community Services District and Tierra
Robles Homeowner’s Association and response to the Remy Moose Manley comment letter contained in
the Final EIR.
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No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-21:
The commenter asks about the financial viability and responsibility of the TRCSD or TRHOA. The
commenter is referred to Master Response #4-Tierra Robles Community Services District and Tierra
Robles Homeowner’s Association.
Response 5-22:
The commenter asks what substantial evidence is presented in RDEIR that demonstrates or proves that
the TRHOA or TRCSD can effectively mitigate any required Water Transfer Agreement or the Tierra Robles
Wildland Fuel/Vegetation Management Plan. The commenter is referred to Master Response #4-Tierra
Robles Community Services District and Tierra Robles Homeowner’s Association regarding the
enforcement capabilities of the TRCSD and TRHOA and Response 4-1.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-23:
The commenter asks if the County will become a participating entity in the CC&Rs of the project to ensure
the TRHOA is meeting its fiduciary and legal responsibilities. Although the TRHOA would be responsible
for overseeing and enforcing the CC&Rs, the County will review the CC&Rs to ensure that they are
consistent with the project’s CEQA Mitigation Monitoring and Reporting Program, Planned Development
(PD) zone district requirements, and tract map conditions of approval prior to recordation. Please see
Master Response #4 regarding HOA enforcement capabilities and responsibilities.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-24:
The commenter asks what is the substantial evidence that the County will ensure that LAFCO is integrated
into the process of establishing the TRCSD to ensure all the required enforcement and fiduciary actions
for the project. Shasta County LAFCO would be involved in the formation of the TRCSD because only a
LAFCO can approve a CSD.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-25:
The comment states there have not been any negotiations between CCCSD and BVWD for a water transfer
agreement. The County does not agree with this comment and refers the commenter to Response 5-1.
The proposed project is consistent with the land use designations of the County’s General Plan and the
growth projections of the UWMP. Please see Response 1-11 regarding Mitigation Measure 5.17-4b which
requires, “Concurrent with the establishment of the Tierra Robles Community Services District or Tierra
Robles Homeowners Association, the project applicant shall provide to the Shasta County Department of
Resource Management documentation demonstrating that the applicant has secured an Agreement with
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BVWD to provide BVWD with adequate water supplies on an annual basis…” The development of the
project cannot happen without an agreement with BVWD.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-26:
The commenter asks what the County’s conditions of satisfaction/evidence will be for a designation of a
“likely” source of water under the Vineyard decision. The commenter references the Vineyard decision
which appears to be a reference to the Vineyard Area Citizens for Responsible Growth v. City of Rancho
Cordova. The comment does not identify how the project conflicts with this decision. Please see Response
5-1 regarding the feasibility of the water transfer. The applicant will be required to obtain a new Will
Service Letter from BVWD. The County will not require an approved supplemental water transfer
agreement prior to approval by the Board of Supervisors because no decision on whether to approve or
deny the project has been made by the Board of Supervisors at this time.
Potential water supply impacts are considered less than significant with mitigation incorporated. No
further response is required and no changes to the RDEIR are required. The comments have been or will
be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-27:
The comment states that conditions of Shasta County General Plan Policy W-c have not been met. The
County does not concur with this comment. The County has provided sufficient data and analysis in
Section 5.17 of the RDEIR. The project will achieve reduced water demand through water efficient design
and water efficient fixtures. The County will enforce the outdoor landscaping regulations which limits
irrigated landscaping and prohibits the keeping of livestock. As such, the proposed project would use less
water per day than typical rural residential properties in the surrounding area.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-28:
The commenter states that with a shortfall of at least 252 AFY it would be malpractice for the County to
approve the proposed project. The County does not concur with this comment. Please see Responses 51 and 5-7 and Master Response #1-Water Supply Analysis Master Responses. Potential water supply
impacts are considered less than significant with mitigation incorporated.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-29:
The commenter asks what actions the County is going to take to bring the RDEIR into compliance with
Shasta County General Plan Policy W-c. The County does not concur that the project is inconsistent with
the General Plan. Please see Response 5-27. Please see Master Response #1 regarding the water supply
analysis and Response 5-1 regarding the feasibility of the supplemental water supply in drought years
when CVP water allotments are curtailed.
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No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-30:
The comment states that the proposed wastewater treatment facility may be undersized. The County
does not concur that the wastewater treatment facility is undersized or that the project has a water
demand shortfall of 252 AFY. Please see Master Response #1 regarding the project water demand
calculations. The comment states there is substantial evidence that the existing sizing and design of the
proposed wastewater treatment facility are no longer accurate, but no details or technical analysis is
provided to support this statement. The wastewater treatment facility is discussed in Section 5.17 of the
DEIR.
Potential impacts on utilities and service systems are considered less than significant with mitigation
incorporated. No further response is required and no changes to the RDEIR are required. The comments
have been or will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-31:
The comment asks how many AXMAx wastewater treatment modules will be needed based on the water
demand shortfall of 252 AFY. The County does not concur that the project has a shortfall of 252 AFY.
Please see Master Response #1 regarding the project’s water demand calculations. No changes to the
project design have been proposed including the design of the wastewater treatment facility or increases
in roadway medians. The wastewater treatment facility is discussed in Section 5.17 of the DEIR.
Potential impacts on utilities and service systems are considered less than significant with mitigation
incorporated. No further response is required and no changes to the RDEIR are required. The comments
have been or will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-32:
The commenter asks why air quality emissions are lower in the RDEIR compared to the DEIR. The
commenter is referred to Response 2-9 regarding the updated air quality analysis. No further response is
required and no changes to the RDEIR are required. The comments have been or will be forwarded to the
Planning Commission and Board of Supervisors for their review.
Response 5-33:
The commenter asks how the project description has changed. No changes to the project description
have been made, including the proposed number of lots or the proposed lot sizes.
Response 5-34:
The commenter asks what substantial evidence is presented that shows emissions will be reduced. The
air quality analysis is provided in Section 5.17-3 of the RDEIR. The air quality analysis is based on computer
modeling (CalEEMod) designed to calculate air quality emissions from development projects. In addition
to the reason provided in Response 2-9, other factors resulting in reductions in air quality emissions
include refinements to the CalEEMod model between the time the DEIR and the RDEIR were prepared.
Additionally, the air quality analysis in RDEIR includes the use of Tier IV construction equipment which has
higher efficiencies with regard to emission reductions than the Tier III construction equipment used in the
DEIR analysis. Tier IV construction equipment is more widely available at this time and was included in the
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CalEEMod modeling analysis. As a result, construction emissions were reported to be lower in the RDEIR
compared to the DEIR.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-35:
The commenter asks why the County did not choose to appoint an independent firm to conduct the
evacuation study to ensure no conflict of interest with the project applicant. The preparation of an
evacuation study was not required by the County, but was voluntarily prepared by the applicant. The
study was prepared by qualified transportation engineer with experience preparing similar studies. Please
see Master Response #2. The study was reviewed by the Shasta County Department of Public Works and
was found to be credible.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-36:
The commenter states that the analysis in the evacuation study is a theoretical model and that no realworld traffic/flow volume was used in the analysis. The comment also asks what actual traffic volume/flow
data was used to evidence the different evacuation scenarios and their impact on evacuation times to
refuge sites.
The Traffic Evacuation Traffic Study is not a theoretical exercise and is based on existing roadways
networks, existing potential refuge areas, the anticipated traffic flow that would originate from the
existing residences and individual lots in the study area, and the vehicles trips it would generate. In
addition, the Traffic Evacuation Study uses the potential refuge areas which are strategically located on
the boundaries of the evacuation envelope to account for potential evacuations that could occur and
require evacuation to specific locations and in specific directions away from an approaching wildfire within
the study area.
The “through volume” or external traffic is applied to Highway 44 and Highway 299. Traffic on internal
roadways originate from or are destined for the properties in the evacuation envelope. It would be
inaccurate to count them on the roadways separately and then recount them as vehicles evacuating from
individual homes in the area.
As discussed on Page 8 of the Traffic Evacuation Study, “
“The traffic volume anticipated to flow through the study network was estimated according
to best practice assumptions in traffic flow analysis. Table 2-1 is a summary of the key
assumptions. Projections indicate the equivalent of approximately 7,410 passenger cars would
flow through the study network as motorists head toward appropriate refuge areas.”
The County understands that this did not use the traffic studies that were used to prepare Section 5.16
Traffic and Circulation as the methodologies to evaluate the effects of day to day traffic impacts versus
evacuation for an emergency require different practices and use different models to address the disparate
conditions of each.
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In order to obtain what is being referred to as “actual traffic volume/flow data” in the comment, the
County would have to conduct traffic counts on area roadways during an actual fire event which is
infeasible. Further, the comment does not provide any evidence that the traffic volumes in the evacuation
study are inaccurate.
The commenter indicates the website Streetlight Data provides data on emergency evacuations and notes
that it has highlighted areas with wildfire evacuation risks in Shasta and Tehama County. The County
acknowledges the comment and data; however, the commenter does not provide the methodologies by
which these studies have been conducted. For additional discussions of the Streetlight Data website, the
commenter is referred to Response to Comments 15-2 and 15-4, which provide additional information
regarding its use and applicability to the project.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-37:
The commenter asked how the study can conclude that the addition of the Project traffic would not
substantially increase the clearance times to evacuation centers and what evidence is provided. Project
traffic volumes were added to the volumes that existing properties would generate during an evacuation.
The differences between model runs with and without the project is provided in the tables beginning on
page 5.19-19 of the RDEIR. The comment does not provide any evidence that the project would
substantially increase evacuation times. Please see Master Response #2: Traffic Evacuation Study.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-38:
The commenter asks on what basis did the County vet the Nuworsoo study’s conclusion that the proposed
project would not pose a significant impact on wildfire evacuation. The Shasta County Department of
Public Works reviewed the study and found it to be credible based on the following:
The proposed evacuation traffic was modeled to simulate potential trip generation, distribution and
destinations under various scenarios;
• The traffic models accommodated variable flow and roadway storage;
• The models quantify delays on various segments in the road network and total time to complete
evacuation of the study area; and
• The report contains empirical information regarding the recent Camp Fire evacuation.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
•

Response 5-39:
The commenter asks what substantial evidence exists in the evacuation study that demonstrates that
Foothill High School can accommodate 4,338 vehicles in Model Scenario 3. The intent of the analysis is
not to demonstrate that any number of vehicles could be accommodated at any of the temporary refuge
areas. The accommodation value given shows the number of vehicles that are expected to travel toward
the listed refuge area from the evacuation study area. The listed refuge areas are not meant to be
permanent and are called out as temporary. Longer-term evacuation facilities would be established by
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County officials depending on the type and location of the emergency. The refuge areas are also are not
intended to provide evacuees with a long-term area in which to stay but are intended as pass through
location as they travel through the area from the areas threatened by fire. Accordingly, it is assumed that
people evacuating would use the refuge location for short periods of time until they are able to find longer
term accommodations or return to the residences. Thus, the total number of accommodations reflects
the number of vehicles that may be temporarily accommodated throughout the entire evacuation
process.
If the temporary refuge locations do not have sufficient capacity for these needs, then the emergency
response commanders would indicate the appropriate thing to do during a fire instead of attempting to
store or shelter all of them at these locations. It is anticipated that most evacuees would be heading
beyond the boundaries of the evacuation envelope unless fire fighters are able to retard the progress of
the fire.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-40:
The commenter asks what substantial evidence exists in the evacuation study that the Old Oregon Trail
at Old 44 Business Center can accommodate 2,439 vehicles in Model Scenario 3. The commenter is
referred to Response 5-39 regarding the intended use of the temporary refuges.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-41:
The commenter asks what substantial evidence exists in the evacuation study that Deschutes Road at
Old 44 Shopping Center can accommodate 630 vehicles in Model Scenario 3. The commenter is
referred to Response 5-39, regarding the intended use of the temporary refuges.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-42:
The commenter asks what substantial evidence exists in the evacuation study that Columbia Elementary
School can accommodate 3,074 vehicles in Model Scenario 5. The commenter is referred to Response 539, regarding the intended use of the temporary refuges.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-43:
The commenter notes that no legally recorded easement exists on Northgate Drive to allow for a
secondary access to the project site. The County concurs with this comment. Please see Response 2-15.
The EIR has been revised to remove the reference to Northgate Drive as a secondary access. The
evacuation study did not include Northgate Drive as a potential access from the project site. It should be
noted that residents of the Northgate Drive will be able to use project roads to evacuate to the north. The
commenter is referred to Response 2-15.
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No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-44:
The commenter asks if there is a plan for the County or the project applicant to acquire permission from
the 28 homeowners on Northgate Drive for easement rights to use Northgate Drive as an emergency
access route. The commenter is referred to Response 5-43.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 5-45:
The commenter asks what the plan is for the developer to bring Northgate Drive into compliance with
Shasta Fire Emergency Egress Access standards. The commenter is referred to Response 5-43.
No further response is required and no changes to the RDEIR are required. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.

FINAL Partial Recirculated EIR November 2021

15-168

COMMENTS AND RESPONSES

TIERRA ROBLES PLANNED DEVELOPMENT
ZONE AMENDMENT Z10-002
TRACT MAP 1996
SCH NO. 2012102051

Letter 6:

Daniel Hoer

FINAL Partial Recirculated EIR November 2021

15-169

COMMENTS AND RESPONSES

TIERRA ROBLES PLANNED DEVELOPMENT
ZONE AMENDMENT Z10-002
TRACT MAP 1996
SCH NO. 2012102051

FINAL Partial Recirculated EIR November 2021

15-170

COMMENTS AND RESPONSES

TIERRA ROBLES PLANNED DEVELOPMENT
ZONE AMENDMENT Z10-002
TRACT MAP 1996
SCH NO. 2012102051

FINAL Partial Recirculated EIR November 2021

15-171

COMMENTS AND RESPONSES

TIERRA ROBLES PLANNED DEVELOPMENT
ZONE AMENDMENT Z10-002
TRACT MAP 1996
SCH NO. 2012102051

FINAL Partial Recirculated EIR November 2021

15-172

COMMENTS AND RESPONSES

TIERRA ROBLES PLANNED DEVELOPMENT
ZONE AMENDMENT Z10-002
TRACT MAP 1996
SCH NO. 2012102051

FINAL Partial Recirculated EIR November 2021

15-173

COMMENTS AND RESPONSES

TIERRA ROBLES PLANNED DEVELOPMENT
ZONE AMENDMENT Z10-002
TRACT MAP 1996
SCH NO. 2012102051

FINAL Partial Recirculated EIR November 2021

15-174

COMMENTS AND RESPONSES

TIERRA ROBLES PLANNED DEVELOPMENT
ZONE AMENDMENT Z10-002
TRACT MAP 1996
SCH NO. 2012102051

FINAL Partial Recirculated EIR November 2021

15-175

COMMENTS AND RESPONSES

TIERRA ROBLES PLANNED DEVELOPMENT
ZONE AMENDMENT Z10-002
TRACT MAP 1996
SCH NO. 2012102051

FINAL Partial Recirculated EIR November 2021

15-176

COMMENTS AND RESPONSES

TIERRA ROBLES PLANNED DEVELOPMENT
ZONE AMENDMENT Z10-002
TRACT MAP 1996
SCH NO. 2012102051

Responses to Comment Letter 6 - Daniel Hoer
Response 6-1:
The commenter notes the SRA and fire hazard severity zone which is based on a variety of factors.
The comment makes a general statement about the designation and conditions that influence fire
behavior. The commenter is referred to Master Response #2: Traffic Evacuation Study and
Master Response #3: Wildfire Hazards. No further response is required and no changes to the
RDEIR are required based on this comment. The comments have been or will be forwarded to the
Planning Commission and Board of Supervisors for their review.
Response 6-2:
The commenter notes the wildfire evacuation analysis assumes that Shasta College would be
100% empty and states that the less than significant wildfire impact is not supported. The
commenter continues that the evacuation time is incorrect and not based on factual information.
The commenter then asks for the RDEIR to be updated to accurately show evacuation times and
a scenario in which Shasta College is not empty and traffic from the college must be accounted
for. The commenter is referred to Master Response #2: Traffic Evacuation Study and Master
Response #3: Wildfire Hazards.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Response 6-3:
The commenter cites Shasta County General Plan Policy FS-b and states the RDEIR did not contain
discussion of the Jones Fire. The commenter asks if the County will report and include in the RDEIR
any and all fire hazard data it possesses in connection with the Jones Fire and account for that in
the project analysis. The commenter is referred to Master Response #3: Wildfire Hazards.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Response 6-4:
The commenter cites the Protect Niles v. City of Freemont decision and that personal observation
and experience constitute substantial evidence. The commenter then accounts secondhand
information he has heard from neighbors describing the Jones Fire. The commenter asks if the
County recognizes the existing dangers with traffic delays on Boyle Road even before the effects
of the proposed project are taken into account?
The commenter is referred to Master Response #3: Wildfire Hazards. No further response is
required and no changes to the RDEIR are required based on this comment. The comments have
been or will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 6-5:
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The commenter cites the conclusion of no substantial change in evacuation time on page 5.19-33
of the RDEIR. The commenter cites the evacuation time increases and then asks if the County will
clarify the logic in its assertion that the project’s emergency evacuation impacts would be less
than significant, and asks if the incremental increase to the already long evacuation times are a
misunderstanding. The commenter is referred to Master Response #2: Traffic Evacuation Study.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Responses 6-6:
The commenter reiterates concerns about adding to the long evacuation times. The commenter
is referred to Master Response #2: Traffic Evacuation Study and Response 6-5 above. No further
response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 6-7:
The commenter cites page 5.19-33 of the RDEIR in relation to not resulting in incremental
increases to evacuation times. The commenter then questions how this is accurate with the
existing evacuation times, what the County’s definition of incremental effects related to
evacuation is, and how an additional 15 minutes is not a significant incremental increase. The
commenter is referred to Master Response #2: Traffic Evacuation Study.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Response 6-8:
The comment questions if the current three-hour evacuation times are acceptable in light of how
fast a wildfire can travel. The commenter is referred to Master Response #2: Traffic Evacuation
Study.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Responses 6-9:
The commenter questions if the County knows wildfire can travel at 40 miles per hour. The
commenter is referred to Master Response #3: Wildfire Hazards.
Response 6-10:
The commenter cites a newspaper article from the Sacramento Bee about the speed and spread
of wildfire and discusses factors that can affect the rate at which a wildfire spreads. This presents
information and does not question the adequacy of the RDEIR No further response is required
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and no changes to the RDEIR are required based on this comment. The comments have been or
will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 6-11:
The commenter paraphrases the wildfire analysis noting during the Camp Fire roads were
congested and discusses Section 5.19 Wildfire noting vehicle speeds of 3-4 miles per hour. This
comment presents information already discussed in the RDEIR and does not question the
adequacy of the document or question the contents. No further response is required and no
changes to the RDEIR are required based on this comment. The comments have been or will be
provided to the Planning Commission and Board of Supervisors for their review.
Response 6-12:
The commenter questions if the County agrees that a 40 mile per hour wildfire would overtake a
vehicle traveling 3-4 miles per hour. The commenter is referred to Master Response #3: Wildfire
Hazards.
Response 6-13:
The commenter questions if the County recognizes that a wildfire could kill residents due to long
evacuation times. The commenter is referred to Master Response #2: Traffic Evacuation Study
and Master Response #3: Wildfire Hazards.
Response 6-14:
The commenter questions how a finding of less than significant can be made. The commenter is
referred to Response 6-13 above.
Response 6-15:
The commenter discusses fire hazard severity zones, the wildland urban interface, and Shasta
County policies to discourage growth in these areas and questions how the proposed project
conforms to that. The commenter is referred to Master Response #3: Wildfire Hazards.
Response 6-16:
The commenter reiterates comments about the speed of the spread of wildfire and conditions
both on the site and in general that hasten the speed with which it can travel and spread. The
commenter questions how the defensible space proposed as part of the project is sufficient. The
commenter is referred to Responses 6-9 through 6-15 above.
Response 6-17:
The commenter notes that fire fighters won’t be able to keep up with fighting rapidly spreading
fires. The commenter notes that while wildfire cannot be controlled, the nature of development
and impact on lives, residents, and property from new development such as the proposed project
can be controlled. The commenter is referred to Master Response #2: Traffic Evacuation Study
and Master Response #3: Wildfire Hazards.
Response 6-18:
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The commenter questions if the County agrees with preserving the lives and property of existing
residents over potential residents. This comment presents information and does not question the
adequacy of the RDEIR. No further response is required and no changes to the RDEIR are required
based on this comment. The comments have been or will be forwarded to the Planning
Commission and Board of Supervisors for their review.
Response 6-19:
The commenter questions the County and the benefit versus detriment of the proposed project.
This presents information and does not question the adequacy of the RDEIR. No further response
is required and no changes to the RDEIR are required based on this comment. The comments have
been or will be forwarded to the Planning Commission and Board of Supervisors for their review.
Response 6-20:
The commenter notes Boyle Road is mislabeled and needs to be corrected in the evacuation
study. The figures have been updated and included to the Final EIR.
Response 6-21:
The commenter notes the evacuation traffic study, cites some of its findings, and mentions the
multiple single access roads. The commenter notes that a fire approaching from the north is the
most likely scenario, but that the study doesn’t address congestion problems on Boyle Road. The
commenter then questions what mitigation is going to be implemented. The commenter is
referred to Master Response #2: Traffic Evacuation Study and Master Response #3: Wildfire
Hazards. No further response is required and no changes to the RDEIR are required based on this
comment. The comments have been or will be forwarded to the Planning Commission and Board
of Supervisors for their review.
Response 6-22:
The commenter notes other deficiencies including assuming two vehicles would be evacuated per
household, large vehicles, livestock, RV’s, etc. The commenter then concludes by questioning how
the County can conclude that the proposed project will have a “less than significant impact” and
would not “substantially impair an adopted emergency response plan or emergency evacuation
plan”. The commenter is referred to Master Response #2: Traffic Evacuation Study. No further
response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 6-23:
The comment cites page 5.19-13 of the RDEIR which notes secondary access at Northgate Drive.
The EIR has been revised to remove the reference to Northgate Drive as a secondary access. The
commenter is referred to Response 2-15.
Response 6-24:
The commenter questions what improvements or modifications to Boyle Road and Old Alturas
Road have been discussed or considered by the County with respect to improving the already
dangerous and congested conditions that would take place in the event of an emergency
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evacuation. The commenter is referred to Master Response #2: Traffic Evacuation Study. No
further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Response 6-25:
The commenter questions what County-wide evacuation communication procedure exists to
ensure residents in and around the project area will be timely notified of the need to evacuate
and how the County knows that these communication systems will actually reach the intended
recipients in time to facilitate a timely evacuation. The commenter is referred to Master Response
#2: Traffic Evacuation Study. No further response is required and no changes to the RDEIR are
required based on this comment. The comments have been or will be forwarded to the Planning
Commission and Board of Supervisors for their review.
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Letter 7:

Gerald and Susan Hayler, February 2, 2021

FINAL Partial Recirculated EIR November 2021

15-182

COMMENTS AND RESPONSES

TIERRA ROBLES PLANNED DEVELOPMENT
ZONE AMENDMENT Z10-002
TRACT MAP 1996
SCH NO. 2012102051

FINAL Partial Recirculated EIR November 2021

15-183

COMMENTS AND RESPONSES

TIERRA ROBLES PLANNED DEVELOPMENT
ZONE AMENDMENT Z10-002
TRACT MAP 1996
SCH NO. 2012102051

Responses to Comment Letter 7 - Gerald and Susan Hayler
Responses to Comments
Response 7-1:
The comment makes a prefatory statement regarding comments but does not make a specific comment
or pose questions pertaining to the adequacy of the RDEIR. No further analysis is required and no changes
to the RDEIR have been made.
Response 7-2:
The commenter notes that the Will Serve letter has expired, that BVWD needs to acquire new water
supplies, questions the water transfer with CCCSD, and asks if the water demands in the RDEIR are
accurate. The commenter also notes discrepancies between the water use projected by BVWD.
The commenter is correct that an agreement with CCCSD is being pursued regarding the provision of
augmented supply from the CCCSD. Based on discussion in Chapter 5.17 – Utilities and Service Systems in
the RDEIR, page 5.17-19 discusses the transfer of up to 100 acre-feet per year (AFY) of water from CCCSD.
Page 5.17-31 describes the process by which the transfer would occur and Mitigation Measure 5.17-4b
would ensure an agreement is in place with BVWD. The execution of the agreement would be required
prior to project construction.
For additional information the commenter is referred to Responses 1-8 through 1-11, and Response 253 for additional information on the proposed water transfer with CCCSD and the feasibility of such transfer
based on information from the United State Bureau of Reclamation.
Regarding the Will Serve letter, the commenter is referred to Responses 1-12 and 3-11 through 3-13, and
regarding the current status of the agreement with CCCSD the commenter is referred to Response 1-12.
The water demand of the proposed project as reflected on pages 5.17- 13 through 5.17-18 of the RDEIR
is accurate. This includes an analysis of the water supply during normal as well as dry and multiple dry
years. The commenter is referred to Master Response #1 -Water Supply Analysis Master Responses General Discussion, Consistency with California Water Code and California Water Code Baseline
Calculations regarding this and the appropriate per capita daily water demands. These responses also
have a discussion of the comparison of typical uses common in the surrounding rural residential area that
have a higher demand compared to what is anticipated under the proposed project.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 7-3:
The commenter notes the entire project site is within a very high fire hazard severity zone and questions
if the roads are wide enough to accommodate fire trucks, trailers, etc. The commenter is correct that the
project site is within a very high fire hazard severity zone. The commenter is referred to Master
Response#3 – Wildfire Hazards and Response 4- 22. Response 4-22 is provided in part below:
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“Regarding the roadways used to evacuate in case of wildfire, the RDEIR addresses evacuation
concerns based on known traffic volumes and what is anticipated to be added to roadways by
the proposed project.- Page 5.19 of the Chapter 5.19 – Wildfire states, “…with the addition of
Project traffic the roadway network, speeds and related clearance times would not
substantially change. The Project would not result in a delay for arrival at refuge areas with
the longest clearance times to make noticeable differences on evacuation. While the Project
would add to the volume of traffic in the area, the scenario evaluated in Table 5.19-10
demonstrates that the Project plus existing development would not substantially delay the
arrival of evacuating cars at refuge areas. As such, the Project would not contribute to a delay
during an emergency wildfire evacuation such that it would substantially impair the execution
of the County’s EOP.”
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Response 7-4:
The commenter asks if the prevailing winds were considered as a potential fire would come from the
north and potential preclude Seven Lakes/Old Alturas as evacuation routes. The commenter notes the
Jones Fire and references other California fires in relation to evacuation problems. The commenter
discusses prevailing winds, the addition of units, and the eight evacuation refuge sites identified in the
evacuation study.
The commenter is referred to page 5.19-24 of Chapter 5.19 of the RDEIR, which discusses wind, the Shasta
County and City of Anderson Multi-Jurisdictional Hazard Mitigation Plan as well as starts the discussion of
the Tierra Robles Wildland Fuel/Vegetation Management Plan. Implementation of measures contained in
this plan, such as creation of defensible space and reduction of fuel loads, would help minimize the effects
of wildfire.
Regarding the evacuation refuge sites, the commenter is referred to Master Response #2: Traffic
Evacuation Study and Response 4-22, which discusses evacuation and use of refuge areas. The
commenter is also referred to Response 4-31, which discusses the potential use of these sites and their
logical use as temporary refuge from a wildfire due to their open parking lots and general lack of
vegetation and distance from high wildfire hazard severity zones.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 7-5:
The commenter notes the formerly proposed emergency access from Northgate Drive. The EIR has been
revised to remove the reference to Northgate Drive as a secondary access. The commenter is referred to
Response 2-15.

Response 7-6:
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The commenter states that the RDEIR accurately reflects water demand and there is no plan for
evacuation and references the Camp Fire and Carr Fire. The commenter is referred to Master Response
#1 – General Discussion, Consistency with California Water Code, and Projected Project Water Demand,
as well as Master Response #2 - Traffic Evacuation Study, and Master Response #3 - Wildfire Hazards
regarding water resources and Responses 1-9 through 1-11, 2-3, 3-11, and 3-21 regarding CCCSD and
augmented water supply. The balance of the comment does not make a specific remark pertaining to the
adequacy of the RDEIR. The comment makes general statements and observations and information
regarding past fire events.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 7-7:
The commenter notes that climate change will continue to result in worse wildfires in the coming years.
The comment makes general statements and observations related to climate change and potential for
wildfires and opines that approval of the proposed project would be a mistake. The commenter is referred
to Master Response -#3 Wildfire Hazards.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
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Letter 8:

Leslie Golden
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Responses to Comment Letter 8 - Leslie Golden
Response 8-1:
The commenter notes General Plan policies discouraging or preventing development in high fire hazard
areas and notes California Government Code section 65860. The commenter further notes the project site
is in a Very High Fire Hazard Severity Zone (VHFHSZ) and does not provide proper circulation
improvements. The commenter is correct that the proposed project is located within a VHFHSZ. The
commenter is referred to Master Response #3 – Wildfire Hazards. The commenter is referred to
Responses 4-59 and 4-60 regarding consistency with the General Plan.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 8-2:
The commenter notes the RDEIR proposes a secondary emergency access from Northgate Drive, but it is
a private road and further describes emergency access road requirements. The EIR has been revised to
remove the reference to Northgate Drive as a secondary access. The commenter is referred to Response
2-15.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 8-3:
The commenter notes the 8 referenced evacuation sites and the projected time it would take to evacuate
(3.5 hours). The commenter notes traffic volumes and queuing on area roadways. The commenter is
referred to Master Response 2 – Traffic Evacuation Study, and Responses to Comments 3-39, 3-40,
through 3-42, and 3-47 through 3-49.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 8-4:
The commenter notes the evacuation study does not address project traffic having to access Boyle Road
from one access point. The commenter is referred to Master Response 2 – Traffic Evacuation Study and
Response 8-3 above.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 8-5:
The commenter notes the Shasta County and City of Anderson Multi-Jurisdictional Hazard Mitigation Plan
and FEMA funding. The commenter is referred to Response 4-11.
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No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 8-6:
The commenter states the wildfire evacuation study is based on theory and not a real-life scenario and
references the Camp Fire and Carr Fire. The commenter is referred to Master Response 3 – Wildfire
Hazards, which discusses other fires and their applicability to the project.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 8-7:
The commenter reiterates comments related to past fires including the Jones Fire. The commenter is
referred to Master Response #3 – Wildfire Hazards and Response 8-6 above.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for
their review.
Response 8-8:
The commenter notes the Vineyard Area Citizens for Responsible Growth v. City of Rancho Cordova
decision and states that the RDEIR is not consistent with that decision. The commenter is referred to
Response 25-6 related to the Vineyard decision.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 8-9:
The commenter notes the water transfer agreement with CCCSD. The commenter is referred to
Responses 1-9 through 1-11, 2-3, 3-11, and 3-21, for additional information on the proposed water
transfer with CCCSD.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 8-10:
The commenter refers to the agreement with CCCSD and questions the demand calculations. The
commenter is referred to Response 8-9 above for referenced responses and information on the proposed
water transfer with CCCSD.
Response 8-11:
The commenter cites California Water Code subsection 10608.20 and its use in determining water
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California Water Code Baseline Calculations and Consistency with California Water Code, which provides
a thorough description of the water demand and values used.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 8-12:
The commenter is correct that BVWD’s water goad baseline is 758 gallons per capita per day. This value,
however, is based on development in traditional rural residential areas such as those in the surrounding
area. Many of these properties have large irrigated landscape areas, livestock, ponds, agricultural crops,
and other water intensive uses. The proposed project is more similar to urban residential uses that have
severely limited landscaping, no livestock or agricultural crops, and have a greatly reduced water demand
due to use of modern plumbing, fixtures, and appliances. The commenter is referred to Master Response
1: Water Supply Analysis Master Responses - General Discussion and California Water Code Baseline
Calculations and Consistency with California Water Code, which further defines why the water demand
value used in the RDEIR is appropriate.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 8-13:
The commenter reiterates concerns related to water consumption. The commenter is referred to Master
Response 1: Water Supply Analysis Master Responses - General Discussion and California Water Code
Baseline Calculations and Consistency with California Water Code.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 8-14:
The commenter reiterates concerns related to water consumption. The commenter is referred to Master
Response 1: Water Supply Analysis Master Responses - General Discussion and California Water Code
Baseline Calculations and Consistency with California Water Code. The commenter is referred to
Response 8-9 above, which references other responses that highlight the agreement regarding an
augmented water supply from CCCSD.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.

FINAL Partial Recirculated EIR November 2021

15-193

COMMENTS AND RESPONSES

TIERRA ROBLES PLANNED DEVELOPMENT
ZONE AMENDMENT Z10-002
TRACT MAP 1996
SCH NO. 2012102051

Letter 9:

David Munro
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Responses to Comment Letter 9 - David Munro
Response 9-1:
The commenter makes initial generalized statements regarding wildland fire and water issues. The
commenter notes that north wind events can exacerbate fire hazards such as happened in previous
wildfire events. The commenter also notes the 3.5-hour evacuation time and that the project would cause
evacuation problems to be worse on already overcrowded Boyle Road. The commenter is referred to
Master Response #1: Water Supply Analysis Master Responses, Master Response #2: Traffic Evacuation
Study, and Master Response #3: Wildfire Hazards.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 9-2:
The commenter restates the significance determination regarding Impact 5.19-1. The commenter notes
that there is no mention of Intersection 18 with Boyle Road and questions how it cannot be included in
the traffic study. The commenter is referred to page 5.16-32 of Chapter 5.17, Traffic and Circulation, of
the RDEIR. This page discusses operation of Tierra Robles Parkway and states the following:

“Primary access to and from the proposed project would be from Boyle Road at the southern
end of the project site, with a north-south oriented internal arterial roadway (Tierra Robles
Parkway) that connects with Old Alturas Road (via Chatham Ranch Drive) at the north end of
the project site. Tierra Robles Parkway would be constructed to run northerly from Boyle Road
beginning approximately 1.25 miles east of the intersection of Boyle Road and Old Alturas
Road. Tierra Robles Parkway turns into Chatham Ranch Drive approximately mid-way through
the subdivision. This new road would be located within an 84-foot wide right-of-way which
would traverse the proposed project site, and ultimately tie into Seven Lakes Road, adjacent
to its intersection with Old Alturas Road. Approximately ½ mile of Chatham Ranch Drive, from
its intersection at Old Alturas Road south to the subdivision, would be constructed offsite
within a previously dedicated roadway easement. The internal street network consists of
approximately 15 roadway segments and would be designed and constructed to meet
applicable County street standards.
A series of internally looped roads with right-of-way ranging between 50 feet to 60 feet in
width would be connected to Tierra Robles Parkway which would provide access to the
internal lots of the proposed project. The southerly terminus of Tierra Robles Lane is located
at the northerly terminus of Northgate Drive. The proposed connection with Northgate Road
would be gated per County fire standards and used for reciprocal emergency access only.
Potential long-term impacts related to emergency access would be less than significant.”
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 9-3:
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The commenter states there is a lack of available water for current residents within BVWD and the project
would make it worse. The commenter also notes lack of communication between CCCSD and BVWD and
discusses the well that was not yet constructed.
The commenter is referred to Master Response 1 – Water Supply Analysis Master Responses, Responses
1-9 through 1-11, 2-3, 3-11, and 3-21, related to the agreement with CCCSD, and information regarding
the water wells in Responses 3-4, 3-21, and 3-30.
In addition, the commenter is referred to Table 5.17-2 – Summary of Water Supply Sources on page 5.174 of the RDEIR, which lists the water supply from U.S. Bureau of Reclamation (CVP) water, ground water,
and the Anderson Cottonwood Irrigation District. The table also provides “Projected Supply (AFY)”, and
the following footnote #2:
“Groundwater wells are currently only used to supplement surface water in short and longterm shortages. 4,200 AFY is estimated to be the maximum capacity of the existing wells.
Additional groundwater wells are planned for construction every 10 years starting in 2020
increasing groundwater by 810 AFY per well.”
As shown in Table 5.17-3, BVWD is anticipated to have a surplus of between 7,847 AFY and 9,204 AFY
through 2040 in normal years, and no groundwater from wells would not be required.
This would include wells that are existing or that were planned to be drilled but have not yet been drilled.
Thus, the RDEIR was correct in reflecting information in the most current version of the UWMP. The RDEIR
correctly reflects that BVWD planned to drill wells every 10 years. Although a well was not drilled in 2020,
this has no bearing on the findings of the RDEIR as the water that would be produced from that well and
all other BVWD wells are not included in the calculations of surplus water.
Footnote #2 to Table 5.17-2 Summary of Water Supply Sources on page 5.17-4 of the RDEIR has been
revised. A sentence was added to state, “BVWD did not drill a well in 2020 as planned.”
This revision does not change any conclusions, or the significance of any impacts, as disclosed in the RDEIR.
As adequate water supplies exist in normal dry years, impacts in this regard would remain the same.
Additionally, as the proposed project would continue to obtain up to 100 AFY of water from CCCSD in dry
years, these impacts also are unchanged and remain less than significant with mitigation. No further
response is required.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 9-4:
The commenter notes that the RDEIR used erroneous water demand data. The commenter is referred to
Master Response #1: General Discussion, Consistency with California Water Code, and Project Projected
Water Demand.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
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Response 9-5:
The commenter questions how the proposed water transfer agreement can be considered likely when the
water demand calculation is inaccurate. The commenter then mentions the 100 AFY transfer and
anticipated water demand calculations and asks how the shortfall will be made up for. The commenter is
referred to Responses 1-9, 1-10, and 3-11.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 9-6:
The commenter notes that a feasibility study needs to be completed and that the RDEIR does not
document this factually. The commenter is referred to Responses 1-9, 1-10, and 3-11, regarding the
potential for and the feasibility of a water transfer agreement.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 9-7:
The commenter reiterates comments related to past fires including the Jones Fire. The commenter is
referred to Response 3 – Wildfire Hazards and Response 9-6 above.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 9-8:
The commenter notes the Vineyard Area Citizens for Responsible Growth v. City of Rancho Cordova
decision and states that the RDEIR is not consistent with that decision. The commenter is referred to
Response 25-6 related to the Vineyard decision.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
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Letter 10:

Sara and Glenn Hoxie, February 1, 2021
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Responses to Comment Letter 10 - Sara and Glenn Hoxie
Response 10-1:
The commenter notes that Boyle Road is within an extreme fire danger area and questions how current
residents will be able to evacuate. The commenter notes that the threat of wildfire will be threatening to
life. Page 5.19-1 of Chapter 5.19, Wildfire states that the project site is located within the Very High Fire
Hazard Severity Zone (VHFHSZ).
The commenter is referred to Master Response #2: Traffic Evacuation Study, Master Response #3:
Wildfire Hazards, and Response 4-22 related to evacuations due to wildfire.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 10-2:
The commenter cites the 8,542 vehicles and the range of time for evacuation for 2 to 3.5 hours as
unacceptable. The commenter concludes by stating that a satisfactory plan, better road capacity, and
additional points of egress are needed. The commenter is referred to Master Response #2: Traffic
Evacuation Study, Master Response #3: Wildfire Hazards, and Response 4-22, which discuss existing
traffic volumes and the projected increase in traffic volumes of 2.3 percent resulting from the project. This
increase is not considered substantial and would not conflict with the County Emergency Operations Plan.
The commenter is correct that the addition of residents from the proposed project would increase
evacuation times. As stated on page 5.19-22 of Chapter 5.19, Wildfire, “As such, the evacuation traffic
analysis concludes that while the proposed Project would add to the volume of traffic (approximately 5%)
within the surrounding area, the addition of Project traffic would not substantially increase the clearance
times to evacuation centers.”
Further, the following is stated on pages 5.19-32 through 5.19-33:
“With regard to emergency evacuation, the Project specific evacuation study considered a
broad evacuation area described above. The analysis included the equivalent of approximately
8,542 passenger cars would flow through the studied evacuation network as motorists head
toward appropriate refuge areas. This cumulative traffic volume estimate is considered a
conservative worst-case analysis because it assumes all existing and planned housing units are
occupied at the time of evacuation. The analysis determined that the Project would not result
in a substantial change in the evacuation times and evacuation speeds during an emergency
evacuation (less than 15 minutes over a three- and one-half-hour period, and less than 0.3
mile per hour, respectively). Therefore, potential impacts on an emergency evacuation are not
cumulatively considerable and less than significant.”
In addition, the County would encourage residents to have a plan in place, be prepared for evacuation,
and evacuate early and get themselves out of fire danger sooner. This advanced preparation and selfevacuation would serve two purposes and further decrease evacuation time. First, it would encourage
residents to remove themselves from the path of wildfire prior to formal order (which may or may not be
timely). Second, if more people evacuate sooner while the danger is reduced, it will similarly reduce the
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evacuation time for those who wait longer to evacuate. The commenter is also referred to Responses 429 and 4-30 regarding the approximately 75 percent of people that self-evacuated during the Carr Fire.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 10-3:
The commenter questions how additional project traffic on Boyle Road will impact cyclists.
The County agrees there are no bike lanes on Boyle Road as stated in the RDEIR. Page 5.16-28 states, “The
bicycle activities in the project area are anticipated to be light on the above-mentioned roadways due to
the lack of commercial and employment centers in the immediate project vicinity and the distances to
area schools…”
Regarding collisions with bicyclists, the commenter is referred to page 5.16-6 of Chapter 5.16, Traffic and
Circulation which states, “There were no collisions reported involving pedestrians or bicyclists. There were
no fatalities reported, and there were 90 injuries over the five-year period.”
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 10-4:
The commenter states that the proposed project would not result in residents being located close to town
centers, does not allow for public transportation or even safe cycling. The proposed project does not
conflict with the Shasta County General Plan as it is consistent with existing land use designations and
zoning.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 10-5:
This comment does not speak to a specific CEQA issue but comments on smart growth. This comment is
referred to Response 10-4 above. No further response is required and no changes to the RDEIR are
required based on this comment. The comments have been or will be forwarded to the Planning
Commission and Board of Supervisors for their review.
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Letter 11:

Robert Grosch – Letter A
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Responses Letters 11 -19 – Robert Grosch

A series of 9 comment letters (Letters 11-20) were sent from Robert Grosch. All letters are discussed in
one series of responses as discussed below.
Letter 11
Response 11-1:
The commenter notes that the project ignores the wildfire dangers as noted in the General Plan and
the California Government Code. The commenter further notes the project site is in a Very High Fire
Hazard Severity Zone and does not provide proper circulation improvements.
The commenter is referred to Master Response #3 - Wildfire Hazards for information related to
analysis of wildfire, Responses 4-58 and 4-60 regarding consistency with the General Plan and zoning,
and Master Response #2 - Traffic Evacuation Study for information related to emergency
evacuation.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 11-2:
The commenter states that the County is obligated under its General Plan to discourage or prevent
development in the project location and no evidence is presented as to why the project should be
exempt. The commenter states that circulation improvements for emergency access should be
provided.
The commenter is referred to Responses 4-58 and 4-60 for a discussion of general plan consistency
and Master Response #2 - Traffic Evacuation Study for additional information related to emergency
evacuation.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 11-3:
The commenter notes that Old Alturas Road and Deschutes Road have high collision rates and should
be improved. The RDEIR discusses the collisions of the listed roadways on page 5.16-5 of Section
5.16, Traffic and Circulation. In part, it is stated:
“Based on the five-year SWITRS data, 41 collisions have occurred along Old Alturas Road, 7
collisions have occurred along Boyle Road, and 101 collisions have occurred along Deschutes
Road.”
The subsequent pages show additional collision data by type (broadside, head on, hit objects, etc.).
On page 5.16-7, the following discussion is provided:
“…There are three segments where the collision rate is higher than the statewide average rate.
On Old Alturas Road between Deschutes Road and Seven Lakes Road, between Boyle Road
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and Old Oregon Trail, and on Deschutes Road between Boyle Road and SR-44 the calculated
collision rates exceed the statewide basic average rate for the roadway segments.”
In consideration of traffic safety, the RDEIR includes mitigation to reduce potential traffic safety
impacts. Page 5.16-31 details Mitigation Measure 5.16-2 that requires in part:
“Install Caltrans standard W2 intersection warning signs with W16-8P advance street name
plaques at Lassen View Drive, Beryl Drive, Sunny Oaks Drive, Wesley Drive, Robledo Road, Oak
Meadow Road, Oak Tree Lane, and Coloma Drive.”
Regarding Old Alturas Road and Deschutes Road, the commenter is referred to page 5.16-46 which
lists three additional mitigation measures (5.16-3, 5.16- 4, and 5.16-5) to reduce traffic safety
impacts. These mitigation measures include the following requirements:
“Old Alturas Road & Old Oregon Trail (Intersection #8). Prior to recordation of a final map for
each phase identified on the tentative subdivision map, the project applicant shall pay the
proportionate share of the project’s pro-rated share of the cost of constructing a single/multilane roundabout (13 percent of $2,562,000, or $333,060, based on an engineer’s cost estimate
of the improvements prepared by the Shasta County Public Works Department). The
proportionate share is $2,006 per residential lot. Payments for phases two through six shall
be adjusted annually on May 1 based on the change in the Building Cost Index provided by the
Engineering News-Record for the prior calendar year.”
“Boyle Road & Deschutes Road (Intersection #13). Prior to recordation of a final map or
issuance of a building permit (whichever occurs first), the project applicant shall pay the prorated cost share in the amount of $605 representing 11 percent of the cost of upgrading the
existing two-way-stop-controlled intersection to all-way-stop-controlled intersection. The fee
amount is based on an engineer’s cost estimate of the improvements prepared by the Shasta
County Public Works Department.”
“Deschutes Road & Cedro Lane (Intersection #15). Prior to recordation of a final map or
issuance of a building permit (whichever occurs first), the project applicant shall pay the prorated cost share in the amount of $38,350 representing 5 percent of the cost of constructing
a traffic signal. The fee amount is based on an engineer’s cost estimate of the improvements
prepared by the Shasta County Public Works Department.”
The payment of applicable fair-share costs towards a programmed improvement would result in a
cumulatively less than significant impact at each intersection.
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Letter 12:

Robert Grosch – Letter B
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Letter 12
Response 12-1:
The commenter reiterates comments regarding fire safety and hazard mitigation listed above. The
commenter is referred to Response 11-1 above.
Response 12-2:
The commenter states that if the project was reorganized that 100-foot buffers of defensible space
could be provided and there is an advantage to placing streets around the perimeter. The commenter
concludes noting the project does take advantage of this design element and fire fighters may be
hampered. The commenter is referred to Master Response #3 - Wildfire Hazards regarding project
design that would reduce the potential effects from wildfire. The commenter is also referred to
Responses 11-1, 11-3, 7-1, 7-2, and 4-59 that discuss the project design.
The commenter is referred to Responses 4-4 through 4-7 regarding continued maintenance and
reporting requirements to the Shasta County Fire Department.
The commenter is referred to Master Response #4 Tierra Robles Community Services District and
Tierra Robles Homeowner’s Association, Response 2-3, and Response 2-16, which discuss the Tierra
Robles Community Services District (TRCSD) and how it is an appropriate vehicle with appropriate
funding and enforcement powers to ensure conformance to project design and mitigation strategies.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Response 12-3:
The commenter notes that the topography is of concern and says that if the homes were between
slopes it would be safer fire wise. The commenter is referred to Responses 12-1 and 12-2 above,
which reference other responses related to project elements, design, and mitigation that would
reduce wildfire impacts. Regarding placement of the proposed roadways, the circulation elements
have been designed to be responsive to the project site and to enable safe circulation avoid impacts
to sensitive biological areas, and disturb ravines and steep slopes. Designing roadways between the
proposed residential units as the commenter suggests would increase impacts to sensitive biological
areas, increase roadway construction within ravines and steep slopes, and would not provide an
efficient circulation pattern.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 12-4:
The commenter notes that the project segregates itself from surrounding properties and makes it
impossible to use surrounding properties for evacuation in case of wildfire. The County disagrees
that the project is segregated from the surrounding communities. The proposed project would have
similar access off Boyle Road as other developed areas within the area, including those on Porta Dego
Way, Rocky Road, and Northgate Drive. Similar to most of the surrounding areas, the proposed
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project would not be connected to adjacent properties by minor east and west roadways, thus the
proposed project is consistent with other area developments in this regard.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 12-5:
The commenter reiterates comments about placing streets on the outer ring of development and
discusses the need to interconnect development through the street system. The commenter is
referred to Responses 12-2 and 12-3 above. The project includes interior roadways to enable access
to all areas of the proposed project and to enhance firefighting capabilities should the need arise.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Responses 12-6:
The commenter reiterates concerns and requests a design change of the project and siting of
residential units to reduce the risks from wildfire. The commenter is referred to Master Response #3
- Wildfire Hazards and Responses 12-1 through 12-5 above.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
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Letter 13:

Robert Grosch – Letter C
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Letter 13:
Response 13-1:
The commenter states the evacuation traffic study does not use a reasonable threshold and cites the
Shasta County General Plan and zoning. The commenter further states the roadways were clogged
during the Jones Fire and asks about mitigation. Regarding the thresholds for Wildfire, as discussed
on page 5.19-11 of the RDEIR, “The County will use the Environmental Checklist Form in Appendix G
of the State CEQA Guidelines, to determine if the proposed Project could potentially have a
significant impact related to wildfire. Such an impact would occur if the proposed Project would
violate the following criteria.” The RDEIR uses the evacuation study in light of the Appendix G
thresholds to evaluate potential impacts in accordance with CEQA Guidelines.
Regarding consistency with General Plan and zoning, the commenter is referred to Master Response
#3 - Wildfire Hazards and Master Response #2 - Traffic Evacuation Study for clarification on wildfire
and emergency evacuation.
Regarding the internal circulation elements, the commenter is referred to Responses 12-3 and 12-4
above.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 13-2:
The comment does not raise a specific question pertaining to CEQA and makes generalized
statements about building standards. No further analysis is required and no changes to the RDEIR
have been made.
Responses 13-3:
The commenter discusses fire history in California and says the study does not discuss fire history.
The commenter discusses the Oakland-Berkeley fire and compares that to the project and the
potential to block traffic. The commenter is referred to Master Response #3 - Wildfire Hazards
regarding past fires and how the project site differs from those locations and which also discusses
evacuation and the use of refuge areas to minimize potential safety effects. The commenter is also
referred to Appendix 2: What Can We Learn from Butte County contained in Appendix D-1 of the
RDEIR, which discusses the Camp Fire in Butte County.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 13-4:
The commenter makes general statements about fire safety and exiting buildings as it relates to
wildfire. The commenter notes that the evaluation must not only address egress from the project
but also from surrounding areas. The commenter notes a study that says evacuation should be
accomplished in 30 minutes and cites the Jones Fire moving 16 miles in 12 hours. The commenter is
FINAL Partial Recirculated EIR November 2021

15-214

COMMENTS AND RESPONSES

TIERRA ROBLES PLANNED DEVELOPMENT
ZONE AMENDMENT Z10-002
TRACT MAP 1996
SCH NO. 2012102051

referred to Master Response #2 – Traffic Evacuation Study and Master Response #3 - Wildfire
Hazard regarding fire safety and evacuation and egress safety.
Regarding secondary emergency access, the commenter is referred to page 3-18 of the Project
Description which describes the project’s secondary emergency access point, which would consist of
an emergency access easement across Lots 81 and 98 and a 5.23-acre offsite extension of the
proposed new access road to Old Alturas Road.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 13-5:
The commenter references a published and proposed standard of safe emergency egress which the
commenter notes would, based on using the formulas, result in vehicles queuing as they attempt to
exit. The commenter is referred to Master Response #2 - Traffic Evacuation Study regarding
evacuation and congestion on Boyle Road. The commenter is also referred to Response 13-4 which
discusses the secondary emergency access to Old Alturas Road. The commenter is referred to
Responses 11-1, 11-2, 12-4, and 13-1, that provide information and references to other responses
related to this matter.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 13- 6:
The commenter reiterates that the study did not use egress statistics and states that the studies
referenced were ignored and questions why and reiterates that no standard was used. The
commenter is referred to Master Response #2 – Traffic Evacuation Study, Master Response #3 –
Wildfire Hazards, and Response 13-5 above, that provide information and references to other
responses related to these matters.
Regarding the thresholds used in the RDEIR, the commenter is referred to Response 13-1 above.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
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Letter 14:

Robert Grosch – Letter D
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Letter 14:
Response 14-1:
The commenter sates that the RDEIR does not address continued maintenance to safeguard from
fire and that the RDEIR is inadequate as the mitigation is not complete and the management plan is
not adequate. The commenter is referred to Master Response #3 - Wildfire Hazards regarding the
fire mitigation and fuel management that would be overseen by the TRCSD or TRHOA. The TRCSD or
TRHOA would be formed to ensure the project is managed to include conformance with all applicable
fire safe standards. Regarding the maintenance of these areas, the commenter is referred to Master
Response #4 - Tierra Robles Community Services District and Tierra Robles Homeowner’s
Association.
The commenter also is referred to Master Response #4 Tierra Robles Community Services District
and Tierra Robles Homeowner’s Association, Response 2-3, and Response 2-16, which discuss the
TRCSD and how it is an appropriate vehicle with appropriate funding and enforcement powers to
ensure conformance to project design and mitigation strategies related to fire hazards and fire
suppression.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 14-2:
The commenter questions the viability of maintaining vegetation management efforts with the
formation of the TRCSD and questions if the most appropriate vehicle is to ensure that vegetation
management and fuel reductions meet standards and regulations.
The commenter is referred to Response 14-1 above and Response 4-7 that discuss the Endangered
Habitat League v. Rutter Development Company, Inc., and Communities for Better Environmental v.
Chevron Products Company et. al decisions.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
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Letter 15:

Robert Grosch – Letter E
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Letter 15:
Response 15-1:
The commenter reiterates comments related to emergency access and site egress and the
requirement for secondary access. The commenter is referred to Master Response #2 - Traffic
Evacuation Study, Responses 11-1, 11-2, 12-4, 13-1, and 13-4 through 13-6 above, that provide
information and references to other responses related to this matter.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 15-2:
The commenter discusses StreetLight Data and a study of communities that may be affected by
wildfire. The commenter speculates that if one of the exits from Tierra Robles is blocked it would
place the proposed project in the top one hundred list of most threatened.
The commenter is referred to Master Response #2: Traffic Evacuation Study and Master Response
#3: Wildfire that provide clarity on the impacts associated with emergency evacuations and discuss
and refer to sections of the RDEIR that address the issues and potential impacts of the proposed
project.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 15-3:
The commenter speculates that residents will not evacuate via the most efficient route in case there
is an emergency. This comment does not raise a substantive issue in relation to the proposed project.
The commenter is referred to Response 15-1 above that provides information and references to
other responses related to this matter.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 15-4:
The commenter notes StreetLight data showing other locations with apparent evacuation
limitations. It should be noted the StreetLight website at https://www.streetlightdata.com/limitedevacuation-routes-map/ was reviewed, including the map the commenter appears to be referencing
(“National Map of Communities with Limited Evacuation Routes”).
The commenter appears to insert text into the table showing comparable numbers. However, it is
unclear how the numbers were derived by StreetLight and the commenter, how they were inserted
by the commenter, or how the table was constructed.
It is unclear how to interpret the data the commenter has provided and not possible without a
specific reference or citation to determine the validity. It should be noted that the proposed project
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was evaluated for its potential to affect evacuations and the proposed project’s effect on the
implementation of evacuations and evacuation planning was found to be less than significant. The
commenter is referred to Response 15-1 above that provides information and references to other
responses related to this matter.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 15-5:
The commenter reiterates and states that the proposed project would create a dangerous
community. The commenter states disagreement that the proposed project would add a marginal
number of vehicle trips, even in times of evacuation compared to existing conditions, the evacuation
times, the 3.5-hour measure, and other reasons impacts would not be significant.
The commenter is referred to Response 15-1 above that provides information and references to
other responses related to this matter.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 15-6:
The commenter questions why data from StreetLight was not used. The commenter is referred to
Response 15-4 above.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 15-7:
The commenter questions why the 3.5-hour evacuation timeframe is acceptable and how that speed
can outrun a wildfire. The commenter is referred to Master Response #2: Traffic Evacuation Study
and Master Response #3: Wildfire Hazard regarding the 3.5-hour evacuation timeframe.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 15-8:
The commenter questions the study conducted for the project and questions their location and the
3.5-hour figure. The commenter is referred to Master Response #2: Traffic Evacuation Study and
Master Response #3: Wildfire Hazard that discuss refuges and 3.5-hour evacuation timeframe.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
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Response 15-9:
The commenter questions the feeling of surrounding residents. This comment does not raise a
specific question regarding CEQA, question the adequacy of the document, or request clarification.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 15-10:
The commenter reiterates and questions if the site would have an acceptable evacuation time and
the standard of escape. The commenter is referred to Master Response #2: Traffic Evacuation Study,
and Responses 11-1, 11-2, 12-4, 13-1, and 13-4 through 13-6 above, that provide information and
references to other responses related to this matter.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 15-11:
This comment does not raise a substantive issue in relation to the proposed project. No further
analysis is required and no changes to the RDEIR have been made.
Response 15-12:
The commenter states that the Palo Cedro Community participated in the General Plan process and
asks if they have been consulted regarding the traffic that would be added by the project. The
commenter is referred to Response 4-1 regarding preparation of the EIR for this project and the level
of public participation that was invited. The County has received input from members of the Palo
Cedro community and has responded to their questions and comments in accordance with CEQA
requirements.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 15- 13:
The commenter questions if a traffic engineering firm would think the project is fire safe and whether
there is documentation of that. The commenter is referred to Responses 15 -2 through 15-6 above
about the previously referenced use of StreetLight data and the unverified information provided by
commenter. No further analysis is required and no changes to the RDEIR have been made.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
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Letter 16:

Robert Grosch – Letter F
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Letter 16
Response 16-1:
The commenter states that planning for evacuation or fire safety was not a priority, that
governmental entities in California are required to consider this, and the General Plan includes
associated policies. The commenter concludes because of this the project includes dangerous
designs.
The proposed project does include considerations for fire safety. The commenter is referred to
Master Response #2: Traffic Evacuation Study and Master Response #3: Wildfire Hazards. The
commenter is referred to Responses 4-59 and 4-60 regarding consistency with the General Plan and
zoning.
The proposed project includes numerous elements in the Tierra Robles planning documents for
creation of defensible space, minimizing vegetation, and conformance with standards. It should also
be noted that at the time the DEIR was published no Wildfire section was included. The DEIR did
appropriately discuss and disclose the potential for fire and wildfire in other pertinent sections of
that document in accordance with the State CEQA Guidelines in effect at that time. Section 5.19
Wildfire was included in the RDEIR as this requirement was added to Appendix G of the State CEQA
Guidelines after the publication of the DEIR.
Regarding the balance of the comment, the commenter is referred to Responses 13-1 through 13-3
above which discuss this previously raised issue.
Response 16-2:
The commenter states that the proposed project is not designed with fire safety in mind and should
not be approved. The commenter is referred to Master Response #2: Traffic Evacuation Study,
Master Response #3: Wildfire Hazards, and Responses 12-2 and 12-3 regarding evacuations and
project design.
The County notes the proposed project includes many design elements and use of defensible space.
The proposed project has been reviewed by the Shasta County Fire Department and others with
expertise on this topic.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 16-3:
The commenter states that the proposed project should be re-evaluated by experts in fire safe
communities and should be done with costs recovered from the developer. The commenter is
referred to Response 16-2 above regarding the project elements that have been incorporated to the
project and Responses 4-59 and 4-60 regarding consistency with the General Plan and zoning as well
as Response 4-1 regarding preparation of the EIR for this project and the level of public participation
that was invited.
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No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 16-4:
The commenter questions why the Shasta County Fire Department and CAL FIRE were not consulted
in the process. The commenter is referred to Response 16-3 above and specifically Response 4-1
regarding preparation of the EIR for this project and the level of public participation that was invited,
that included the Shasta County Fire Department and CAL FIRE.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
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Letter 17:

Robert Grosch – Letter G
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Letter 17
Response 17-1:
The commenter states that the requested rezone does not meet the requirements of the General
Plan and cites the Public Policy Statement. The commenter then paraphrases the intent of the
General Plan noting that it is to be used to shape the community. Based on this, the commenter
states that setting aside the General Plan violates the trust of the community and that the EIR does
not show consistency with the General Plan. The commenter concludes there is no desire of the
community to have a development such as the proposed project.
The General Plan land use designation for the entire project site is Rural Residential A (RA), which
allows a maximum density of one dwelling unit per two acres. While the proposed parcels range in
size from 1.19 acres to 6.81 acres, the smallest lots (less than 2 acres) would be sited internal to the
subdivision and the project layout has been designed to consider the natural physical characteristics
and constraints of the property by avoiding sensitive habitat areas, minimizing cut and fill by
following the natural contours of the land, and by preserving significant clusters of Oak trees. In
addition, the overall density of the development (1 dwelling unit per 4.4 gross acres with a total of
166 units) is 22 units less than what would be allowed under the current General Plan land use
designation.
In Section 5.10 – Land Use and Planning of the DEIR, it was disclosed that the overall density of the
proposed project is not substantially inconsistent with densities within the surrounding area. While
the proposed project does not conform to the grid like pattern of residential lots within the
surrounding area, this was done in part to preserve habitat and be responsive to existing landforms.
The proposed design is intended to maintain a semi-rural appearance given the siting of proposed
building envelopes, the extent of open space preservation (approximately 74.2%), and the overall
density of the development (1 dwelling unit per 4.4 gross acres). Figure 5.10-1 in the RDEIR illustrated
the proposed project relative to the existing surrounding areas. This figure and the discussion in the
RDEIR support the conclusion that the overall scale and intensity of the proposed project is
substantially consistent with other densities in the surrounding area.
Comments regarding development under the existing zoning and General Plan land use designation
are specific to the merits of the proposed project and do not directly raise an environmental issue
that warrants further consideration under CEQA. The commenter is referred to Responses 4-59 and
4-60 regarding consistency with the General Plan and zoning. These comments are referred to
decisionmakers for further consideration as part of the deliberative process, and no further response
is necessary. No further response is required and no changes to the RDEIR are required based on this
comment.
Response 17-2:
The commenter states that the General Plan must reflect the aspirations of the community and no
further consideration should be given to the project. As discussed in Response 7-1 above, the project
was designed to be responsive to environmental constraints including biological, geologic,
vegetative, aesthetic, etc. As reflected in the public input received on this project, development
sensitive to these issues, among others, are aspirations of the community. The proposed project is
substantially consistent with the General Plan land use designation of the property. Thus, although
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the proposed project would not reflect the exact same land use patterns of the existing surrounding
developments, the project is responsive to the aforementioned considerations.
Comments regarding development under the existing zoning and General Plan land use designation
are specific to the merits of the proposed project and do not directly raise an environmental issue
that warrants further consideration under CEQA. The commenter is referred to Responses 4-59 and
4-60 regarding consistency with the General Plan and zoning. These comments are referred to
decisionmakers for further consideration as part of the deliberative process, and no further response
is necessary.
Response 17-3:
The commenter questions if the citizens’ aspirations have changed and what is the evidence. The
commenter is referred to Responses 17-1 and 17-2 above.
Comments regarding development under the existing zoning and General Plan land use designation
are specific to the merits of the proposed project and do not directly raise an environmental issue
that warrants further consideration under CEQA. These comments are referred to decisionmakers
for further consideration as part of the deliberative process, and no further response is necessary.
Response 17 -4:
The commenter questions if the project is necessary even though 87 percent of residents think the
existing styles of available housing meet their needs. As discussed above, the proposed project has
been designed to be sensitive to existing site conditions. In addition, the County contains numerous
areas with a variety of residential housing types. The proposed project, therefore, is consistent with
the variety of existing housing types within the County. The commenter is referred to Responses 171 and 17-2 above for additional discussion related to this issue.
Comments regarding development under the existing zoning and General Plan land use designation
are specific to the merits of the proposed project and do not directly raise an environmental issue
that warrants further consideration under CEQA. These comments are referred to decisionmakers
for further consideration as part of the deliberative process, and no further response is necessary.
Response 17-5:
The commenter questions if this is the only available location for this type of subdivision and wonders
if other locations are available without violations of the General Plan, Zoning Plan, and Hazard
Mitigation Plan.
As discussed in Section 7.0 Alternatives, Page 7-4, in accordance with State CEQA Guidelines section
15126.6 an alternative site was evaluated but was removed from previous consideration because it
was determined to be infeasible.
The proposed project does not violate the General Plan or the Zoning Plan. Regarding the Hazard
Mitigation Plan, the commenter is referred to Responses 1-1, 4-59, and 4-60 regarding consistency
with the General Plan and zoning.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
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Letter 18:

Robert Grosch – Letter H
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Letter 18
Response 18-1:
The commenter reiterates comments and concerns previously stated including violations of the
Hazard Mitigation Plan and cites objectives from a Board of Supervisors meeting from November 9,
2017. The proposed project does not violate the General Plan, Zoning Plan, or Hazard Mitigation
Plan. The commenter is referred to Responses 1-1 and 17-1 through 17-5 above.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
Response 18- 2:
The commenter reiterates concerns previously stated including violations of the Hazard Mitigation
Plan and states that the RDEIR should provide justification. The commenter is Referred to Responses
1-1 and 18-1 above.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors
for their review.
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Letter 19:

Robert Grosch – Letter I
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Letter 19
Response 19-1:
The commenter notes the Western Spadefoot Toad and notes the issue is not addressed in the RDEIR.
The commenter is correct that this issue was previously raised and was responded to in responses
to comments on the DEIR.
Section 5.4, Biological Resources, of the DEIR provided discussion on special-status species, including
existing conditions, survey results and survey methods, and analysis of project impacts. Section 5.4
of the DEIR is based on the biological resources studies provided in Appendix 15.4, Biological
Resources Documentation, as well as resource management reports provided in Appendix 15.2,
Tierra Robles Community Services District. The main authors included, but were not limited to,
certified wildlife biologist(s), forest research ecologist(s), registered professional forester(s), and
wetland delineation specialist(s).
Field surveys were conducted in conformance with existing protocols for species of interest,
including the Western Spadefoot Toad, to identify any plant communities, listed plant species, listed
wildlife species, and wildlife habitat present on the proposed biological resource study area. Data
sources examined for the literature review and known species occurrence, as related to specialstatus wildlife species, included the California Natural Diversity Database (CNDDB), California
Department of Fish and Wildlife (CDFW) Special-Status Animals list and BIOS database, United States
Fish and Wildlife Service (USFWS) records, and the National Marine Fisheries Service (NMFS).
As discussed on page 5.4-18 of the DEIR, the USFWS official species list identified eight federally listed
animal species as potentially being affect by work in the project area. Review of the CNDDB records
found that no special-status animal species or animal species proposed for listing have been reported
within the project study area. Seventeen (17) special-status animal species and 10 non-status species
are known to occur within 10 miles of the project area. The seventeen (17) special-status animal
species known to occur within 10 miles of the project site includes the Western Spadefoot Toad.
Table 5.4-4, Potentially Impacted Special-Status Species In The Project Area, in the DEIR discusses
the Western Spadefoot Toad status, general habitat, and the potential to occur in the project area;
refer to page 5.4-23 of the DEIR. Further, as discussed in DEIR Section 5.4, Biological Resources, and
Appendix 15.4, Biological Resources Documentation, the initial wildlife surveys were conducted in
2005, with subsequent surveys in 2012, 2016, and 2017. During the 2016 surveys, Wildland Resource
Managers conducted six site visits in 2016 in an attempt to locate Western Spadefoot Toads. Vernal
swales and other streams were walked in the morning and late evening hours as the toads were
looked and listened for. These visits were done during a very wet spring with abundant surface water
on the site. No toads were detected. The onsite aquatic habitats remained ponded for a length of
time considered normal for similar shallow habitats in the Redding area. The results of these surveys
provide a reliable basis for concluding that Western Spadefoot Toads are not utilizing the onsite
aquatic features as breeding habitat. The County, as Lead Agency, determined that the surveys
completed by Wildland Resource Managers and ENPLAN are sufficient to describe the biological
resources on-site and meet CEQA and other regulatory requirements.
These comments are referred to decisionmakers for further consideration as part of the deliberative
process, and no further response is necessary.
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Letter 20:

Shasta Living Streets, February 1, 2021
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Responses Comment Letter 20 - Shasta Living Streets
Responses 20-1:
This comment does not speak to a specific CEQA issue but makes general statements in opposition to the
project. No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of Supervisors for
their review.
Response 20-2:
This comment does not speak to a specific CEQA issue but makes general statements in opposition to the
project in terms of overall county health, safety, fiscal burden, compliance, and being overly burdensome.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 20-3:
This comment does not speak to a specific CEQA issue but makes a general comment related to the
complete streets policy and Shasta County General Plan. Chapter 5.16, pages 5.16-18 through 5.16-21,
discuss the regulatory setting in terms of transportation and traffic. These pages provide a general
overview of state regulations for the California Department of Transportation and local regulations and
policies contained in the Shasta County General Plan, Shasta County Regional Transportation Plan, and
City of Redding General Plan. The plans are further discussed on pages 5.16-22 through 5.16-29 in Impact
discussion 5.16-1. Impacts were found to be less than significant with mitigation.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 20-4:
The County addressed potential air quality impacts during preparation of the Shasta County General Plan.
Potential project-related impacts are addressed in Chapter 5.3 Air Quality of the RDEIR. The proposed
project has also been designed to encourage pedestrian and bicycling. Roadway design is favorable to
residents using both means of travel. It is not feasible to include a transit option for the project as there
is no existing transit service on Boyle Road.
The commenter is correct that the proposed project is within an area designated as a very high wildfire
hazard severity zone. The proposed project is consistent with the densities called for in the Shasta County
General Plan. The proposed project, however, is not considered dense development. As discussed on page
5.10-11 of the DEIR, the proposed project is consistent with the existing Rural Residential A (RA) General
Plan land use designation for the site, and no changes to the existing land use designation is required to
allow future development. On page 5.10-12 of the DEIR, it is further clarified that the overall density of
the development is one dwelling unit per 4.4 gross acres.
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The final point in this comment regarding parcel suitability does not speak to a specific CEQA issue but
makes a general comment regarding the site’s ability to support the project in terms of water and
wastewater.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 20-5:
The comment does not speak to a specific CEQA issue but makes a general comment regarding the traffic
analysis and does not cite a specific inconsistency or ask for clarification. No further response is required
and no changes to the RDEIR are required based on this comment.
Response 20-6:
The comment does not speak to a specific CEQA issue but makes a general comment regarding the history
of biking in the area but does not cite a specific inconsistency or ask for clarification.
The commenter also notes that Boyle/Old Alturas is “THE” bicycle corridor from Redding to Palo
Cedro/Bella Vista/Millville. The County assumes this is a comment in regard to the RDEIR noting that biking
is anticipated to be low due to the lack of bike lanes. The commenter notes that safety is of concern.
The commenter is referred to Response 10-3 regarding this and the lack of any reported cyclist vehicle
collisions.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 20-7:
The commenter questions the vehicle miles traveled (VMT) analysis and states that it does not address
General Plan air quality or transportation goals. Section 5.16 Traffic and Circulation of the RDEIR notes
that the project would increase VMT. Regarding mitigation, some mitigation is feasible and included, some
is included as part of project design, and some mitigation is infeasible and not included. Ultimately, the
impact is found to be significant and unavoidable for which the adoption of a statement of overriding
considerations would be required in order to approve the project. The commenter is referred to Response
24-3 for additional explanation of the VMT analysis.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 20-8:
The comment is in reference to biking in the area, presumably to page 5.16-28 of Section 5.16
Transportation and Circulation, which states, “The bicycle activities in the project area are anticipated to
be light on the above-mentioned roadways due to the lack of commercial and employment centers in the
immediate project vicinity and the distances to area schools are more than 2 miles.”
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Due to the rural nature of the area, lack of cycling infrastructure, and as stated lack of proximity to nearby
schools and business centers, the activity of cyclists would not likely be substantial. The County recognizes
that while some biking may occur, it is not as prevalent as in more densely populated areas with bike
lanes. The commenter also is referred to Response 20-6 above regarding the number of collisions.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 20-9:
The comment is in regard to air quality being negatively affected with no effort to meet General Plan
goals. The commenter is referred to Section 5.3 Air Quality for a discussion of impacts to air quality. The
air quality discussion disclosed that for impacts 5-3-1 through 5.3-4 would be less than significant or less
than significant with mitigation incorporated.
The cumulative air quality discussion disclosed that even with mitigation, impacts would be significant
and unavoidable. The adoption of a statement of overriding considerations would be required in order to
approve the project.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 20-10:
The comment is in regard to the lack of Complete Streets goals in the Shasta County General Plan. The
commenter is referred to Response 20-3 above.
Response 20-11:
The commenter may be misinterpreting language in the RDEIR. The proposed project specifically includes
pedestrian and bicycle facilities and the project is designed so that residents would be able to use planned
bicycle paths to Boyle Road. The commenter references the GoShasta Biking and Walking Plan. As
discussed above, the project is responsive to this plan as it provides interior biking and pedestrian lanes.
Improvements to Boyle Road and associated bicycle or pedestrian paths are outside of the scope of this
project, and thus are not discussed.
Response 20-12:
The commenter notes the project would increase daily vehicle trips by approximately 1,700 per day
leading to unsafe conditions. The proposed project is projected to generate approximately 1,774 average
daily vehicle trips. The commenter is referred to Responses 20-7 and 20-9 above regarding impacts to
traffic and safety.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
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Letter 21:

Gunther and Jean Sturm, January 20, 2021
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Response to Comment Letter 21 – Gunther & Jean Sturm
Response 21-1:
The comment provides a narrative regarding the commenter’s experience and expectations regarding the
Bella Vista Water District (BVWD) and water use.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 21-2:
The commenter notes the discrepancy between the BVWD estimates of water demand for the proposed
project. The commenter is referred to Master Response #1: Water Supply Analysis Master Response
headings General Discussion, Consistency with California Water Code, Project Projected Water Demand,
and California Water Code Baseline Calculations, which explains why the water demand of the typical
rural residential uses within the vicinity and within the County as a whole is not applicable, and should
not be used to estimate the water demand of the proposed project. The proposed project would more
closely resemble a more traditional single-family residential development and, therefore, would consume
less water.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 21-3:
The commenter is correct that the proposed water transfer agreement with the Clear Creek Community
Services District (CCCSD) has not been completed. However, CCCSD has indicated they have the capacity
to transfer 100 AF of water per year to BVWD should the need arise. The commenter is referred to
Responses 1-9 through 1-11, 2-3, 3-11, and 3-21, for additional information related to the proposed water
transfer agreement and its viability.
The supplemental source of water is not speculative. The use of transfer agreements to obtain
supplemental water sources is a common method used by water agencies as authorized by the United
State Bureau of Reclamation (USBR) and is not speculative. As stated on the USBR website:
“This site is made available to provide information related to transfers of Central Valley Project
water and implementation of the water transfers provisions of Section 3405(a) of the Central
Valley Project Improvement Act (CVPIA) (Title 34 of Public Law 102-575).
One of the purposes of the CVPIA is to improve the operational flexibility of the CVP and to
increase water-related benefits provided by the CVP to the State of California through
expanded use of voluntary water transfers and improved water conservation.
In order to assist California urban areas, agricultural water users, and others in meeting their
future water needs, the CVPIA authorizes all individuals or districts who receive CVP water
under water service or repayment contracts, water rights settlement contracts or exchange
contracts to transfer, subject to certain terms and conditions, all or a portion of the water
subject to such contract to any other California water users or water agency, State or Federal
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agency, Indian Tribe, or private non-profit organization for project purposes or any purpose
recognized as beneficial under applicable State law.”
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 21-4:
The commenter is correct that there is no mitigation for vehicle traffic at the intersection of roadway
access to the proposed project from Boyle Road and the commenter is correct that the proposed project
would generate approximately 1,774 average daily vehicle trips, with 135 trips generated during the AM
peak hour period and 175 trips generated during the PM peak hour period. As discussed under Impact
5.16-1, beginning on page 5.16-22 of the RDEIR, one intersection, Airport Road & SR-44 WB Ramps, would
operate at an unacceptable level of service (LOS); all other intersections would operate at an acceptable
LOS under Existing Plus Project conditions. All roadway segments would operate at acceptable LOS under
Existing Plus Project conditions. Therefore, mitigation related to traffic increases under Existing Plus
Project conditions would only be required at one intersection. No further mitigation measures are
warranted at this time. No changes to the RDEIR are required.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 21-5:
The commenter notes the lengthy explanation regarding emergency evacuation in the RDEIR. The
commenter recites vehicle counts and estimates a 40-mile length of cars. The commenter discusses the
number of vehicles with trailers, RV’s, etc., and cites the 1.5 to 3.5-hour evacuation time. The commenter
notes the Jones Fire, that Boyle Road is mislabeled, and that SR 299 and SR 44 are state roads not city
roads.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 21-6:
The commenter notes the long lines of evacuation, vehicle speeds, other fires that have occurred and
notes the queuing will be a death trap. The commenter is referred to Master Response #2: Traffic
Evacuation Study and Responses 3-39 through 3-42 and 3-47 through 3-49.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 21-7:
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The commenter states that the developer does not have an easement for a new emergency access road
connection to Northgate Drive as described in the RDEIR. The EIR has been revised to remove the
reference to Northgate Drive as a secondary access. The commenter is referred to Response 2-15.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 21-8:
The commenter notes the County is obligated to follow the Governor’s Fire Hazard Planning Requirements
and the Shasta County General Plan. The commenter discusses various elements that need to be included
and concludes that FEMA funding may not be available. The commenter is referred to Master Response
#3 -Wildfire Hazards and Responses 4-11 and 4-59.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 21-9:
The commenter questions if CAL FIRE or the Shasta County Fire Department have staff for the refuge sites
and if the refuge sites can accommodate evacuees. The commenter is referred to Master Response #2:
Traffic Evacuation Study, Master Response 3: Wildfire Hazards, and Responses 3-39 through 3-42 and 347 through 3-49.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 21-10:
The commenter provides a brief summary of previously noted comments. The commenter is referred to
Responses 21-1 through 21-9 above.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
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Letter 22:

Georgia LaMantia, January 31, 2021
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Responses to Comment Letter 22 - Georgia La Mantia
Responses 22-1 and 22-2:
The commenter questions the slow emergency evacuation in relation to the wildfire danger and
asks how the project can be approved in light of the population densities. The commenter also
notes conflicts with the Shasta County General Plan and zoning ordinance. The commenter is
referred to Master Response #1: Water Supply Analysis Master Responses, Master Response
#2: Traffic Evacuation Study, Master Response #3: Wildfire Hazards, and Responses 4-59 and 460.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Response 22-3:
The commenter notes the emergency access connection to Northgate Drive. The EIR has been
revised to remove the reference to Northgate Drive as a secondary access. The commenter is
referred to Response 2-15.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Response 22-4:
The commenter notes the wildfire danger and questions why data from previous wildfires was
not included. The commenter notes the slow evacuation speed and dangers presented by
wildfires. The commenter is referred to Master Response #2: Traffic Evacuation Study and
Master Response #3: Wildfire Hazards.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Response 22-5:
The commenter states that they have personal family and friends that have experienced wildfire.
The County recognizes these relationships and the commenter is referred to Master Response
#2: Traffic Evacuation Study and Master Response #3: Wildfire Hazards.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Response 22-6:
The commenter notes a story about a family member’s evacuation from the Camp Fire and friends
affected by the Carr Fire. The commenter is referred to Master Response #2: Traffic Evacuation
Study and Master Response #3: Wildfire Hazards, which discuss previous wildfires.
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No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Response 22-7:
The commenter states the assessment of the “safe” evacuation in the RDEIR appears to be highly
problematic and that the project would put people's lives in danger. The commenter is referred
to Master Response #2: Traffic Evacuation Study and Master Response #3: Wildfire Hazards,
which discuss previous wildfires.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Response 22-8:
The commenter questions if evacuation scenarios, past wildfires in the project area, and if the
CAL FIRE standards for Northgate Drive were considered by the RDEIR. The commenter is referred
to Master Response #2: Traffic Evacuation Study and Master Response #3: Wildfire Hazards,
which discuss previous wildfires, and to Response 2-15 related to Northgate Drive.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
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Letter 23:

Pat Jones, December 28, 2020
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Responses to Comment Letter 23 - Pat Jones
Response 23-1:
The commenter notes that they live on Boyle Road and provides information about the roadway
conditions including curves and traffic. The commenter states people drive too fast and adding
more people will result in more accidents.
This comment does not speak to a specific CEQA issue or impact but provides a personal narrative
regarding their observations on existing conditions. Regarding the existing transportation system
and potential impacts from the proposed project, the commenter is referred to Section 5.16
Transportation and Circulation of the RDEIR for a discussion of these conditions. The commenter
is also referred to Response 21-4 regarding impacts and mitigation for traffic.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Response 23-2:
The commenter cites the proposed 166 homes and water availability. The commenter says it will
likely impact water availability for current homeowners. The commenter is referred to Master
Response #1: Water Supply Analysis Master Response, headings General Discussion,
Consistency with California Water Code, Project Projected Water Demand, California Water
Code Baseline Calculations, regarding water demand and calculations.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
Response 23-3:
The commenter notes that this is a rural area and urges the County to consider the negative
impacts on current residents. This comment does not speak to a specific CEQA issue or impact but
provides a personal narrative regarding their observations on existing conditions and potential
effects that have been previously disclosed within the RDEIR.
No further response is required and no changes to the RDEIR are required based on this comment.
The comments have been or will be forwarded to the Planning Commission and Board of
Supervisors for their review.
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Letter 24:

Vickie Wolf, February 2, 2021
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Responses to Comment Letter 24 – Vicky Wolf
Response 24-1:
The commenter notes that the RDEIR does not include the construction and daily operations of the
wastewater collection, treatment and dispersal facilities in regard to air quality. The air emissions from
both construction and operation of the wastewater facilities is included in the analysis contained in the
RDEIR. As discussed in Chapter 3.0 Project Description, the wastewater treatment facility will receive flows
from the individual septic tanks and pressure pumps on each lot. The wastewater treatment facility will
be designed and constructed to satisfy the demand of the proposed 166 lots. The facility would be
implemented as the project is developed. Hence, the facility will be designed in a modular concept that
can be added to as future phases and units are developed and to facilitate increased loading.
The approximately 0.25-acre wastewater treatment facility would include a 12-foot by 15-foot
controls/storage building And backbone infrastructure, including internal roadways and the secondary
treatment area, would account for an additional 7.1 percent of graded area onsite. The wastewater
treatment facility is identified on Figure 3-10a. The capacity of the wastewater treatment facility will be
limited to the proposed 166 lots. Final dispersal of the system discharge to the soil would occur via shallow
subsurface drip lines. The drip zones would be located in wide street medians and the effluent would
provide nominal irrigation to appropriate native plants.
The construction and operation of the wastewater treatment facility involves earthmoving and grading.
Construction and operational emissions calculations are based on the inputs to CalEEMod 2016.3.2 that
were used for the proposed project. The air quality modeling includes the development and operation of
the wastewater treatment facility as part of the other assumptions used to estimate emissions of the
overall project. These emissions are rolled into the overall development proposal and are, therefore,
calculated as a part of the project. Thus, the air quality analysis does account for the construction and
operational emissions from the wastewater treatment facility.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 24-2:
The commenter notes that the RDEIR does not include the construction and daily operations of the
wastewater facilities in regard to greenhouse gas emissions. The commenter is referred to Response 241 above. CalEEMod 2016.3.2 emissions were used to calculate greenhouse gas emissions and thus
emissions are accounted for.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 24-3:
The County agrees with the commenter that County-specific vehicle miles travelled (VMT) thresholds have
not been adopted. The County also agrees that CEQA allows for an alternative evaluation. This is described
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in State CEQA Guidelines Section 15064.3 – Determining the Significance of Transportation Impacts
Section 15064.3(b)(4) – Methodology states:
“A lead agency has discretion to choose the most appropriate methodology to evaluate a
project’s vehicle miles travelled, including whether to express the change in absolute terms,
per capita, per household, or in any other measure. A lead agency may use model to estimate
a project’s vehicle miles travelled, and may revise those estimates to reflect professional
judgment based on substantial evidence. Any assumptions used to estimate vehicle miles
travelled and any revisions to model outputs should be documented and explained in the
environmental document prepared for the project. The standard of adequate in Section 15151
shall apply to the analysis described in this section.”
On pages 5.16-32 through 5.16-38, the RDEIR discusses the purpose of the VMT analysis, cites the State
CEQA Guidelines, the history of the revisions, the process and methodology by which the project was
evaluated, and why this was appropriate per the requirements of CEQA.
The project discusses the projected VMT that would be generated compared to the County as a whole,
discusses this in terms of Office of Planning and Research (OPR) guidance, and discusses mitigation
measures as recommended by OPR and the requirements of and feasibility related to adoption of
mitigation. The RDEIR discusses 20 potential mitigation measures. The potential mitigation measures
include existing measures already incorporated into the project design and measures that could be
implemented but have no established metrics defining previous successes.
It should be noted that the proposed project does include project design features and measures to reduce
VMT, but that there are not enough feasible mitigation measures to reduce impacts to less than significant
and that the project’s average per capita VMT would not be reduced 15 percent below the regional
average per capita VMT. Therefore, the RDEIR appropriately finds that the project’s VMT impacts would
be significant and unavoidable.
Lastly, analysis of VMT as required pursuant to CEQA does not require or recommend an evaluation of
fiscal impacts. State CEQA Guidelines Section 15143 states:
“The EIR shall focus on significant effects on the environment. The significant effects should
be discussed with emphasis in the proportion of their severity and probability of occurrence.”
State CEQA Guideline 15126.2 Consideration and Discussion of Significant Environmental
Impacts states in part, “The Significant Environmental Effects of the Proposed Project. An EIR
shall identify and focus on the significant effects of the proposed project on the environment.”
Regarding economic impacts, State CEQA Guidelines Section 15131 Economic and Social Effects notes
that, “Economic or social effect of a project shall not be treated as significant effects on the environment.”
Subsection 15131(b) states that economic and social effects of a project may be used to determine the
significance of physical changes in terms of the physical changes resulting in substantial negative effects
on the community such as physical division. This would not be the case with the proposed project. As
found in Chapter 5.10 Land Use of the DEIR, the proposed project would not physically divide and
established community. Thus, for this reason and because it is not required by CEQA, fiscal impacts are
not discussed.
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No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 24-4:
Although the mitigation measures contained in the DEIR may differ from those in the RDEIR, they are not
in conflict. The language of the text and mitigation in all of the chapters within the RDEIR have been
modified in some way to provide clarification and supersede those of the DEIR.
Regarding responsibility for implementation of mitigation, each mitigation measure states the responsible
party for carrying out the mitigation and party responsible for ensuring it was carried out and for
monitoring if required.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 24-5:
The commenter states the RDEIR allows the Tierra Robles Homeowners Association (TRHOA) to function
the same as Tierra Robles Community Service District (TRCSD). The RDEIR does not state that the TRHOA
functions the same as the TRCSD.
Page 1-5 in Chapter 1 Introduction of the RDEIR states:
“The community services district or homeowners association would provide urban or
suburban services within the unincorporated project area. The Tierra Robles Community
Services District (TRCSD) or Tierra Robles Homeowners Association (TRHOA) would oversee
implementation of the Tierra Robles Design Guidelines; Tierra Robles Oak Woodland
Management Plan…”
As shown above, the word “or” indicates that either the TRHOA or the TRCSD would provide oversight or
ensure compliance with the listed site management plans or guidelines, as appropriate.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 24-6:
The commenter notes concerns about the TRCSD not being the vehicle to ensure oversight of the
proposed project and has concerns the RDEIR would allow this. The commenter is referred to Response
24-5 above regarding the responsibilities of the TRHOA and TRCSD. The TRHOA will not be the oversight
entity or responsible for all elements of project management, only those for which are appropriate. It
should be noted the RDEIR does not make a determination on the oversight but merely analyses the
impacts.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
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Response 24-7:
The commenter provides a general comment regarding past submission of comments related to design,
construction, permitting, maintenance, and operation of the wastewater facilities. The commenter,
however, does not present specific examples of where comments were not responded to adequately or
transparency was not provided.
Regarding the design, construction, permitting, maintenance, and operation of the wastewater facilities,
the commenter is referred to Chapter 3-Project Description. Page 3-32 discusses that the TRCSD or TRHOA
would provide for operation and maintenance of the wastewater treatment facility; page 3-15 discusses
the functioning and responsibilities of for maintaining the wastewater facilities; page 3-22 discusses the
functioning of the entire wastewater system including individual septic tanks, the community collection
system, the community wastewater system; and page 3-27 discusses the community wastewater dispersal
system. In addition, Figure 3-9 shows the individual septic system designs, Figures 3-10a and 3-10b show
diagrams of the wastewater treatment system, and Figure 3-11 shows the drip dispersal schematic.
Regarding construction of the wastewater treatment plant, it is planned to be phased in with development
and is modular so it can be expanded as needed to accommodate future development phases. The
commenter also is referred to Response 24-1.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 24-8:
The commenter notes that the RDEIR does not include the construction and daily operations of the
wastewater facilities in regard to air energy consumption. The commenter is referred to Response 24-1.
The energy demand of the project is based on CalEEMod 2016.3.2 discussed in that response, which did
account for the wastewater treatment facility. Further, page 5.18-9 of the RDEIR discusses the wastewater
treatment facility under the Building Energy Demand heading noting that it is a part of the project and
disclosing that it would require additional energy consumption some of which would be reduced,
however, by using the grey water diverter system.
The impact discussion concludes that the proposed project would adhere to all federal, State, and local
requirements for energy efficiency, including the Title 24 standards, and it would not result in the
inefficient, wasteful, or unnecessary consumption of building energy. Impacts were found to be less than
significant, and that conclusion remains valid.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 24-9:
The commenter states that the RDEIR fails to provide approved secondary emergency access per Shasta
County Fire Safety standards. Page 3-18 of the Project Description describes the secondary emergency
project access point. This would consist of an emergency access easement across Lot No. 81 and Lot No.
98 and a 5.23-acre offsite extension of the proposed new access road to Old Alturas Road.
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No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 24-10: The EIR has been revised to remove the reference to Northgate Drive as a secondary
access. The commenter is referred to Response 2-15. No further response is required and no changes to
the RDEIR are required based on this comment. The comments have been or will be forwarded to the
Planning Commission and the Board of Supervisors for their review.
Response 24-11:
This comment does not speak to a specific CEQA issue but notes that the RDEIR recognizes the lack of
County thresholds for emergency evacuation.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 24-12:
The commenter states that the most egregious errors with the evacuation study are in relation to the
Columbia School refuge site and potential difficulty accessing and parking depending on school hours. The
commenter is referred to Response 4-31.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 24-13:
The County recognizes that, in part, the evacuation study uses distance and time to evaluate evacuations
which are appropriate metrics. The study also evaluates roadway conditions, anticipated traffic volumes,
and potential evacuation areas.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 24-14:
The commenter notes that the RDEIR failed to provide that the studies have been reviewed by various
Shasta County departments. The commenter is referred to Response 4-1, which discusses the public
review of the RDEIR. All of the named agencies in the comment had the opportunity to review and
comment on both the document and the evacuation study.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 24-15:
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The commenter states that the evacuation study does not include discussion of the Jones Fire, the Bear
Fire, and the Carr Fire and does not account for evacuation and evacuation policy. The commenter is
referred to Master Response #2 Traffic Evacuation Study and Master Response #3 Wildfire Hazards
related to evacuation times, fire history, and estimation of trip times.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 24-16:
The commenter notes that a memorandum noted in a footnote of Policy FS-f of Chapter 5.4 Safety and
Sheriff Protection is not available and not in the RDEIR. Policy FS-f states:
“The Sheriff’s Office and Shasta County Fire Department should annually review the County’s
standard development conditions as they relate to the provision of police and fire services
created as a result of new land use projects and recommend to the Planning Commission
appropriate changes including the need to implement equitable property tax assessments to
help defray the costs of providing new and/or expanded services.”
While this policy is outside the scope of analysis in the DEIR and RDEIR as it involved the Sheriff’s Office
and Shasta County Fire Department review of County policies, both departments have been provided and
will be provided further access to and review of all applicable design and development standards included
to the project.
The commenter also is referred to Response 24-14 above related to public review of the documents. No
further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 24-17:
The commenter states that the environmental documents prepared for the project’s wastewater facilities
do not meet the permitting requirements. The commenter is referred to Responses 24-1 and 24-7 above
which contain a description of the project’s wastewater facilities. The commenter is referred to Chapter
3 – Project Description pages 3-22 through 3-27, which describe the project’s wastewater facilities and
include applicable diagrams and maps.
In addition, the commenter is referred to pages 5.17-7 and 5.17-15 through 5.17-21, of Chapter 5.17 –
Utilities and Service Systems, of the DEIR, which discuss and provide a thorough discussion of the project’s
wastewater facilities, design, implementation, construction, operation, and disposal methodology,
including compliance with all permitting requirements, Shasta County Environmental Health Division
regulations, permits, and inspections.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 24-18:
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All comments on both the DEIR and the RDEIR have been responded to as required by CEQA. All comments
received on the DEIR were published in the Final EIR. Similarly, all comments received on the RDEIR will
be published in an updated Final EIR.
This was done and will be done in accordance with State CEQA Guidelines Section 15132 - Contents of
Final Environmental Impact Report which states,
“The Final EIR shall consist of:
(a) The Draft EIR or a revision of the draft.
(b) Comments and recommendations received on the draft EIR either verbatim
or in summary.
(c) A list of persons, organizations, and public agencies commenting on the
draft EIR.
(d) The responses of the Lead Agency to significant environmental points
raised in the review and consultation process.
(e) Any other information added by the Lead Agency.”
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 24-19:
The commenter states the RDEIR fails to communicate how the TRHOA can function fiscally, that Table 11 fails to include the project’s wastewater facilities, and that the RDEIR fails to include a fiscal impact
analysis of the project pursuant to General Plan Policy CO-o. The commenter is referred to Response 245 above regarding the TRHOA and TRCSD.
The wastewater treatment facility is identified in Figure 3-9 Wastewater Treatment System as being on
Lot 73. Page 3-16 of the Project Description, as shown below (bolded and underlined) shows the areas
including Lot 73 (4.36 acres) that would be used for the wastewater treatment facility.
Table 3-4
PROJECT ACREAGE AND LOTTING SUMMARY
Land Use

Acreage

Description

Rural Residential

1.00-1.99 acres
2.00-2.99 acres
3.00-3.99 acres
4.00-4.99 acres
5.00-4.99 acres
6.00+ acres
471.92 acres

45 residential lots
65 residential lots
25 residential lots
16 residential lots
10 residential lots
5 residential lots
166 residential lots

46.48 acres
5.23 acres

15 Roadway Segments
North Connection to Old Alturas Road

N/A
154.90 acres
7.08 acres

2 Crossings of Clough Creek
1 open space lot – east
1 open space lot – north west

Total
Roadway Right-of-Way (Internal)
Roadway Right-of-Way (Offsite)
Secondary Disposal Area
Bridges
Six Open Space Parcels
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14.58 acres
2.62 acres
3.05 acres
8.45 acres
Total
192.68 acres
TOTAL PROPOSED PROJECT
720.67 acres
Source: S2 ~ J2 Engineering. December 2016.

1 open space lot – south
1 open space lot – north center
1 open space lot – north center
1 open space lot – along Clough Creek

General Plan Policy CO-o requires the preparation of a fiscal impact analysis of major
residential development projects as part of the project’s environmental assessment
whenever there are unanswered questions regarding cumulative and long-term impacts
on Shasta County services and/or the potential for project-induced financial shortfalls to
adversely impact the environment. Project impacts to the County’s roadway network are
fully evaluated in Section 5.16 Traffic and Circulation of the RDEIR. The project’s fiscal
impacts to other County facilities will be offset through the payment of the applicable
Shasta County development impact fees as homes within the development are
constructed. The project will not be included in any County Service Area; water service
will be provided by the Bella Vista Water District and wastewater service will be provided
by either the TRCSD or TRHOA. Since there are no unanswered questions regarding
cumulative and long-term impacts on Shasta County services, the preparation of a fiscal
impact analysis is not required.
No further response is required and no changes to the RDEIR are required based on this
comment. The comments have been or will be forwarded to the Planning Commission
and the Board of Supervisors for their review.
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Letter 25:

Janet Wall
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Response to Comment Letter 25 – Janet Wall
Response 25-1:
The commenter is correct that the Bella Vista Water District (BVWD) has not provided a Will Serve letter
for the proposed project. The commenter is referred to Responses 1-11 and 1-12 regarding revisions to
Mitigation Measure 5.17-4b per the request of BVWD. Implementation of this measure would be required
prior to project development and it would ensure the augmented water supply and the process to obtain
a new Will Serve letter from BVWD.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 25-2:
The commenter states that the water supply from the water wells as stated in the RDEIR are not accurate
and overstate these supplies. The commenter is referred to Responses 1-9 through 1-11, 2-3, 3-11, and
3-21.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 25-3:
The commenter is correct that the transfer agreement between BVWD and the Clear Creek Community
Services District (CCCSD) has not been completed. CCCSD has indicated they have the capacity to transfer
100 acre-feet of water per year (AFY) to BVWD should the need arise. The commenter is referred to
Responses 1-8 through 1-12, for additional information.
The supplemental source of water is not speculative. The use of transfer agreements to obtain
supplemental water sources is a common method used by water agencies as authorized by the United
State Bureau of Reclamation (USBR) and is not speculative. As stated on the USBR website:
“This site is made available to provide information related to transfers of Central Valley Project
water and implementation of the water transfers provisions of Section 3405(a) of the Central
Valley Project Improvement Act (CVPIA) (Title 34 of Public Law 102-575).
One of the purposes of the CVPIA is to improve the operational flexibility of the CVP and to
increase water-related benefits provided by the CVP to the State of California through
expanded use of voluntary water transfers and improved water conservation.
In order to assist California urban areas, agricultural water users, and others in meeting their
future water needs, the CVPIA authorizes all individuals or districts who receive CVP water
under water service or repayment contracts, water rights settlement contracts or exchange
contracts to transfer, subject to certain terms and conditions, all or a portion of the water
subject to such contract to any other California water users or water agency, State or Federal
agency, Indian Tribe, or private non-profit organization for project purposes or any purpose
recognized as beneficial under applicable State law.”
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No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 25-4:
The commenter states the RDEIR is deficient because any supplemental source of water is highly
speculative. The commenter reiterates there is no existing transfer agreement and a feasibility study is
needed. The commenter is referred to Responses 25-1 through 25-3 above. Regarding CEQA and NEPA
compliance, Mitigation Measure 5.17-4b specifically states that CEQA and NEPA compliance are required
elements of any transfer agreement, which is specifically discussed in Response 1-11.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 25-5:
The commenter reiterates about the supplemental source of water is inadequate and cites the BVWD
water estimates. The water proposed to be transferred by CCCSD is 100 AFY and would only be required
in dry years or those in which BVWD is unable to fulfill its obligations. Regarding the projected water use
of the proposed project, the applicant is referred to Master Response #1 - Water Supply Analysis Master
Responses. The response demonstrates that as designed and proposed the project more closely
resembles a traditional single-family development although lot sizes are large. The proposed project does
not propose uses similar to those found in a true rural residential development as alluded to in numerous
comments. Thus, the proposed project would use much less water than cited in the comment.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 25-6:
The commenter references the Vineyard decision which appears to be a reference to the Vineyard Area
Citizens for Responsible Growth v. City of Rancho Cordova decision. The decision noted that “The EIR
assumed that purchase would go through and therefore found the project’s demand for water would have
no significant impact. (Id. at p. 372.) The appellate court held the EIR inadequate for not disclosing possible
alternative water sources and their impacts. In light of the uncertainty regarding American Canyon’s
future supplies, the EIR “cannot simply label the possibility that they will not materialize as ‘speculative,’
and decline to address it.”
The RDEIR does not assume water will be purchased. The commenter is referred to Response 25-5 above.
Mitigation is included to the project requiring the applicant to show a source prior to project
implementation. No assumptions regarding that source materializing are made.
Regarding the “three year” language, this is in reference to the BVWD increasing capacity adequate to
serve the fully built-out project. In order for this to occur, the CVP water allocation is required to be
sufficient to for three years post project completion. The commenter is referred to Response 1-11 for
additional information.
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No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Board of Supervisors and Planning Commission for their
review.
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Letter 26: Raymond and Carol Ramos, February 1, 2021
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Response to Comment Letter 26 - Raymond and Carol Ramos
Response 26-1:
The EIR has been revised to remove the reference to Northgate Drive as a secondary access. The
commenter is referred to Response 2-15.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 26-2:
The commenter says that their major concern is traffic when the next fire happens. The commenter
questions the variety of vehicles that would need Boyle Road to evacuate. The commenter is referred to
Master Response #2: Traffic Evacuation Study and Master Response #3: Wildfire Hazards.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 26-3:
The commenter reiterates concerns about Northgate Drive access and notes that the terminology for
Boyle Road (SR 299 and SR 44) is incorrect in the technical study. The commenter also questions the lack
of water pressure from the Bella Vista Water District and how that would affect fire suppression.
The commenter is referred to Response 26-1 above regarding Northgate Drive.
The naming of Boyle Road in the technical study has been revised in the Final EIR.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 26-4:
The commenter requests that the problems of the project be looked at again and re-evaluated. This
commenter makes a general request about the CEQA process.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
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Letter 27:

Richard and Mary Martin, January 26, 2021
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Responses to Comment Letter 27 - Richard and Mary Martin
Response 27-1:
The commenter makes an introductory general comment regarding their concerns about the project. The
commenter states that the project is ill conceived and flawed, discusses the characteristics of the
community and how the project will change the culture of the area.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 27-2:
The commenter states that the proposed project would impact 638.3 acres of blue oak habitat The
commenter further states that an unspecified Shasta County Plan encourages landowners to replace trees
removed by development, that this Plan requires development to avoid impacts, and that the EIR utterly
fails to meet this Shasta County requirement..
As described on page 5.4-40 of the DEIR, of the 638.3 acres of oak woodland habitat within
the project area a total of 146.2 acres would be directly impacted by the project’s building
envelopes and roads and an additional 75.1 acres within the designated Resource
Management Areas would be indirectly impacted due to edge effects. Mitigation Measures
5.4-1a and 5.4-1b require oak woodlands within designated open spaces within the project
area to be maintained in perpetuity as well as 137.8 acres of off-site blue oak woodland habitat
preservation in Shasta County. Mitigation Measure 5.4-1b further requires the oak woodlands
within designated on-site open spaces to be managed in accordance with a management plan
accepted by Shasta County prior to the establishment of the required conservation easements
and deed restrictions. Shasta County General Plan Policy FW-h states the following: “The
County shall encourage efforts to develop tree protection standards which focus on the
County’s differing land use types, namely; lowland urban, upland urban, rural residential and
resource lands. Urban tree protection standards shall focus on landscaping that promotes
energy conservation and design aesthetics, as opposed to preserving native vegetation.”
Despite this General Plan policy encouraging efforts to develop tree protection standards, Shasta County
does not have any adopted plan, policy or ordinance requiring the avoidance of impacts to blue oaks or
oak woodland habitat as indicated by the commenter.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 27-3:
The commenter discusses carbon sequestration and notes the rates and volume of greenhouse gases
trees can remove. The commenter states that the project would harm the site’s ability to do this as 638.3
acres of blue oaks would be removed and the RDEIR does not account for this impact. The commenter is
referred to Response 27-2 above.
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Regarding carbon sequestration, the commenter is referred to page 5.17-7 of Section 5.7 Greenhouse Gas
and Climate Change of the RDEIR, that includes Table 5.7-2 - Annual Project Greenhouse Gas Emissions
that discusses sequestration loss as an indirect emission totaling 811.41 MTCO2e 2030, echoed on page
5.17-18, which states:
“Vegetation Land Use Change (Loss of Sequestration). Sequestration refers to the process of
vegetation storing CO2 (resulting in a carbon sink and reducing CO2 emissions). As the project
would develop natural land with vegetation that is currently sequestering CO2, loss of the
existing vegetation would result in approximately 16,228.20 MTCO2e that would not be
sequestered, which is approximately 811.41 MTCO2e/yr over a 20-year growing period.”
Page 5.17-23 of the RDEIR makes the finding that, even after implementation of all feasible mitigation
measures, the project’s GHG emissions represent a significant and unavoidable cumulatively considerable
impact for which no feasible mitigation is available to substantially lessen or avoid a significant impact.
The information presented is provided in accordance with the State CEQA Guidelines and the adoption of
a statement of overriding considerations would be required in order to approve the project.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 27-4:
The commenter states that the RDEIR does not consider eco-friendly alternatives to asphalt, roads, and
other surfaces.
Alternatives to the proposed project were discussed in Section 7.0 Alternatives of the DEIR. This section
of the DEIR presented a range of reasonable alternatives to the project or to the location of the project
which would feasibly attain most of the basic objectives of the project but, would avoid or substantially
lessen any of the significant effects of the project and evaluated the comparative merits of the alternatives
(State CEQA Guidelines Section 15126.6). The chapter identified potential alternatives to the proposed
project and evaluated them, as required by key provisions of the State CEQA Guidelines on alternatives
(Subsections 15126.6 (a) through (f)).
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 27-5:
The commenter discusses the project and notes an uncited page that states the project may use a
combination of photovoltaic cells and solar water heating but that these are Title 24 standards.
The commenter is referred to Section 5.18 Energy Consumption, specifically pages 5.18-9 and 5.18-10 that
discuss the energy efficiency measures required of the project and project conformance with Title 24
standards. As noted on these pages:
“…implementation of the project’s design features (i.e., high efficiency lighting and air
conditioning units, passive solar design, grey water diverter systems, etc.) would further
reduce energy consumption. The project would be required to adhere to all federal, State,
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and local requirements for energy efficiency, including the Title 24 standards, as well as the
project’s design features. The proposed project would not result in the inefficient, wasteful,
or unnecessary consumption of building energy. A less than significant impact would occur in
this regard. ”
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 27-6:
The commenter states that the use of natural passive solar heating and cooling elements such as shading
are not discussed/addressed in the RDEIR. The commenter is referred to Response 27-7 which discusses
project compliance with Title 24 standards and specifically mentions passive solar heating.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 27-7:
The commenter says that the greatest oversight of the RDEIR is in relation to water and the RDEIR fails to
meet minimum CEQA requirements, specifically related to dry years, and that the developer must identify
water sources. The commenter is referred to Master Response #1: Water Supply Analysis Master
Response, General Discussion, Consistency with California Water Code, Project Projected Water
Demand, and California Water Code Baseline Calculations.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 27-8:
The commenter states that the water demand analysis is flawed and is not in compliance with California
Water Code Section 10608.20. The commenter is referred to Response 27-7 above.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 27 9:
The commenter continues in relation to the water supply and questions the CVP supply. The commenter
is referred to Response 27-7 above.
Response 27-10:
The commenter states that legal experts have questioned the viability of CVP water supply to the Bella
Vista Water District (BVWD) and additional strain on the system is not viable. The commenter states that
a long-term agreement must be in place. The commenter is referred to Response 27-7 above. The
commenter is also referred to Responses 1-9 through 1-11, 2-3, 3-11, and 3-21, regarding the Clear Creek
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Community Services District (CCCSD) water transfer, and Response 1-11 regarding revised mitigation per
the request of BVWD.
Response 27-11:
The commenter states that there is no discussion of impacts to employers and taxpayers and no
consideration is given to existing BVWD customers and that water rationing will occur. The commenter
also questions what water shortages will mean for agriculture.
The commenter is correct in that there is no fiscal analysis as part of the RDEIR. State CEQA Guidelines,
Section 15162.2 – Consideration and Discussion of Potentially Significant Effect, states:
“An EIR shall identify and focus on the significant effects of the proposed project on the
environment. In assessing the impact of a proposed project on the environment, the lead
agency should normally limit its examination to changes in the existing physical conditions in
the affected area as they exist at the time the notice of preparation is published, or where no
notice of preparation is published, at the time environmental analysis is commenced.”
In regard to fiscal impacts, they are generally taken into consideration during the project approval process
and are addressed in Findings and a Statement of Overriding Considerations should a project be approved
with significant and unavoidable impacts.
The commenter is also referred to Response 27-10 above regarding water availability.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 27-12:
The commenter questions wildfire protection and evacuation. The commenter makes conclusory
comments about the wildfire discussion and also references past wildfires and states that the project is
creating a deadly situation.
The commenter is referred to Master Response #2 Traffic Evacuation Study and Master Response #3
Wildfire.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and the Board of Supervisors for
their review.
Response 27-13:
The commenter notes that a developer has the right to develop property in accordance with existing laws,
statutes, and codes and states that properties on the site should be between 5 and 10 acres, provide
adequate water, fire protection , and be consistent with current zoning and general plan requirements.
This comment is a summarization of previous comments. No changes to the RDEIR are required based on
this comment. The comments have been or will be forwarded to the Planning Commission and the Board
of Supervisors for their review.
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Letter 28:

Sandra Kotch, February 2, 2021
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Responses to Comment Letter 28 - Sandra Kotch
Response 28-1:
The commenter questions wildfire protection, notes the project site is in a Very High Fire Hazard Severity
Zone, and questions evacuation and how the 166 new homes will affect local residents. The commenter
then references the Jones Fire and the resulting loss of 140 homes. The commenter is referred to Master
Response #3: Wildfire Hazards, which discusses these issues.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 28-2:
The commenter states that the evacuation study is not realistic and states that the eight refuge areas
addressed in the evacuation study is a flawed concept. The commenter is referred to Master Response
#2: Traffic Evacuation Study that provides additional details regarding this discussion.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 28-3:
The commenter further discusses evacuations. This comment is not related to the adequacy of the EIR
and does not pose a question. The commenter is referred to Master Response #2: Traffic Evacuation
Study, which provides additional details regarding evacuation impacts.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 28-4:
The commenter states that some of the refuge areas addressed in the evacuation study would likely be in
the mandatory evacuation zones and fire personnel cannot staff them. The commenter is referred to
Master Response #2: Traffic Evacuation Study, which provides additional details regarding evacuation
impacts.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 28-5:
The commenter questions what will happen when project area residents attempt to evacuate and
references Northgate Drive as secondary access. The commenter is referred to Master Response #2:
Traffic Evacuation Study, which provides additional details regarding evacuation impacts.
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The EIR has been revised to remove the reference to Northgate Drive as a secondary access. The
commenter is referred to Response 2-15.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 28-6:
The commenter notes the evacuation study estimated 8,542 cars would pass through the study area but
did not account for larger vehicles and RV’s, trailers, etc. The commenter is referred to Master Response
#2: Traffic Evacuation Study, which provides additional details regarding the evacuation impacts.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 28-7:
The commenter questions why the evacuation study did not include the Jones Fire. The commenter is
referred to Master Response #2: Traffic Evacuation Study, which provides additional details regarding
the other fires.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 28-8:
The commenter notes the evacuation study concluded the project would add 362 additional vehicles to
the evacuation. The commenter then cites the difficulties evacuating affected residents during the Camp
Fire. The commenter continues that the project would result in too much increased time to evacuate (100
minutes) and would add too many cars to narrow and winding roads.
The commenter is referred to Master Response #2: Traffic Evacuation Study, which provides additional
details regarding the evacuation impacts.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 28-9:
The commenter states that 75 percent of buildings destroyed are in the wildland urban interface and
quotes the Shasta County Communities Wildfire Protection Plan that future fires (with past and present
urbanization) can be expected to be more significant.
The commenter is referred to Master Response #2: Traffic Evacuation Study, which provides additional
details regarding the evacuation impacts.
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No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 28-10:
The commenter questions why Shasta County would allow this project and reiterates the fire hazard
severity zone. The commenter notes the required density of rural residential zoning (and notes that 45 of
the proposed parcels are less than 2 acres in size). The commenter states this and other safety hazards
should be considered by the Planning Commission.
The commenter is referred to Master Response #2: Traffic Evacuation Study, which provides additional
details regarding the evacuation impacts.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 28-11:
The commenter notes that the Wildland Fuel/Vegetation Management Plan would be managed by the
Tierra Robles Community Services District and questions what will guarantee its implementation. The
commenter is referred to Master Response #4 Tierra Robles Community Services District and Tierra
Robles Homeowners Association, for additional information on the function and management of the
proposed project.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 28-12:
The commenter questions what will happen when the wildfire preventative measures fail. The commenter
notes that the project should not be approved and impacts would not be less than significant. The
commenter is referred to Master Response #3: Wildfire Hazards, which discusses these issues. The
comment makes conclusory statements that do not directly question the adequacy of the RDEIR.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
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Letter 29:

Nancy Main, February 2, 2021
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Responses to Comment Letter 29 - Nancy Main
Response 29-1:
The commenter notes that the project is in a Very High Fire Hazard Severity Zone and emergency
evacuation impacts would be less than significant. The commenter notes the Jones Fire and that by
allowing the proposed rezone the project will have a significant negative impact by adding 166 homes.
The commenter is referred to Master Response #3: Wildfire Hazards, which provides additional details
regarding this issue.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
Response 29-2:
The commenter notes the use of Northgate Drive as an emergency access route.
The EIR has been revised to remove the reference to Northgate Drive as a secondary access. The
commenter is referred to Response 2-15.
No further response is required and no changes to the RDEIR are required based on this comment. The
comments have been or will be forwarded to the Planning Commission and Board of Supervisors for their
review.
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Letter 30:

David Codromac, January 15, 2021
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Letter from S2 – J2 Engineering, Inc., September 24, 2021
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EAGSA
Managing groundwater sustainably for generations to come.
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Basin Setting
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3.1

Hydrogeological Conceptual Model

Chapter 3. Basin Setting
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A hydrogeological conceptual model (HCM) is a description of the physical system within a basin,
including (but not limited to) topography, geology and structure, three-dimensional geometry of waterbearing units (aquifers) and aquitards, land and water use, hydrology, and groundwater quality. The HCM
provides a framework for understanding the interrelationships among these components, and their
influence on occurrence and movement of groundwater. The HCM can be used to develop numerical
modeling tools and water budgets, and to help inform decision making with respect to selection of
sustainable management criteria, monitoring networks, and potential management actions. An HCM
should be periodically reviewed and revised as new data become available. The following sections
describe the HCM of the Enterprise Subbasin.
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The Enterprise Subbasin (5-006.04) is one of five groundwater subbasins within the RAGB of Northern
California (Figure 2-1). The roughly north/south-oriented subbasin is approximately 15 miles long and
8 miles wide. The Sacramento River forms the western/southwestern boundary of the subbasin; whereas,
Cow Creek forms the eastern boundary, and the Klamath Mountains form the northern boundary
(DWR, 2004).
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3.1.1
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Figure 3-1 presents the topography of the Enterprise Subbasin. The data presented on Figure 3-1
represent topographic data from a number of sources that were compiled into a single surface. These
data sources include the following:
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•

USGS 1/3-arcsecond (approximately 30-foot) digital elevation model data (USGS, 2019b)
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•

Light detection and ranging (Lidar) data collected as part of a Federal Emergency Management
Agency study of the Cow Creek drainage area; 2-foot resolution (USGS, 2018)

24
25

•

High-resolution (3-foot) Lidar data collected as part of a collaborative effort between COR and Shasta
County (COR, 2019b)

26
27
28
29
30
31
32
33
34

Ground surface elevations across the Enterprise Subbasin vary by approximately 450 feet as the foothills
of the Klamath Mountains in the north descend to the trough of the Sacramento Valley in the south. The
maximum ground surface elevation in the Enterprise Subbasin, 825 feet above North American Vertical
Datum of 1988 (NAVD88), is in the foothills of the Klamath Mountains. Where these foothills have been
deeply incised by Stillwater Creek and Cow Creek, there is local relief in excess of 100 feet at high
grades. Farther south, surficial features transition from sandstone and mudstone deposits to alluvial
plains, terrace and channel deposits, and river-flood deposits. Topographic relief generally decreases
toward the Sacramento Valley, with a minimum ground surface elevation of approximately 372 feet
NAVD88 in the southernmost portion of the Enterprise Subbasin.

35

3.1.2

Climate

36

3.1.2.1

Precipitation

37
38
39
40
41
42
43

Figure 3-2 presents an isohyetal map of 1981–2010 mean annual precipitation for the Enterprise
Subbasin (PRISM Climate Group, 2012), showing that precipitation varies along a primarily north-south
trend in the Enterprise Subbasin. Based on these 30-year averages from Parameter-elevation
Regressions on Independent Slopes Model (PRISM) datasets, the foothills of the Klamath Mountains on
the northern periphery of the subbasin receive a mean annual precipitation of 51 inches, and the valley
floor on the southern periphery receives 30 inches per year (Figure 3-2). Mean annual precipitation is
greater outside the Enterprise Subbasin in the mountains to the north, west, and east. The Redding area

Topography
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44
45
46

receives about 84 percent of its precipitation in the autumn (35 percent) and winter (49 percent), with only
about 16 percent falling in the spring (14 percent) and summer (2 percent) (UCC, 2019a; Station
USR0000CREA).

47
48
49

Figure 3-3 presents a chart of water year type based on the Sacramento Valley Water Index (an
accounting of the volume and timing of unimpaired runoff at specific stream gauges in the Sacramento,
Feather, Yuba, and American Rivers) (DWR, 2020a). The water year index is computed as follows:

50
51

Sacramento Valley Water Year Index = 0.4 * Current April-July Runoff Forecast (in million-acre feet
[MAF]) + 0.3 * Current October-March Runoff in (MAF) + 0.3 * Previous Water Year’s Index

52

The computed water year index is used to classify the water year as one of the following:

53
54
55
56
57
58

Year Type
Wet
Above Normal
Below Normal
Dry
Critical

59
60
61
62
63
64

The Redding area (included in the Sacramento Valley Water Year Index) had several notable wet years in
the early 1980s and in the late 1990s, interspersed by several critical water years in the late 1980s and
early 1990s. Prior to 1986, wet years were more frequent, and critical years were scarce. In the decades
since 1986, precipitation has become more inconsistent, with periods of drought interrupted by one or a
few very wet years. Furthermore, a recent increase in atmospheric river events is bringing more intense
storms to California, with total annual precipitation falling in fewer total storms (Swain et al., 2018).

65

3.1.2.2

66
67
68
69
70

Within the Enterprise Subbasin, summers are hot and arid, and winters are cool and typically wet. Based
on data from weather stations at Shasta Dam and Whiskeytown Reservoir, the average annual high
temperature is approximately 73 degrees Fahrenheit (°F), ranging from a low of 53°F in January to a high
of 96°F in July. The average annual low temperature is approximately 51°F, ranging from a low of 38° in
January to a high of 66° in July (UCC, 2019b, 2019c; Stations USC00048135 and USC00049621).

71

3.1.2.3

72
73
74
75
76
77
78
79

Reference evapotranspiration (ETo) in the Enterprise Subbasin has been calculated based on data
collected at California Irrigation Management Information System (CIMIS) Station 224 at Shasta College
between January 2013 and October 2019. The average annual ETo measured over the period of record is
55 inches per year, or 4.6 feet per year. The ETo values calculated from the CIMIS data indicate the
amount of water that could be transpired from a reference crop, such as grass or alfalfa if supplied by
irrigation. To calculate a specific crop evapotranspiration (ET) rate, the ETo is multiplied by a crop
coefficient that adjusts the water consumption for each specific crop relative to the water consumption of
the reference crop.

80
81
82
83

According to the State of California Reference Evapotranspiration Map developed by CIMIS, the
Enterprise Subbasin is located within Zone 14, with an annual average ETo of 57 inches, or 4.8 feet
(CIMIS, 2012). This regional average annual ETo is comparable to the ETo measured at CIMIS
Station 214.

84

3.1.3

85
86
87

Many streams cross the Enterprise Subbasin, generally flowing down from the foothills of the Klamath
and Cascade Mountains in the north, west, and east to confluences with the Sacramento River. The
Sacramento River is the largest and most significant hydrological feature in the subbasin (Figure 3-4).
3-2

Water Year Index
Equal to or greater than 9.2
Greater than 7.8, and less than 9.2
Greater than 6.5, and equal to or less than 7.8
Greater than 5.4, and equal to or less than 6.5
Equal to or less than 5.4

Temperature

Evapotranspiration

Hydrology
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Data referenced in this section were sourced from USGS and the Sacramento River Watershed Program
(SRWP, 2020).

90
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100

The Sacramento River is the largest river and watershed system in California, carrying 31 percent of the
state’s total surface-water runoff. Around 6,500 square miles of the 27,000-square-mile Sacramento River
watershed drain into the Enterprise Subbasin. Sourced from volcanic plateaus around 40 miles north of
the Enterprise Subbasin, its headwaters comprise the Upper Sacramento, McCloud, and Pit Rivers. After
being released from Shasta Dam, the Sacramento River flows south, making up the
western/southwestern boundary of the Enterprise Subbasin. The Sacramento River is gauged at Keswick
Reservoir, where the flow is controlled by releases from Shasta and Keswick Dams. Based on data from
this gauge (USGS #11370500, see Figure 2-11, USGS, 2019a) extending back to 1938, the annual
average flow in the Sacramento River at this location is approximately 10,000 cubic feet per second (cfs),
with peaks as high as 50,000 to 70,000 cfs in wet years and lows around 5,000 cfs during drought
periods.

101
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103
104

Water from the Trinity River is imported to the Sacramento River watershed through diversions from
Lewiston Lake in Trinity County. Water from Lewiston Lake is conveyed via the Clear Creek Tunnel to the
Carr Powerhouse on Whiskeytown Lake in Shasta County. Several purveyors in Shasta County, including
COR, divert water from Whiskeytown Lake through contracts with Reclamation.

105
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114

The eastern boundary of the Enterprise Subbasin coincides with Cow Creek. Cow Creek and the northern
fork of Little Cow Creek flow west out of the foothills of the Cascade Mountains, a 425-square-mile
watershed, and then south along the eastern edge of the Sacramento Valley. Cow Creek reaches a
confluence with the Sacramento River south of the Enterprise Subbasin, near the city of Anderson. Cow
Creek streamflow is monitored by USGS near the town of Millville with a record extending back to 1949
(USGS #11374000, see Figure 2-11, USGS, 2019a). Average annual flow in Cow Creek at this stream
gauge has been around 700 cfs, increasing to around 2,000 cfs during the wet months and decreasing to
less than 100 cfs during the summer months. However, Cow Creek is known to produce peak flood flows
upwards of 20,000 cfs during heavy storms, comprising up to 21 percent of the peak discharge for the
Sacramento River between Shasta Dam and Red Bluff.

115
116
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Stillwater Creek flows southward along the north-south axis of the Enterprise Subbasin. It is a rainfalldriven stream with a high degree of seasonal variability and rapid response to storm events. Its
watershed covers approximately 120 square miles and includes most of the area of the Enterprise
Subbasin. There are no gauges in Stillwater Creek, but 10-year peak flow has been estimated at
7,000 cfs (SRWP, 2020).

120

3.1.4

121
122
123
124
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127

The RAGB consists of 510 square miles in the northern Central Valley of California. It is bounded by the
foothills of the Cascade Range in the East, the Klamath Mountains in the north and northwest, the Coast
Ranges in the west, and the Red Bluff Arch in the south (Pierce, 1983). The Red Bluff Arch, a subsurface
structural feature, defines the boundary between the RAGB and the Sacramento Groundwater Basin to
the south. The area of the RAGB is an interior dissected plain, consisting of a sediment-filled, southwardplunging, symmetrical trough, crossed by the valleys of the Sacramento River and of Churn Creek, Clear
Creek, Cottonwood Creek, and Stillwater Creek.

128
129
130
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132
133

Tertiary deposition of material sourced from the Coast and Cascade Ranges created the principal
freshwater-bearing formations in the basin: the Tuscan and Tehama Formations. These formations are up
to 2,000 feet thick near the confluence of the Sacramento River and Cottonwood Creek and are
interbedded throughout the RAGB, with the Tuscan more prominent to the east and the Tehama more
prominent to the west. The Tuscan Formation is generally more permeable and productive than the
Tehama Formation (DWR, 2003).

Regional Geologic Setting
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3.1.5

Local Geologic Setting

135

3.1.5.1

Surface Soils

136
137
138
139
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141
142
143
144

Figure 3-5 presents the distribution of surface soils within the Enterprise Subbasin. Soils are derived from
the weathering of underlying geological units and are influenced by lithology as well as climate, biological
factors (vegetation, biota, human influences), topography, and hydrologic conditions. The United States
Department of Agriculture’s NRCS developed a hierarchical classification system consisting of
Order, Suborder, Great Group, Subgroup, Family, and Series. This classification system (or taxonomy) is
based on quantitative soil properties such as depth, moisture, temperature, texture, structure, cation
exchange capacity, base saturation, clay mineralogy, organic matter content, and salt content. The soil
distribution presented on Figure 3-5 categorizes surface soils based on taxonomic order. As shown on
Figure 3-5, 5 of the 12 NRCS taxonomic orders are present in the Enterprise Subbasin, as follows:

145
146
147

•

Alfisols are present across approximately 80 percent of the subbasin. Alfisols are naturally fertile
soils, high in aluminum and iron, have clay rich horizons, and form in semi-arid to humid regions with
at least several months of vegetation grown throughout the year (sufficient moisture and warmth).

148
149
150

•

Entisols are make up approximately 9 percent of the Enterprise Subbasin, primarily present adjacent
to surface streams and within stream floodplains. Entisols are young soils with no profile development
(that is, they have not been significantly altered from the parent material).

151
152
153
154

•

Mollisols are present over approximately 4 percent of the Enterprise Subbasin, primarily in the
dissected highlands in the eastern portion of the subbasin and along Cow Creek. Mollisols are darkcolored naturally fertile (high base nutrient content) soils with a deep, high organic content horizon,
typically derived from decaying root material.

155
156
157

•

Inceptisols are present over approximately 3 percent of the Enterprise Subbasin, primarily along the
Cow Creek floodplain. Inceptisols are generally young soils, with limited soil profile development
(more developed than entisols).

158
159

•

Ultisols are present over approximately 2 percent of the Enterprise Subbasin within stream channels.
Ultisols are highly weathered, acidic, clay-rich mineral soils with little base nutrients.

160
161

Regions of the subbasin classified as “other” on Figure 3-5 are primarily areas that have been mapped
as water.

162

3.1.5.2

163
164
165
166
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168
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170
171

Figure 3-6a,b presents a geologic map of the RAGB, derived from the Digital Geologic Map of The
Redding 1° X 2° Degree Quadrangle, Shasta, Tehama, Humboldt, And Trinity Counties, California
(USGS, 2012). North-south and east-west trending cross sections are presented on Figures 3-7 and 3-8,
respectively. Geologic cross sections were developed based on available lithologic information with the
primary objective of displaying the water-bearing units within the subbasin. Because the level of detail
and consistency of historical lithologic logging varied greatly, units are presented on the cross section as
dominated by either finer- or coarser-grained materials. Lack of detailed lithologic information precludes
differentiating major geologic units in section view. Major geologic units underlying the Enterprise
Subbasin include (from oldest to youngest) the following:

172

Basement Complex (Various Units on Figure 3-6a,b)

173
174
175
176
177
178

The pre-Tertiary igneous and metamorphic basement complex is the oldest geologic unit underling the
Central Valley. The formations that make up the basement complex formed throughout the Devonian and
terminated during the Cretaceous with the inception of the Chico Formation. The basement complex
crops out along the steep slopes surrounding the RAGB, forming a nearly impermeable boundary for
groundwater. The basement complex is considered non-water bearing, yet scarce water is stored in joints
and fractures, permitting small well yields.
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179

Chico Formation (Kc on Figure 3-6a,b)

180
181
182
183
184
185
186
187

Unconformably overlying the basement complex is the Cretaceous Chico Formation. The Chico
Formation was deposited in a marine and shore zone environment, consisting of a variety of sedimentary
rocks—conglomerate, siltstone, sandstone, and shale. Although this formation is generally impermeable,
some beds yield small amounts of saline water. In certain places, this water may be under artesian
pressures, especially where shale beds are extensive. The thickness of the Chico Formation ranges from
zero feet in the northern RAGB to 6,000 feet to the south, forming the base of the southerly tilt of the
Central Valley. Because the Chico Formation contains connate water, the top of the Chico Formation
defines the base of fresh water in the RAGB.

188

Nomlaki Tuff (Ttn on Figure 3-6a,b)

189
190
191
192

The basal member of both the Tuscan and Tehama Formations is the Pliocene-age Nomlaki Tuff.
The Nomlaki Tuff unconformably overlies the Chico Formation and thickens to the east. The Nomlaki Tuff
is primarily of volcanic origin and consists of pumice fragments in a matrix of volcanic glass and minerals.
It is poorly consolidated and has been described by Pierce (1983) as one massive bed.

193

Tehama Formation (Tte on Figure 3-6a,b)

194
195
196
197
198
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201
202

The Pliocene-age Tehama Formation consists of fluviatile silt, sand, gravel, and clay originating in the
Klamath Mountains and Coast Ranges. Sourced from the west, the Tehama Formation is most prominent
in the western portion of the RAGB and is interbedded with the Tuscan Formation in the central portion of
the RAGB. This unit crops out in the northern, northeastern, and eastern portion of the Enterprise
Subbasin, near Bella Vista, dipping and thickening to the south. The thickness of the Tehama Formation
is variable, from around 300 feet at the southwestern extent of the Enterprise Subbasin to around
1,000 feet at the confluence of Cow Creek and the Sacramento River (DWR, 2004). Permeability is
generally moderate to high with yields of 100 to 1,000 gallons per minute (gpm), making the Tehama
Formation one of the principle water-bearing formations in the RAGB (Pierce, 1983).

203

Tuscan Formation (Tt on Figure 3-6a,b)

204
205
206
207
208
209
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211
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213
214
215

The Pliocene-age Tuscan Formation consists of volcanic breccia, tuff-breccia, volcanic sandstone and
conglomerate, coarse- to fine-grained tuff, and tuffaceous silt and clay predominately derived from
andesitic and basaltic sources. The Tuscan Formation crops out east and south of the Enterprise
Subbasin, near Red Bluff; and much of the formation lies east of the Sacramento Valley under a volcanic
plateau of the Cascade Range. The Tuscan Formation dips to the southwest and thins from east to west.
The maximum thickness of the Tuscan Formation is 1,600 feet in the Cascade Range, thinning to about
1,000 feet near Chico, and farther to around 300 feet where it interfingers with the Tehama Formation in
the central portion of the RAGB (Pierce, 1983). Fresh water is found throughout the Tuscan Formation,
with a thick and impervious basalt flow separating it from the underlying and saline Chico Formation. It
contains moderately permeable beds at a range of depths, with lenticular clay beds resulting in locally
confined conditions. Yields are similar to that of the Tehama Formation—100 to 1,000 gpm (Pierce,
1983).

216

Red Bluff Formation (Qrb on Figure 3-6a,b)

217
218
219
220
221

Unconformably overlying the Tehama and Tuscan Formation is the Pleistocene-age Red Bluff Formation.
It is composed of coarse gravels and boulders in a matrix of reddish sand, silt, and clay. This formation is
discontinuous, with thicknesses ranging from 1 foot to 100 feet. The Red Bluff Formation typically lies
above the zone of saturation, but there are areas of perched water. Permeability generally ranges from
poor to moderate, and yields are small to moderate and sufficient for domestic wells (Pierce, 1983).
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222

Riverbank Formation (Qr on Figure 3-6a,b)

223
224
225

The Pleistocene-age Riverbank Formation is present as alluvial fan and terrace deposits along streams in
the RAGB. The unit consists of weathered reddish gravel, sand, and silt (USGS, 2012). The Riverbank
Formation reaches thicknesses of up to 50 feet in the Enterprise Subbasin (DWR, 2004).

226

Modesto Formation (Qm on Figure 3-6a,b)

227
228
229
230
231

The Pleistocene-age alluvial deposits of the Modesto Formation are primarily present along the
Sacramento River, Cottonwood Creek, and tributary floodplains in the RAGB. The unit consists of tan and
light-gray gravely sand, silt, and clay, except where derived from volcanic rocks of the Tuscan Formation,
where it is distinctly red and black with minor brown clasts (USGS, 2012). The Modesto Formation
reaches thicknesses of up to 50 feet in the Enterprise Subbasin (DWR, 2004).

232

Terrace Deposits (Qt on Figure 3-6a,b)

233
234
235
236

Composed of poorly consolidated silt, sand, and gravels, Holocene and Pleistocene-age terrace deposits
are found alongside the Sacramento River and its tributaries, specifically Cow and Cottonwood Creeks.
Thickness ranges from 1 to around 50 feet, and permeability is moderate to high (Pierce, 1983 and
DWR, 2004).

237

Alluvium and Overbank Deposits (Qa, Qao, Qo on Figure 3-6a,b)

238
239
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241

Alluvium is found in channels and floodplains along the Sacramento River and its tributaries, and has
been described by Pierce (1983) as unconsolidated, interbedded, gravel, sand, silt, and clay. Permeability
is generally moderate but may be quite high in regions dominated by gravels. Some wells in the alluvium
have produced as much as 2,000 gpm, but many others produce only enough for domestic use.

242

3.1.5.3

243

Red Bluff Arch

244
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A series of northeastward-trending anticlines and synclines located north of Red Bluff, the Red Bluff Arch
distinguishes the RAGB from the Sacramento Groundwater Basin. Data are insufficient to determine the
groundwater and surface-water relationship in the vicinity of the Red Bluff Arch; however, the effect of the
arch is hypothesized to force groundwater toward the surface to induce gaining streams (Pierce, 1983).

248

3.1.6

Local Hydrogeology
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3.1.6.1

Lateral Basin Boundary
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The RAGB is bounded by the foothills of the Cascade Range to the east, the Klamath Mountains to the
north and northwest, the Coast Range to the west, and the Red Bluff Arch to the south (Pierce, 1983).
Unlike the RAGB, the Enterprise Subbasin is not bounded by structural features, but rather by hydrologic
features. The Enterprise Subbasin is bounded by Little Cow Creek and Cow Creek to the east, and by the
Sacramento River to both the west and south. Because the lateral subbasin boundaries are defined by
surface streams, there is likely hydraulic communication between adjacent subbasins. That is, there may
be groundwater underflow into Enterprise Subbasin from adjacent subbasins and from the Enterprise
Subbasin into adjacent subbasins.

258

3.1.6.2

259
260
261

The base of fresh water defines the bottom of the basin. In the RAGB, this is the top of the Chico
Formation (Figure 3-9). Although water-bearing formations exist below this depth, the saline nature of the
groundwater and the depth to formation prevent the Chico Formation from being a viable aquifer. The top
3-6
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of the Chico Formation in the Enterprise Subbasin ranges from a depth of less than 100 feet in the north
to a depth of greater than 1,000 feet in the south (DWR, 1968).
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3.1.6.3
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Major water supplies in the Enterprise Subbasin, and in the greater RAGB, are stored in surface
reservoirs; and as a result, the communities in the region are less dependent on groundwater. This may
contribute to the fact that groundwater elevations in the RAGB do not show evidence of continuous
decline (as will be discussed further in subsequent sections). Depths to groundwater are shallowest near
the Sacramento River and Cow Creek, and are generally within a few feet of land surface. In the more
central portions of Enterprise Subbasin, depths to groundwater range between 100 to 150 feet and
approach depths of nearly 200 feet in a few streams water bodies. Alluvial deposits have moderate to
high permeabilities in the subbasin, but deposits are not significant sources for groundwater use in the
subbasin because of the limited lateral and vertical extents. The Red Bluff Formation is generally present
above the regional water table; however, local perched zones may yield small quantities of water to
domestic wells (DWR, 1968, Pierce, 1983). The principle water-bearing formations in the Enterprise
Subbasin, the Tuscan and Tehama Formations, together function as one large, leaky unconfined aquifer
with increasing degrees of confinement with depth. Groundwater use of the principle aquifer is for urban,
industrial, and agricultural purposes, and is described in greater detail in Chapter 2. Due to the reliability
of surface-water storage and the readily available groundwater supply within the Tuscan and Tehama
aquifers, few resources have been dedicated to describing other aquifers within the RAGB. As shown on
Figures 3-7 and 3-8, although laterally discontinuous fine-grained lenses/beds are present within the
subbasin, there is no regional aquitard.
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3.1.6.4

284
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Aquifer systems function as a combination of subsurface reservoirs for storage of groundwater and
conduits for the transmission of groundwater. The following sections describe the aquifer system
properties in the Enterprise Subbasin. The magnitude and distribution of hydrogeologic properties of the
principal aquifers in the subbasin have not been well characterized or documented. The scarcity of
available quantitative estimates of the aquifer properties of the subbasin’s principal aquifers results in
uncertainties that will be further refined during implementation of this GSP. This will be accomplished
through evaluation of hydraulic data collected during development of the new monitoring well and through
calibration of the numerical model being developed as part of this GSP.

292

Transmissivity and Hydraulic Conductivity

293
294
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There are two general terms that are used to describe the capacity of an aquifer to transmit water,
hydraulic conductivity and transmissivity. Hydraulic conductivity is defined as the coefficient of
proportionality describing the rate at which a fluid can move through a permeable medium and is
dependent on the fluid density and fluid viscosity and the intrinsic permeability. Transmissivity is defined
as the capacity of an aquifer to transmit groundwater through a unit width of the aquifer under a unit
hydraulic gradient. Transmissivity is equal to the product of the hydraulic conductivity (which is reported in
units of feet per day [ft/day]) and saturated thickness, and is generally reported in units of gallons per day
per foot or square feet per day (ft2/day).

301
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A number of the well completion logs filed with DWR include information that can be used to estimate the
specific capacity of the associated well, which can then be used to approximate the transmissivity (DWR,
2020b). In general, estimated transmissivity values are lower in the northern portion of the Enterprise
Subbasin and increase to the south, where the thickness of unconsolidated deposits increases. Estimated
transmissivities based on reported specific capacity values on well logs by well type are as follows for the
Enterprise Subbasin:

307
308
309
310

•
•
•
•

Principle Aquifers and Aquitards

Aquifer Properties

Domestic Wells (100 logs): 2 to 4,000 ft2/day with a geometric mean of 210 ft2/day
Public Wells (4 logs): 120 to 13,750 ft2/day with a geometric mean of 1,600 ft2/day
Industrial and Irrigation Wells (7 logs): 150 to 25,000 ft2/day with a geometric mean of 1,000 ft2/day
Monitoring and Test Wells (6 logs): 35 to 1,600 ft2/day with a geometric mean of 210 ft2/day
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Hydraulic conductivity was estimated from specific capacity data by dividing the estimated transmissivity
by the well screen length, where available. Estimated hydraulic conductivity values for the Enterprise
Subbasin are as follows:

314
315
316
317

•
•
•
•

318
319
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Excluding lower yield wells (those with reported pumping rates less than 50 gpm) and relatively shallow
wells (those with depths less than 150 feet below ground surface [bgs]), transmissivity ranges from 100 to
25,000 ft2/day (hydraulic conductivity of 1.5 to 230 ft/day) with a geometric mean of 650 ft2/day (hydraulic
conductivity of 10 ft/day).
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In addition to estimating transmissivity based on specific capacity measurements, aquifer properties have
been estimated through the process of numerical model calibration, which is a process of adjusting model
inputs (such as transmissivity) to achieve a reasonable match to field observations of interest. The most
recent version of the Redding Basin Finite Element Model (REDFEM) included transmissivity estimates of
less than 1,000 ft2/day (hydraulic conductivity of 5 ft/day) in the northern portion of the subbasin to more
than 200,000 ft2/day (hydraulic conductivity of 300 ft/day) in the southern portion of the subbasin
(CH2M HILL, 2011). These values represent the estimated transmissivity for the entire thickness of
unconsolidated materials overlying the Chico Formation (see Figure 3-9) as opposed to aquifer thickness
associated with a well screen (as is the case for specific capacity estimates). Estimates of transmissivity
and hydraulic conductivity will be further refined in the numerical groundwater flow model being
developed to support this GSP.
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Storativity
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343

Storativity (or storage coefficient) is the volume of water released from (or taken into) storage in the
aquifer system per unit area per unit change in head (i.e., groundwater elevation). In general, unconfined
aquifer systems have relatively higher storativity values (typically known as specific yield), whereas
confined aquifer systems have lower storativity values. Point estimates of aquifer storage from hydraulic
testing within the Enterprise Subbasin are currently unavailable. Values incorporated into REDFEM
include a specific yield of 10 percent of the shallow aquifer and a specific storage of the deeper aquifer
layers of 2×10-6 per foot. Storativity values are computed by multiplying the specific storage value by the
aquifer thickness. The assumed resulting storativity values for the deeper model layers in REDFEM range
from 1×10-4 to 4×10-3 (CH2M HILL, 2011). Similar to transmissivity, storage properties will be further
refined in the numerical groundwater flow model that is being developed as part of this GSP.
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3.1.6.5
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Recharge to the primary aquifer units (i.e., Tuscan and Tehama Formations) in the Enterprise Subbasin
and the shallower, overlying water-bearing units occurs through a combination of the following
(DWR, 1968; Pierce, 1983):
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•
•
•
•
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Recharge to aquifer systems is influenced by a number of parameters including (but not limited to) the
following: surface soil infiltration capacity, land use/vegetative cover, topography, lithology, and the
frequency, intensity, duration, and volume of precipitation. Figure 3-10 presents the distribution of the Soil
Agricultural Groundwater Banking Index (SAGBI) for the Enterprise Subbasin. The SAGBI was developed
by the University of California–Davis as part of a study of the potential to bank groundwater, while
maintaining healthy crops as a drought management strategy (O’Geen et al., 2015). The SAGBI data
3-8

Domestic Wells (66 logs): 0.2 to 350 ft/day with a geometric mean of 9.5 ft/day
Public Wells (3 logs): 8 to 230 ft/day with a geometric mean of 45 ft/day
Industrial and Irrigation Wells (4 logs): 1.5 to 40 ft/day with a geometric mean of 9 ft/day
Monitoring and Test Wells (6 logs): 0.2 to 160 ft/day with a geometric mean of 7 ft/day

Natural Recharge Areas

Groundwater recharge from precipitation
Groundwater recharge from applied water
Groundwater recharge from streams and irrigation canals
Subsurface inflow from adjacent subbasins
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358
359
360
361
362
363
364
365
366

presented on Figure 3-10 are based on the following factors: infiltration capacity of soils, the duration that
the root zone would be anticipated to remain saturated, topography, potential for leaching of high-salinity
soils to degrade groundwater quality, and the susceptibility of soils to compact and erode. As shown on
Figure 3-10, the SAGBI indicates that much of the eastern (between Stillwater and Cow Creeks) and
northern portions of the subbasin overlie areas with a poor potential for groundwater recharge while
locations within and along stream channels represent areas of good to excellent potential for groundwater
recharge. This distribution provides good guidance on where natural recharge to the groundwater system
likely occurs. Quantitative estimates of natural and anthropogenic recharge are discussed further in
Chapter 4, Water Budgets.

367

3.1.6.6

368
369
370
371
372
373
374
375

Natural groundwater discharge areas within the Enterprise Subbasin include groundwater discharge to
surface-water bodies (streams, ponds, wetlands), subsurface outflow to adjacent subbasins, and shallow
groundwater ET by phreatophytes. Although groundwater discharge to streams has not been mapped,
previous numerical modeling efforts indicate that the Sacramento River and at least the lower portions of
primary tributaries are gaining streams. REDFEM output indicate that the Sacramento River gains
approximately 700,000 acre-feet per year (on average) from groundwater as it flows through the RAGB.
Updated estimates of the location and magnitude of natural groundwater discharge are discussed further
in Chapter 4, Water Budgets.

376
377
378
379
380
381
382
383
384
385
386
387
388
389
390

Figure 3-11 presents the distribution of potential groundwater-dependent ecosystems (GDEs) within the
Enterprise Subbasin contained in the DWR Natural Communities (NC) dataset (DWR, 2020c). The NC
dataset is the product of a collaborative effort between DWR, California Department of Fish and Wildlife,
and The Nature Conservancy. These agencies compiled and screened information from 48 datasets
(such as the National Hydrography Dataset, National Wetlands Inventory, Vegetation Classification and
Mapping Program, and Classification and Assessment with Landsat Of Visible Ecological Groupings) to
produce the NC dataset. As defined in the NC dataset, the two classifications of GDEs are (1) wetland
features commonly associated with the surface expression of groundwater under natural, unmodified
conditions (NC wetland) and (2) vegetation types commonly associated with the sub-surface presence of
groundwater (NC vegetation or phreatophytes). Within the Enterprise Subbasin, NC wetlands typically
occur within and immediately adjacent to stream channels, whereas NC vegetation areas are typically
present in floodplain areas associated with streams. However, there has been no independent verification
that the locations shown on this map constitute actual GDEs; therefore, Figure 3-11 shows only potential
GDEs. Additional field reconnaissance may be necessary to further inform the potential existence of
these GDEs.

391

3.2

392
393
394
395
396

This section describes current and historical groundwater conditions in the Enterprise Subbasin. Unless
otherwise specified, current conditions will refer to conditions occurring after January 1, 2015, and
historical conditions will refer to those occurring prior to January 1, 2015. The groundwater conditions
described in the following sections present the current and historical variability of groundwater levels and
groundwater quality.

397

3.2.1

398
399
400
401
402
403
404
405

The assessment of groundwater elevation conditions in the Enterprise Subbasin is largely based on data
collected by the DWR from November 7, 1955 to March 18, 2019. The groundwater-level monitoring
network in the Enterprise Subbasin comprises 28 groundwater wells gauged by DWR, Shasta County, or
USGS (DWR; 2019a; DWR, 2019b; USGS, 2019a). Groundwater wells in the monitoring network have
various uses including residential, irrigation, industrial, stock watering, and observation, as well as three
wells with unknown groundwater use. The location and type of monitoring program are shown on
Figure 2-9 and listed in Table 3-1. All but 1 of the 28 groundwater wells comprising the groundwater-level
monitoring network are located in the southern two-thirds of the Enterprise Subbasin.

Natural Discharge Areas

Groundwater Conditions

Groundwater Elevations
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406
407
408
409
410
411
412

Groundwater elevation data have been routinely collected by DWR at 20 wells to better understand
seasonal changes and to monitor longer-term trends in groundwater levels. Groundwater wells monitored
by DWR have generally been accessed monthly to semiannually. Shasta County has monitored one
groundwater well in the Enterprise Subbasin under the CASGEM program since 2014. Between October
2017 and April 2019, USGS began monitoring 7 groundwater wells in the Enterprise Subbasin. A
summary of the historical groundwater-level monitoring activities conducted within the Enterprise
Subbasin since 1955 is described below:

413
414
415
416
417

•
•
•
•
•

418
419
420
421

The amount of available groundwater-level data for a given well varies from 1 measurement at the USGSmonitored wells to over 300 data points at a DWR-monitored location. The period of record for wells
included in the DWR dataset ranges from 4 years at well Columbia, to nearly 63 years of groundwaterlevel monitoring at 31N04W27P001M, with an average period of record of nearly 36 years.

422
423
424

Due to the various regional and local influences on groundwater elevations, characterization of subbasin
groundwater elevation conditions was completed using three methodologies: groundwater elevation
contour maps, hydrographs, and vertical hydraulic gradients, as follows:

425
426
427

•

Groundwater elevation contour maps show the geographic distribution of groundwater elevations at a
specific time. Contours and posted groundwater elevations represent the elevation of the
groundwater in units of feet NAVD88.

428
429
430

•

Hydrographs show variations in groundwater elevations at an individual well over time. A review of
hydrographs can provide insight to both seasonal and longer-term temporal trends in groundwater
elevations.

431
432

•

Vertical hydraulic gradients provide information on the potential for vertical groundwater flow at a
given location.

433
434

A summary of current and historical groundwater elevations and evaluations of vertical and horizontal
flow directions are included herein.

435

3.2.1.1

436
437
438
439
440
441
442
443

Because the Enterprise Subbasin comprises a portion of the larger RAGB and groundwater flow is not
affected by jurisdictional boundaries (such as subbasin boundaries), a regional review of groundwaterlevel data is important for understanding groundwater flow on a basin-wide scale. Consistent with GSP
requirements, groundwater-level data for two recent timeframes, March 19 through April 3, 2018 (spring)
and October 16 through October 26, 2018 (fall), were used to create groundwater elevation contour maps
for the RAGB. Groundwater levels from wells within the Enterprise Subbasin were measured between
March 19 and March 22, 2018 (spring) and October 16 and October 17, 2018 (fall). These groundwater
measurements represent the most recent groundwater-level data as of the time of this evaluation.

444
445
446
447
448

The first step in the process of groundwater elevation contouring was to identify wells representative of
groundwater conditions across the RAGB (that is, completed at consistent depths within the primary
aquifer units). With some exceptions, wells included in the contouring were generally completed between
depths of 50 and 150 feet bgs. A limited number of wells completed deeper (between 150 to 770 feet bgs)
were considered outlier data and were not included in the contouring.

449
450
451

As mentioned in Section 2.2.1.3, Sacramento River and Cow Creek serve as western and southwestern,
and eastern boundaries for the Enterprise Subbasin, respectively. These surface-water bodies are
gaining streams, or streams in which the stream stage is at a lower elevation than the underlying water
3-10

Between 1955 and 1990, DWR gauged up to 12 groundwater wells monthly to biannually
Between 1990 and 2016, DWR gauged up to of 16 groundwater wells bimonthly to annually
Between 2017 and 2018, DWR gauged up to 10 groundwater wells triannually
Between 2014 and 2019, Shasta County gauged 1 well semiannually to annually
Between January 2017 and March 2019, USGS gauged 7 groundwater wells once

Groundwater Elevation Contours and Horizontal Groundwater Gradients
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453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473

table. Thus, groundwater moves from the aquifer into the stream channel. A gaining stream is
hydraulically connected to the water table; and as a result, surface-water elevations in perennial streams
that are coupled with the underlying aquifer must be considered when generating water table surface
contours. Because the Sacramento River is perennial and coupled with the groundwater system, the river
surface elevation was included in groundwater contouring. The river gauge below Keswick Reservoir
(11370500) and the river gauge at Bend Bridge in Red Bluff (11377100) served as upper and lower
extents for consideration of Sacramento River stages in groundwater elevation contouring (USGS,
2019a). The topographic data (discussed in Section 3.1.1) were used to help inform Sacramento River
stage between Keswick Reservoir and Bend Bridge. The average surface-water elevations between
March 19 through April 3, 2018 (spring) and October 16 through October 26, 2018 (fall) at the Keswick
Reservoir and Bend Bridge river gauges were computed. The average surface-water elevations at the
two river gauges during the dates above were compared to the surface-water elevations in the digital
elevation model near these two locations. The average spring surface-water elevation was more similar to
the topographic elevation measured in the digital elevation model, and the topographic elevations along
the Sacramento River were extracted from the digital elevation model to represent spring 2018 surfacewater elevations. The fall 2018 Sacramento River surface-water elevations were interpolated from the
previously extracted elevations from the digital elevation model and the difference between the spring
2018 and fall 2018 surface-water elevations at the river gauges. Because there is a lack of measured
groundwater-level data in the northern portion of Enterprise Subbasin, groundwater elevation output from
REDFEM (CH2M HILL, 2011) were used to augment the dataset used in the contouring in the northern
portion of the Enterprise Subbasin. Groundwater elevation contours for the Enterprise Subbasin for spring
and fall 2018 are shown on Figures 3-12 and 3-13, respectively.

474
475
476
477
478
479
480
481
482
483
484
485
486
487

During spring and fall 2018, groundwater flow in the Enterprise Subbasin was generally south-southeast
toward the confluence of Cow Creek and the Sacramento River. Groundwater flow directions and
variations in groundwater elevation generally mimic a muted version of ground surface topography.
Horizontal hydraulic gradients are estimated to be steeper in the northern and central portions of the
Enterprise Subbasin where transmissivity estimates are lower, and flatter in the southeastern portion of
the subbasin, near the Cow Creek and Sacramento River confluence, where transmissivity estimates are
higher. The steepest horizontal hydraulic gradient is near 31N03W06H001M, with both a spring and fall
2018 hydraulic gradient of approximately 0.004 foot per foot (ft/ft). The shallower horizontal gradients in
the southeast near 30N03W06K001M are approximately 0.001 ft/ft in spring 2018 and 0.0007 ft/ft in fall
2018. Measured spring 2018 groundwater elevations considered in the contouring ranged from a high of
463.34 feet NAVD88 at 31N03W06H001M in the central portion of the subbasin to a low of 390.07 feet
NAVD88 at 30N03W06K001M farthest south. Measured fall 2018 groundwater elevations considered in
the contouring ranged from a high of 459.14 feet NAVD88 at 32N04W33G001M farthest north to a low of
389.17 feet NAVD88 at 30N03W06K001M farthest south.

488
489
490
491
492
493
494
495
496
497

A comparison of Figures 3-12 and 3-13 shows that wells with groundwater levels measured in both spring
and fall 2018 generally exhibit a decrease in groundwater levels between spring and fall. Generally, most
groundwater recharge occurs from increased precipitation and less groundwater pumping in winter and
spring. Conversely, groundwater recharge decreases during summer and fall when there is less
precipitation and more groundwater pumping. Seven of the ten wells with measurements in both spring
and fall demonstrated declining groundwater levels, ranging from 0.9 foot at wells 30N03W06K001M and
31N04W29R003M to a maximum decrease of 14 feet observed at Columbia. Groundwater levels in wells
31N04W29R004M, 31N04W29R005M, and 31N04W29R006M have slightly increasing groundwater
levels between spring and fall 2018 (up to 4 feet). These wells are part of a quadruple well cluster near
the Sacramento River.

498

3.2.1.2

499
500
501
502

As mentioned above, the Enterprise Subbasin groundwater monitoring network consists of USGS- and
DWR-monitored groundwater wells. Each of the seven USGS-monitored groundwater wells has only one
groundwater-level measurement, whereas the datasets associated with the DWR-monitored groundwater
wells are more robust, with an average of approximately 105 datapoints per groundwater well. With the

Hydrographs
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503
504

USGS and DWR datasets combined, temporal groundwater-level data for the Enterprise Subbasin date
as far back as November 7, 1955, with some locations continuing to be updated annually.

505
506
507
508
509
510
511

Temporal trends in groundwater elevations can be assessed with hydrographs that plot changes in
groundwater elevations over time. Figure 3-14 depicts locations and hydrographs of representative wells
in the Enterprise Subbasin. The points on the plots represent groundwater elevation measurements,
whereas the color-coded bars on the hydrographs represent the Sacramento Valley Water Year Index
(as discussed in Section 3.1.2.1). Representative wells were chosen based on their distribution across
the subbasin, and the timeframe and continuity of their monitoring record. A complete set of hydrographs
is included in Appendix C.

512
513
514
515
516
517
518
519
520
521
522

Historical groundwater-level records for the Enterprise Subbasin indicate groundwater levels have been
relatively consistent, generally without long-term trends of increasing or decreasing groundwater levels
(30N03W06K001M, Figure 3-14). However, groundwater levels at locations 32N04W33G001M,
31N04W09D001M, and 31N04W09C001M depict increasing water levels from the 1970s to current in the
central portion of the Enterprise Subbasin. At groundwater well 32N04W33G001M, groundwater levels
increased by approximately 40 feet, from approximately 500 feet elevation in the early 1980s to
approximately 540 feet elevation in 2010. Groundwater levels at 31N04W09C001M and 31N04W09D001M
were plotted together because of their proximity to each other, the similar total depths, and the succeeding
periods of record. Similar to groundwater levels at 32N04W33G001M, groundwater levels at
31N04W09C001M and 31N04W09D001M increased by nearly 50 feet, from approximately 405 feet
elevation in the late 1970s to approximately 455 feet in the early 2010s.

523
524
525
526
527
528
529

Although there have been relatively few long-term changes in groundwater levels, there are seasonal
variations in groundwater levels that are evident in hydrographs. Figure 3-14 shows that groundwater
levels in many wells can fluctuate between 0 and 10 feet within a year. Groundwater levels increase
during the rainy season only to decrease during the dry season. As discussed in Section 3.1.2.1,
precipitation has been variable in the RAGB, with multi-year droughts (critical and dry water years)
occurring between 1976 and 1977, 1987 to 1992, 2007 to 2009, and 2013 to 2015, and wet years
occurring between 1970 to 1975, 1982 to 1984, and 1995 to 2000.

530
531
532
533
534
535
536

Groundwater levels in most of the wells shown on Figure 3-14 depict some influence from droughts and
wet periods. Despite the general increasing trend, groundwater levels in the centrally located groundwater
wells 31N04W09C001M and 31N04W09D001M and the northernmost groundwater well
32N04W33G001M are responsive to sustained wet and dry periods. Sustained droughts between 1987 to
1992 and 2013 to 2015 had a large impact on groundwater levels in the vicinity of these wells, with
groundwater levels decreasing by approximately 10 to 20 feet during droughts. Conversely, even brief
wet periods have resulted in increasing groundwater levels at these locations.

537
538

Wet and dry climatic periods are less pronounced in the groundwater-level records of the remaining wells
in the Enterprise Subbasin.

539

3.2.1.3

540
541
542
543
544
545
546
547
548
549

The potential for groundwater to move vertically within an aquifer system is evaluated by comparing
groundwater elevations in wells screened at different depths. Because groundwater elevations change
spatially, the potential for vertical movement is computed between wells of differing depths that are in
proximity to each other (that is, a well cluster or a multiple completion well). For the purposes of this
analysis, the vertical hydraulic gradient is computed as the groundwater elevation at the shallower well
minus the groundwater elevation at the deeper well divided by the vertical distance between the well
screen midpoints. Based on this calculation method, a positive vertical hydraulic gradient represents the
potential for downward groundwater flow, and a negative vertical hydraulic gradient represents the
potential for upward groundwater flow. The larger the value of the vertical hydraulic gradient (either
positive or negative), the stronger the potential for upward or downward groundwater flow.
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551
552
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555
556
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Because of their proximity to each other (they are part of a quadruple well cluster or within 40 feet of each
other), the groundwater wells 31N04W29R003M, 31N04W29R004M, 31N04W29R005M, and
31N04W29R006M were used for evaluating vertical hydraulic gradients in spring and fall 2018. The
groundwater well pair represented by 31N04W29R005M and -R004M is the shallowest; Well R005M
screened at 330.6 to 320.6 feet NAVD88, and 31N04W29R004M screened at 275.6 to 235.6 feet
NAVD88. The groundwater well pair represented by wells 31N04W29R003M and 31N04W29R006M is
the deepest with Well R003M screened from 200.6 to 119.6 feet NAVD88 and Well R006M screened
from 199.6 to 119.6 feet NAVD88. Hydrographs of these four wells show that historical vertical hydraulic
gradients have been downward, with smaller downward gradients within the shallower well pair and much
larger downward gradients within the deeper well pair. Vertical hydraulic gradients calculated from
groundwater well data are summarized in Table 3-2. Figure 3-15 illustrates groundwater-level
hydrographs associated with the quadruple well cluster. Vertical hydraulic gradients are downward,
ranging between 0.02 ft/ft to 0.21 ft/ft. Downward vertical gradients generally increased between spring
and fall 2018, likely due to deeper agricultural pumping.

564

3.2.2

565
566
567
568
569
570
571

Surface water that is in hydraulic communication with the groundwater flow systems is referred to as
interconnected surface water. If the groundwater elevation beneath a stream is higher than the stream
stage (i.e., surface-water elevation), the stream is considered to be a gaining stream, because it gains
water from the underlying groundwater. If the groundwater elevation is lower than the stream stage, the
stream is considered to be a losing stream, because it loses water to the underlying groundwater. If the
groundwater elevation is below the streambed elevation, the stream and groundwater are considered to
be disconnected (or decoupled).

572
573
574
575
576
577
578
579
580

As previously discussed, the RAGB is bounded on the east by the Cascade Range, on the north and
northwest by the Klamath Mountains, and on the west by the Coast Range. Following rain and snowmelt
events, the resulting discharge to surface-water channels and infiltration to the aquifer system produces
flow within the multiple tributaries to the perennial Sacramento River and recharges the aquifer within the
RAGB. The shallow groundwater and perennial nature of surface-water flow in the RAGB suggest there is
potential for interconnected surface waters to be present. To identify areas where interconnected surface
waters may be present, an analysis was performed based on reviewing depth to groundwater data. The
underlying assumption of this analysis is that the shallower the depth to groundwater, the more likely that
area is in hydraulic connection to surface water.

581
582
583
584
585
586
587

To document this relationship, the groundwater elevation contours for spring of 2018 were compared to
ground surface elevations presented in Section 3.1.1 to estimate the depth to groundwater across
Enterprise Subbasin. Spring 2018 was selected because it represents a period of seasonal high
groundwater levels that would be anticipated to result in greater connection between groundwater and
surface-water features in the Enterprise Subbasin. Figure 3-16 presents the results of that analysis and
shows that groundwater in Enterprise Subbasin is generally greater than 20 feet bgs in most of the
subbasin.

588
589
590

Most areas of interconnected surface water are located along the Sacramento River and Cow Creek,
where surface water flows perennially. An additional area of potentially interconnected surface water is
located along portions of upper and lower reaches of Stillwater Creek and its tributaries and Churn Creek.

591
592
593
594

This analysis of locations of interconnected surface water is based on available data but contains
significant uncertainty. Additional data are needed to reduce uncertainty and refine the map of
interconnected surface waters. The main source of these data will be the numerical model being
developed as part of this GSP.

595

3.2.3

596

To be included in a future draft of this chapter.

Interconnected Surface Water and Groundwater

Groundwater Storage
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597

3.2.4

598

The RAGB is not vulnerable to seawater intrusion, given its distance from the Pacific Ocean.

599

3.2.5

600
601
602
603
604
605
606

This section presents a summary of current groundwater quality conditions. The EAGSA does not have
regulatory authority over groundwater quality and is not charged with improving groundwater quality in
Enterprise Subbasin under SGMA. Although there may be localized areas of impairment, the overall
quality of groundwater in the Enterprise Subbasin is good and suitable for the designated beneficial uses
of the subbasin. Under SGMA, projects and actions implemented by a GSA are not required to improve
groundwater quality; however, the management actions and projects recommended under SGMA must
not further degrade groundwater quality, as compared with baseline (i.e., January 2015) conditions.

607
608
609
610
611

The SWRCB monitors and regulates activities and discharges that can contribute to constituents that are
released to groundwater over large areas. The SWRCB’s GAMA program compiles groundwater quality
data from a variety of sources and makes these data available to the public for download by county
(SWRCB, 2019a). Groundwater quality monitoring programs incorporated into the dataset include the
following:

612
613
614
615
616
617
618

•
•
•
•
•
•
•

619
620
621
622

The Shasta County dataset was downloaded, and a compiled dataset of publicly available groundwater
quality results from Enterprise Subbasin were used for establishing baseline groundwater quality in the
subbasin. Groundwater quality data were then compared to an applicable regulatory standard including
the following:

623
624

•

Primary MCLs established by either the U.S. Environmental Protection Agency (EPA) or the
California EPA (Cal/EPA), whichever was more strict

625
626

•

Secondary maximum contaminant levels (SMCLs) established by either EPA or Cal/EPA, whichever
was more strict

627

•

Federal Action Level established by EPA

628

•

Cancer or non-cancer Health Based Screening Level established by USGS

629

•

Chronic non-cancer Human Health Benchmark for Pesticides established by EPA

630

•

Federal Health Advisory Level established by EPA

631

•

Reference Dose as a drinking water level

632

•

National Academy of Science Health Advisory Level

633

•

California Cancer Potency Factor

634

•

California Proposition 65 Safe Harbor Levels as a drinking water level

635

•

SWRCB notification levels

636
637
638

The following analyses used analytical data collected between 2000 and 2019 to compare to state or
federal groundwater limits. Detected concentrations of constituents based on groundwater analytical data
were compared to the associated regulatory limit to evaluate whether the concentration was higher (an
3-14

Seawater Intrusion

Groundwater Quality

Data from a GAMA domestic well sampling program
USGS GAMA program
Lawrence Livermore National Laboratory GAMA program
Data from the Department of Pesticides Regulation groundwater sampling program
Data from groundwater sampling programs conducted by DWR
Data from the California Department of Public Health’s sampling of public water supply wells
Data from sampling of environmental monitoring wells at regulated sites
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640
641
642

exceedance) or lower (a non-exceedance) than the limit. Most tested constituents were either nondetect
or detected at concentrations below regulatory limits. Constituents with low detection frequencies do not
represent pervasive groundwater quality issues throughout Enterprise Subbasin; therefore, these
constituents will not be considered further in this GSP.

643
644
645
646
647
648

Figures 3-18 and 3-19 present the distribution of sampled locations and locations of exceedances for
each constituent that exceeded the applicable regulatory limit at 10 percent or more of the sampled
locations. The locations are symbolized as either non-exceedance (indicating that the constituent has not
exceeded the applicable limit in any of the samples at a given well) or symbolized by the number of
exceedances over time at a given location. Groundwater quality data included in the analysis of recent
subbasin groundwater quality are presented in Appendix D.

649
650
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655
656
657

In the Enterprise Subbasin, the following water quality constituents were identified to have exceedances
in 10 percent or more of tested groundwater wells: iron, manganese, lead, arsenic, aluminum, benzene,
gasoline, tert-butyl alcohol (TBA), and methyl-tert-butyl ether (MTBE). Naturally occurring water quality
constituents include the metals iron, manganese, lead, arsenic, and aluminum; whereas groundwater
quality constituents related to human activity include the fuel-related compounds, such as benzene and
gasoline and the non-hydrocarbon solvents TBA and MTBE. Table 3-3 summarizes the analytical results
for each of the above water quality constituents. Although available data show localized areas of potential
groundwater impairments, the overall quality of groundwater in the Enterprise Subbasin is good and
suitable for the designated beneficial uses of the subbasin.

658

3.2.5.1

659
660
661

Point-source contamination data collection activities take place in the Enterprise Subbasin in response to
known or potential sources of groundwater contamination. These sources include leaking underground
storage tank (LUST) sites and a sewage settling pond.

662
663
664
665
666

SWRCB and DTSC have the responsibility for cleanup and monitoring of point-source pollutants. Both
entities make all related materials available to the public through two public portals: GeoTracker managed
by SWRCB (SWRCB, 2019b) and EnviroStor managed by DTSC (DTSC, 2019). Figure 3-20 presents a
map with locations of active remediation sites within the Enterprise Subbasin, and Table 3-4 summarizes
the active remediation sites.

667
668
669
670
671
672
673
674

The SWRCB’s GeoTracker database identifies three open LUST remediation sites with potential or actual
groundwater contamination within Enterprise Subbasin. DTSC’s EnviroStor database identifies the same
three open LUST remediation sites but includes one additional remediation site that may be open with
potential or actual groundwater contamination within Enterprise Subbasin. The EnviroStor database
redirects the user to the GeoTracker database for more information; however, attempts to locate this site
have been unsuccessful as the GeoTracker database does not contain an entry for this remediation site.
Resolution of the status of the fourth potentially open remediation site remains a data gap that will be
filled via additional communication with DTSC and/or SWRCB.

675
676
677
678

As indicated in Table 3-4, point-source contaminants include gasoline, sewage sludge, and solvents or
non-petroleum hydrocarbons. Although these constituents are of concern, only fuel-related compounds
and metals were detected in more than 10 percent of sampled wells within the Enterprise Subbasin to
warrant inclusion in the GSP monitoring program.

679

3.2.5.2

680
681
682
683
684

In addition to the above potential constituents of concern, there exists a potential source of saline water
intrusion from the Chico Formation. The Chico Formation, which underlies the primary aquifer units of the
RAGB, contains saline water under artesian pressure (Pierce, 1983). The Chico Formation is composed
of marine deposits of sandstone, conglomerates, and shale, most of which are considered impermeable
with a few exceptions. Pumping at depths near the top of the Chico Formation may induce upward

Point-Source Contamination

Connate Water

GES0905191027RDD

3-15

EAGSA
Chapter 3. Basin Setting

Managing groundwater sustainably for generations to come.

685
686

migration of the connate water into the primary aquifer units. Currently, migration of connate water into
the primary aquifer is not an issue.

687

3.2.6

688
689
690
691
692

Land subsidence was recently measured across the Sacramento Valley by DWR, and results were
published in the report 2017 GPS Survey of the Sacramento Valley Subsidence Network (DWR, 2018).
The DWR document provides no indication of inelastic subsidence to have occurred in the entire RAGB.
As such, land subsidence from groundwater extraction in the Enterprise Subbasin is not considered a
current issue of concern.
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Table 3-1. Enterprise Subbasin Groundwater Monitoring Network
Location ID

Easting

Northing

Well Type

Monitoring Agency

Ground Surface Elevation
(ft NAVD88)

Reference Point Elevation
(feet NAVD88)

Total Well Depth
(feet bgs)

Top of Well Screen
(feet bgs)

Bottom of Well Screen
(feet bgs)

30N03W06J001M

6495383.401

2059689.186

Irrigation Well

California DWR

405.87

406.57

128

--

--

30N03W06K001M

6494035.689

2059865.925

Residential Well

California DWR

412.57

413.07

66

--

--

30N04W02E001M

6480263.49

2060382.618

--

U.S. Geological Survey

475

--

120

--

--

30N04W03Q001M

6478024.495

2059050.431

Residential Well

California DWR

475.88

477.58

140

--

--

31N03W06H001M

6495194.984

2092445.357

Residential Well

California DWR

523.14

523.64

96

--

--

31N03W07R002M

6494954.583

2084219.027

--

U.S. Geological Survey

456.628

--

360

--

--

31N03W18B001M

6493918.04

2082861.892

Stockwatering

California DWR

460.23

460.63

210

--

--

31N03W29N001M

6495629.42

2068358.543

Unknown

California DWR

418.99

419.59

130

--

--

31N04W07D001M

6459364.886

2088187.852

--

U.S. Geological Survey

476

--

64

--

--

31N04W09C001M

6471050.589

2087708.813

Residential Well

California DWR

537.64

538.84

215

188

215

31N04W09D001M

6471014.643

2088874.31

Residential Well

California DWR

546.64

545.64

160

--

--

31N04W11P001M

6481586.967

2084562.911

--

U.S. Geological Survey

496

--

178

--

--

31N04W12B001M

6488433.775

2088815.676

Residential Well

California DWR

597.24

597.64

180

--

--

31N04W15K001M

6477587.337

2080190.11

Irrigation Well

California DWR

517.63

518.63

352

120

350

31N04W16H001M

6474352.322

2082195.613

Unknown

California DWR

514.64

515.64

140

--

--

31N04W16M001M

6470315.769

2080316.118

Residential Well

California DWR

524.63

525.63

140

--

--

31N04W25Q001M

6487781.792

2068498.013

Irrigation Well

California DWR

491.59

494.59

770

220

770

31N04W27P001M

6476693.034

2068089.369

Irrigation Well

California DWR

494.59

494.59

300

90

296

31N04W27R001M

6478187.957

2067968.831

--

U.S. Geological Survey

492

--

395

--

--

31N04W29R002M

6468990.251

2067935.307

Residential Well

California DWR

444.6

445.7

40

--

--

31N04W29R003M

6467601.519

2068341.346

Industrial Well

California DWR

444.6

445.9

325

244

325

31N04W29R004M

6467601.379

2068304.918

Observation Well

California DWR

444.6

445.6

210

169

209

31N04W29R005M

6467601.379

2068304.918

Observation Well

California DWR

444.6

445.5

126

114

124

31N04W29R006M

6467601.238

2068268.49

Unknown

California DWR

444.6

445.8

325

245

325

32N04W26K001M

6482614.995

2101640.693

--

U.S. Geological Survey

633

--

128

--

--

32N04W33G001M

6472631.92

2098084.886

Residential Well

California DWR

632.64

633.64

208

188

208

33N04W34G001M

6476924.372

2128678.187

--

U.S. Geological Survey

691

--

247

--

--

Columbia

6476433.763

2097269.833

Observation Well

California DWR

622

624

270

222

270

Notes:
-- = information not available
bgs = below ground surface
DWR = Department of Water Resources
NAVD88 = North American Vertical Datum of 1988
The horizontal datum for well coordinates is North American Datum 1983, State Plane California Zone I in feet.
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Table 3-2. Enterprise Subbasin Vertical Head Differences during Spring and Fall 2018
Location ID of
Deep Well

Distance
Between Wells
(feet)

Measured Groundwater
Elevation in Shallow Well
(feet NAVD88)

Measured Groundwater
Elevation in Deep Well
(feet NAVD88)

Difference in
Groundwater Elevation
(feet)

Measurement Date of
Groundwater Levels

Screen Elevation of
Shallow Well
(feet NAVD88)

Screen Elevation of
Deep Well
(feet NAVD88)

Calculated Vertical
Hydraulic Gradient
(foot/foot)

31N04W29R005M

31N04W29R004M

0

415.5

412.1

3.4

3/22/2018

330.6-320.6

275.6-235.6

0.05

31N04W29R005M

31N04W29R003M

36.7

415.5

395.9

19.6

3/22/2018

330.6-320.6

200.6-119.6

0.12

31N04W29R005M

31N04W29R006M

36.1

415.5

406.4

9.1

3/22/2018

330.6-320.6

199.6-119.6

0.05

31N04W29R004M

31N04W29R003M

36.7

412.1

395.9

16.2

3/22/2018

275.6-235.6

200.6-119.6

0.17

31N04W29R004M

31N04W29R006M

36.1

412.1

406.4

5.7

3/22/2018

275.6-235.6

199.6-119.6

0.06

31N04W29R005M

31N04W29R004M

0

417.6

416.2

1.4

10/17/2018

330.6-320.6

275.6-235.6

0.02

31N04W29R005M

31N04W29R003M

36.7

417.6

395.9

21.7

10/17/2018

330.6-320.6

200.6-119.6

0.13

31N04W29R005M

31N04W29R006M

36.1

417.6

407.6

10

10/17/2018

330.6-320.6

199.6-119.6

0.06

31N04W29R004M

31N04W29R003M

36.7

416.2

395.9

20.3

10/17/2018

275.6-235.6

200.6-119.6

0.21

31N04W29R004M

31N04W29R006M

36.1

416.2

407.6

8.6

10/17/2018

275.6-235.6

199.6-119.6

0.09

Location ID of
Shallow Well

Notes:
Positive vertical hydraulic gradient indicates downward flow.
NAVD88 = North American Vertical Datum of 1988
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Table 3-3. Summary of Enterprise Subbasin Analytical Chemistry for Potential Analytes of Concern, 2000–2010
Limit Type

Regulatory Limit
(µg/L)

Number of
Wells Sampled

Number of
Samples Collected

Number of
Wells with Exceedances

Aluminum

CA MCL

1,000

77

210

8

Arsenic

CA MCL

10

82

370

12

Iron

EPA SMCL

300

114

359

41

Lead

U.S. Federal Action Level

15

76

159

8

Manganese

U.S. Health Advisory Level

50

102

479

38

Benzene

CA MCL

1

198

2,399

54

Gasoline

U.S. Health Advisory Level

5

49

158

34

CA MCL

13

197

2,462

75

Federal Notification Level

12

171

2,267

48

Analyte

Methyl-Tert-Butyl Ether
Tert-Butyl Alcohol
Notes:

µg/L = micrograms per liter
CA MCL = California Maximum Contaminant Limit
EPA SMCL = Environmental Protection Agency Secondary Maximum Contaminant Limit
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Table 3-4. Enterprise Subbasin Active Remediation Sites
Site Name

Site Type

Status

Constituents of Concern

Address

City

76 SS# 2611241

LUST

Open - Remediation

Other Solvent or Non-petroleum Hydrocarbon

5101 Churn Creek Road

Redding

Churn Creek Chevron

LUST

Open - Remediation

Gasoline

4746 Churn Creek Road

Redding

Tay Van Car Wash

LUST

Open - Remediation

Gasoline

1803 Hilltop Drive

Redding

Under Evaluation

Unknown

Sludge - Sewage

4001 Victor Avenue

Redding

Sewage Settling Pond
Note:

LUST = leaking underground storage tank

696

3-22

GES0905191027RDD

Cr
eek

S a crame
nto

Ri
ve

r

St
rk
Fo

SHASTA
COUNTY

HUMBOLDT
COUNTY

East

!
(

MODOC
COUNTY

SISKIYOU
COUNTY

r
at e
illw

k
Cr ee
Cow
Lit t le

ENTERPRISE
GROUNDWATER
SUBBASIN

LASSEN
COUNTY

TRINITY
COUNTY

¬
«
299

TEHAMA
COUNTY

PLUMAS
BUTTE COUNTY
COUNTY

!
(
LEGEND
!
( CITY

Spring Cree k

Sa c r
a me

R o ck Cree k

RIVER/STREAM

nto

299
£
¤

SACRAMENTO RIVER

INTERSTATE/HIGHWAY

R ive

COUNTY BOUNDARY LINE

r

ENTERPRISE GROUNDWATER SUBSASIN (5-006.04, PLAN AREA)
REDDING AREA GROUNDWATER BASIN
GROUND SURFACE ELEVATION (feet NAVD88)

!
(

772 to 819.21
722 to 772
672 to 722
622 to 672

44
¬
«

!
(

572 to 622

C ow Creek

522 to 572
472 to 522
422 to 472

§
¦5
¨
Olney Creek

372.48 to 422
372.48

C

rn
hu

Cr
eek

NOTES:
DATA SOURCE: SURFACE DATA REPRESENTS TOPOGRAPIC DATA
FROM MULTIPLE SOURCES THAT WERE COMPILED INTO A SINGLE
SURFACE (USGS, 2018; USGS, 2019b; AND COR, 2019)

Creek
Clear

Still

NAVD88 = NORTH AMERICAN VERTICAL DATUM OF 1988
SERVICE LAYER CREDITS: SOURCES: ESRI, HERE, GARMIN,
INTERMAP, INCREMENT P CORP., GEBCO, USGS, FAO, NPS, NRCAN,
GEOBASE, IGN, KADASTER NL, ORDNANCE SURVEY, ESRI JAPAN,
METI, ESRI CHINA (HONG KONG), SWISSTOPO, © OPENSTREETMAP
CONTRIBUTORS, AND THE GIS USER COMMUNITY

er
Ri v
to
en

ek
re
rC

m

te
wa

Sacra

¬
«
273

A

nder
so
n

a

Co
tt o
nw
!
ood C (
n al

0

Anderson Creek

As h C

to
ramen
Sac
River

D:\REDDINGCACITYOF\EAGSA\FIGURES\ARCMAP\MAPFILES\EGSP\3.0\FIG03-01_TOPOSETTINGS.MXD 6/8/2020 3:21:14 PM FELHADID

2

4

Miles

q

reek

A COUNTY
ST
A
SH

FIGURE 3-1
TOPOGRAPHIC SETTING
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FIGURE 3-5
ENTERPRISE SUBBASIN SURFACE SOILS
Enterprise Subbasin Groundwater Sustainability Plan

unlab

Qa

Dmm
Dbr

Dbr

Dbr

unlab
Dbr unlab

Dcg
unlab
unlab
Dcg

Dbr

Qcb

urn

Dbr

Qrb

unlab

Spring Cree k

Dbr Dbr
unlab

Qrb

Dmm

Qrb
Tte

R ive
r

unlab
unlab

Tte

t

Qr

Qrb
unlab
unlab

Qrb

Qr
Dbr

Tte

unlab
unlab
unlab
Qrb
unlab

Qa

Tte
Dbr

Tte

§
¦
¨
5

Qa

Dmm

unlab

Qrb

Dbr
Tte

unlab
unlab
unlab

Kqd

Dbr
Dbr

Dbr
Dbr

Kqd

Dbr
Tte

unlab
Tte
unlab unlab
unlab
unlab
Ks
Kqd

Qrb

Kqd

Kqd

unlab
unlab unlab
unlab

Qao

Qr

unlab

unlab
unlab

Qo

Qo

Qo

Qrb
unlab

Kc

unlab

k

Qls
Qm unlab
Qm Qa
Kc

Qbs
Tt

Qbs

Tt

Qrb

Qr
Qr

NOTES:
GEOLOGY DERIVED FROM THE DIGITAL GEOLOGIC MAP OF THE
REDDING 1° X 2° DEGREE QUADRANGLE, SHASTA, TEHAMA,
HUMBOLDT, AND TRINITY COUNTIES, CALIFORNIA (USGS, 2012).
FIGURE 3-6b PRESENTS EXPLANATION OF MAP UNITS.
SERVICE LAYER CREDITS: SOURCES: ESRI, HERE, GARMIN,
INTERMAP, INCREMENT P CORP., GEBCO, USGS, FAO, NPS, NRCAN,
GEOBASE, IGN, KADASTER NL, ORDNANCE SURVEY, ESRI JAPAN,
METI, ESRI CHINA (HONG KONG), SWISSTOPO, © OPENSTREETMAP
CONTRIBUTORS, AND THE GIS USER COMMUNITY

unlab

Qm

Qrb
Qr
Tt

Qr

Qm

Qa

unlab
unlab

Qr

Qr
Qo

¬
«

Qrb

Qr
Qbs

Qr
Qbs

Qr
Qr

Qo

Qa

Qbs

Tt

Qa

273

Qr

Qr

Qa

unlab
Qr
Tte
Qm
unlab
unlab

Qrb

Tte

Qr

0

!
(
Qr
Qm

Anderson Creek

A

nd

erso
n

C

River

Qr
Qr
Qrb
Qrb
t
D:\REDDINGCACITYOF\EAGSA\FIGURES\ARCMAP\MAPFILES\EGSP\3.0\FIG03-06A_GEOLOGY.MXD 6/8/2020 3:25:37 PM FELHADID

Qrb

Qr

al

to
ramen
Sac

od

unlab

unlab

Ash Cree

2

4

Miles

q

k

Qcb

an

Qr

Qm

Qm

C

nw
o

Qrb

Tt

to
ot

Tte

Qr

Qm

Qr

Qrb

Qr

owC ree

Qr
unlab Qr

Qrb

Qrb

unlab

unlab

unlab

Qo

Qr

unlab
Tt
Qr
unlab

Qrb
unlab

Tt

Tte
unlab

Tmc
Qvu
unlab

Qls

unlab
unlab
Qrb

unlab

Qr

Qo

t

Ks

Kc

Tmc

unlab

REDDING AREA GROUNDWATER BASIN

Tte

Qrb

Qr

unlab

ENTERPRISE GROUNDWATER SUBSASIN (5-006.04, PLAN AREA)

Qls
Qrb

unlab

Tmc
Ttm

Qr
B'

A'

Qm

Qrb

unlab

unlab

unlab

Qr

unlab

Qm Qm

Tmc

unlab

INTERSTATE/HIGHWAY
COUNTY BOUNDARY LINE

Tmc
unlab

Kc

unlab

unlab
unlab

Qr

er
Ri v
to
en

Qr

Tmc

unlab
unlab

Qr

unlab

Sacra

Tmc

unlab

Qr
unlab
Qa Qr unlab unlab
Qrb
unlab unlab
unlab
Qr
Qr

unlab
unlab

m

Qr t

Tt

Qa

!
(
Qr

Qr

unlab
unlab

Qa

unlab
unlab

Tt

unlab

unlab
Tt

Tte

unlab

Creek
Clear

RIVER/STREAM
Tt

Tt

Tt

unlab
unlab

unlab
unlab unlab

Tte

t

Qr

unlab unlab

B

Qr

Tte

unlab
unlab

unlab
unlab

unlab
unlab

Kqd
unlab

Qm

Olney Creek

t

Dcg Dbr
Dbr
unlab

Tte

Tte

Qm

Qr

Tt

unlab unlab

Qm

SACRAMENTO RIVER

unlab
unlab

Tt

unlab

¬
«

unlab

FAULT LINE (CONCEALED)

Tt

Tva
Tte

unlab

unlab
unlab

FAULT LINE

unlab

Qr

unlab

Qrb

unlab

Tt

unlab

44

unlab

LOCATION OF CROSS SECTION

Kc

Qr

Qr

Tte

unlab

Qr

Kc
Qr

Qr

PLUMAS
BUTTE COUNTY
COUNTY

LEGEND
!
( CITY

Qr

Tva
Tva

TEHAMA
COUNTY

unlab
unlab
unlab

Tva

unlab

unlab

unlab
unlab
unlab

unlab
unlab

Tva

Qr

unlab
unlab

ee k

unlab

Qrb

Qr

Tte

unlab
Tte
unlab
Qao

!
(

unlab
unlab
unlab
unlab

Qr

unlab

unlab

Qrb

Kc
Tt

Qrb

unlab

Qrb Qrb
Qrb

w

unlab
unlab
unlab
unlab
unlab

unlab

Dbr
Dcg

Kc

!
(

Qr

unlab

Qrb

Qrb

nto

Dbr
Dcg

Qrb

Qrb

Aunlab

Qrb

a me

Roc k Cree
k

299
£
¤

Qr

unlab

Dcg

Sa c r

unlab

Tte

Co
t le
Lit

¬
«
299

LASSEN
COUNTY

TRINITY
COUNTY

Kc

ek
Cre

Kc
unlab

Qr

Qa

Dbr

Qrb
Qrb

unlab
Qrb

unlab
Dcg

ENTERPRISE
GROUNDWATER
SUBBASIN

unlab Kc

Qrb

Qr
unlab
unlab Qrb

Qrb

Kc

HUMBOLDT
COUNTY

unlab

Kc

Qa

unlab
Qa

SHASTA
COUNTY

Pbh

Qr

Dbr

Dbr

Qrb

Dk

MODOC
COUNTY

SISKIYOU
COUNTY

Tt

unlab

ek
Cre

Dbr
Dbr

Ch

Trp

Trp

Qrb

Qm

Qab

S

Dcg

Pbh

C
Qrb
ter
wa
l
l
i
t
rk S

md

!
(

Dcg

Pd

Ppr

Mbd

Dbr

Pm

Mbd

Dcg

Dcg

C

Dcg

Qls

Dcg

Dbr
unlab

Stillwater Cr

Dbr

Dbr

Qls

Dcg
Dcg

ree
k

Qls

Mbd

st F
Ea o

Mbd

S a crame
nto

Ri
ve

r

Qrb
NTYQeb
COU
TA
S
HA
Qrb
Qrb
Qra

Ttc
Qcb

FIGURE 3-6a
ENTERPRISE SUBBASIN GEOLOGY
Enterprise Subbasin Groundwater Sustainability Plan

FIGURE 3-6a MAP UNIT EXPLANATION
SURFICIAL DEPOSITS
t

Man-made materials (Holocene)
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Alluvium and colluvium (Holocene)
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Overbank deposits (Holocene)
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Alluvial and overbank deposits, undivided (Holocene)
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Modesto formation of Davis and Hall (1959) (Pleistocene)
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Riverbank Formation (Pleistocene)
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Red Bluff formation of Diller (1894) (Pleistocene)

Qvu

Volcanic rocks of the Millville quadrangle (Pleistocene)

VOLCANIC ROCKS
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Basalt of Shingletown Ridge (Pleistocene)
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Olivine basalt of Eagle Canyon (Pleistocene)
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Andesite of Brokeoff Mountain (Pleistocene)
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Rockland ash bed of Sarna-Wojcicki and others (1982)
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Basalt of Coleman Forebay (PIeistocene)
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Andesitic breccia (Pliocene)
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Shasta Bally Batholith (Lower Cretaceous)
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Lahars with minor interbedded volcanic conglomerate and sandstone
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Mafic rocks (Permian(?))

Mbd

Bragdon Formation (Mississippian)

Dk

Kennett Formation (Devonian)

Dmm

Mule Mountain stock (Devonian)

Dbr

Balaklala Rhyolite (Devonian(?))
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Copley Greenstone (Devonian(?))

NOTES:
GEOLOGY DERIVED FROM THE DIGITAL GEOLOGIC MAP OF THE REDDING 1° X 2°
DEGREE QUADRANGLE, SHASTA, TEHAMA, HUMBOLDT, AND TRINITY COUNTIES,
CALIFORNIA (USGS, 2012).
MAP UNIT (Ttm) LABELED ON THE MAP IS OF UNKNOWN IDENTITY AND AGE; OTHER
AREAS (unlab) ARE OF UNKNOWN IDENTITY AND AGE. BOTH ARE UNFILLED ON THIS
MAP.
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NOTES:
LOCATION OF CROSS SECTION SHOWN ON FIGURE 3-6.
GROUNDWATER ELEVATION IS ESTIMATED FROM GROUNDWATER
LEVELS MEASURED BETWEEN OCTOBER 16 AND OCTOBER 26, 2018
(DWR, 2019b) (SEE FIGURE 3-13).
TOP OF CASING ELEVATION OF SOME WELLS DIFFER FROM THE
ELEVATION OF THE PROFILE BECAUSE THOSE WELLS ARE NOT
COLLINEAR WITH THE SECTION LINE.
NAVD88 = NORTH AMERICAN VERTICAL DATUM OF 1988.
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DEPTH TO THE TOP OF THE CHICO FORMATION
Enterprise Subbasin Groundwater Sustainability Plan
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FIGURE 3-11
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Enterprise Subbasin Groundwater Sustainability Plan
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SPRING 2018 GROUNDWATER
ELEVATION CONTOURS
Enterprise Subbasin Groundwater Sustainability Plan
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FALL 2018 GROUNDWATER
ELEVATION CONTOURS
Enterprise Subbasin Groundwater Sustainability Plan
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Enterprise Subbasin Groundwater Sustainability Plan
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3.1

Hydrogeological Conceptual Model
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3
4
5
6
7
8
9
10
11

A hydrogeological conceptual model (HCM) is a description of the physical system within a basin,
including (but not limited to) topography, geology and structure, three-dimensional geometry of waterbearing units (aquifers) and aquitards, land and water use, hydrology, and groundwater quality. The HCM
provides a framework for understanding the interrelationships among these components and their
influence on occurrence and movement of groundwater. The HCM can be used to develop numerical
models and water budgets and to help inform decision making with respect to selection of sustainable
management criteria, monitoring networks, and potential management actions. An HCM should be
periodically reviewed and revised as new data become available. The following sections describe the
HCM of the Anderson Subbasin.

12
13
14
15
16

The Anderson Subbasin (5-006.03) is one of five groundwater subbasins within the RAGB of Northern
California (Figure 2-1). The roughly east-west-oriented subbasin is approximately 5 to 15 miles long and
18 miles wide. The Sacramento River forms the northeastern boundary of the subbasin, the Klamath
Mountains form the north/northwestern boundary, the Coast Ranges form the west/southwestern
boundary, and Cottonwood Creek forms the southern boundary (DWR, 1968; DWR, 2004).

17

3.1.1

18
19
20

Figure 3-1 presents the topography of the Anderson Subbasin. The data presented on Figure 3-1
represent topographic data from a number of sources that were compiled into a single dataset. These
data sources include the following:

21

•

USGS 1/3-arcsecond (approximately 30-foot) digital elevation model data (USGS, 2019b)

22
23

•

Light detection and ranging (Lidar) data collected as part of a Federal Emergency Management
Agency study of the Cow Creek drainage area; 2-foot resolution (USGS, 2018)

24
25

•

High-resolution (3-foot) Lidar data collected as part of a collaborative effort between COR and Shasta
County (COR, 2019b)

26
27
28
29
30
31
32
33
34

Ground surface elevations across the Anderson Subbasin vary by as much as 750 feet as the foothills of
the Klamath Mountains in the north/northwest and the Coast Ranges to the west/southwest descend to
the trough of the Sacramento Valley in the southeast. The maximum ground surface elevation in the
Anderson Subbasin, nearly 1,100 feet above the North American Vertical Datum of 1988 (NAVD88), is in
the foothills of the Klamath Mountains to the north/northwest. Where the foothills of the Klamath
Mountains and Coast Ranges have been deeply incised by Clear Creek, there is local relief in excess of
100 feet at high grades. Topographic relief generally decreases toward the Sacramento River, with a
minimum ground surface elevation of approximately 350 feet NAVD88 in the southeasternmost portion of
the Anderson Subbasin.

35

3.1.2

Climate

36

3.1.2.1

Precipitation

37
38
39
40
41
42
43

Figure 3-2 presents an isohyetal map of 1981–2010 mean annual precipitation for the Anderson Subbasin
(PRISM Climate Group, 2012), showing that precipitation varies along a primarily northwest-southeast
trend in the Anderson Subbasin. Based on these 30-year averages from Parameter-elevation
Regressions on Independent Slopes Model (PRISM) datasets, the foothills of the Klamath Mountains on
the north/northwestern periphery of the subbasin receive a mean annual precipitation of approximately
44 inches, and portions of the valley floor to the south receives approximately 26 inches per year
(Figure 3-2). Mean annual precipitation is greater outside the Anderson Subbasin in the mountains to the

Topography
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44
45

north and west. The Redding area receives about 84 percent of its precipitation in the autumn and winter,
with only about 16 percent falling in the spring and summer (UCC, 2019a; Station USR0000CREA).

46
47
48

Figure 3-3 presents a chart of water year type based on the Sacramento Valley Water Index (an
accounting of the volume and timing of unimpaired runoff at specific stream gauges in the Sacramento,
Feather, Yuba, and American Rivers) (DWR, 2020a). The water year index is computed as follows:

49
50

Sacramento Valley Water Year Index = 0.4 * Current April-July Runoff Forecast (in million-acre feet
[MAF]) + 0.3 * Current October-March Runoff (in MAF) + 0.3 * Previous Water Year’s Index

51
52

If the previous water year’s index exceeds 10, then a value of 10 is used for that component of the
equation. The computed water year index is used to classify the water year as one of the following:

53
54
55
56
57
58

Year Type
Wet
Above Normal
Below Normal
Dry
Critical

59
60
61
62
63
64

The Redding area (included in the Sacramento Valley Water Year Index) had several notable wet years in
the early 1980s and in the late 1990s, interspersed by several critical water years in the late 1980s and
early 1990s. Prior to 1986, wet years were more frequent, and critical years were scarce. In the decades
since 1986, precipitation has become more inconsistent, with periods of drought interrupted by one or a
few very wet years. Furthermore, a recent increase in atmospheric river events is bringing more intense
storms to California, with total annual precipitation falling in fewer total storms (Swain et al., 2018).

65

3.1.2.2

66
67
68
69
70

Within the Anderson Subbasin, summers are hot and arid, and winters are cool and typically wet. Based
on data from weather stations at Shasta Dam and Whiskeytown Reservoir, the average annual high
temperature is approximately 73 degrees Fahrenheit (°F), ranging from a low of 53°F in January to a high
of 96°F in July. The average annual low temperature is approximately 51°F, ranging from a low of 38° in
January to a high of 66° in July (UCC, 2019b, 2019c; Stations USC00048135 and USC00049621).

71

3.1.2.3

72
73
74
75
76
77
78
79
80

Reference evapotranspiration (ETo) in the Anderson Subbasin has been calculated based on data
collected at California Irrigation Management Information System (CIMIS) Station 224 at Shasta College
between January 2013 and October 2019. The average annual ETo measured over the period of record is
55 inches per year, or 4.6 feet per year. The ETo values calculated from the CIMIS data indicate the
amount of water that could be transpired from a reference crop, such as grass or alfalfa, if supplied by
irrigation. To calculate a specific crop evapotranspiration (ETc) rate, the ETo is multiplied by a crop
coefficient that adjusts the water consumption for each specific crop relative to the water consumption of
the reference crop. CIMIS Station 224 is located within the neighboring Enterprise Subbasin of the RAGB
and it is the closest CIMIS station to the Anderson Subbasin.

81
82
83

According to the State of California Reference Evapotranspiration Map developed by CIMIS, the
Anderson Subbasin is located within Zone 14, with an annual average ETo of 57 inches, or 4.8 feet
(CIMIS, 2012). This regional average annual ETo is similar to the ETo measured at CIMIS Station 224.

1

1

Water Year Index
Equal to or greater than 9.2
Greater than 7.8, and less than 9.2
Greater than 6.5, and equal to or less than 7.8
Greater than 5.4, and equal to or less than 6.5
Equal to or less than 5.4

Temperature

Evapotranspiration

http://cdec.water.ca.gov/reportapp/javareports?name=wsihist
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84

3.1.3

Hydrology

85
86
87
88
89

Many streams cross the Anderson Subbasin, generally flowing down from the foothills of the Klamath
Mountains in the north/northwest and the Coast Ranges in the west/southwest, eastward to confluences
with the Sacramento River. The Sacramento River is the largest and most significant hydrological feature
in the subbasin (Figure 3-4). Data referenced in this section were sourced from USGS and the
Sacramento River Watershed Program (SRWP, 2010).

90
91
92
93
94
95
96
97
98
99

The Sacramento River is the largest river and watershed system in California, carrying 31 percent of the
state’s total surface-water runoff. Around 6,500 square miles of the 27,000-square-mile Sacramento River
watershed drain into the RAGB. Sourced from volcanic plateaus approximately 45 miles north of the
Anderson Subbasin, its headwaters comprise the Upper Sacramento, McCloud, and Pit Rivers. After
flowing through Shasta Lake and Keswick Reservoir, the Sacramento River flows south, making up the
northeastern and eastern boundary of the Anderson Subbasin. The Sacramento River is gauged at
Keswick Reservoir, where the flow is controlled by releases from Shasta and Keswick Dams. Based on
data from this gauge (USGS #11370500, see Figure 2-11, USGS, 2019a) extending back to 1938, the
annual average flow in the Sacramento River at this location is approximately 10,000 cfs, with peaks as
high as 50,000 to 70,000 cfs in wet years and lows around 5,000 cfs during drought periods.

100
101
102
103

Water from the Trinity River is imported to the Sacramento River watershed through diversions from
Lewiston Lake in Trinity County. Water from Lewiston Lake is conveyed via the Clear Creek Tunnel to the
Carr Powerhouse on Whiskeytown Lake in Shasta County. Several purveyors in Shasta County divert
water from Whiskeytown Lake through contracts with Reclamation.

104
105
106
107
108
109
110
111
112
113
114
115
116
117

The southern boundary of the Anderson Subbasin coincides with Cottonwood Creek. Drainage in this
watershed comes from the east slope of the Klamath Mountains and the Coast Ranges, entering the
Sacramento River near the town of Cottonwood. Including its three main tributaries (North Fork, Middle
Fork, and South Fork) with more than 500,000 AF in annual runoff, this is the third largest watershed on
the western side of the Sacramento River Basin at 938 square miles. Typical of westside watersheds,
headwaters are from relatively low-elevation, rainfall-dominated areas that produce a flashy hydrology
(short-term peak runoff events in winter and low baseflow in summer). Cottonwood Creek is the largest
undammed tributary in the Sacramento River Basin and is a major source of sediment and gravel input to
the Sacramento River (SRWP, 2010). Cottonwood Creek streamflow is monitored by USGS near the
town of Cottonwood with a record extending back to 1940 (USGS #11376000, see Figure 2-11, USGS,
2019a). Average annual flow in Cottonwood Creek at this stream gauge between 1940 and 2019 is
approximately 850 cfs, increasing to nearly 3,000 cfs during the wet years (such as 1983) and decreasing
to less than 100 cfs during dry/critical years (such as 1977). Cottonwood Creek is known to produce peak
flood flows of 20,000 to over 80,000 cfs during heavy storms.

118
119
120
121
122
123
124
125
126
127
128

Lower Clear Creek flows west to east though the northern portion of the Anderson Subbasin before
reaching a confluence with the Sacramento River between Redding and Anderson. Water in Lower Clear
Creek is released from Whiskeytown Dam, and the Whiskeytown Reservoir forms the boundary between
Upper Clear Creek and Lower Clear Creek. With the exception of some minor accretion flows from side
tributaries, flows in Lower Clear Creek are controlled by the releases through Whiskeytown Dam. The
current release schedule is 50 cfs (January through October) and 100 cfs (November and December)
(SRWP, 2010). Lower Clear Creek streamflow is monitored by USGS near the town of Igo with a record
extending back to 1940 (USGS #11372000, see Figure 2-11, USGS, 2019a). Average annual flow in
Clear Creek between 1965 and 2019 is approximately 190 cfs, ranging from nearly 570 cfs during the wet
years (such as 1983) to less than 60 cfs during dry/critical years (such as 1977). Peak flows in Clear
Creek range from less than 5,000 cfs to as much as nearly 25,000 cfs.

129

3.1.4

130
131

The RAGB consists of 510 square miles in the northern Central Valley of California. It is bounded by the
foothills of the Cascade Range in the east, the Klamath Mountains in the north/northwest, the Coast

Regional Geologic Setting
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132
133
134
135
136

Ranges in the west/southwest, and the Red Bluff Arch in the south (Pierce, 1983). The Red Bluff Arch, a
subsurface structural feature, defines the boundary between the RAGB and the Sacramento Groundwater
Basin to the south. The area of the RAGB is an interior dissected plain, consisting of a sediment-filled,
southward-plunging, symmetrical trough, crossed by the valleys of the Sacramento River and of Churn
Creek, Clear Creek, Cottonwood Creek, and Stillwater Creek.

137
138
139
140
141
142

Tertiary deposition of material sourced from the Coast and Cascade Ranges created the principal
freshwater-bearing formations in the basin: the Tuscan and Tehama Formations. These formations are up
to 2,000 feet thick near the confluence of the Sacramento River and Cottonwood Creek and are
interbedded throughout the RAGB, with the Tuscan more prominent to the east and the Tehama more
prominent to the west. The Tuscan Formation is generally more permeable and productive than the
Tehama Formation (DWR, 2004).

143

3.1.5

Local Geologic Setting

144

3.1.5.1

Surface Soils

145
146
147
148
149
150
151
152
153
154

Figure 3-5 presents the distribution of surface soils within the Anderson Subbasin (USDA, 2019). Soils
are derived from the weathering of underlying geological units and are influenced by lithology as well as
climate, biological factors (vegetation, biota, human influences), topography, and hydrologic conditions.
The United States Department of Agriculture’s (USDA) National Resources Conservation Service (NRCS)
developed a hierarchical classification system consisting of Order, Suborder, Great
Group, Subgroup, Family, and Series. This classification system (or taxonomy) is based on quantitative
soil properties such as depth, moisture, temperature, texture, structure, cation exchange capacity, base
saturation, clay mineralogy, organic matter content, and salt content. The soil distribution presented on
Figure 3-5 categorizes surface soils based on taxonomic order. As shown on Figure 3-5, 5 of the
12 NRCS taxonomic orders are present in the Anderson Subbasin, as follows:

155
156
157

•

Alfisols are present across approximately 77 percent of the subbasin. Alfisols are naturally fertile
soils, high in aluminum and iron, have clay-rich horizons, and form in semi-arid to humid regions with
at least several months of vegetation grown throughout the year (sufficient moisture and warmth).

158
159
160

•

Entisols are present over approximately 12 percent of the subbasin, primarily present adjacent to
surface streams and within stream floodplains. Entisols are young soils with no profile development
(that is, they have not been significantly altered from the parent material).

161
162

•

Ultisols are present over approximately 2 percent of the subbasin within stream channels. Ultisols are
highly weathered, acidic, clay-rich mineral soils with little base nutrients.

163
164

•

Inceptisols are present over approximately 0.5 percent of the subbasin. Inceptisols are generally
young soils with limited soil profile development (more developed than entisols).

165
166

•

Aridisols are present over approximately 0.02 percent of the subbasin. Aridisols have a very low
concentration of organic matter and are often associated with arid climates.

167
168

Regions of the subbasin classified as “other” (8.48 percent of the subbasin) on Figure 3-5 are primarily
areas that have been mapped as water.

169

3.1.5.2

170
171
172
173
174
175
176

Figure 3-6a,b presents a geologic map of the RAGB, derived from the Digital Geologic Map of The
Redding 1° X 2° Degree Quadrangle, Shasta, Tehama, Humboldt, And Trinity Counties, California
(USGS, 2012). Northwest-southeast and east-west trending cross sections are presented on Figures 3-7
and 3-8, respectively. Geologic cross sections were developed based on available lithologic information
with the primary objective of displaying the water-bearing units within the subbasin. Because the level of
detail and consistency of historical lithologic logging varied greatly, units are presented on the cross
section as dominated by either finer- or coarser-grained materials. Lack of detailed lithologic information

3-4
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177
178

precludes differentiating major geologic units in section view. Major geologic units underlying the
Anderson Subbasin include (from oldest to youngest) the following:

179

Basement Complex (Various Units, including Kqd and Dcg, on Figure 3-6a,b)

180
181
182
183
184
185

The pre-Tertiary igneous and metamorphic basement complex is the oldest geologic unit underling the
Central Valley. The formations that make up the basement complex formed throughout the Devonian and
terminated during the Cretaceous with the inception of the Chico Formation. The basement complex
crops out along the steep slopes surrounding the RAGB, forming a nearly impermeable boundary for
groundwater. The basement complex is considered non-water bearing, yet scarce water is stored in joints
and fractures, permitting small well yields.

186

Chico Formation (Kc on Figure 3-6a,b)

187
188
189
190
191
192
193
194

Unconformably overlying the basement complex is the Cretaceous Chico Formation. The Chico
Formation was deposited in a marine and shore zone environment, consisting of a variety of sedimentary
rocks—conglomerate, siltstone, sandstone, and shale. This formation is generally of low permeability,
with some zones yielding small amounts of saline, connate water. In certain places, this water may be
under artesian pressures, especially where shale beds are extensive. The thickness of the Chico
Formation ranges from zero feet in the northern RAGB to 6,000 feet to the south, forming the base of the
southerly tilt of the Central Valley. Because the Chico Formation contains saline, connate water, the top
of the Chico Formation defines the base of fresh water in the RAGB.

195

Sedimentary Rocks (Ks on Figure-3-6a,b)

196
197
198
199
200

Lower Cretaceous marine sedimentary rocks generally outcrop west of the Anderson Subbasin; however,
small areas of outcrop are located within the subbasin near the confluence of the North Fork Cottonwood
Creek and Cottonwood Creek. This formation consists of “well indurated, buff-weathering sandstone,
mudstone, and conglomerate” (USGS, 2012). The unit contains ammonites and other marine fossils;
rocks are similar to those of equivalent age in the Great Valley sequence.

201

Tehama Formation (Tte on Figure 3-6a,b)

202
203
204
205
206
207
208
209
210

The Pliocene-age Tehama Formation consists of fluviatile silt, sand, gravel, and clay originating in the
Klamath Mountains and Coast Ranges (DWR, 2004). Sourced from the west, the Tehama Formation is
most prominent in the western portion of the RAGB and is interbedded with the Tuscan Formation in the
central portion of the RAGB. This unit crops out throughout the central portion of the Anderson Subbasin.
The thickness of the Tehama Formation is variable, from around 1,000 feet in the northern portion of the
Anderson Subbasin to around 4,000 feet at the confluence of Cottonwood Creek and the Sacramento
River; however, the formation is generally approximately 500 feet thick over most of the subbasin west of
Anderson (DWR, 2004). Permeability is generally moderate to high with yields of 100 to 1,000 gpm,
making the Tehama Formation one of the principal water-bearing formations in the RAGB (Pierce, 1983).

211

Tuscan Formation (Tt on Figure 3-6a,b)

212
213
214
215
216
217
218
219
220

The Pliocene-age Tuscan Formation consists of volcanic breccia, tuff-breccia, volcanic sandstone and
conglomerate, coarse- to fine-grained tuff, and tuffaceous silt and clay predominately derived from
andesitic and basaltic sources. As shown on Figure 3-6b, the Tuscan Formation generally crops out east
and south of the Anderson Subbasin; and much of the formation lies east of the Sacramento Valley under
a volcanic plateau of the Cascade Range. The Tuscan Formation dips to the southwest and thins from
east to west. The maximum thickness of the Tuscan Formation is 1,600 feet in the Cascade Range,
thinning to around 300 feet where it interfingers with the Tehama Formation in the central portion of the
RAGB (Pierce, 1983). Fresh water is found throughout the Tuscan Formation, with a thick and lowpermeability basalt flow separating it from the underlying and saline Chico Formation. It contains
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221
222

moderately permeable beds at a range of depths, with lenticular clay beds resulting in locally confined
conditions. Yields are similar to that of the Tehama Formation—100 to 1,000 gpm (Pierce, 1983).

223

Red Bluff Formation (Qrb on Figure 3-6a,b)

224
225
226
227
228

Unconformably overlying the Tehama and Tuscan Formation is the Pleistocene-age Red Bluff Formation.
It is composed of coarse gravels and boulders in a matrix of reddish sand, silt, and clay. This formation is
discontinuous, with thicknesses ranging from 1 foot to 100 feet. The Red Bluff Formation typically lies
above the zone of saturation, but there are areas of perched water. Permeability generally ranges from
poor to moderate, and yields are small to moderate and sufficient for domestic wells (Pierce, 1983).

229

Riverbank Formation (Qr on Figure 3-6a,b)

230
231
232

The Pleistocene-age Riverbank Formation is present as alluvial fan and terrace deposits along streams in
the RAGB. The unit consists of weathered reddish gravel, sand, and silt (USGS, 2012). The Riverbank
Formation reaches thicknesses of up to 50 feet in the Anderson Subbasin (DWR, 2004).

233

Modesto Formation (Qm on Figure 3-6a,b)

234
235
236
237
238

The Pleistocene-age alluvial deposits of the Modesto Formation are primarily present along the
Sacramento River, Cottonwood Creek, and tributary floodplains in the RAGB. The unit consists of tan and
light-gray gravely sand, silt, and clay, except where derived from volcanic rocks of the Tuscan Formation,
where it is distinctly red and black with minor brown clasts (USGS, 2012). The Modesto Formation
reaches thicknesses of up to 50 feet in the Anderson Subbasin (DWR, 2004).

239

Alluvium and Overbank Deposits (Qa, Qao, Qo on Figure 3-6a,b)

240
241
242
243

Alluvium is found in channels and floodplains along the Sacramento River and its tributaries, and has
been described by Pierce (1983) as unconsolidated, interbedded, gravel, sand, silt, and clay. Permeability
is generally moderate but may be quite high in regions dominated by gravels. Some wells in the alluvium
have produced as much as 2,000 gpm, but many others produce only enough for domestic use.

244

3.1.5.3

245

Red Bluff Arch

246
247
248
249

A series of northeastward-trending anticlines and synclines located north of Red Bluff, the Red Bluff Arch,
distinguishes the RAGB from the Sacramento Groundwater Basin. Data are insufficient to determine the
groundwater and surface-water relationship in the vicinity of the Red Bluff Arch; however, the effect of the
arch is hypothesized to force groundwater toward the surface to induce gaining streams (Pierce, 1983).

250

3.1.6

Local Hydrogeology

251

3.1.6.1

Lateral Basin Boundary

252
253
254
255
256
257
258

The RAGB is bounded by the foothills of the Cascade Range to the east, the Klamath Mountains to the
north/northwest, the Coast Range to the west/southwest, and the Red Bluff Arch to the south (Pierce,
1983). Unlike the RAGB, much of the Anderson Subbasin is bounded by hydrologic features: the
Sacramento River to the east and northeast and Cottonwood Creek to the south. Because some of the
lateral subbasin boundaries are defined by surface streams, there is likely hydraulic communication
between adjacent subbasins. That is, there may be subsurface flow into the Anderson Subbasin from
adjacent subbasins and from the Anderson Subbasin into adjacent subbasins.

3-6
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3.1.6.2

Definable Bottom of Basin

260
261
262
263
264

The base of fresh water defines the bottom of the basin. In the RAGB, this is the top of the Chico
Formation (Figure 3-9). Although water-bearing formations exist below this depth, the saline nature of the
groundwater and the depth to formation prevent the Chico Formation from being a viable aquifer. The top
of the Chico Formation in the Anderson Subbasin ranges from a depth of less than 100 feet in the
northwest to a depth of greater than 2,000 feet in the southeast (DWR, 1968).

265

3.1.6.3

266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284

Much of the water supply in the Anderson Subbasin, and in the greater RAGB, is stored in surface
reservoirs; and as a result, the communities in the region are less dependent on groundwater. This may
contribute to the fact that groundwater elevations in the RAGB do not show evidence of continuous
decline (as will be discussed further in subsequent sections). In the portions of the Anderson Subbasin
near either Sacramento River, Clear Creek, or Cottonwood Creek, depths to groundwater are shallow,
within 25 feet of land surface. However, depth to groundwater generally increases to the west, with
increasing distance from the streams. In areas outside of large drainages, depths to groundwater can
range from 150 to 250 feet below land surface. Alluvial deposits have moderate to high permeabilities in
the subbasin, but deposits are not significant sources for groundwater use in the subbasin because of the
limited lateral and vertical extents. The Red Bluff Formation is generally present above the regional water
table; however, local perched zones may yield small quantities of water to domestic wells (DWR, 1968,
Pierce, 1983). The principal water-bearing formations in the Anderson Subbasin, the Tuscan and Tehama
Formations, together function as one large, leaky unconfined aquifer with increasing degrees of
confinement with depth. Groundwater use of the principal aquifer is for urban, industrial, and agricultural
purposes, and is described in greater detail in Chapter 2. Due to the reliability of surface water storage
and the readily available groundwater supply within the Tuscan and Tehama aquifers, few resources
have been dedicated to describing other aquifers within the RAGB. As shown on Figures 3-7 and 3-8,
although laterally discontinuous fine-grained zones are present within the subbasin, there is no evidence
of a regional aquitard.

285

3.1.6.4

286
287
288
289
290
291
292
293

Aquifer systems function as a combination of subsurface reservoirs for storage of groundwater and
conduits for the transmission of groundwater. The following sections describe the aquifer system
properties in the Anderson Subbasin. The magnitude and distribution of hydrogeologic properties of the
principal aquifers in the subbasin have not been well characterized or documented. The scarcity of
available quantitative estimates of the aquifer properties of the subbasin’s principal aquifers results in
uncertainties that will be further refined during implementation of this GSP. This will be accomplished
through evaluation of hydraulic data collected during development of the new monitoring well and through
calibration of the numerical model being developed as part of this GSP.

294

Transmissivity and Hydraulic Conductivity

295
296
297
298
299
300
301
302

There are two general terms that are used to describe the capacity of an aquifer to transmit water:
hydraulic conductivity and transmissivity. Hydraulic conductivity is defined as the coefficient of
proportionality describing the rate at which a fluid can move through a porous medium and is dependent
on the fluid density, fluid viscosity, and the intrinsic permeability. Transmissivity is defined as the capacity
of an aquifer to transmit groundwater through a unit width of the aquifer under a unit hydraulic gradient.
Transmissivity is equal to the product of the hydraulic conductivity (which is reported in units of feet per
day [ft/day]) and saturated thickness, and is generally reported in units of gallons per day per foot or
square feet per day (ft2/day).

303
304
305
306

Numerous well completion logs filed with DWR include information that can be used to estimate the
specific capacity of the associated well, which can then be used to approximate the transmissivity
(DWR, 2020b). Additionally, specific capacity estimates are available from short-duration (45- to 176minute) hydraulic testing performed at the end of development of 13 ACID groundwater monitoring wells

Principal Aquifers and Aquitards

Aquifer Properties
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307
308
309
310

(CH2M HILL, 2004). In general, estimated transmissivity values are lower in the west/southwestern
portion of the Anderson Subbasin and increase to the east/northeast, where the thickness of
unconsolidated deposits increases. Estimated transmissivities based on reported specific capacity values
on well logs by well type are as follows for the Anderson Subbasin:

311
312
313
314
315

•
•
•
•

316
317
318

Hydraulic conductivity was estimated from specific capacity data by dividing the estimated transmissivity
by the well screen length, where available. Estimated hydraulic conductivity values for the Anderson
Subbasin are as follows:

319
320
321
322
323

•
•
•
•

324
325
326
327

Excluding lower-yield wells (those with reported pumping rates less than 50 gpm) and relatively shallow
wells (those with depths less than 150 feet bgs), transmissivity ranges from 150 to 35,000 ft2/day
(hydraulic conductivity of 2.5 to 230 ft/day) with a geometric mean of 1,700 ft2/day (hydraulic conductivity
of 20 ft/day).

328
329
330
331
332
333
334
335
336
337
338

In addition to estimating transmissivity based on specific capacity measurements, aquifer properties have
been estimated through the process of numerical model calibration, which is a process of adjusting model
inputs (such as transmissivity) to achieve a reasonable match to field observations of interest. The most
recent version of the Redding Basin Finite Element Model (REDFEM) included transmissivity estimates of
less than 1,000 ft2/day (hydraulic conductivity of 5 ft/day) in the northern portion of the subbasin to more
than 200,000 ft2/day (hydraulic conductivity of 300 ft/day) in the southern portion of the subbasin
(CH2M HILL, 2011). These values represent the estimated transmissivity for the entire thickness of
unconsolidated materials of the principal aquifers overlying the Chico Formation (Figure 3-9) as opposed
to aquifer thickness associated with a well screen (as is the case for specific capacity estimates).
Estimates of transmissivity and hydraulic conductivity will be further refined in the numerical groundwater
flow model development effort being performed to support this GSP.

339

Storativity

340
341
342
343
344
345
346
347
348
349
350

Storativity (or storage coefficient) is the volume of water released from (or taken into) storage in the
aquifer system per unit area per unit change in head (i.e., groundwater elevation). In general, unconfined
aquifer systems have relatively higher storativity values (typically known as specific yield), whereas
confined aquifer systems have lower storativity values. Point estimates of aquifer storage from hydraulic
testing within the Anderson Subbasin are currently unavailable. Values incorporated into REDFEM
include a specific yield of 10 percent for shallow portions of the basin aquifer and a specific storage of
2×10-6 per foot for the deeper portions of the aquifer. Storativity values are computed by multiplying the
specific storage value by the aquifer thickness. The assumed resulting storativity values for the deeper
model layers in REDFEM range from 1×10-4 to 4×10-3 (CH2M HILL, 2011). Similar to transmissivity,
storage properties will be further refined in the numerical groundwater flow model that is being developed
as part of this GSP.

3-8

Domestic Wells (80 logs): 6 to 9,000 ft2/day with a geometric mean of 230 ft2/day
Public Wells (8 logs): 120 to 13,750 ft2/day with a geometric mean of 2,400 ft2/day
Industrial and Irrigation Wells (11 logs): 600 to 35,000 ft2/day with a geometric mean of 3,300 ft2/day
Monitoring Wells, Test Wells, and Unknown Well Type (15 logs): 80 to 22,000 ft2/day with a geometric
mean of 1,325 ft2/day

Domestic Wells (57 logs): 0.2 to 500 ft/day with a geometric mean of 11 ft/day
Public Wells (4 logs): 42 to 230 ft/day with a geometric mean of 87 ft/day
Industrial and Irrigation Wells (9 logs): 5.5 to 113 ft/day with a geometric mean of 19 ft/day
Monitoring Wells, Test Wells, and Unknown Well Type (14 logs): 2.5 to 735 ft/day with a geometric
mean of 43 ft/day
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351

3.1.6.5

Natural Recharge Areas

352
353
354

Recharge to the principal aquifers (i.e., Tuscan and Tehama Formations) in the Anderson Subbasin and
the shallower, overlying water-bearing units occurs through a combination of the following (DWR, 1968;
Pierce, 1983):

355
356
357
358

•
•
•
•

359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375

Recharge to aquifer systems is influenced by a number of parameters including (but not limited to) the
following: surface soil infiltration capacity; land use/vegetative cover; topography; lithology; and the
frequency, intensity, duration, and volume of precipitation. Figure 3-10 presents the distribution of the Soil
Agricultural Groundwater Banking Index (SAGBI) for the Anderson Subbasin. The SAGBI was developed
by the University of California–Davis as part of a study of the potential to bank groundwater, while
maintaining healthy crops as a drought management strategy (O’Geen et al., 2015). The SAGBI data
presented on Figure 3-10 are based on the following factors: infiltration capacity of soils, the duration that
the root zone would be anticipated to remain saturated, topography, potential for leaching of high-salinity
soils to degrade groundwater quality, and the susceptibility of soils to compact and erode. As shown on
Figure 3-10, the SAGBI indicates that much of the western (foothills of the Klamath Mountains and Coast
Ranges) and central portions of the subbasin overlie areas with a moderately poor to very poor potential
for groundwater recharge. Areas within and along stream channels, especially those of the Sacramento
River and Cottonwood Creek, represent areas of good to excellent potential for groundwater recharge;
however, groundwater levels in these areas are often shallow, limiting the quantity of recharge that can
enter the shallow aquifer. This distribution provides one source of information on where natural recharge
to the groundwater system likely occurs. Quantitative estimates of natural and anthropogenic recharge
are discussed further in Chapter 4, Water Budgets.

376

3.1.6.6

377
378
379
380
381
382
383
384

Natural groundwater discharge areas within the Anderson Subbasin include groundwater discharge to
surface-water bodies (streams, ponds, wetlands), subsurface outflow to adjacent subbasins, and shallow
groundwater ET by phreatophytes. Although groundwater discharge to streams has not been mapped,
previous numerical modeling efforts indicate that the Sacramento River and at least the lower portions of
primary tributaries are gaining streams. REDFEM output indicates that the Sacramento River gains
approximately 700,000 AF/yr (on average) from groundwater as it flows through the RAGB. Updated
estimates of the location and magnitude of natural groundwater discharge are discussed further in
Chapter 4, Water Budgets.

385
386
387
388
389
390
391
392
393
394
395
396
397
398
399

Figure 3-11 presents the distribution of potential groundwater-dependent ecosystems (GDEs) within the
Anderson Subbasin contained in the DWR Natural Communities (NC) dataset (DWR, 2020c). The NC
dataset is the product of a collaborative effort among DWR, California Department of Fish and Wildlife,
and The Nature Conservancy. These agencies compiled and screened information from 48 datasets
(such as the National Hydrography Dataset, National Wetlands Inventory, Vegetation Classification and
Mapping Program, and Classification and Assessment with Landsat Of Visible Ecological Groupings) to
produce the NC dataset. As defined in the NC dataset, the two classifications of GDEs are (1) wetland
features commonly associated with the surface expression of groundwater under natural, unmodified
conditions (NC wetland) and (2) vegetation types commonly associated with the subsurface presence of
groundwater (NC vegetation or phreatophytes). Within the Anderson Subbasin, NC wetlands typically
occur within and immediately adjacent to stream channels (primarily the Sacramento River and
Cottonwood Creek), whereas NC vegetation areas are typically present in floodplain areas associated
with streams. However, there has been no independent verification that the locations shown on this map
constitute actual GDEs; therefore, Figure 3-11 shows only potential GDEs. Additional field
reconnaissance may be necessary to further inform the potential existence of these GDEs.

Groundwater recharge from precipitation
Groundwater recharge from applied water
Groundwater recharge from streams and irrigation canals
Subsurface inflow from adjacent subbasins

Natural Discharge Areas
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400

3.2

401
402
403
404
405

This section describes current and historical groundwater conditions in the Anderson Subbasin. Unless
otherwise specified, current conditions will refer to conditions occurring after January 1, 2015, and
historical conditions will refer to those occurring prior to January 1, 2015. The groundwater conditions
described in the following sections present the current and historical variability of groundwater levels and
groundwater quality.

406

3.2.1

407
408
409
410
411
412
413
414
415

The assessment of groundwater elevation conditions in the Anderson Subbasin is largely based on data
collected by DWR from March 16, 1954 to April 11, 2019. The groundwater-level monitoring network in
the Anderson Subbasin comprises 47 groundwater wells gauged by DWR, Clear Creek CSD, Shasta
County, and USGS (DWR; 2019a; DWR, 2019b; USGS, 2019a). Groundwater wells in the monitoring
network have various uses including residential, irrigation, industrial, and observation, as well as two
groundwater wells with the designation of other, one groundwater well with a designation of unknown,
and five groundwater wells without a designation for well usage. The location and type of monitoring
program are shown on Figure 2-9 and listed in Table 3-1. Data collected by Clear Creek CSD and Shasta
County are maintained under the DWR groundwater elevation dataset.

416
417
418
419

Groundwater elevation data have been routinely collected in the subbasin to provide data to better
understand seasonal changes and to monitor longer-term trends in groundwater levels. A general
summary of the historical groundwater-level monitoring activities conducted within the Anderson
Subbasin since 1954 is described below:

420
421
422
423
424
425
426
427

•
•
•
•
•
•
•
•

428
429
430
431

The amount of available groundwater-level data for a given well varies from 1 measurement at the USGSmonitored wells to over 400 data points at a DWR-monitored location. The period of record for wells
included in the DWR dataset ranges from 1 year at Well 1, to 63 years of groundwater-level monitoring at
30N/04W-05K01 and 30N/04W-23G01, with an average period of record of nearly 22 years.

432
433
434

Due to the various regional and local influences on groundwater elevations, characterization of subbasin
groundwater elevation conditions was completed using three methodologies: groundwater elevation
contour maps, hydrographs, and vertical hydraulic gradients, as follows:

435
436
437

•

Groundwater elevation contour maps show the geographic distribution of groundwater elevations at a
specific time. Contours and posted groundwater elevations represent the elevation of the water table
in elevation units of feet NAVD88.

438
439
440

•

Hydrographs show variations in groundwater elevations at an individual well over time. A review of
hydrographs can provide insight to both seasonal and longer-term temporal trends in groundwater
elevations.

441
442

•

Vertical hydraulic gradients provide information on the potential for vertical groundwater flow at a
given location.

443
444

A summary of current and historical groundwater elevations and evaluations of vertical and horizontal
flow directions are included herein.

3-10

Groundwater Conditions

Groundwater Elevations

Between 1954 and 1969, DWR gauged up to 11 groundwater wells monthly to triennially
Between 1970 and 1999, DWR gauged up to 16 groundwater wells monthly to semiannually
Between 2000 and 2009, DWR gauged up to 25 groundwater wells triennially to semiannually
Between 2010 and 2019, DWR gauged up to 27 groundwater wells weekly to semiannually
Between 2004 and 2018, DWR used transducers to gauge up to 20 groundwater wells monthly
Between 2016 and 2019, Shasta County gauged 1 groundwater well semiannually
Between 2016 and 2017, CCCSD gauged 1 groundwater well three times
Between January 2018 and April 2019, USGS gauged 6 groundwater wells one time
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3.2.1.1

Groundwater Elevation Contours and Horizontal Groundwater Gradients

446
447
448
449
450
451
452
453

Because the Anderson Subbasin comprises a portion of the larger RAGB and groundwater flow is not
affected by jurisdictional boundaries (such as subbasin boundaries), a regional review of groundwaterlevel data is important for understanding groundwater flow on a basinwide scale. Consistent with GSP
requirements, groundwater-level data for two recent timeframes, March 19 through April 3, 2018 (spring)
and October 16 through October 26, 2018 (fall), were used to create groundwater elevation contour maps
for the RAGB. Groundwater levels in wells within the Anderson Subbasin were measured between March
19 and March 30, 2018 (spring) and October 16 and October 26, 2018 (fall). These groundwater
measurements represent the most recent groundwater-level data as of the time of this evaluation.

454
455
456
457
458
459

The first step in the process of groundwater elevation contouring was to identify wells representative of
groundwater conditions across the RAGB (that is, completed at consistent depths within the primary
aquifer units). With some exceptions, wells included in the contouring were generally completed between
depths of 50 and 150 feet below ground surface (bgs). A limited number of wells completed shallower
(between 30 and 60 feet bgs) and deeper (between 150 to 880 feet bgs) were considered outlier data and
were not included in the contouring.

460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484

As mentioned in Section 2.2.1.3, Sacramento River serves as a northern and eastern boundary, and
Cottonwood Creek serves as a southern boundary for the Anderson Subbasin. These surface-water
bodies are inferred to be gaining streams, or streams in which the stream stage is at a lower elevation
than the underlying water table. Thus, groundwater moves from the aquifer into the stream channel. A
gaining stream is hydraulically connected to the water table; and as a result, surface-water elevations in
perennial streams that are coupled with the underlying aquifer must be considered when generating water
table elevation contours. Because the Sacramento River is perennial and coupled with the groundwater
system, the river surface elevation was included in groundwater contouring. The river gauge below
Keswick Reservoir (11370500) and the river gauge at Bend Bridge in Red Bluff (11377100) served as
upper and lower extents for consideration of Sacramento River stages in groundwater elevation
contouring (USGS, 2019a). The topographic data (discussed in Section 3.1.1) were used to help inform
Sacramento River stage between Keswick Reservoir and Bend Bridge. The average surface-water
elevations between March 19 through April 3, 2018 (spring) and October 16 through October 26, 2018
(fall) at the Keswick Reservoir and Bend Bridge river gauges were computed. The average surface-water
elevations at the two river gauges during the dates above were compared to the surface-water elevations
in the digital elevation model near these two locations. The average spring surface-water elevation was
more similar to the topographic elevation measured in the digital elevation model; thus, the topographic
elevations along the Sacramento River were extracted from the digital elevation model to represent spring
2018 surface-water elevations. The fall 2018 Sacramento River surface-water elevations were
interpolated from the previously extracted elevations from the digital elevation model and the difference
between the spring 2018 and fall 2018 surface-water elevations at the river gauges. Because there is a
lack of measured groundwater-level data in the northern and western portions of the Anderson Subbasin,
groundwater elevation output from REDFEM (CH2M HILL, 2011) were used to augment the dataset used
in the contouring in these sections of the Anderson Subbasin. Groundwater elevation contours for the
Anderson Subbasin for spring and fall 2018 are shown on Figures 3-12 and 3-13, respectively.

485
486
487
488
489
490
491
492
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494
495

During spring and fall 2018, groundwater flow in the Anderson Subbasin was generally east toward the
Sacramento River. Groundwater flow directions and variations in groundwater elevation generally mimic a
muted version of ground surface topography. Horizontal hydraulic gradients are estimated to be steeper
in the western portion of the Anderson Subbasin, where transmissivity is lower, and flatter in the eastern
portion of the subbasin, near the Sacramento River, where transmissivity is higher. The steepest
horizontal hydraulic gradient is near 30N/06W-03M01, with both a spring and fall 2018 hydraulic gradient
of approximately 0.027 foot per foot (ft/ft). The shallower horizontal gradients in the east near 30N/03W32P03 are approximately 0.0016 ft/ft in spring 2018 and 0.0014 ft/ft in fall 2018. Measured spring and fall
2018 groundwater elevations considered in the contouring ranged from a high of approximately 990 feet
NAVD88 at 30N/06W-03M01 in the western portion of the subbasin to a low of approximately 387 feet
NAVD88 at 30N/03W-32P03 in the farthest eastern portion.
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497
498
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500
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504

A comparison of Figures 3-12 and 3-13 shows that wells with groundwater levels measured in both spring
and fall 2018 generally exhibit a decrease in groundwater levels between spring and fall. Generally, most
groundwater recharge occurs from increased precipitation and less groundwater pumping in winter and
spring. Conversely, groundwater recharge decreases during summer and fall when there is less
precipitation and more groundwater pumping. Twenty-one of the twenty-eight wells with measurements in
both spring and fall demonstrated declining groundwater levels, ranging from a decline of 0.29 foot at well
30N/06W-03M01 to a maximum decline of 4.1 feet at well 29N/05W-11A2. Groundwater levels in seven
wells have increasing groundwater levels between spring and fall 2018, ranging from a rise of 1.45 foot at
well 30N/03W-18B02 to a maximum rise of 8.6 feet at well 29N/04W-03R06.

505

3.2.1.2

506
507
508
509
510
511

As mentioned above, the Anderson Subbasin groundwater monitoring network consists of groundwater
wells monitored by multiple agencies, with data maintained by either USGS or DWR. Each of the six
USGS-monitored groundwater wells has only one groundwater-level measurement, whereas the DWR
dataset is more robust, with an average of approximately 145 datapoints per groundwater well. With the
USGS and DWR datasets combined, temporal groundwater-level data for the Anderson Subbasin date as
far back as March 16, 1954, with some locations continuing to be updated annually.

512
513
514
515
516
517
518

Temporal trends in groundwater elevations can be assessed with hydrographs that plot changes in
groundwater elevations over time. Figure 3-14 depicts locations and hydrographs of representative wells
in the Anderson Subbasin. The points on the plots represent groundwater elevation measurements,
whereas the color-coded bars on the hydrographs represent the Sacramento Valley Water Year Index
(as discussed in Section 3.1.2.1). Representative wells were chosen based on their distribution across
the subbasin, and the timeframe and continuity of their monitoring record. A complete set of hydrographs
is included in Appendix C.

519
520
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528
529
530
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532

Historical groundwater-level records for the Anderson Subbasin indicate groundwater levels have been
relatively consistent, generally without long-term trends of increasing or decreasing groundwater levels, as
indicated by the hydrographs for wells 29N/04W-02P01 and 30N/05W-02Q01 (Figure 3-14). However,
some well locations in the Anderson Subbasin exhibit spatial and temporal variability with groundwater
levels generally increasing at location 30N/04W-23G01 and decreasing groundwater levels at 29N/04W04R03. Groundwater levels in 30N/04W-23G01 have generally increased from approximately 385 feet
elevation during the 1976-1977 drought to nearly 400 feet elevation in 2011. Recent groundwater levels
(since 2013) show declines during the recent dry and critical water years. Conversely, groundwater levels
at location 29N/04W-04R03 indicate longer-term declining groundwater levels. Groundwater levels at
29N/04W-04R03 have generally decreased from approximately 450 feet elevation in 1970 to
approximately 440 feet elevation in 2004. Groundwater levels in 29N/05W-11A02 have been more variable
over time, increasing from approximately 450 feet elevation in the early 1970s to approximately 465 feet
elevation in 1985, at which point groundwater levels remained relatively consistent until the two droughts
between 2007 and 2015, when groundwater levels decreased to approximately 455 feet elevation.
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535
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Although there have been relatively few long-term changes in groundwater levels, there are seasonal
variations in groundwater levels that are evident in hydrographs. Figure 3-14 shows that groundwater
levels in many wells can fluctuate between 0 and 10 feet within a year. In general, groundwater levels
increase during the rainy season only to decrease during the dry season. As discussed in Section 3.1.2.1,
precipitation has been variable in the RAGB, with multi-year droughts (critical and dry water years)
occurring between 1976 and 1977, 1987 to 1992, 2007 to 2009, and 2013 to 2015, and wet years
occurring between 1970 to 1975, 1982 to 1984, and 1995 to 2000.

540
541
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545

Groundwater levels in most of the wells shown on Figure 3-14 depict some influence from droughts and
wet periods. Groundwater levels in groundwater wells 29N/04W-02P01, 29N/05W-11A02, 30N/04W23G01, and 30N/05W-02Q01 are responsive to multi-year wet and dry periods. The intermittent droughts
between 2007 and 2015 had a large impact on groundwater levels in 29N/05W-11A02, 30N/04W-23G01,
and 30N/05W-02Q01, with groundwater levels decreasing by approximately 10 to 20 feet during
droughts. Conversely, even brief wet periods have resulted in increasing groundwater levels at these
3-12
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locations. Wet and dry climatic periods are similarly pronounced in the groundwater-level records of many
other wells in the Anderson Subbasin.

548

3.2.1.3

549
550
551
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The potential for groundwater to move vertically within an aquifer system is evaluated by comparing
groundwater elevations in wells screened at different depths. Because groundwater elevations change
spatially, the potential for vertical movement is computed between wells of differing depths that are in
proximity to each other (that is, a well cluster or a multiple completion well). For the purposes of this
analysis, the vertical hydraulic gradient is computed as the groundwater elevation at the shallower well
minus the groundwater elevation at the deeper well divided by the vertical distance between the well
screen midpoints. Based on this calculation method, a positive vertical hydraulic gradient represents the
potential for downward groundwater flow, and a negative vertical hydraulic gradient represents the
potential for upward groundwater flow. The larger the value of the vertical hydraulic gradient (either
positive or negative), the stronger the potential for upward or downward groundwater flow. When
comparing groundwater elevations over time (hydrographs) measured in well clusters (such as presented
on Figures 3-15a through 3-15f), there is the potential for some groundwater from the well completion
with higher groundwater elevation to flow vertically toward the well completion with the lower groundwater
elevation. If the well with the higher groundwater elevation is shallower than the well with the lower
groundwater elevation, then the potential for downward vertical groundwater flow exists. If the well with
the higher groundwater elevation is deeper than the well with the lower groundwater elevation, the
potential for upward vertical groundwater flow exists.
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There are six clusters of wells in the Anderson Subbasin, wherein each well in the cluster is within
80 feet of the other (Figures 3-15a through 3-15f). These well pairs/clusters include the 29N/04W-03R,
30N/03W-18B, 30N/04W-10H, 30N/04W-22F, 30N/04W-23M, and 30N/04W-25D wells. Because it
appears that well pair 30N/04W-10H04 and 30N/04W-10H05 is a replacement for well pair 30N/04W10H02 and 30N/04W-10H03 (based on the similarity in well construction and the periods of
measurements), data for these locations are plotted on the same figure. General observations with
respect to potential vertical groundwater flow is as follows:

573
574
575

•

Vertical Hydraulic Gradients

Well clusters/pairs 29N/04W-03R, 30N/04W-22F, 30N/04W-23M, and 30N/04W-25D are located
along the ACID canal and show generally downward vertical gradients (Figures 3-15a, and
Figures 3-15d through 3-15f).

576
577
578

–

The potential for vertical groundwater flow is small at the 30N/04W-22F and 30N/04W-25D
clusters (Figures 3-15d and 3-15f) as indicated by the very small to no difference in groundwater
elevations between the well completions.

579
580
581
582
583

–

Although there is generally the potential for downward vertical flow near the 29N/04W-03R well
cluster, the second shallowest completion (29N/04W-03R05) has the lowest groundwater
elevation in the well cluster. This suggests that groundwater is converging on this depth interval
(the potential for upward flow from the deeper three completions and downward flow from the
shallower completion exists).

584
585
586

–

The drawdown in groundwater levels at deeper well 30N/04W-23M02 during 2013 through 2015
is likely related to pumping at the ACID Barney Road well, approximately 400 feet away
(Figure 3-15e).

587
588
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590
591
592
593
594

•

Vertical groundwater flow directions in well pairs near the Sacramento River vary spatially. The
30N/03W-18B well pair indicate generally upward groundwater flow over the period of record
(Figure 3-15b). Upward vertical groundwater flow near the Sacramento River is consistent with the
river being a regional groundwater discharge area. The 30N/04W-10H well pairs, located nearly
3 miles upstream of the 30N/03W-18B well pair, show more seasonal variability in vertical
groundwater flow directions (Figure 3-15c). During the wet months, vertical flow directions are
generally upward, and during the dry months when groundwater usage is generally greater, vertical
hydraulic gradients are generally downward.
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Vertical hydraulic gradients calculated from groundwater well data measured in spring, summer, and fall
2018 are summarized in Table 3-2. As described above, vertical hydraulic gradients vary spatially, with
depth and with the seasons. As previously discussed, vertical hydraulic gradients are generally
downward, but can be upward near the Sacramento River and at greater depths near the ACID canal.
Vertical hydraulic gradients range between -0.06 ft/ft to 0.38 ft/ft.
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3.2.2

601
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Surface water that is in hydraulic communication with the groundwater flow systems is referred to as
interconnected surface water. If the groundwater elevation beneath a stream is higher than the stream
stage (i.e., surface-water elevation), the stream is considered to be a gaining stream, because it gains
water from the underlying aquifer. If the groundwater elevation is lower than the stream stage, the stream
is considered to be a losing stream, because it loses water to the underlying aquifer. If the water table is a
sufficient distance below the streambed elevation, the stream and groundwater are considered to be
disconnected (or decoupled), and the leakage rate of water from the stream to the underlying aquifer is
independent of the water table elevation.

609
610
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614
615
616

As previously discussed, the RAGB is bounded on the east by the Cascade Range, on the
north/northwest by the Klamath Mountains, and on the west/southwest by the Coast Range. Following
rain and snowmelt events, the resulting discharge to surface-water channels and infiltration to the aquifer
system produces flow within the tributaries to the perennial Sacramento River and recharges the aquifer
within the RAGB. To identify areas where interconnected surface water and groundwater may be present,
an analysis was performed based on reviewing depth-to-groundwater data. The underlying assumption of
this analysis is that the shallower the depth to groundwater, the more likely that area is in hydraulic
connection with nearby stream channels.

617
618
619
620
621
622
623

To document this relationship, the groundwater elevation contours for spring of 2018 were compared to
ground surface elevations presented in Section 3.1.1 to estimate the depth to groundwater across the
Anderson Subbasin. Spring 2018 was selected because it represents a period of seasonal high
groundwater levels that would be anticipated to result in greater connection between groundwater and
surface-water features in the Anderson Subbasin. Figure 3-16 presents the results of that analysis and
shows that groundwater in the Anderson Subbasin is generally greater than 20 feet bgs in most of the
subbasin.

624
625
626
627

Most areas of interconnected surface water and groundwater are located along the Sacramento River
and Cottonwood Creek where surface water flows perennially. Additional areas of potentially
interconnected surface water and groundwater are located along the lower reaches of Anderson, Clear,
and Olney Creeks.

628
629
630
631

This analysis of locations of interconnected surface water is based on available data but contains
significant uncertainty. Additional data are needed to reduce uncertainty and refine the map of
interconnected surface water and groundwater. The main source of these data will be the numerical
model being developed as part of this GSP.

632

3.2.3

633

To be included in a future draft of this chapter.

634

3.2.4

635

The RAGB is not vulnerable to seawater intrusion, given its distance from the Pacific Ocean.
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636

3.2.5

Groundwater Quality

637
638
639
640
641
642
643
644

This section presents a summary of current groundwater quality conditions within the Anderson Subbasin.
The EAGSA does not have regulatory authority over groundwater quality and is not charged with
improving groundwater quality in the Anderson Subbasin under SGMA. Although there may be localized
areas of impairment, the overall quality of groundwater in the Anderson Subbasin is good and suitable for
the designated beneficial uses of the subbasin. Although projects and actions implemented by the
EAGSA are not required to improve groundwater quality under SGMA, the management actions and
projects recommended must not further degrade groundwater quality, as compared with baseline
(i.e., January 2015) conditions.

645
646
647
648
649

SWRCB monitors and regulates activities and discharges that can contribute to constituents that are
released to groundwater over large areas. The SWRCB’s GAMA program compiles groundwater quality
data from a variety of sources and makes these data available to the public for download by county
(SWRCB, 2020b). Groundwater quality monitoring programs incorporated into the dataset include the
following:

650
651
652
653
654
655
656

•
•
•
•
•
•
•

657
658
659
660

The Shasta County dataset was downloaded, and a compiled dataset of publicly available groundwater
quality results from the Anderson Subbasin was used for establishing baseline groundwater quality in the
subbasin. Groundwater quality data were then compared to an applicable regulatory standard including
the following:

661

•

Primary MCLs established by either EPA or the California EPA (Cal/EPA), whichever was more strict

662
663

•

Secondary maximum contaminant levels (SMCLs) established by either EPA or Cal/EPA, whichever
was more strict

664

•

Federal Action Level established by EPA

665

•

Cancer or non-cancer Health Based Screening Level established by USGS

666

•

Chronic non-cancer Human Health Benchmark for Pesticides established by EPA

667

•

Federal Health Advisory Level established by EPA

668

•

Reference Dose as a drinking water level

669

•

National Academy of Science Health Advisory Level

670

•

California Cancer Potency Factor

671

•

California Proposition 65 Safe Harbor Levels as a drinking water level

672

•

SWRCB notification levels

673
674
675
676
677
678
679

The following analyses used analytical data collected between 2000 and 2019 to compare to State or
federal groundwater limits. Detected concentrations of constituents based on groundwater analytical data
were compared to the associated regulatory limit to evaluate whether the concentration was higher (an
exceedance) or lower (a non-exceedance) than the limit. Most tested constituents were either nondetect
or detected at concentrations below regulatory limits. Constituents with low detection frequencies do not
represent pervasive groundwater quality issues throughout the Anderson Subbasin; these constituents
will not be considered further in this GSP.

Data from a GAMA domestic well sampling program
USGS GAMA program
Lawrence Livermore National Laboratory GAMA program
Data from the Department of Pesticides Regulation groundwater sampling program
Data from groundwater sampling programs conducted by DWR
Data from the California Department of Public Health’s sampling of public water supply wells
Data from sampling of environmental monitoring wells at regulated sites
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680
681
682
683
684
685

Figures 3-18 and 3-19 present the distribution of sampled locations and locations of exceedances for
each constituent that exceeded the applicable regulatory limit at 10 percent or more of the sampled
locations. The locations are symbolized as either non-exceedance (indicating that the constituent has not
exceeded the applicable limit in any of the samples at a given well) or symbolized by the number of
exceedances over time at a given location. Groundwater quality data included in the analysis of recent
subbasin groundwater quality are presented in Appendix D.

686
687
688
689
690
691
692
693
694

In the Anderson Subbasin, the following water quality constituents were identified to have exceedances in
10 percent or more of tested groundwater wells: chromium, iron, manganese, benzene, gasoline,
kerosene, tert-butyl alcohol (TBA), and methyl-tert-butyl ether (MTBE). Naturally occurring water quality
constituents may include the metals chromium, iron, and manganese; whereas groundwater quality
constituents related to human activity include the fuel-related compounds, such as benzene, gasoline,
and kerosene, and the non-hydrocarbon solvents TBA and MTBE. Table 3-3 summarizes the analytical
results for each of the above water quality constituents. Although available data show localized areas of
potential groundwater impairments, the overall quality of groundwater in the Anderson Subbasin is good
and suitable for the designated beneficial uses of the subbasin.

695

3.2.5.1

696
697
698

Point-source contamination data collection activities take place in the Anderson Subbasin in response to
known or potential sources of groundwater contamination. These sources include leaking underground
storage tank (LUST) sites and various other state cleanup sites.

699
700
701
702
703

SWRCB and DTSC have the responsibility for cleanup and monitoring of point-source pollutants. Both
entities make all related materials available to the public through two public portals: GeoTracker managed
by SWRCB (SWRCB, 2020c) and EnviroStor managed by DTSC (DTSC, 2020). Figure 3-20 presents a
map with locations of active remediation sites within the Anderson Subbasin, and Table 3-4 summarizes
the active remediation sites.

704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724

The SWRCB’s GeoTracker database identifies five open LUST remediation sites, five other sites linked to
fuel storage areas or spills at a gas station, a former dry cleaner location, the Winemucca Trading
Co/former Shasta Paper Treatment Lagoons, the former Branstetter Mill, Redding Lumber Transport,
Northstate Recycling, and a Pacific Gas & Electric (PG&E) manufactured gas plant (MGP) as sites with
potential or actual groundwater contamination within the Anderson Subbasin. DTSC’s EnviroStor
database also identifies the former Branstetter Mill (but with differing constituents of concern than the
GeoTracker listing) and the Winemucca Trading Co/former Shasta Paper Treatment Lagoons, but lists
the former Shasta Paper site as two separate open sites under different site names (Simpson Paper
Company and Plainwell Paper). The EnviroStor database redirects the user to the GeoTracker database
for more information on the former Shasta Paper sites. The DTSC EnviroStor database identifies the
PG&E MGP site (formerly the Redding Gas Company) as a location with potential or actual groundwater
contamination. The GeoTracker database also has a listing for the PG&E MGP, but the site is recognized
as completed, the case is closed, and the site only has continued operation and maintenance. DTSC’s
EnviroStor database identifies the J H Baxter & Company site and the Roseburg Lumber Company site
as locations that may be open with potential or actual groundwater contamination within the Anderson
Subbasin. The EnviroStor database redirects the user to “Other Agency” for more information on the
J H Baxter & Company site and redirects the user to the GeoTracker database for more information on
the Roseburg Lumber Company site; however, attempts to locate these sites have been unsuccessful as
the GeoTracker database does not contain an entry for either remediation site. Resolution of the status of
these potentially open remediation sites remains a data gap that will be filled via additional
communication with DTSC and/or SWRCB.

725
726
727
728

As indicated in Table 3-4, point-source contaminants include gasoline, metals, petroleum and petroleum
based constituents, dioxins, insecticides and pesticides and other pest related chemicals, solvents or
non-petroleum hydrocarbons, and halogenated organic compounds or organic compounds with halogen.
Although these constituents are of concern, only fuel-related compounds and metals were detected in
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729
730

more than 10 percent of sampled wells within the Anderson Subbasin to warrant inclusion in the GSP
monitoring program.

731

3.2.5.2

732
733
734
735
736
737
738
739

In addition to the above potential constituents of concern, there exists a potential source of saline water
intrusion from the Chico Formation. The Chico Formation, which underlies the primary aquifer units of the
RAGB, contains saline, connate water under artesian pressure (Pierce, 1983). The Chico Formation is
composed of marine deposits of sandstone, conglomerates, and shale, most of which are of low
permeability with a few exceptions. Pumping at depths near the top of the Chico Formation could
potentially induce upward migration of the saline water into the principal aquifers. No historical evidence
indicates widespread migration of saline water from the Chico Formation into the principal aquifers as a
result of groundwater use.

740

3.2.6

741
742
743
744
745
746
747

Land subsidence was recently measured across the Sacramento Valley by DWR, and results were
published in the report 2017 GPS Survey of the Sacramento Valley Subsidence Network (DWR, 2018).
The DWR document provides no indication of inelastic subsidence to have occurred in the entire RAGB.
Furthermore, the distribution of unconsolidated deposits without extensive low-permeability aquitards in
the RAGB indicates that the RAGB is also not particularly vulnerable to pumping-induced land
subsidence. As such, land subsidence from groundwater extraction in the Anderson Subbasin is not
considered an issue of concern.

Connate Water

Land Subsidence

GES0905191027RDD
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Table 3-1. Anderson Subbasin Groundwater Monitoring Network
Easting

Northing

Well Type

Monitoring Agency

Ground Surface Elevation
(feet NAVD88)

Reference Point Elevation
(feet NAVD88)

Total Well Depth
(feet bgs)

Top of Well Screen
(feet bgs)

Bottom of Well Screen
(feet bgs)

29N/03W-03L01

6508501.448

2027822.572

--

USGS

366

--

80

--

--

29N/03W-06P01

6492811.675

2025599.187

Residential well

DWR

412.24

412.54

69

--

--

29N/04W-01Q01

6488356.696

2026158.589

Residential well

DWR

418.52

419.52

100

--

--

29N/04W-02F01

6481719.452

2028411.688

--

USGS

479

--

492

--

--

29N/04W-02M02

6480411.608

2026950.932

Irrigation well

DWR

462

464.2

270

160

255

29N/04W-02P01

6481522.479

2025796.118

Other

DWR

447.49

447.99

425

165

425

29N/04W-03R02

6479654.939

2026562.585

Observation well

DWR

457.84

460.49

917

740

880

29N/04W-03R03

6479654.939

2026562.585

Observation well

DWR

457.84

460.33

696

515

660

29N/04W-03R04

6479654.939

2026562.585

Observation well

DWR

457.84

460.15

438

380

390

29N/04W-03R05

6479654.939

2026562.585

Observation well

DWR

457.84

460.03

254

128

188

29N/04W-03R06

6479651.04

2026562.598

Observation well

DWR

457.84

459.81

76

40

60

29N/04W-04R03

6474653.559

2026385.74

Residential well

DWR

507.48

507.48

96

--

--

29N/04W-05Q01

6468328.704

2025826.251

Residential well

DWR

512.5

513

152

--

--

29N/05W-03K01

6445973.827

2027704.965

--

USGS

574

--

157

--

--

29N/05W-07B01

6430582.47

2025125.502

Irrigation well

DWR

551.56

555.66

450

--

--

29N/05W-09L01

6439772.048

2021251.763

Residential well

DWR

517.55

517.55

140

100

140

29N/05W-11A02

6452974.047

2025057.407

Irrigation well

DWR

514.54

514.54

360

110

356

30N/03W-18B01

6493690.642

2051435.115

Observation well

DWR

400.12

399.49

55

30

55

30N/03W-18B02

6493701.217

2051435.814

Observation well

DWR

400.1

399.47

164

110

164

30N/03W-18F02

6492322.353

2049424.831

Residential well

DWR

397.56

398.56

52

--

--

30N/03W-29K01

6499390.17

2038440.766

Residential well

DWR

422.14

422.54

72

--

--

30N/03W-30N01

6491866.91

2036129.707

Unknown

DWR

452.44

453.54

150

--

--

30N/03W-30Q02

6493079.327

2036191.111

Observation well

DWR

445.09

444.37

103

70

103

30N/03W-32P03

6497602.699

2031267.524

Observation well

DWR

434.07

433.74

101

60

101

30N/04W-05K01

6465919.666

2058882.962

Industrial well

DWR

457.59

459.09

300

45

300

30N/04W-06B03

6463349.279

2061946.658

Residential well

DWR

452.6

455.6

312

--

--

30N/04W-10H02

6479484.728

2054892.592

Observation well

DWR

410.47

409.88

40

20

40

30N/04W-10H03

6479484.728

2054892.592

Observation well

DWR

410.57

410.02

150

100

150

30N/04W-10H04

6479557.953

2054826.774

Observation well

DWR

418.8

421.3

62

35

62

30N/04W-10H05

6479552.615

2054811.492

Observation well

DWR

418.7

421.2

161

110

161

30N/04W-22F02

6477735.921

2044142.988

Observation well

DWR

447.86

447.36

113

70

113

30N/04W-22F03

6477740.031

2044124.031

Observation well

DWR

447.64

447.09

202

170

202

Location ID
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Table 3-1. Anderson Subbasin Groundwater Monitoring Network
Easting

Northing

Well Type

Monitoring Agency

Ground Surface Elevation
(feet NAVD88)

Reference Point Elevation
(feet NAVD88)

Total Well Depth
(feet bgs)

Top of Well Screen
(feet bgs)

Bottom of Well Screen
(feet bgs)

30N/04W-22F04

6477673.925

2044163.966

Observation well

DWR

447.8

449.96

540

480

540

30N/04W-23A01

6485186.031

2045896.406

--

USGS

404

--

80

--

--

30N/04W-23G01

6482927.12

2043989.068

Industrial well

DWR

452.55

452.35

345

324

345

30N/04W-23M01

6481410.172

2042877.84

Observation well

DWR

472.33

471.72

114

80

114

30N/04W-23M02

6481425.501

2042883.983

Observation well

DWR

472.67

472.11

201

140

201

30N/04W-23M03

6481421.746

2043265.403

Irrigation well

DWR

467

469.3

465

150

455

30N/04W-25D03

6485633.332

2040414.851

Observation well

DWR

472.47

471.19

122

100

122

30N/04W-25D04

6485625.589

2040431.633

Observation well

DWR

472.07

471.16

201

150

201

30N/05W-02Q01

6451349.47

2057661.165

Residential well

DWR

712.61

713.11

180

116

176

30N/05W-05Q01

6435537.424

2056792.526

Irrigation well

DWR

822.62

823.12

264

224

244

30N/05W-18A01

6431397.446

2050799.469

--

USGS

865

--

255

--

--

30N/05W-23D01

6448502.646

2045144.513

Residential well

DWR

757.58

757.58

234

--

--

30N/06W-03M01

6411766.217

2058602.862

Observation well

Shasta County

1062.5

1062.5

130

--

--

30N/06W-35L01

6419356.268

2032439.926

Residential well

DWR
USGS

678
661

679
--

180
--

178
--

180
--

Well 1

6448299.647

2025348.972

Other

CCCSD

519

509

450

216

444

Location ID

Notes:
-- = information not available
bgs = below ground surface
CCCSD = Clear Creek Community Services District
DWR = California Department of Water Resources
NAVD88 = North American Vertical Datum of 1988
USGS - U.S. Geological Survey
The horizontal datum for well coordinates is North American Datum 1983, State Plane California Zone I in feet.
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Table 3-2. Anderson Subbasin Vertical Head Differences During Spring, Summer, and Fall 2018
Location ID of
Deep Well

Distance
Between Wells
(feet)

Measured Groundwater
Elevation in Shallow Well
(feet NAVD88)

Measured Groundwater
Elevation in Deep Well
(feet NAVD88)

Difference in
Groundwater Elevation
(feet)

Measurement Date of
Groundwater Levels

Screen Elevation of
Shallow Well
(feet NAVD88)

Screen Elevation of
Deep Well
(feet NAVD88)

Calculated Vertical
Hydraulic Gradient
(foot/foot)

29N/04W-03R06

29N/04W-03R05

3.90

418.31

387.83

30.48

3/19/2018

417.84-397.84

329.84-269.84

0.282

29N/04W-03R06

29N/04W-03R05

3.90

425.91

384.53

41.38

8/7/2018

417.84-397.84

329.84-269.84

0.383

29N/04W-03R06

29N/04W-03R05

3.90

426.91

385.68

41.23

10/17/2018

417.84-397.84

329.84-269.84

0.382

29N/04W-03R06

29N/04W-03R04

3.90

418.31

394.15

24.16

3/19/2018

417.84-397.84

77.84-67.84

0.072

29N/04W-03R06

29N/04W-03R04

3.90

425.91

391.65

34.26

8/7/2018

417.84-397.84

77.84-67.84

0.102

29N/04W-03R06

29N/04W-03R04

3.90

426.91

391.75

35.16

10/17/2018

417.84-397.84

77.84-67.84

0.105

29N/04W-03R06

29N/04W-03R03

3.90

418.31

392.95

25.36

3/19/2018

417.84-397.84

-57.16--202.16

0.047

29N/04W-03R06

29N/04W-03R03

3.90

425.91

390.03

35.88

8/7/2018

417.84-397.84

-57.16--202.16

0.067

29N/04W-03R06

29N/04W-03R03

3.90

426.91

390.03

36.88

10/17/2018

417.84-397.84

-57.16--202.16

0.069

29N/04W-03R06

29N/04W-03R02

3.90

418.31

392.09

26.22

3/19/2018

417.84-397.84

-282.16--422.16

0.035

29N/04W-03R06

29N/04W-03R02

3.90

425.91

389.09

36.82

8/7/2018

417.84-397.84

-282.16--422.16

0.048

29N/04W-03R06

29N/04W-03R02

3.90

426.91

389.07

37.84

10/17/2018

417.84-397.84

-282.16--422.16

0.050

29N/04W-03R05

29N/04W-03R04

0

387.83

394.15

-6.32

3/19/2018

329.84-269.84

77.84-67.84

-0.028

29N/04W-03R05

29N/04W-03R04

0

384.53

391.65

-7.12

8/7/2018

329.84-269.84

77.84-67.84

-0.031

29N/04W-03R05

29N/04W-03R04

0

385.68

391.75

-6.07

10/17/2018

329.84-269.84

77.84-67.84

-0.027

29N/04W-03R05

29N/04W-03R03

0

387.83

392.95

-5.12

3/19/2018

329.84-269.84

-57.16--202.16

-0.012

29N/04W-03R05

29N/04W-03R03

0

384.53

390.03

-5.5

8/7/2018

329.84-269.84

-57.16--202.16

-0.013

29N/04W-03R05

29N/04W-03R03

0

385.68

390.03

-4.35

10/17/2018

329.84-269.84

-57.16--202.16

-0.010

29N/04W-03R05

29N/04W-03R02

0

387.83

392.09

-4.26

3/19/2018

329.84-269.84

-282.16--422.16

-0.0065

29N/04W-03R05

29N/04W-03R02

0

384.53

389.09

-4.56

8/7/2018

329.84-269.84

-282.16--422.16

-0.007

29N/04W-03R05

29N/04W-03R02

0

385.68

389.07

-3.39

10/17/2018

329.84-269.84

-282.16--422.16

-0.005

29N/04W-03R04

29N/04W-03R03

0

394.15

392.95

1.2

3/19/2018

77.84-67.84

-57.16--202.16

0.006

29N/04W-03R04

29N/04W-03R03

0

391.65

390.03

1.62

8/7/2018

77.84-67.84

-57.16--202.16

0.008

29N/04W-03R04

29N/04W-03R03

0

391.75

390.03

1.72

10/17/2018

77.84-67.84

-57.16--202.16

0.008

29N/04W-03R04

29N/04W-03R02

0

394.15

392.09

2.06

3/19/2018

77.84-67.84

-282.16--422.16

0.005

29N/04W-03R04

29N/04W-03R02

0

391.65

389.09

2.56

8/7/2018

77.84-67.84

-282.16--422.16

0.006

29N/04W-03R04

29N/04W-03R02

0

391.75

389.07

2.68

10/17/2018

77.84-67.84

-282.16--422.16

0.006

29N/04W-03R03

29N/04W-03R02

0

392.95

392.09

0.86

3/19/2018

-57.16--202.16

-282.16--422.16

0.004

29N/04W-03R03

29N/04W-03R02

0

390.03

389.09

0.94

8/7/2018

-57.16--202.16

-282.16--422.16

0.004

29N/04W-03R03

29N/04W-03R02

0

390.03

389.07

0.96

10/17/2018

-57.16--202.16

-282.16--422.16

0.004

30N/03W-18B01

30N/03W-18B02

10.60

381.39

384.67

-3.28

3/19/2018

370.12-345.12

290.1-236.1

-0.035

30N/03W-18B01

30N/03W-18B02

10.60

384.19

386.87

-2.68

8/6/2018

370.12-345.12

290.1-236.1

-0.028

30N/03W-18B01

30N/03W-18B02

10.60

383.09

386.12

-3.03

10/16/2018

370.12-345.12

290.1-236.1

-0.032

Location ID of
Shallow Well
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Table 3-2. Anderson Subbasin Vertical Head Differences During Spring, Summer, and Fall 2018
Location ID of
Deep Well

Distance
Between Wells
(feet)

Measured Groundwater
Elevation in Shallow Well
(feet NAVD88)

Measured Groundwater
Elevation in Deep Well
(feet NAVD88)

Difference in
Groundwater Elevation
(feet)

Measurement Date of
Groundwater Levels

Screen Elevation of
Shallow Well
(feet NAVD88)

Screen Elevation of
Deep Well
(feet NAVD88)

Calculated Vertical
Hydraulic Gradient
(foot/foot)

30N/04W-10H04

30N/04W-10H05

16.19

395.5

400.4

-4.9

3/19/2018

383.8-356.8

308.7-257.7

-0.056

30N/04W-10H04

30N/04W-10H05

16.19

397.2

396.6

0.6

8/6/2018

383.8-356.8

308.7-257.7

0.007

30N/04W-10H04

30N/04W-10H05

16.19

395.8

398.7

-2.9

10/16/2018

383.8-356.8

308.7-257.7

-0.033

30N/04W-22F02

30N/04W-22F03

19.40

402.76

402.29

0.47

3/19/2018

377.86-334.86

277.64-245.64

0.005

30N/04W-22F02

30N/04W-22F03

19.40

399.51

398.69

0.82

8/6/2018

377.86-334.86

277.64-245.64

0.009

30N/04W-22F02

30N/04W-22F03

19.40

400.36

399.79

0.57

10/17/2018

377.86-334.86

277.64-245.64

0.006

30N/04W-22F02

30N/04W-22F04

65.45

402.76

401.96

0.8

3/19/2018

377.86-334.86

-32.2--92.2

0.002

30N/04W-22F02

30N/04W-22F04

65.45

399.51

398.86

0.65

8/6/2018

377.86-334.86

-32.2--92.2

0.0015

30N/04W-22F02

30N/04W-22F04

65.45

400.36

399.26

1.1

10/17/2018

377.86-334.86

-32.2--92.2

0.0026

30N/04W-22F03

30N/04W-22F04

77.23

402.29

401.96

0.33

3/19/2018

277.64-245.64

-32.2--92.2

0.001

30N/04W-22F03

30N/04W-22F04

77.23

398.69

398.86

-0.17

8/6/2018

277.64-245.64

-32.2--92.2

-0.0005

30N/04W-22F03

30N/04W-22F04

77.23

399.79

399.26

0.53

10/17/2018

277.64-245.64

-32.2--92.2

0.0016

30N/04W-23M01

30N/04W-23M02

16.51

402.72

400.01

2.71

3/19/2018

392.33-358.33

332.67-271.67

0.037

30N/04W-23M01

30N/04W-23M02

16.51

401.32

397.91

3.41

8/6/2018

392.33-358.33

332.67-271.67

0.047

30N/04W-23M01

30N/04W-23M02

16.51

400.92

397.81

3.11

10/17/2018

392.33-358.33

332.67-271.67

0.043

30N/04W-25D03

30N/04W-25D04

18.48

398.29

398.26

0.03

3/19/2018

372.47-350.47

322.07-271.07

0.000

30N/04W-25D03

30N/04W-25D04

18.48

396.19

396.26

-0.07

8/6/2018

372.47-350.47

322.07-271.07

-0.001

30N/04W-25D03

30N/04W-25D04

18.48

395.99

395.96

0.03

10/17/2018

372.47-350.47

322.07-271.07

0.000

Location ID of
Shallow Well

Notes:
NAVD88 = North American Vertical Datum of 1988
Positive vertical hydraulic gradient indicates downward flow.
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Table 3-3. Summary of Anderson Subbasin Analytical Chemistry for Potential Analytes of Concern, 2000–2019
Limit Type

Regulatory Limit
(µg/L)

Number of
Wells Sampled

Number of
Samples Collected

Number of
Wells with Exceedances

Federal EPA MCL

50

147

565

17

EPA SMCL

300

184

966

74

Federal Health Advisory Level

50

205

776

84

Benzene

Cal/EPA MCL

1

392

6,191

89

Gasoline

Federal Health Advisory Level

5

130

721

79

Kerosene

Federal Health Advisory Level

100

27

249

13

Cal/EPA MCL

13

394

6,413

140

Federal Notification Level

12

343

5,988

81

Analyte
Chromium
Iron
Manganese

Methyl-Tert-Butyl Ether
Tert-Butyl Alcohol
Notes:

µg/L = micrograms per liter
Cal/EPA California Environmental Protection Agency
EPA = U.S. Environmental Protection Agency
MCL = Maximum Contaminant Limit
SMCL = Secondary Maximum Contaminant Limit
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Table 3-4. Anderson Subbasin Active Remediation Sites
Site Name

Site Type

Status

Constituents of Concern

Address

City

Source Database
(Site ID)

Anderson Chevron

LUST Cleanup Site

Open - Verification Monitoring

Gasoline

2298 North Street

Anderson

GeoTracker (T0608900318)

Branstetter Mill

Voluntary Cleanup

Active

Arsenic, Dioxin (as 2,3,7,8-TCDD TEQ), Furan, Pentachlorophenol

1535 Branstetter Lane

Redding

EnviroStor (60000855)

Branstetter Mill Site (Former)

Cleanup Program Site

Open - Site Assessment

Gasoline, Metals, Other Insecticides/Pesticide/Fumigants/Herbicides

1535 Branstetter Lane

Redding

GeoTracker (SL0608916110)

ConocoPhillips Bulk Plant #0629 - Redding

Cleanup Program Site

Open - Remediation

Gasoline, MTBE/TBA/Other Fuel Oxygenates, Petroleum/Fuels/Oils

2340 Wyndham Lane

Redding

GeoTracker (SL375322881)

Dotzenrod Shell Anderson

Cleanup Program Site

Open - Remediation

None Specified

2030 North Street

Anderson

GeoTracker (T10000009265)

Flyers Energy (Former Valero #266)

Cleanup Program Site

Open - Site Assessment

Benzene, Ethylbenzene, Gasoline, Naphthalene, Toluene, Xylene

2470 Balls Ferry Road

Anderson

GeoTracker (T10000013643)

Former Attainable Auto

LUST Cleanup Site

Open - Remediation

Diesel, Waste Oil/Motor/Hydraulic/Lubricating

1893 Eureka Way

Redding

GeoTracker (T0608993531)

J H Baxter & Company

Evaluation

Refer: Other Agency

None Specified

1115 Court Street

Redding

EnviroStor (45240010)

McGee's Corner Saloon

LUST Cleanup Site

Open - Assessment & Interim Remedial Action

Diesel, Gasoline, Lead

5533 Deschutes Road

Anderson

GeoTracker (T10000004977)

Northstate Recycling

Cleanup Program Site

Open - Remediation

Copper, Diesel, Lead, other Metal, Waste Oil/Motor/Hydraulic/Lubricating

2041 Girvan Road

Redding

GeoTracker (T10000003519)

Payless Gas & Food Mart

LUST Cleanup Site

Open - Verification Monitoring

Gasoline

3440 South Market Street

Redding

GeoTracker (T0608900234)

PG&E MGP, Redding

State Response ERAP

Certified O&M - Land Use Restrictions Only

Arsenic, Contaminated Soil, Polynuclear Aromatic Hydrocarbons,
TPH-Diesel, TPH-Gas

California, Gold, Oregon, & South Streets

Redding

EnviroStor (45490001)

PG&E Former Manufactured Gas Plant

Cleanup Program Site

Completed - Case Closed - Land Use Restrictions

Crude Oil, Other Solvent or Non-Petroleum Hydrocarbon, Petroleum

Bounded by South Street, Center Street,
California Street, Gold Street

Redding

GeoTracker (SL0606723378)

RAM Auto Sales

LUST Cleanup Site

Open - Site Assessment

Gasoline

3270 South Market Street

Redding

GeoTracker (T10000003476)

Redding Lumber Transport

Cleanup Program Site

Open - Assessment & Interim Remedial Action

Diesel

4301 Eastside Road

Redding

GeoTracker (T10000010253)

Roseburg Lumber Company

Evaluation

Refer: RWQCB

Halogenated Organic Compounds, Organic Liquids (Nonsolvents) with
Halogens, Unspecified Sludge Waste, Waste Potentially Containing Dioxins

Locust & Deschutes Road

Anderson

EnviroStor (45240002)

San Francisco Deli (previously a gas station
and automotive service center)

Cleanup Program Site

Open - Assessment & Interim Remedial Action

None Specified

2395 Athens Avenue

Redding

GeoTracker (T10000011100)

SST Oil Inc.

Cleanup Program Site

Open - Verification Monitoring

Diesel, Gasoline, MTBE/TBA/Other Fuel Oxygenates, Petroleum/Fuels/Oils

2341 Wyndham Lane

Redding

GeoTracker (SL375312880)

Village Plaza Cleaners

Cleanup Program Site

Open - Site Assessment

Tetrachloroethylene

2325 Athens Avenue

Redding

GeoTracker (SL0608997819)

Winemucca Trading Co/Former Shasta
Paper Treatment Lagoons

Cleanup Program Site

Open - Assessment & Interim Remedial Action

Dioxin/Furans, Dioxins, Other Inorganic/Salt

21091 Hawes Road

Anderson

GeoTracker (SL0608923324)

Plainwell Paper

Tiered Permit

Refer: RWQCB

None Specified

21091 Hawes Road

Anderson

EnviroStor (71002477)

Simpson Paper Company

Evaluation

Refer: RWQCB

None Specified

21091 Hawes Road

Anderson

EnviroStor (45260001)

Notes:
2,3,7,8-TCDD TEQ = 2,3,7,8-Tetrachlorodibenzo-P-dioxin
ERAP = Expedited Remedial Action Program
LUST = Leaking Underground Storage Tank
MTBE = methyl-tert-butyl ether
O&M = operations and maintenance
RWQCB = Regional Water Quality Control Board
TBA = tert-butyl alcohol
TEQ = toxic equivalency
TPH = total petroleum hydrocarbons
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FIGURE 3-5
ANDERSON SUBBASIN SURFACE SOILS
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FIGURE 3-6a MAP UNIT EXPLANATION
SURFICIAL DEPOSITS
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Man-made materials (Holocene)
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Alluvium and colluvium (Holocene)
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Overbank deposits (Holocene)
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Alluvial and overbank deposits, undivided (Holocene)
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Riverbank Formation (Pleistocene)
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Basalt of Shingletown Ridge (Pleistocene)
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SEDIMENTARY ROCKS
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Chico Formation (Upper Cretaceous)

Ks

Sedimentary Rocks (Lower Cretaceous)
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Mule Mountain stock (Devonian)
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Balaklala Rhyolite (Devonian(?))
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Copley Greenstone (Devonian(?))

NOTES:
GEOLOGY DERIVED FROM THE DIGITAL GEOLOGIC MAP OF THE REDDING 1° X 2°
DEGREE QUADRANGLE, SHASTA, TEHAMA, HUMBOLDT, AND TRINITY COUNTIES,
CALIFORNIA (USGS, 2012).
MAP UNIT (Ttm) LABELED ON THE MAP IS OF UNKNOWN IDENTITY AND AGE;
UNLABELED AREAS ARE OF UNKNOWN IDENTITY AND AGE. BOTH ARE UNFILLED ON
THIS MAP.
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Definitions of terms used throughout the report are included below1:
COMMERCIAL WATER USE - Water used for motels, hotels, restaurants, office buildings, other
commercial facilities, and institutions.
DOMESTIC (or RESIDENTIAL) WATER USE - Water for household purposes, such as drinking,
food preparation, bathing, washing clothes and dishes, flushing toilets, and watering lawns and
gardens or watering of pasture for animals (e.g., horses) which are kept for personal enjoyment.
INDUSTRIAL WATER USE - Water used for industrial purposes such as fabrication, processing,
washing, and cooling, and includes such industries as steel, chemical and allied products, paper
and allied products, mining, and petroleum refining.
IRRIGATION WATER (aka AGRICULTURAL WATER) - Water delivered to consumers for
use primarily in the commercial production of agricultural crops or livestock including domestic
use incidental thereto, and watering of livestock.
MUNICIPAL AND INDUSTRIAL (M&I) WATER - Water used for domestic, commercial,
industrial, and human use for purposes such as the drinking, cooking, bathing and the watering of
landscaping.
Reclamation - The United States Bureau of Reclamation

1

See 2015 Urban Water Management Plans, Guidebook for Urban Water Suppliers, for additional terms and definitions.
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RURAL WATER SERVICE - Water service available to developed residential parcels of land
which do not meet agricultural, public/institutional, or commercial service requirement, are two
(2) acres or more in size and have a one-inch or larger meter.

URBAN RETAIL WATER SUPPLIER - a water supplier, either publicly or privately owned, that
directly provides potable municipal water to more than 3,000 end users or that supplies more than
3,000 acre-feet of potable water annually at retail for municipal purposes.
URBAN WHOLESALE WATER SUPPLIER - a water supplier, either publicly or privately
owned, that provides more than 3,000 acre-feet of potable water for municipal purposes annually
at wholesale to agencies for distribution to end users.
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Lay Description of Urban Water
Management in the Bella Vista Water
District
This 2020 Urban Water Management Plan (UWMP or Plan) has been prepared for the Bella Vista Water
District in Shasta County, California. This document describes the District’s water supply, water demands,
water reliability, and water conservation efforts. This document provides estimated population growth and
water demand through the year 2045 and serves as a long-range planning document for the District. This
document is an update to the District’s 2015 UWMP.
In 2020, the District had an estimated population of 18,378 and served water to 6,273 residences,
businesses, schools, agricultural properties and other facilities. Currently, the District obtains their water
from two sources: surface water pumped from the Sacramento River just downstream of the Turtle Bay
Arboretum in Redding, and groundwater that is pumped from five wells located near the southern border
of the District. In an average year surface water makes up more than ninety-five percent of the District’s
water supply.
In 2009 the State of California set a goal for all water agencies to reduce their water use by 20% and to
achieve this goal by the year 2020. To reach this goal, the District needs to limit water use to 758 gallons
per day for each person. In 2020, the District met this goal with a per person use of 546 gallons per person
per day and will continue water conservation programs to keep meeting the state’s goals in the future.
The District has special water conservation programs that can be implemented in the event of drought or
other water supply issues. The District is also prepared to respond to a water supply interruption from an
emergency. These measures are documented in an updated Water Shortage Contingency Plan, which is
included in this document.
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Executive Summary
This 2020 Urban Water Management Plan (UWMP) describes current and future water uses,
reliability of water sources, and existing and planned water conservation measures for the Bella
Vista Water District (BVWD). Water resources and demographic data are provided for the years
2016-2020, and water supplies and demands are projected through 2045. This document is an
update to the District’s 2015 UWMP.
This UWMP complies with the Urban Water Management Planning Act (UWMPA) established
by Assembly Bill 797 (AB797), September 21, 1983. UWMPs must be prepared by any water
supplier that provides water for 3,000 or more connections or delivers more than 3,000 acre-feet
(AF) per year. UWMPs must be updated every five years. This UWMP satisfies new guidelines
established by the State in 2021.
The District uses surface water from the Central Valley Project (CVP). They have a contract in
place with the U.S. Bureau of Reclamation which provides them up to 24,578 acre-feet of water
annually. They also have a long-term transfer agreement with the Anderson-Cottonwood
Irrigation District. All other inter-district transfer agreements are subject to supply availability.
The District’s CVP water supply also faces several issues that impact long-term reliability, and, as
a result, the District is seeking long-term solutions to their water supply shortages, including
additional water transfers. The District may also seek to expand their groundwater use in order to
supplement their water supplies.
Bella Vista Water District is a retail agency, providing water directly to customers. In 2020 they
served 6,273 active residential, rural, commercial, institutional/public, and agricultural customers
and provided 11,268 AF of water. Average water usage over the past 8 years has been around
9,500 acre-feet per year (AFY).
This UWMP must address requirements of the Water Conservation Act of 2009 Senate Bill x7-7
(SBX7-7). SBX7-7 requires statewide per capita water use reduction of 20 percent by the year
2020. The District’s 10-year baseline per capita water use is 947 gallons/capita/day (GPCD), with
goals of 853 GPCD by 2015 and 758 GPCD by 2020. The actual per capita consumption in 2020
was 546 GPCD, which is 72% of the 2020 target. The District’s per capita demands are calculated
using all municipal and agricultural water uses in the District.
This UWMP provides a comprehensive overview of the District’s water system and supply
sources. In addition to complying with the UWMPA and SBX7-7, it also serves as a short-term
and long-range planning document, a data source for the development of a regional water plan, a
source document for preparing General Plans, and a key component to an Integrated Regional
Water Management Plan. The UWMP also allows the District to maintain eligibility for certain
State grants and loans.
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1 Introduction and Overview
1.1 Overview
This document presents the 2020 Urban Water Management Plan (Plan or UWMP) for the Bella
Vista Water District (BVWD or District) service area. This chapter describes the general purpose
of the Plan and background information on UWMP requirements and changes. This Plan satisfies
requirements for retail UWMP and covers the years 2016 to 2020. It is an update to the 2015
UWMP submitted by the District in 2016.
The California Water Code (CWC)§10644(a) requires urban water suppliers to file with the
Department of Water Resources (DWR), the California State Library, and any city or county
within which the supplier provides water, a copy of its Urban Water Management Plan. UWMP’s
are to be prepared every five years by urban retail water suppliers, either publicly or privately
owned, that directly provide potable municipal water to more than 3,000 end users or supply more
than 3,000 acre-feet of potable water annually, at retail, for municipal purposes.

1.2 Purpose
The UWMP is a planning tool that generally guides the actions of water suppliers. It provides
managers and the public with a broad perspective on a number of water supply issues. It is not a
substitute for project-specific planning documents, nor was it intended to be, when mandated by
the State Legislature. For example, the Legislature mandated that a plan include a section which
“describes the opportunities for exchanges or water transfers on a short-term or long-term basis.”
(California Urban Water Management Planning Act, Article 2, Section 10630(d).) The
identification of such opportunities, and the inclusion of those opportunities in a general water
service reliability analysis, neither commits a water supplier to pursue a particular water
exchange/transfer opportunity, nor precludes a water supplier from exploring exchange/transfer
opportunities not identified in the Plan. When specific projects are chosen to be implemented,
detailed project plans are developed, an environmental analysis, if required, is prepared, and
financial and operational plans are detailed.
In short, this Plan is a management tool, providing a framework for action, but not functioning as
a detailed project development for action. Water management in California is not a matter of
certainty; and planning projections may change in response to a number of factors.
The California Urban Water Management Planning Act (UWMPA or Act) requires preparation of
a plan that:
•
•

Accomplishes water supply planning over a 20-year period in five-year increments with an
option to include an additional five years.
Identifies and quantifies adequate water supplies for existing and future demands, in
normal, single-dry, and multiple-dry years.
1
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•

Implements conservation and efficient use of urban water supplies.

The UWMP is a requirement of the state in an effort to assist resource planning and to ensure
adequate water supplies are available for future use. It is also required to qualify for certain state
grants, loans, and drought assistance.
The purpose of this UWMP is to serve as a baseline document and source of information for DWR,
and to serve the District as:
•
•
•
•

A short- and long-range planning document for water supply;
A data source for the development of a regional water supply plan;
A source document for cities and counties, within which the District provides water, in
preparing their General Plans; and
A key component of an Integrated Regional Water Management Plan (IRWMP).

A secondary purpose of the UWMP is to provide for a plan or series of plans during water drought
situations.

1.3 Background
1.3.1 Urban Water Management Planning Act (UWMPA)
In 1983, State Senate Bill (SB) 797 altered Division 6 of the CWC by establishing the UWMPA.
The UWMP is a requirement of the UWMPA (Division 6, Part 2.6 of the CWC §10610-10656).
The UWMPs must be updated every five years and submitted to the Department of Water
Resources. Every entity that becomes an urban water supplier shall adopt an UWMP within one
year after it has become an urban water supplier. The submittal must meet all requirements of the
Act, including the most current amendments. The Act applies to urban water suppliers with 3,000
or more service connections or those delivering more than 3,000 acre-feet (AF) of potable water
annually at retail for municipal purposes. As of the end of 2020, the District had 6,273 active
water connections and produced 11,268 AF of water (8,029 AF for municipal purposes). Because
Bella Vista Water District fulfills both of these parameters it is required to prepare an UWMP.
UWMP requirements differ for retail and wholesale water agencies; BVWD is a retail water
agency because it supplies water directly to end users. This UWMP satisfies the retail agency
requirements.

1.3.2 Amendments to UWMPA
Since 1983, several amendments to the original document have increased the requirements of
UWMPs. One such amendment required projections for water use to extend 20 years at 5-year
intervals. Recently, this has been increased to an optional 25-year projection, which provides for
the typical minimum 20-year projections required by many planning documents up until the
subsequent UWMP is completed. This plan includes water projections for 25 years, up until the
year 2045.

2
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Various other amendments have increased requirements to include sections on recycled water use,
demand management measures (DMMs), and water shortage contingency plans (WSCP).
Recycled water use sections were added to assist in evaluation of alternate water supplies for future
use when projections exceed the existing water supplies. Demand management measures must be
clearly described including which measures are being implemented and which are scheduled for
future implementation. Water shortage contingency plans are to be prepared and coordinated with
other water suppliers in the area for use during droughts. Pertinent bills that have passed are noted
in Table 1-1 below.
Table 1-1: Changes to the Water Code
Bill
SB 610 and AB 901

Requirements

Consideration of water availability when reviewing new large
developments
SB 318
Investigate possibilities of developing desalinated water
AB 105
Submit UWMP to State Library
Water Conservation Urban water suppliers to reduce the statewide average per capita daily
Bill (2009) SB x7-7
water consumption by 20% by December 31, 2020
AB 2067
Revises requirements on Demand Management Measures
SB 1420
Requires electronic submittal, standard forms and tables, and a report
on distribution system losses
SB 1036
Urban suppliers to include energy-related information (optional) and
analyze and define artificial water features
AB 1465
Requires water suppliers to identify and describe opportunities to
utilize recycled water and storm water
SB 1087
Require suppliers to report single-family and multi-family residential
water projections for low-income households separately
SB 606
Requires the SWRCB and the DWR to adopt water efficiency
regulations, outlines requirements for urban water suppliers, and
specifies penalties for violations. The bill also requires annual
calculation of the urban water use objective and annual reporting of
the previous year’s water use that is consistent with the urban water
use objective,
This bill added several new requirements including, changes to the
stages required by the Water Shortage Contingency Plan from four to
six, preparation of a drought risk assessment to be included in the
UWMP, and addition of a Lay Description to the UWMP.

1.3.3 Previous Urban Water Management Plan
The Bella Vista Water District’s 2015 UWMP was adopted by the Board of Directors on April 27,
2015, by Resolution 15-06. Following adoption, the 2015 UWMP was submitted to DWR. A
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copy of the 2010 UWMP resides in the State Library. This 2020 UWMP serves to update the
existing 2015 UWMP and complies with all new requirements and regulations.
Additionally, the District prepared a 2016 Federal Water Management Plan (FWMP), dated July
1, 2015, for the United States Bureau of Reclamation (USBR). A “Notice of Availability” for the
District’s FWMP was published in the Federal Register on November 27, 2015. The FWMP
contains components similar to the UWMP and is referenced in this document. Updates to the
FWMP are required every five years under the Central Valley Project Improvement Act of 1992
and Section 201(b) of the Reclamation Reform Act of 1982. The FWMP is also being updated for
the District in 2020.

1.3.4 Other Planning Documents in Relation to UWMP
The Bella Vista Water District used information from several existing planning documents and
reports to aid in the preparation of the UWMP. These documents are listed below:
•
•
•
•
•
•

BVWD Drought Contingency Plan - 2020
2015 Bella Vista Federal Water Management Plan
Central Valley Project Municipal and Industrial Water Shortage Policy Guidelines and
Procedures - effective date: February 1, 2017
BVWD’s Policy for Water Services for Affordable Housing
Regional Housing Need Determination and Plan for the Fifth Housing Element Update
2020 Urban Water Management Plans Guidebook for Urban Water Suppliers

1.3.5 UWMP Tables
As a requirement of the UWMP, the Department of Water Resources has developed standardized
tables to assist water managers in calculating per capita consumption, baseline consumption, and
water reduction targets. These tables are a required attachment to the UWMP document.
However, they are not required in the body of the text and can be altered as needed to better reflect
the water system. It should be noted that the tables in the body of this document are not identical
to the tables provided in the attachments required by DWR; some have been modified to better
reflect conditions in the District. As a result, titles and substance may vary. Standardized Tables
required by DWR are located in
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Appendix E and SBX 7-7 Tables are located in Appendix F.

1.3.6 UWMP Organization
This 2020 UWMP is organized into the following chapters.
•

Chapter 1: Introduction and Overview
This chapter provides a discussion of the purpose and content of the 2020 UWMP and the
extent of the District’s water management planning efforts.

•

Chapter 2: Plan Preparation
This chapter provides information on the District’s development of the 2020 UWMP
including the basis for plan preparation, UWMP characteristics, data format and
coordination and outreach to nearby agencies. This chapter also details the steps taken by
the District to adopt the UWMP and make it available to the public.

•

Chapter 3: District Description
This chapter provides a description of the District’s water system including service area
maps, climate information and service population and demographic information.

•

Chapter 4: System Water Use Characterization
This chapter describes the District’s current and historic water uses, system losses,
estimated water savings, and water use by lower income households.

•

Chapter 5: Baselines and Targets
This chapter includes a description of the District’s chosen method for calculating their
baseline, calculated baseline water use, 2015 interim and 2020 ultimate targets, and
compliance with 2020 target.

•

Chapter 6: System Water Supply Characterization
This chapter includes a discussion of the District’s water system supplies including
groundwater and surface water, energy consumption, the District’s future water projects,
and a summary of existing and future water sources.

•

Chapter 7: Water Supply Reliability and Drought Risk Assessment
This chapter describes the reliability of the District’s water supply including a supply and
demand assessment and regional reliability and drought risk assessment.

•

Chapter 8: Water Shortage Contingency Planning
This chapter provides a description of the District’s Water Shortage Contingency Plan
including stages of action, prohibitions, penalties, reduction methods, and catastrophic
supply interruption.

•

Chapter 9: Demand Management Measures
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This chapter explains the District’s existing and historic efforts to promote water
conservation and the District’s plans to use Demand Management Measures to maintain
their 2020 water use targets.
•

Chapter 10: Completed UWMP Checklist
Detailed UWMP checklist showing where each required topic is addressed in the UWMP.

•

Chapter 11: Bibliography/References
List of relevant reports, studies, references, and data sources used in preparing the UWMP.
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2 Plan Preparation
2.1 Plan Characteristics
The Bella Vista Water District manages and operates the Bella Vista Public Water System (PWS),
as defined by the California Health and Safety Code. The PWS number and the number of
connections and water delivered in 2020 are shown in the table below. As of December 31, 2020,
the District had a total of 6,273 active connections and 147 that were inactive. The number of
active connections includes 172 agricultural customer connections.
The Bella Vista Water District provides water to a diverse range of water users, including urban,
rural, commercial, institutional, and agricultural customers. All water delivered by the District to
its customers is treated to the same standards, regardless of whether the water is used for domestic
or agricultural purposes. Therefore, this UWMP includes water used for agricultural purposes in
all calculations and projections. Agricultural water use is permitted in calculations for gross water
use in UWMPs, pursuant to CWC Section 10608.24(f)(1). Data in this UWMP is presented in
acre-feet (AF) for each calendar year.
Table 2-1: Public Water Systems

Public Water
System Number
4510014

Public Water System Name

Number of
Municipal
Connections 2020

Volume of
Water Produced
2020

Bella Vista Water District

6,273

11,268

An individual UWMP was prepared for the District despite close proximity to the City of Redding,
City of Shasta Lake, and Mountain Gate Community Service District (CSD). Since the Bella Vista
Water District owns and operates an independent water system, an individual UWMP was
considered a logical choice. However, BVWD coordinates regularly with surrounding
communities, water suppliers, and irrigation districts, to actively assist in meeting the goals and
objectives of local and regional efforts.
Table 2-2: Plan Identification

Type of Plan
Individual UWMP
No

Water Supplier is also a member of a RUWMP

No

Water Supplier is also a member of a Regional Alliance

No

Regional Urban Water Management Plan (RUWMP)
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BVWD directly delivers water to customers and is therefore considered a retail water agency. As
stated previously, data in this UWMP is presented in acre-feet for each calendar year, unless
otherwise noted, which is consistent with the previous UWMP and the District’s standard reporting
procedures. It should be noted that water suppliers maintain water years which vary between
agencies. Normally, the water year for Reclamation begins on March 1 and ends at midnight on
the last day of February the following year. ACID starts their water year in April and ends it in
March of the following year. The U.S. Geological Survey defines their “water year” as the 12month period from October 1, of any given year, through September 30 of the following year. For
reporting purposes, BVWD keeps records in a variety of formats including calendar year,
Reclamation water year, and fiscal year (July 1 through June 30).
Table 2-3: Supplier Identification

Name of Supplier
Select one or both

Bella Vista Water District

Agency is a wholesaler
Agency is a retailer
Fiscal or Calendar Year
UWMP Tables Are in Calendar Years
UWMP Tables Are in Fiscal Years
Units of measure used in UWMP
Acre-feet (AF)
Unit

2.2 Coordination
Legal Requirements:
CWC 10620(d)(2) Each urban water supplier shall coordinate the preparation of its plan with other appropriate
agencies in the area, including other water suppliers that share a common source, water management agencies,
and relevant public agencies, to the extent practicable.
CWC 10621(b) Every urban water supplier required to prepare a plan pursuant to this part shall, at least 60 days
prior to the public hearing on the plan required by CWC 10642, notify any city or county within which the supplier
provides water supplies that the urban water supplier will be reviewing the plan and considering amendments or
changes to the plan. The urban water supplier may consult with, and obtain comments from, any District or county
that receives notice pursuant to this subdivision.
CWC 10635(b) The urban water supplier shall provide that portion of its urban water management plan prepared
pursuant to this article to any city or county within which it provides water supplies no later than 60 days After
the submission of its urban water management plan.

The public, the local government, and adjacent water agency authorities were encouraged to
participate in the planning and drafting of the 2020 UWMP. BVWD resides partially within the
City of Redding and entirely in the County of Shasta, which they coordinate with regularly in
8
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regard to planning and development. BVWD sent out 60-day notices on March 9, 2021, to the
County of Shasta, the City of Redding, Mountain Gate CSD, City of Shasta Lake, and the
Anderson-Cottonwood Irrigation District (ACID). Table 2-4, Coordination with Appropriate
Agencies, gives a complete list of coordination actions.
Public outreach has been conducted using multiple mediums. The Bella Vista Water District
website2 contains notices about the drafting of the UWMP as well as other upcoming projects.
Interested parties were sent a Notice of Public Hearing and a link to an electronic draft copy of the
Final Draft UWMP. A downloadable copy was made available on the BVWD website, and a hard
copy was available for review at the District’s office. A public notice was published in the local
newspaper to establish intent to adopt the 2020 UWMP. There were no public comments on the
draft UWMP. The Final 2020 UWMP was adopted on June 21, 2021.
Refer to Appendix B for copies of outreach and coordination documentation.

Bella Vista Water District – Staff and Board

Wholesale Agency
contacted by Retail
Agency

Was Sent a Notice of
Intention to Adopt

Was Sent a Link to the
Draft Plan

Commented on the
Draft

Coordinating Agencies

Participated in
Developing the Plan

Was sent Notice of
Intent to Develop
UWMP

Table 2-4: Coordination with Appropriate Agencies

X

Mountain Gate Community Services District

X

X

X

Anderson-Cottonwood Irrigation District (ACID)

X

X

X

City of Shasta Lake

X

X

X

City of Redding

X

X

X

United States Bureau of Reclamation (USBR)

X

X

X

County of Shasta (Public Works Department)

X

X

X

X

X

X

X

X

Department of Water Resources (DWR)

General Public
(Website and Publication/Posting)

2

X

http://www.bvwd.org/current-projects
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2.3 Plan Adoption, Submittal, and Implementation
2.3.1 Notice of Public Hearing
Legal Requirements:
CWC 10621
(b)Every urban water supplier required to prepare a plan… shall, at least 60 days prior to the public hearing on
the plan … notify any District or county within which the supplier provides waters supplies that the urban water
supplier will be reviewing the plan and considering amendments or changes to the plan.
CWC 10642
The urban water supplier shall provide notice of the time and place of hearing to any city or county within which
the supplier provides water supplies.

Prior to the public hearing, held on June 21, 2021, a notice was published in the local newspaper,
the Redding Record Searchlight, on June 7, 2021, and June 14, 2021, informing the public of the
pending hearing located at the Bella Vista Water District Office on 11368 E. Stillwater Way,
Redding, CA at 5:30 PM.
Additional notice was given to the County of Shasta, nearby cities, and other agencies regarding
the development, Public Hearing, and availability of UWMP Plan documents. See Table 2-4 for
further information on coordination efforts. Refer to Appendix C for copies of public hearing
announcements.
Table 2-5: Notification to Cities and Counties

Names of Cities and
Counties
City of Shasta Lake
City of Redding
County of Shasta

60 Day Notice
(CWC 10621 (b))

10

Notice of Public Hearing
(CWC 10642)
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2.3.2 Public Hearing and Adoption
Legal Requirements:
CWC 10642
Prior to adopting a plan, the urban water supplier …shall hold a public hearing thereon.
CWC 10608.26
(a) In complying with this part, an urban retail water supplier shall conduct at least one public hearing to
accomplish all of the following:
(1) Allow community input regarding the urban retail water supplier’s implementation plan for complying with
this part.
(2) Consider the economic impacts of the urban retail water supplier’s implementation plan for complying with
this part.
(3) Adopt a method, pursuant to subdivision (b) of Section 10608.20 for determining its urban water use target.
CWC 10642
After the hearing or hearings, the plan or water shortage contingency plan shall be adopted as prepared or as
modified after the hearing or hearings.

The District held a public hearing and adopted the 2020 UWMP on June 21, 2021. A copy of the
adoption resolution is included in Appendix A. Prior to the public hearing, a notice was published
in the local newspaper, the Redding Record Searchlight, on June 7, 2021 and June 14, 2021,
informing the public of the pending hearing.

2.3.3 Plan Submittal
Legal Requirements:
CWC 10621
(f) Each urban water supplier shall update and submit its 2020 plan to the department by July 1, 2021.
CWC 10644
(a)An urban water supplier shall submit to the department, the California State Library, and any city or county
within which the supplier provides water supplies a copy of its plan no later than 30 days after adoption.
CWC 10635
(b)The urban water supplier shall provide that portion of its urban water management plan prepared pursuant to
this article to any city or county within which it provides water supplies no later than 60 days after the submission
of its urban water management plan.

The UWMP was adopted on June 21, 2021. It was submitted to DWR on July 1, 2021 and
subsequently submitted to the California State Library, City of Redding, City of Shasta Lake, and
Shasta County. Access to the BVWD UWMP was made available to the municipalities and
districts electronically as described in Table 2-4. Verification of submittals and document access
to districts and the public is available for review in Appendix P.
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2.3.4 Public Availability
Legal Requirements:
CWC 10645
(a)Not later than 30 days after filing a copy of its plan with the department, the urban water supplier and the
department shall make the plan available for public review during normal business hours.

Access to the Urban Water Management Plan is available online at the Bella Vista Water District
website bvwd.org and a paper copy is available in the District office during business hours located
at 11368 East Stillwater Way, Redding, CA 96003.
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3 District Description
Bella Vista Water District (District or BVWD) is a California Water District pursuant to Division
13 of the California Water Code, operating under the governance of an elected Board of Directors.
The District supplies agricultural, municipal, commercial, and institutional/public water to
individual customers within the District, and owns and operates a surface water treatment plant,
water storage tanks, and portions of the distribution system. The United States Bureau of
Reclamation (USBR) owns the Wintu Pump Station, Surge Tank, 4MG Tank, Regulating Station,
and the main aqueduct and laterals that were constructed as the Cow Creek Unit of the Trinity
River Division of the Central Valley Project (CVP). The District water system is supplied primarily
from the Sacramento River, with ten pump stations, five water storage tanks, and five groundwater
wells serving ten pressure zones.

3.1 Service Area and Climate Description
Legal Requirements:
CWC 10631(a) Describe the service area of the supplier.
CWC 10631(a) (Describe the service area) climate.

3.1.1 Location
The Bella Vista Water District is located in western Shasta County (County). Approximately onethird of the District is located within the northeastern portion of the City of Redding and serves a
number of their residents. The District encompasses approximately 34,360 acres (54 square miles)
generally extending from Churn Creek Road on the west, the community of Palo Cedro on the
southeast, the community of Mountain Gate on the northwest, and Salt Creek at Highway 299 on
the northeast (see Figure 3-1).
The BVWD is situated in the northern end of the Sacramento Valley on generally level to slightly
undulating terrain. The main streams, Cow Creek, Dry Creek, Stillwater Creek, Clough Creek, and
Churn Creek drain in a southerly direction. The topography is characterized by a series of alternate,
narrow stream valleys and relatively smooth terraces. The northern portion of the area has uneven
terrain. The wooded, rolling hills in the north gradually give way to gently sloping treeless plains
to the south. To the east of these plains, Cow Creek has entrenched, forming a long, narrow valley
some 100 feet below the surface of the plains. East of Cow Creek, the plateau continues at about
the same elevation. Elevations in the District range from approximately 430 feet in the southeast
(Cow Creek) to 760 feet above sea level in the north (Bear Creek Road).
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Figure 3-1: District Vicinity Map
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3.1.2 Facility Description
BVWD was formed on June 4, 1957, to provide agricultural and domestic water to the area
northeast of the City of Redding. The District’s water supply comes from two main sources, the
Sacramento River (under a water service contract with the United States Bureau of Reclamation)
and five deep groundwater wells located along the southern boundary of the District that draw
from the Enterprise Sub-Basin of the Redding Groundwater Basin. The District also purchases
surface water from other water agencies when necessary. Figure 3-2 shows the District water
service area. and the main water transmission system components (pipelines, pump stations, wells,
and water tanks). The water system consists of five water storage tanks, ten pumping plants, the
main treatment plant, five wells, and over 200 miles of pipeline from 4-inch to 54-inch in diameter.
All of the water is pumped at least once, and much of it is pumped through at least two pumping
stations.
BVWD utilizes a pressurized pipeline distribution system with variable speed pumps and
pressure/regulation tanks to provide water at service points with varying elevations. The District
currently has ten pressure zones. Refer to Figure 3-3 for a map of pressure zones.
Surface water is pumped from the Sacramento River at the Wintu Pumping Plant, which is outside
of the District boundary on the north side of the river below Hilltop Drive. From the Wintu
Pumping Plant water is sent to a surge tank at Hilltop Drive and then to the Water Treatment Plant
(WTP) located on Canby Road northeast of the Mount Shasta Mall. River water is first treated
with chlorine at the Wintu Pumping Plant and then filtered at the WTP utilizing in-line pressure
filters. Polymer is used at the WTP to aid the filtration process.
All water delivered by BVWD to its customers is treated to the same standards, regardless of
whether the water is used for domestic or agricultural purposes. The District currently operates
under Domestic Water Supply Permit No. 01-02-08(P)002 through the California Division of
Drinking Water (DDW), formerly California Department of Public Health (CDPH). Treatment of
groundwater at the District's five wells consists of oxidation of iron and manganese using chlorine,
followed by absorption of the iron and manganese oxides in pressure filters.
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Figure 3-2: Existing Water System
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Figure 3-3: Existing Pressure Zones
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3.1.3 Land Use
Interstate 5 (I-5), California State Highway 299 and California State Highway 44 serve as the
primary transportation corridors in the County connecting the District to other communities, jobs,
and services. As such, the areas along the highway corridors are anticipated to experience the most
growth in the future. A portion of the City of Redding, which lies within the District boundary
near I-5 has seen steady growth during the past 30 years.
The District provides water for multi-family, single-family, and rural residential homes. They also
provide water to public institutions such as Shasta-Tehama-Trinity Joint Community College
(Shasta College) and Simpson University, and several public and private schools. In addition to
residential, rural, commercial, and public institutional customers, the District serves water to
agricultural customers. The water is used for growing strawberries, grapes, fruit and nut trees,
alfalfa, pasture, and vegetables.
As the City of Redding expands into the District, and formerly rural land is converted to denser
residential use, additional water demand and service connections are anticipated. Rural parcels
outside of the City of Redding limits and within the unincorporated areas of Shasta County will
likely continue to be divided into smaller lots but will remain zoned rural residential, which also
will create increased demand and require new connections. No growth in agricultural land is
expected. Due to economic factors associated with agriculture (soils, climate, water supply
reliability, etc.) and land values due to urban proximity and development pressure, some
agricultural land may be developed to rural residential land uses. Figure 3-4 and Table 3-1 provide
land use data for the District.
Two future projects that will impact water use are described below:
3.1.3.1 Bethel Campus

The project is a proposed 208,192 square-foot facility that will include a chapel, childcare
center/nursery, school facility, cafeteria, bookstore, auditorium, and other office and special use
rooms. The project will sit on approximately 40 acres. The facility will be used daily by
approximately 3,000 students and 92 employees. Weekend use will vary with regard to special
events and Sunday services. However, the auditorium facility is proposed to seat up to 2,600
people, and the project will have 1,592 parking spaces. The project is proposing 6.1 acres of
landscaped area and a 2.2-acre stormwater detention pond. In July 2016, Tully and Young
prepared a Draft Water Supply Evaluation Memo and estimated that demands would be
approximately 90–100 AF/year at full build out.
3.1.3.2 Tierra Robles

Tierra Robles is a planned development that would reside entirely within BVWD between
Deschutes Road to the east, Old Alturas Road to the west and north, and Boyle Road to the south.
It is proposed to include 166 residential parcels ranging from 1.5 to 7.5 acres and an additional
four open space parcels totaling 175.4 acres for a total of 715.4 acres. Water use estimates use
calculations ranging from 0.71 AFY/home to 5.66 AFY/home assuming outdoor water irrigation
ranging from 0.25 acres to 2 acres. In late 2020, the Shasta County Department of Resource
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Management published a “Notice of Availability of a Partial Recirculated Draft Environmental
Impact Report” for the proposed project.

Figure 3-4: District Land Use Map
Table 3-1: Land Use Categories

Area
(acres)
14,836
2,364
130
404
16,653
34,298

Land use
Residential/Rural
Agricultural
Institutional
Commercial
Open Space1
Total

Percent of Total
(%)
43.2%
6.8%
0.4%
1.1%
48.5%
100.0%

Source: DWR Land Use Survey for Shasta County – 2005
1 - Open Space is land that is not intensively developed for residential, commercial, industrial, agricultural, or institutional use.
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3.1.4 Climate
The District’s climate is characterized by hot dry summers and mild winters with an average annual
rainfall of approximately 33.10 inches over the last 34 years. The amount of precipitation varies
considerably from year to year (Table 3-2). It should be noted that BVWD covers a large area and
climate can be variant across the District especially when considering nearby water bodies and
local topography. BVWD is less than five miles south of Shasta Lake and the southernmost portion
of the Shasta-Trinity National Forest. Geographical differences along the northern boundary of
the District may cause cooler temperatures and increased precipitation not reflected in climate data.
Table 3-2: Historic Annual Rainfall

1987 - 2003

2004 - 2020

Year

Rainfall (in)

Year

Rainfall (in)

1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

32.43
30.83
29.58
24.76
25.52
37.74
43.86
25.67
57.59
41.03
31.99
61.59
24.3
36.69
37.34
28.09
37.71

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

35.77
39.3
36.93
21.75
21.7
23.06
39.71
26.62
36.44
12.79
33.96
20.25
49.37
34.71
25.43
43.05
17.86

Average Annual Precipitation

33.10

Source: Rainfall data from NOAA COOP 047304 Redding Municipal Airport

Precipitation is largely confined to the late fall, winter, and early spring months. Water
consumption during the summer months is typically much greater than winter months due to high
temperatures and low amounts of rainfall. Figure 3-5 presents the relationship between
precipitation and temperature showing both average maximum and minimum temperatures.
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Average Maximum Temperature (F)

Average Minimum Temperature (F)
Temperature and Rainfall data from NOAA COOP 047304 Redding Municipal Airport

Figure 3-5: Temperature and Precipitation for Redding
Evapotranspiration (ETo) values, which serve as indicators of how much water is required to
maintain healthy agriculture and landscaping, range from 1.75 inches during January to 8.37 inches
in July. Evapotranspiration is the sum of water losses from a watershed because of the processes
of evaporation from the earth’s surface and transpiration from plant materials. Temperature,
rainfall, and ETo averages for the District are presented in Table 3-3.

21

Section Three: District Description

Bella Vista Water District - Urban Water Management Plan Update 2020
Table 3-3: Climate Characteristics

Month
January
February
March
April
May
June
July
August
September
October
November
December
Annual
Total/Average

Standard
Monthly
Average ETo
(inches)
1.75
1.78
3.02
4.89
6.88
8.34
8.37
7.24
5.34
3.66
1.86
1.05

Monthly
Average Rainfall
(inches)
6.32
5.57
4.47
2.37
2.08
.79
0.10
0.15
.51
1.96
3.39
5.96

54.2

33.71

Monthly Average
Temperature (ºF)
Min.

Max.

37
39
43
46
54
61
66
63
58
50
41
36

55
60
65
71
81
90
99
97
92
79
63
55

49

76

1-Total rainfall based on monthly averages varies from actual historic average (Table 3-2)
Source: ETo data from CIMIS, Station ID 224, Shasta College
Temperature and Rainfall data from NOAA COOP 047304 Redding Municipal Airport

3.2 Service Area Population and Demographics
Legal Requirements:
CWC 10631 (a)
Describe the service area of the supplier, including current and projected population… The projected population
estimates shall be based upon data from the state, regional, or local service agency population projections within
the service area of the urban water supplier and shall be in five-year increments to 20 years or as far as data is
available.

This section summarizes historical, current, and projected population trends in the District and the
methods used to calculate them. Population projections are essential to the planning process and
form the basis for most planning decisions, yet projecting future growth is far from an exact science
given the complex set of variables that can affect the rate of growth. Typically, projections are
developed by taking past patterns and combining them with assumptions regarding the future to
obtain an estimate of future growth rates. Additionally, Bella Vista Water District is not a census
designated place so estimating populations even during census years presents its own complexities.
In the 2010 Bella Vista Water District UWMP, Carollo Engineers used the alternative method for
calculating service area population for census years, found in Appendix A of the Methodologies
for Calculating Baseline and Compliance per Capita Urban Water Use (October 1, 2010).
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3.2.1 Census Data Calculations
For the 2010 UWMP, a map of the year 2000 service boundary was used and the census blocks
that cover the District were identified. Several census blocks straddled the service area boundary.
In cases where the blocks had 50 percent or more of the block inside the service area boundary the
entire block was included. Likewise, if 50 percent or more of the block was outside of the service
area boundary it was not included. Figure 3-6 presents a map of the census blocks used for
analysis with the 2000 service area boundary.
The census blocks identified fell into six block groups and then into several census tracts. The
blocks, block groups, and census tracts were used to link the selected blocks with their
corresponding population data. The total population, group quarters population by group quarter
type, and the total population in occupied housing units by tenure by units in structure were
downloaded off the census website and used to estimate the year 2000 population data. The
estimated year 2000 population was 15,459 (refer to Figure 3-6).
The same process for determining population was applied to the census data for 1990 and 2010.
Figure 3-7 presents a map of the census blocks used for analysis with the 2010 service area
boundary. Using the 2010 service area boundary the 2010 population was determined to be 17,619.
Using the 1990 service area boundary the 1990 population was determined to be 10,149.
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Figure 3-6: Census Block Map - Year 2000
24

Section Three: District Description

Bella Vista Water District - Urban Water Management Plan Update 2020

Figure 3-7: Census Block Map - Year 2010
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3.2.2 Historic Population Calculations
In accordance with the updated DWR guidance for the 2020 UWMP the persons per connection
method was used to calculate historic and baseline populations.
The number of active service connections in the District in 1990 was 3,373. Based on the estimated
1990 population of 10,149 there were approximately 3.01 persons per connection in 1990. The
number of active service connections in the District in 2000 was 5,066. Based on the estimated
2000 population of 15,459 there were approximately 3.05 persons per connection in 2000. The
number of active service connections in the District in 2010 was 6,014. Based on the estimated
2010 population of 17,619 there were approximately 2.93 persons per connection in 2010. Table
3-4 shows the estimated populations for census years as well as for non-census years (based on the
persons per connection) for baseline years and for 2020. As allowed by the DWR guidance the
District is using the 2010 persons per connection to estimate the 2020 population to be 18,378.
Table 3-4: Historic Population Calculations
Population Using Persons-per-Connection
Number of
Persons Per
Baseline Year
Connections
Connection
10 to 15 Year Baseline Population Calculations
Year 1
1996
4,498
3.03
Year 2
1997
4,640
3.04
Year 3
1998
4,688
3.04
Year 4
1999
4,927
3.05
Year 5
2000
5,066
3.05
Year 6
2001
5,275
3.04
Year 7
2002
5,419
3.03
Year 8
2003
5,572
3.01
Year 9
2004
5,707
3.00
Year 10
2005
5,855
2.99
5 Year Baseline Population Calculations
Year 1
2003
5,572
3.01
Year 2
2004
5,707
3.00
Year 3
2005
5,855
2.99
Year 4
2006
5,921
2.98
Year 5
2007
5,977
2.97
2020 Compliance Year Population Calculations
2020
6,273
2.93
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Total
Population
13,650
14,101
14,265
15,014
15,459
16,032
16,404
16,801
17,136
17,511
16,801
17,136
17,511
17,636
17,729
18,378
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3.2.3 Projected Population Calculations
The Shasta County Economic Development Council anticipates that the Shasta County annual
average growth rate will be 0.42 percent from 2020 through 2045. The District anticipates that its
annual average growth rate will be the same as that for Shasta County. The current and projected
populations for the District are shown in Table 3-4.
Table 3-5: Population – Current and Projected

Service Area Population

1

2020

2025

2030

2035

2040

2045

18,378

18,767

19,164

19,570

19,985

20,408

1- Service area population is defined as the population served by the distribution system. Source US Census data 2000, 2010. Population is
estimated to grow 0.42% annually.

Figure 3-8 below graphs the District’s historic and projected population.
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Figure 3-8: Historic and Projected Population

3.3 Other Demographic Factors
Legal Requirements:
CWC 10631 (a)
Describe the service area of the supplier, including. . . other demographic factors Affecting the supplier's water
management planning.
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The District is predominately zoned rural residential. This land use type has a large impact on
water use. Rural residential and agricultural customers have properties at least two acres or larger
and therefore use more water than the typical single-family or multi-family urban residential
connections.
The median income (in 2019 dollars) for Shasta for the 2015-2019 period was $54,667 and for the
City of Redding it was $54,278. The unemployment rate for the Redding Metropolitan Statistical
Area (MSA) was 7.8% in December 2020.
According to the US Census Bureau 13.3%of the population of Shasta County and 17.5% of the
population of Redding are below the poverty level.
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4 System Water Use
Legal Requirements:
CWC 10631(d)
(1) Quantify, to the extent records are available, past and current water use, over the same five-year increments
described in subdivision (a), and projected water use, based upon information developed pursuant to subdivision
(a), identifying the uses among water use sectors, including, but not necessarily limited to, all of the following:
(A) Single-family residential.
(B) Multifamily.
(C) Commercial.
(D) Industrial.
(E) Institutional and governmental.
(F) Landscape.
(G) Sales to other agencies.
(H) Saline water intrusion barriers, groundwater recharge, or conjunctive use, or any combination thereof.
(I) Agricultural.
(2) The water use projections shall be in the same five-year increments described in subdivision (a).

4.1 Connections
Water demands served by BVWD are primarily agricultural and domestic (residential, rural,
commercial, and public institutional). Residential connections comprise the majority of customers
for the District. It is assumed that the number of residential and rural connections will continue to
increase over time. Although these categories make up the majority of connections, agricultural
properties cover more land and typically consume more water per connection. It is assumed that
as development encroaches on agricultural properties and water deliveries become more expensive
and less reliable, agricultural connections will decrease over time, being replaced by single-family
residential and rural customers. The number of active connections in 2020 is shows in Table 4-1,
and illustrated in Figure 4-1.
Table 4-1: 2020 Active Connections
Connections
Residential
Agricultural
Rural
Commercial
Public Institutional
Total

Connections
4,025
172
1,721
301
54
6,273

% of Total
connections
64.2%
2.7%
27.4%
4.8%
0.9%
100.0%

The District will be investigating the establishment of additional customer classifications (e.g.,
multi-family) in order to provide a better match with the customer types listed in the UWMP
Guidebook Tables and enable the District to segregate these types of uses in the future. Table
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4-1and Figure 4-1 show the number of active connections by type for 2020. All connections in
the District are metered.

Active Connections
Commercial, 4.8%
Agricultural, 2.7%
Rural, 27.4%

Public Institutional,
0.9%

Residential, 64.2%

Figure 4-1: 2020 Active Connections
It is also important to note that agricultural customers are supplied both domestic and agricultural
water from the same meter and each agricultural connection was counted as one (1) residential
connection when determining persons per connection. Water supplied to agricultural users is billed
at the agricultural rate. This includes domestic water used for indoor and landscaping purposes.
According to the Water Service Contract, Article 1 definitions (m) “Irrigation Water” shall mean
water made available from the Project that is used primarily in the production of agricultural crops
or livestock, including domestic use incidental thereto, and watering of livestock. When water use
restrictions are implemented by Reclamation and irrigation water allocations are zero, agricultural
(irrigation) users are not entitled to any irrigation water. In order to be able to provide its
agricultural users with water for domestic use, the District includes one-half (½) an acre foot of
M&I in the base rate for agricultural users. In this way, when Irrigation deliveries are zero, they
will receive enough water to meet their household domestic needs.

4.2 Water Use
4.2.1 Types and Classifications
Water use types in BVWD include commercial, residential, rural, public/institutional, agriculture,
transfers, losses, and other. It should be noted that these categories are considered separately when
Reclamation institutes water reductions to the District and connection types differ from use types.
Reclamation determines water allocations for BVWD based on historic use for M&I allocations
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and on the remaining contract quantity for deliveries at the Irrigation allocation. Water supply
allocations, shortage conditions, and other parameters are explained further in the CVP Water
Shortage Policy. In severe drought years, such as 2015, these allocations required the District to
enforce extreme conservation measures.
Conversely, reductions required by the State Water Conservation Bill are overreaching, requiring
a general 20% reduction in daily per capita use water use. Water reduction implementation is the
responsibility of the water supplier. In 2015, a severe drought year, BVWD used only 39% of its
2015 interim target GPCD water usage required by the Water Conservation Bill SBX 7-7. In 2020,
BVWD used only 72% of its 2020 the target GPCD water usage required by the Water
Conservation Bill SBX 7-7. Conservation and water allocations are explained further in the
remaining chapters of this document.
M&I water use typically includes all other water use categories except losses. Construction water
is metered using portable fire hydrant meters rented by contractors. These meters can be attached
to any fire hydrant within the District, subject to the approval by the District. System losses and
other unmetered municipal uses are included in Table 4-2 below. These use types are calculated
using the AWWA water audit software and described further in Section 4.3.

4.2.2 2020 Water Use
Figure 4-2 shows water use for 2020 by type. Water included in the “other” category is metered
and used as construction water, emergency intertie water, and run-to-waste (for line flushing).
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Other, 0.1%
Commercial, 4.7%
Agriculture, 22.8%
Losses, 9.0%

Public/Institutional,
9.4%
Residential, 29.9%
Rural, 24.1%

Figure 4-2: 2020 Water Use by Type

4.2.3 Average Water Use (2011-2020)
Figure 4-3 shows average percentage of water use by type from 2011-2020. Water uses included
in “other” consist of construction water, emergency intertie water, and run to waste (for line
flushing), ASR water, and losses. Averages for existing data (typically less than 5 years) were
calculated, summed, and entered as “Other.” In Table 4-2, 2020 use totals will be used for future
projections.
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Other, 0.2%

Agriculture, 27.1%

Commercial, 4.6%
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Public/Institutional,
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Residential, 28.7%
Rural, 22.8%

Figure 4-3: Average Water Use by Type (2011-2020)

4.2.4 Future Water Use Projections
Water use projections are calculated until 2045. Total water demands are estimated using the
District’s 2020 per capita water reduction goal of 758 GPCD (Chapter 5) multiplied by the
population. The total population-based demand is then broken into specific use types, multiplying
total demand by percentage of average use by type (Figure 4-3).
Table 4-2 projects total water demands for each use type. The projected water usage values

represent water demands under average hydrologic conditions. Future demands are expected to
increase by 0.42%/year for all water use categories. This is the same as the assumed population
growth rate.
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Table 4-2: Demands for Potable Water – Current and Projected

Use Type1
Commercial

Average Use (AF)
2016-2020

2016-2020
Percentages

20252

20302

20352

20402

20452

458

4.69%

468

478

488

498

509

Residential

2,882

29.53%

2,943

3,006

3,070

3,134

3,201

Rural
Public/Institutional
Construction
Agriculture

2,273

23.29%

2,321

2,371

2,421

2,472

2,525

974

9.98%

995

1,016

1,037

1,059

1,082

4

0.04%

4

4

5

5

5

2,427

24.86%

2,478

2,531

2,585

2,639

2,696

Unbilled Metered4

6

0.06%

6

6

6

7

7

73

0.75%

75

76

78

79

81

662

6.78%

676

690

705

720

735

2

0.02%

2

2

2

2

2

9,762

100.00%

9,969

10,181

10,397

10,616

10,843

3

Unbilled Unmetered5
Losses

5

Transfers (Out)

Totals

1 - All volumes are acre-feet per year.
2 - Volumes each category for 2025 - 2045 are based on the 2016-2020 percentages and the projected total water demands for each year.
3 - Residential use includes single-family and multi-family homes.
4 – Includes BVWD Yard and Run to Waste water.
5 – 2016-2020 Losses calculated using AWWA Software; projected real losses and authorized unbilled unmetered losses were calculated from average water loss.
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4.3 Annual Water Use
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Figure 4-4 graphs total annual water use and population. It can be seen from this graph that water
use has declined substantially since 2008. The decline in water use coincides with several events
including a decline in the number of agricultural customers, an economic recession, multi-year
droughts, higher water prices, and water conservation measures. The number of active metered
connections and other data regarding BVWD’s usage can be found in Appendix D.

2000

2005

2010

Annual Water Use

2015

12
2020

Population

Figure 4-4: Relationship between Annual Water Use and Population

4.4 Distribution System Water Losses
Legal Requirements:
CWC 10631(d)(1) and (2)
Quantify, to the extent records are available, past and current water use over the same five-year increments
described in subdivision (a), and projected water use, identifying the uses among water use sectors, including,
but not necessarily limited to, all of the following uses…(J) Distribution system water loss.
CWC 10631 (d)(3)
(A) The distribution system water loss shall be quantified for each of the five years preceding the plan update, in
accordance with rules adopted pursuant to Section 10608.34.
(B) The distribution system water loss quantification shall be reported in accordance with a worksheet approved
or developed by the department through a public process. The water loss quantification worksheet shall be based
on the water system balance methodology developed by the American Water Works Association.

System water losses for the 2016-2020 calendar-year were calculated using AWWA Free Water
Audit Software v5.0. The software uses inputs of the volume of water supplied, the volume of
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water delivered, and metering error percentages to quantify and classify discrepancies between
water production meters and customer consumption meters. It should be noted that the difference
between metered water production and metered water deliveries is not necessarily water lost
through leakage. Authorized unmetered use (firefighting, line flushing, etc.) is included in water
deliveries as calculated by the AWWA software. Definitions for the different types of losses are
provided below:
•
•

•

•

“Water Losses” is the difference between water supplied (water production less water
exported) and authorized water demand.
“Apparent Losses” is comprised of the following:
o “Unauthorized consumption” is water that is stolen or obtained without permission.
The software uses a default value of 0.25% to calculate unauthorized unmetered
water as a percentage of water losses.
o “Customer metering inaccuracies” are apparent water losses caused by the
collective under-registration of customer water meters. Many customers water
meters gradually wear as large cumulative volumes of water are passed through
them over time. This causes the meters to under-register the flow of water. In its
calculations the District has used a value of 1.0% of the water losses.
o “Systematic data handling errors” are apparent losses caused by accounting
omissions, errant computer programming, gaps in policy, procedure and
permitting/activation of new accounts; and any type of data lapses that results in
under-stated customer water consumption in summary billing reports. The default
software value of 0.25% of total losses has been used for calculating these apparent
losses.
“Real losses” are actual losses from the system due to transmission and distribution
pipeline leakage and line breaks; leakage and overflows at water storage tanks; and leakage
on service connections up to the customer’s water meter. It is the difference between total
loss and apparent loss.
“Authorized unmetered” (unbilled unmetered) consumption is also estimated using the
AWWA Software. This value is included in authorized water demand. Authorized
unmetered activities include line flushing of mains and hydrants, firefighting, and other
municipal activities that use water, but are not metered. It is calculated using a default
percentage of total water production (1.25%).

Table 4-3 below shows total water losses for 2020 calculated by AWWA software. Water losses

in 2020 represent approximately 7.7 percent of the total amount of water supplied to the
distribution system. Values for all loss types can be found in the AWWA worksheet in
Appendix G.
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Table 4-3: Water Loss Summary 2016 through 2020

Calendar Year

2016

2017

Water Supplied
Authorized Consumption

7,927
8,176

Water Losses (AF)
Water Losses (%)

2018

2019

2020

Averages

9,699
8,810

10,117
9,610

9,802
9,318

11,268
10,404

9,763
9,264

-249

889

507

484

864

499

-3.1%

9.2%

5.0%

4.9%

7.7%

5.1%

4.5 Water Savings from Codes, Standards, Ordinances, and Plans
Legal Requirements:
CWC 10631 (d)(4)
(A Water use projections, where available, shall display and account for the water savings estimated to result
from adopted codes, standards, ordinances, or transportation and land use plans identified by the urban water
supplier, as applicable to the service area.
(B) To the extent that an urban water supplier reports the information described in subparagraph (A), an urban
water supplier shall do both of the following:
(i) Provide citations of the various codes, standards, ordinances, or transportation and land use plans utilized in
making the projections.
(ii) Indicate the extent that the water use projections consider savings from codes, standards, ordinances, or
transportation and land use plans. Water use projections that do not account for these water savings shall be
noted of that fact.

Water savings from codes, standards, ordinances, or transportation and land use plans are also
known as “passive savings.” These various factors generally decrease the water use for new and
future customers, compared to historical customers. These codes and ordinances may include
implementation of a Model Water Efficient Landscape Ordinance (MWELO), the California
Energy Commission Title 20 appliances standards for toilets, urinals, faucets, and showerheads,
the CALGreen Building Code, etc.
Passive savings have not been specifically incorporated in projected water demands since there are
currently no practical method or system in place to calculate, estimate, or determine the actual
water savings from these measures. Instead, future water demands are projected based on
population and the District’s target per capita water use, as documented in Chapter 5 and discussed
above. However, the District does expect that passive savings, such as established plumbing
standards and water conservation efforts, will help the District continue to meet its target per capita
water demand in the future.
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4.6 Water Use for Lower Income Households
Legal Requirements:
CWC 10631.1
(a)The water use projections required by Section 10631 shall include projected water use for single-family and
multifamily residential housing needed for lower income households, as defined in Section 50079.5 of the Health
and Safety Code, as identified in the housing element of any city, county, or city and county in the service area of
the supplier.
California Health and Safety Code 50079.5
(a)"Lower income households" means persons and families whose income does not exceed the qualifying limits
for lower income families… In the event the federal standards are discontinued, the department shall, by
regulation, establish income limits for lower income households for all geographic areas of the state at 80 percent
of area median income, adjusted for family size and revised annually.

The BVWD’s Policy for Water Services for Affordable Housing states that the District will ensure
that priority for water services is given to proposed developments that include housing units
affordable to lower income households. The District will not deny or condition the approval of an
application for service to, or reduce the number of services applied for by, a proposed development
that includes housing units affordable to lower income households, unless the Board of Directors
makes specific written findings that the denial, condition, or reduction is necessary due to the
existence of one or more of the following:
•

The District does not have sufficient water supply as defined in Government Code Section
66473.7(a)(2), or is operating under a water shortage emergency as defined in Water Code
Section 350, or does not have sufficient water treatment or distribution capacity to serve
the needs of the proposed development, as demonstrated by a written engineering analysis
and report.

•

The District is subject to a compliance order issued by the SWRCB Division of Drinking
Water that prohibits new water connections.

•

The developer has failed to agree to reasonable terms and conditions relating to the
provision of service generally applicable to development projects seeking service from the
District, including, but not limited to, the requirements of local, state, or federal laws and
regulations or payment of a fee or charge imposed pursuant to Government Code Section
66013.

The California Department of Housing and Community Development provided Shasta County
(County) with the Regional Housing Need Determination and Plan for the Sixth Housing Element
Update3 that contained the final determination of Regional Housing Need Allocation (RHNA) and
a Regional Housing Need Plan (RHNP) for the County. The RHNA utilized the American

3

http://hcd.ca.gov/housing-policy-development/housing-resource-center/plan/he/shasta_cou5rhna063012.pdf
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Community Survey data since only partial demographic data was available from the 2010 Census
and the California Department of Finance (DOF). The DOF determined the County’s regional
housing need to be a minimum of 3,675 new housing units (including 2,112 low-income housing
units) for the projection period from December 31, 2018, and ending April 15, 2028.
The RHNP distributed the 2,112 low-income units by percentage to three cities (Anderson,
Redding, Shasta Lake) and unincorporated areas of the County. The majority of the District service
area lies within the unincorporated areas of the County. The percentage of the low-income housing
needs the RHNP distributed to the unincorporated areas was 30.5 percent (645 units) of the 2,112
units.
Following the procedure in the RHNP, the share for the District water service area was calculated
based on the County and District projected populations through the planning period (ending April
15, 2028). The RHNP estimates the population in Shasta County to be 186,880 at that time. The
District’s population is projected to be 19,004 at that same time. Therefore, the District’s share or
the new low-income housing units required during the projection period is 215 units
(approximately 10.2% of the total). Based on the eight-year projection period this would be 27
units per year.
Table 4-4 projects water demands associated with lower income water users through year 2045.

The values shown below for the years 2025 through 2040 are the same as provided in the 2015
UWMP. It should be noted that the low-income demand projections presented in Table 4-4 are
included in the total water use projections provided in Section 4.2.4. As the District continues to
gather data on the single-family and multi-family connections, the projected low-income water
demands can be separated into those customer categories.
Table 4-4: Low-Income Projected Water Demands

Low Income Water Demands

2025

2030

2035

2040

2045

Residential

272

282

292

302

312

Units : acre-feet

4.7 Climate Change Considerations
CWC 10635
(b) Every urban water supplier shall include, as part of its urban water management plan, a drought risk
assessment for its water service to its customers as part of information considered in developing the demand
management measures and water supply projects and programs to be included in the urban water management
plan. The urban water supplier may conduct an interim update or updates to this drought risk assessment within
the five-year cycle of its urban water management plan update. The drought risk assessment shall include each
of the following…
(4) Considerations of the historical drought hydrology, plausible changes on projected supplies and demands
under climate change conditions, anticipated regulatory changes, and other locally applicable criteria.
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DWR guidelines require urban water suppliers to consider the potential effects related to climate
change in the UWMP as it relates to water demands, water supply, and water supply reliability.
These topics are addressed in Chapters 4, 6, and 7 of the UWMP, respectively.
In early 2021, the District adopted a Drought Contingency Plan (see Appendix L) that addressed
historical drought hydrology, the potential impacts of drought on the District’s water supplies and
identified potential mitigation and response actions.
Two different USBR studies evaluated the potential impacts of climate change on the Sacramento
Valleys. These include:
•

USBR, West-Wide Climate Risk Assessment, Sacramento and San Joaquin Basins Climate
Impact Assessment, September 2014.

•

USBR, Sacramento and San Joaquin Basin Study, March 2016.

These studies outline the following major effects of climate change on temperature, precipitation,
and runoff:
•

Temperature. Temperatures are projected to increase steadily during this century, with
generally greater changes occurring farther inland. In the Sacramento region, warming is
projected to increase by about 1.8 degrees Fahrenheit (oF) to 5.4oF at mid-21st century
(2055), and about 3oF to 9°F at end-of-century (2084) (USBR, 2014).

•

Precipitation. Projections of future precipitation have a much greater range of variability
than those for temperature. In the northern part of the Sacramento Valley, projections
indicate a slight increase of about 2 percent in precipitation around the mid-century period
with increases continuing into the late century (USBR, 2016).

•

Snowpack. Snowpack, as measured by April 1st snow water equivalent (SWE), is
projected to decrease continuously throughout the 21st century. Snowmelt from the Sierra
Nevada currently provides an annual average of 15 million acre-feet of water, slowly
released between April and July each year. The greatest changes will occur in the lower
elevations of the watersheds. By 2025, the Sacramento Valley watershed is projected to
experience decreases in the April 1st snow water equivalent (SWE) in the range of 10
percent in the higher portions of the watershed to 70 percent in the lower elevations. By
the end of the century, even the highest elevations may see a decrease of 70 percent (USBR,
2016).

•

Evapotranspiration. Evapotranspiration is projected to increase continuously during the
21st century due to warmer temperatures. This would result in longer growing seasons,
thus increasing the amount of water needed for permanent crops, urban landscaping, and
environmental water (USBR, 2016).

•

Runoff. Projected runoff in the Sacramento Region varies by climate scenario. Under the
no climate change scenario, average annual runoff was about 22,700 thousand acre-feet
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(TAF)/year in the Sacramento Region. Across the range of all climate scenarios, average
annual runoff ranged from 18,000 to 31,900 TAF/year for 2012-2040; 17,000 to 29,100
TAF/year for 2041-2070; and 18,400 to 28,700 TAF/year for 2071-2099 (USBR, 2014).
In the median climate scenario, average annual runoff was only slightly higher than the no
climate change scenario.
•

Timing of Runoff. Higher temperatures during winter are projected to cause more
precipitation to occur as rainfall causing increased runoff, less snowpack water storage,
and earlier spring snowmelt runoff with reduced volume. This seasonal shift is greater in
basins where the elevations of the historical snowpack areas are relatively low and,
therefore, more susceptible to warming induced changes in precipitation from snow to rain
(USBR, 2014).

These climate change projections are merely estimations; however, it is well accepted that the
future climate is uncertain, and changes could occur that negatively impact the District’s water
supplies. At this point, impacts from possible climate change are not quantifiable.
The potential impacts of climate change on the District’s water supplies could include more
prolonged droughts, with more frequent reductions in the District’s surface water allocations from
the Central Valley Project. As a result, the District recognizes the need for redundancy and
resiliency in their water supplies and will be pursuing the development of increased groundwater
supplies to help offset the potential impacts of reductions in its surface water supplies.
Climate change is also likely to result in increased irrigation demands in the District’s service area
due to the projected increases in temperatures that will cause increases evapotranspiration and
increased evaporation from swimming pools and water features.
As climate change becomes noticeable and quantifiable, the District’s responses will include
taking actions to reduce water demands to match possible reduction of water supplies. Mitigating
possible increased water demands for landscape irrigation may require less landscaping, increased
use of drought tolerant plantings, and more efficient irrigation strategies.
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5 Baseline and Targets
The 2015 UWMP calculated the baseline gallons-per-capita/day (GPCD) water usage for both the
10-year and 5-year baseline periods. It also established the GPCD goals for 2020.
The DWR provided SBX7-7 Excel tables that were utilized by the District in their 2015 UWMP
and the SB X7-7 2020 Compliance Form Excel tables are included as an appendix (Appendix F).

5.1 Baseline Water Use
The 10-year baseline period selected in the 2015 UWMP was 1996 through 2005 and the
corresponding average baseline use was calculated to be 947 GPCD. The 5-year baseline period
selected in the 2015 UWMP was 2003 through 2007 and the corresponding average baseline use
was calculated to be 956 GPCD.

5.2 2020 Targets
Table 5-1 summarizes the average daily per capita water use for both the 10-year and 5-year
baseline periods along with the 2020 daily per capita water use target established in the District’s
2015 UWMP.
Table 5-1: Baselines and Targets Summary
End Years

Average
GPCD

Confirmed
2020
Target

1996

2005

947

758

2003

2007

956

Baseline
Period

Start
Years

10-year
5-Year
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5.3 2020 Compliance Daily per Capita Water Use
Legal Requirements:
CWC 10608.12 (e)
“Compliance daily per-capita water use” means the gross water use during the final year of the reporting period,
reported in gallons per capita per day.
CWC 10608.22
Notwithstanding the method adopted by an urban retail water supplier pursuant to Section 10608.20, an urban
retail water supplier’s per capita daily water use reduction shall be no less than 5 percent of base daily per capita
water use as defined in paragraph (3) of subdivision (b) of Section 10608.12. This section does not apply to an
urban retail water supplier with a base daily per capita water use at or below 100 gallons per capita per day.
CWC 10608.24 (b)
Each urban retail water supplier shall meet its urban water use target by December 31, 2020.

This section verifies BVWD compliance with reaching and surpassing the 2020 water use target.

5.3.1 Meeting the 2020 Target
The District’s gross water use in 2020 was 11,268 acre-feet. The 2020 population estimate for the
District is 18,378. Therefore, the calculated water usage in the District was 546 GPCD. The actual
usage was approximately 72% of the target GPCD. The 2020 usage was a reduction of 410 GPCD
from the five-year baseline’s average of 956 GPCD for a reduction of approximately 43%.
Table 5-2: 2020 Compliance
2020 Interim
Target
758

2020 Actual
GPCD
546

Adjustments
0

Actual as Percent
of Target
72%

In Compliance?
Y/N
Yes

The following figure shows the 10-Year Baseline, the 2015 Interim Target, and the 2020 Target
GPCD as well as the historical GPCD of water usage in the District over the past years 1990
through 2020.
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Figure 5-1: Per Capita Water Use, Baseline, and Targets
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6 System Supplies
Legal Requirements:
CWC 10631(b)
Identify and quantify, to the extent practicable, the existing and planned sources of water available to the supplier
over the same five-year increments described in subdivision (a).

UWMP requirements state that the water supplier must describe their existing and planned water
supply sources for the next 20 years. The following description includes information on the
District’s water supplies (surface water, groundwater and transferred water), recycled water
opportunities, pertinent information on groundwater management, and potential future water
projects.
The District’s water supply is a combination of a long-term renewable water service contract with
the United States Bureau of Reclamation (USBR), groundwater, and a long-term transfer
agreement with the Anderson-Cottonwood Irrigation District (ACID). Contracts for these supplies
are included in Appendix H. The District also occasionally enters into short-term water transfer
agreements; typically, this only occurs during years when its CVP contract supplies are severely
reduced. The District also has interties with several local agencies in which emergency transfers
of water can be made.
The contract with Reclamation to take water from the Sacramento River is the District's main
source of water. During low rainfall years, the District's allocation can be reduced significantly
depending upon Reclamation’s water supply projections. To secure a more reliable water supply
for existing developments, and to guard against potential multi-year shortages, the District entered
into a long-term transfer agreement with the Anderson-Cottonwood Irrigation District (ACID) and
is looking into increasing groundwater utilization as well as other water transfer opportunities.

6.1 Purchased/Imported Water
6.1.1 Contract Water
The District entered into a long-term (25-year) renewal contract with Reclamation (Contract No.
14-06-200-851A-LTR1) that authorizes the District to divert from the Sacramento River a
specified quantity of the water supply via the Central Valley Project (CVP). The original contract
was signed in 1964 and interim contract renewals were continued uninterrupted until a long-term
contract was executed in February 2005, which allows the District to divert up to 24,578 acre-feet
per year (AFY) of CVP water for agricultural (irrigation) and municipal and industrial (M&I)
purposes. The contract includes a permanent assignment of 578 acre-feet (AF) of CVP water from
Shasta County Water Agency (identified as contract 14-06-200-3367Y) to BVWD. This total
supply is subject to shortage provisions that reduces available supply during periods of drought,
and from environmental regulations and related regulatory actions. Allocations of water supplies
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to agriculture and for M&I purposes are subject to Reclamation’s adopted rules and related
guidelines also known as the M&I Shortage Policy. This Policy was adopted by a Record of
Decision that was signed on November 13, 2015. As a condition of the contract with USBR, the
District is required to prepare, submit, and implement a Federal Water Management Plan (FWMP)
to Reclamation for review and approval every five years.
In December 2016, President Obama signed the Water Infrastructure Improvement for the Nation
(WIIN) Act, which provides “[u]pon request of the contractor, the Secretary of the Interior shall
convert” any “[w]ater service contracts that were entered into under section (e) of the Act of
August 4, 1939 (53 Stat. 1196), to be converted under this section shall be converted to repayment
contracts under section 9(d) of that Act (53 Stat. 1195).” 130 Stat. 1878. The WIIN Act also
provides that the converted contract shall “continue so long as the contractor pays applicable
charges, consistent with section 9(d) of the Act of August 4, 1939 (53 Stat. 1195), and applicable
law.” 130 Stat. 1879. Pursuant to that law, BVWD and numerous other water agencies elected to
convert their water service contracts to repayment contracts, which under provisions of federal
reclamation law enacted in 1939 remain in effect so long as the contractor satisfies the terms of
the contract. The permanent nature of these converted contracts is based on a principle of federal
reclamation law enacted nearly 120 years ago: “…once water users have repaid their share of the
construction costs of a project, they would have a permanent right to the use of water developed
by the project for which they paid.”
Pursuant to the WIIN Act and following CVP-wide, regional and District specific negotiations,
Reclamation and the District executed an Amendment to the Existing Contract (14-06-200-851AP) on September 15, 2020. Among other amendments, Article 2, Term of Contract, was amended
and replaced in its entirety with the following new Article “(a) This Contract shall be effective
October 1, 2020, and shall continue so long as the Contractor pays applicable Rates and Charges
under this Contract, consistent with Section 9(d) or 9(c)(l) of the Act of August 4, 1939 (53 Stat.
1195) as applicable, and applicable law." See Appendix H for copies of the contract and
Amendment.
The amended contract states that Reclamation will use all reasonable means to guard against
shortages in the quantity of water available to the District. However, the contract also states that
no liability shall accrue against the United States if shortages occur due to drought or other causes,
which are beyond the control of the United States. During drought conditions, CVP diversions
can be cut back significantly, as was the case in 1992 when M&I allocations were reduced to 50
percent of historical use in the region and in 2015 when they were reduced to 25 percent of historic
use. Pursuant to the M&I Shortage Policy, the percent reduction is applied to the historical average
of the District’s actual M&I water usage over the prior three unconstrained water years, or “public
health and safety, whichever is greater”. Agricultural water supplies can and have been reduced
by as much as 100 percent (to zero) in shortage years.

6.1.2 Supplemental Water Program
In order to augment supply on behalf of agricultural customers that would otherwise be subjected
to significant shortages, the District’s Board of Directors adopted a Supplemental Water Program
in April 2009. This approval was prompted by the prospect of an unreliable water supply resulting
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from an evolving regulatory environment. The goal of the Program is to acquire additional water
supplies in shortage years on behalf of participating agricultural customers on a voluntary basis
for customers that choose to participate, without obligating the entire customer class. For example,
those customers that have permanent crops may choose to participate while others with row crops
may choose to idle or fallow during shortages.
In the winter months and early spring, District staff review the CVP supply forecast, estimate
demands, and determine the interest for additional water supplies in the upcoming water year.
Once the Supplemental Water Program is activated, District staff then identifies, negotiates, and
acquires needed supplies based on the applications received. The most likely source of
supplemental water is from willing sellers that are also Central Valley Project contractors. Once
a supply of water is obtained, the District then works with the appropriate agencies to obtain
necessary approvals, schedule delivery, and transfer the water into the District.

6.2 Groundwater
6.2.1 Groundwater Basin Description
Legal Requirements:
CWC 10631
(b)(4) If groundwater is identified as an existing or planned source of water available to the supplier, all of the
following information shall be included in the plan:
(B) A description of any groundwater basin or basins from which the urban water supplier pumps groundwater.
…For a basin that has not been adjudicated, information as to whether the department has identified the basin
as a high- or medium-priority basin in the most current official departmental bulletin …

The District is located in the northern area of the Redding Area Groundwater Basin, Enterprise
Sub-basin (Groundwater Basin Number 5-6.04) and Millville Sub-basin (Groundwater Basin
Number 5-6.05), which contains the main water-bearing geologic units in the northern Sacramento
Valley.
The District extracts groundwater from the Enterprise Sub-basin of the Redding Area Groundwater
Basin. Appendix J contains Bulletin 118 for the Enterprise Sub-basin and the Millville Sub-basin.
Based on the current sub-basin boundaries, all of the District wells are within the Enterprise Subbasin. If the District constructs new wells in the Millville Sub-basin further information on that
sub-basin will be included in future UWMPs.
The Enterprise Sub-basin comprises the portion of the Redding Area Groundwater Basin bounded
on the west and southwest by the Sacramento River, on the north by the Klamath Mountains, and
on the east by Little Cow Creek and Cow Creek. Annual precipitation within the basin ranges
from 29 to 41 inches, increasing to the north. Recharge to the principal aquifer formation is mostly
by infiltration of stream flows. Infiltration of applied water and stream flows and direct infiltration
of precipitation are the main sources of recharge in the sub-basin (Bulletin 118).
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The basin is not adjudicated and according to the Department of Water Resources’ Sustainable
Groundwater Management Act 2019 Basin Prioritization report (May 2020) the Enterprise Subbasin is a “Medium” priority basin.

6.2.2 Groundwater Quality
The predominant water quality mineral classification in the Enterprise Sub-basin is magnesiumsodium bicarbonate. Sodium bicarbonate and sodium chloride type waters are also found. Locally
high concentrations of iron and manganese occur in the sub-basin (Bulletin 118). The groundwater
extracted by the District is treated for iron and manganese prior to distribution.

6.2.3 Groundwater Management
Legal Requirements:
CWC 10631
(b)(4) If groundwater is identified as an existing or planned source of water available to the supplier, all of the
following information shall be included in the plan:
(A) The current version of any groundwater sustainability plan or alternative adopted pursuant to Part 2.74
(commencing with Section 10720), any groundwater management plan adopted by the urban water supplier,
including plans adopted pursuant to Part 2.75 (commencing with Section 10750), or any other specific
authorization for groundwater management for basins underlying the urban water supplier’s service area.
(B) A detailed description of the efforts being undertaken by the urban water supplier to coordinate with
groundwater sustainability agencies or groundwater management agencies listed in subdivision (c) of Section
10723 to maintain or achieve sustainable groundwater conditions in accordance with a groundwater
sustainability plan or alternative adopted pursuant to Part 2.74 (commencing with Section 10720).
(C) A detailed description and analysis of the location, amount, and sufficiency of groundwater pumped by the
urban water supplier for the past five years. The description and analysis shall be based on information that is
reasonably available, including, but not limited to, historic use records.
(D) A detailed description and analysis of the amount and location of groundwater that is projected to be pumped
by the urban water supplier. The description and analysis shall be based on information that is reasonably
available, including, but not limited to, historic use records.

The District is a member agency of the Enterprise-Anderson Groundwater Sustainability Agency
(EAGSA), established on May 5, 2017. The EAGSA is currently preparing a groundwater
sustainability plan (GSP) to meet the requirements of the Sustainable Groundwater Management
Act (SGMA) of 2014 and with the requirements of the GSP Emergency Regulations, California
Code of Regulations 5 (CCR) Title 23, Water, Division 2 Department of Water Resources, Chapter
1.5 Groundwater 6 Management, Subchapter 2, Groundwater Sustainability Plans, and related
guidance documents. Further information on the current plan and draft sections is located at
Enterprise Anderson Groundwater Sustainability Agency | City of Redding.
SGMA, which comprises a three-bill legislative package, Assembly Bill (AB) 1739, Senate Bill
(SB) 1168, 13 and SB 1319, describes the goals and general approach to achieve sustainability.
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The intent of the 14 legislation is to ensure sustainable, local, and regional management of
groundwater use and address the 15 issue of over-drafted groundwater basins across the State. GSP
regulations developed by the California 16 Department of Water Resources (DWR) subsequent to
SGMA describe the specific requirements for 17 developing GSPs. The purpose of this GSP is to
describe the approaches to achieve groundwater 18 sustainability goals for the Enterprise Subbasin
and to meet the GSP regulatory requirements.
The Enterprise Groundwater Basin, in which the District resides, has been defined as a medium
priority basin. Medium priority basins are required to have a completed GSP by January 31, 2022.
The EAGSA is currently ahead of schedule to meet this deadline.
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Figure 6-1: Groundwater Basin Map
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6.2.4 Basin Priority
Legal Requirements:
CWC 10631
(b)(4)(B) . For a basin that has not been adjudicated, information as to whether the department has identified the
basin as a high- or medium-priority basin in the most current official departmental bulletin that characterizes the
condition of the groundwater basin

The Redding Basin and the Enterprise Subbasin have not been adjudicated. The California
Statewide Groundwater Elevation Monitoring (CASGEM) Program considers the Enterprise
Subbasin as a medium priority basin4. According to Bulletin 118, groundwater levels in the
Enterprise Subbasin fluctuate seasonally approximately 5 to 10 feet and, for the semi-confined
wells, between 10 to 15 feet for normal and dry years.
Measurements of groundwater have shown levels start dropping in early spring and continue to
decline through the summer until early September. Maximum levels are usually reached by
February. Overall, there does not appear to be any increasing or decreasing trends in groundwater
levels and over the long-term levels have remained steady. There are seasonal fluctuations, as
mentioned above, and there are some fluctuations caused by climatic patterns, but overall levels
have not changed significantly between 1998 and 2018 (CalGW Update 2020 - Mann-Kendall GW
Level Trends (1998-2018)).

6.2.5 Historical Pumping
Legal Requirements:
CWC 10631
(b)(4) If groundwater is identified as an existing or planned source of water available to the supplier, all of the
following information shall be included in the plan:
(C) A detailed description and analysis of the location, amount, and sufficiency of groundwater pumped by the
urban water supplier for the past five years. The description and analysis shall be based on information that is
reasonably available, including, but not limited to, historic use records.

The District currently has five active groundwater wells located along the southern boundary of
the District (refer to Figure 3-1). The District’s groundwater production is metered at each of its
wells. Table 6-2 presents the volume of potable water pumped each year between 2016 and 2020
from the District’s wells.
Groundwater levels in the Redding Basin fluctuate seasonally in response to the quantities of
discharge from, and recharge to, the groundwater basin that occurs in a particular year. The primary
source of groundwater discharge from the aquifer is groundwater pumping, along with a small

4

http://www.water.ca.gov/groundwater/casgem/prioritymap.cfm
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quantity of subsurface outflow from the basin, while the main sources of recharge are deep
percolation of precipitation and applied water, along with leakage from surface streams.
The District monitors the water levels in its wells on a regular basis. The water levels wary
seasonally with the water levels dropping by a few feet over the summer when demand on the
groundwater basin is highest and recovering in the fall and winter as demand drops and recharge
increases. Table 6-1 shows the water levels (depth to water) in the District’s wells over the past
five years. The minimum well levels represent the pumping water levels in the respective wells
while the maximum water levels represent (static) water levels when the wells are not running.
Overall, both the pumping water levels and the static water levels in the District’s wells have
increased over the past five years.
Table 6-1: Well Water Levels (water surface elevation, in feet)
BVWD Well Water Levels 2016-2020
2016
2017
2018
2019
2020

Min
Max
Min
Max
Min
Max
Min
Max
Min
Max

Well 1
360.5
432.5
372.5
434.5
366.5
433.5
370.5
438.5
369.5
439.5

Well 2
371
428
377
430
379
430
387
433
386
434

Well 3
364
415
348
418
349
414
370
418
368
415

Well 4
415
417
415
429
430
435
418
441
418
440

Well 6
343.5
435.5
351.5
436.5
349.5
436.5
369.5
440.5
376.5
440.5

The variation in quantity pumped over the past five years is due to differences in the operation and
maintenance requirements for the District’s water system. Operation of these wells during this
period has been limited to periods when surface source water (CVP water) turbidity exceeds
economically feasible treatment parameters, periods when either the Wintu Pump Station or the
District’s Water Treatment Plant have been down for maintenance and/or construction, and during
power outages affecting the Wintu Pump Station.
The five wells in service can produce 2,800 to 4,000 acre-feet (AF) of water annually combined.
The combined maximum capacity of the wells is approximately 3,500 gallons per minute (GPM),
or about 5 million gallons per day (MGD). However, the wells can only be utilized about 50 to 75
percent of the time due to operational constraints. Pumping and treating the well water is 1.5 to 2
times more expensive than CVP water.
The District controls monthly operation and maintenance cost by utilizing the wells on an asneeded basis, typically during the winter when river turbidity is high and District-wide water
demand drops to approximately 3 to 4 MGD. The wells can also be used during droughts when
surface water supplies are limited. The well capacity is greater than what has been historically
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needed during the winter when irrigation demands are minimal. However, due to the variable
operation of the wells the volume projected to be pumped each year cannot be estimated.
Table 6-2: Groundwater – Volume Pumped

Basin
Redding Area
Groundwater
Basin
Enterprise
Sub-basin

Well Number
1
2
3
4
6
Totals

2016
74
183
15
71
231
574

2017
33
201
34
95
215
579

2018
30
134
107
78
118
467

2019
50
39
11
12
62
174

2020
33
57
36
23
72
222

Units : AF
No safe yield has been established for the Redding Area Groundwater Basin, but groundwater modeling as part of the Coordinated AB 3030
Groundwater Management Plan indicates that the Redding Area Groundwater Basin is resilient to severe drought conditions and is able to
recover with one year of normal rainfall. (Source: Shasta County Water Agency)

6.2.6 Groundwater Recharge, Storage, and Banking
In 2015, the District performed a pilot study for aquifer storage and recovery (ASR). ASR involves
injection of water down a well for temporary storage, and recovery of the water using the same
well, and/or other nearby wells, when the water is needed. ASR can provide an opportunity for
temporary storage of surface water supplies underground. ASR can be useful for the District’s
surface water supply, which often is only available during certain periods with quantities that
exceed demand; hence short-term storage is needed.
The ASR study performed by Lawrence & Associates ran for 25 days, from March 5 until March
31, 2015. An average of 585 gallons per minute (GPM) was pumped into Well #2 while BVWD
staff monitored the pumping rate, depth to water (DTW), electrical conductance (EC) in Wells #
2, 1, and 6. Water was then withdrawn from April 1, 2015, to April 30, 2015, while pumping rate,
DTW, and EC were monitored.
Transmissivity and hydraulic conductivity of the aquifer were calculated as 34,450 gallons per day
per foot and 26 feet/day respectively. The District was also able to project water level increases
with continued water injection to be approximately 45 feet. Estimates of aquifer storage
coefficients and interference of infection on other wells with respect to distance from the injection
site were also calculated. Results of the ASR test were documented in a 2015 report entitled
“Results of the Aquifer Storage & Recovery Pilot Test on BVWD Well #2, Shasta County CA,”.
The study demonstrated that ASR was feasible; however, since the District’s wells are up gradient
from the majority of the Enterprise Sub-Basin and there are numerous other public and private
wells drawing from the basin, long-term storage of water in the aquifer was determined not to be
practical for the District.
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6.3 Surface Water
The District depends mostly on surface water from the Sacramento River. BVWD maintains water
contracts as described in Section 6.1 – Purchased/Imported Water. Reclamation’s Central
Valley Project water and ACID transfer water are both diverted from the Sacramento River. The
Sacramento River originates in the mountains and northern California (see Figure 6-2). Three
major waterways flow into Shasta Lake: the Upper Sacramento, McCloud, and Pit Rivers.
The Shasta Dam, on the Sacramento River near Redding, California, serves to control floodwaters
and store surplus winter runoff for irrigation in the Sacramento and San Joaquin Valleys, maintain
navigation flows, provide flows for the conservation of fish in the Sacramento River, water for
municipal and industrial use, among other uses. The Shasta Dam is the second largest dam in mass
in the United States. The dam is 602 feet high, with a crest length of 3,460 feet. It is 883 feet thick
at the bottom and 30 feet thick at the top.
The Sacramento River flows 382 miles (615 km) south-southwest between the Cascade and Sierra
Nevada ranges, through the northern section (Sacramento Valley) of the Central Valley. It forms
a common delta with the San Joaquin River before entering the northern arm of San Francisco
Bay. Total drainage area is about 27,100 square miles; average annual runoff is 22 million acrefeet.

https://commons.wikimedia.org/w/index.php?curid=46977072

Figure 6-2: Sacramento River Basin
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6.4 Conjunctive Use
Conjunctive use of groundwater and surface water is vital to optimize the water demand/supply
balance within the District during dry years. Conjunctive use can include storing surface water in
a groundwater basin during wet years followed by retrieval in dry years, or short-term storage
during a period of surplus, which is possible with Aquifer Storage and Recovery (ASR).
Historically, BVWD has not performed conjunctive use and long-term storage in the Enterprise
sub-basin is not practical for the District due to the numerous public and private wells that also
draw water from the basin.

6.5 Stormwater
Bella Vista Water District does not manage stormwater in their service area. Outside the Redding
City limits rainwater runoff is allowed to percolate into the ground and flow into local waterways.
Within the City limits, the Redding Public Works Department5 manages storm drains and storm
water retention.

6.6 Wastewater and Recycled Water
The UWMPA requires that the UWMP address the opportunities for development of recycled
water, including the description of existing recycled water applications, quantities of wastewater
currently being treated to recycled water standards, limitations on the use of available recycled
water, an estimate of projected recycled water use, the feasibility of said projected uses, and
practices to encourage the use of recycled water.

6.6.1 Recycled Water Coordination
Legal Requirements:
CWC 10633
The plan shall provide, to the extent available, information on recycled water and its potential for use as a water
source in the service area of the urban water supplier. The preparation of the plan shall be coordinated with local
water, wastewater, groundwater, and planning agencies that operate within the supplier's service area.

Recycled water opportunities are very limited within the District. The only municipal wastewater
treatment plant (WWTP) in proximity to the District is the City of Shasta Lake’s WWTP. The
District has cooperated with the City of Shasta Lake in exploring the potential and feasibility of
conveyance of treated wastewater to landscape irrigation customers within the District. However,
absent significant grant funding for the construction of the necessary infrastructure, including
recycled water transmission and distribution system facilities, the project was determined not
economically feasible.

5

http://www.cityofredding.org/departments/public-works/public-works-utilities/storm-drain-utility
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The District does not currently have any recycled water opportunities identified for the future. If
recycled water opportunities occur in the future, the District would develop methods to encourage
recycled water use.

6.6.2 Wastewater Collection, Treatment, and Disposal
Legal Requirements:
CWC 10633
(a) (Describe) the wastewater collection and treatment systems in the supplier's service area, including a
quantification of the amount of wastewater collected and treated and the methods of wastewater disposal.
(b) (Describe) the quantity of treated wastewater that meets recycled water standards, is being discharged, and
is otherwise available for use in a recycled water project.

The domestic wastewater generated within the Redding city limits is collected and treated by the
City of Redding at their centralized Stillwater Treatment Plant located well outside of the District.
The wastewater generated in the remaining portions of the District is treated primarily with septic
systems with a portion going to Shasta County’s CSA#8 Palo Cedro Sewage Disposal System.
Wastewater generated at Shasta College goes to their on-site treatment ponds with some of the
water being used for on-site irrigation. Table 6-2 summarizes the collection and treatment systems
servicing the District lands.
BVWD calculated the total wastewater collected from the service area to be 888 AF for 2020. The
quantity of wastewater collected within the District’s service area in 2020 is based on estimates
provided by the City of Redding - Department of Public Works - Wastewater Utility; Shasta
County Department of Public Works; and Shasta College - Physical Plant Department. This value
does not include the volume of wastewater treated through private septic systems.
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Table 6-3: Wastewater Collected within Service Area in 2020

Submittal Table 6-2 Retail: Wastewater Collected Within Service Area in 2020
There is no wastewater collection system. The supplier will not complete the table below.
Percentage of 2020 service area covered by wastewater collection system (optional)
Percentage of 2020 service area population covered by wastewater collection system (optional)
Wastewater Collection
Name of
Wastewater
Collection
Agency

Wastewater
Volume Metered
or Estimated?
Drop Down List

Recipient of Collected Wastewater
Volume of
Wastewater
Collected from
UWMP Service
Area 2020 *

Name of
Wastewater
Treatment Agency
Receiving
Collected
Wastewater

Treatment Plant
Name

Is WWTP Located
Within UWMP
Area?
Drop Down List

Is WWTP
Operation
Contracted to a
Third Party?
(optional)
Drop
Down List

City of Redding

Estimated

833

City of Redding

Stillwater
Wastewater
Treatment Plant

No

No

Shasta County
CSA#8

Estimated

22

Shasta County
CSA#8

Palo Cedro
Sewage Disposal
System

No

No

Shasta College

Shasta College
Wastewater
Treatment Facility

Yes

No

Shasta College

Estimated

Total Wastewater Collected from
Service Area in 2020:

33

888

* Units of measure: AF
NOTES: The majority of the District's service area is not served by sewage collections systems. Developed properties not within the areas served by the sewage collection
systems listed above have their own on-site septic tank and leach field disposal systems.
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In 2020, there was no treated wastewater meeting recycled water standards being discharged or
otherwise available for use in a recycled water project within the District’s service area.

6.6.3 Recycled Water Systems
Legal Requirements:
CWC 10633
(c) (Describe) the recycled water currently being used in the supplier's service area, including, but not limited to,
the type, place, and quantity of use.

There is no recycled wastewater currently being used within the District’s service area.
However, the District does capture and recycle process water (i.e., filter backwash effluent and
rinse-to-waste) produced at their Water Treatment Plant (WTP). The District completed the
construction of a recycle pump station in 2011. Since that time, the District no longer releases
process water from its settling ponds into Dry Gulch, Churn Creek and ultimately into the
Sacramento River. Currently, the recycling facility returns the supernatant from the backwash
settling ponds to the headworks of the plant, where it is combined with influent raw water for
treatment.
This water recycling at the WTP reduces the amount of water that the District diverts from the
Sacramento River or pumps from groundwater wells and provides a reliable source of much
needed water during shortages. Between 2016 and 2020, the WTP recycled an average of
approximately 500 acre-feet annually. This represents approximately 5.3 percent of what was
pumped from the Sacramento River over the same period. The recycled process water flows from
2016 to 2020 are shown in the table below.
Table 6-4: Recycled Process Water Flows

Recycled Pump Station Flows
Flows
Year
MG
AF
2016
124.5
383.6
2017
178.4
549.7
2018
140.5
432.9
2019
173.2
533.7
2020
185.5
571.6
Averages
160.4
494.3
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The amount of process water that is recycled is not included in the water supply summary, as it
recaptures water that was diverted from the Sacramento River and is not considered a source of
additional water.

6.6.4 Recycled Water Beneficial Uses
Legal Requirements:
CWC 10633
(d) (Describe and quantify) the potential uses of recycled water, including, but not limited to, agricultural
irrigation, landscape irrigation, wildlife habitat enhancement, wetlands, industrial reuse, groundwater recharge,
indirect potable reuse, and other appropriate uses, and a determination with regard to the technical and
economic feasibility of serving those uses .
(e) (Describe) the projected use of recycled water within the supplier’s service area at the end of 5, 10, 15 and 20
years…and the projected use of recycled water within the supplier's service area at the end of 5, 10, 15, and 20
years, and a description of the actual use of recycled water in comparison to uses previously projected pursuant
to this subdivision.

The District has previously performed joint studies with the City of Shasta Lake regarding the
feasibility of using recycled wastewater for landscape irrigation; however, it was determined not
to be feasible. At present, the District does not anticipate that any recycled municipal wastewater
will be available for use within its service area over the next 20 to 25 years.

6.6.5 Actions to Encourage and Optimize Future Recycled Water Use
Legal Requirements:
CWC 10633
(f) (Describe the) actions, including financial incentives, which may be taken to encourage the use of recycled
water, and the projected results of these actions in terms of acre- feet of recycled water used per year.
(g) (Provide a) plan for optimizing the use of recycled water in the supplier's service area, including actions to
facilitate the installation of dual distribution systems, to promote recirculating uses, to facilitate the increased
use of treated wastewater that meets recycled water standards, and to overcome any obstacles to achieving that
increased use.

There is no recycled water currently available for use anywhere within the District’s service area.
Therefore, there are no actions that can be taken by the District to encourage the use of recycled
water.

6.7 Desalinated Water Opportunities
Legal Requirements:
CWC 10631
(g) Describe the opportunities for development of desalinated water, including, but not limited to, ocean water,
brackish water, and groundwater, as a long-term supply.
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At the present time, the District does not foresee any opportunities for the use of desalinated water,
including ocean water, brackish water, and brackish groundwater, as a long-term supply.

6.7.1 Brackish Water and/or Groundwater Desalination
Brackish water in the “Chico Formation” underlies portions of the District including below
portions of the Redding Area Groundwater Basin. However, since previous studies have indicated
that suitable groundwater supplies exist within portions of the District’s service area, the
development of brackish groundwater supplies is not anticipated in the next 25 years. Should
desalination of brackish groundwater become logistically and economically feasible in the future,
the District may consider this option.

6.7.2 Seawater Desalination
Due to the geographic location of the District, desalination of seawater for use by the District is
not practical or economically feasible.

6.8 Exchanges or Transfers
Legal Requirements:
CWC 10631
(c) Describe the opportunities for exchanges or transfers of water on a short-term or long-term basis.

Reclamation’s Mid-Pacific Region facilitates transfers of both CVP and non-CVP water. The
transfer of CVP-water may occur as long as it is consistent with the transfer provisions set forth in
§3405(a) of the Central Valley Project Improvement Act (CVPIA) (Title 34 of Public Law 102575), and the transfer of non-CVP water is consistent with California State Law. The CVPIA
authorizes all individuals or districts who receive CVP water under water service or repayment
contracts, water rights settlement contracts, or exchange contracts to transfer, subject to certain
terms and conditions, all or a portion of the water subject to such contract to any other California
water users or water agency, State or Federal agency, Indian Tribe, or private non-profit
organization for project purposes or any purpose recognized as beneficial under applicable State
law. Non-CVP water transfers requiring the use of Federal facilities for conveyance and/or storage
are supported through annual Warren Act contracts.
Water transfers are an important water management tool the District has utilized to augment supply
to partially offset the impacts of reduced CVP allocations as a result of drought and regulatory
requirements. The District has been a party to both short- and long-term water transfers as a
transferee, receiving transferred water in shortage years and occasionally as a transferor in years
when the District is unable to carryover or otherwise temporarily store any remaining CVP supply.
A list of recent water transfers is provided in Table 6-5 followed by more detailed explanations.
The District is also actively seeking other short-term and long-term water transfer opportunities to
help improve their water reliability.
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Table 6-5: Transfer and Exchanges

Transfer agency
Anderson-Cottonwood ID1
Anderson-Cottonwood ID
Colusa County WD
McConnell Purchase Agreement
City of Redding
Total

Transfer
Type
IN
IN
OUT
IN
IN

Term

Volume

Long Term
Short Term
Short Term
Short Term
Long Term

1,152 - 1,800
0 - 1,548
Varies
Varies
0 - 500
Varies

Termination
date
2045
N/A
2014
N/A
Until Terminated
Varies

Units : Acre-feet
1 – In 2021 the agreement was amended adding 264 AF to the annual volume bringing the maximum amount available to 1,800 AF and the
amount in a shortage year to 1,350 AF.

6.8.1 Anderson-Cottonwood Irrigation District Transfer Agreement6
The District has a long-term transfer agreement with the ACID for 1,536 AFY of CVP water,
subject to shortage curtailment. The agreement is effective from November 24, 2008, to February
28, 2045. ACID sells and transfers the water under its Sacramento River Settlement Contract (1406-2000-3346A-R-1) for diversion of CVP water from the Sacramento River. This transfer is
available to the District between April 1 and October 31. Shortage provisions for this Settlement
Contract state: “In a Critical Year, the Contractor's Base Supply and Project Water agreed to be
diverted during the period April through October of the Year in which the principal portion of the
Critical Year occurs and, each monthly quantity of said period shall be reduced by 25 percent.”

6.8.2 Anderson-Cottonwood Irrigation District Short Term Transfers
In 2015, due to the drought and the extreme cutback in the District’s CVP water allocation from
Reclamation, the District executed a short-term water transfer agreement with ACID for
approximately 1,550 acre-feet of water to provide water to the District’s agricultural customers
under its Supplemental Water Program. The availability of this water in the future is uncertain.

6.8.3 McConnell Foundation Purchase Agreements
The McConnell Foundation has a Contract with Reclamation to receive 5,100 AF of CVP water
each year, without any shortage provisions. The District purchased 100 AF of water from the
McConnell Foundation in 2016. In non-shortage years, the District has ample water supplies to
meet its projected needs. Therefore, the District does not have a need to secure additional supplies
of water from the McConnell Foundation in non-shortage years. However, when Reclamation’s
allocations to the District are severely reduced the District may enter into short-term agreements
to purchase water from the McConnell Foundation in the future if needed to supplement its supply.

The agreement was amended in 2021 adding 264 AF to the annual transfer quantity, bringing the maximum
amount available to 1,800 AF and the amount in a shortage year to 1,350 AF
6
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6.8.4 Colusa County WD
For many years, the District has requested, and Reclamation has denied, the carryover or
“rescheduling” of conserved CVP project supply from one year to the next, despite a specific
contract provision that allows for rescheduling subject to USBR’s approval. Absent a rescheduling
program option, the District has historically entered into short-term water transfer agreements to
transfer water to other CVP Contractors in years the District has a temporarily surplus CVP supply
that would have otherwise gone unutilized and forfeited at the end of the water year. To ensure
the water is beneficially utilized, and to assist other CVP water agencies under a supply shortage,
the District has historically entered into temporary (1 year) water transfer agreements with other
North of Delta Water Service Contractors, including Colusa County Water District.

6.8.5 Emergency Use Interties
The District has interties with the City of Redding, the City of Shasta Lake, Palo Cedro CSA 8,
and Mountain Gate Community Services District (CSD). The interties with the cities of Redding
and Shasta Lake can operate in either direction; however, the District can deliver, but not receive
water through the interties with the Mountain Gate CSD and Palo Cedro CSA#8. All of the
interties are restricted contractually for emergency use and physically by pressure and flow rate.
All the interties require manual activation, with the exception of the District’s incoming intertie
with the City of Redding at the Quail Ridge Pump Station, which will open automatically if the
water pressure on the District side drops below a set value. Pumping is also required for water
deliveries from the District to the City of Shasta Lake and Mountain Gate CSD through the
respective interties.

6.9 Future Water Projects
Legal Requirements:
CWC 10631
(f) …The urban water supplier shall include a detailed description of expected future projects and programs that
the urban water supplier may implement to increase the amount of the water supply available to the urban water
supplier in normal and single-dry water years and for a period of drought lasting five consecutive water years. The
description shall identify specific projects and include a description of the increase in water supply that is expected
to be available from each project. The description shall include an estimate with regard to the implementation
timeline for each project or program.

The District prepared a Master Plan in 2005 that includes detailed list of proposed improvements
(see Table ES-1 in Master Plan).
In 1990, Lawrence and Associates prepared a report entitled Feasibility Study for the Expansion
of Groundwater Supplies for the Bella Vista Water District. The development of groundwater
supplies of up to 12.2 MGD was determined to be feasible. The District’s 2005 Master Plan
recommended the drilling of one additional well within the 10-year planning horizon of the Master
Plan and additional wells beyond the 10-year planning horizon.
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In early 2021, the District adopted a Drought Contingency Plan that identified several projects that
the District could implement to increase the amount of water supplies available to the District in
normal as well as drought years.
The projects identified included one or more new wells and the construction of additional treated
water storage to maximize the amount of water that could be supplied by the District’s existing
and new wells. Each new well could increase the District’s water supplies by approximately 1,000
acre-feet per year. The estimated implementation time for a new well is three to five years.
Construction of the new treated water storage tank is also estimated to take three to five years.
See Table 6-6 for a list of future water projects.
Table 6-6: Future Water Supply Projects
Name of
Future
Projects or
Programs

Joint
Project
with other
suppliers?

No

Groundwater
Wells 7 and 8

Description

Planned
Implementation
Year

Planned
for Use in
Year Type

Expected
Increase in
Water Supply
to Supplier*

Construction of
additional groundwater
wells including iron and
manganese treatment
and chlorination

Within the next
5 to 10 years

All Year
Types

Approximately
1,000 AF per
new well

6.10 Summary of Existing and Planned Sources of Water
Legal Requirements
CWC 10631
(b) Identify and quantify, to the extent practicable, the existing and planned sources of water available to the
supplier over the same five-year increments described in subdivision (a), providing supporting and related
information…, including all of the following:
(1) A detailed discussion of anticipated supply availability under a normal water year, single dry year, and droughts
lasting at least five years, as well as more frequent and severe periods of drought, as described in the drought risk
assessment. For each source of water supply, consider any information pertinent to the reliability analysis
conducted pursuant to Section 10635, including changes in supply due to climate change.

The primary water source for the Bella Vista Water District has historically been the Central Valley
Project, but due to uncertain water supply and perhaps chronic shortages due to regulatory
constraints that have revised CVP operations, reduced CVP yield, and supply allocation, they are
seeking alternative water sources to augment supply. BVWD has a contract with Reclamation that
allows deliveries to the District of up to 24,578 AF of water annually. They also have a contract
with Anderson-Cotton Irrigation District to supply an additional 1,536 AF of water annually.
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In a normal year, the quantity of water from these three sources is more than adequate to meet the
District’s water demands for the next 25 years.
In 2020, the District supplies were primarily from its CVP and ACID Long-Term Transfer
contracts supplemented by its groundwater well supplies to facilitate maintenance on pumping and
treatment facilities. Table 6-7 includes a summary of water sources for 2020.
Table 6-7: Summary of 2020 Water Supplies
Water Supplies
Type

2020

Additional Detail on Water
Supply

Actual
Volume*

Water Quality

Surface water (not
desalinated)

CVP Water Service Contract
supply pumped from the
Sacramento River

9,510

Drinking Water

Surface water (not
desalinated)

ACID Long-term transfer supply
pumped from the Sacramento
River

1,536

Drinking Water

Groundwater (not
desalinated)

Wells are located in the
Enterprise Sub-basin of the
Redding Groundwater Basis

222

Drinking Water

Total

11,268

Total Right or
Safe Yield*
(optional)

0

The District has five (5) groundwater wells that averaged 399 AF of annual water yield from 2016
through 2020 with the maximum production of 579 AF in 2017. Groundwater production was
down substantially from the 1,535 AF that were produced in 2015 (a severe drought year).
Groundwater is utilized as a supplemental source of water rather than a long-term water supply.
The wells can produce approximately 5 MGD (15.3 AF/day). It is estimated that at 75% utilization
(allowing for well maintenance, equipment failures, reduced output if the wells are run for an
extended amount of time, and low demands during the fall and winter months) the wells could
produce an average of approximately 3,300 AF of water annually. The District has conducted
several studies regarding water supply sources. These include studies to construct additional wells
for groundwater utilization, and aquifer storage and recovery (the injection of surface water into
existing wells for later use).
Table 6-8 (UWMP Table 6-9) includes a summary of anticipated water sources for 2025 to 2045.
The values in this table are for an average, or typical, year.
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Table 6-8: Projected Water Supplies (2025-2045)
Submittal Table 6-9 Retail: Water Supplies — Projected

Water Supply

Additional Detail on
Water Supply

Projected Water Supply *
Report To the Extent Practicable
2025
2030
2035
2040
2045 (opt)
Total Right
Total Right
Total Right
Total Right
Total Right
Reasonably
Reasonably
Reasonably
Reasonably
Reasonably
or Safe
or Safe
or Safe
or Safe
or Safe
Available
Available
Available
Available
Available
Yield
Yield
Yield
Yield
Yield
Volume
Volume
Volume
Volume
Volume
(optional)
(optional)
(optional)
(optional)
(optional)

CVP Water Service
Surface water
Contract supply pumped
(not desalinated) from the Sacramento
River

18,700

24,578

18,700

24,578

18,700

24,578

18,700

24,578

18,700

24,578

ACID Long-term transfer
Surface water
supply pumped from the
(not desalinated)
Sacramento River

1,459

1,536

1,459

1,536

1,459

1,536

1,459

1,536

1,459

1,536

Wells are located in the
Groundwater
Enterprise Sub-basin of
4,315
5,315
5,315
5,315
5,315
(not desalinated) the Redding
Groundwater Basis
Total 24,474
26,114
25,474
26,114
25,474
26,114
25,474
26,114
25,474
26,114
NOTES: Reasonably available volume for the CVP and ACID Long-term Transfer supplies is based on the average supplies available over the past 10 years (2011-2020).
Reasonably available volume for the Well supply is based on the construction of one new well by 2025 and a second new well by 2030. Short-term Transfers are not
included in this table because they are typically only needed and utilized during shortage years.

6.11 Summary Energy Consumption
Energy intensity is defined as the amount of energy used to collectively divert, store, convey, treat,
and distribute each unit volume of water and herein is reported as kilowatt hours per acre-foot
(kWh/AF). An analysis was performed for the reporting period of January 1, 2020, through
December 31, 2020.
The District's surface water supply is pumped from the Sacramento River and treated using direct
filtration without having to repump the water that enters the distribution system. At the Water
Treatment plant, pumps are used to recycle backwash water and filter-to-waste flows. Pumps are
also used to boost the water pressure for backwash water flows and for chemical feed and chemical
injection. For the District's groundwater supplies, the well pumps are used to extract the water and
deliver it into the distribution system at distribution system pressures. Chemical feed pumps are
used at the wells to inject chlorine solution into the raw groundwater before it goes through
pressure filters for iron and manganese removal. Pumps recycle all of the filter backwash water
through the treatment process. Within the distribution system booster pump stations pump water
from lower elevation pressures zones to higher elevation zones, pump water into storage tanks and,
for some pressure zones, booster pumps maintain set water pressures within their associated
pressure zone.
The facilities that use energy to extract and divert water are:
•
•

The raw water pump station (the Wintu Pump Station), and
Five groundwater wells that extract water, pump it through iron and manganese treatment
facilities, and discharge it into the District’s distribution system.
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The facilities that use energy to treat water include:
•
•

A surface water treatment plant that includes a recycle pump station, and
Five groundwater wells that extract water, pump it through iron and manganese treatment
facilities, and discharge it into the District’s distribution system. However, since the
majority of the energy is used to extract the water and pump it into the distribution system,
all of the energy used for the wells is included in the “extract and divert water” category.

The facilities that use energy within the distribution system include:
•

•

Nine distribution system pump stations, four of which pump into storage tanks and five of
which pump continuously to maintain set pressures within the portions of the distribution
system that they serve, and
Five water tanks including a 100,000-gallon surge tank between Wintu Pump Station and
the Water Treatment Plant, and four treated water storage tanks ranging in size from
200,000 gallons to four million gallons.

Electrical service to the facilities is provided by three different utilities including:
•
•
•

The Western Area Power Administration that serves the Wintu Pump Station,
City of Redding Electric that serves the Surge Tank, the Water Treatment Plant and
Recycle Pump Station, two wells, and two distributions system pump stations, and
Pacific Gas & Electric that serves three wells, seven distribution system pump stations and
four treated water storage tanks.

The energy intensity analysis is shown below in Table 6-9. The final calculated energy intensity
is 558.0 kWh/AF.
Table 6-9: Energy Intensity
Energy Intensity (Year 2020)
Description
Volume of Water
Entering Process (AF)
Energy Consumed
(kWh)
Energy Intensity
(kWh/AF)

Water Management Process
Extract and
Divert

Treatment

Distribution

Total Utility

11,268

11,046

11,268

11,268

4,959,356

214,108

1,114,562

6,288,026

440.1

19.4

98.9

558.0
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Self-Generated Renewable Energy
The District has four solar power generating facilities that are used to offset their energy demands
on the electrical grid. In 2020, the energy generated at the District’s solar facilities totaled
1,257,804 kWh, offsetting approximately 95% of their treatment and distribution system energy
usage or approximately 20% of their total electrical energy usage.
Data Quality Narrative
All energy usage numbers are based on actual electrical providers’ meter readings. Most of the
electrical meter readings fell on dates other than January 1st or December 31st. Electrical usage
and generation at the beginning and end of the year was prorated based on the number of days that
fell within calendar year 2020. Some of the self-generated renewable energy metering data for
2020 was missing due to metering equipment outages. Where data for self-generated power was
missing, data for the same dates in 2019 were used to provide 366 days of generated data energy
for 2020.
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7 Water Supply Reliability
This section examines the reliability of the water supply available to the District. Two aspects of
supply reliability are considered. The first relates to immediate service needs and is primarily a
function of the availability and adequacy of the supply facilities. The second aspect is climaterelated and involves the availability of water during mild or severe drought periods.

7.1 Constraints on Water Sources
Legal Requirements:
CWC 10635
(a) Every urban water supplier shall include, as part of its urban water management plan, an assessment of the
reliability of its water service to its customers during normal, dry, and multiple dry water years. This water supply
and demand assessment shall compare the total water supply sources available to the water supplier with the
long-term total projected water use over the next 20 years, in five-year increments, for a normal water year, a
single dry water year, and a drought lasting five consecutive water years.
CWC 10634
The plan shall include information, to the extent practicable, relating to the quality of existing sources of water
available to the supplier over the same five-year increments as described in subdivision (a) of Section 10631, and
the manner in which water quality affects water management strategies and supply reliability.

Water supply reliability is dependent on multiple factors. Table 7-1 summarizes factors limiting
water supply sources available to BVWD. Not every limiting factor is covered in depth, but
limiting factors tend to indirectly overlap. For example, limitation quantifications may result from
either legal or climactic factors. The same can be said for environmental limitations. Because
constraints vary by source, it is important to know which factor will limit water availability and
what source limits will entail.

7.1.1 CVP Water Availability
The District, as a water retailer that is predominantly reliant upon the Central Valley Project
(CVP), is subject to significant water supply uncertainty and shortages due to dry hydrologic
conditions, compounded by operational and regulatory constraints both directly and indirectly
related to the Endangered Species Act. Much of the previously available yield from the CVP is no
longer available to Water Service Contractors as a result of regulatory actions and court rulings
that mandate reoperation and water releases for environmental purposes. This reallocation of water
supply over the last couple of decades with no added storage to offset these impacts means the
District is likely to experience shortages more frequently and more severely in the future. The
water supply reliability goal of the District is to meet 100 percent of demand in normal years.
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Legal

Environmental

Water quality

Climatic

Water Service Contract
with Reclamation

CVP

Note 1, 2

X

X

X

X

Anderson-Cottonwood
Irrigation District
Sacramento River
Settlement Contract

CVP

Note 1, 2

X

X

X

X

Redding Area
Groundwater Basin
Enterprise Sub-basin

Groundwater

Note 2

X

X

Water supply
sources

Specific
source
name, if
any

Additional
information

Limitation
quantification

Table 7-1: Factors Resulting in Inconsistency of Supply

1 - Quantity dependent on Reclamation’s allocations.
2 - Water quality factors include potential contaminants due to activities occurring near the source/watershed.

In normal years, there are no specific rules on how much of the CVP water must be allocated for
M&I versus agriculture uses. However, during dry periods there is a specific water shortage policy
that must be followed; this is discussed in the following section.

7.1.2 Central Valley Project Water Shortage Policy
As mentioned previously, the District serves residential, rural, commercial, and public/institutional
customers as well as agricultural customers. The CVP places these uses into two categories:
municipal and industrial (M&I) and agricultural. The CVP M&I Water Shortage Policy7 was
developed by Reclamation to:
(1) Define water shortage terms and conditions applicable to all CVP M&I contractors, as
appropriate,
(2) Establish CVP water supply levels that would sustain urban areas during droughts, and
during severe or continuing droughts would assist the M&I contractors in their efforts
to protect public health and safety, and
(3) Provide information to M&I contractors for development of drought contingency plans.
The M&I water supply shortage for the District is the difference between total M&I demands and
the sum of the reduced CVP allocation and additional secure sources of supply for M&I purposes.
In a severe water supply shortage (including a “Water Shortage Emergency” declared by the

7 https://www.usbr.gov/mp/nepa/documentShow.cfm?Doc_ID=22958
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governor of the state of California), Reclamation could reduce CVP water deliveries to the District
to a public health and safety water supply level, providing CVP water is available. In such an
emergency, the combination of the District’s CVP allocation and groundwater supply will be
sufficient to satisfy human consumption, sanitation, and fire protection requirements in accordance
with Water Code Section 350 et seq.
USBR’s M&I Water Shortage Policy provides for a minimum allocation of 75 percent of adjusted
historical use until agricultural allocations fall below 25 percent. If agricultural allocations fall
below 25 percent, M&I allocations are further reduced; when agricultural allocations are reduced
to zero, M&I allocations can be reduced to 50 percent or less including a public health and safety
allocation of 55 gallons per capita per day (CVP and SWP Drought Contingency Plan, Reclamation
et al, 2015). In 2015, the initial allocation was zero percent (0 percent) for agriculture and 25
percent of the historical M&I use over the last three unconstrained years (a reduction of 75
percent).
The 2015 update to the Policy does not guarantee delivery of CVP water to meet any unmet Public
Health and Safety (PHS) needs. Rather, the unmet PHS needs identified would be a target that
Reclamation would try to meet subject to the availability of CVP water. Reclamation expects water
service contractors, at their discretion, to use CVP water in conjunction with their other non-CVP
supplies to meet demand during all years, including years when a Condition of Shortage exists.
This is the highest concern BVWD has concerning the new changes. There is no guarantee of PHS
water, and BVWD has very limited supplemental sources to meet PHS demands in successive dry
years.

7.1.3 Transfer Water Available
On April 13, 2009, BVWD adopted a Supplemental Water Program (Resolution 09-02) which
provides the District’s agricultural water customers, who bear a disproportionate share of
curtailment in shortage years, the option of having the District obtain supplemental supply on an
individual subscription basis on their behalf. It is anticipated that shortage year subscriptions for
agricultural water will be supplied through CVP water transfers into the District pursuant to
Section 3405(a) of Public Law 102-575, Title 34, of the Central Valley Project Improvement Act
(CVPIA).
The need for the transfer arises from shortages caused by a relatively inelastic demand and
potential future reduced CVP allocations due to natural changes in hydrology and regulatory
induced shortages. The BVWD has a long-term transfer agreement with Anderson-Cotton
Irrigation District (ACID). This agreement provides 1,536 AF of water to the District. This water
is subject to critical year type shortage provisions and can be reduced if necessary. The District
also has emergency interties with the City of Redding and the City of Shasta Lake that can provide
water to the District in case of short-term emergencies.
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7.1.4 Water Quality
The District’s water sources include surface water from the Sacramento River and groundwater
from the Enterprise sub-basin of the Redding Groundwater Basin. The water qualities of both
sources are vulnerable to activities occurring near the source and in the watershed.
The river is most vulnerable to the following activities associated with contaminants detected in
the water supply: metal plating/finishing/fabricating, wood/pulp/paper processing and mills, and
drinking water plants. The river is also considered most vulnerable to the following activities not
associated with any detected contaminants: concentrated aquatic animal production facilities,
historic waste dumps/landfills, landfills/dumps, historic mining operations, and wastewater
treatment plants and disposal facilities above Shasta Dam.
The District’s groundwater sources are considered most vulnerable to the following activities not
associated with any detected contaminants: lumber processing and manufacturing, septic systems,
sewer collection systems, historic waste dumps/landfills, automobile-gas stations, and utility
stations-maintenance areas (FWMP, 2012).
Water quality does not have a significant effect on water management strategies or reliability due
to the good quality of the surface water and groundwater supplies. Because of the nature of the
potential water quality impacts described above, no future unaddressed impacts have been
identified and the potential quantitative impacts cannot be established. The District’s drinking
water meets all applicable water quality regulations (See Appendix K for a copy of the District’s
2020 Consumer Confidence Report).

7.2 Reliability by Type of Year
Legal Requirements:
CWC 10631
(b) Identify and quantify, to the extent practicable, the existing and planned sources of water available to the
supplier over the same five-year increments described in subdivision (a), providing supporting and related
information, including …
(1) A detailed discussion of anticipated supply availability under a normal water year, single dry year, and droughts
lasting at least five years, as well as more frequent and severe periods of drought, as described in the drought risk
assessment. For each source of water supply, consider any information pertinent to the reliability analysis
conducted pursuant to Section 10635, including changes in supply due to climate change.

This section considers the District’s water supply reliability during three water scenarios: average
(normal) year, single-dry year, and droughts lasting at least five years. Historical curtailments in
the District’s supply have occurred during drought years. During recent droughts, CVP allocations
have been substantially reduced from those associated with droughts in the 1970s to 1990s due to
the reallocation increased of CVP supplies for environmental purposes.
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Figure 7-1: California Droughts (2000-2020)
BVWD service area experienced droughts from 1985 to 1992, from 2007 to 2010, and again from
2012 to the end of 2016. Figure 7-1 shows the percentages of California that were in various
stages of drought from 2000 through 2020. The specific years identified for normal year, singledry year, and droughts lasting at least five years presented in Table 7-2 were developed based on
historical hydrology and surface water allocations.
The impact of a single dry year typically does not result in cutbacks in the District’s CVP water
allocations due to carryover storage within the CVP’s reservoirs; however, the cumulative impact
of the multiple-dry years has resulted in significant reductions the District’s CVP contract
allocations. The District’s allocations are based on CVP allocations for “North-of-Delta.” The
amount of water available under the District’s long-term transfer agreement with ACID is based
on the “North-of-Delta” allocations for settlement contractors. The historical “North-of-Delta”
CVP allocations for M&I, Irrigation, and Settlement Contractors are shown in Figure 7-2.
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Figure 7-2: Historical North-of-Delta CVP Water Allocation Percentages
The District’s CVP supply is both the largest and the most unreliable of its water supplies,
changing significantly based on hydrologic conditions. This presents water management
challenges, since the CVP is the District’s largest water source. Under Reclamation’s CVP M&I
Water Shortage Policy-guidelines, the District’s allocation under its contract with Reclamation is
based on historical M&I water usage as well as its total contract amount. Using recent historical
use of approximately 7,000 AF annually, Table 7-2 shows how the allocation percentages shown
in Figure 7-2 translate into the quantity of water that the District is allowed to divert in a given
year.
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Table 7-2: CVP Allocations based on 7,000 AF of Historical M&I Usage
BVWD CVP Allocations
M&I
CVP Contract Allocation
Irrigation
M&I
Year
Allocation At Full Remainder of Contract
Allocation Allocation
Supply @ Irrigation Allocation
per CVP
1977
25
50
3,500
4,395
1978
100
100
24,578
1979
100
100
24,578
1980
100
100
24,578
1981
100
100
24,578
1982
100
100
24,578
1983
100
100
24,578
1984
100
100
24,578
1985
100
100
24,578
1986
100
100
24,578
1987
100
100
24,578
1988
100
100
24,578
1989
100
100
24,578
1990
50
75
5,250
8,789
1991
25
50
3,500
4,395
1992
25
75
5,250
4,395
1993
100
100
24,578
1994
35
75
5,250
6,152
1995
100
95
24,578
1996
100
100
24,578
1997
90
100
7,000
15,820
1998
100
100
24,578
1999
100
95
24,578
2000
100
100
24,578
2001
60
85
5,950
10,547
2002
100
100
24,578
2003
100
100
24,578
2004
100
100
24,578
2005
100
100
24,578
2006
100
100
24,578
2007
100
100
24,578
2008
40
75
5,250
7,031
2009
40
75
5,250
7,031
2010
100
100
24,578
2011
100
100
24,578
2012
100
100
24,578
2013
75
100
7,000
13,184
2014
0
50
3,500
2015
0
25
1,750
2016
100
100
24,578
2017
100
100
24,578
2018
100
100
24,578
2019
100
100
24,578
2020
50
75
5,250
8,789
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Total
CVP
Water
7,895
24,578
24,578
24,578
24,578
24,578
24,578
24,578
24,578
24,578
24,578
24,578
24,578
14,039
7,895
9,645
24,578
11,402
24,578
24,578
22,820
24,578
24,578
24,578
16,497
24,578
24,578
24,578
24,578
24,578
24,578
12,281
12,281
24,578
24,578
24,578
20,184
3,500
1,750
24,578
24,578
24,578
24,578
14,039
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Other important components of the District’s water supply portfolio are its long-term transfer
agreement with ACID and the District’s wells. In a normal year, the amount of water available
through the agreement is 1,536 AF. However, the quantity available through the agreement with
ACID, as a “Settlement Contractor”, is also subject to being reduced by 25 percent (to 1,152 AF)
during critical dry years. Settlement contractors have had their allocations reduced six times since
1977. The years that their allocations have been cut coincide with years that the District’s CVP
agricultural allocations have been reduced by 50 percent or more (1977, 1991, 1992, 1994, 2014
and 2015).
The District’s wells are an important component of the District’s water reliability. They are
estimated to have an annual capacity of approximately 3,300 AF. Typically, they are only used
when other facilities are down for maintenance, or during short- and long-term water shortages.
Hence, they are truly a supplemental supply. The District has never had a need to maximize the
pumping capacity since they often are able to secure surface water transfers at a lower cost than
running wells.
Table 7-2 reflects the various water year types and reductions correlating with a normal-year
(2017), a single-dry year (2014), and a five-year drought period (using the water supplies available
for 2012 through 2015 with a repeat of 2015 for the fifth year) discussed above. The 2014 calendar
year was selected for use as the single dry year because it is representative of the sharp reduction
in supplies that can happen in a single year. While the 2015 calendar year had the most severe
reduction in the water supplies available in the District’s history, it was the third year of a drought.
For the five-year drought the years 2013, 2014 and 2015 were used for the first three years and a
repeat of the 2014 and 2015 years were used to simulate what might happen during an extended
drought lasting five years.
Table 7-3 below shows actual surface water deliveries for average, single-year drought and a five-

year drought. The District typically uses as much surface water as feasible, since it costs less than
groundwater, and helps to preserve its groundwater resources. The groundwater values shown in
Table 7-3 are not the annual groundwater pumpage, but rather the estimated maximum yield from
the District’s wells. This represents the total available groundwater and is best used when
estimating future water available. The construction of one new well is anticipated to be online by
the fourth year of the five-year drought.
The data in Table 7-3 will be used in Section 7.3 (Supply and Demand Assessment) to compare
future water supplies and demands for normal, dry and an extended drought lasting five years.
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Table 7-3: Bases of Water Year Data

Available Supplies
Water Year Type

Average Water Year3
Single-Dry Water
Year
Five Year Drought –
1st Year
Five Year Drought –
2nd Year
Five Year Drought –
3rd Year
Five Year Drought –
4thYear
Five Year Drought –
5th Year6

Percent
of
Total2
Normal
Demand4
29,414
294%

Base
Year(s)

CVP

ACID3

Groundwater5

Other1

2017

24,578

1,536

3,300

0

2014

3,500

1,152

3,000

1,657

9,309

93%

2013

20,184

1,536

300

0

22,020

220%

2014

3,500

1,152

3,300

1,657

9,609

96%

2015

1,750

1,152

3,000

1,264

7,166

72%

2014

3,500

1,152

3,800

1,657

10,109

101%

2015

1,750

1,152

3,320

1,264

7,486

75%

1-Other supply includes transfers, which are subject to availability. Future availability is unknown.
2-All water deliveries are calculated in acre-feet per year (AFY). It should be noted that they are not adjusted for population growth.
3-ACID transfers can be reduced to 1,152 AF/year in a critically dry year.
4-Based on a normal annual demand of 10,000 acre-feet.
5-Groundwater production assumed to drop off by approximately 10 percent per year if pumped for multiple consecutive years and one new
well on-line by the 4th year of the drought increasing well production to 3,500 AF for the 4th year of the drought.
6-Fifth year of the drought assumed to be a repeat of the 3rd year.

7.3 Supply and Demand Assessment
Legal Requirements:
CWC 10635
(a) Every urban water supplier shall include, as part of its urban water management plan, an assessment of the
reliability of its water service to its customers during normal, dry, and multiple dry water years. This water supply
and demand assessment shall compare the total water supply sources available to the water supplier with the
long-term total projected water use over the next 20 years, in five-year increments, for a normal water year, a
single dry water year, and a drought lasting five consecutive water years. The water service reliability assessment
shall be based upon the information compiled pursuant to Section 10631, including available data from state,
regional, or local agency population projections within the service area of the urban water supplier.

Normal Year
Assuming the availability of their entire allotment of water supplies under its contracts with
Reclamation and ACID (i.e., 24,578 AFY from its CVP Water Service Contract with Reclamation
and 1,536 AFY from ACID), the District would have a water surplus during normal water years.
The surplus water could be used for groundwater recharge, potentially stored for later use, or
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transferred to another agency. Absent a program and authorization from Reclamation to
reschedule or “carry over” remaining supply by keeping the supply in storage, any water that is
not beneficially used within the water year is forfeited by BVWD and utilized by Reclamation for
other CVP obligations and purposes. Over the past ten years the average supply available from
the District’s CVP contract has been 18,700 AFY and the average quantity available through its
transfer agreement with ACID has been 1,459 AFY.
Whenever Reclamation is unable to supply enough water to meet the District demands, BVWD
will need to supplement water supplies with groundwater and water transfers. Table 7-3 shows
anticipated supplies and demands in a normal year through 2045. The District is expected to have
adequate supplies to meet these demands.
Table 7-4: Normal Year Supply and Demand Comparison

Descriptions
Totals1,3,

Supply
Demand Totals2
Difference

Water Supply and Demand (AFY)
2030
2035
2040

2025
24,474
9,969
+ 15,505

25,474
10,181
+ 15,293

25,474
10,397
+ 15,077

25,474
10,616
+ 14,858

2045
25,474
10,843
+ 14,631

1 – Supply totals the average CVP and ACID transfer water supplies available over the period of 2011-2020, plus 4,315 AFY of groundwater
available in 2025, increasing to 5,315 AFY by 2030 (from DWR Table 6-9)
2 – Projected water demand based on average water use over the past five years (2016-2020) adjusted for growth (from DWR Table 4-2)
3 – Two additional wells are projected to be added (one by 2025 and the second by 2030) with a capacity of 1,000 AFY each

Single Dry Year and Five-Year Drought
During a single-dry year or five-year drought certain sources of water may not be available or have
restrictions limiting use. Because BVWD utilizes several sources of water, a single approach to
water supply totals during drought years is not practical. Each source of water has been examined
to determine how dry years affect their availability. Table 7-5 and Table 7-6 provide estimates
of the projected supply and demand for single and five-year drought using water supplies from
Table 7-3.
Water supply from the District’s contract with Reclamation is subject to extreme cutbacks during
drought years. Reclamation’s allotments of CVP water for M&I use can be reduced by 50 percent
or more and agricultural allotments can be reduced to zero percent. It was assumed that 100% of
the ACID transfer water supply (1,536 AFY in a normal year or 1,152 AFY in cutback years) and
100% of the reliable groundwater supply (4,315 AFY) will be available for future use. Therefore,
CVP contract water will be the limiting factor for all dry year types.
Demand reductions due to water rationing and water conservation efforts are not included in the
demand estimates. The agricultural demands are included in total demands to show the impact of
single and multiple-dry years for the consideration of the supplemental supply program offered by
the District. As a result, the ‘Difference’ in the table below shows how much water needs to be
made up through conservation, land fallowing, and water transfers, which are not included in
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demand totals due to uncertainty of availability. However, because of the cost difference between
groundwater treatment and transfer water purchase, transfers may be utilized before groundwater
or conservation efforts may be put into place to minimize the use of groundwater.
Table 7-5: Single Dry Year Projected Supply and Demand Comparison

Descriptions
Supply Totals1,4
Demand Totals2
Difference3

2025
10,309
9,969
340

Water Supply and Demand (AFY)
2030
2035
2040
11,309
11,309
11,309
10,181
10,397
10,616
1,128
912
693

2045
11,309
10,843
466

1 - Single dry year supply based on values in Table 7-3 plus supplies from planned new wells.
2 – Projected water demand based on 2016-2020 average demand adjusted for growth.
3 – Difference can be supplemented using short term transfer agreements.
4 – New wells are scheduled to be added (one before 2025 and a second by 2030 ) for an additional 1,000 AFY each

Table 7-6: Five-Year Drought Supply and Demand Comparison

Year

Year 1

Year 2

Year 3

Year 4

Year 5

Descriptions
Supply totals1,2
Demand totals
Difference
Supply totals1,2
Demand totals
Difference
Supply totals1,2
Demand totals
Difference
Supply totals1,2
Demand totals
Difference
Supply totals1,2
Demand totals
Difference

2025
22,020
9,969
12,051
10,609
10,011
598
8,459
10,053
(1,594)
10,109
10,095
14
7,486
10,138
(2,652)

Water Supply and Demand (AFY)
2030
2035
2040
22,020
22,020
22,020
10,181
10,397
10,616
11,839
11,623
11,404
11,609
11,609
11,609
10,224
10,441
10,661
1,385
1,168
948
9,359
9,359
9,359
10,267
10,485
10,705
(908)
(1,126)
(1,346)
10,909
10,909
10,909
10,310
10,529
10,750
599
380
159
8,286
8,286
8,286
10,353
10,573
10,795
(2,067)
(2,287)
(2,509)

2045
22,020
10,843
11,177
11,609
10,889
720
9,359
10,934
(1,575)
10,909
10,980
(71)
8,286
11,026
(2,740)

1–-Multiple dry year supply quantities based on values in Table 7-2. .
2 – Projected water demand based on 2016-2020 average demand adjusted for growth.
3 – Demands projected to increase along with population growth at an annual rate of 0.42%
4 – Difference can be supplemented using short term transfer agreements and water use restrictions.
5 – New wells are scheduled to be added (one before 2025 and a second by 2030 with a water production capacity of 1,000 AFY each with well
production decreasing by 10% per year starting with year 3 of the 5-year drought
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7.4 Drought Risk Assessment
A drought risk assessment was completed to evaluate the District’s ability to meet a 5-year drought
if it occurred over the next five years. The assessment looks at current demands and effectiveness
of water augmentation and water use reduction measures.
The assessment simulates the same 5-year drought evaluated in Section 7.3 - Supply and Demand
Assessment. This drought is simulated using estimated water demands over the next 5 years (20212025). The following procedure was used in developing the Drought Risk Assessment:
1. Water demands were interpolated between current (2020) usage and anticipated 2025
demands.
2. Water supplies are based on the values presented in Table 7-3. Each supply was evaluated
and quantified separately and then summed.
3. Water augmentation measures included the District’s wells, which are used during severe
drought and operational emergencies. The yield was based on the current capacity of the
wells in 2020 and the addition of one new well by the fourth year of the drought (2024).
4. A primary method of water use reduction is through reduced surface water deliveries to
agricultural water users. During a severe drought, surface water deliveries for irrigation
(agricultural use) available from the District’s CVP Water Service Contract are reduced to
zero. The drought risk assessment assumes that this will occur during years 2 through 5 of
the 5-year drought.
5. Water supplies for agricultural irrigation are assumed to be augmented through water
transfers during years 2 through 5. The transfer quantities included in available water
supplies reflect transfers for agricultural irrigation purposes only.
6. Water use reduction savings could potentially come from the District’s water conservation
efforts. However, the impact of water conservation education on usage is difficult to
predict and is not accounted for here.
The results of the Drought Risk Assessment are shown in Table 7-7 below.
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Table 7-7: Five-Year Drought Risk Assessment, ac-ft/yr
Description
2021
2022
2023
2024
2025
Total Supplies
22,020
9,609
7,166
10,109
7,486
Gross Water Use
9,969
10,011
10,053
10,095
10,138
Surplus/(Shortfall) w/o WSCP
12,051
(402)
(2,887)
14
(2,652)
Action
WSCP - agricultural use
0
402
1,869
0
1,869
reductions (a)
WSCP - M&I use reductions (b)
0
0
1,018
0
783
Total of WSCP reductions
0
402
2,887
0
2,652
Resulting % Use Reduction from
0%
2%
29%
0%
27%
WSCP action
(a) Net agricultural use reduction after water transfers for supplemental water
(b) Reductions in M&I demand through voluntary and mandatory water conservation measures
and drought penalties

7.5 Regional Supply Reliability
Legal Requirements
CWC 10620
(f) An urban water supplier shall describe in the plan water management tools and options used by that entity
that will maximize resources and minimize the need to import water from other regions.

The District is considering several options to expand its water supplies and provide increased
reliability to its water supplies. Chapter 6 discusses future projects and agreements that will supply
additional water to BVWD. These projects include the construction of additional groundwater
wells and more treated water storage.
Water conservation measures implemented by the District will also increase water supply
reliability by lowering the demand on the District’s water supplies. These are discussed further in
Chapters 8 and 9. Conservation measures include prohibitions on end users, enforceable water
waste policy, and methods to increase public awareness on water waste and water conservation.
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7.6 Seismic Risk
Legal Requirements
CWC 10632.5
(a) In addition to the requirements of paragraph (3) of subdivision (a) of Section 10632, beginning January 1, 2020,
the plan shall include a seismic risk assessment and mitigation plan to assess the vulnerability of each of the
various facilities of a water system and mitigate those vulnerabilities.
(b) An urban water supplier shall update the seismic risk assessment and mitigation plan when updating its urban
water management plan as required by Section 10621.
(c) An urban water supplier may comply with this section by submitting, pursuant to Section 10644, a copy of the
most recent adopted local hazard mitigation plan or multihazard mitigation plan under the federal Disaster
Mitigation Act of 2000 (Public Law 106-390) if the local hazard mitigation plan or multihazard mitigation plan
addresses seismic risk.

The District is located is an area of moderate seismicity, in the less seismically active western half
of Shasta County. The county is subject to low and moderate ground shaking but has not sustained
significant property damage or loss of life due to earthquakes in the past 120 years of records.
However, the November 26, 1998, local magnitude ML 5.2 earthquake centered near Keswick
Dam, west of the District, rocked the District’s four-million-gallon water tank on its foundation
causing bent anchor bolts and deformed washers. This was the largest recorded earthquake since
USGS monitoring began in 1981 and is believed to have been the largest earthquake in the area
since 1878.
The 2017 Shasta County Local Hazard Mitigation Plan states that earthquake activity in the area
has not been a serious hazard in the past and is unlikely to become a serious hazard in the future.
Soils in the area are not classified as being at risk of liquification so any earthquake damage would
most likely be due to ground shaking rather than ground failure. The county enforces the
California Building Code, which is applicable to new structures and based on predicted earthquake
intensities, to minimize risk of loss of life and property damage due to seismic activity. The City
of Redding has run earthquake scenarios calculating six percent Building Damage Ratios (repair
cost divided by replacement cost, as a percentage) for older structures in the city’s downtown and
three percent for all other areas of the city. The District service area includes part of the
northeastern part of Redding, but not downtown, corresponding to the three percent Building
Damage Ratio. A copy of the Shasta County Local Hazard Mitigation Plan can be found at
https://www.co.shasta.ca.us/docs/libraries/public-works-docs/hmp-documents/shasta-countyhazard-mitigation-plan-november-2017.pdf. A copy of the section of the Shasta County Local
Hazard Mitigation Plan pertaining to seismic risk (“Section 4.34 Earthquake”) is included in
Appendix R.
All of the District’s pump stations, wells, treatment facilities, and its main office have been
constructed to meet California’s earthquake standards. Nearly all of the facilities either have been
extensively modified or built since 1990.
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In 2000, the District completed seismic improvements on its four-million-gallon storage tank. The
Improvements included the installation of sixty #14 (1.693-inch) anchor bolts and strengthened
anchor bolt chairs to bring the tank installation up to the current AWWA tank design standards.
In 2015, the District performed seismic improvements on the Surge Tank on Hilltop Drive to also
bring that tank installation up to the current ANSI/AWWA D100 Standard for steel tank design.
The Improvements on the Surge Tank included the installation of thirty-five 2-inch anchor bolts
and strengthened anchor bolt chairs.
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8 Water Shortage Contingency Planning
This section describes the District’s Water Shortage Contingency Plan (WSCP) including stages
of action, triggering mechanisms, water use prohibitions, penalties, consumption reduction
methods, revenue impacts, and catastrophic supply interruption.
In 2015, the District adopted an updated Municipal and Industrial (M&I) Water Shortage
Contingency Plan (Resolution 15-04). In 2020, the District began work on an updated Drought
Contingency Plan. The new Drought Contingency Plan was adopted by the District’s Board of
Directors on February 22, 2021 (Resolution 21-02, Adopting the 2020 Drought Contingency
Plan) that included a Water Shortage Contingency Plan that met new State requirements. The
new WSCP was made available to the District’s customers and can be found in Appendix L.
The District anticipates that as part of the adoption of its 2020 UWMP that minor changes will
be made to the Water Shortage Contingency Plan. Once the revised WSCP is adopted a copy
will be filed with the Department of Water Resources and make it available for public review
during normal business hours. Copies will also be made available to the City of Redding and to
Shasta County.

8.1 Stages of Action
Legal Requirements:
CWC 10632
(3) (A) Six standard water shortage levels corresponding to progressive ranges of up to 10, 20, 30, 40, and 50
percent shortages and greater than 50 percent shortage. Urban water suppliers shall define these shortage
levels based on the suppliers’ water supply conditions, including percentage reductions in water supply, changes
in groundwater levels, changes in surface elevation or level of subsidence, or other changes in hydrological or
other local conditions indicative of the water supply available for use. Shortage levels shall also apply to
catastrophic interruption of water supplies, including, but not limited to, a regional power outage, an
earthquake, and other potential emergency events.

The stages of action described below are from the 2021 M&I Water Shortage Contingency Plan
(Appendix L). The goal of the Water Shortage Contingency Plan is to provide a prioritized and
orderly staged response depending on shortage severity, and to ensure an adequate supply of
water to meet the public health and safety needs of the District customers at all times.
To manage a water supply shortfall, six demand reduction stages have been defined in the
District’s Water Shortage Contingency Plan. The total demand reduction goal for each stage
increases from less than 10 percent to more than 50 percent or more of normal demand from
Stage 1 to Stage 6. The stages are summarized in Table 8-1. The District defines a water supply
shortage as a reduction in its total available water supplies to below its normal water production
quantities, either on a long-term (annual) basis or a short-term (daily, weekly, or monthly) basis.
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Table 8-1: Stages of Water Shortage Contingency Plan

Stage

Supply
Reduction

1

0%-10%

2

10%-20%

3

20%-30%

4

30%-40%

5A

40%-50%

5B

40%-50%

6A

50+%

6B

50+%

Water Supply Condition
Normal Water Supply (90% to
100% of Normal Water
Production)
Moderate Water Shortage (80% to
90% of Normal Water Production)
Severe Water Shortage (70% to
80% of Normal Water Production)
Extreme Water Shortage (60% to
70% of Normal Water Production)
Critical I Water Shortage-Short
Term (50% to 60% of Normal
Water Production)
Critical I Water Shortage-Long
Term (50% to 60% of Normal
Water Production)
Critical II Water Shortage-Short
Term (Less than 50% of Normal
Water Production)
Critical II Water Shortage-Long
Term (Less than 50% of Normal
Water Production)

The declaration of a shortage and the corresponding stage measures are communicated to District
customers by way of billing inserts, newspaper advertising, on the District’s webpage
(www.bvwd.org), and by verbal communication as District staff and personnel interact with the
District’s customers. If it is deemed necessary to reduce water consumption to ensure that the
District has sufficient supplies to meet anticipated demands the District may declare a water
shortage emergency pursuant to California Water Code section 350 et seq.
California Water Code section 350 states:
“The governing body of a distributor of a public water supply, whether publicly or privately
owned and including a mutual water company, shall declare a water shortage emergency
condition to prevail within the area served by such distributor whenever it finds and
determines that the ordinary demands and requirements of water consumers cannot be
satisfied without depleting the water supply of the distributor to the extent that there would
be insufficient water for human consumption, sanitation, and fire protection.”
California Water Code section 375(a) states:
“Notwithstanding any other law, any public entity that supplies water at retail or wholesale
for the benefit of persons within the service area or area of jurisdiction of the public entity
may, by ordinance or resolution adopted by a majority of the members of the governing body
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after holding a public hearing upon notice and making appropriate findings of necessity for
the adoption of a water conservation program, adopt and enforce a water conservation
program to reduce the quantity of water used by those persons for the purpose of conserving
the water supplies of the public entity.
Due to the severe reductions in CVP supplies for the 2021-22 water year the District declared a
Stage 2 water shortage on March 22, 2021, which included the declaration of a water shortage
emergency requiring customers to reduce their demand by at least 10% of their historical (average
of their past three years) water usage. All water usage above 90-percent of their historical usage
will be billed at an overuse penalty rate that is approximately 2.16 times the District’s regular
water consumption charge.
On June 2, 2021, in response to Reclamation’s further reduction their water allocation for the
District, the District declared a Stage 3 water shortage requiring all customers to reduce their
demand by at least 20% of their historical water usage with usage above that amount subject to
the overuse penalty rate.
The District’s Policy Manual also includes penalties for the wasteful use of water.

8.2 Demand Reduction Triggering Mechanisms
A water reduction stage is implemented if a water supply shortfall is forecast for the upcoming
year. The estimate of the supply shortfall is only a preliminary projection, even as late in the year
as the end of February. Although the criteria described in the District’s water supply contract will
be used to determine District’s CVP water allocation, these criteria define District’s M&I water
supply allocation relative to a period of “historical use.”
“Historical use” is defined by the M&I Water Shortage Policy as the average quantity of CVP
M&I water put to beneficial use within the service area during the prior three years of water
deliveries, unconstrained by the availability of CVP water. The M&I Water Shortage Policy also
recognizes that certain circumstances may require adjustment of the historical use such as growth,
extraordinary water conservation measures, or availability and use of non-CVP water supplies.
The level of supply shortfall is expressed as a percent of the normally occurring demand that
would need to be reduced to meet the available supplies. Available supplies include CVP, ACID
long-term transfer, and groundwater. This percent reduction is matched to the total reduction goal
shown in Table 8-1 to select the appropriate stage. Additional factors to be considered in
implementing a water reduction stage include the following:
•

Time and circumstances permitting, stages should be stepped through without skipping
stages. This avoids drastic and sometimes unnecessary actions that may cause problems
for the District including loss of customer confidence, financial shortfall, and difficulties
implementing the emergency water reduction program.
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•
•

Customer response to the current stage may either require the District to implement the
next stage or remain at a current stage. The stages allow the District to note the customer’s
response to less severe stages before implementing the stricter stages.
Predictions of demand and supply are not always accurate. To help determine if the water
reduction program is achieving expected results, demands should be monitored monthly
during Stage 1, weekly during Stages 2 and 3, and daily during Stages 4 and 5.

The estimate of the water supply shortage is rough, and a contingency should be made to err on
the side of achieving a more than adequate water reduction level. Additions to the actions and
methods shown in Appendix M may be adjusted by future resolutions.

8.3 Prohibitions on End Users
Legal Requirements:
CWC 10632
(a)(4) Shortage response actions that align with the defined shortage levels and include…
(B) Locally appropriate demand reduction actions to adequately respond to shortages., and
(D) Additional, mandatory prohibitions against specific water use practices that are in addition to statemandated prohibitions and appropriate to the local conditions.

The Water Shortage Contingency Plan (see Appendix N) contains a table of customer measures
during each water shortage stage. In order to provide information on the measures required for
the current water supply condition the applicable measures will be distributed to customers and
posted on the District’s website whenever a stage other than Stage 1 is declared. Water uses
regulated or prohibited under the Water Shortage Contingency Plan are considered to be
nonessential; and continuation of such uses during times of water shortage or other emergency
water supply condition are deemed to constitute a waste of water which subjects the offender(s)
to surcharges, penalties, and/or fines.
The customer reduction goals by stage, shown in the tables in Appendix N, vary by customer
type to achieve the overall desired reduction goal for the stage, while acknowledging the
constraints various customer classes may have in effecting short-term demand reduction.
Alternative allocations may be considered at the time a given stage is implemented. The District
recognizes that reductions for commercial and public institutional customers can have significant
economic impacts. Therefore, the requested reductions to commercial and public institutional
customers are lower than for residential, rural, and agricultural customer classes. It was also
recognized that multi-family residential water users have primarily indoor water use and cannot
reduce their water use as much as single-family residences, which typically use nearly half or
more of their annual water use for outdoor purposes.
Mandatory prohibitions on water wasting include use of potable water for street cleaning,
washing paved or hard-surfaced areas, and failure to repair a controllable leak of water. Table
8-2 contains mandatory prohibitions and the water shortage stage when they are enacted.
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Table 8-2: Water Shortage Contingency – Mandatory Prohibitions
Customer Actions

Stage
3

Stage
4

Stage 5
ST
LT

Water shall not be applied to outdoor
landscapes in a manner that causes runoff
such that water flows onto adjacent
property, non-irrigated areas, private and
public walkways, roadways, parking lots, or
structures. Care shall be taken not to water
past the point of saturation.

Stage 6
ST
LT

Landscape
Irrigation is
Prohibited

All pools, spas, and ornamental
fountains/ponds shall be equipped with a
recirculation pump and shall be constructed
to be leakproof.
Swimming pool and spa covers
encouraged to prevent evaporative water
loss.
Potable water use for ornamental ponds
and fountains is prohibited.
Pool draining and refilling shall be allowed
only for health, maintenance, or structural
considerations.
Water use for ornamental ponds, fountains,
or other ornamental water feature for
aesthetic purposes is prohibited except
where necessary to support aquatic life.
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24 hours or Less

2 Days or Less

5 Days or Less

Free-flowing hoses for all uses shall be
prohibited. Customers shall use automatic
shutoff devices on any hose or filling
apparatus in use.
Leaking customer pipes or faulty sprinklers
shall be repaired within the specified
working days or less by Stage after due to
the severity of the problem or shall not be
utilized until repaired.

Pools and Water features

Stage
2

✓

5 Days or Less

Water Waste

Water shall be used for beneficial uses
only; all unnecessary and wasteful uses of
water are prohibited (District Policy Manual
Section 143).

Stage
1

24 hours or
Less

Immediately
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Customer Actions

Stage
1

Stage
2

Stage
3

Stage
4

Stage 5
ST
LT

Stage 6
ST
LT

Washing streets, parking lots, driveways, or
sidewalks, except as necessary for health,
aesthetic, or sanitary purposes, is
prohibited.

50%or
more
50%or
more
30% or
more
100%

50%or
more
50%or
more
30% or
more
100%

40-50%
40-50%
30%
50%
50-75%

40-50%
30%
50%
50-75%

40-50%

30-40%
30%
35-50%
75%

30-40%

20-30%
20%
25-35%
75%

20-30%

10-20%
10-20%
5-10%
15-25%

Landscape Irrigation Reductions

90-95%

Commercial Customers Reductions

Up to
10%

Multi-family and Public Institutional
Customers Reductions

Up to
10%

Water Use Reductions

Residential and Rural Customers
Reductions.

Up to
10%

Application of potable water to driveways
and sidewalks is prohibited

Up to
10%

Buildings and
Driveways

Water use for ornamental ponds and
fountains is prohibited.

Water use exceedance tiered pricing or
penalties may be implemented.

Landscape Irrigation is Prohibited

To reduce evaporation, between March 1
and October 31 the use of sprinkler
irrigation systems for all landscape
irrigation systems shall be limited to be
between the hours of 7:00 p.m. and 9:00
a.m. Sprinkler irrigation systems may be
run outside of these hours for testing, but
not for more than 15 minutes per cycle and
only long enough to verify proper operation
and make sprinkler adjustments.
Customers with “smart” irrigation timers or
controllers are asked to set their controllers
to achieve the specified % of the
evapotranspiration (ET) rate.
Irrigated landscaped areas shall include
efficient irrigation systems (e.g., drip
irrigation, timed sprinklers, rain sensors,
low-flow spray heads, etc.).

Landscape
Irrigation is
Prohibited

Irrigation

Water use exceedance tiered pricing or
penalties will be implemented
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Construction/New Service

Equipment/Vehicle
Washing

Commercial

Stage
4

Stage 5
ST
LT

Stage 6
ST
LT

Motor vehicles and equipment shall be
washed only at commercial establishments
that use recycled or reclaimed water.
Users of construction meters and fire
hydrant meters will be monitored for
efficient water use.
Water for flow testing and construction
purposes from water agency fire hydrants
and blow- offs is prohibited.
Installation of new turf or landscaping is
prohibited.
New connections to the District’s water
distribution system will be allowed but their
water use shall be restricted to the
minimum requirements for personal health
and safety.
No potable water from the District’s system
shall be used for construction purposes
including but not limited to dust control,
compaction, or trench jetting.

No
Construction
Water

No commitments (“will serves”) will be
made to provide service for new water
service connections.
Health &
Safety

Stage
3

3 days per week

Landscape irrigation limited to the days per
week specified. Customers whose street
addresses end with an odd number may
water on Wednesday, Friday, and Sunday.
Customers whose street addresses end
with an even number may water on
Tuesday, Thursday, and Saturday.
Application of potable water to outdoor
landscapes during or within 48 hours after
measurable rainfall is prohibited.
Eating or drinking establishments, including
but not limited to: Restaurants, cafes,
cafeterias, bars, or other public places
where food or drink are served and/or
purchased shall serve water only upon
request.
Operators of hotels and motels shall offer
patrons the option of not having their towels
and linens washed daily.
Motor vehicles or equipment shall be
washed only with buckets or hoses with
automatic shutoff nozzles.

Stage
2

3 days per week

Stage
1

3 days per week

Customer Actions

3 days per week

Bella Vista Water District - Urban Water Management Plan Update 2020

Flushing of water mains, sewers, or fire
hydrants is prohibited except for
emergencies and essential operations.
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Customer Actions

Stage
1

Water use shall be restricted so as to meet
the minimum requirements for personal
health and safety.

ST- Short Term
LT- Long Term
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Stage
2

Stage
3

Stage
4

Stage 5
ST
LT

Stage 6
ST
LT
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8.4 Penalties, Charges, and Other Enforcement of Prohibitions
Legal Requirements:
CWC 10632
(a)(6) Penalties or charges for excessive use, where applicable.

In 2015, in response to the continuing drought conditions and cutbacks in the District’s CVP
allocation, the District’s Board of Directors adopted Resolution 15-05, on March 23, 2015,
established two penalty tiers. The “Exceedance Penalty Charge Tier 1” for usage of 100% to
120% of the base allotment was set at $1.50/HCF and the “Exceedance Penalty Charge Tier 2”
for usage of more than 120% of the base allotment was set at $2.50/HCF. Board action in October
of 2015 eliminated Tiers 2 and 3 and the penalty rate for all use greater than 100% of the allotment
was reduced to $1.00/HCF.

8.5 Consumption Reduction Methods by Agencies
Legal Requirements:
CWC 10632
(a)( 4) Shortage response actions that align with the defined shortage levels and include… the following:
(E) For each action, an estimate of the extent to which the gap between supplies and demand will be reduced
by implementation of the action.

The UWMPA requires that the UWMP include an urban water shortage contingency analysis
that estimates reduction in consumption to be expected by the measures included in the agency’s
water shortage contingency plan. Table 8-3 contains consumption reduction methods by water
shortage stage with projected reduction.
Table 8-3: Water Shortage Contingency – Consumption Reduction Methods
Consumption
Reduction Method
Public Education
Voluntary Rationing
Mandatory Rationing
Excess Water Use Penalties and Water
Shortage Pricing

Stage When Method
Takes Effect
All
1
2-5

Up to 10%
Up to 10%
20% to 50% or more

2-6

20% to 50% or more

Prohibition of Outdoor Watering

6
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8.6 Monitoring and Reporting Requirements
Legal Requirements:
CWC 10632
(a)(9) For an urban retail water supplier, monitoring and reporting requirements and procedures that ensure
appropriate data is collected, tracked, and analyzed for purposes of monitoring customer compliance and to
meet state reporting requirements.

Demands must be monitored frequently during emergency water shortages to enable the District
to effectively manage the balance between supply and demand. Following are procedures for
monitoring reductions during different stages:
•
•
•

In normal water supply conditions (Stage 1), production and pumping amounts are
recorded daily. Totals are reported monthly to the District Engineer.
During Stage 2, 3 and 4 water shortage conditions, weekly production and pumping
amounts are reported to the District Engineer to compare the weekly data to the targets to
verify that the reduction goal is being met.
During a Stage 5 or 6 water shortage, a daily production and pumping report will be
provided to the District Engineer to verify that the reduction goal is being met.

8.7 Revenue and Expenditure Impacts/Measures to Overcome
Impacts
Legal Requirements:
CWC 10632
(a)(8) A description of the financial consequences of, and responses for, drought conditions, including, but not
limited to, all of the following:
(A) A description of potential revenue reductions and expense increases associated with activated shortage
response actions described in paragraph (4).
(B) A description of mitigation actions needed to address revenue reductions and expense increases associated
with activated shortage response actions described in paragraph (4).
(C) A description of the cost of compliance with Chapter 3.3 (commencing with Section 365) of Division 1.

The revenue sources available to the District include water sales, system connection fees, interest
income, special assessments, reserves, and other non-operating revenues including various
grants.
The District’s current rate schedules are based on assigning fixed costs to base rates and variable
costs to usage rates. In doing so, and when water usage is reduced due to water shortages or
other causes (e.g., unusually wet weather), the reduction in revenues is generally matched by a
reduction in expenses. However, during a drought the District’s expenses, per acre-foot, for
additional water supplies such as short-term water transfers and increased costs for producing
more water from its groundwater wells exceed the per acre-foot expenses for water in a nonshortage year.
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The District currently maintains a specific M&I Rate Stabilization Fund to help mitigate the
expense and revenue impacts of a prolonged drought. In addition, costs for supplemental water
for its agricultural customers during a severe water shortage are passed directly through to the
agricultural customers that participate in the District’s Supplemental Water Program.
Additionally, there may be outside funding sources made available to water agencies under a
water emergency situation (Stages 3 through 6).

8.8 Resolution or Ordinance
The California Water Code requires that the District develop mandatory provisions and a draft
water shortage contingency resolution as part of the UWMP to reduce water use, including
prohibitions against specific wasteful practices, such as gutter flooding. In March 2021, the
District adopted a Drought Contingency Plan that included a Water Shortage Contingency Plan
(Appendix L). The District’s Board of Directors must be kept well informed of the shortage
status to enable them to make timely and appropriate decisions on the following actions:
•
•
•
•
•

Declaration of water shortage emergency,
Adoption of Emergency Water Reduction Plan,
Frequent assessment of water shortage status,
Adoption of resolutions to change stages as necessary, and
Coordination with customers on the development and implementation of the plan.

8.9 Catastrophic Supply Interruption
Legal Requirements:
CWC 10632
(a)(3)(A) Shortage levels shall also apply to catastrophic interruption of water supplies, including, but not limited
to, a regional power outage, an earthquake, and other potential emergency events.

The UWMPA requires that the District develop stages of action to be undertaken during a
catastrophic interruption of water supply or the District’s water treatment facilities that could
include flooding, major fire emergencies, regional power outage, earthquake, water
contamination, and acts of sabotage. In response to these possibilities, the District has developed
an Emergency Response Plan, which includes appropriate personnel listings, resource
inventories, locations for emergency operations centers, response procedures, and the steps
necessary to resume normal operations. The plan contains a section on the water system including
alternative water sources and communication procedures. These procedures are consistent with
guidelines prepared by the California State Office of Emergency Services.
Stages 5 and 6 of the District Water Shortage Contingency Plan’s response actions include water
use restrictions and prohibitions for both short-term and long-term shortages. The Stage 6 short-
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term provisions are intended for implementation during power outages, an earthquake, and other
potential emergency events.

8.10 Supply Availability – Normal, Single Dry, & Five-Year Drought
Legal Requirements:
CWC 10631
(b)(1) A detailed discussion of anticipated supply availability under a normal water year, single dry year, and
droughts lasting at least five years, as well as more frequent and severe periods of drought, as described in the
drought risk assessment.

The California Water Code requires that the District discuss the anticipated supply availability
under a normal water year, single dry year, and droughts lasting at least five years, as well as
more frequent and severe periods of drought.
The District’s primary water supply is through its CVP Water Service Contract with
Reclamation. That contract provides for up to 24,578 acre-feet of water in a normal year. The
District also has a long-term transfer agreement with the Anderson-Cottonwood Irrigation
District for 1,536 acre-feet of water in a normal year. Figure 7-2 shows the historical CVP water
allocations to the District and ACID from 1977 through 2020.
In addition to its surface water supplies, the District has five groundwater wells that are capable
of producing an estimated 3,315 acre-feet annually. Therefore, in a normal water year the
District’s available water supplies total approximately 29,400 acre-feet which greatly exceeds its
normal demand (in 2020 the total water usage was 11,268 acre-feet). It should be noted that in
a normal year and in years when the combination of its CVP and ACID long-term transfer
supplies are adequate to meet all of the District’s water demands, the wells are typically run for
less than one month producing approximately 300 AF per year.
The worst CVP allocations that the District has ever received from Reclamation were in 2015,
when Reclamation’s CVP allocation for the District was 25 percent of historical M&I usage and
a 0 percent allocation for irrigation, but this was the last year of a three-year drought. So, it is
not considered the worst single dry year; instead, it is included in the five-year drought analysis.
For the purposes of this UWMP the worst single dry year of record for the District was 2014
when Reclamation’s CVP allocation for the District was 50 percent of historical M&I usage and
a 0 percent allocation for irrigation. Based on the current historical M&I usage for the District,
this would result in a CVP contract supply of 3,324 AF (= 50% of 6,649 plus 0% of 17,929).
Typically, whenever the District’s Irrigation allocation is zero, the amount of water available
under the District’s long-term transfer with ACID is reduced to 75% of the amount available in
a normal year. In that case, the amount of water available from ACID is 1,152 AF. In a single
dry year, the District would produce as much water as they could from their current wells, which
would be approximately 3,315 AF. This would result in a total supply of approximately 7,791
AF before any short-term transfers.
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By 2025, the District is planning to construct one new well capable of producing approximately
1,000 AF per year and by 2030, the District is planning to construct a second new well capable
of producing approximately 1,000 AF per year. The water supplies provided by these new wells
is included in the future supply totals for the District.
In the 55 years that the District has been delivering water to its customers, it has never
experienced a five-year drought. The worst five-year drought that the District has experienced
was from 1990 through 1994. Figure 7-2 shows the historical CVP water allocations to the
District and ACID from 1977 through 2020. As can be seen in Figure 7-2, the 1990-1994
drought was interrupted by a normal year in 1993. Therefore, the analysis for a five-year drought
is based on the 2013 through 2015 drought with the fourth and fifth years being a repeat of the
2014 and 2015 years.
Table 8-4 establishes the basis for estimating lowest estimated water supply for the next five years

based on CVP water allocations for the base years shown. The ACID transfer quantities use the
critical year allotment for the second through fifth years. It also assumes that well production
will be maximized during the shortage years and will diminish by approximately ten percent in
the fourth year and an additional ten percent in the fifth year. The table is based on the District’s
current well production capacity and does not include the new well that is planned to be available
by 2025.
Table 8-4: Water Supplies for Five-Year Drought

Year

Base
Year(s)

CVP

1st Year
2nd Year
3rd Year
4th Year
5th Year6

2013
2014
2015
2014
2015

20,184
3,500
1,750
3,500
1,750

Available Supplies in 2020
GroundACID3
Other1
water5
1,536
3,300
300
1,152
3,000
1,657
1,152
3,300
1,264
1,152
3,000
1,657
1,152
2,700
1,264

Total2
25,320
9,309
7,466
9,309
6,866

1-Other supply includes transfers, which are subject to availability. Future availability is unknown.
2-All water deliveries are calculated in acre-feet per year (AFY). It should be noted that they are not adjusted for population growth.
3-ACID transfers can be reduced to 1,152 AF/year in a critically dry year
4-Based on a normal annual demand of 10,000 acre-feet.
5-Groundwater production assumed to drop off by approximately 10 percent per year if pumped for multiple consecutive years.
6-Fifth year of the drought assumed to be a repeat of the 3rd year.
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9 Demand Management Measures (DMM)
Legal Requirements:
CWC 10631
(f) Provide a description of the supplier's water demand management measures. This description shall include all
of the following:
(1) (A) For and urban water supplier, as defined in Section 10608.12, a narrative description that addresses the
nature and extent of each water demand management measure implemented over the past five years. The
narrative shall describe the water demand management measure that the supplier plans to implement to achieve
its water use targets pursuant to Section 10608.20.
(B)The narrative pursuant to this paragraph shall include descriptions of the following water demand
management measures:
(i) Water waste prevention ordinances.
(ii) Metering.
(iii) Conservation pricing.
(iv) Public education and outreach.
(v) Programs to assess and manage distribution system real loss.
(vi) Water conservation program coordination and staffing support.
(vii) Other demand management measures that have a significant impact on water use as measured in gallons per
capita per day, including innovative measures, if implemented.

9.1 DMMs
This chapter presents an analysis of the demand management measures currently implemented by
BVWD as well as proposed efforts to further develop their water conservation program.

9.1.1 Water Waste Prevention Ordinances
The District’s policy on wasting water is found in the District Policy Manual (Appendix O),
Section 143, and states the following: “No customer shall permit leaks or otherwise waste water,
whether intentionally or negligently. In the event that water is wastefully or negligently used on a
customer's premises, the District shall have the right to discontinue service to the premises and
shall have the right to enter upon the premises for the purpose of disconnecting the service.”
In addition, the following sections of the District’s Policy Manual detail the enforcement of District
policies: 444-Discontinuance (Non-Compliance with Regulations), 461-Prohibited Acts, 462Determination of Violation, and 463-Penalties. District crews follow up with property owners on
water waste calls/tips and, if the customer is not home, District crews place water waste door
hangers at properties in which they notice water waste (broken sprinklers, water flowing off
property, etc.)
The effectiveness of this DMM can be determined by a decrease in violators. The number of
citations and violations is tracked internally on a monthly basis through the District’s work order
system. If an area is determined to have excessive violations, the District could implement a
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specific outreach program informing the public.

9.1.2 Metering
Assembly Bill No. 514 (AB 514) became law in 2003 and promulgated that all Central Valley
Project municipal contractors are required to install water meters on all residential and commercial
services constructed prior to 1992. This bill was enacted to prevent the loss of water supplies by
CVP municipal contractors which fail to comply with federal water metering requirements. AB
514 applies to all municipal water suppliers that receive CVP water.
All of the District retail deliveries are metered, and all new connections are required to be metered.
Automatic Meter Read (AMR) meters are installed on 75 percent of all connections. Installing
water meters and billing for actual water use provides a strong incentive for customers to use less
water and equalizes service cost for each customer to their actual use (high water users would pay
a more equitable share of the system costs). Water metering can reduce exterior landscape water
use and can also achieve a modest reduction in interior water use.
With a previous grant, the District piloted BEACON Advanced Metering Analytics (AMA), a type
of AMI that uses the cellular network, to target the highest water users. There are 310 active
BEACON end points with cellular connections. Of these, only 66 active EyeOnWater mobile app
customer accounts have been established in which the customer has signed up, downloaded the
app and is using the portal to view their water use and set overuse alarms. However, these 66
customer accounts may represent approximate one third of active endpoints because more than
one endpoint is required for some meters (compound meters require two endpoints, combo meters
require three endpoints, and accounts with fire service require one endpoint for the fire service
meter). The District is interested in expanding the program to offer it to all customers as an option
with a cost, pending availability of funding and technical fixes relating to using a cellular network
with better coverage than was used in the pilot program.
Water allocations to agricultural water users have been based on the District’s CVP allocation from
Reclamation for agricultural use. Enforcement of water curtailments for agricultural water users
is based on metered use and the imposition of penalties for all use exceeding their allocation.
Unlike municipal and industrial customers, agricultural allocation exceedances have been on a
cumulative annual basis rather than a bi-monthly billing basis. During shortage years, the District
has implemented a Supplemental Water Program that allows agricultural customers to augment
their allocation on a voluntary basis purchased at “market rates.” During the zero allocation years,
agricultural customers that include a dwelling (residential/potable demands) receive a public health
and safety allocation (0.698 AF in 2014 and 2015). Metered use exceeding their public health and
safety allocation plus supplemental supply, if any, are penalized at the adopted penalty rate
determined during the shortage year.

9.1.3 Conservation Pricing
Bella Vista Water District prices water at a flat rate based on volume, with base charges according
to meter class. During a drought, the District may adopt over-use penalties to provide customers
with a disincentive to using more water than their allocations. The penalties may be tiered based
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on used percentages of their allocation (e.g., one tier for using between 100% to 110% of their
allocation and a second tier for use above 110% of their allocation). During a drought, M&I
customers’ allocations are calculated for each account based on the last three years of
unconstrained use. Each drought results in different penalties because the penalty is calculated
based on the water supplies available during that drought. The District’s rate schedule is updated
annually and is easily accessible on the District website. (Appendix Q).
The District purchases both Irrigation (agricultural) and Municipal and Industrial (M&I) water
from the CVP through their U.S. Bureau of Reclamation (USBR) contract. Both types of water are
defined in the contract, and historically Reclamation’s rates for Irrigation water have been
significantly less than rates for M&I water. BVWD charges customers for water based on four
different customer classes and rate schedules: residential/commercial/public-institutional rate,
rural rate, and agricultural rate. Each water rate schedule is broken down into two components: a
base charge and a volumetric commodity charge. The bi-monthly base charge per service
connection does not provide for any water, but only for offsetting the cost of providing water
service and maintaining/improving the District facilities. The commodity charge is a unit charge
for the amount of water used.
The residential/commercial/public-institutional rate is used for charging urban water customers.
Nearly all customers with properties smaller than two acres are billed using this rate structure.
The rural rate is similar to the residential/commercial/public-institutional rate but is only available
to properties at least two acres or larger and with a one-inch or larger meter. The rural rate was
originally established for agricultural properties that did not meet the requirements for receiving
irrigation water and was set at a level higher than the agricultural rate but lower than the residential
rate.
The agricultural rate is used for customers owning properties eligible for Reclamation’s irrigation
water, that is, land primarily used in the commercial production of agricultural crops or livestock,
including incidental domestic use. Customers desiring to fall under the agricultural rate must have:
1) a property with at least two acres of cultivated land under irrigation and dedicated to crop
production; 2) a meter at least one inch in size; 3) a business plan; 4) crops or livestock sales or
documented barter: and 5) improvements to land (including, but not limited to buildings, irrigation
systems, corrals, fencing, fruit or nut trees, vines, etc.).

9.1.4 Public Education and Outreach
9.1.4.1 PUBLIC INFORMATION PROGRAMS

Public information programs for water demand management includes coordination with other
agencies and provision of programs promoting water conservation, speakers for the media or
community groups, public service announcements, water conservation bill inserts, and water use
comparisons on customer’s bills. BVWD has an on-going public information program and posts
large signs about conserving water in the service area. In addition to the District’s efforts,
Reclamation performs public outreach on water conservation. The District’s program for
implementation of public information is summarized in Table 9-1.
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Table 9-1: Implementation of Public Outreach
Program
Description
The District newsletter is Includes seasonal water conservation tips, updates on water
drafted six times per year (bi- allocations, and District news concerning infrastructure
monthly) and provided on the improvement projects, board decisions, educational events,
BVWD website.
and budgetary decisions.
Water Smart Gardening web
Water Smart Gardening links posted on District’s website.
hosting.
Active management of District Features daily water saving tip, educational links, District
website: www.bvwd.org8
news, policies, and rates.
Tours of water treatment and
pumping facilities to college
students and District board
members.

Though a Vulnerability Assessment recommended against
promoting tours open to the general public, the District gives
tours to Shasta College classes and District board members on
a regular basis in order to educate and increase awareness
among current and future stakeholders and decision-makers
in the water industry.

Demonstration garden

Located at BVWD main office.

Irrigation Evaluation

District’s QWEL certified landscape irrigation auditor offers
free irrigation evaluations to residential customers.

9.1.4.2 SCHOOL EDUCATION PROGRAMS

Components of this DMM include provision of education materials, instructional assistance, and
classroom presentations. The District’s program for implementation of school education programs
is summarized in Table 9-2.
Similar to a public information program, a school education program can be one of the best tools
to conserve water. The AWWA and the Water Education Foundation (WEF) provide educational
material for youth to explain the water cycle and pollution, and to promote water conservation,
including videos, bookmarks, games, and water experiments. As a long-term dues-paying member
of WEF, the District offers local schools free access to Project WET educational materials for K12 levels. The Water Conservation Coordinator could enhance the program by meeting with school
principals and educators to promote classroom presentations. The effectiveness of this program is
determined by the number of students and schools that participate.

8

http://www.bvwd.org/
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Table 9-2: Implementation of Educational Programs
Program

Description

Lending library available to and
promoted
among
local
elementary, middle, and high
school teachers.

BVWD offers to purchase grade-level appropriate,
standards-correlated, educational materials through
organizations
such
as
Project
Wet
and
watereducation.org for classroom use. Resources can be
promoted through periodic use of an educator email list
procured through school administrators.

Shasta College internships

BVWD offers placements for the Shasta College Worksite
Learning Program in which students earn college credit
while working at paid or volunteer jobs.

School Tours

School tours of BVWD facilities, treatment operations,
and filter effluent recycling are available upon request.

Shasta College CIMIS station

Shasta College students perform maintenance and
calibration on CIMIS station #224.

9.1.5 Programs to Assess and Manage Distribution System Real Loss
This DMM focuses on the water distribution system itself, and includes water audits, leak
detection, and repair. The first step in a water audit is relatively straightforward, involving
comparison of the amount of water produced with the amount of water delivered to customers.
The difference is termed “unaccounted water,” which includes actual losses (leaks) in the
distribution system, authorized but unmetered use (e.g., hydrant flushing and firefighting),
unauthorized water use, and meter error. The best way to evaluate the effectiveness of this program
is to compare water production data at the water treatment plant with water consumption from the
District’s customers.
BVWD offers leak detection kits at the District office which contain toilet tank dye, water efficient
shower heads and shut-off nozzles. The meter replacement program is annually budgeted to
replace 1/15 of total meters but fell short in 2020 due to COVID-19-related staffing challenges.
The District uses the American Water Works Association (AWWA) water audit and loss control
software. The entire District is metered which allows the District to routinely calculate water
losses. The District uses a run-to-waste log to track all known or discovered leaks and “discharges”
from its system, for monitoring, tracking and reporting purposes. This information is also utilized
for the District’s annual water audit validation that uses the AWWA Water Audit
software/spreadsheet. In addition to discovered leaks where the quantity is estimated, other logged
run-to-waste events includes line flushing of dead-end lines for improved water quality, hydrant
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flushing for water quality, hydrant maintenance, or creating a temporary demand for pump
efficiency testing. In some cases, these discharges are metered and are otherwise estimated by
trained and certified Distribution System Operators. Line breaks or leaks are estimated and
incorporated into the AWWA water loss audit and get reported to the Regional Water Quality
Control Board on the drinking water permit. Additional information on water losses can be
reviewed in Section 4.4.
The District also has a proactive program for replacement of aged infrastructure and conducts a
prompt and efficient repair program. For example, in 2018 the District inspected and made repairs
on over one mile of the BVWD main distribution pipeline. In 2020, the District identified a small
leak that ran for several months on a 32-inch pipe and several leaks per year on 6-inch lines. The
District will continue to review data and identify leaks for repair, perform reviews of the AWWA
audit information to determine if a full-scale system audit is warranted, and perform distribution
leak detection when warranted. The District’s program for implementation of this DMM is
summarized in Table 9-3.
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Table 9-3: Implementation of Real Loss Management
Program

Proactive replacement
of aged portions of
distribution system

Efficient crew response
to reports of system
leaks

Description
The USBR-owned distribution system, originally installed in the mid
1960’s, is estimated to have a life span of 75-100 years. The District
budgets money annually for pipeline replacement as part of its
Extraordinary Operations, Maintenance, and Replacement (EOMR)
Program. The District has projected improvements until fiscal year
35-36 which include well, water storage tank, pipeline, and pump
station rehabilitation.
When a leak is reported or identified, a work order is written, and
Distribution Department staff is sent out to investigate the leak.
The staff promptly responds to all reported leaks, typically within
15 minutes. If the leak is reported outside of normal business
hours, there is an on-call person required to respond to the location
within 30 minutes. No systematic leak detection program currently
exists.

Annual calculation of
system-wide water loss
using AWWA water
budget software.

The District has been actively replacing the older and larger meters
in the District, which is likely the major reason for the decrease in
non-revenue water. The District has also been replacing water lines
that have had a history of failures.

Meter replacement
program

The District’s goal is to have all of the meters either replaced or
rebuilt on a 20-year cycle. Annual meter replacement rate is 1/15
of total in order to overcome backlog and to reach equilibrium of
replacing any given meter every 20 years. Smaller meters are
typically replaced, while it can be more economical to rebuild larger
meters. The District is also installing more compound meters or
magnetic meters for the larger meters in order to register water
usage at lower flow rates and during periods of reduced water
allocations.

9.1.6 Water Conservation Program Coordination and Staffing Support
This DMM entails designating a water conservation coordinator responsible for managing water
conservation efforts, developing progress reports, promoting water conservation to agency staff,
and evaluating the results of efforts. Wayne Ohlin is the designated Conservation Coordinator.
Wayne coordinates all BVWD conservation activities and goals, including coordinating the
preparation of annual FWMP updates. All these tasks further the goals and objectives in the
Reclamation’s BMPs Guidelines and UWMPA DMMs. The effectiveness of this DMM is
determined by the work performed by the Water Conservation Coordinator.
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Table 9-4: Water Conservation Program Coordinator
Name:

Wayne Ohlin

Title:

District Engineer

Address:

11368 E. Stillwater Way, Redding, CA 96003-9510

Telephone:

(530) 241-1085

E-mail:

wohlin@bvwd.org

In addition to the Water Conservation Program Coordinator, the District has a QWEL certified
irrigation auditor, Ren Rosin, who conducts water evaluations and audits in support of water
conservation programs.

9.1.7 Other Demand Management Measures
The District implements several other DMMs, which are described below.
9.1.7.1 WATER SURVEY PROGRAMS FOR SINGLE-FAMILY AND MULTI-FAMILY
RESIDENTIAL CUSTOMERS

The District frequently conducts outdoor landscape audits to assist residential, rural and
commercial customers in achieving improved efficiency and conservation. These free and
confidential irrigation system evaluations are promoted through the District’s newsletter and
provide customers with recommendations on irrigation equipment and scheduling to improve
water use efficiency and save money. Three irrigation system evaluations were completed in 2017,
none in 2018, nine in 2019, none in 2020, and four have been completed in 2021 with 12 pending.
Due to liability and safety reasons, the District does not conduct in-home audits of any kind.
Automatic Meter Read (AMR) meters installed on 75 percent of connections (residential,
commercial, institutional, landscape, and agriculture) identify continuous use and flag the account.
The District notifies customers of high use, continuous use (indicating a leak or other problem)
and out of range use. These events sometimes prompt the customer to request an audit. The
District’s program for implementation of customer water audits is summarized in Table 9-5.
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Table 9-5: Implementation of Customer Water Audits
Program
AMR (Automatic Meter Read)
detects possible leaks by flagging 24hour meter movement (no stopped
meter for two consecutive hours).
Current and historical customer
water use information is available to
all District customers upon signing
into their online account.
Customer service representatives are
available to answer customer
questions and address concerns.

Description
When a flag is noticed, District staff checks for
leaks at the meter. If none are found the
customer is notified of possible leak(s) on their
side of the meter.
Allows customers to review usage and discuss
with District and request an audit.
District staff available during normal business
hours, Monday through Friday.

9.1.7.2 RESIDENTIAL PLUMBING RETROFIT

This DMM involves enforcement of plumbing fixture efficiency standards and encourages
programs to retrofit existing inefficient fixtures with newer reduced flow fixtures. This retrofit
program focuses on plumbing installed prior to 1992, in part due to the passage of the Federal
Energy Policy Act of 1992, which restricted all newly manufactured faucets and showerheads to a
flow of 2.5 gallons per minutes (Department of Water Resources [DWR], August 1994).
The California Urban Water Conservation Council (CUWCC) estimates that a low-flow
showerhead retrofit will save approximately 2.9 gallons per capita per day (GPCD) on post-1980
homes and 7.2 GPCD on pre-1980 constructed homes. The average savings for a toilet retrofit is
1.3 GPCD on pre-1980 constructed homes. The effectiveness of this DMM is based upon the
percentage of customers that install low-flow fixtures.
Full implementation of this DMM is not feasible for the District. BVWD does offer literature and
water conservation kits with retrofit materials at District offices to encourage plumbing retrofits.
However, enforcement of this DMM is not feasible for the District since they are not a City or
County. BVWD has to rely on Shasta County or the City of Redding Building Departments and
the real estate process to identify these requirements to homeowners.
9.1.7.3 LARGE LANDSCAPE CONSERVATION PROGRAMS AND INCENTIVES

Water demand by large landscape water users can be managed by providing water audits and
incentives for water conservation. The first consideration of this measure begins with identifying
large irrigators and their water use, followed by development of a program for regular auditing (at
least one every five years), with provisions that include water conservation training and
information, with financial incentives.
The District promotes the County and the City of Redding Water Efficient Landscape
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requirements9 to its customers. The District does not develop water use budgets and does not have
a regular program for audits. Should funding become available, BVWD could conduct a feasibility
study to assess the benefits and costs of installing dedicated landscape meters for customers with
large landscape areas and develop an implementation program if appropriate. Table 9-6
summarizes implementation of landscape audits.
Table 9-6: Implementation of Large Landscape Irrigation Audits
Program

Description

Tehama County Resource Conservation District
(TCRCD) currently provides free audits to BVWD
Commercial/Institutional landscape
agricultural customers. BVWD will negotiate with
surveys/audits
TCRCD and others regarding offering landscape audits
to larger institutional customers for payment.

Shasta College CIMIS Station
(Station #224)

District supplied initial materials and funded the
installation and retrofit of the station and will provide
replacement parts to support maintenance, as needed.
The station provides District customers with irrigation
related data and support to help improve irrigation
scheduling and water use efficiency.

9.1.7.4 CONSERVATION PROGRAMS
INSTITUTIONAL ACCOUNTS

FOR

COMMERCIAL,

INDUSTRIAL,

AND

Implementation of water conservation for commercial, industrial, and institutional (CII) customers
includes identifying the largest water users among CII customers, offering audits and incentives
sufficient to conserve water, and providing follow-up audits as needed. At this time, all
commercial and institutional customers are metered and charged for water usage in accordance
with their metered use. The District does not have any industrial customers.
BVWD has good relationships with its CII customers including Simpson University and golf
courses. These customers typically know their landscape water investment, manage it efficiently
and hire an outside auditor if they desire an audit. If requested, the District would provide
assistance, but the District has not been approached for such assistance by CII customers.
The District provides water audits and water conservation information to their metered customers
upon request. Current and historical customer water use information is available to all District
customers upon signing into their online account. The best way to determine the effectiveness of
this DMM is to monitor the actual water use. In the future, the District could monitor the water
use of the commercial and institutional customers, and assess demand characteristics and water
9

Shasta County and the City of Redding enforce the California Model Water Efficient Landscape Ordinance (MWELO)
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use patterns. Historic data can be compared to current average annual water use for each account
type.
9.1.7.5 HIGH-EFFICIENCY WASHING MACHINE REBATE PROGRAMS

The District is too small to offer or create a washing machine rebate program due to staffing and
funding constraints; however, BVWD will continue to provide a link on the BVWD website to the
California’s Water Conservation Resource - Save our Water website10 that provides water
conservation tips and rebates. Notifying customers of the rebate in billing inserts may be a method
of increasing awareness and ultimately, the number of water efficient washing machines installed,
which would contribute to water conservation within the District.
9.1.7.6 RESIDENTIAL ULTRA-LOW FLUSH TOILET REPLACEMENT PROGRAMS

This DMM involves implementation of programs for replacing existing high-water-use toilets with
ultra-low flush (1.28 gallons or less) toilets in SFR and MFR. Full implementation of this DMM
is not feasible or enforceable for the District since they are not a City or County11. The District has
to rely on the County or the City of Redding Building Departments and the real estate process to
help with replacement of toilets. Any new construction or remodel needs to comply with green
building standards.
The District offers literature at District offices to encourage retrofits and provides a link to the
Save our Water website on their website that recommends installation of a high-efficiency toilet
to save 19 gallons per person per day. The District will not be pursuing this program due to
feasibility, staffing, and funding constraints. The program would be revisited if funding were
available.

9.2 Planned Implementation to Achieve Water Use Targets
Legal Requirements
CWC 10631
(f) Provide a description of the supplier's water demand management measures. This description shall include all
of the following:
(1) (A) …The narrative shall describe the water demand management measures that the supplier plans to
implement to achieve its water use targets pursuant to Section 10608.20.

The District currently employs several methods of water conservation. They are active in community
engagement and host a website where customers can learn about water conservation and view their
water use. Upgrades to the BVWD distribution system and loss prevention are done regularly to reduce
water use. Based on the reductions in water use achieved by the District since 2010, the District’s
existing DMMs will help ensure that the District maintains its 2020 water use target.

http://saveourwater.com/
County and City Building Codes have adopted the California Building Code, requiring all new construction and major remodels to install low
flow fixtures, including low flow toilets.
10
11
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10 Completed UWMP Checklist
Guidebook
Location

Water Code
Section

Chapter 1

10615

Chapter 1

10630.5

Section 2.2

10620(b)

Section 2.6

10620(d)(2)

Section 2.6.2

10642

Section 2.6,
Section 6.1

10631(h)

Section 3.1

10631(a)

Section 3.3

10631(a)

Section 3.4

10631(a)

Section 3.4.2

10631(a)

Summary as Applies to UWMP
A plan shall describe and evaluate
sources of supply, reasonable and
practical efficient uses, reclamation, and
demand management activities.
Each plan shall include a simple
description of the supplier’s plan
including water availability, future
requirements, a strategy for meeting
needs, and other pertinent information.
Additionally, a supplier may also choose
to include a simple description at the
beginning of each chapter.
Every person that becomes an urban
water supplier shall adopt an urban water
management plan within one year after it
has become an urban water supplier.
Coordinate the preparation of its plan
with other appropriate agencies in the
area, including other water suppliers that
share a common source, water
management agencies, and relevant
public agencies, to the extent practicable.
Provide supporting documentation that
the water supplier has encouraged active
involvement of diverse social, cultural,
and economic elements of the population
within the service area prior to and
during the preparation of the plan and
contingency plan.
Retail suppliers will include
documentation that they have
provided
their
wholesale
supplier(s) - if any - with water use
projections from that source.
Describe the water supplier service area.
Describe the climate of the service area
of the supplier.
Provide population projections for 2025,
2030, 2035, 2040 and optionally 2045.
Describe other social, economic, and
demographic factors affecting the
supplier’s water management planning.
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Subject

2020 UWMP
Location

Introduction and
Overview

Section 1 Introduction and
Overview

Summary

Executive
Summary

Plan
Preparation

2.1

Plan
Preparation

2.2

Plan
Preparation

2.2, 2.3

System Supplies

N/A

System
Description
System
Description
System
Description
System
Description

3.1.1, 3.1.2
3.1.4
3.2.3
3.3
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Guidebook
Location

Water Code
Section

Sections 3.4
and 5.4

10631(a)

Section 3.5

10631(a)

Section 4.2

10631(d)(1)

Section 4.2.4

10631(d)(3)(C)

Section 4.2.6

10631(d)(4)(A)

Section 4.2.6

10631(d)(4)(B)

Section
4.3.2.4

10631(d)(3)(A)

Section 4.4

10631.1(a)

Section 4.5

10635(b)

Chapter 5

10608.20(e)

Chapter 5

10608.24(a)

Section 5.2

10608.24(d)(2)

Section 5.5

10608.22

Summary as Applies to UWMP
Indicate the current population of the
service area.
Describe the land uses within the service
area.
Quantify past, current, and projected
water use, identifying the uses among
water use sectors.
Retail suppliers shall provide data to
show the distribution loss standards were
met.
In projected water use, include estimates
of water savings from adopted codes,
plans, and other policies or laws.
Provide citations of codes, standards,
ordinances, or plans used to make water
use projections.
Report the distribution system water loss
for each of the 5 years preceding the plan
update.
Include projected water use needed for
lower income housing projected in the
service area of the supplier.
Demands under climate change
considerations must be included as part
of the drought risk assessment.
Retail suppliers shall provide baseline
daily per capita water use, urban water
use target, interim urban water use
target, and compliance daily per capita
water use, along with the bases for
determining those estimates, including
references to supporting data.
Retail suppliers shall meet their water
use target by December 31, 2020.
If the retail supplier adjusts its
compliance GPCD using weather
normalization, economic adjustment, or
extraordinary events, it shall provide the
basis for, and data supporting the
adjustment.
Retail suppliers’ per capita daily water
use reduction shall be no less than 5
percent of base daily per capita water use
of the 5-year baseline. This does not
apply if the suppliers base GPCD is at or
below 100.
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Subject
System
Description and
Baselines and
Targets
System
Description

2020 UWMP
Location
3.2.2
3.1.3

System Water
Use

4.2.2, 4.2.3 &
4.2.4

System Water
Use

4.4

System Water
Use

4.5

System Water
Use

4.5, 4.6

System Water
Use

4.4

System Water
Use

4.6

System Water
Use

4.7

Baselines and
Targets

5.1, 5.2

Baselines and
Targets

5.3.1

Baselines and
Targets

N.A.

Baselines and
Targets

5.3.12
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Guidebook
Location

Water Code
Section

Section 5.5
and
Appendix E

10608.4

Sections 6.1
and
6.2

10631(b)(1)

Sections 6.1

10631(b)(1)

Section 6.1

10631(b)(2)

Section 6.1.1

10631(b)(3)

Section 6.2.8

10631(b)

Section 6.2

10631(b)

Section 6.2.2

10631(b)(4)(A)

Section 6.2.2

10631(b)(4)(B)

Section 6.2.2

10631(b)(4)(B)

Section
6.2.2.1

10631(b)(4)(B)

Summary as Applies to UWMP
Retail suppliers shall report on their
compliance in meeting their water use
targets. The data shall be reported using
a standardized form in the SBX7-7 2020
Compliance Form.
Provide a discussion of anticipated
supply availability under a normal,
single dry year, and a drought lasting
five years, as well as more frequent and
severe periods of drought.
Provide a discussion of anticipated
supply availability under a normal,
single dry year, and a drought lasting
five years, as well as more frequent and
severe periods of drought, including
changes in supply due to climate change.
When multiple sources of water supply
are identified, describe the management
of each supply in relationship to other
identified supplies.
Describe measures taken to acquire and
develop planned sources of water.
Identify and quantify the existing and
planned sources of water available for
2020, 2025, 2030,
2035, 2040 and optionally 2045.
Indicate whether groundwater is an
existing or planned source of water
available to the supplier.
Indicate whether a groundwater
sustainability plan or groundwater
management plan has been adopted by
the water supplier or if there is any other
specific authorization for groundwater
management. Include a copy of the plan
or authorization.
Describe the groundwater basin.
Indicate if the basin has been adjudicated
and include a copy of the court order or
decree and a description of the amount of
water the supplier has the legal right to
pump.
For unadjudicated basins, indicate
whether or not the department has
identified the basin as a high or medium
priority. Describe efforts by the supplier
to coordinate with sustainability or
groundwater agencies to achieve
sustainable groundwater conditions.
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Subject

2020 UWMP
Location

Baselines and
Targets

Appendix F

System Supplies

7.3

System Supplies

7.3, 4.7

System Supplies

7.2, 7.3

System Supplies

6.9

System Supplies

6.10, 8.10

System Supplies

6, 6.2, 6.9

System Supplies

6.2.3

System Supplies

6.2.1

System Supplies

6.2.4

System Supplies

6.2.4
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Guidebook
Location

Water Code
Section

Section
6.2.2.4

10631(b)(4)(C)

Section 6.2.2

10631(b)(4)(D)

Section 6.2.5

Section 6.2.5

Section 6.2.5

Section 6.2.5

10633(b)

10633(c)

10633(d)

10633(e)

Section 6.2.5

10633(g)

Section 6.2.6

10631(g)

Section 6.2.5

10633(a)

Section 6.2.8,
Section 6.3.7

10631(f)

Section 6.4
and
Appendix O

10631.2(a)

Summary as Applies to UWMP
Provide a detailed description and
analysis of the location, amount, and
sufficiency of groundwater pumped by
the urban water supplier for the past five
years
Provide a detailed description and
analysis of the amount and location of
groundwater that is projected to be
pumped.
Describe the quantity of treated
wastewater that meets recycled water
standards, is being discharged, and is
otherwise available for use in a recycled
water project.
Describe the recycled water currently
being used in the supplier's service area.
Describe and quantify the potential uses
of recycled water and provide a
determination of the technical and
economic feasibility of those uses.
Describe the projected use of recycled
water within the supplier's service area at
the end of 5, 10, 15, and 20 years, and a
description of the actual use of recycled
water in comparison to uses previously
projected.
Provide a plan for optimizing the use of
recycled water in the supplier's service
area.
Describe desalinated water project
opportunities for long-term supply.
Describe the wastewater collection and
treatment systems in the supplier’s
service area with quantified amount of
collection and treatment and the disposal
methods.
Describe the expected future water
supply projects and programs that may
be undertaken by the water supplier to
address water supply reliability in
average, single-dry, and for a period of
drought lasting 5 consecutive water
years.
The UWMP must include energy
information, as stated in the code, that a
supplier can readily obtain.
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Subject

2020 UWMP
Location

System Supplies

6.2.5

System Supplies

6.2.5, 6.9

System
Supplies
(Recycled
Water)

6.6.2

System
Supplies
(Recycled
Water)
System
Supplies
(Recycled
Water)

6.6.3

6.6.4

System
Supplies
(Recycled
Water)

6.6.4

System
Supplies
(Recycled
Water)

6.6.5

System Supplies

6.7

System
Supplies
(Recycled
Water)

6.6.2

System Supplies

6.9

System
Suppliers,
Energy
Intensity

6.11
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Guidebook
Location

Water Code
Section

Section 7.2

10634

Section 7.2.4

10620(f)

Section 7.3

10635(a)

Section 7.3

10635(b)

Section 7.3

10635(b)(1)

Section 7.3

10635(b)(2)

Section 7.3

10635(b)(3)

Section 7.3

10635(b)(4)

Summary as Applies to UWMP
Provide information on the quality of
existing sources of water available to the
supplier and the manner in which water
quality affects water management
strategies and supply reliability
Describe water management tools and
options to maximize resources and
minimize the need to import water from
other regions.
Service Reliability Assessment: Assess
the water supply reliability during
normal, dry, and a drought lasting five
consecutive water years by comparing
the total water supply sources available
to the water supplier with the total
projected water use over the next 20
years.
Provide a drought risk assessment as part
of information considered in developing
the demand management measures and
water supply projects.
Include a description of the data,
methodology, and basis for one or more
supply shortage conditions that are
necessary to conduct a drought risk
assessment for a drought period that lasts
5 consecutive years.
Include a determination of the reliability
of each source of supply under a variety
of water shortage conditions.
Include a comparison of the total water
supply sources available to the water
supplier with the total projected water
use for the drought period.
Include considerations of the historical
drought hydrology, plausible changes on
projected supplies and demands under
climate change conditions, anticipated
regulatory changes, and other locally
applicable criteria.

Chapter 8

10632(a)

Provide a water shortage contingency
plan (WSCP) with specified elements
below.

Chapter 8

10632(a)(1)

Provide the analysis of water supply
reliability (from Chapter 7 of
Guidebook) in the WSCP
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Subject

2020 UWMP
Location

Water Supply
Reliability
Assessment

7.1.4

Water Supply
Reliability
Assessment

7.4

Water Supply
Reliability
Assessment

7.3

Water Supply
Reliability
Assessment

7.1, 7.2

Water Supply
Reliability
Assessment

7.3

Water Supply
Reliability
Assessment

7.3

Water Supply
Reliability
Assessment

7.3

Water Supply
Reliability
Assessment

7.2

Water
Shortage
Contingency
Planning
Water
Shortage
Contingency
Planning

8, Appendix L WSCP
Appendix L Section 2
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Guidebook
Location

Section 8.10

Water Code
Section

10632(a)(10)

Section 8.2

10632(a)(2)(A)

Section 8.2

10632(a)(2)(B)

Section 8.3

Section 8.3

Section 8.4

10632(a)(3)(A)

10632(a)(3)(B)

10632(a)(4)(A)

Summary as Applies to UWMP
Describe reevaluation and improvement
procedures for monitoring and
evaluation the water shortage
contingency plan to ensure risk tolerance
is adequate and appropriate water
shortage mitigation strategies are
implemented.
Provide the written decision-making
process and other methods that the
supplier will use each year to determine
its water reliability.
Provide data and methodology to
evaluate the supplier’s water reliability
for the current year and one dry year
pursuant to factors in the code.
Define six standard water shortage levels
of 10, 20, 30, 40, 50 percent shortage
and greater than 50 percent shortage.
These levels shall be based on supply
conditions, including percent reductions
in supply, changes in groundwater levels,
changes in surface elevation, or other
conditions. The shortage levels shall also
apply to a catastrophic interruption of
supply.
Suppliers with an existing water shortage
contingency plan that uses different
water shortage levels must cross
reference their categories with the six
standard categories.
Suppliers with water shortage
contingency plans that align with the
defined shortage levels must specify
locally appropriate supply augmentation
actions.

Section 8.4

10632(a)(4)(B)

Specify locally appropriate demand
reduction actions to adequately respond
to shortages.

Section 8.4

10632(a)(4)(C)

Specify locally appropriate operational
changes.

Section 8.4

Section 8.4

10632(a)(4)(D)

10632(a)(4)(E)

Specify additional mandatory
prohibitions against specific water use
practices that are in addition to statemandated prohibitions and appropriate to
local conditions.
Estimate the extent to which the gap
between supplies and demand will be
reduced by implementation of the action.
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Subject
Water
Shortage
Contingency
Planning
Water
Shortage
Contingency
Planning
Water
Shortage
Contingency
Planning

2020 UWMP
Location

Appendix L Section 10

Appendix L Section 2.1
Appendix L Section 2.2

Water
Shortage
Contingency
Planning

8.1, Appendix L
- Section 3

Water
Shortage
Contingency
Planning

N.A.

Water
Shortage
Contingency
Planning

Appendix L Section 4.3

Water
Shortage
Contingency
Planning
Water
Shortage
Contingency
Planning

8.3, Appendix L
- Section 4.4
Appendix L Section 4.5

Water
Shortage
Contingency
Planning

8.3, Appendix L
- Section 4.6

Water
Shortage
Contingency
Planning

Appendix L Section 4.1
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Guidebook
Location

Water Code
Section

Summary as Applies to UWMP

Section 8.4.6

10632.5

The plan shall include a seismic risk
assessment and mitigation plan.

Section 8.5

10632(a)(5)(A)

Suppliers must describe that they will
inform customers, the public and others
regarding any current or predicted water
shortages.

Section 8.6

10632(a)(6)

Retail supplier must describe how it will
ensure compliance with and enforce
provisions of the WSCP.

Section 8.7

10632(a)(7)(A)

Section 8.7

10632(a)(7)(B)

Section 8.7

10632(a)(7)(C)

Section 8.8

10632(a)(8)(A)

Section 8.8

10632(a)(8)(C)

Section 8.9

Section 8.11

10632(a)(9)

10632(b)

Section 8.14

10632(c)

Sections 9.2
and
9.3

10631(e)(1)

Describe the legal authority that
empowers the supplier to enforce
shortage response actions.
Provide a statement that the supplier will
declare a water shortage emergency
Water Code Chapter 3.
Provide a statement that the supplier will
coordinate with any city or county within
which it provides water for the possible
proclamation of a local emergency.
Describe the potential revenue
reductions and expense increases.
associated with activated shortage
response actions.
Retail suppliers must describe the cost of
compliance with Water Code Chapter
3.3: Excessive Residential Water Use
During Drought
Retail suppliers must describe the
monitoring and reporting requirements
and procedures that ensure appropriate
data is collected, tracked, and analyzed
for purposes of monitoring customer
compliance.
Analyze and define water features that
are artificially supplied with water,
including ponds, lakes, waterfalls, and
fountains, separately from swimming
pools and spas.
Make available the Water Shortage
Contingency Plan to customers and any
city or county where it provides water
within 30 after adopted the plan.
Retail suppliers shall provide a
description of the nature and extent of
each demand management measure
implemented over the past five years.
The description will address specific
measures listed in code.
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Subject
Water
Shortage
Contingency Plan
Water
Shortage
Contingency
Planning
Water
Shortage
Contingency
Planning
Water
Shortage
Contingency
Planning
Water
Shortage
Contingency
Planning
Water
Shortage
Contingency
Planning
Water
Shortage
Contingency
Planning
Water
Shortage
Contingency
Planning

2020 UWMP
Location
8.9, Appendix L
- Section 2.2.
8.3, Appendix L
– Section 5.1
8.4, Appendix L
– Section 6
8, 8.1,
Appendix L –
Section 7
8.1, Appendix L
– Section 7.1
8.1, Appendix L
– Section 7.2
8.7, Appendix L
- Section 8
8.7, Appendix L
- Section 8.3

Water
Shortage
Contingency
Planning

8.6, Appendix L
- Section 9

Water
Shortage
Contingency
Planning

8.3, Appendix L
- Section 4.2

Water
Shortage
Contingency
Planning

8, Appendix L Section 5.3

Demand
Management
Measures

9.1
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Guidebook
Location

Water Code
Section

Chapter 10

10608.26(a)

Section
10.2.1

10621(b)

Section 10.4

10621(f)

Sections
10.2.2,
10.3, and
10.5

10642

Section
10.2.2

10642

Section
10.3.2

10642

Section 10.4

10644(a)

Section 10.4

10644(a)(1)

Sections
10.4.1 and
10.4.2

10644(a)(2)

Section 10.5

10645(a)

Section 10.5

10645(b)

Summary as Applies to UWMP
Retail suppliers shall conduct a public
hearing to discuss adoption,
implementation, and economic impact of
water use targets (recommended to
discuss compliance).
Notify, at least 60 days prior to the
public hearing, any city or county within
which the supplier provides water that
the urban water supplier will be
reviewing the plan and considering
amendments or changes to the plan.
Reported in Table 10-1.
Each urban water supplier shall update
and submit its 2020 plan to the
department by July 1, 2021.
Provide supporting documentation that
the urban water supplier made the plan
and contingency plan available for
public inspection, published notice of the
public hearing, and held a public hearing
about the plan and contingency plan.
The water supplier is to provide the time
and place of the hearing to any city or
county within which the supplier
provides water.
Provide supporting documentation that
the plan and contingency plan has been
adopted as prepared or modified.
Provide supporting documentation that
the urban water supplier has submitted
this UWMP to the California State
Library.
Provide supporting documentation that
the urban water supplier has submitted
this UWMP to any city or county within
which the supplier provides water no
later than 30 days after adoption.
The plan, or amendments to the plan,
submitted to the department shall be
submitted electronically.
Provide supporting documentation that,
not later than 30 days after filing a copy
of its plan with the department, the
supplier has or will make the plan
available for public review during
normal business hours.
Provide supporting documentation that,
not later than 30 days after filing a copy
of its water shortage contingency plan
with the department, the supplier has or
will make the plan available for public
review during normal business hours.
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Subject

2020 UWMP
Location

Plan Adoption,
Submittal, and
Implementation

2.3

Plan Adoption,
Submittal, and
Implementation

2.31

Plan Adoption,
Submittal, and
Implementation

2.3.3

Plan Adoption,
Submittal, and
Implementation

2.3.4

Plan Adoption,
Submittal, and
Implementation

2.3

Plan Adoption,
Submittal, and
Implementation

2.3.2

Plan Adoption,
Submittal, and
Implementation

2.3.3

Plan Adoption,
Submittal, and
Implementation

NA

Plan Adoption,
Submittal, and
Implementation

2.3.3

Plan Adoption,
Submittal, and
Implementation

2.3.4

Plan Adoption,
Submittal, and
Implementation

2.3.4, 8
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Guidebook
Location

Water Code
Section

Section 10.6

10621(c)

Section
10.7.2

10644(b)

Summary as Applies to UWMP
If supplier is regulated by the Public
Utilities Commission, include its plan
and contingency plan as part of its
general rate case filings.
If revised, submit a copy of the water
shortage contingency plan to DWR
within 30 days of adoption.
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Subject

2020 UWMP
Location

Plan Adoption,
Submittal, and
Implementation

NA

Plan Adoption,
Submittal, and
Implementation

8
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1 Introduction
This chapter includes an overview of this Drought Contingency Plan, a description of the study
area, background information on Bella Vista Water District, and a description of the different
topics covered in this plan.

1.1

Report Overview

The Bella Vista Water District (BVWD) has significant water supply issues during droughts,
primarily related to uncertainty in their Central Valley Project surface water supply. The District
also lacks sufficient diversity in their water supplies. A recent multi-year drought resulted in
unprecedented surface water cutbacks requiring extreme water conservation measures. These
conditions have mobilized District staff to develop this long-term Drought Contingency Plan
(DCP).
This plan includes an assessment of water supply shortages and vulnerabilities to the District, and
discussions on policies and projects that can help reduce the impacts of drought. Figure 1-1
illustrates a general process followed in this plan.

Drought

Drought
Planning

Temporary
Shortage
Recurring
Shortage
Emergency
Situation

Strategy
Combination
of Strategies

Solutions
Temporary
Supply
Long-term
Supply
Demand
Management

Figure 1-1 – Drought Contingency Plan Flow Method
As shown above, drought can be defined as a temporary, recurring, or emergency water
shortage. This can be addressed with one or more strategies. Possible solutions include shortterm or long-term actions, as well as demand management measures to conserve water supplies.

1.2

Study Area

The plan covers the entire service area of Bella Vista Water District. The District is in western
Shasta County (County). Approximately one-fifth of the District is located within the
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northeastern portion of the City of Redding and over half of the District’s customer accounts are
within the city limits of the City of Redding. The District encompasses approximately 34,360 acres
(54 square miles). Refer to Figure 1-2 for a vicinity map of the District.

Figure 1-2 – Bella Vista Water District
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Background Information on Bella Vista Water District

Bella Vista Water District (District or BVWD) was formed on June 4, 1957 to provide agricultural
and domestic water to the area northeast of the City of Redding. BVWD is a California Water
District pursuant to the California Water Code, operating under the governance of an elected
Board of Directors. The District supplies agricultural, municipal, commercial, and
public/institutional water, and operates the water treatment, storage, and a vast distribution
system.
The District depends mostly on surface water from the Sacramento River. The Shasta Dam, on
the Sacramento River near Redding, California, serves to control floodwaters and store surplus
winter runoff for irrigation in the Sacramento and San Joaquin Valleys as well as for providing
water for municipalities, the environment, and meeting water quality objectives. In 2005, the
District entered into a long-term (25-year) renewal contract with the United States Bureau of
Reclamation (Reclamation) (Contract No. 14-06-200-851A-LTR1) that authorizes the District to
divert up to 24,578 AF from the Sacramento River supply via the Central Valley Project (CVP).
Bella Vista Water District is a retail agency, providing water directly to customers. In 2018 they
served about 6,300 active residential, rural, commercial, institutional/public, and agricultural
customers. The District serves water to agricultural customers used for growing irrigated
pasture, hay, strawberries, grapes, fruit and nut trees, and vegetables.
The District’s CVP supply is subject to shortages due to climate and environmental regulations.
In addition, annual rainfall varies considerably from year to year and averages about 34 inches,
of which approximately 80% occurs from November through April. This results in a prolonged
dry season and heavy reliance on irrigation to meet demands.
California faced a severe drought from 2013 to 2016, during which the District’s CVP allocations
were reduced to as low as 0% for agriculture and 25% of Historical Use for urban uses. This
created significant challenges for the District and its water users and was a strong impetus for
developing this Drought Contingency Plan.

1.4

Elements of Drought Contingency Plan

This Drought Contingency Plan includes six different elements, or topics, which are shown in the
figure below.
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Drought
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Administrative
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Response
Actions

Figure 1-3 - Drought Contingency Plan Elements
Following is a description of each element found in this plan.
Drought Monitoring Plan
Drought information sources, indicators and indices were identified, catalogued, and prioritized
for future use. Drought triggers were also identified. Lastly, water shortage stages were revised
and discussed.
Vulnerability Assessment
The vulnerability of the District’s water supplies was discussed. Various resources (such as District
finances, private property, etc.,) which are vulnerable to droughts were identified and prioritized.
Existing studies on CVP water supply vulnerability and climate change were reviewed. The level
of risk at different stages of drought were identified. Lastly, the economic impacts to the
vulnerable resources were quantified.
Mitigation Actions
Existing mitigation actions were assessed, including their current capacity for mitigating drought.
A mitigation goal in acre-feet/year of new water yield was established, based on past and
estimated future water shortages. A variety of new mitigation actions were identified, prioritized,
and evaluated at a conceptual level.
Response Actions
The District’s existing Water Shortage Contingency Plan was reviewed and updated based on its
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effectiveness in past droughts, as well as comments from the Drought Task Force. A detailed
process for implementing response actions was documented.
Operational and Administrative Framework
The organizational structure used to respond to a drought was documented, reviewed, and
updated. This included identifying roles and responsibilities, procedures for initiating,
announcing, and implementing response actions, and listing drought response resources.
Plan Update Process
A process was developed for updating the DCP. This includes identifying triggers for updates (i.e.,
large drought, change in policies), as well as criteria for monitoring the effectiveness of the DCP’s
six elements.
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2 Public Outreach
This section discusses public outreach performed as part of this Drought Contingency Plan.
Topics discussed include the purpose of the outreach, the content of a Communication and
Outreach Plan, formation and involvement of a special Drought Task Force, and public outreach
methods.

2.1

Purpose

Public outreach was performed to inform the general public and important stakeholders on the
content of the Drought Contingency Plan and solicit their input. Another important component
was to educate stakeholders on the water supply and potential drought conditions within BVWD.
Most stakeholders are unaware of either the complexity of BVWD’s water supply issues, or the
severity of water supply reductions during droughts.
The key messages of the outreach efforts included:
•
•
•
•

What is the Drought Contingency Plan?
What is the Role of BVWD and the Drought Task Force?
Purpose of the Drought Contingency Plan within BVWD.
How is the BVWD impacted by droughts?

2.2

Communication and Outreach Plan

A Communication and Outreach Plan (Outreach Plan) was developed prior to the development
of this DCP (see Appendix A). The Outreach Plan summarizes the strategy for engaging,
educating, and soliciting input from stakeholders. Topics covered in the Outreach Plan include:
•
•
•
•
•

Overview of District and Drought Contingency Plan
Communication goals
Stakeholder identification
Messages and talking points
Outreach materials

2.3

Drought Task Force

A Drought Task Force (Task Force) was developed to include a diverse group of stakeholders
within the BVWD boundary. The purpose of the Task Force was to educate stakeholders, identify
District issues, provide new ideas, and critique existing policies. Task Force members were
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initially contacted by BVWD staff to identify those who were interested in becoming a part of the
effort, as this group was an integral part of developing the DCP.
Task Force members who were contacted by staff and expressed interest in participating are
listed in the Outreach Plan (Appendix A). These members represent a comprehensive spectrum
of agriculture, rural and residential stakeholders.
The Task Force members attended two workshops: one in the beginning to educate them on the
scope of work and water supply issues in the District, and one towards the end of the project to
provide comments on the Draft DCP. The Task Force members also provided comments on each
individual draft chapter as they were prepared.

2.4

Public Outreach Methods

The outreach methods used with the general public included the following:
•
•
•
•
•

Discussion of DCP at Board of Directors meetings
Development of a List of Frequently Asked Questions (FAQs) regarding Droughts and
Water Restrictions (Appendix B)
District newsletter articles
Website postings
Press release

More information on these can be found in the Outreach Plan (Appendix A).
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3 Drought Monitoring Plan
3.1

Introduction

The section describes a Drought Monitoring Plan that includes a process for collecting, analyzing,
and disseminating drought-related data. The data will be used to help predict the likelihood of
an upcoming drought. The preliminary goal for developing a Drought Monitoring Plan is to
initialize a process for researching and prioritizing data relevant to enhancing the District’s ability
to predict and prepare for periods of drought and water scarcity. To be proactive and sufficiently
prepared for potential water shortages, the District will need to continually monitor for
conditions that may cause reductions in water supply.
The District’s primary water supply is its water service contract with Reclamation , its Federal
Water Supply. The water made available by Reclamation’s Central Valley Project (CVP) can vary
greatly from year to year, due to limited water storage capacity, instream flow requirements, and
recent increases in carryover storage goals to maximize the cold-water pool in Shasta Lake for
the next year. Therefore, the District must stay abreast of numerous factors that can impact CVP
deliveries and how this directly impacts shortage vulnerability. The District’s water supplies are
also subject to shortages due to regulatory actions, including the Trinity Record of Decision
(requiring greater releases in wetter years), the Bay-Delta Water Quality Control Plan with the
potential for required unimpaired flows, etc. Chapter 4 – Vulnerability Assessment includes a
more detailed discussion on the vulnerability of the District’s water supplies due to drought and
regulatory actions.
The following is discussed below:
1.
2.
3.
4.
5.

Existing drought indicators and indices
Prioritization of the data sources
Drought triggers for Bella Vista Water District
Refined water shortage stages
Dissemination of drought monitoring information

3.2

Drought Indicators and Indices

Reclamation typically provides its initial water-allocation forecast in mid-February for the water
year starting March 1. However, there are several indicators or indices that the District can
monitor that will give them a general idea of the allocation that they can expect under its CVP
water service contract. It should be noted that, in addition to the typical hydrological factors that
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affect water supplies, other factors, such as fishery and Delta salinity conditions, limit the water
supplies available to CVP contractors.
Many sources of indicator data and indices are readily available and useful for determining water
supply conditions and evaluating the District’s vulnerability to shortages. These include various
data sets from the National Oceanic and Atmospheric Administration (NOAA), the California
Department of Water Resources (DWR), and Reclamation, as well as groundwater level data from
District wells. The various indicators are categorized as high priority indicators and low priority
indicators in Table 3-1. Each indicator maintains an associated trigger that identifies when
specific parameters have been met. These sources of data and indices are described in greater
detail in the following sections.

Table 3-1 – High and Medium Priority Indicators
High Priority
Indicators/Indices
Lake Shasta Reservoir
Storage
Northern Sierra
Precipitation and
Snowpack
Sacramento Valley Index
Unimpaired Inflow into
Lake Shasta

Low Priority
Indicators/Indices
US Drought Monitor (USDM)
Evaporative Demand Drought
Index (EDDI)
National Integrated Drought
Information System (NIDIS)

3.2.1 Lake Shasta Reservoir Storage
Under its water service contract with Reclamation, the District diverts surface water from the
Sacramento River at its Wintu Pump Station into the Bella Vista service area. The primary source
of this water is Shasta Dam, which is just northwest of Highway 151 and the town of Shasta Lake.
Additional surface water supply is diverted from Trinity Lake via Whiskeytown Lake and the
Spring Creek Powerhouse which flows into the Sacramento River above Keswick Dam
approximately five river miles above the District’s intake. The water stored behind Shasta Dam
represents about 41% of the stored water throughout the entire CVP. This stored CVP water is
used for irrigation, municipal and industrial (M&I) needs, and salinity control for the SacramentoSan Joaquin River Delta, as well as to meet various environmental needs.
The average water storage in Shasta Lake at the beginning of the water year (October 1) has been
approximately 2,750,000 acre-feet (Figure 3-1). Typically, a decline in storage can be seen until
sometime in late November to early December when runoff from fall and winter rains start
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reaching the reservoir, and such runoff eventually exceeds releases from the dam. Reservoir
storage continues to increase until early May or June when releases to meet irrigation, M&I, and
environmental demands exceed inflows into the lake. On average, storage in Lake Shasta tops
out at just under 4 million-acre feet.

Figure 3-1 – Lake Shasta Storage Levels for the Sacramento River Index – Wet, Dry
and Average Years (California DWR, 2019)
As can be seen from Figure 3-1 and Figure 3-2, one wet year can considerably affect water levels,
taking the lake from extremely low to full or nearly full. However, the timing of rain events during
the water year is a major factor in whether or not the lake refills completely. This is due in part,
to flood control considerations. Starting on October 1st of every year, a portion of the lake’s
storage capacity is reserved for flood control purposes. This volume is called “conservation
storage” and is determined by the Army Corps of Engineers. This amount increases daily until
December 22 when it reaches a maximum of 1.3 million-acre feet. If runoff into the lake causes
storage to exceed the calculated “Top of Conservation Storage,” releases are then increased until
the required flood control storage is restored. It is not until approximately the middle of May
that the amount of conservation storage is reduced to zero. The effects of the conservation
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storage requirements are evident in the storage levels shown in Figure 3-1 (above) for the 201819 water year and in Figure 3-2 (below) for the 2016-17 water year. The sudden downturns in
water storage seen in both March and April of 2019 (in Figure 3-1, above), as well as in every
month from January 2017 through May 2017 (as can be seen in Figure 3-2) were caused by
increased releases, in order to return the storage in Lake Shasta to below the “Top of
Conservation Storage.”

Figure 3-2 – Lake Shasta Storage Levels for Sacramento River Index – Recent Years
(California DWR, 2019)
Due to its heavy reliance on CVP water deliveries, the District has been monitoring water storage
levels in Shasta Lake since the early 1990s. The District will continue to monitor storage in Shasta
Lake as a high priority indicator of water supply conditions, as described in the Drought Triggers
section at the end of this chapter below.
Since the Central Valley Project is operated as an “integrated” project, meaning that Reclamation
considers all its water resources before making decisions regarding releases and allocations, the
District must be cognizant of storage in all of Reclamation’s reservoirs. The graphic below, from
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the California Data Exchange Center (CDEC), shows water storage in all major CVP and State
Water Project (SWP) reservoirs and is updated at midnight each day. It provides a good overview
of water supply conditions throughout the state which may impact decisions by DWR and
Reclamation that could influence water allocations. The District has been monitoring this
interactive graphic via CDEC since 2005 and will continue to do so as a part of this plan.
Water stored in the CVP and SWP is a good indicator of the amount of water that will be available
for future M&I and agricultural usage throughout the state. Having ample water storage at the
end of the water year (September 30) provides some expectation that with near normal
precipitation water allocations will be sufficient to meet normal demands. Correspondingly, low
water storage at the end of the water year without fall and early winter precipitation portends
reduced water allocations.
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Figure 3-3 – Current Conditions for Major Reservoirs 03-August-2019 (California
DWR, 2019).
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3.2.2 Northern Sierra Precipitation and Snowpack
The California Department of Water Resources maintains numerous automatic monitoring
stations, located throughout northern CA, that monitor precipitation in the form of both rain and
snow. This data for the last seven years in the Northern Sierra region is summarized in the “8Station Index” shown in Figure 3-4.

Figure 3-4 – Northern Sierra Precipitations: 8-Station Index – Recent Data
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Additionally, more historical data is represented in Figure 3 5 which includes the 1976-77 (driest
year), as well as the 1982-83 and 1997-98 (wettest) years.

Figure 3-5 – Northern Sierra Precipitation:8-Station Index – Historical Highs and
Lows (California DWR, 2019)
The Sierra Nevada snowpack is the primary source of both spring and summer runoff for much
of the state. In years with lower snow water content, more water must be withdrawn from
storage to meet the region’s water demands. Successive low snow water content years are a key
indicator of drought conditions. In order to forecast anticipated spring and summer runoff, the
State Department of Water Resources performs monthly snow surveys and has numerous
automatic monitoring stations throughout the state. These results are typically reported as a
percent of the April 1 average visible in the Figure 3-6 below.
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Figure 3-6 contains graphs for the “North,” “Central,” and “South” regions of the Sierra Nevada
for the maximum (1982-83), minimum (2014-15), average, and 2018-2019 water years.

Figure 3-6 – California Snow Water Content: Percent of April 1 Avg for 2019 (California
DWR, 2019)

3.2.3 Sacramento Valley Index
The Sacramento Valley Water Year Index (Sacramento Valley Index/SVI) is the sum of the
unimpaired flow in million acre-feet at the following locations:
(1)
(2)
(3)
(4)

Sacramento River above Bend Bridge (just north of Red Bluff)
Feather River at Oroville (a.k.a. inflow to Lake Oroville)
Yuba River near Smartville (approximately 20 miles ENE of Yuba City)
American River below Folsom Lake
3-9
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Unimpaired runoff represents the natural water production of a river basin, unaltered by
upstream diversions, storage, and export of water to or import of water from other basins. Figure
3-7 shows the Sacramento Valley unimpaired runoff for the period of 1995 through 2018.

Figure 3-7 – Sacramento Valley Unimpaired Runoff
Water-year classification systems like the SVI provide a means to assess the amount of water
originating in a basin. Because water-year classification systems are useful in water planning and
management, they have been developed for several hydrologic basins throughout California. The
Sacramento Valley 40-30-30 Index was developed by the State Water Resources Control Board
(SWRCB) for the Sacramento River hydrologic basin as part of SWRCB’s Bay-Delta regulatory
activities. The index defines one “wet” year classification, two “normal” classifications (above
and below normal), and two “dry” classifications (dry and critical), for a total of five water year
types.
The Sacramento Valley Index = (0.4) x Current Apr-Jul unimpaired runoff forecast (in million acrefeet) + (0.3) x Current Oct-Mar unimpaired runoff (in million acre-feet) + (0.3) x Previous Water
Year’s Index (if the Previous Water Year’s Index exceeds 10.0, then 10.0 is used). The values
associated with each water year type are shown in Table 3-2.
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Table 3-2 – Sacramento Valley Index Water Year Classifications
Sacramento Valley Water Year Type Classification
Index based on flow in million acre-feet:
Wet

Equal to or greater than 9.2

Above Normal

Greater than 7.8, and less than 9.2

Below Normal

Greater than 6.5, and equal to or less than 7.8

Dry

Greater than 5.4, and equal to or less than 6.5

Critical

Equal to or less than 5.4

This index, originally specified in the 1995 SWRCB Water Quality Control Plan, is used to
determine the Sacramento Valley water year type as implemented in SWRCB D-1641. Year types
are set by first of month forecasts beginning in February. The final determination is based on the
May 1, 50 percent exceedance forecast. Figure 3-8 includes the cumulative probability
distributions of the Sacramento Valley 40-30-30 water year indices for three different periods:
(a) full available historical period 1906-2016 (111 years), (b) the 82-year period used for CALSIM
II operations modeling (1922-2003), and (c) the 16-year period used for most DSM2 water quality
modeling (1976-1991). The D-1641 transitions between water year types are shown as horizontal
black lines (SWRCB-21, page 188).
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Figure 3-8 – Sacramento Valley 40-30-30 Water Year Index (California Department of Water
Resources, 2019)

Although water allocations to the District under its CVP water service contract are not tied
directly to this index, its value has a large impact on the allocation that the District can expect
from the Reclamation. Table 3-3 compares the Sacramento Valley Water year type to the final
CVP Water Supply Allocations to M&I contractors north of the Delta for the years 1995 through
2018.
Many factors and data sources are utilized by Reclamation in determining its CVP water supply
allocations, Table 3-3 shows a good correlation between the Sacramento Valley Water Year Index
and CVP allocations to the District from 1995 through 2018. Historically, when the index has
been in “Wet,” “Above Normal” and “below Normal” water year classifications the District has
received a 100% allocation (the exceptions being 1995, 1997, and 1999 when the District received
100%/95%, 90%/100%, and 100%/95% allocations for Irrigation/M&I, respectively). When the
index has been “Critical” the District has seen its CVP water allocation significantly reduced, as it
was in 2008, 2014 and 2015. However, in the four “Dry” years during this same period the District
received a full supply in two years and reduced allocations two of those years.
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Table 3-3 – Comparison of Sacramento Valley Water Year Type and CVP Allocation
1995-2018

3.2.4 Shasta Lake Unimpaired Inflow
A portion of the District’s water supply comes from a long-term transfer agreement with the
Anderson-Cottonwood Irrigation District (ACID). ACID has a Sacramento River Settlement
contract with Reclamation that includes Article 5, Constraints on the Availability of Water. This
article is used to determine the water supplies available to ACID during a “Critical Year.” A Critical
Year is defined as any year in which either the following eventualities exists:
(1) The forecasted full natural inflow to Shasta Lake for the current Water Year, as
forecasted by Reclamation on or before February 15 and reviewed thereafter as
conditions and information warrant, is equal to or less than 3.2 million acre-feet; or
(2) The total accumulated actual deficiencies below 4 million acre-feet in the
immediately prior Water Year or series of successive prior Water Years each of
which had inflows of less than 4 million acre-feet, together with the forecasted
deficiency for the current Water Year, exceed 800,000 acre-feet.
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In the 2014-15 water year, the projected 50% exceedance for the Shasta Lake unimpaired inflow
was less than 3.2 MAF so water allocations to North-of-Delta Settlement Contractors were
reduced by 25%. In the 2018-2019 water year, the projected 50% exceedance for the Shasta Lake
unimpaired inflow was greater than 3.2 MAF, so the North-of-Delta Settlement Contractors
received 100% of their allocations and consequently, the District received 100% of its ACID
transfer water supply. Hence, this index can be useful in estimating the availability of the ACID
water to the District. In the 12 years since the ACID water transfer agreement was executed in
2008, the water transfer quantity has been reduced only twice, in 2014 and 2015.

Table 3-4 – 2014 Sacramento River Water Year Forecast

Source: (California Department of Water Resources, 2019)

Table 3-5 – 2019 Sacramento River Water Year Forecast

Source: (California Department of Water Resources, 2019)

3.2.5 Monitoring Databases
Several other regional datasets provide information that may be useful in tracking and predicting
drought conditions.
1. Evaporative Demand Drought Index. The Evaporative Demand Drought Index (EDDI)
serves communities by providing indicators of rapidly evolving “flash droughts” as well as
longer lasting sustained droughts. The EDDI database exposes early warning signs of
drought stress at weekly and monthly intervals by analyzing real-time atmospheric
datasets. EDDI Website-https://www.esrl.noaa.gov/psd/eddi/
2. National Integrated Drought Information System. The National Integrated Drought
Information System (NIDIS) utilizes data from the National Oceanic and the Atmospheric
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Administration to organize and track current prediction systems on both seasonal and
sub-seasonal timescales. NIDIS Website- https://www.drought.gov/drought/what-nidis
3. United States Drought Monitor. The United States Drought Monitor (USDM), initiated in
1999, is a multi-agency partnership that includes the National Drought Mitigation Center
from the University of Nebraska in Lincoln, the National Oceanic and Atmospheric
Administration and the Department of Agriculture. The USDM releases a weekly map
indicating five classifications: (D0) Abnormally dry areas or areas that may be exiting or
entering times of drought, (D1): Moderate drought, (D2): Severe drought, (D3): Extreme
drought, and (D4): Exceptional drought. USDM Website- https://droughtmonitor.unl.edu/
These important resources will be further utilized by the District; however, they are classified in
this plan as lower priority indices since they are broad regional forecasts and do not adequately
take into consideration local water conditions.

3.3

Identifying Drought Triggers

According to the Reclamation Drought Response Program Framework (Reclamation, 2015),
triggers are indicator or index values that can be used to define a specific drought stage, a specific
response, or a mitigation action. District staff will monitor the drought indices on a regular basis.
Hard triggers initiated by specific thresholds are not practical for the District due to the
complexity and diversity of the information. Rather, as has been done in the past, the process
will be accomplished with a subjective decision based on the various data sources and local
conditions. Furthermore, the District’s experiences during the recent drought (2013-2016) will
be drawn upon in defining the appropriate dates for the evaluation of the triggers and for
determining the prospect for shortage conditions to materialize. When appropriate, specific
triggers will be declared resulting in specific water shortage allocations and policies. Table 3-6
summarizes the priority of indicators/indices, timing of monitoring, and trigger threshold values
that would lead to consideration of response actions.
The District Engineer will maintain the responsibility for both data collection, as well as all
associated public notifications.
Due to the inability of the District to reschedule or carry-over water from one CVP water year to
the next and the low water usage in the months of December through February, there are no
extraordinary actions that the District needs to take prior to the initial announcement of the CVP
allocations. The October 1, December 1, and February 1 trigger dates contained in Table 3-6 are
intended to provide the District notice of the potential need to implement its Water Shortage
Contingency Plan at the start of the upcoming water year. Steps that the District can take include
updating of notices, ensuring that its billing system is ready to implement any drought charges,
and begin discussions with other agencies regarding the potential for water transfers.
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Historically in California, consecutive dry years typically occur before response actions are
considered or implemented. Nevertheless, the proposed monitoring should be used in all years,
regardless of the conditions from the previous water year (e.g., if the previous year was wet).
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Table 3-6 – Summary of Drought Contingency Plan Triggers
Summary of Drought Contingency Plan Triggers
Indicator/Index

Timing of Reporting

Lake Shasta Reservoir Storage

Northern Sierra Precipitation

October 1

<2,000,000 acre-feet

December 1

<1,500,000 acre-feet

February 1

<50% of average for February 1

March 1

<50% of average for April 1

May 1

<50% of average for May 1

March 1
April 1
May 1
February 1

March 1
Unimpaired Inflow into Lake
Shasta
April 1

May 1
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together with the forecasted
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Review and Refine Water Shortage Stages

To manage a water supply shortfall, five demand reduction stages are defined within the District’s
current M&I Water Shortage Contingency Plan. The total demand reduction goal for each stage
increases from less than 15% to 70% or more of normal demand from Stage 1 to Stage 5. The
stages are summarized below in Table 3-7. The District defines a water supply shortage as the
difference between demand and the sum of the reduced CVP allocation and additional secure
sources of supply. Changes in water shortage stages are communicated to District customers by
way of billing inserts, newspaper advertising, on the District’s webpage (www.bvwd.org), and by
verbal communication between District Staff and consumers.
Additionally, as outlined in new Water Code requirements (10632 a. b.), Water Shortage
Contingency Plans must include six standard water shortage levels, which correspond to the
progressive ranges of <10%, 10%, 20%, 30%, 40%, and 50% as shown below in Table 3-8. This
change will be required as part of 2020 Urban Water Management Plan updates.

Table 3-7 – Current 5 Stages of Water Shortage
Stage1

% Supply Reduction

Water Supply Condition

1

Up to 15%

2

15-30%

3

30-50%

4 (long-term and
short-term)
5 (long-term and
short-term)

50-70%

Normal Water Supply (85%
to 100% of Normal2)
Moderate Water Shortage
(70% to 85% of Normal)
Severe Water Shortage (50%
to 70% of Normal)
Extreme Water Shortage
(30% to 50% of Normal)
Critical Water Shortage (less
than 30% of Normal)

70% or more

1 – Long-term conditions are greater than 45 days and are typically due to hydrologic conditions. Short-term conditions occur for 45 days or less
and may be attributed to infrastructure, water quality, or power issues, as well as hydrologic conditions.
2 – “Normal” refers to the average water supply during the last 3 years with unconstrained supplies.
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Table 3-8 – Updated Stages of Water Shortage
Stage

% Supply Reduction

Water Supply Condition

1

Up to 10%

2

10-20%

3

20-30%

4

30-40%

5 (long-term and
short-term)
6 (long-term and
short-term)

40-50%

Normal Water Supply (90% to
100% of normal demand)
Moderate Water Shortage
(80% to 90% of normal
demand)
Severe Water Shortage (70%
to 80% of normal demand)
Extreme Water Shortage
(60% to 70% of normal
demand)
Critical I Water Shortage (50%
to 60% of normal demand)
Critical II Water Shortage (less
than 50% of normal demand)

50% or more

During the recent 2014-2015 drought District water supplies were greatly reduced. CVP
allocations for the District were 50%/0% and 25%/0% (M&I/Irrigation) for the 2014 and 2015
water years, respectively. At these allocations, the District would have been at Stage 5 in 2014
and at Stage 6 in 2015 based on the stages of water shortage shown in Table 3-8. Fortunately,
the District was able to secure short-term water transfers and run its wells to produce additional
supplies and reduce the impact on its customers.

3.5

Process for Determining Shortage Conditions

The District Engineer will be responsible for collecting and analyzing data from the various
drought indices. The District Manager will be kept updated on a regular basis, and the District
Board of Directors will be updated at monthly Board meetings. Once a trigger is observed
meeting a threshold value in Table 3-7, the District will perform an assessment of their supplies
to determine if hydrologic conditions will affect current and future water allocations from
Reclamation. Due to the water-year used by Reclamation (March 1 through the last day of
February), and the low water demands at that time of year, no changes to the water shortage
stages are normally implemented prior to March 1st. However, due to public notice
requirements and the District’s 2-month billing cycle, the District needs to be prepared to
implement water demand reduction actions immediately following Reclamation’s
announcement of its initial water allocations for BVWD. The public will be noticed through the
District website and with billing inserts.
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As will be discussed in the Vulnerability Assessment chapter of this plan the District does not have
a water supply shortage based on water demands in recent years until the CVP allocation drops
below 60%/10% (M&I/Irrigation). As previously discussed, at a 50%/0% allocation the District
would be at a water shortage Stage 5 and at a 25%/0% allocation the District would be at Stage
6.
Demands must be monitored frequently during water shortages to enable the District to
effectively manage the balance between supply and demand. Following are procedures for
monitoring reductions during the different stages shown in Table 3-8:
•
•
•

In normal water supply conditions (Stage 1), production and pumping amounts are
recorded daily. Totals are reported monthly to the District Engineer.
During Stage 2, 3, and 4 water shortage conditions, weekly production and pumping
amounts are reported to the District Engineer to compare the weekly data to the targets
to verify that the reduction goal is being met.
During a Stage 5 or 6 water shortage, a daily production and pumping report will be
provided to the District Engineer to verify that the reduction goal is being met.

Specific response actions that will be implemented in each stage are described in Chapter 5 –
Response Actions.
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4 Vulnerability Assessment
4.1

Introduction

Vulnerability is a weakness or gap in a system that exposes the system assets to specific hazards.
The primary vulnerabilities in Bella Vista Water District are drought and water scarcity. The
purpose of this chapter is to identify and categorize potential effects of drought on resources
throughout the greater service area of the District. This will be accomplished by estimating the
frequency, magnitude, and severity of droughts and examining how local resources are impacted
by drought. This assessment will drive the development of potential mitigation and response
actions to offset the effects of future droughts. The District’s water system faces several other
vulnerabilities including cyber threats, terrorism, power outages, water contamination, etc.
These other vulnerabilities are not discussed in this report, which focuses exclusively on drought
and water scarcity.
The primary topics discussed in this chapter include:
•
•
•
•
•

Vulnerability of District water supplies
Existing vulnerability and climate change studies
Identification and prioritization of vulnerable resources
Assessment of risks at different drought stages
Economic impacts of droughts

The subsequent section discusses the vulnerability of the District’s water supplies to climatic
conditions and regulatory requirements in more detail.

4.2

Vulnerability of District Water Supplies

The District has two sources of water to meet customer demands. These include surface water
pumped from the Sacramento River and groundwater pumped from the District’s wells that are
located near the southern boundary of the District. The District also has interconnections with
four neighboring water agencies. These are generally only used during an emergency or shortterm water shortages caused by interruptions in power supplies, equipment failures or
maintenance, and line breaks. They are not designed or intended as solutions to water supply
shortages.
The District does not hold any water rights permits of its own to divert water from the
Sacramento River or any of the surface water supplies within its service area. Diversions from the
Sacramento River are made under the “Water Service Contract” with Reclamation and the long4-1
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term transfer agreement with the Anderson-Cottonwood Irrigation District. Water rights permits
for the Central Valley Project (CVP) are held by Reclamation for the benefit of CVP. The District
does have five groundwater wells that can currently meet wintertime demands on a short-term
basis; however, they are insufficient to meet water demands associated with outdoor irrigation.
In normal years, approximately 95% of the District’s supply is CVP water with the remaining 5%
being water supplied from the District’s wells. As a result, the District is highly dependent on the
water it receives from Reclamation and is highly vulnerable to cutbacks in its CVP supply. The CVP
has finite water storage capacity that limits the amount of water that it can carryover from one
water year to the next. While carry-over provisions are included in BVWD’s water contract, due
to operational constraints, Reclamation has not approved any carryover storage in recent years
CVP supplies highly dependent on each year’s precipitation and runoff. As a result, single year
and multi-year droughts require significant cutbacks in water allocations to CVP water
contractors.
Below are detailed discussions on the following topics:
•
•
•
•

Various causes of drought in the area
Regulatory impacts on water supplies
Drought impacts on water supplies
Constraints on water transfers and exchanges

Causes of Drought
Drought is caused by prolonged weather conditions and climatic events that provide significantly
less than average precipitation in the forms of rain and snowpack, which in turn reduce the
amount of stream runoff available for beneficial use.
Weather and climate conditions that may cause or contribute to drought include:
•

•

Above average temperature causing stream runoff to occur faster or earlier than average
and may result in:
o Increased snow level elevations
o Above average loss of existing snowpack
o Increased evaporation from water body surfaces
o Alterations to weather patterns and jet streams
o Environmental/ecosystem stress/degradation
Less than average precipitation causing depletions of stream flow, snowpack, and
groundwater recharge that may result in:
o Diminished water storage in reservoirs
o Diminished water storage in the Sierra Nevada snowpack
o Lowering of groundwater levels
4-2
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o Restriction/limitations on water availability/use
o Environmental/ecosystem stress/degradation
Irreversible climate change: permanent changes to historical averages of the abovedescribed weather patterns that may result in:
o Flooding/drought
o Permanent loss of glaciers and snowpack
o Permanent losses and changes to existing specialized ecosystems

Regulatory Impacts on Water Supplies
Over time, federal regulatory changes and State Water Resources Control Board decisions have
resulted in more and more water being dedicated to environmental purposes including water
quality standards, minimum river flow requirements, Delta outflow requirements, and water
temperature management. From 1992 through 2010, the cumulative impact of these changes
and decisions are estimated to have rededicated more than 3.5 million acre-feet/year of CVP &
State Water Project (SWP) annual yield in the State (see Figure 4-1), which represents at least
25% of the dedicated supplies.

Figure 4-1 – Rededication of Water Supplies due to Regulatory Decisions
Dates and brief descriptions of the more significant Federal regulations and State Water
Resources Control Board (SWRCB) decisions affecting the Central Valley Project, and
consequently water supplies available to the District, are shown in Figure 4-2 below. These are
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also reflected in Figure 4-1, above. Operations of Shasta Reservoir have morphed over the years
to meet changing and multiple demands. These competing demands are likely to increase with
climate change, future droughts, and concerns for endangered species.

Source: https://lao.ca.gov/2008/rsrc/water_primer/water_primer_102208.aspx#chapter1

Figure 4-2 – Regulatory Decisions Impacting Water Supplies

Drought Impacts on Water Supplies
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In recent years, many areas of California, including the District, have experienced periods of
drought ranging from “abnormally dry” to “exceptional drought” as can be seen in Figure 4-3
below.

Source: United States Drought Monitor (http://droughtmonitor.unl.edu/)

Figure 4-3 – United States Drought Monitor (2013-2016)
These dry natural conditions are coupled with reductions in surface water allocations that
exacerbate the drought conditions.
The diversion of water from lakes, rivers, and streams in California is governed by a complex
system of “water rights” as administered by the State Water Resources Control Board. When the
amount of water in California’s lakes and rivers are insufficient to meet the needs of all potential
diverters, “senior” water rights holders get their full supplies before “junior” water rights holders
get any water. The Central Valley Project is a junior water rights holder and deliveries to senior
water rights holders get precedence over CVP water service contractors (such as the District).
Consequently, deliveries to the District can be limited, especially in dry periods. As a result of this
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junior status, the District’s water allocation from Reclamation has been subject to a reduction
from its full contract amount. Figure 4-4 shows the District’s historical allocations from
Reclamation since 1977.

Historical CVP Allocatons for Bella Vista Water District
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Figure 4-4 – Historical CVP Allocations for BVWD
Since the 2014-2015 drought, the District has experienced significant reductions in water usage
by both M&I and Agricultural water users. A variety of factors have led to this reduction including:
(1) a reduction in the total number of agricultural customers, (2) some of the largest agricultural
water users ceasing or significantly reducing their operations, (3) increases in the water rates
paid by both agricultural and M&I customers, (4) milder summers, (5) average or above average
precipitation, and (6) water conservation (including residual impacts from the recent drought).
As a result, total water production in the past few years has been approximately 10,000 AF/year
compared with 13,674 AF of production in calendar year 2013. Water usage by the District’s
Agricultural customers represents approximately 28% of the total and M&I usage represents
approximately 66% of the total with “unaccounted for/losses” representing the remaining 6%. If
you include the unaccounted for/losses in the M&I and agricultural totals, then M&I usage
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represents 70% of the total (7,000 AF/year) and agricultural usage represents 30% of the total
(3,000 AF/year).
The District’s CVP allocations during conditions of shortage is based on past water usage. Hence,
the recent reductions in total water usage will result in lower allocations during future shortages.
Figure 4-5 shows estimated CVP allocations to the District based on the Historical CVP Allocations
for the District and ‘present day’ water usage.

Annual Allocations based Historical Allocation Rates
and 7,000 AF of Historical M&I Use
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Figure 4-5 – Annual CVP Allocation based on Recent Usage
Figure 4-5 shows that annual allocations would have been sufficient to meet the District’s current
needs in 38 of the past 43 years (based on historical allocations), it must be noted that the current
regulations under which Reclamation operates have changed significantly since 1977. Prior to
2014, the Irrigation allocation had never been less than 25% and only once before had the M&I
allocation been as low as 50%. In both 2014 and 2015 the Irrigation allocations were zero, and in
2015 the M&I allocation was only 25%, causing a tremendous hardship on the District and its
customers.
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In planning for the future, the District must anticipate that allocations like those experienced in
2014 and 2015 may reoccur, and that cutbacks may also occur with a greater frequency than they
have over the past 43 years.
Constraints on Water Transfers
Water transfers are a common tool used by many agencies to secure additional water in
droughts. These are possible because some agencies have: 1) reliable water contracts even in
droughts, 2) alternate or backup water supplies, or 3) greater ability to reduce demands in dry
years. This typically results in an “open market” for water with many water transfers occurring
throughout the State. These opportunities are most available to agencies with access to major
water bodies, rivers, or conveyance facilities. BVWD is near the Sacramento River and just a few
miles downstream from Shasta Dam. Most potential water transfer partners also divert from the
Sacramento River, but further downstream. In recent years, BVWD has found little to no
opportunity for transfers with other agencies on the Sacramento River, even though some of
them have additional water supplies to sell. To date, brokering water deals has been difficult due
to State and Federal agency concerns of impacts to instream flow benefits. If water is transferred
to BVWD from a downstream user, the water would be diverted earlier than if it were to flow to
its original downstream water user potentially decreasing the water supply availability to meet
instream flows and temperature requirements along the Sacramento River. Without this
important tool in their portfolio to augment dry-year water supplies the District is more
vulnerable to water shortages and must explore other options to meet its customers water
needs.

4.3

Existing Vulnerability & Climate Change Studies

Two different Reclamation studies evaluated the potential impacts of climate change on the
Sacramento Valleys. These include:
•
•

Reclamation, West-Wide Climate Risk Assessment, Sacramento and San Joaquin Basins
Climate Impact Assessment, September 2014
Reclamation, Sacramento and San Joaquin Basin Study, March 2016.

These studies outline the following major effects of climate change on temperature,
precipitation, and runoff:
Temperature. Temperatures are projected to increase steadily during this century, with generally
greater changes occurring farther inland. In the Sacramento region, warming is projected to
increase by about 1.8 degrees Fahrenheit (oF) to 5.4oF at mid-21st century (2055), and about 3oF
to 9°F at end-of-century (2084) (Reclamation, 2014).
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Precipitation. Projections of future precipitation have a much greater range of variability than
those for temperature. In the northern part of the Sacramento Valley, projections indicate a slight
increase of about 2 percent in precipitation around the mid-century period with increases
continuing into the late century (Reclamation, 2016).
Snowpack. Snowpack, as measured by April 1st snow water equivalent (SWE), is projected to
decrease continuously throughout the 21st century. Snowmelt from the Sierra Nevada currently
provides an annual average of 15 million acre-feet of water, slowly released between April and
July each year. The greatest changes will occur in the lower elevations of the watersheds. By
2025, the Sacramento Valley watershed is projected to experience decreases in the April 1st snow
water equivalent (SWE) in the range of from 10 percent in the higher portions of the watershed
to 70 percent in the lower elevations. By the end of the century, even the highest elevations may
see a decrease of 70 percent (Reclamation, 2016).
Evapotranspiration. Evapotranspiration is projected to increase continuously during the 21st
century due to warmer temperatures. This would result in longer growing season lengths, thus
increasing the amount of water needed for permanent crops, urban landscaping, and
environmental water (Reclamation, 2016).
Runoff. Projected runoff in the Sacramento Region varies by climate scenario. Under the no
climate change scenario, average annual runoff was about 22,700 thousand acre-feet (TAF)/year
in the Sacramento Region. Across the range of all climate scenarios, average annual runoff ranged
from 18,000 to 31,900 TAF/year for 2012-2040; 17,000 to 29,100 TAF/year for 2041-2070; and
18,400 to 28,700 TAF/year for 2071-2099 (Reclamation, 2014). In the median climate scenario,
average annual runoff was only slightly higher than the no climate change scenario.
Timing of Runoff. Higher temperatures during winter are projected to cause more precipitation
to occur as rainfall causing increased runoff, less snowpack water storage, and earlier spring
snowmelt runoff with reduced volume. This seasonal shift is greater in basins where the
elevations of the historical snowpack areas are relatively low and, therefore, more susceptible to
warming induced changes in precipitation from snow to rain (Reclamation, 2014).
These climate change projections are merely estimations; however, it is well accepted that the
future climate is uncertain, and changes could occur that negatively impact the District’s water
supplies. As a result, the District recognizes the need for redundancy and resiliency in their water
supplies.

4.4

Identification and Prioritization of Vulnerable Resources

Vulnerable resources in BVWD are separated into two categories:
4-9
C:\Users\d.coxey\Desktop\210124 Drought Contingency Plan - edits accepted.docx

Bella Vista Water District

Drought Contingency Plan 2020

4 - Vulnerability Assessment

1) District resources
2) Community resources
The District resources include their water sources, infrastructure, and District finances.
Community resources include private property, business and commerce, and the environment.
These resources are illustrated in the figure below.

Vulnerable Resources

District Resources

Water
Sources

Infrastructure

Community Resources

District
Finances

Private
Property

Business &
Commerce

Environment

Figure 4-6 – Vulnerable Resources
The following sections discuss the key vulnerable resources in BVWD and how each is impacted
by droughts. These discussions are generally qualitative.
4.4.1 District Resources

Water Sources
The District’s water supply is a combination of a long-term contract for CVP water with
Reclamation, groundwater from its five wells, and a long-term transfer agreement with the
Anderson-Cottonwood ID. The District also occasionally enters into short-term water transfer
agreements.
To understand and successfully identify all potential vulnerabilities the District could face in times
of drought; it is important to examine the various aspects of their water supply. When the
District’s CVP water supply is reduced, they must place increased reliance on their groundwater
wells and seek out short-term water transfers. All these options, however, have limited capacity
and may be insufficient to meet normal water demands during a severe drought. When CVP
supplies are severely reduced, the amount of water available through the District’s long-term
transfer agreement with ACID is likely to be reduced by 25 percent (from 1,536 AF to 1,132 AF).
Maintaining a well-rounded understanding on how these water supplies work together is
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important for evaluating the vulnerabilities the region faces. The following sections outline the
various water sources utilized by BVWD.
1. Federal Contract Water: The District depends mostly on surface water from the Sacramento
River. The Shasta Dam, on the Sacramento River near Redding, California, serves to control
floodwaters and store surplus winter runoff for multiple water uses in the Sacramento and San
Joaquin Valleys. In 2005, the District entered into a long-term (25-year) renewal contract with
Reclamation (Contract No. 14-06-200-851A-LTR1) that authorizes the District to divert up to
24,578 AF from the Sacramento River supply annually, subject to shortage provisions, via the
Central Valley Project (CVP). The contractual condition of shortage has been triggered 10 times
over last 30 years due to hydrological conditions and environmental regulations. In these
shortage years, Reclamation follows its Municipal and Industrial Water Shortage Policy (M&I
WSP) to set delivery allocations, and water is allocated based on historical usage or public health
and safety. Due to the severe drought in 2014-2015 water years, the District received allocations
of only 3,657 AF and 1,829 AF, respectively. It should be noted that the District’s water service
contract with Reclamation provides for rescheduling of water for delivery from one water year
to the next; however, due to operational constraints, Reclamation has in most years denied the
District’s requests to reschedule water and allowing it to remain in storage until the following
water year, thus eliminating a safety net of storing water for use in a subsequent dry year and
precluding groundwater conjunctive use opportunities. Figure 4-7 shows what the District’s
water allocations under its CVP contract would be at various allocation percentages in
accordance with Reclamation’s M&I WSP. As can be seen from this graph, the District’s CVP water
supply alone is sufficient to meet the District’s current water needs until the allocations fall below
the 75% and 25% levels for M&I and Irrigation, respectively.
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Figure 4-7 – Annual CVP Allocation based on Recent Water Usage
2. Anderson-Cottonwood Irrigation District Supply: The District has a long-term transfer
agreement with the ACID for 1,536 AFY of CVP water. However, in drought years ACID’s allocation
may be reduced by 25% under its water settlement contract with Reclamation. The reduction in
ACID’s allocation is passed through to the District resulting in a 25% reduction in this water
transfer (to 1,152 AFY) in dry years. Due to the high cost for the water provided under this
contract, the costs for this long-term agreement are borne almost entirely by the District’s M&I
rate payers (a small fraction of the costs are included in the 0.5 acre-foot of M&I water that is
included in the base rate for the District’s agricultural customers). While the M&I water users
bear this cost, they also benefit from the higher reliability of M&I water supplies.
Figure 4-8 shows the total water supplies available to BVWD including CVP water, ACID water,
and current well usage. The CVP allocations are based on Reclamation’s February 1, 2017,
Municipal and Industrial Water Shortage Policy. The graph assumes that the annual well
production is 210 AF and that the long-term water transfer from ACID is reduced from 1,536 AF
to 1,152 AF once the allocation from Reclamation is reduced to 25% for Irrigation Water and 75%
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of historical use for M&I. (Note: “Historical Use” is defined as the average quantity of CVP water
put to beneficial use, within the Contractor’s CVP Service Area, during the last three years of
unconstrained CVP water deliveries.)
As previously discussed, the District has sufficient water supplies during wet and normal years,
but dry years present a challenge due to a heavy reliance on their CVP supply, which can be
significantly curtailed in droughts. As can be seen in the figure below, with the addition of the
ACID supply and the 210 AF pumped from its wells, the supplies are currently sufficient to meet
the District’s normal water needs until the CVP allocations falls below the 70/20 (M&I/Irrigation)
level.

Figure 4-8 – Total Water Supplies Available (current conditions as of 2019)
3. Groundwater: The District has five wells with a combined production capacity of approximately
12 acre-feet/day. However, the wells can only be utilized for about 50 to 75 percent of their full
capacity due to operational constraints including times of the year and times of the day when the
total output of the wells would exceed water demands. In addition, during an extended drought,
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it can be anticipated that well production will decrease due to higher demands on the local
aquifer and temporary lowering of groundwater levels.
In a normal year, the District typically operates on its well supplies continuously for
approximately one month during the winter producing approximately 210 acre-feet of water.
They are typically run for this period of time to allow for major maintenance on the District’s
Water Treatment Plant and the Wintu Pump Station. During drought years the wells can be run
to augment the District’s water supplies; however, due to the higher energy, chemical, labor, and
maintenance costs associated with well water production they are only run on a limited basis.
The volume of water the wells can produce on an annual basis is limited by low daily demands
during from November through March when water usage for outdoor irrigation is low. At other
times, the production may be limited due to the diurnal variation in water demands and the
limited amount of treated water storage in the District’s distribution system. The District
estimates that the wells could produce approximately 3,000 AF/year during an extended
drought.
If the District’s well production is increased from the 210 AF produced in a normal year to an
annual rate of 3,000 AF, then the resultant water supply from all sources (as shown in Figure 4-9)
would be sufficient to meet the District’s normal needs until the CVP allocations fall below the
60/10 (M&I/Irrigation) level. The estimated drought year production of 3,000 AF far exceeds the
District’s maximum annual well production of 1,325 AF in CY 2014, a drought year.
Pumping and treating the well water is 1.5 to 2 times more expensive than CVP M&I water. All
these costs are normally borne by the District’s M&I customers. In the case of increased well
pumping, some of these supplies could be used to meet agricultural needs; however, the
increased costs would need to be passed along to the agricultural customers through increased
rates and possibly the District’s Supplemental Water Program.
Overall, the wells could potentially meet up to 30% of water demands in a typical year. It is
believed that the District’s potential groundwater resources are underutilized, and additional
groundwater development will be pursued.
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Figure 4-9 – Water Supplies based with Expanded Groundwater Production
4. Water Transfers: The District has participated in short-term water transfers to make up for
water shortages. However, these supplies are limited, especially in dry years, and cannot be
relied on. Furthermore, BVWD is less than 15 miles downstream of Shasta Dam, while most other
CVP water users divert much further downstream on the Sacramento River. As a result, BVWD
generally cannot obtain necessary approvals to exchange water with downstream water
agencies, since part of the in-stream flow benefit is lost when the water is diverted by BVWD at
the Wintu Pump Station. Therefore, geographically, BVWD is at a disadvantage when it comes
to new transfers and exchanges as well as not being able to benefit from proposed off-stream
storage projects downstream of the District’s diversion.
Infrastructure
The District’s water system consists of four water storage tanks, ten pumping plants, the main
treatment plant, five wells, and over 200 miles of pipeline (ranging from 4-inch to 54-inch in
diameter). All the water is pumped for delivery. Surface water is pumped from the Sacramento
River at the Wintu Pumping Plant, which is located outside of the District’s boundary. From the
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Wintu Pumping Plant water is sent to a surge tank and then to the Water Treatment Plant (WTP).
All water delivered by BVWD to its customers is treated to the same standards, regardless of
whether the water is used for domestic or agricultural purposes.
District Finances
The District is financed largely through water use fees. The District’s finances are important for
purchasing water, employing staff, purchasing equipment and supplies to operate the system,
and ensuring the long-term stability of the District.
4.4.2 Community Resources

Public and Private Property
Public and private property includes municipal, commercial, institutional, residential, and
agricultural assets. The District provides services to 5,819 residential units, two colleges, seven
public and private schools, 317 commercial/public institutional water customers, and 33
landscape irrigation customers. The District also has 2,364 acres of agricultural land.
Business and Commerce
Business and Commerce has been divided into two categories: Agriculture and Commercial. In
this case, the reference to Agriculture refers more directly to larger industrial agricultural
productions who meet the requirements of the District’s water service contract with
Reclamation. Commercial refers to local commercial businesses and enterprises.
Environment
Important environmental resources include soil, land, groundwater, and surface water.
Table 4-1 includes a list of the drought related impacts on the vulnerable resources.
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Table 4-1 – Impacts of Drought on Vulnerable Resources

1. District Resources

Resources

Impacts

A. Water Sources

B. Infrastructure
C. District
Finances

2. Community Resources

A. Private
Property

B. Business &
Commerce

C. Environment

1. Reduced Water Allocation
2. Policy Changes
3. Groundwater quantity and
quality
1. Threat of Wildfire
2. Deferred Maintenance
1. Loss of Revenue
2. Higher Water Purchase
Costs

1. Threat of Wildfire
2. Deferred Maintenance
3. Changes in Property Value
4. Health and Safety
5. Lifestyle Changes
6. Increased Water Costs to
Customers
1. Economic Hardship
2. Changes in Property Value
3. Unemployment
4. Lower Agricultural
Production
5. Increased Water Costs to
Customers
6. Water Supply Uncertainty
1. Increased Threat of Wildfire
2. Other Impacts

Following are brief descriptions of each of the impacts presented in the table above.
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DISTRICT RESOURCES
1-A Impacts to Water Sources
1. Reduced Water Allocation
o Droughts can cause reductions in available supplies and lead to mandatory
reductions in water supplies that can impact all BVWD customers.
2. Policy Changes
o Droughts can trigger both local and Statewide policy changes to address the water
shortage. These changes impact both the District and their water users.
3. Groundwater Quantity and Quality
o Drought can lead to greater dependence on groundwater leading to groundwater
overdraft, which can negatively impact groundwater quality.
1-B Impacts to Infrastructure
1. Fire
o Wildfires can damage facilities, limit access to facilities for proper operation, and
cause power outages that constrain use of pumping and treatment equipment.
2. Deferred Maintenance
o Deferred maintenance occurs during droughts when funding is limited due to
lower revenue (from lower water sales) or higher operating costs (due to the need
for alternate water supplies). Delaying maintenance puts facilities at greater risk
of failure that can lead temporary shutdowns.
1-C Impacts to District Finances
1. Loss of Revenue
o Loss of revenue, due to lower water sales in droughts, can be felt both
intermittently and over prolonged periods.
2. Higher Water Purchase Costs
o Higher water purchase costs can impact the District if they cannot pass the higher
costs on to the customer. In these cases, they create a negative cash flow or
reduce the District’s reserves.
COMMUNITY RESOURCES
2-A Impacts to Private Property
1. Wildfire
o Wildfires can damage private property, including crops, soils, domestic wells,
buildings, and equipment, and can cause livestock mortality.
2. Deferred Maintenance
o Maintenance of facilities could be deferred due to drought induced economic
hardships. This could increase the chances of equipment or facility failures.
3. Changes in Property Value
o Higher water costs, landscaping restrictions, limited grazing potential, and
recurring drought can impact the attractiveness of real estate resulting in lower
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property values.
o Damage from fire or increased fire risk can also reduce property values.
4. Health and Safety
o Health and safety can be at risk if minimum water supplies for washing, sanitation,
and culinary purposes are not available.
5. Lifestyle Changes
o These changes can be both subtle and substantial and may include adapting daily
household practices to potentially affecting recreational choices and private
property landscape opportunities.
6. Increased Costs to Customers
o Higher water costs could be passed directly on to customers. In addition, fines and
penalties for overuse are often enforced during droughts.
2-B Impacts to Business and Commerce
1. Economic Hardship
o Increased water costs can cause significant hardships for many local businesses.
o Water scarcity, unreliability, and insecurity can contribute to limited growth
potential for certain businesses and communities.
o Increased unemployment can be a potential result of stunted economic
development.
o Limited investment potential can be seen in areas throughout the Western United
States where water scarcity and unreliability has caused property values to drop
significantly.
2. Changes in Property Value
o Higher water costs, landscaping restrictions, limited grazing potential, and
recurring drought can impact the attractiveness of real estate resulting in lower
property values.
o Damage from fire or increased fire risks can also reduce property values.
3. Unemployment
o Drought can lead to economic hardships resulting in potential loss of seasonal or
permanent jobs.
4. Lower Agricultural Production
o Agricultural production can be impacted by reductions in water supplies. Severe
water restrictions could lead to agricultural land fallowing.
5. Increased Costs to Customers
o Higher water costs could be passed directly on to customers. In addition, fines and
penalties for overuse are often enforced during droughts.
6. Water Supply Uncertainty
o Water supply uncertainty increases risks and reduces confidence. This can result
in short-term or long-term reductions in investments, growth, or credit.
2-C Impacts to the Environment
1. Wildfire
o Drought can lead to increased fuel in the form of dry and dead vegetation, thus
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increasing the risk of urban, rural, or wildland fires. Wildfires are a significant risk in
the area during droughts. In 1999 and 2004, large wildfires occurred in the nearby
Jones Valley and over 100 homes were destroyed. With adequate water, urban and
agricultural lands can be frequently watered and reduce the threat of fire.
2. Other Impacts
o Drought affects the environment in many ways. Plants and animals depend on
water, just like people. When a drought occurs, their food supply can shrink, and
their habitat can be damaged. Sometimes the damage is only temporary and their
habitat and food supply return to normal when the drought is over. But sometimes
drought's impact on the environment can last a long time, maybe forever.
Examples of environmental impacts include:
 Losses or destruction of fish and wildlife habitat
 Lack of food and drinking water for wild animals
 Increase in disease in wild animals, because of reduced food and water
supplies
 Migration of wildlife
 Increased stress on endangered species or even extinction
 Lower water levels in reservoirs, lakes, and ponds
 Loss of wetlands
 Wind and water erosion of soils

4.5

Assessment of Resource Risk at Different Drought Stages

Table 4-2 includes a matrix of drought impacts versus the drought stages in the District’s Water
Shortage Contingency Plan. Each impact has a threshold value when they start to occur. Some
impacts begin during a minor water shortage, while others are only experienced during a major
drought. The matrix was developed based on observations and the practical experience of District
staff. The matrix does not include all possible impacts since some cannot be clearly or consistently
associated with specific drought stages.
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Table 4-2 – Impacts of Various Drought Stages
Impacts

Reduced Water
Allocation
Policy Changes
Groundwater Quality
and Quantity
Fire
Deferred Maintenance
Loss of Revenue
Increased Water Costs*
Health and Safety
Lifestyle Changes
Economic Hardship
Changes in Property
Value
Unemployment
Lower Ag. Production

Stage 1
(90 to 100%
of Normal
demand)

Stage 2
(80-90% of
Normal
demand)

Stage 3
(70-80% of
Normal
demand)

Stage 4
(60-70% of
Normal
demand)

Stage 5
(50-60% of
Normal
demand)

Stage 6
(Less than
50% of
Normal
demand)























































































*This Impact accounts for both increased water purchase costs for the District, as well as increased costs for the customer.

4.6

Economic Impacts of Drought

Drought conditions have several economic impacts to both the District and community resources.
This became especially apparent during the severe California drought from 2012 to 2016.
Following are the primary economic impacts from drought, which are also listed in Table 4-1.
Economic Impacts to District
•
•

Loss of revenue
Higher water purchase costs

Economic Impacts to Community
•
•
•
•
•
•

Increased costs to customers
Agricultural land fallowing
Lower agricultural yield
Changes in property values
Economic hardship
Increased threat of Wildfires
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The list above only incudes some the drought impacts from Table 4-1. Other impacts are not
listed because: 1) They represent non-economic impacts, or 2) due to various uncertainties, it is
not practical or feasible to estimate an economic impact. Following are detailed discussions on
the various economic impacts.
Economic Impacts to the District
Loss of Revenue. Water sales in BVWD are reduced during droughts due to both voluntary and
mandatory conservation measures imposed by the District. In a severe drought the allocation of
“Irrigation Water” under its CVP contract can and has been reduced to zero. In the most recent
drought water sales were reduced from 12,400 AF in calendar year (CY) 2013 to 7,100 AF in CY
2014, a reduction of 43%. M&I water sales went from 8,000 AF to 5,700 AF, a reduction of just
under 29%, while irrigation water sales went from 4,400 AF to 1,400 AF, a reduction of nearly
69%. The corresponding loss in revenues based on the base usage rates in effect at the time was
approximately $600,000 (M&I - $470,000 and Agriculture - $130,000). During 2012-2015, the
State imposed severe water use restrictions on most public water agencies, including BVWD. It is
expected that these restrictions will increase with recent State legislation, leading to potentially
greater revenue losses in future droughts.
During the recent drought, the District did not impose any drought surcharges, in part because
they have an M&I Rate Stabilization Fund that can be used to cover revenue shortfalls and
because of the revenues generated from penalty charges for overuse.
Higher Water Costs. During a drought, water costs are higher than in a normal water year for
several reasons. These include:
•
•
•
•

Less CVP Contract Water available for sale but little change in District overhead costs
A reduction in the amount of ACID long-term transfer water being available (1,156 AF
when their allocation is reduced versus 1,532 AF when they receive a full allocation)
An increase in the amount of water produced from the District’s groundwater wells which
is more expensive to produce and treat than surface water pumped from the Sacramento
River
The purchase of transfer water that is priced much higher during a drought than during a
normal water year

These higher costs must either be passed on to the customer or be paid for with District reserves.
Economic Impacts to the Community
Increased Costs to Customers. During a drought, District M&I customers are normally given a
bimonthly allocation of water based on their previous three years of non-drought water usage.
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The allocation is based on water use in normal years when water use restrictions are not in place.
The drought allocation is some percentage (e.g.., 50%) of normal use.
All water usage up to the bimonthly allocations is charged at the unit price in effect at the time;
however, for water usage above the allocation is charged at a tiered penalty rate. In 2015, there
were two penalty tiers. Tier 1 was $1.50 per hundred cubic feet ($1.50 per 748 gallons) for usage
between 100% and 120% of their bimonthly allocation, Tier 2 was $2.50 per hundred cubic feet
for usage that was greater than 120% of their bimonthly allocation.
During severe droughts, the District has received zero allocations for agricultural use, and the
District only had sufficient water supplies to cover agricultural customers’ normal household use.
Agricultural customers that need additional water for crop irrigation may participate in the
District’s “Supplemental Water” program. That program, which is limited to Agricultural
customers on a voluntary participation basis, requires each participating customer to commit to
the purchase of a quantity of water at the market price the District must pay. In 2015, the cost of
the supplemental water was $350.00 per AF. The water must be paid for before deliveries begin,
and District expenses for delivery of the water are billed after the water is used. Delivery charges
for supplemental water in 2014 were $47.04 per AF. At a total cost of approximately just under
$400 per acre foot in 2015 versus approximately $45 per acre foot in 2013, the supplemental
water was approximately five times the cost of 2013 water rates and presented a significant
financial burden to participating agricultural customers.
Agricultural Land Fallowing. Growers may be forced to fallow land if they find it uneconomical
to buy supplemental water or if there is insufficient water to grow crops for a full season. Table
4-3 shows the acreage of primary crops and their estimated harvest value in BVWD.
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Table 4-3 – 2015 Crop Acreage and Value in BVWD
Crop Name

Acres

Value/Acre

Alfalfa/Hay

409

$1,200

$490,800

Vegetables

38

$7,500

$285,000

881

$1,200

$1,057,200

Grapes, wine

23

$6,000

$138,000

Other fruits

35

$5,300

$185,500

Nuts 2

47

$4,600

$216,200

Cereals

36

$330

$11,880

Irrigated Pasture

Total

1,489

Total Value

$2,384,580

Notes:
1) Source: California Department of Food and Agriculture, California Agricultural Statistics Review 2017-2018, 2018
2) Some crop values based on general or similar crop types

Land fallowing is a realistic possibility in BVWD since some lands are planted with annual crops.
Damage to or loss of permanent crops is also a possibility. According to the District’s annual “Crop
and Water Data” reports to Reclamation for the 2014-2015 drought years, in 2014, 1,515 acres
were dry cropped, fallowed or idled and in 2015, 1,542 acres were dry cropped, fallowed or idled
compared with 1,009 acres reported as being dry cropped, fallowed or idled in 2013. Table 4-3
shows that the total value of agricultural crops in BVWD is about $2.4 million.
Lower Agricultural Yield. Growers may experience lower agricultural yields if they choose to
perform intentional deficit irrigation, they cannot water at optimal intervals due to water
shortages, or they plant crops and later discover there are insufficient water supplies. Permanent
crop owners may choose to deficit irrigate just enough to keep trees and vines alive until the
following year. All these options can lead to lower crop yields and revenue.
Changes in Property Values. It is not possible to estimate the impact of drought on property
values due to the volatility in real estate prices. However, drought can impact property values in
several ways. For example, if a moratorium on new developments is enforced during a drought,
then undeveloped land may go down in value, while developed land may rise in value. In addition,
prospective buyers often want to see copies of local utility bills. High water bills, or knowledge of
regular water shortages, may be a consideration in real estate offers. During the 2014-2015
drought, properties without 3-years of water usage history received base water allocations that
allowed for very little outdoor use before the customer started incurring penalties for excessive
water use, while properties in neighboring water service areas like the City of Redding did not
encounter similar penalties. This probably discouraged home purchases within the District
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during the drought and for a period after drought restrictions were lifted - especially for new
home sales.
Economic Hardship. Economic hardship can result from loss of revenue, loss of employment
opportunities, and increased water and operational costs. Certain businesses that use water in
their operations or service sectors will be the greatest impacted. During the 2014-2015 drought,
businesses with high and inelastic water demands, like golf courses and breweries faced the
difficult choice of greatly reducing their use of water or incurring significant expense for overuse
penalties to satisfy their water needs and keep their businesses operating.
Wildfires. Wildfires have historically occurred in and around BVWD, especially during the
summer and fall. Drought conditions greatly increase the risk of wildfires. Within the District,
drought conditions can lead to land fallowing; the fallowed land will then convert to dry weeds
and vegetation that are easily combustible. Soil and plant moisture can also be lower, which can
enhance the ability of a fire to spread. Wildfires can destroy crops, damage private water
facilities, erode soils, cause surface water quality problems, cause power outages, and damage
District water infrastructure.
The Carr fire of Summer 2018 was at that time the 6th most destructive fire in California history,
affecting Shasta and Trinity Counties. Below is a summary of impacts from the fire:
•
•
•
•
•

230,000 acres burned
1,604 structures destroyed
277 structures damaged
3 deaths
Total damage of $1.6 billion

The Carr fire did not impact BVWD; however, it did reach the western end of the City of Redding
and, therefore, was only within a few miles of BVWD. Similar fires will continue to occur in the
future and pose a threat to BVWD.
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5 Mitigation Actions
5.1

Introduction

Mitigation Actions, as defined here, include measures to obtain new water supplies and develop
infrastructure projects that improve water supply or reliability during droughts. Demand
reduction and water conservation measures are also used to address dry-year water shortages
but are addressed in Chapter 6 – Response Actions.
The District has experienced water shortages due to drought conditions on several occasions
since 1976. For example, the CVP allocations to the District have been less than 100% in 14 out
of 33 years, with cutbacks of 25% or more to M&I supplies and 50% or more to Irrigations supplies
in 9 of those years. The impacts from supply shortages are discussed in more detail throughout
Chapter 3 -Vulnerability Assessment.
In response to these cutbacks in its primary source of water, the District has had to seek both
additional supplies of water and implement demand reduction measures to ensure that it had
adequate supplies to meet its customers’ water needs. In the past, these water shortage
mitigation measures have included: development of additional groundwater supplies, short-term
water transfers, and long-term transfers. Demand reduction measures have included restrictions
on water use, drought surcharges, and penalties for overuse.
This chapter assesses current mitigation actions and identifies and evaluates potential new
mitigation actions. The primary topics discussed in this chapter include:
•
•
•
•
•

Assessment of Existing Mitigation Measures
Establishment of Mitigation Goal
Potential Mitigation Projects
Priority of Mitigation Projects
Conceptual Evaluation of Priority Projects

5.2

Assessment of Existing Mitigation Measures

The District’s current water supplies were discussed in Chapter 4 – Vulnerability Assessment.
Figure 4-7 compared available CVP water supplies to normal annual demand of approximately
10,000 acre-feet and showed that CVP water supplies alone would be able to meet normal
demand if the CVP allocations were equal to or greater than 75%/30% for M&I/Irrigation (i.e.,
75% for M&I and 30% for Irrigation). However, as recent years have shown, CVP allocations can
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be much lower than the 75%/30% levels. In 2014 and 2015 the allocations were 50%/0% and
25%/0%, respectively. Fortunately, the District is not solely reliant on its CVP contract supplies.
In response to the 1990-1992 drought, the District took several actions to be better prepared for
future droughts. These actions primarily included: 1) development of additional groundwater
supplies (two new wells) along with the installation of treatment systems for iron and manganese
removal on all its wells so that they could be utilized without creating water quality problems in
the distribution system and 2) execution of a long-term transfer agreement with the AndersonCottonwood Irrigation District to increase the reliability of M&I water supplies. These actions are
both discussed below.
Groundwater Wells
The District currently has five groundwater production wells with a combined capacity of
between four and five million gallons per day (12 and 15 acre-feet per day). The wells are all
located in the Enterprise sub-basin of the Redding Basin.
In normal supply years the wells are run for less than 60 days (typically during low-demand winter
months when they can meet the entire demand of the District) producing a total of less than 200
acre-feet of water. This represents approximately two percent of the District’s annual water
production. In a normal water-year, the wells can meet the water demands of the District during
the low demand months of November through March. However, in drought years like 2015 and
2016 when there was little rainfall in January and February, peak-day water demands in January,
February, and March often exceeded the total production capacity of the wells. Additional
treated water storage would be required to be able to meet peak-day water demands during the
November through March period solely with well water.
During the 2015 and 2016 drought years, because of demand reduction measures and the
procurement of additional water supplies through short-term water transfers, the District only
needed to produce 432 and 521 acre-feet of water, respectively, from its wells to satisfy its water
demands. In a future drought, the District estimates that the existing wells would be able to
produce approximately 3,000 acre-feet of water annually.
Due to the high cost for the operation and maintenance of the wells, the annual expenses for the
groundwater wells are borne almost exclusively by the District’s M&I rate payers (a small fraction
of the expense is included in the cost calculation for the 0.5 acre-feet of M&I water that is
included in the Agricultural base rate).
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Anderson-Cottonwood Irrigation District (ACID) Long-Term Transfer Contract Supplies
The District’s long-term transfer agreement with ACID provides for the transfer of 1,536 acrefeet of water during a normal year. However, the amount of water available during a severe
drought would likely be reduced by 25%, from 1,536 acre-feet to 1,152 acre-feet. As is the case
with well water, due to the high cost of ACID water, the annual expenses for the ACID long-term
transfer water are borne almost exclusively by the District’s M&I rate payers (only a small fraction
of the expense is included in the cost calculation for the 0.5 acre-feet of M&I water that is
included in the Agricultural base rate).
Supplemental Water Program
To provide water supplies that meet at least some of the needs of its Agricultural customers when
CVP Irrigation allocations are severely reduced, the District developed a “Supplemental Water
Program.” Under this voluntary program, Agricultural water users are asked to indicate how
much water they need and indicate how much they are willing to pay for the water. The District
then attempts to purchase “supplemental” water on the transfer water market. Unfortunately,
due to the District’s diversion point on the Sacramento River (in the middle of the zone of critical
habitat designation), the District has only a few suppliers from which to seek transfers.
There are no guarantees that the quantities of water that the District’s Agricultural customers
want will be available at the price they are willing to pay. One of the purposes of this Drought
Contingency Plan is to develop options for the District in their pursuit of more reliable supplies
to mitigate future droughts.
Total of Existing Non-CVP Contract Supplies
In a normal year, the District’s wells in combination with the Long-Term ACID transfer provide an
average of 1,892 acre-feet of water. While in a water shortage year the combination of the ACID
transfer and 3,000 acre-feet from the wells could produce up to 4,150 acre-feet of water (this
assumes that the ACID transfer amount is reduced to 1,152 AF) to supplement the reduced
amount of CVP contract supplies available during a severe drought. As discussed above, the
expenses for the well supplies and the ACID transfer water are paid by the M&I users. Although
these supplies are dedicated for M&I usage, they provide an indirect benefit to the agricultural
users by augmenting the reduced CVP Contract supplies and enabling the District to meet its M&I
and Agricultural demand even when the Irrigation allocation is severely reduced.
When CVP allocation is below 75%/25% (M&I/Irrigation), the District cannot meet its normal year
water demands (of 10,000 AF) without augmenting its water production by water transfers
and/or increasing its groundwater production. This is the point where the District would activate
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its Supplemental Water Program and determine how much of the more expensive water Ag
customers would be willing to commit to purchasing.
Based on the District’s current water demands (M&I + Irrigation) of approximately 10,000
AF/year, the 4,150 acre-feet of ACID and well production would enable the District to meet
current demands without short-term water transfers as long as the CVP allocation was 60%/10%
for M&I/Irrigation or greater.
In cases of extreme shortage, like that experienced in 2014 and 2015, the CVP allocations were
50%/0% M&I/Irrigation for the 2014 water year and 25%/0% M&I/Irrigation in the 2015 water
year. Under these extreme circumstances, the combined supplies of CVP M&I water plus the
District’s existing mitigation measures would only be able to supply 7,499 AF (at the 50%/0%
M&I/Irrigation allocation) and only 5,826 AF (at the 25%/0% M&I/Irrigation allocation). Thus, the
District could potentially meet 100% of its historical M&I demand at the 50%/0% allocation and
have a limited amount of well water (499 AF) available for its Supplemental Water Program. At
the 25%/0% allocation, the District could meet approximately 80% of its normal M&I demand but
none of its AG demand without short-term water transfers. At this point, District M&I customers
would need to be under mandatory water conservation measures. To supply anything other than
water for household use to its agricultural customers, the District would have to rely on its
Supplemental Water Program.
In summary, the existing mitigation actions can provide drought protection of up to 4,150 acrefeet of water annually. Table 5-1 (below) summarizes the amounts of water available to the
District from the above water supplies under potential CVP water shortage allocations based on
historical CVP usage for water years 2017, 2018, and 2019.
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Table 5-1 – District Supplies during Various CVP Allocations
CVP North of Delta
Allocations

M&I

Irrigation

BVWD Allocations in Acre-Feet

M&I1

BVWD Water Supplies

Allocation at the
ACID
Irrigation Rate
BVWD's
Total Water
LongBased on
BVWD
Based on
Contract
Supply
Term
the
Well
Historical
Total CVP
without
3
Contract
Remainder
Supplies
Agricultural
Supply
Wells
2
of the
Supply
Usage
Contract
2,942
14,987
24,578
1,536
26,114
356
2,795
14,238
23,682
1,536
25,218
356
2,648
13,488
22,785
1,536
24,321
356
2,501
12,739
21,889
1,536
23,425
356
2,354
11,989
20,992
1,536
22,528
356
2,207
11,240
20,096
1,536
21,632
356
2,059
10,491
18,867
1,536
20,403
356
1,912
9,741
17,638
1,536
19,174
356
1,765
8,992
16,409
1,536
17,945
356
1,618
8,243
15,180
1,536
16,716
356
1,471
7,493
13,951
1,536
15,487
356
1,324
6,744
13,055
1,536
14,591
356
1,177
5,995
12,158
1,536
13,694
356
1,030
5,245
11,262
1,536
12,798
356
883
4,496
10,366
1,536
11,902
356
736
3,747
9,469
1,152
10,621
356
588
2,997
8,240
1,152
9,392
608
441
2,248
7,011
1,152
8,163
1,837
294
1,499
5,782
1,152
6,934
3,066
147
749
4,553
1,152
5,705
3,000
0
0
3,325
1,152
4,477
3,000
0
0
2,992
1,152
4,144
3,000
0
0
2,660
1,152
3,812
3,000
0
0
2,327
1,152
3,479
3,000
0
0
1,995
1,152
3,147
3,000
0
0
1,662
1,152
2,814
3,000
0
0
1,330
1,152
2,482
3,000
0
0
997
1,152
2,149
3,000
0
0
665
1,152
1,817
3,000
0
0
332
1,152
1,484
3,000
0
0
0
1,152
1,152
3,000

Total
Water Shortfall
Supply
with
Wells

100%
100%
6,649
26,470
0
100%
95%
6,649
25,574
0
100%
90%
6,649
24,677
0
100%
85%
6,649
23,781
0
100%
80%
6,649
22,884
0
100%
75%
6,649
21,988
0
95%
70%
6,317
20,759
0
90%
65%
5,984
19,530
0
85%
60%
5,652
18,301
0
80%
55%
5,319
17,072
0
75%
50%
4,987
15,843
0
75%
45%
4,987
14,947
0
75%
40%
4,987
14,050
0
75%
35%
4,987
13,154
0
75%
30%
4,987
12,258
0
75%
25%
4,987
10,977
0
70%
20%
4,654
10,000
0
65%
15%
4,322
10,000
0
60%
10%
3,989
10,000
0
55%
5%
3,657
8,705
1,295
50%
0%
3,325
7,477
2,523
45%
0%
2,992
7,144
2,856
40%
0%
2,660
6,812
3,188
35%
0%
2,327
6,479
3,521
30%
0%
1,995
6,147
3,853
25%
0%
1,662
5,814
4,186
20%
0%
1,330
5,482
4,518
15%
0%
997
5,149
4,851
10%
0%
665
4,817
5,183
5%
0%
332
4,484
5,516
0%
0%
0
4,152
5,848
Notes:
1. Per the "Central Valley Project Municipal and Industrial Water Shortage Policy Guidelines and Procedures" the District can
request an adjustment to their allocation based on its historical well production in unconstrained years. If approved by
Reclamation this would increase the historical M&I production by 356 AF to 7,005 AF (based on the 2017-18, 2018-19 and
2019-2020 water years). The M&I allocations shown in this table would inrease accordingly (e.g., at the 50% allocation
percentage the M&I allocation would increase by 50% x 356 AF = 178 AF).
2. The table assumes that the amount of water available from ACID Long-Term Transfer is reduced by 25% when the Irrigation
allocation is reduced to 25%.
3. Well production in a normal year = 356 AF; well production ramps up to meet demands until it reaches its limit of 3,000 AF.

5-5
C:\Users\d.coxey\Desktop\210124 Drought Contingency Plan - edits accepted.docx

Bella Vista Water District

Drought Contingency Plan 2020
5.3

5 – Mitigation Actions

Establishment of Mitigation Goal

To assist in future planning, the District has set a dry-year mitigation goal, or in other words, a
goal for the yield (AF/year) of existing and future mitigation projects during droughts. In
establishing a mitigation goal of new water, one must consider several factors including:
1. The severity of future CVP allocation cutbacks anticipated
2. The amount of water cutbacks the District’s customers is both willing and able to achieve
3. The costs for each incremental quantity of new water yield
Based on the District’s experience during the 2014-2015 drought, a CVP allocation of 50%/0%
M&I/Irrigation can be reasonably expected during the first year of a drought and an allocation of
25%/0% M&I/Irrigation is a reasonable expectation during the second year of a severe drought.
If a severe drought were to continue for a third year, it is possible that the District’s CVP allocation
could be reduced even lower (possibly down to zero).
When the CVP allocations are severely curtailed, the allocation to the District would be reduced
to either the “North of Delta” M&I allocation percentage or the amount required for “Public
Health and Safety,” whichever is greater.
According to the M&I Water Shortage Policy, Public Health and Safety needs is defined and
calculated as follows:
PUBLIC HEALTH AND SAFETY: The amount of water determined to be necessary to sustain PHS
is currently calculated to equal D+ CI + I + L.
Where:
Domestic use (D) = Current Population X 55 gallons per capita per day
Commercial and Institutional (CI) = 70% of Projected Commercial Demand
Industrial (I) = 70% of Projected Industrial Demand
System (Conveyance) Losses (L) = 10%
Based on the District’s reported 2019 population of 19,270 and historical commercial and
institutional usage of 1,444 AF, the current (2020) PHS needs of the District are 2,418 AF as
calculated below.
Population of 19,270 people x 55 gallons per day = 1,187 AF
Commercial, Institutional and Industrial Use of 1,444 AF x 70% = 1,011 AF
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Subtotal of 2,198 AF
Conveyance Loss of 10% was applied (2,198 x0.10) = 220 AF
Total Estimated Demand of 2,198 AF + 220 AF = 2,418 AF
Because the District can meet the calculated Public Health and Safety (PHS) demand using nonCVP water supplies (the District’s groundwater wells), the District does not qualify for an
adjustment in its CVP water allocation to meet Public Health and Safety needs. As a result, as
long as the annual production capacity of the District’s wells exceeds the calculated PHS
demands, the District will receive the North of Delta M&I allocation (which could theoretically be
reduced to zero).
For the purposes of this plan, it is assumed that the District’s existing Supplemental Water
Program will continue to be used as the primary mitigation action for agricultural irrigation
supplies whenever the CVP water allocation for Irrigation is reduced to fifteen percent or less.
The following discussion of mitigation goals will therefore address only additional water supplies
needed to meet municipal and industrial needs.
Under the CVP M&I Water Shortage Policy (WSP) when the Irrigation allocation is reduced to
zero, the M&I allocation is 50%. The M&I allocation may be reduced below 50% as it was in 2015,
when it was reduced to 25%. In fact, it can be reduced to the level that in combination with nonCVP water supplies meets Public Health and Safety (PHS) needs. As discussed above, for the 201920 water year the District’s PHS needs were 2,418 acre-feet. Figure 5-1 shows the resulting water
supplies when the CVP allocation for M&I allocations from 50% to 0% (in 5% increments).
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Figure 5-1 – Water Supplies when Irrigation Allocation is Zero
Prior to 2015, the lowest M&I allocation that the District had ever received was 50% of historical,
and many assumed that was the lower threshold for CVP M&I allocations. However, with the 25%
allocation for M&I in 2015, it was clear that the new threshold is public health and safety (PHS)
demands. Fortunately, the District’s long-term transfer from ACID is considered a CVP supply and
is not counted when calculating the District’s non-CVP supplies. As previously discussed, the
District’s well supplies are included when calculating the District’s CVP water supplies necessary
to meet PHS needs, reducing its surface water allocation in a year where the District receives a
PHS only allocation.
While the CVP M&I WSP establishes a minimum water supply requirement to meet Public Health
& Safety, it is the District’s goal to provide more than the minimum amount of water required to
meet basic human needs. The District recognizes that many customers have made significant
investments in landscaping, and many have vegetable gardens and fruit trees. Many landowners
also have livestock, horses, and other animals that need water to survive; and many utilize
evaporative coolers that use less energy than air conditioners to cool their homes.
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During periods of severe reductions in CVP contract supplies, it is recognized that the District’s
supplies (from all its sources of supply) will not be able to meet normal demands and that
extraordinary water conservation measures will need to be implemented to balance supplies
with demands. During recent drought periods, the District’s customers have demonstrated the
ability to achieve significant reductions in their water usage.
While the table in Table 5-1 shows an “M&I Shortfall” of approximately 2,850 AF when the
District’s CVP M&I allocation is reduced to zero, it would require a tremendous expenditure of
money to develop the water supplies necessary to provide this quantity of water. It is more
reasonable to use a combination of increased water supplies and demand reduction (i.e., water
conservation) measures to balance water supplies with
water demands. If one assumes that water demands can District Drought Mitigation Goal
be reduced by 25% or more through extreme water = 1,100 AF/year
conservation (this was achieved in Water Years 20132015), then the M&I water needs would be reduced from 7,000 AF per year to approximately
5,250 AF/year. Based on approximately 4,150 AF/year of existing supplies (3,000 AF of
groundwater and 1,152 AF of ACID long-term transfer water), that would mean that the District’s
mitigation goal to meet current M&I demands would need to be approximately 1,100 AF/year.
This represents the minimum goal to meet. Exceeding this goal would provide desired
redundancy and flexibility in the District’s operations.

5.4

Potential Mitigation Projects

Potential mitigation projects are shown in the figure below. These could be developed
individually or in combination:
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Figure 5-2 – Potential Mitigation Projects
Water Transfers and Exchanges
Discussion: The District has an existing long-term transfer with the Anderson-Cottonwood
Irrigation District for 1,536 AF/year that is subject to a reduction of up to 25% (up to 1,152
AF/year) in dry years (as determined by the Shasta Inflow Index). In previous drought years the
District has also entered into short-term water transfers with ACID to both augment M&I supplies
and to provide water for Agricultural water users under the District’s Supplemental Water
program.
The District has also entered into short-term water transfer agreements with the McConnell
Foundation and the City of Redding during previous droughts. However, there is no certainty that
the quantity of water that the District needs will be available and, if available, what the price of
that water would be. Under drought conditions, it is a seller’s market and those with water to
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transfer can dictate the terms and conditions under which water would be available.
Furthermore, due to the District’s location just downstream of Keswick Dam, transfers with
downstream agencies result in a loss of in-stream flow benefit and are typically not approved.
While the District should continue to pursue water transfers if the terms are reasonable, the
District generally cannot rely on transfer water being available during drought periods with
certainty.
Conclusions: Water transfer opportunities are limited especially during dry periods. However, if
terms of transfers are reasonable, and there is some potential for regulatory approval, they
should be considered by the District.
Intra-basin Groundwater-Substitution Transfers
Discussion: Groundwater-substitution transfers can be utilized as a drought mitigation technique
but can require extensive approvals, monitoring, and mitigation. Groundwater-substitution
transfers involve one entity meeting their water demand needs by replacing their allocated
surface water diversions with groundwater pumping and transferring the unused surface water
to another entity. Two potential partners for groundwater-substitution transfers include ACID
and the City of Redding.
Brewster (2017) discusses 11 successful groundwater-substitution transfers from 2014-2015
within the State of California, ranging in total volume transferred from 1,500 AF to a maximum
of 9,500 AF. The volume of transferable water allowed is a function of the amount of water
pumped minus the extent this pumping causes an impact on timing or decrease in surface
streamflow (DWR and Reclamation 2013). Historically, 88% - 92% of the total groundwater
volume pumped has been available for transfer as a surface water delivery by the State Water
Resources Control Board (Scharf 2016).
Prior to commencing a transfer, an agency must identify a water right holder with enough dryyear surface water and who is also linked by existing water conveyance infrastructure. The
regulatory requirements to approve these transfers can be expensive and time-consuming. The
agency must abide by rules, regulations and policies set by the trading partner, State or Federal
government, local Groundwater Sustainability Agency, and the local county (if county jurisdiction
applies).
A groundwater-substitution transfer proposal with a pre-1914 water right holder, like the ACID,
must submit evidence for no third-party impacts to Reclamation and DWR. The parties must
provide evidence that the transfer will result in a calculated and measured amount of water
transferred, protect instream beneficial uses, and cause no injury to other legal water users
Topics covered in the proposals include:
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Documentation of surface water rights
Method of quantification for surface water available to transfer
Location and characteristics of the wells proposed for use in pumping groundwater
Proposed volume and schedule of transfer-related groundwater pumping
Monitoring plan designed to assess the effects of the transfer, including:
o Monitoring well network
o Groundwater pumping measurements
o Groundwater levels
o Groundwater quality
o Land Subsidence
o Coordination Plan
Mitigation plan designed to alleviate possible third-party impacts

Conclusions: Groundwater-substitution transfers provide an option for drought mitigation.
However, the success of these transfers depends on the District’s ability to locate a trading
partner with enough surface water and a mechanism for a transfer. Approvals and regulatory
requirements can be extensive. The regulatory approval process could become more extensive
in the next few years since Groundwater Sustainability Agencies may begin implementing
additional requirements or limitations.
Aquifer Storage and Recovery
Discussion: During the 2014-2015 drought, the District conducted a short-term aquifer storage
and recovery (ASR) demonstration study. As part of the study, the District injected treated
surface water into the ground at one of its wells (Well No. 2) at the end of the 2014 CVP water
year. Then at the start of the following CVP water year, the District started running its wells to
recover the water that was injected and to augment its water supplies during for the 2015 CVP
water year.
The study demonstrated the feasibility of injecting and recovering most of the water on a shortterm basis. However, since the District overlies only a small portion of the Redding Groundwater
Basin any water injected by the District on a long-term basis would be subject to being extracted
by the numerous private wells and public water supply wells that extract water from the local
groundwater basin, and unrecoverable by the District.
A more practical option for carrying over water from one CVP water year to the next would be
for Reclamation to allow the District to run its wells during the final months of the water year
and “bank” that quantity of water in Lake Shasta for use in the following water year. If the District
could bank the amount of water that is normally used during the months of January and February,
it would allow the District carry over approximately 400 to 500 acre-feet of water for use during
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the following water year. However, in recent years, due to operational constraints, Reclamation
has not allowed BVWD to carryover any supply into the following water year.
Conclusions: Aquifer Storage and Recovery offers potential for short-term storage of supplies,
which can prevent loss of some water if it is only available during a short period. In general, it is
not suitable for long-term water storage or preparing for multi-year droughts.
Installation of New Wells
Discussion: In the early 1990s, BVWD drilled and developed several new wells order to augment
its supplies during that drought period. Lawrence and Associates performed several studies and
concluded that the development of additional groundwater supplies within the District capable
of furnishing up to 24 million gallons per day (mgd) (75 acre-feet/day) was feasible. The studies
also estimated that the yield from new wells could be anticipated to be approximately the same
as the District’s existing wells.
While the two wells that the District went on to develop in 1991-1992 provided much needed
supplemental water supplies, their yield was less than previously existing wells. The combined
production of the two new wells was approximately 1,300 gallons per minute (gpm) (5.75
AF/day), or an average of 650 gpm, compared to an average production of approximately 800
gpm (3.5 AF/day) for the District’s previously existing wells. Due to the urgency to develop these
new supplies (during the middle of a drought), the wells were drilled at sites that could be readily
acquired and were not necessarily the best locations for high producing wells.
According to the Lawrence and Associates studies, the best locations for drilling new wells are
along the southern boundary of the District’s service area. In July 2016, Lawrence and Associates
provided the District with updated maps of the southern portion of the District’s service area
showing aquifer permeabilities, depth to the Chico Formation (salt water), and predicted well
yields. These maps confirm the earlier study’s recommendations for the location of new wells
near the southern boundary of the District.
The District is an active member of the Enterprise-Anderson Groundwater Sustainability Agency
and the Management Committee for the development of the Enterprise Sub-basin Groundwater
Sustainability Plan. This plan is currently under development and is required to be completed by
January 31, 2022. All groundwater related activities by the District, including the siting and design
of new production wells, will incorporate all requirements of the Sustainable Groundwater
Management Act and the associated Sustainable Groundwater Management Plan for the
Enterprise Sub-basin.
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The District’s existing wells can produce approximately 12 AF/day, and water usage demands
typically are less than this amount for more than five months of the year. Figure 5-3 shows the
daily water production for the 2017, 2018, and 2019 water years.

Daily Water Production for 2017 through 2019
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Figure 5-3 – Daily Water Production for 2017 through 2019
Figure 5-4 shows what the maximum potential annual well production could be based on the 7day running average of the 2017, 2018, and 2019 water years assuming that all the District’s wells
are available throughout the year and assuming the District’s wells could supply all daily demands
of up to 12 AF/day. Based on these assumptions the total annual well production represented in
the figure is 4,065 acre-feet. Note that from late November through mid to late April the
demands are normally less than 12 AF/day.
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Figure 5-4 – Maximum Potential Well Production
However, an allowance must be made for downtime due to equipment failures, repairs, routine
maintenance, sludge removal, power outages (including Public Safety Power Shutoff events), etc.
If it is assumed that one well is out of service at any given time for maintenance, repairs, or just
to rest the well (i.e., that 4 of the District’s wells are operational at all times), then the maximum
daily production would drop to approximately 9.6 AF per day (9.6 = 4/5ths of 12). Figure 5-5 shows
the maximum potential well production based on the 9.6 acre-feet daily maximum and the total
annual well production represented in this figure is 3,315 acre-feet. As one can see in the above
graph, well production in a normal year is limited by daily demands of less than 12AF/day from
late November through late April (a period of approximately 150 days). During a drought year
one would expect water demands to increase earlier and not drop off until later in the fall thereby
providing the opportunity for increased well production for more than the 215 days of higher
demands in a normal year.
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Maximum Potential Well Production with One Well Out of Service
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*Based on Average Daily Water Production for the 2017 through 2019 Water Years and 4 out of 5 wells in service throughout the high usage
spring-fall months.

Figure 5-5 – Maximum Potential Well Production with One Well Out of Service
If the District were to construct one new well capable of producing 1,100 gpm (4.84 AF/day), this
would bring the maximum daily production up to approximately 16.8 AF/day and based on an
average of one well out of service at any given time the resulting maximum daily production
would be approximately 14.0 AF/day (14.0 = 5/6ths of 16.8). The resulting graph for the maximum
potential well production is shown in Figure 5-6, and the total annual well production
represented in this figure is 4,280 acre-feet, providing an additional 965 AF/year of well water
supplies compared with the District’s current well supplies.
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Maximum Potential Well Production with One New Well
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Figure 5-6 – Maximum Potential Well Production with One New Well
To determine what the potential impact of one new 1,100 gpm well would be during a drought
year, water production data for the 2014-15 water year (a drought year) were utilized to produce
the following graph (Figure 5-7). The total annual well production represented in this figure is
4,259 acre-feet. This is an increase 1,040 AF/year of well water supplies compared with the
District’s current well supplies (based on 2015-16 water usage). It must be noted that in order
to maximize the production from the wells, the new well and all the District’s existing wells would
need to be added to the District’s SCADA system.

5-17
C:\Users\d.coxey\Desktop\210124 Drought Contingency Plan - edits accepted.docx

Bella Vista Water District

Drought Contingency Plan 2020

5 – Mitigation Actions

Potential Drought Year Well Production with One New Well
(Based on actual water usage during the 2015-16 Water Year)
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Figure 5-7 – Potential Drought Year Well Production with One New Well
Conclusions: The construction of one new well capable of producing 1,100 gpm (4.84 acrefeet/day) would increase the maximum annual production from the wells from an estimated
3,219 AF to 4,259 AF (an increase of approximately 1,040 acre-feet). This would have a significant
impact on the District’s water supplies in an extreme drought. Figure 5-8 shows that at a 20%
M&I allocation and 0% Irrigation allocation the shortage for M&I users would only be
approximately 230 acre-feet. At a 0/0 allocation the shortage would be approximately 1,600 AF
or approximately 23 percent.
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Figure 5-8 – Water Supplies when Irrigation Allocation is Zero
Treated Water Storage
To maximize the output from the District’s groundwater wells and avoid turning wells off,
additional treated water storage will be required. Water demands vary considerably over the
course of a typical day. Without adequate water storage, well pumps need to be turned off and
on or throttled back to meet the fluctuating demands. This cycling and throttling of the wells
could be avoided if the District had sufficient treated water storage to accommodate the varying
demands. While additional treated water storage would also be beneficial in meeting summer
water demands it is only during the low flow months that additional water storage would enable
the District to maximize its well water production.
Currently, the District has three treated water storage tanks that provide approximately 1.35
million gallons of operational storage. In order to determine the amount of storage required to
meet daily peak demands a diurnal curve was generated using water production and water
storage volume changes over 30-minute intervals on a typical winter day. The resulting diurnal
curve and treated water storage requirements are shown in Figure 5-9.
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Even though there are significant variations in flows over the course of the day, the amount of
usable storage required to accommodate these variable flows is relatively small. Assuming a
constant rate of water production, the areas of the graph shaded in blue show times when water
can be placed into storage while areas above the black line show times when water would be
removed from storage (to satisfy water usage demands during periods of peak usage). The
volume of storage required to store water during nighttime low demands (between 9:30 p.m.
and 6:00 a.m.) represents approximately 10 percent of the average daily flow.

Diurnal Curve and Treated Water Storage Requirements
Water Demand as a percent of Average Daily Demand

160%
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Figure 5-9 – Diurnal Curve and Treated Water Storage Requirements
During the months of December through March when average daily water production is less than
3 mgd (9 AF/day), the amount of storage required to meet the diurnal variation in flow is
approximately 300,000 gallons, which can be met with the existing storage. However, if the
District is running solely on its wells and the Wintu Pump Station or Water Treatment Plant is offline, standby storage equal to one day’s usage is recommended. One day’s storage during the
December through March period would be equal to approximately 3 million gallons.
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Besides the obvious benefit of providing more operational flexibility and emergency/fire storage
during normal years, the recommended 3 million gallons of additional storage would provide
several unique benefits whenever the District is relying on its wells to meet all its water demands.
These benefits include:
•

•

•

•

Backup Supply when Wells are Off-line. Since only two of the District’s wells are on its
supervisory control and data acquisition (SCADA) system, staff must travel to non-SCADA
wells to make any operational changes. In the event that a well is (or multiple wells)
suddenly off-line due to an unplanned event such as a power fault or outage, equipment
operators will not have to race around to manually start up or shut down wells or start
up the Water Treatment Plant to prevent unacceptable low water pressures within the
distribution system.
Reduced Operational Costs for Water Treatment Plant Start-Up. If the Water Treatment
Plant must be started up after being off-line for a day or more, all the water in the section
of the Main Aqueduct between the Wintu Pump Station and the Water Treatment (more
than 500,000 gallons) must be flushed into the backwash ponds at the Water Treatment
Plant. This takes approximately one hour to accomplish and requires several operators to
ensure that everything is operating properly. If this occurs outside of normal working
hours, it results in substantial overtime expenses. The additional 3 million gallons of
storage would greatly reduce the likelihood that the Water Treatment Plant would have
to be brought online.
Improved Management of Backwash Water. In addition, while the water discharged to
the backwash ponds when the plant is brought back online is normally recycled through
the Treatment Plant, at a required recycle to total plant flow ratio of less than ten percent,
more than five million gallons (15 AF) must be produced by the Water Treatment Plant
before the water discharged to the ponds will be recovered. In a drought, this represents
five million gallons (15 AF) of precious surface water that could have been produced by
the wells.
Water Supply during Main Aqueduct Failure. The additional 3 MG of storage at the
recommended Regulation Station site would also provide the District the ability to isolate
and supply water to the Deschutes, Cow Creek No.1, and Cow Creek No.2 pressure zones
in case of a failure in the Main Aqueduct anywhere between the Simpson Pump Station
and the Regulating Station.

Conclusions: No additional treated water storage is required to accommodate variations in
demand during the day. However, an additional 3.0 million gallons of operational storage would
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provide the recommended one day of storage while the District is relying solely on its wells and
significant operational benefits (mentioned above).

Surface Storage
Discussion: Construction of surface storage, such as a reservoir, that would allow the District to
meet its drought water needs was evaluated but was determined impractical for a number of
reasons including: (1) the District would need to acquire a parcel of land of sufficient size to store
enough water to meet several years of reduced allocations; (2) water rights for diversions from
all existing local surface water courses have been fully appropriated; (3) if treated surface water
pumped from the Sacramento River was to be used to fill the reservoir, the quality of the water
stored in an open reservoir would be subject to degradation by water fowl, other animals, and
the growth of aquatic plants and organisms; (4) water stored in an open reservoir would be
subject to losses from evaporation and seepage; (5) before the water could be returned to
District’s distribution system, it would have to be treated to meet current drinking water
standards; and (6) environmental investigations and construction of both the reservoir and the
required water treatment facilities would require years of studies and permitting before it could
ever be put into service.
A more practical option would be for the District to bank or reschedule water from one water
year to the next with the water remaining in Lake Shasta. No new facilities would need to be
constructed. The District could schedule delivery of the banked water as it does its current CVP
water supplies. While there would be a risk that the banked water would be lost if releases had
to be made for flood control purposes, the District would only exercise this option when the
likelihood of severely reduced CVP allocations was high.
Conclusions: Construction of a new, local surface storage facility is not practical due to economic,
regulatory, and water quality issues. Storing water in Lake Shasta is a better alternative, if
Reclamation could approve it without impacting operations.
Recycled Wastewater
Discussion: In 2011, the District participated in a recycled water study with the City of Shasta
Lake. The study investigated the feasibility of using recycled water from the City’s wastewater
treatment plant for irrigation of the Tierra Oaks and Gold Hills golf courses. Ultimately, the City
determined that the proposed recycle project was not feasible and proceeded with the design
and construction of facilities that would allow the City to discharge the treated water directly
into the upper portion of Churn Creek.
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The District currently recovers and recycles all the backwash water and filter-to-waste flows
produced by its Water Treatment Plant and its wells. As a result, 100% of the water that the
District pumps from the Sacramento River and its wells is ultimately delivered to its water
distribution system. The recycled water is not included in the District’s water portfolio because it
is internal to the water production and treatment facilities (they are basically closed systems.
Therefore, the recycled water represents neither a decrease nor an increase in the quantity of
water produced.
In 2011, the District ceased the discharge of settled backwash water and filter-to-waste flows at
its Water Treatment Plant on Canby Drive. In 2018, the District recycled approximately 140.5
million gallons (431 acre-feet) of filter backwash water, equal to approximately 4.1% of the total
treated water production for the year (previously this water was “lost” in that only approximately
95.9% of the water pumped from the Sacramento River entered the District’s water distribution
system).
To eliminate any surface water discharges and avoid the need for discharge permits, the District
recycles all the water generated during the backwashing of the filters water at each its wells. The
amount of the water recycled is approximately 2% of each well production. The District
anticipates that it would recover and recycle the backwash water and filter-to-waste flows at any
future groundwater wells.
No other sources of reclaimed wastewater are available near or within the District’s service area.
Conclusions: There are no opportunities for the District to use recycled water to satisfy water
supply needs within the District.
Pipeline Leakage Reduction
Discussion: The District performs annual water audits to determine the amounts of water that
are lost or unaccounted for in the operation of the District’s water treatment facilities, water
transmission lines, distribution facilities, and water storage facilities. In 2018, the audit calculated
the total losses from the District’s water system to be 507 acre-feet compared with 10,117 acrefeet of production or approximately 5.0% of the water entering the distribution system.
The District conducted a pipeline assessment study in 2017 on approximately 6,000 feet of 54inch pipe between the Wintu Pump Station and its Water Treatment Plant. This pipeline was
constructed in 1965 as part of the original Cow Creek Project and had been in service for more
than 50 years. The study identified one area where the lining of the pipe was damaged. In 2018,
the District took that portion of the pipeline out of service and repairs were made to the damaged
area. In addition, two joints that appeared to be leaking were repaired.
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Unfortunately, the transmission and distribution lines constructed as part of the original project
do not have any in-line valves; therefore, it is not feasible to dewater the pipes to perform visual
inspections. Additional pipeline evaluation projects are scheduled to be conducted in the next
few years.
Conclusions: The relatively low water loss numbers for the District do not indicate that there is
currently a need to undertake any pipeline leakage control projects. However, the District will
continue to perform water loss audits as required by the state and should future audits indicate
a significant increase in water losses, the District will need to pursue leakage identification and
reduction projects.
Advanced Metering Infrastructure (AMI)
Discussion: As part of its 2015 WaterSmart Grant project, the District installed smart meters with
AMI on 200 of its largest users. Advanced Metering Infrastructure systems include automatic
meters that take readings at 15-minute intervals every day and a data transmission system to
provide this water usage data to the District and customers who subscribe to the free app Eye on
Water in near real time. Smart Meters on an AMI system can help to conserve water by the early
identification of leaks and excessive use on the customer side of the meter. This installation of
the AMI system and smart meters was completed within the last year, so the District is still
evaluating the benefits and operational issues associated with the new AMI system. Once the
District has enough operating experience with the smart meters on the AMI system, it will be in
a better position to determine whether and how to deploy additional smart meters within its
distribution system.
Conclusions: AMI and smart meters have the ability to conserve water, but the District would like
to evaluate the results of recently installed smart meters before further investments are
considered.

5.5

Priority of Mitigation Projects

A project evaluation matrix has been prepared to rank the various potential mitigation projects.
The evaluation criteria are shown in the figure below:
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Figure 5-10 – Project Evaluation Criteria
Weighting factors for each of the above criteria and scoring for potential projects were
determined through a collaborative process between District staff and Provost & Pritchard. The
completed project evaluation matrix is shown in Table 5-2 below. The evaluators’ project
“feasibility” scores represent the likelihood of completing the project successfully based the
economic, technical, legal, and scheduling considerations for each conceptual project.
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Table 5-2 – Project Evaluation Matrix
CRITERIA DESCRIPTION

Feasibility

WEIGHT
WEIGHTING PERCENTAGES
MAXIMUM POINTS AVAILABLE

5
20.0%
20

Quantity of
Water
Provided
3
12.0%
12

ALTERNATIVES
WATER TRANSFERS PROJECT WATER

Reliability of
Water
Provided
5
20.0%
20

Total cost

Eligibility for
Regulatory
WaterSMART
requirements
Grant Funding

3
12.0%
12

5
20.0%
20

2
8.0%
8

Time to
implement

WEIGHTED
SCORE

2
8.0%
8

25.0
100%
100
SCORING
TOTALS

SCORING (0 = low to 5 = high)
Score

2

3

1.5

3

0

2

3.5

Points

10

9

7.5

9

0

4

7

WATER TRANSFERSGROUNDWATER
SUBSTITUTION

Score

2.5

3.5

1

2.5

0

2

3

Points

12.5

10.5

5

7.5

0

4

6

AQUIFER STORAGE AND
RECOVERY

Score

2

1

1

2

2.5

1.5

3

Points

10

3

5

6

12.5

3

6

NEW GROUNDWATER
WELL(S)

Score

3.5

2

3

2

4

1.5

2

Points

17.5

6

15

6

20

3

4

Score

4

4

4

0.5

4

1

1.5

Points

20

12

20

1.5

20

2

3

Score
Points
Score
Points
Score
Points

3
15
0.5
2.5
1
5

1.5
4.5
2.5
7.5
1
3

4
20
2.5
12.5
2
10

1.5
4.5
0.5
1.5
1.5
4.5

4
20
2.5
12.5
1.5
7.5

1.5
3
0.5
1
2.5
5

2
4
1
2
1
2

NEW GROUNDWATER
WELL + ADDITIONAL
TREATED WATER
STORAGE
ADDITIONAL TREATED
WATER STORAGE
RECYCLED WATER
PIPELINE LEAKAGE
REDUCTION
ADVANCED METERING
INFRASTRUCTURE
(Smart Meters)

Score

1.5

1

1

1.5

2.5

2.5

1

Points

7.5

3

5

4.5

12.5

5

2

SURFACE WATER
STORAGE

Score
Points

1
5

2.5
7.5

2
10

0.5
1.5

0.5
2.5

0.5
1

1
2

5.6

46.5

45.5

45.5
71.5

78.5

71.0
39.5
37.0
39.5
29.5

Conceptual Evaluation of Priority Projects

The highest priority projects identified include: 1) new groundwater wells plus the construction
of additional treated water storage, 2) new groundwater wells (only), and 3) additional treated
water storage.
Studies performed for the District by Lawrence and Associates in the early 1990s and in 2016
indicated that the best location for new wells are at or near the southern boundary of the District.
The depth to the Chico Formation, which contains water with high levels of dissolved minerals,
is shown in Figure 5-11. As can be seen in the figure, the elevation of the Chico Formation is at
approximately 100 feet below mean sea level at the southern boundary of the District
approximately ¾ mile south of Well No. 1. The contours for the Chico Formation rise as one
proceeds north, west, or east from this location. Consequently, the best locations for future wells
from the standpoint of the depth to Chico Formation would be in the area south of Well No. 1
with conditions being less favorable as one travels north, west, or east of this location.
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The Lawrence and Associates studies also contained maps showing Aquifer Permeability and
Predicted Well Yields. These maps also indicated that areas for best producing wells are generally
south and a little east of the District’s Well No. 1. Figure 5-12 shows the Aquifer Permeability and
Figure 5-13 shows Predicted Well Yields.
Potential locations for new wells were identified using these figures in combination with the
distances and feasibility of connecting the new wells to the District’s existing water distribution
system. Figure 5-11 shows the four potential well sites in relation to the existing wells.
Well depths and yields were estimated for each of the proposed well sites using the hydrological
data shown in Figure 5-11, Figure 5-12, and Figure 5-13. The estimated values are shown in Table
5-3 below.

Table 5-3 – Potential New Wells
Elevations (M.S.L.)
Maximum
Predicted Yield
Depth of
Top of Chico
(gpm)
Ground
Well* (feet)
Formation
Well Site A
478
60
418
1,500
Well Site B
485
120
365
750
Well Site C
500
-100
600
2,600
Well Site D
580
-75
655
2,700
* Maximum Depth = Ground Elevation - Top of Chico Formation
Potential Well
Locations

Predicted yields and well depths for the District’s existing wells based on the same hydrological
data are presented in Table 5-4 (below) for comparison. The new well yields were based on this
data.

Table 5-4 – Existing BVWD Wells

g

Elevations
Maximum
Predicted
Depth of
Top of Chico
Yield, gpm
Ground
Well*
Formation
No. 1
513
-25
538
2200
No. 2
570
0
570
1400
No. 3
452
40
412
1600
No. 4
575
185
390
350
No. 6
518
0
518
1700
* Maximum Depth = Ground Elevation - Top of Chico Formation
Existing
Wells
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Figure 5-11 – Top of Chico Formation
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Figure 5-12 – Aquifer Permeability
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Figure 5-13 – Predicted Well Yield
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Well Site “A”
Well Site “A” is in the vicinity of Topland Drive approximately 2,200 feet north-northwest of the
District’s Well No. 3 (see Figure 5-14). As shown in Table 5-5, the well would be drilled to a depth
of approximately 400 feet and could be expected to produce up to 1,500 gallons per minute.
However, based on the yield of nearby Well No. 3, a yield of somewhere between 700 and 1,400
gallons per minute (3.0 to 6.0 acre-feet per day) would be expected. One drawback with this site
is that the water main in Deschutes Road is only a 10-inch main between the well site and
approximately 400 feet north of Old 44 Drive (a distance of approximately 3,400 feet).

Figure 5-14 – Location for Well “A”
The 10-inch pipe is appropriately sized for a flow of between 700 and 1,000 gallons per minute,
the flow of one of the wells. At these flows the velocity in the pipe would be between 2.8 and 4.0
feet per second with a resultant headloss of between 2.3 and 4.5 feet per thousand feet of pipe
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or approximately 1.0 and 2.0 psi per thousand feet. The headloss for the entire 3,400-foot section
of pipe would be between 3.4 and 6.8 feet or approximately 1.5 and 3 psi.
However, with both wells running the combined flow would be 1,400 to 2,100 gpm, and the
resultant velocity would be between 5.6 and 8.3 feet per second. The resulting headloss would
be between 8.3 and 17.5 feet per 1,000 feet of pipe and the headloss in the 3,400-foot section
of pipe would be between 28 and 60 feet (between 12 and 26 psi). Velocities this high pose
significant water hammer risks and consume large amounts of energy to overcome. Therefore, a
parallel 12-inch water main would be needed for 3,400 feet until it could be connected into the
existing 21-inch main north of Old 44 Drive.

Table 5-5 – Estimated Costs Well “A”
Well Drilling, Pump Testing, Well Pump, and Motor
Treatment Facilities and Well Building
Piping to Connect to Distribution System
Total Construction Cost
Engineering, Legal and Construction Services @22%
Subtotal
Contingency @ 10%
Total Project Cost

$280,000
$890,000
$408,000
$1,578,000
$347,000
$1,925,000
$193,000
$2,118,000

Well Site “B”
Well Site “B” is in the vicinity of Old 44 Drive and the western entrance to the Bishop Quinn
campus. It is approximately 4,600 feet north-northwest of the District’s Well No. 3 (see Figure
5-15). As shown in Table 5-6, the well would be drilled to a depth of approximately 365 feet and
could be expected to produce up to 750 gallons per minute. However, based on the yield of
nearby Well No. 3, a yield of something less than 700 gallons per minute (3.0 acre-feet per day)
would be expected.
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Figure 5-15 – Location for Well “B”
An existing 8-inch pipe is in Old 44 Drive which then ties into the 10-inch line in Deschutes Road
at which point it would combine with the flow from Well No. 3 for a distance of approximately
650 feet. The velocity of the combined flow would exceed 5 feet per second with headloss of
approximately 5 feet. A better option would be to connect into the existing 21-inch water main
that runs parallel to and is approximately 650 feet north of Old 44 Drive.
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Table 5-6 – Estimated Costs Well “B”
Well Drilling, Pump Testing, Well Pump, and Motor
Treatment Facilities and Well Building
Piping to Connect to Distribution System
Total Construction Cost
Engineering, Legal and Construction Services @22%
Subtotal
Contingency @ 10%
Total Project Cost

$245,000
$980,000
$78,000
$1,303,000
$287,000
$1,590,000
$159,000
$1,749,000

Well Site “C”
Well Site “C” is in the vicinity of Stillwater Road and Clough Creek Road approximately 3,600 feet
southeast of the District’s Well No. 1 (see Figure 5-16). As shown in Table 5-7, the well would be
drilled to a depth of approximately 600 feet and based on the hydrological maps could be
expected to produce up to 2,600 gallons per minute. However, based on the yield of the District’s
nearby wells (Nos. 1, 2, and 6) a yield of between 1,000 and 1,700 gallons per minute (4.4 to 7.5
acre-feet per day) would be a more reasonable expectation.
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Figure 5-16 – Location for Wells “C” and “D”
No existing water mains are in vicinity of this proposed site. Therefore, approximately 4,000 feet
of new 12-inch to 16-inch diameter pipe in Stillwater Road and Gilbert Drive up would be required
to connect it up to the existing distribution system. An existing 10-inch line runs from Old 44 Drive
southeast (crossing under Highway 44) to Gilbert Drive that the District could connect to.
However, depending on the actual output of this well, the District may need to replace or parallel
this 900-foot section of pipeline, too.
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Table 5-7 – Estimated Costs Well “C”
Well Drilling, Pump Testing, Well Pump, and Motor
Treatment Facilities and Well Building
Piping to Connect to Distribution System
Total Construction Cost
Engineering, Legal and Construction Services @22%
Subtotal
Contingency @ 10%
Total Project Cost

$380,000
$1,050,000
$560,000
$1,990,000
$438,000
$2,428,000
$243,000
$2,671,000

Well Site “D”
Well Site “D” is in the vicinity of Clough Creek Road approximately 800 feet south of Omega Lane
and 3,000 feet south of the District’s Well No. 1 (see Figure 5-16). As shown in Table 5-8, the well
would be drilled to a depth of approximately 650 feet and based on the hydrological maps could
be expected to produce up to 2,700 gallons per minute. However, based on the yield of the
District’s nearby wells (Nos. 1, 2, and 6) a yield similar to Well Site “C” would be expected
(between 1,000 and 1,700 gallons per minute or 4.4 to 7.5 acre-feet per day).
As is the case with Well Site “C”, no existing water mains are in the vicinity of this proposed site.
Therefore, approximately 3,400 feet of new 12-inch to 16-inch diameter pipe in Clough Creek
Road, Omega Lane, and a cross-country section are required to connect it up to the existing
distribution system. As with Well Site “C” the connection would be to the existing 10-inch line
that runs from Old 44 Drive southeast (crossing under Highway 44) to Gilbert Drive; and
depending on the actual output of this well, the District may need to replace or parallel this 900foot section of pipeline too.

Table 5-8 – Estimated Costs Well “D”
Well Drilling, Pump Testing, Well Pump, and Motor
Treatment Facilities and Well Building
Piping to Connect to Distribution System
Total Construction Cost
Engineering, Legal and Construction Services @22%
Subtotal
Contingency @ 10%
Total Project Cost
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The Table below compares the primary features of the four different well options including
estimated project costs.

Table 5-9 – Comparison of Proposed Well Projects
Description

Predicted Yield, gpm

Pipeline Required, ft

Pipe Size, inches

Total Project Cost

Well "A"

700 to 1,400

3,400

10 to 12

$2,118,000

Well "B"

less than 700

650

10

$1,749,000

Well "C"

1,000 to 1,700

4,000

12 to 14

$2,671,000

Well "D"

1,000 to 1,700

3,400

12 to 14

$2,572,000

Well Treatment Facilities
All the District’s existing wells have on-site treatment for iron and manganese removal. It is
anticipated that any new well would require similar treatment facilities. The treatment facilities
include pressure filters, chlorination equipment, a backwash tank, a thickened backwash tank,
and recycling of the settled backwash water. The facility would be designed to have zero
discharge and thereby avoid the need for a waste discharge permit. In order to be able to
remotely monitor and control the well, the facility would be designed to integrate with the
District’s existing SCADA system. The estimated costs for the iron and manganese treatment
facilities including a 20-foot by 20-foot control building are included in the well costs above.
Additional Treated Water Storage
As previously discussed, approximately 3 million gallons of additional treated water storage is
required to enable the District to meet water demands when either the Wintu Pump Station or
the Water Treatment Plant is off-line. The District presently owns a parcel of land adjacent to the
Regulation Station that would be suitable for the construction of a 3 million gallon above ground
storage tank. Figure 5-17 shows the Regulation Station site and the approximate location of the
proposed storage tank.
The existing 185,000-gallon tank at the Regulating Station is a flow through tank providing no
operational storage. The tank operates over a very narrow range with control valves regulating
the flow into the tank to maintain a water surface elevation of 686 to 688 feet above MSL. The
elevation of the floor of the existing tank is 675 above MSL.
In order to provide 3 million gallons of usable storage and fit within the existing parcel the new
tank will need to be considerably taller than the existing tank. A 32 or 40-foot-tall tank is
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proposed for the site. The proposed tank would need to be 120 to 140 feet in diameter to provide
3,000,000 gallons of storage.
A pressure reducing station will be required downstream of the tank in order to maintain the
same pressures in the Deschutes Pressure Zone as customers in that zone are accustomed to.
The proposed tank will be supplied by a new pipeline that ties into the existing 36-inch water
main ahead of the Regulation Station. A separate discharge pipeline will be constructed and tie
back into the existing 36-inch water main downstream of the Regulation Station Tank. It is not
anticipated that the two tanks will operate simultaneously. Rather, all flows will go through the
new tank unless it needs to be taken out of service for inspection or repairs; in which case, the
Regulation Station would be returned to service and all flows would be through the Regulation
Station Tank.
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Figure 5-17 – Proposed 3 M.G. Storage Tank at the BVWD Regulation Station
Table 5-10 – Estimated Costs Proposed 3 M.G. Storage Tank
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Furnish and Install 3 Million Gallon Tank

$2,500,000

Piping and control valves

$645,000

Earthwork

$270,000

Mobilization, demobilization, bonds, insurance

$90,000

Potholing, miscellaneous facilities and operations

$61,000

Subtotal

$3,566,000

Engineering, Legal and Construction Services @22%

$785,000

Subtotal

$4,351,000

Contingency @ 10%

$435,000

Total Construction Cost

$4,786,000

All cost estimates are based on current prices and may vary depending on construction
economics at the time of bidding and construction.
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6 Response Actions
6.1

Introduction

A Response Action is defined as a measure, policy, or step taken in response to drought
conditions to reduce water demands or mitigate the impacts of drought. Response actions are
addressed in the District Water Shortage Contingency Plan (WSCP), included as Appendix C. The
District first developed a WSCP in 1992. The plan was updated several times including in 2015 as
a response to a significant multi-year drought in California. The WSCP is being updated as part of
this Drought Contingency Plan.
The District’s WSCP covers the following topics:
•
•
•
•
•
•
•
•
•
•

Purposes and Principles of the Plan
Procedures for Conducting Assessment
Water Shortage Levels
Shortage Response Actions
Community Outreach
Customer Compliance and Enforcement
Legal Authority of the Plan
Revenue Reductions and Expense Increases
Monitoring and Reporting Requirements
Monitoring and Evaluating the Plan

This chapter describes a review of the previous WSCP, input from local water users, revisions to
the WSCP, prioritization of response actions, and a process for implementing the response
actions.

6.2

Review of Adequacy of Existing Response Actions

The existing response actions have worked well in past years, including during severe droughts,
and feedback on them has generally been positive. Nevertheless, some minor refinements were
made to the response actions and an additional water shortage stage was added. These changes
are discussed in Section 6.4 below.

6.3

Input from Water Users

The Draft WSCP was provided to the Drought Task Force for their review and comments. Most
of the Task Force members were landowners and/or business owners in the District, and
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therefore had experience complying with various response actions during previous droughts.
Their relevant comments were incorporated into the WSCP.

6.4

Revisions to Existing Response Actions

The WSCP plan was revised to include new Water Shortage Stages, and several specific response
actions were modified.
Effective January 1, 2019, the State of California made several significant updates to Water Code
10632. This section of Code specifically discusses the requirements for Water Shortage
Contingency Plans for urban water suppliers (WC 10632). One of the updates associated with WC
10632 is the introduction of section 10632(3)(A) which requires:
“(3) (A) Six standard water shortage levels corresponding to progressive ranges of up to 10, 20,
30, 40, and 50 percent shortages and greater than 50 percent shortage. Urban water suppliers
shall define these shortage levels based on the suppliers’ water supply conditions, including
percentage reductions in water supply, changes in groundwater levels, changes in surface
elevation or level of subsidence, or other changes in hydrological or other local conditions
indicative of the water supply available for use. Shortage levels shall also apply to catastrophic
interruption of water supplies, including, but not limited to, a regional power outage, an
earthquake, and other potential emergency events.”
The BVWD response actions are divided into six different Water Shortage Levels as seen in Table
6-1. The previous stages of water shortage are presented in Table 6-2 for comparison.
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Table 6-1 – Updated Stages of Water Shortage
Stage

% Supply
Reduction

1

0%-10%

Normal Water Supply (90% to 100% of Normal Demand)

2

10%-20%

Moderate Water Shortage (80% to 90% of Normal Demand)

3

20%-30%

Severe Water Shortage (70% to 80% of Normal Demand)

4

30%-40%

Extreme Water shortage (60% to 70% of Normal Demand)

5A

40%-50%

Critical I Water Shortage-Short Term (50% to 60% of Normal Demand)

5B

40%-50%

Critical I Water Shortage-Long Term (50% to 60% of Normal Demand)

6A

50+%

6B

50+%

Water Supply Condition

Critical II Water Shortage-Short Term (Less than 50% of Normal
Demand)
Critical II Water Shortage-Long Term (Less than 50% of Normal
Demand)

Notes:
1 - Short term conditions occur for 45 days or less and may be attributed to infrastructure, water quality or power issues, as well as hydrologic
conditions. Long-term conditions are greater than 45 days and are typically due to hydrologic conditions.
2 – “Normal Demand” refers to the average water demand over the same time period during last 3 years with unconstrained supplies.
3 - These are effective water shortage stages as of 2020.

The previous water shortage levels are shown below.
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Table 6-2 – Original Stages of Water Storage (superseded)
Stage

% Supply
Reduction

1

Up to 15%

2

15-30%

Moderate Water Shortage (70% to 85% of Normal)

3

30-50%

Severe Water Shortage (50% to 70% of Normal)

4

50-70%

5

70% or more

Water Supply Condition
Normal Water Supply (85% to 100% of Normal)

Extreme Water Shortage (30% to 50% of Normal)
Short-term and Long-term
Critical Water Shortage (less than 30% of Normal)
Short-term and Long-term

Notes: These are previous water shortage stages and included only for comparison purposes

In addition, several response actions were modified to: 1) make them more consistent with
neighboring agencies to avoid confusion, 2) address lessons learned during recent droughts, and
3) follow new State guidelines and requirements.

6.5

Prioritization of Response Actions

The District’s Response Actions are shown below and are contained within the WSCP (Appendix
C). Response Actions are listed for each of the six drought stages. In addition, two of the stages
have categories for short-term and long-term water shortages. The District understands that
Response Actions associated with drought need to be applicable for all water users throughout
the District, regardless of economic standing. It is also intentional that the earlier stages contain
some of the more feasible, economical, and easier to enforce response actions.
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Stage 1. Below Normal Water Supply (90% to 100% of Normal Water Production)
Stage 1. Below Normal Water Supply is categorized with a possible reduction percentage of up
to 10%. Response Actions may include:
•

Water shall be used for beneficial purposes only; all unnecessary and wasteful uses of
water are prohibited (District Policy Manual Section 143).

•

Water shall not be applied to outdoor landscapes in a manner that causes runoff such
that water flows onto adjacent property, non-irrigated areas, private and public
walkways, roadways, parking lots, or structures. Care shall be taken not to water past the
point of saturation.

•

Free-flowing hoses are prohibited for all uses. Automatic shut-off devices shall be
attached on any hose or filling apparatus in use.

•

Leaking customer pipes or faulty sprinklers shall be repaired within five (5) working days
or less if warranted due to the severity of the problem or shall not be utilized until
repaired.

•

All pools, spas, and ornamental fountains/ponds shall be equipped with a recirculation
pump and shall be constructed to be leakproof.

•

Swimming pool and spa covers encouraged to prevent evaporative water loss.

•

Pool draining and refilling shall be allowed only for health, maintenance, or structural
considerations.

•

Washing streets, parking lots, driveways, or sidewalks, except as necessary for health,
aesthetic, or sanitary purposes, is prohibited.

•

To reduce evaporation, between March 1 and October 31 the use of sprinkler irrigation
systems for all landscape irrigation systems shall be limited to be between the hours of
7:00 p.m. and 9:00 a.m. Sprinkler irrigation systems may be run outside of these hours
for testing, but not for more than 15 minutes per cycle and only long enough to verify
proper operation and make sprinkler adjustments.

•

Irrigated landscaped areas shall include efficient irrigation systems (e.g., drip irrigation,
timed sprinklers, rain sensors, low-flow spray heads, etc.).
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Use of potable water for the irrigation of turf or high-water use plants within public street
medians and parkways is prohibited.

Stage 2. Moderate Water Shortage (80% to 90% of Normal Water Production)
Stage 2. Moderate Water Shortage is categorized with a possible reduction percentage of 1020%. All Stage 1 Response Actions are required plus the following:
•

Reduce water use by the following specified percentages: Residential and Rural by 1020%, Multi-family and Public/Institutional customers by 10-20%, commercial customers
by 5-10%, and Landscape Irrigation by 15-25%.

•

Customers with “smart” irrigation timers or controllers are asked to set their controllers
to achieve 90 to 95% of the evapotranspiration (ET) rate.

•

Eating or drinking establishments, including but not limited to: Restaurants, cafes,
cafeterias, bars, or other public places where food or drink are served and/or purchased
shall serve water only upon request.

•

Operators of hotels and motels shall offer patrons the option of not having their towels
and linens washed daily.

•

Users of construction meters and fire hydrant meters will be monitored for efficient water
use.

Penalties: Any customer in violation of Stage 2 requirements shall be first notified of the
regulations and warned of the penalty associated with continued violation. If the violation is not
corrected in a timely manner, any continued violation of mandatory Stage 2 requirements after
notice and warning is provided shall be punishable by an administrative fine per day or per
occurrence as set in Appendix A of the District’s Policy Manual.

Stage 3. Severe Water Storage (70% to 80% of Normal Water Production)
Stage 3. Severe Water Shortage is categorized with a possible reduction percentage of 20-30%.
All the Response Actions in Stage 2 are required plus the following new Response Actions:
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•

Outdoor irrigation of ornamental landscapes and turf with potable water shall be limited
to 3 days a week. Customers whose street addresses end with an odd number may water
on Wednesday, Friday, and Sunday. Customers whose street addresses end with an even
number may water on Tuesday, Thursday, and Saturday.

•

The application of potable water to outdoor landscapes during or within 48 hours after
measurable rainfall is prohibited.

•

Flushing of water mains, sewers, or fire hydrants is prohibited except for emergencies and
essential operations.

•

Water use exceedance tiered pricing or penalties may be implemented.

•

Motor vehicles and equipment shall be washed only with buckets or with hoses equipped
with automatic shutoff nozzles.

The following Response Actions replace previous less stringent actions:
•

Leaking customer pipes or faulty sprinklers shall be repaired within two (2) working days
or less if warranted due to the severity of the problem.

•

Reduce water use by the following specified percentages: Residential and Rural by 2030%, Multi-family and Public/Institutional customers by 20-30%, commercial customers
by 20%, and Landscape Irrigation by 25-35%.

•

Customers with “smart” irrigation timers or controllers are asked to set their controllers
to achieve 75% of the evapotranspiration (ET) rate. Drip irrigation systems are excluded
from this requirement.

Penalties: Any customer in violation of Stage 3 requirements shall be first notified of the
regulations and warned of the penalty associated with continued violation. If the violation is not
corrected in a timely manner, any continued violation of mandatory Stage 3 requirements after
notice and warning is provided shall be punishable by an administrative fine per day or per
occurrence as set in Appendix A of the District’s Policy Manual.
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Stage 4 Extreme Water Shortage (60% to 70% of Normal Water Production)
Stage 4. Extreme Water Shortage is categorized with a possible reduction percentage of 30-40%.
All the Response Actions in Stage 3 are required plus the following new Response Actions:
•

Water use for ornamental ponds, fountains, or other ornamental water feature for
aesthetic purposes is prohibited except where necessary to support aquatic life.

•

The application of potable water to driveways and sidewalks is prohibited.

•

The installation of new turf or landscaping is prohibited.

•

Irrigation of ornamental turf with potable water on public street medians is prohibited.

•

New connections to the District’s water distribution system will be allowed but their
water use shall be restricted to the minimum requirements for personal health and safety.

The following Response Actions replace previous less stringent actions:
•

Leaking customer pipes or faulty sprinklers shall be repaired within 24 hours or less if
warranted due to the severity of the problem.

•

Reduce water use by the following specified percentages: Residential and Rural by 3040%, Multi-family and Public/Institutional customers by 30-40%, commercial customers
by 30%, and Landscape Irrigation by 35-50%.

Penalties: Any customer in violation of Stage 4 requirements shall be first notified of the
regulations and warned of the penalty associated with continued violation. If the violation is not
corrected in a timely manner, any continued violation of mandatory Stage 4 requirements after
notice and warning is provided shall be punishable by an administrative fine per day or per
occurrence as set in Appendix A of the District’s Policy Manual.
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Stage 5A Critical I Water Shortage Short-Term (50% to 60% of Normal Water Production)
Stage 5A Critical I Water Shortage is categorized with a possible reduction percentage of 40-50%.
A short-term declaration is for water shortage conditions expected for a duration of 45 days or
less. All the Response Actions in Stage 4 are required plus the following new Response Actions:
•

Water use for ornamental ponds and fountains is prohibited.

•

No potable water from the District’s system shall be used for construction purposes
including but not limited to dust control, compaction, or trench jetting.

The following Response Actions replace previous less stringent actions:
•

Leaking customer pipes or faulty sprinklers shall be repaired within 24 hours. Water
service will be suspended until repairs are made.

•

Reduce water use by the following specified percentages: Residential and Rural 40% to
50% or more, Multi-family and Public/Institutional customers reduce water use by 40%
to 50% or more, commercial customers by 30%, and Landscape Irrigation by 50%.

•

Water for flow testing and construction purposes from water agency fire hydrants and
blow- offs is prohibited.

•

Water use exceedance tiered pricing and/or excessive water use fines will be
implemented.

Penalties: Any customer in violation of Stage 5 requirements shall be first notified of the
regulations and warned of the penalty associated with continued violation. If the violation is not
corrected in a timely manner, any continued violation of mandatory Stage 5 requirements after
notice and warning is provided shall be punishable by an administrative fine per day or per
occurrence as set in Appendix A of the District’s Policy Manual.
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Stage 5B Critical I Water Shortage Long-Term (50%-60% of Normal Water Production)
Stage 5B Critical II Water Shortage is categorized with a possible reduction percentage of 4050%. A long-term declaration is for water shortage conditions expected for a duration of 45 days
or more. All the Response Actions in Stage 5A are required plus the following that replace
previous less stringent actions:
•

Motor vehicles and equipment shall be washed only at commercial establishments that
use recycled or reclaimed water.

Penalties: Any customer in violation of Stage 5 requirements shall be first notified of the
regulations and warned of the penalty associated with continued violation. If the violation is not
corrected in a timely manner, any continued violation of mandatory Stage 5 requirements after
notice and warning is provided shall be punishable by an administrative fine per day or per
occurrence as set in Appendix A of the District’s Policy Manual.

Stage 6A Critical II Water Shortage Short-Term (less than 50% of Normal Water Production)
Stage 6A Critical II Water Shortage is categorized with a possible reduction percentage of 50+%.
A short-term declaration is for water shortage conditions expected for a duration of 45 days or
less. All the Response Actions in Stage 5B are required plus the following new Response Actions:
•

Landscape irrigation is prohibited.

The following Response Actions replace previous less stringent actions:
•

Leaking customer pipes or faulty sprinklers shall be repaired immediately. Water service
will be suspended until repairs are made.

•

Reduce water use by the following specified percentages: Residential and Rural by 50%
or more, Multi-family and Public/Institutional customers by 50% or more, commercial
customers by 30% or more, and Landscape Irrigation by 100%.

Penalties: Any customer in violation of Stage 6 requirements shall be first notified of the
regulations and warned of the penalty associated with continued violation. If the violation is not
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corrected in a timely manner, any continued violation of mandatory Stage 6 requirements after
notice and warning is provided shall be punishable by an administrative fine of $500.00 per day
or per occurrence.

Stage 6B Critical II Water Shortage Long-Term (less than 50% of Normal Water Production)
Stage 6B Critical II Water Shortage is categorized with a possible reduction percentage of 50+%.
A long-term declaration is for water shortage conditions expected for a duration of 45 days or
more. All the Response Actions in Stage 6A are required plus the following new Response
Actions:
•

No commitments (“will serves”) will be made to provide service for new water service
connections.

Penalties: Any customer in violation of Stage 6 requirements shall be first notified of the
regulations and warned of the penalty associated with continued violation. If the violation is not
corrected in a timely manner, any continued violation of mandatory Stage 6 requirements after
notice and warning is provided shall be punishable by an administrative fine of $500.00 per day
or per occurrence.

6.6

Process for Implementing Response Actions

The process for implementing the response actions is found in the updated Water Shortage
Contingency Plan (Appendix C) and is briefly summarized below.
Roles and Responsibilities
The District Engineer is responsible for collecting and analyzing data from the various sources.
The District Manager will be kept updated on a regular basis, and the District Board of Directors
will be updated at monthly Board meetings. Once a trigger is observed meeting a threshold value,
the District will perform an assessment of their supplies to determine if hydrologic conditions will
affect its current and future CVP water allocations. Due to the water-year used by the
Reclamation (March 1st through the last day of February) and the low water demands during the
winter and early spring, no changes to the water shortage stages are generally implemented prior
to March 1st. However, due to public notice requirements and the District’s 2-month billing cycle,
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the District needs to be prepared to implement water demand reduction actions immediately
following Reclamation’s CVP ’s announcement of initial water allocations for BVWD.
Communication Protocols
If Response Actions must be implemented, the general public encompassing the BVWD service
area will be noticed through the District website and with billing inserts or notices on each bill.
Monitoring Plan
The Monitoring Plan is outlined in detail in Chapter 3 - Drought Monitoring of this Plan. Water
demands will be regularly monitored during emergency water shortages so the District can
manage the balance between supply and demand. Below are monitoring protocols for different
water shortage stages:
•
•
•

In normal water supply conditions (Stage 1), production and pumping amounts are
reported monthly to the District Engineer.
During Stages 2, 3, and 4 water shortage conditions, weekly production and pumping
amounts are reported to the District Engineer for comparison to weekly targets and goals.
During stages 5 and 6, a daily production and pumping report will be provided to the
District Engineer to verify that reduction goals are being met.
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7 Operational and Administrative Framework
This section discusses the operational and administrative framework for implementing this
Drought Contingency Plan. Following are discussions on roles and responsibilities, procedures for
declaring a water shortage and implementing the appropriate response actions, and a list of
practical drought related resources. This framework is important to help ensure that responses
to droughts are organized, timely, and efficient.

7.1

Roles and Responsibilities

Roles and responsibilities during droughts are summarized below:
District Engineer
• Monitor drought conditions (refer to Section 3 – Drought Monitoring Plan)
• Prepare and disseminate public outreach information on water supply conditions,
declaration of a water shortage, changes in drought stages, and implementing response
actions
• Monitor the effectiveness of the response actions and mitigation actions
• Meet regularly with the District Manager to share information and assist with decision
making
District Manager
• Meet regularly with the District Engineer to discuss drought conditions, response actions,
and mitigation actions
• With input from the District Engineer, make recommendations to the Board of Directors
for responding to droughts and implementing response actions (see Section 6 – Response
Actions) and mitigation actions (see Section 5 – Mitigation Actions)
• Declare an emergency water shortage (e.g., water main break, equipment failure, etc.)
and notify the Board of Directors as soon as possible afterwards.
Board of Directors
• Make decisions regarding initiating a drought, implementing response actions, and
funding of mitigation actions
Drought Task Force
• Assist in updating the Drought Contingency Plan. This is discussed in Section 8 – Plan
Update Process.
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Drought Response Procedures

Scope: This subtask includes identifying specific procedures and protocols for initiating,
announcing, and implementing response actions. Topics addressed will include timing,
communication methods, public notification, and triggers for implementing response actions.
The District defines a water supply shortage as the difference between demand and the sum of
the reduced CVP allocation and additional secure sources of supply (groundwater, Anderson Cottonwood ID long-term transfer agreement, and other water transfers). The District’s CVP
supply is their primary water supply, and the announcement of CVP allocation is usually not made
until March of each year. As a result, no changes to the water shortage stages are generally
implemented prior to March 1st. However, due to public notice requirements and the District’s
2-month billing cycle, the District needs to be prepared to implement water demand reduction
actions immediately following Reclamation’s announcement of the initial CVP water allocations
for BVWD.
When assessing current demands, BVWD typically looks at the average of the last three years of
unconstrained demand due to the requirements of the CVP M&I Water Shortage Policy. A
“Normal Supply” is also defined as the average M&I water usage during the last three years of
unconstrained supplies. As a result, years with water restrictions are not included in the average.
When necessary, other considerations such as new growth, weather, etc. will be considered in
estimating demand. Based on a comparison of supplies versus demands, a drought stage and its
associated response actions are recommended to the Board of Directors for approval. A new
drought stage can be implemented fairly quickly by calling a special Board Meeting.
The District has adopted six different drought stages (see Section 6 – Response Actions). The
declaration of a Stage is made by the District’s General Manager or his/her designee and subject
to ratification by the District’s Board of Directors, in a regular or special session. Typically, all the
Response Actions are enacted when a stage is declared, but the District may elect to exclude
certain Response Actions if they are deemed unnecessary.
Numerous technical details on this process are not discussed here but can be found in Section 6
– Response Actions and Appendix C - Water Shortage Contingency Plan.
Should a potential shortage be anticipated, or if one is declared, the public and BVWD customers
will be notified via public notices, announcements on the District’s web page (www.bvwd.org),
announcements at Board of Directors meetings, and in their bimonthly billings.
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Drought Response Resources

Following are useful resources related to drought monitoring, assessment, and response:
•
•
•
•
•
•
•

California Water Science Center (https://ca.water.usgs.gov/californiadrought/index.html) (includes webpages on droughts, runoff, surface water,
groundwater and other drought publications)
Central Valley Project and State Water Project Drought Contingency Plan for Water
Project Operations (Reclamation and California Department of Water Resources,
updated annually)
Drought Response Program Framework: WATER Smart Program (Reclamation, 2016)
Maven's Notebook (https://mavensnotebook.com/) (water news including drought
conditions)
Record of Decision – Central Valley Project Municipal and Industrial Water Shortage
Policy (Reclamation, 2015)
Sacramento and San Joaquin River Basin Study (Reclamation, 2016)
West-wide Climate Risk Assessment – Sacramento and San Joaquin Basin Climate Impact
Assessments (Reclamation, 2014)

In addition, Chapter 2 – Drought Monitoring Plan provides numerous references for hydrologic
and drought monitoring data.
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8 Plan Update Process
This chapter discusses the processes for developing the DCP, measuring its effectiveness during
implementation, triggers for updating the plan, and incorporation of the plan into other Bella
Vista Water District (BVWD) planning documents.

8.1

Process for Developing a Drought Contingency Plan

The following general process was used for developing the DCP.
Drought Task Force
A Drought Task Force (Task Force) was formed to help discuss District issues and drought
management strategies. The Task Force included ten members comprised of District staff and
District board members, as well as representatives from other local agencies, local businesses,
residential water users, rural water users, and agricultural water users.
Two Workshops were held with Task Force members. The first was held at the commencement
of the project to explain the contents and purpose of the DCP, review past drought impacts, and
educate all interested parties on water supply issues in the District. The second workshop
included a presentation on the Draft DCP and provide an opportunity for detailed discussions and
comments.
Review of Draft DCP Documents
The following process was followed for reviewing and commenting on the Draft DCP:
1.
2.
3.
4.

Draft chapters were emailed to Task Force members for review and comment.
The full Draft DCP was sent to the Task Force and discussed at a special workshop.
The Draft DCP was placed on the District website for public review and comments.
The Final DCP will be posted on the District website for public awareness and education.

Public Outreach
The general public was educated on the DCP using several outreach methods. These are
documented in a project Communication and Outreach Plan (see Appendix A) and include: a
press release, two District newsletter articles, website postings, a list of Frequently Asked
Questions (FAQ) to inform the public about drought conditions in the District, and discussion on
DCP progress at regular Board Meetings, which are open to the public. These outreach methods
were aimed at educating the District customers on the DCP and soliciting input.
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8.2

Process for Monitoring Plan Effectiveness

Evaluation of the DCP will primarily be performed during post-drought conditions after the plan
has been implemented. Consequently, the plan’s effectiveness will be re-evaluated after each
drought. The post-drought evaluation will analyze the following:
•
•
•
•

Effectiveness of response actions and mitigation actions
Customer comments and suggestions
Revenue impacts to the District
Overall water reliability during droughts

This will provide a mechanism for improving the system. The evaluation will look at where
drought planning was both successful and where it failed or needs improvement. The mitigation
actions and response actions are the main components of the drought plan; however, all six
components of the DCP will be evaluated.
The evaluation will be performed by District staff as well as the District Board of Directors, and,
when deemed necessary, the Drought Task Force will be reconvened, or a new Drought Task
Force will be formed to assist with the evaluation. This evaluation will be important in assessing
whether a DCP update is needed, which is discussed in the following section.

8.3

Criteria for Periodic Updates

Triggers for Plan Updates
This Drought Contingency Plan will be updated as deemed necessary by the Bella Vista Water
District. District staff will review this Plan at a minimum every 5 years and evaluate the need for
an update. An update could be triggered by one of more of the following scenarios:
1. Drought Contingency Plan Requirements. Reclamation modifies the required content for
their Drought Contingency Plans.
2. Multi-year Drought. A multi-year drought occurs, especially if the District’s response and
mitigation actions are not adequate.
3. New Facilities. Significant changes in facilities that could either help mitigate or inhibit
drought response.
4. Changes in Water Supplies. Changes in the availability and timing of surface or
groundwater supplies.
5. Changes in Water Demands. A significant change in water demands (annual, seasonal, or
diurnal) or demand changes in different water use sectors (urban, agricultural,
commercial, etc.).
6. New Water regulations. Changes in State or Federal water regulations that impact water
supplies, water demands, water conservation requirements, or water reliability.
7. New District Water Policies. The adoption of new internal water policies for BVWD.
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Incorporations into Other Planning Documents
The relevant content of this Drought Contingency Plan will be incorporated into other District
planning documents, including their Federal Water Management Plan, Urban Water
Management Plan, and Water System Master Plan.
Federal Water Management Plan
Federal Water Management Plans are due every five years, usually at the end of the year. The
District will be updating their Water Management Plan for submission by December 31, 2021.
The relevant contents of this plan will be incorporated into the 2021 Water Management Plan,
and into future plans, as necessary.
California Urban Water Management Plan
California Urban Water Management Plans are also due every even five years, and the District
tries to prepare then concurrently with the Federal Water Management Plan updates. The
District will be updating their Urban Water Management Plan for submission by July 1, 2021. The
relevant contents of this plan will be incorporated into the 2020 Urban Water Management Plan,
and into future plans, as necessary.
Water System Master Plan
The District last updated their Water System Master Plan in 2005. The plan includes an evaluation
of water demands using peaking factors, a hydraulic analysis of their distribution system, and an
infrastructure plan. The District would like to update the plan within the next few years, pending
available funding. The relevant water supply analyses and mitigation actions in this Drought
Contingency Plan will be incorporated into the Water System Master Plan update.
When feasible, future updates will be performed to coincide with the schedule for updating these
other plans.
Plan Update Process
The process for updating the DCP will depend on the nature and extent of revisions needed.
Minor revisions would likely be made by District staff and submitted to the District Board of
Directors for approval. If major changes are required, the District will consider using a Drought
Task Force and following the steps outlined in Section 8.1. In both cases, notification of any
changes to the DCP will be posted on the District’s website.
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Overview & Communication Goals
This section of the Communication & Outreach Plan provides a description of the Bella Vista Water District
(BVWD), an overview of the Drought Contingency Plan (DCP) and the goals of this outreach plan.

A. Overview of the Bella Vista Water District
Bella Vista Water District was formed on June 5, 1957 to provide agricultural and domestic water to the area
northeast of the City of Redding. Located in western Shasta County, BVWD includes 34,360 acres (54 square
miles), and is a California water District pursuant to the California Water Code, operating under governance
of an elected board of directors. The District supplies agricultural, municipal, commercial, and
public/institutional water, and owns and operates the water treatment, water storage tanks and most of the
distribution system.
Approximately one-fifth of the BVWD boundary is located within the northeastern portion of the City of
Redding, encompassing over half of the District’s customer accounts within those city limits. Redding has a
population of over 91,000, and is the county seat of Shasta County, serving as the center of trade and
commerce, and regional hub for retail, education, professional services and government for the region.

B. Drought Contingency Plan Overview
The BVWD has significant water supply issues during droughts, primarily related to uncertainty in their
USBR surface water supply. The District also lacks sufficient diversity in water supplies. The 2013-2016
drought resulted in surface water cutbacks that required extreme water conservation measures. These deficit
conditions have led the BVWD staff to develop a long-term Drought Contingency Plan (DCP). During the
development phase of the DCP, BVWD will gather input from a wide range of stakeholders to identify
important vulnerabilities and potential solutions, such as improved water conservation programs, additional
groundwater extraction capacity, water transfer agreements, and installation of smart meters.

C. Goals/Desired Outcomes of Outreach Plan
The Communication & Outreach Plan outlines the proposed methods for informing, engaging and soliciting
input from stakeholders on the DCP. The Bella Vista Water District will give their customers opportunities
to engage in the DCP development process and provide educational outreach opportunities for those
stakeholders by reaching out through specific communication avenues (discussed in Section 4). As primary
stakeholders, members of the Board of Directors and Drought Task Force are direct representatives of their
communities and water use sectors, and it is important for them to continually gather feedback/input, and
concerns/needs of their constituents and report back to their respective meetings. Any primary or secondary
stakeholder input received will be reviewed and taken into consideration during DCP development.
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Figure 1-1. Bella Vista Water District Boundary Map
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Stakeholder Identification
A. Primary Stakeholders
The primary stakeholder groups of the Bella Vista Water District are members of the Board of Directors, and
members of the Drought Task Force Committee. Their specific roles in the communication and outreach
process are discussed in this section.

Board of Directors
The Bella Vista Water District’s Board of Directors consists of five members, each elected to serve four-year
terms that are staggered. Board members also serve on various standing and ad hoc committees, including an
Engineering and Planning Committee, Finance and Personnel Committee, and Policy and Legislation
Committee
The Board of Directors meetings are held at 5:30 p.m. on the fourth Monday of each month at the Bella Vista
Water District’s office, located at 11368 East Stillwater Way in Redding, California. These meetings are open
to the public.

Drought Task Force
A Drought Task Force (Task Force) was developed to include a diverse group of stakeholders within the
BVWD boundary. The purpose of the Task Force is to identify District issues provide new ideas, and
critique existing policies. Task Force members were initially contacted by BVWD staff to identify those who
were interested in becoming a part of the effort, as this group is an integral part of developing the DCP.
Task Force members who were contacted by staff and expressed interest in participating are listed in Table
2-1. These members represent a comprehensive spectrum of agriculture, rural and residential stakeholders.
Table 2-1. Drought Task Force Members

Task Force Member

BVWD Affiliation

Wayne Ohlin

District Engineer

David Coxey

General Manager

Bob Nash

Agricultural Business Owner, BVWD Board Member

Leimone Waite

Agricultural Professor, BVWD Board Member

Charlene Beard

Shasta County Public Works

Gerald Hagmeyer

Rural BVWD Customer

Jordan Taylor

Residential BVWD Customer

Synthia Penn

Agricultural and Commercial BVWD Customer

Linda Samuels

Residential BVWD Customer

Liz Elwood

Agricultural BVWD Customer, Shasta County Farm Bureau Board Member
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B. Secondary Stakeholders
Secondary stakeholders are the customers of the BVWD, which includes agricultural landowners, residents
and business owners (commercial and industrial) within the BVWD boundary. These stakeholders are direct
beneficiaries of BVWD water and will be engaged through communication and outreach efforts during DCP
development, public review and implementation phases. Secondary stakeholder groups will be engaged
through the preparation of a press release on the DCP, preparation of two District newsletter articles on the
DCP, including information regarding the grant and DCP on the District Website or at
(www.bvwd.org/drought-contingency), and preparing a list of Frequently Asked Questions (FAQ). In
addition, they can be informed through DCP progress reports and updates provided and announced at
regular Board Meetings, provided in Board Meeting agendas and minutes, and made available on the District
Website.
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Messages and Talking Points
Key messages and talking points will be broken down by phases and stakeholder groups, as different factors
and issues will affect different groundwater interests. These messages and talking points are also prone to
evolve as the DCP is developed, leaving this section open to be amended and finetuned as communication
and outreach efforts move forward.
Newsletters, presentations, and other literature reflecting key messages will be developed and tailored for the
specific DCP development, public review and implementation phases, and made available for public
education efforts.

Key Messages & Talking Points
Universal Key Messages
Universal key messages will be a consistent part of a list of FAQs and talking points throughout all phases of
DCP development, public review and implementation.
•

What is the Drought Contingency Plan

•

What is the Role of a BVWD and Drought Task Force

•

Purpose of the DCP within the BVWD boundary

•

How is the BVWD impacted by Droughts

Development Phase
The newsletter articles, PowerPoint presentation, and Frequently Asked Questions (FAQ) will be developed
and made available on the District’s website, and distributed at project meetings. In addition to the universal
key messages, the communication outlets for the DCP development phase will include:
•

Timeline of the DCP process

•

Direction on providing input/voicing concerns (outreach meetings)

Public Review Phase
Once the draft of the BVWD’s DCP is completed, a second newsletter will be developed, and the DCP
presentation and FAQs will be updated. Like in the development stage, these modes of communication will
be distributed at project meetings and posted on the website. These communication and outreach efforts will
consist of the universal key messages, while the rest of the content will be focused on:
•

Updated timeline of the DCP process

•

Main points/overview of the DCP

•

Process for public review of DCP draft and providing comments to the BVWD District on the DCP

•

Additional key messages may be added for this phase.

Implementation Phase
Once the BVWD’s DCP has been completed, the implementation phase will begin, and outreach will be
performed to primary and secondary stakeholder groups. As with the previous phases, universal key
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messages will be included. Outreach is expected to increase during dry years when the DCP will be
implemented.
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Methods of Outreach
There are a variety of opportunities, venues and methods for the District to connect with and engage
stakeholders throughout implementation of the Drought Contingency Plan. Stakeholders identified in
Section 2 will be engaged in communication efforts as detailed below.

A. Stakeholder Meetings
Board of Directors Meetings – Primary Stakeholders
As detailed in Section 2.A, regular meetings with primary stakeholder groups will be held during their
regularly scheduled times. Members of the public and representatives are encouraged to attend Board of
Directors meetings to voice their thoughts and concerns about addressing drought issues within the BVWD.
Meeting notices and agendas are routinely posted on www.bvwd.org.
•

Board of Directors Meetings – Fourth Monday of each month at 5:30 p.m., held at the Bella Vista
Water District’s office, located at 11368 East Stillwater Way in Redding, California.

Drought Task Force Workshops & Meetings – Primary Stakeholders
As discussed in Section 2.A.2, workshops will be held with the Task Force members, one near the beginning
of plan development, and one near the end in conjunction with the release of the Draft DCP for public
review.
•

Task Force Workshop #1 – This workshop was held in June 2019. The agenda consisted of
reviewing past drought impacts and water supply vulnerabilities, identifying roles and responsibilities,
providing input on the proposed elements of the DCP, and determining needs of future Task Force
progress meetings.

•

Task Force Workshop #2 – The agenda for the second workshop will include a presentation of the
Draft DCP, with an opportunity for Task Force members to provide comments and hold a detailed
discussion prior to the release of the plan for public review.

•

Task Force Meetings – Additional meetings of the Task Force may be set at the discretion of
BVWD staff members, with the focus of discussing DCP progress.

B. Printed Communications
Printed materials will be developed for the educational and outreach efforts:
•

FAQ- A list of Frequently Asked Questions will be prepared that addresses commonly asked
questions about the cause of drought in BVWD, and existing and potential future mitigation
measures. The FAQs will be placed on the BVWD website and presented to the Task Force for
comments.

•

Presentation Materials – Power Point presentations will be utilized for the Task Force and Board
of Directors meetings. In addition, display boards printed at 24-inch x 36-inch or larger in size may
be used and set up on easels. Handouts of presentations and smaller versions of display boards can
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be distributed to stakeholders in attendance and can also be posted on www.bvwd.org/droughtcontingency for access by stakeholders as a recap of the meeting.
•

Newsletter – The BVWD will incorporate two articles regarding the DCP into their newsletters, or
alternatively post the articles on the District website. These articles will be utilized to inform
stakeholders of the USBR grant, DCP effort and opportunities for comments.

•

Other Printed Materials – Other printed materials may be developed as needed to educate
stakeholders and implement the DCP.

C. Digital Communications
Digital communication outlets will be a significant mode of communication.
•

Website – Public meeting notices, agendas and minutes of the BVWD’s Board of Directors
meetings are posted on the District’s website, www.bvwd.org. This website already serves as an
information portal for stakeholders within the Bella Vista Water District boundary. Educational
resources related to the DCP will be posted on the Drought Contingency page on the District’s
website.

•

Email Distribution – The BVWD maintains email contact lists for the Task Force and Board of
Directors. Emails will be used to inform members of meetings, draft chapters for review and other
project related information.

A press release will be written and distributed to local media. A list of potential media outlets is presented in
Table 4-1. The press release will provide a summary for the public, covering DCP development as well as
indicating the project’s completion.
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Table 4-1. Media Outlets

Media Source

Submission Information

KRCR TV 7

Submit: news@krcrtv.com
Website: www.krcrtv.com
Telephone: (530) 232-5702

Record Searchlight

Submit: rrsedit@redding.com (Newsroom email)
Website: www.redding.com
Telephone: (530) 225-8211

East Valley Times

Submit: Judy@eastvalleytmes.com
Website: http://evalleytimes.com/news/
Telephone: (530) 515-3809

KFPR – North State Public Radio

Submit: kmfrost@csuchico.edu
Website: www.mynspr.org

KGEC TV 26

Submit: engineer@kgectv.com
Website: www.kgectv.com
Telephone: (530) 941-7879

KIXE TV 9

Submit: channel9@kixe.org
Website: www.kixe.org
Telephone: (530) 243-5493

KQMS 1670 AM

Submit: Steve.Gibson@smgnational.com
Website: www.kqms.com
Telephone: (530) 221-1400

Shasta County Farm Bureau

Submit: shastacountyfarm@frontiernet.net
Website: www.shastafarmbureau.com
Telephone: (530) 547-7170
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Implementation Timeline
The timeline for implementing this Communication & Outreach Plan will be broken down by phase:
•

Development Phase

•

Public Review Phase

•

Implementation Phase

The timeline is tentative and subject to change with the progression of the DCP development, public review
and implementation phases.
Table 5-1. DCP Communication & Outreach Plan Tentative Timeline

Outreach Opportunity

Date/Timeframe

Development Phase
Drought Task Force Recruitment

April-May 2019

Updates at monthly BVWD Board of Directors Meetings

Monthly

Drought Task Force Workshop #1

June 2019

DCP Newsletter Article #1

Summer 2019

Digital Communications (website and emails)

Ongoing

Printed Communications, including Frequently Asked Questions on the DCP developed, posted
online, and distributed to stakeholders

January 2020

Public Review Phase
Drought Task Force Workshop #2 – Final Draft Review

April 2020

Updates at monthly BVWD Board of Directors Meetings

Monthly

DCP Newsletter Article #2

May 2020

Press Release distributed on DCP and Public Review process

May 2020

Digital Communications (website updates and email blasts)

Ongoing

Implementation Phase
Updates at monthly BVWD Board of Directors Meetings

Monthly

Digital Communications (website updates and email blasts)

Ongoing
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APPENDIX B – FREQUENTLY ASKED QUESTIONS
REGARDING DROUGHTS AND WATER
RESTRICTIONS

BELLA VISTA WATER DISTRICT
FREQUENTLY ASKED QUESTIONS REGARDING DROUGHTS
AND WATER RESTRICTIONS

1. What is the Drought Contingency Plan?
The District’s Drought Contingency Plan (DCP) addresses drought related vulnerabilities
through consideration of drought response actions and mitigation measures. The primary focus
of the DCP is drought mitigation and response; however, the strategies considered in this plan
may provide ancillary benefits for emergency response, replacement, and/or alternative supplies.
The DCP is not a water supply master plan to accommodate growth. Future supply planning is
addressed separately by the District’s Urban Water Management Plans (UWMP) and other
efforts.
Contained within the DCP is the District’s Water Shortage Contingency Plan (WSCP) that can
be implemented in the case of a water shortage caused by a drought or other interruptions to the
District’s water supplies. The Water Shortage Contingency Plan identifies six conservation
levels, or Stages, along with suggested voluntary or mandatory conservation measures and
activities that can be implemented to help preserve the District’s water supply during a water
shortage.
A link to the Drought Contingency Plan can be found on the following webpage:
https://www.bvwd.org/drought-contingency
A link to the Water Shortage Contingency Plan can be found on the following webpage:
https://www.bvwd.org/drought-contingency
2. Purpose of the DCP?
The BVWD DCP addresses drought related vulnerabilities through consideration of drought
response actions and mitigation measures. The DCP is not a water supply master plan to
accommodate growth. Future supply planning is addressed separately by the District’s Urban
Water Management Plans (UWMP) and other efforts. The primary focus of the DCP is drought
mitigation and response; however, the strategies considered in this plan may provide ancillary
benefits for emergency response, replacement, and/or alternative supplies.
3. What is the Role of the BVWD Drought Task Force?
The District established a Drought Task Force in 2019 representing a broad range of
stakeholder interests in order to solicit their input on interim Water Shortage Contingency Plan
work products through written comments and two workshops.
4. How is the BVWD impacted by Droughts?
The District’s primary water supply is a Central Valley Project (CVP) Water Service Contract
with the Bureau of Reclamation. In a normal year, the District could receive up to 24,578 acrefeet (approximately 8 billion gallons) of water. However, during a drought the District’s
allocation can be severely cut. In 2015, the District’s allocation was cut to 25% of Historical
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Municipal & Industrial (M&I) usage and 0% for Agricultural water. M&I usage includes the
District’s Residential, Rural, Commercial, Public/Institutional and Landscape customer classes.
Based on recent M&I usage of approximately 7,000 acre-feet per year, a 25% allocation would
result in the District receiving only 1,750 acre-feet under its CVP Water Service Contract.
Fortunately, the District has a contract with the Anderson-Cottonwood Irrigation District
(ACID) to provide up to 1,536 acre-feet of M&I water. Additionally, the District has five
groundwater wells that it can use to offset most of the impact on its M&I customers.
5. How will we recognize the next drought in the early stages?
The District will monitor various sources of information on water supplies and drought
including:
•

California Department of Water Resources data on stream flows and reservoir levels
(http://cdec.water.ca.gov/index.html).

•

The U.S. Drought Monitor for California
(https://droughtmonitor.unl.edu/data/pdf/current/current_ca_trd.pdf)

•

United States Bureau of Reclamation announcements regarding water supplies and
drought allocations (https://www.usbr.gov/mp/cvp-water/allocations.html)

6. How will drought affect me?
It will depend on the severity of the drought and the allocations that the District receives from
the Bureau of Reclamation. The Water Shortage Contingency Plan includes six shortage stages
ranging from a reduction of up to 10% of historical water production, to a reduction of more
than 50% of historical water production. Each shortage stage contains restrictions on water
usage. The Water Shortage Contingency Plan restrictions (required “Customer Actions”) can be
found at the link below. [Note: This link will need to be updated and we should probably have a
link to the stages without any particular stage being highlighted.]
7. How can we protect ourselves from the next drought?
The District will continue to investigate potential projects and opportunities to increase the
reliability of its water supplies in preparation for future droughts. Individual customers are
encouraged to actively manage their water usage by monitoring their water usage on a regular
basis, fixing leaks when they are discovered and by utilizing drought tolerant landscaping
options.
8. What is the status of our water supplies?
Currently (in 2020), the District received an allocation of its CVP Water Service Contract of 75%
of historical use for M&I usage, and 50% of the contract remainder for a total CVP Water
Service Contact Supply of 13,963 AF. In a normal water year usage by the District is
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approximately 10,000 AF. So, for the 2020-2021 water year the District’s supplies are more than
100% of its normal water production/usage. This translates to being at Stage 0 of the Water
Shortage Contingency Plan.
9. What potential mitigation measures are the District considering?
Throughout its development, the Drought Contingency Plan investigated a number of potential
mitigation actions for the District to consider. These included:
•
•
•
•
•
•
•
•
•

Water transfers and exchanges
Intra-basin groundwater substitution transfers
Aquifer storage recovery
Installation of new groundwater wells
Additional treated water storage
Surface water storage
Recycled water
Pipeline leakage reduction
Advanced Metering Infrastructure (smart meters)

The top ranked mitigation measures were the installation of new groundwater wells and
additional treated water storage.
10. Why is the District updating its Water Shortage Contingency Plan?
California had three straight dry years from 2013 through 2015, with 2013 being the state’s driest
year on recorded history. With the continuing uncertainty regarding the District’s Central Valley
Project water supplies, the District is updating its Water Shortage Contingency Plan to reflect
lessons learned during the latest drought.
11. What are the drought stages based on?
The drought stages are based on the total quantity of water available to the District from its
CVP Contract, its long-term water transfer from ACID, potential water production from its
wells, and any water transfers that the District is able to arrange.
The drought stages are as follows:
•
•
•
•
•
•

Stage 0 – M&I Water supplies exceed 100% of historical water production
Stage 1 – M&I Water supplies are between 90% and 100% of historical water production
Stage 2 – M&I Water supplies are between 80% and 90% of historical water production
Stage 3 – M&I Water supplies are between 70% and 80% of historical water production
Stage 4 – M&I Water supplies are between 60% and 70% of historical water production
Stage 5 – M&I Water supplies are between 50% and 60% of historical water production
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•

Stage 6 – M&I Water supplies are less than 50% of historical water production

A link to the Water Shortage Contingency Plan restrictions (required “Customer Actions”) can
be found at the following webpage:
https://www.bvwd.org/drought-contingency
12. By how much will I need to reduce my water use in a drought?
The amount that you will need to reduce your water usage varies depending what drought stage
is in effect. The percentages are shown in item no. X of the Water Shortage Contingency Plan
restrictions (required “Customer Actions”) which can be found at the following webpage:
https://www.bvwd.org/drought-contingency
13. Does the District currently have a target for customers to reduce water use?
The target for water use reduction depends on the drought stage that the District has declared.
When no drought has been declared the District just asks water users to voluntarily conserve
water and prevent water waste. The following webpage includes a link to the current status on
drought declarations and target water use reductions:
https://bvwd.org/droughtcontingency
14. Are there restrictions on how water can be used?
A link to restrictions on how water can be used for each Drought Stage can be found at the
following webpage:
https://www.bvwd.org/drought-contingency
15. Can’t we just pump more local groundwater to make up for reduced allocations from the Central Valley Project?
The District has five groundwater wells that are capable of producing up to 3,000 acre-feet per
year. So, the District can make up for CVP allocation cutbacks that result in water supply
shortfalls of up to 3,000 acre-feet. In order to make sure that the District has sufficient supplies
to meet customer demands it will implement staged reductions in customer water usage in
accordance with the Water Shortage Contingency Plan.
16. How can I obtain more information, and get other questions answered?
Additional information regarding the District’s water supply and drought conditions can be
found by clicking on the “Drought Contingency” link on the District’s web page at
https://bvwd.org/.
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17. What if I am already practicing conservation and am using water efficiently, will I be asked to conserve more?
During a drought, the water supply allotments for each customer are based on their historical
water usage (their water usage during the last three 100% allocation years).
18. What if my property has no “historical usage” what then?
Depending on the severity of the drought here are 2 options;
Option 1All District Rural and Residential customers shall receive a minimum of 24 HCF (which is equal
to approximately 600 gallons per day) for each location and each billing period.
Option 2 All new Residential and Rural Customers shall be granted the following water allotments:
•
•
•
•
•
•
•

24 HCF (customers billed March 16 - May 15)
34 HCF (customers billed May 16 - July 15)
58 HCF (customers billed July 16 - September 15)
52 HCF (customers billed September 16 - November 15)
25 HCF (customers billed November 16 - January 15)
24 HCF (customers billed January 16 - March 15)
(applicable to all new meter installations after the date of the drought declaration and
may be granted to accounts with less than 3 years of representative water usage history).
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1 - PURPOSES AND PRINCIPLES OF PLAN
The purpose of the Bella Vista Water District (BVWD or District) Water Shortage Contingency Plan
(WSCP) is to provide a methodology for analyzing water supply reliability, establishing water shortage
stages, identifying appropriate response actions, and documenting protocols for enforcing the WSCP.
This WSCP was prepared according to requirements in Sections 10632 & 10635 of the California
Water Code. Table 1 below shows the required components of a WSCP, the relevant water code
section, and where they are found in this document.

Table 1: Water Shortage Contingency Plan Requirements
CA Water Code
Section

WSCP Section

WC 10632 (a.1)

Section 2

WC 10632 (a.2)

Section 2

WC 10632 (a.3)

Section 3
Table 2

Shortage Response Actions

WC 10632 (a.4)
WC 10632 (b)

Section 4

Communication Protocols

WC 10632 (a.5)

Section 5

Compliance and Enforcement

WC 10632 (a.6)

Section 6

Legal Authorities

WC 10632 (a.7)

Section 7

Financial Consequences
of WSCP

WC 10632 (a.8)

Section 8

Monitoring and Reporting

WC 10632 (a.9)

Section 9

WSCP Refinement
Procedures

WC 10632 (a.10)

Section 10

Topic
Water Supply
Reliability Analysis
Annual Assessment
Procedures
Water
Shortage Stages

The District first adopted a WSCP in 1992 and has updated it several times since then. This updated
WSCP includes changes from the 2015 WSCP to meet new State requirements and better serve the
District and its water users. All the water uses that are regulated or prohibited under this Plan are
considered to be non-essential. Therefore, the continuation of such uses during times of water
shortage or other emergency water supply conditions is deemed to constitute a waste of water, which
subjects the offender(s) to penalties, as set forth in the WSCP.
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2 - PROCEDURES FOR CONDUCTING ASSESSMENT
2.1 Decision Making Process
Regulatory Requirement
§10632(a.2.A) The written decision-making process that an urban water supplier will use each year to
determine its water supply reliability.
§10632 (a.2.B) (iv) A defined set of locally applicable evaluation criteria that are consistently relied upon for
each annual water supply and demand assessment.

In 2005, BVWD entered a long-term (25-year) renewal contract with the United States Bureau of
Reclamation (USBR, Reclamation) (Contract No. 14-06-200-851A-LTR1) that authorizes the District
to divert up to 24,578 AF annually, subject to shortage provisions, from the Sacramento River via the
Central Valley Project (CVP). This is the primary water source for the District. However, Reclamation
is often unable to deliver the full contract quantities due to hydrological conditions and environmental
regulations. Therefore, the CVP allocations would serve as the primary determinant as to whether the
District would expect to see a supply shortage. Traditionally March 1st marks the commencement of
the water year for CVP supplies and is also the tentative date for the District to first consider
implementing water shortage stages.
Additionally, several hydrologic datasets act as early predictors of the allocation the District can expect
from Reclamation. These include the following:
1.
2.
3.
4.
5.

Lake Shasta Reservoir Storage
Northern Sierra Precipitation and Snowpack
Sacramento Valley 40-30-30 Water Year Index
Shasta Lake Unimpaired Inflow
Regional and national drought indices (lower priority due to the general nature of their
predictions)

Refer to the District’s 2020 Drought Contingency Plan (Chapter 3 – Drought Monitoring Plan) for
additional details on these data sources.
The District Engineer is responsible for collecting and analyzing various hydrologic datasets and
assessing water demands versus anticipated supplies. The District Manager will be updated regularly,
and the District Board of Directors will also be provided informative briefings at monthly Board
meetings.

2.2 Data Inputs and Assessment Methodology
Current Year Demand
Regulatory Requirement
§10632 (a.2.B) (i) Current year unconstrained demand, considering weather, growth, and other influencing
factors, such as policies to manage current supplies to meet demand objectives in future years, as applicable.
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When assessing current demands, BVWD typically looks at the average of the last three years of
unconstrained demand due to the requirements of the USBR M&I Water Shortage Policy. A “Normal
Supply” is also defined as the average supply during the last three years of unconstrained supplies. As
a result, years with water restrictions are not included in the average. When necessary, other
considerations such as new growth, weather, etc. will be considered in estimating demand.
Quantification of Water Supply
Regulatory Requirement
§10632 (a.2.B) The key data inputs and assessment methodology used to evaluate the urban water supplier’s
water supply reliability for the current year and one dry year.
§10632 (a.2.B) (iii) Current year available supply, considering hydrological and regulatory conditions in the
current year and one dry year. The annual supply and demand assessment may consider more than one dry
year solely at the discretion of the urban water supplier.
§10632 (a.2.B) (v) A description and quantification of each source of water supply.

BVWD maintains a Federal Water Contract with surface water diverted from the Sacramento River.
In 2005, the District entered a long-term (25-year) Water Service renewal contract with the USBR
(Contract No. 14-06-200-851A-LTR1) that authorizes the District to divert up to 24,578 AF from the
Sacramento River supply via the Central Valley Project (CVP). USBR typically announces the initial
allocation in February and may refine it over the next several months. The BVWD, also maintains a
long-term transfer agreement with the Anderson-Cottonwood Irrigation District (ACID) for 1,536
AF/Y of CVP water, but this is reduced by 25% to 1,152 in Shasta Critical Years1. Lastly, the District
relies on groundwater pumping from 5 wells for a combined production of approximately 12 acrefeet/day but runs its wells on a limited basis producing less than 300 AF in a normal year.
In order to augment supply on behalf of agricultural customers that would otherwise be subjected to
significant shortages, the District adopted a Supplemental Water Program in April of 2009. This
program was prompted from frequent, unreliable water supplies as a result of the evolving regulatory
environment. The goal of the Program is to acquire additional water supplies in shortage years on
behalf of the District’s agricultural customers. Participation is on a voluntary basis, and therefore does
not obligate the entire customer class. For example, those customers that have permanent crops may
choose to participate, while others with pasture irrigation or annual row crops may choose to idle or
fallow during shortages.
In the winter months and early spring, District staff reviews the CVP supply forecast, estimates
demands, and determines the interest for additional water supplies in the upcoming water year. Once
the Supplemental Water Program is activated, District staff then identifies, negotiates, and acquires
needed supplies based on the applications received. The most likely source of supplemental water is
from willing sellers that are also Central Valley Project contractors. Once a supply of water is obtained,
the District then works with the appropriate agencies to obtain necessary approvals, schedule delivery,
and transfer the water into the District.
Existing Infrastructure Constraints

Shasta Critical Year is a term defined in specific water contracts. In general, a Shasta Critical Year occurs when the
forecasted inflow to Shasta Lake for a particular water year is equal to or below 3.2 million acre-feet.
1
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Regulatory Requirement
§10632 (a.2.B) (iii) Existing infrastructure capabilities and plausible constraints.

The District has a water system that consists of three treated water storage tanks, nine pumping plants,
a main treatment plant, five wells, and over 200 miles of pipeline ranging from 4-inch in diameter to
54-inches. All the water is pumped for delivery within the District’s local service area. Additionally,
surface water is pumped from the Sacramento River at the Wintu Pumping Plant, which is located
outside of the District’s boundary. From the Wintu Pumping Plant, water is sent to a Surge Tank and
then to the Water Treatment Plant (WTP). All water previously described is used for domestic or
agricultural purposes.
Plausible constraints could include the following:
1. Distribution System. As additional wells are added at the southern ends of the distribution
system, there may be locally high head losses and limited conveyance capacity until the well
water reaches larger transmission lines.
2. Water Storage. Water storage is currently limited. During certain times of the year the District
only has several hours’ worth of storage. Storage could also be problematic if the District is
relying solely on its wells and day-to-day flows vary widely due to varying irrigation demands
(i.e., large irrigators using water once or twice a week) or if a widespread power outage occurs
(see the discussion under Power below). Storage could also become inadequate if the District
installs more well capacity.
3. Power. Power outages due to downed power lines or Public Safety Power Shutoff (PSPS)
events are a significant problem. The District does not have excess storage to meet demands
during an outage if only well water is available. Nor does the District have backup generators
at any of its wells. The District only has one portable generator; thus, it could only be used to
run one well at a time. In addition, only three District wells have transfer switches for the
connection of a portable generator.
Without additional storage, a power outage affecting multiple wells would require switching
the District to surface water use until power could be restored. If the Water Treatment Plant
has been off-line for more than a few days, it would require four to six hours to bring the plant
back online and begin delivery of treated surface water into the distribution system.
Depending on water demands and storage volumes at the time that the outage occurs, the
District could quickly exhaust its operational storage and some customers could experience
reduced pressures or water outages.
4. Transfers of non-federal (non-project) water. Water transferred to the District from a source
other than from another Central Valley Project contractor requires a Warren Act contract that
is negotiated with Reclamation in order to utilize federal facilities for the conveyance of nonproject water. Additionally, Reclamation requires a separate power contract for conveyance
pumping of non-project water through federal facilities (i.e., the Wintu Pumping Plant) since it
is not eligible for project use energy.
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3 - WATER SHORTAGE STAGES
Regulatory Requirement
§10632 (a.3.A) Six standard water shortage levels corresponding to progressive ranges of up to 10, 20, 30, 40,
and 50 percent shortages and greater than 50 percent shortage. Urban water suppliers shall define these
shortage levels based on the suppliers’ water supply conditions, including percentage reductions in water
supply, changes in groundwater levels, changes in surface elevation or level of subsidence, or other changes
in hydrological or other local conditions indicative of the water supply available for use. Shortage levels shall
also apply to catastrophic interruption of water supplies, including, but not limited to, a regional power
outage, an earthquake, and other potential emergency events.

As outlined in the new Water Code requirements (10632 a & b.), Water Shortage Contingency Plans
must include or be adapted to the six standard water shortage levels, which correspond to the
progressive ranges of <10%, 10-20%, 20-30%, 30-40%, 40-50%, and 50+%. These six stages are
described in Table 2. Stages 5 and 6 can be declared for a short-term (<45 days) or long-term (>45
days) shortage. The various Response Actions that correspond with these stages are addressed in
Section 4 of this plan.

Table 2: Updated Stages of Water Shortage
Stage

Supply
Reduction

1

0%-10%

2

10%-20%

3

20%-30%

4

30%-40%

5A

40%-50%

5B

40%-50%

6A

50+%

6B

50+%

Water Supply Condition
Normal Water Supply (90% to 100%
of Normal Water Production)
Moderate Water Shortage (80% to
90% of Normal Water Production)
Severe Water Shortage (70% to 80%
of Normal Water Production)
Extreme Water Shortage (60% to 70%
of Normal Water Production)
Critical I Water Shortage-Short Term
(50% to 60% of Normal Water
Production)
Critical I Water Shortage-Long Term
(50% to 60% of Normal Water
Production)
Critical II Water Shortage-Short Term
(Less than 50% of Normal Water
Production)
Critical II Water Shortage-Long Term
(Less than 50% of Normal Water
Production)

Notes:
1 – Short term conditions occur for 45 days or less and may be attributed to infrastructure, water quality, or power issues, as well as
hydrologic conditions. Long-term conditions are greater than 45 days and are typically due to hydrologic conditions.
2 – “Normal Water Production” refers to the average water production during the last 3 years with unconstrained supplies.
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4 - SHORTAGE RESPONSE ACTIONS
4.1 Response Actions by Water Shortage Stage
Regulatory Requirement
§10632 (a.4) Shortage response actions that align with the defined shortage levels

The existing response actions have been reviewed and updated for thoroughness, compliance with
existing regulations, and applicability during potential times of drought, most recently observed in
2015. The declaration of a Stage is made by the District’s General Manager or his/her designee and
subject to ratification by the District’s Board of Directors in a regular or special session. Typically,
all the Response Actions are enacted when a stage is declared, but the District may elect to exclude
certain Response Actions if they are deemed unnecessary. Following are the standard Response
Actions for each water shortage stage.
Stage 1. Below Normal Water Supply (90% to 100% of Normal Water Production)
Stage 1. Below Normal Water Supply is categorized with a possible reduction percentage of up to 10%.
Response Actions may include:
•
•

•
•
•
•
•
•
•

•
•

Water shall be used for beneficial purposes only; all unnecessary and wasteful uses of water
are prohibited (District Policy Manual Section 143).
Water shall not be applied to outdoor landscapes in a manner that causes runoff such that
water flows onto adjacent property, non-irrigated areas, private and public walkways,
roadways, parking lots, or structures. Care shall be taken not to water past the point of
saturation.
Free-flowing hoses are prohibited for all uses. Automatic shut-off devices shall be attached
on any hose or filling apparatus in use.
Leaking customer pipes or faulty sprinklers shall be repaired within five (5) working days or
less if warranted due to the severity of the problem or shall not be utilized until repaired.
All pools, spas, and ornamental fountains/ponds shall be equipped with a recirculation pump
and shall be constructed to be leakproof.
Swimming pool and spa covers encouraged to prevent evaporative water loss.
Pool draining and refilling shall be allowed only for health, maintenance, or structural
considerations.
Washing streets, parking lots, driveways, or sidewalks, except as necessary for health, aesthetic,
or sanitary purposes, is prohibited.
To reduce evaporation, between March 1 and October 31 the use of sprinkler irrigation
systems for all landscape irrigation systems shall be limited to be between the hours of 7:00
p.m. and 9:00 a.m. Sprinkler irrigation systems may be run outside of these hours for testing,
but not for more than 15 minutes per cycle and only long enough to verify proper operation
and make sprinkler adjustments.
Irrigated landscaped areas shall include efficient irrigation systems (e.g., drip irrigation, timed
sprinklers, rain sensors, low-flow spray heads, etc.).
Use of potable water for the irrigation of turf or high-water use plants within public street
medians and parkways is prohibited.
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Stage 2. Moderate Water Shortage (80% to 90% of Normal Water Production)
Stage 2. Moderate Water Shortage is categorized with a possible reduction percentage of 10-20%. All
Stage 1 Response Actions are required plus the following:
•
•
•
•
•

Reduce water use by the following specified percentages: Residential and Rural by 10-20%,
Multi-family and Public/Institutional customers by 10-20%, commercial customers by 5-10%,
and Landscape Irrigation by 15-25%.
Customers with “smart” irrigation timers or controllers are asked to set their controllers to
achieve 90 to 95% of the evapotranspiration (ET) rate.
Eating or drinking establishments, including but not limited to: Restaurants, cafes, cafeterias,
bars, or other public places where food or drink are served and/or purchased shall serve water
only upon request.
Operators of hotels and motels shall offer patrons the option of not having their towels and
linens washed daily.
Users of construction meters and fire hydrant meters will be monitored for efficient water use.

Penalties: Any customer in violation of Stage 2 requirements shall be first notified of the regulations
and warned of the penalty associated with continued violation. If the violation is not corrected in a
timely manner, any continued violation of mandatory Stage 2 requirements after notice and warning
is provided shall be punishable by an administrative fine per day or per occurrence as set in Appendix
A of the District’s Policy Manual.
Stage 3. Severe Water Storage (70% to 80% of Normal Water Production)
Stage 3. Severe Water Shortage is categorized with a possible reduction percentage of 20-30%. All the
Response Actions in Stage 2 are required plus the following new Response Actions:
•

•
•
•
•

Outdoor irrigation of ornamental landscapes and turf with potable water shall be limited to 3
days a week. Customers whose street addresses end with an odd number may water on
Wednesday, Friday, and Sunday. Customers whose street addresses end with an even number
may water on Tuesday, Thursday, and Saturday.
The application of potable water to outdoor landscapes during or within 48 hours after
measurable rainfall is prohibited.
Flushing of water mains, sewers, or fire hydrants is prohibited except for emergencies and
essential operations.
Water use exceedance tiered pricing or penalties may be implemented.
Motor vehicles and equipment shall be washed only with buckets or with hoses equipped with
automatic shutoff nozzles.

The following Response Actions replace previous less stringent actions:
•
•
•

Leaking customer pipes or faulty sprinklers shall be repaired within two (2) working days or
less if warranted due to the severity of the problem.
Reduce water use by the following specified percentages: Residential and Rural by 20-30%,
Multi-family and Public/Institutional customers by 20-30%, commercial customers by 20%,
and Landscape Irrigation by 25-35%.
Customers with “smart” irrigation timers or controllers are asked to set their controllers to
achieve 75% of the evapotranspiration (ET) rate. Drip irrigation systems are excluded from
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this requirement.
Penalties: Any customer in violation of Stage 3 requirements shall be first notified of the regulations
and warned of the penalty associated with continued violation. If the violation is not corrected in a
timely manner, any continued violation of mandatory Stage 3 requirements after notice and warning
is provided shall be punishable by an administrative fine per day or per occurrence as set in Appendix
A of the District’s Policy Manual.
Stage 4 Extreme Water Shortage (60% to 70% of Normal Water Production)
Stage 4. Extreme Water Shortage is categorized with a possible reduction percentage of 30-40%. All the
Response Actions in Stage 3 are required plus the following new Response Actions:
•
•
•

•
•

Water use for ornamental ponds, fountains, or other ornamental water feature for aesthetic
purposes is prohibited except where necessary to support aquatic life.
The application of potable water to driveways and sidewalks is prohibited.
The installation of new turf or landscaping is prohibited.
Irrigation of ornamental turf with potable water on public street medians is prohibited.
New connections to the District’s water distribution system will be allowed but their water use
shall be restricted to the minimum requirements for personal health and safety.

The following Response Actions replace previous less stringent actions:
•
•

Leaking customer pipes or faulty sprinklers shall be repaired within 24 hours or less if
warranted due to the severity of the problem.
Reduce water use by the following specified percentages: Residential and Rural by 30-40%,
Multi-family and Public/Institutional customers by 30-40%, commercial customers by 30%,
and Landscape Irrigation by 35-50%.

Penalties: Any customer in violation of Stage 4 requirements shall be first notified of the regulations
and warned of the penalty associated with continued violation. If the violation is not corrected in a
timely manner, any continued violation of mandatory Stage 4 requirements after notice and warning
is provided shall be punishable by an administrative fine per day or per occurrence as set in Appendix
A of the District’s Policy Manual.
Stage 5A Critical I Water Shortage Short-Term (50% to 60% of Normal Water
Production)
Stage 5A Critical I Water Shortage is categorized with a possible reduction percentage of 40-50%. A
short-term declaration is for water shortage conditions expected for a duration of 45 days or less. All
the Response Actions in Stage 4 are required plus the following new Response Actions:
•
•

Water use for ornamental ponds and fountains is prohibited.
No potable water from the District’s system shall be used for construction purposes including
but not limited to dust control, compaction, or trench jetting.

The following Response Actions replace previous less stringent actions:
•

Leaking customer pipes or faulty sprinklers shall be repaired within 24 hours. Water service
will be suspended until repairs are made.
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Reduce water use by the following specified percentages: Residential and Rural 40% to 50%
or more, Multi-family and Public/Institutional customers reduce water use by 40% to 50% or
more, commercial customers by 30%, and Landscape Irrigation by 50%.
Water for flow testing and construction purposes from water agency fire hydrants and blowoffs is prohibited.
Water use exceedance tiered pricing and/or excessive water use fines will be implemented.

Penalties: Any customer in violation of Stage 5 requirements shall be first notified of the
regulations and warned of the penalty associated with continued violation. If the violation is not
corrected in a timely manner, any continued violation of mandatory Stage 5 requirements after
notice and warning is provided shall be punishable by an administrative fine per day or per
occurrence as set in Appendix A of the District’s Policy Manual.
Stage 5B Critical I Water Shortage Long-Term (50%-60% of Normal Water Production)
Stage 5B Critical II Water Shortage is categorized with a possible reduction percentage of 40-50%. A
long-term declaration is for water shortage conditions expected for a duration of 45 days or more. All
the Response Actions in Stage 5A are required plus the following that replace previous less stringent
actions:
•

Motor vehicles and equipment shall be washed only at commercial establishments that use
recycled or reclaimed water.

Penalties: Any customer in violation of Stage 5 requirements shall be first notified of the regulations
and warned of the penalty associated with continued violation. If the violation is not corrected in a
timely manner, any continued violation of mandatory Stage 5 requirements after notice and warning
is provided shall be punishable by an administrative fine per day or per occurrence as set in Appendix
A of the District’s Policy Manual.
Stage 6A Critical II Water Shortage Short-Term (less than 50% of Normal Water
Production)
Stage 6A Critical II Water Shortage is categorized with a possible reduction percentage of 50+%. A
short-term declaration is for water shortage conditions expected for a duration of 45 days or less. All
the Response Actions in Stage 5B are required plus the following new Response Actions:
•

Landscape irrigation is prohibited.

The following Response Actions replace previous less stringent actions:
•
•

Leaking customer pipes or faulty sprinklers shall be repaired immediately. Water service will
be suspended until repairs are made.
Reduce water use by the following specified percentages: Residential and Rural by 50% or
more, Multi-family and Public/Institutional customers by 50% or more, commercial
customers by 30% or more, and Landscape Irrigation by 100%.

Penalties: Any customer in violation of Stage 6 requirements shall be first notified of the regulations
and warned of the penalty associated with continued violation. If the violation is not corrected in a
timely manner, any continued violation of mandatory Stage 6 requirements after notice and warning
is provided shall be punishable by an administrative fine of $500.00 per day or per occurrence.
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Stage 6B Critical II Water Shortage Long-Term (less than 50% of Normal Water
Production)
Stage 6B Critical II Water Shortage is categorized with a possible reduction percentage of 50+%. A longterm declaration is for water shortage conditions expected for a duration of 45 days or more. All the
Response Actions in Stage 6A are required plus the following new Response Actions:
•

No commitments (“will serves”) will be made to provide service for new water service
connections.

Penalties: Any customer in violation of Stage 6 requirements shall be first notified of the regulations
and warned of the penalty associated with continued violation. If the violation is not corrected in a
timely manner, any continued violation of mandatory Stage 6 requirements after notice and warning
is provided shall be punishable by an administrative fine of $500.00 per day or per occurrence.

4.2 Artificial Water Features
Regulatory Requirement
§10632 (a.10) For purposes of developing the water shortage contingency plan pursuant to subdivision (a), an
urban water supplier shall analyze and define water features that are artificially supplied with water, including
ponds, lakes, waterfalls, and fountains, separately from swimming pools and spas, as defined in subdivision
(a) of Section 115921 of the Health and Safety Code.

Artificial water features, herein defined as ponds, lakes, waterfalls, fountains, and other water features
for aesthetic purposes, are treated separately from swimming pools and spas in the Response Actions.
Evaporation losses from swimming pools and spas can be reduced through the use of covers, yet this
is generally not feasible with other artificial water features. Swimming pools can also provide an
important source of cooling in the hot local climate.

4.3 Locally Appropriate Supply Augmentation Actions
Regulatory Requirement
§10632 (a.4.A) Locally appropriate supply augmentation actions.

The BVWD has a Water Service Contract with Reclamation for Central Valley Project water; however,
it should be noted that while the District’s water service contract with the Reclamation provides for
rescheduling of water, the Reclamation has denied all of the District’s requests to carry-over water
from year to year, thus eliminating any safety net possible from storing wet year water for use in future
dry years.
Additionally, the District maintains its long-term agreement with Anderson-Cottonwood Irrigation
District (ACID); however, these allocations have the potential to be reduced by 25% under ACID’s
Water Settlement Contract with the Reclamation. As previously addressed, the BVWD has a sufficient
water supply during normal and wet years; however, it is considerably disadvantaged during dry years
as it relies almost exclusively on its CVP supply.
Groundwater pumping can account for a significant amount of the local supply as the five District
wells may produce upwards of 12 acre-feet/day. This has the potential to decrease during particularly
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dry years. Use of groundwater in droughts is an important supply augmentation measure. Lastly, the
District has relied on and participated in short-term water transfers; however, these opportunities are
limited, particularly in dry years.

4.4 Locally Appropriate Demand Reductions
Regulatory Requirement
§10632 (a.4.B) Locally appropriate demand reduction actions to adequately respond to shortages.

The District has taken into consideration specific social and geographical aspects of Shasta County in
developing the Response Actions. For instance, the District is comprised mostly of large rural
residential parcels, and consequently, the vast majority of water is used outdoors, much more so than
in other urban agencies. As a result, most of the Response Actions focus on outdoor water use. In
addition, due to the very high summer temperatures in the region, restrictions are placed on daytime
irrigation.

4.5 Locally Appropriate Operational Changes
Regulatory Requirement
§10632 (a.4.C) Locally appropriate operational changes.

During normal water years, demands are primarily met with surface water and supplemented with
well water, as needed. During a critical drought, this would switch to providing water primarily from
wells that are supplemented with surface water. This would be a major operational change and
require daily visits to the wells for O&M versus once or twice weekly during a normal year. All the
wells also have iron and manganese removal systems that require filter backwashing on a regular
basis and periodic removal of settled sludge. Thus, with higher groundwater use in a drought,
wellhead treatment operations will require substantially more labor.

4.6 Mandatory State Restrictions
Regulatory Requirement
§10632 (a.4.D) Additional, mandatory prohibitions against specific water use practices that are in addition to
state-mandated prohibitions and appropriate to the local conditions.

In 2015 the State Water Resources Control Board released mandatory water restrictions during the
drought that included the following:
•
•
•
•
•
•
•

No irrigation with potable water of ornamental turf on public street medians
No irrigation with potable water outside of newly constructed homes and buildings not in
accordance with emergency regulations or other requirements established by the Building
Standards Commission and the Department of Housing and Community Development
No washing of sidewalks and driveways with potable water
No runoff allowed when irrigating with potable water
Hoses must have an automatic shutoff nozzle when washing cars
No use of potable water in decorative water features that do not recirculate the water
No outdoor irrigation during and within 48 hours following measurable rainfall
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Restaurants may not serve water to customers unless they request it
Hotels and motels must offer guests the option to not have their linens and towels laundered
daily and prominently display this option in each room

The District’s response actions include all these measures, and go beyond them with other measures
related to: beneficial water use, timely leak repair, swimming pools and spas, smart irrigation systems,
dedicated irrigation days, construction water, water system flushing, penalties and water tiers, and new
water connections.

4.7 Gap Between Supply and Demand
Regulatory Requirement
§10632 (a.4.E) For each action, an estimate of the extent to which the gap between supplies and demand will
be reduced by implementation of the action.

Each water shortage stage includes response actions that are estimated to provide the needed water
savings required. These response actions have also been refined over time and proven to generally
provide the reductions needed. If prohibitions at any stage do not result in the required water savings,
the District can simply go to the next stage. The District also has flexibility to enforce only some of
the response actions in a stage, providing the opportunity to make small adjustments when needed.
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5 - COMMUNITY OUTREACH
5.1 Current and Predicted Shortages
Regulatory Requirement
§10632 (a.5) Communication protocols and procedures to inform customers, the public, interested parties,
and local, regional, and state governments, regarding, at a minimum, all the following:
(A) Any current or predicted shortages as determined by the annual water supply and demand assessment
described pursuant to Section 10632.1.

The BVWD has identified the four following categories as significant points of discussion, regarding
current and predicted drought shortages.
o
o
o
o

Various causes of drought in the area
Regulatory impacts on water supplies
Drought impacts on water supplies
Constraints on water transfers and exchanges

Additionally, the District will utilize the drought indices and hydrologic datasets outlined Section 2.
Should a potential shortage be anticipated, the public and BVWD customers will be notified via public
notices, announcements on the District’s web page (www.bvwd.org), and in their bimonthly billings
and warned of the potential for a drought declaration and water conservation measures.

5.2 Shortage Response Actions
Regulatory Requirement
§10632 (a.5.B) Any shortage Response Actions triggered or anticipated to be triggered by the annual water
supply and demand assessment described pursuant to Section 10632.1.
Any other relevant communications.

The District’s Board of Directors will be kept informed of water shortage conditions to enable them
to make timely and appropriate decisions on the following actions:
•
•
•
•
•

Coordination with customers on the development and implementation of plans
Frequent assessment of water shortage status
Adoption of resolutions to change water storage stages
Declaration of a water shortage emergency
Adoption of an Emergency Water Reduction Plan

These actions are communicated to District customers by way of billing inserts, newspaper advertising,
on the District’s webpage (www.bvwd.org), and by verbal communication as District staff and
personnel interact with the customers.
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6 - CUSTOMER COMPLIANCE AND ENFORCEMENT
Regulatory Requirement
§10632 (a.6) For an urban retail water supplier, customer compliance, enforcement, appeal, and exemption
procedures for triggered shortage Response Actions as determined pursuant to Section 10632.2.

The BVWD Board of Directors, and more specifically the District Engineer, will be responsible for
evaluating available data on a consistent basis and adequately determining/implementing the
appropriate Response Actions, dependent of the Water Shortage Stage in place.
Section 4 – Shortage Response Actions outlines the various water conservation measures during each
water shortage stage, as well as the various enforcements. The penalties for each stage are also outlined
in this section and in Appendix A of the District Policy Manual and can vary significantly depending
on the activated Water Shortage Stage.
Customers may request an exemption or variance or may appeal enforcement with the General
Manager in accordance with the District’s Policy Manual. The District’s specific policies are outlined
below.
Exception and/or Variance Process. Designated staff may, in writing, grant temporary variances for
prospective uses of water after determining that, due to unusual circumstances, to fail to grant such
variance would cause an emergency or hardship condition affecting health, sanitation, or fire
protection of the applicant or the public. The Board of Directors shall ratify or revoke any such
variance or adjustment at its next scheduled meeting. Any such variance or adjustment so ratified may
be revoked by later action of the Board of Directors. No such variance shall be retroactive or otherwise
justify any violation of the water use restrictions occurring prior to issuance of temporary variance. It
must be recognized that due to a declared water shortage emergency, the District has limited ability to
grant exceptions and/or variances to the Water Shortage Contingency Plan.

14 | P a g e

Bella Vista Water District

Water Shortage Contingency Plan

7 - LEGAL AUTHORITY OF THE PLAN
Regulatory Requirement
§10632 (a.7.A) A description of the legal authorities that empower the urban water supplier to implement and
enforce its shortage Response Actions specified in paragraph (4) that may include, but are not limited to,
statutory authorities, ordinances, resolutions, and contract provisions.

This WSCP adheres with the California Water Code 10632. This document is also required by State
law as outlined in the Water Code, which states that, “Every urban water supplier shall prepare and
adopt a water shortage contingency plan as part of its urban water management plan…” (WC 10632).
As an established California Water District, BVWD has the authority to implement the WSCP, declare
water shortages, and implement shortage response actions including statutory authorities, ordinances,
resolutions, and contract provisions.

7.1 Declaring a Water Shortage Emergency
Regulatory Requirement
§10632 (a.7.B) A statement that an urban water supplier shall declare a water shortage emergency in
accordance with Chapter 3 (commencing with Section 350) of Division 1.

The BVWD will follow the protocols outlined in this Plan should it become necessary to declare a
water shortage emergency. The process will follow the pertinent sections of the California Water
Code and be noticed for a public hearing, typically at a Board of Directors meeting.

7.2 Supplier Coordination
Regulatory Requirement
§10632 (a.7.C) A statement that an urban water supplier shall coordinate with any city or county within which
it provides water supply services for the possible proclamation of a local emergency, as defined in Section
8558 of the Government Code.

The District Manager or designated staff will be available and responsible for coordinating with City
and County officials within the District’s service area should there be a necessary proclamation for a
local water emergency.
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8 - REVENUE REDUCTIONS AND EXPENSE INCREASES
The various revenue sources available to the District during droughts include, but are not limited to
water sales, system connection fees, interest income, special assessments, reserves, and other nonoperating revenues, such as grant funding when available. In addition, there may be special outside
funding sources made available to water agencies during a water emergency (e.g., Stages 4 through 6).

8.1 Potential Revenue Reductions and Expense Increases
Regulatory Requirement
§10632 (a.8) A description of the financial consequences of, and responses for, drought conditions, including,
but not limited to, all of the following:
(A) A description of potential revenue reductions and expense increases associated with activated shortage
Response Action described in paragraph (4)

Potential revenue reductions may include, but are not limited to:
•
•

Decreased water sales to residential, rural, commercial, and public/institutional users
Decreased water sales to agricultural water users

Potential expense increases may include, but are not limited to:
•
•
•
•

Higher CVP water costs due to reduced water deliveries
Higher costs for increased groundwater production and treatment
Higher costs for pumping groundwater from greater depths
Purchases of higher priced transfer water

8.2 Mitigation Actions
Regulatory Requirement
§10632 (a.8.B) A description of mitigation actions needed to address revenue reductions and expense
increases associated with activated shortage Response Actions described in paragraph (4).

Several mitigation actions are specifically tailored to offset or soften the financial impact of drought
to the District including the following:
1. M&I Rate Stabilization Fund. The District currently maintains a specific M&I Rate
Stabilization Fund to help mitigate the revenue impacts of a prolonged drought. This fund
has been built up by placing a small portion of urban water user fees into this fund during
normal supply years to help offset higher costs during droughts.
2. Supplemental Water Program. This voluntary program allows agricultural water users to
purchase supplemental water supplies secured by the District on behalf of participants. This
program is only offered during water shortages and the water costs are always higher than
typical District costs. This water is sold at cost to participating Agricultural customers ensuring
that the District does not lose money on the transaction.
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8.3 Cost Compliance
Regulatory Requirement
§10632 (a.8.C) A description of the cost of compliance with Chapter 3.3 (commencing with Section 365) of
Division 1.

The District has its standard policies that address penalties for wasteful use of water. They also have
a model drought ordinance that they will revise as necessary depending on specific circumstances.
Declaring a water shortage and enforcing response actions can be performed by existing staff with no
significant increases in operating cost.
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9 - MONITORING AND REPORTING REQUIREMENTS
Regulatory Requirement
§10632 (a.9) For an urban retail water supplier, monitoring and reporting requirements and procedures that
ensure appropriate data is collected, tracked, and analyzed for purposes of monitoring customer compliance
and to meet state reporting requirements.

The BVWD currently, and historically, has always been in compliance with the state reporting
requirements. The District uses meters to monitor all of the District’s water deliveries, which assists
in assuring customer compliance. Additionally, the District maintains a protocol for receiving and
addressing complaints of non-compliance and misuse.
The procedures for monitoring reductions throughout the six different water shortage stages are
outlined below:
1.
2.

3.

In normal water supply conditions (Stage 1) production and pumping totals are reported
monthly to the District Engineer.
During Stage 2, 3, or 4 water shortage conditions, weekly production and pumping amounts
are reported to the District Engineer to compare the weekly data to the targets to verify that
reduction goals are being met.
During Stage 5a, 5b, 6a, or 6b water shortage, a daily production and pumping report is
provided to the District Engineer to verify that goals are being met.
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10 - MONITORING AND EVALUATING THE PLAN
Regulatory Requirement
§10632 (a.10) Reevaluation and improvement procedures for systematically monitoring and evaluating the
functionality of the water shortage contingency plan in order to ensure shortage risk tolerance is adequate
and appropriate water shortage mitigation strategies are implemented as needed.

The District first adopted its WSCP in 1992 and has revised and re-adopted it several times to
incorporate refinements and improvements. In addition, this WSCP incorporates important lessons
learned during the historic drought of 2013-2015. The WSCP will be re-evaluated at least every five
years and at the end of each drought period to assess its performance. If deemed necessary, it will be
modified and improved based on lessons learned. The Plan may also be updated in the middle of a
drought year if needed.
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Attachment 2
Letter from Tully & Young, September 28, 2021

FINAL Partial Recirculated EIR November 2021

RDEIR COMMENTS AND RESPONSES

965 University Avenue, Suite 222
Sacramento, California 95825
(916) 669-9357

MEMORANDUM
To:

Paul Hellman, Director
Department of Resource Management
Shasta County

Cc:

William Abbott, Abbott& Kindermann, Inc.
Alex Jewell, Kimley-Horn and Associates, Inc.

Date:

September 28, 2021

From:

Greg Young, PE

Subject:
Review of Tierra Robles Tract #1996 letter from applicant’s engineer
________________________________________________________________________
I have reviewed the letter sent to you from the applicant's engineer, Mr. Steve Nelson, dated
September 24, 2021. The facts represented in his letter are consistent with the technical
memorandum regarding water supply reliability and availability, as well as the representations in
the REIR and responses to comments, that were prepared by Tully & Young, Inc.
I have also briefly reviewed the letter’s referenced Bella Vista Water District’s 2020 Urban
Water Management Plan and Drought Plan and agree with Mr. Nelson’s representations of these
documents. Both of these documents were recently adopted by the water supplier that will serve
the proposed Tierra Robles project.
Overall, I agree with the analysis and conclusions in Mr. Nelson’s letter and would recommend
the County include the letter in the FEIR.
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