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’ Yucaipa Valley Water District
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12770 Second Street, Yucaipa, California 92399  Phone: (909) 797-5117

Notice and Agenda of a Meeting
of the Board of Directors
Tuesday, April 6, 2021 at 4:00 p.m.

Due to the spread of COVID-19 and in accordance with the Governor's Executive
Order N-29-20 (a copy of which is attached to this agenda), the Yucaipa Valley
Water District will be conducting this meeting by teleconference only. Public
comments on matters listed on the agenda or on any matter within the District’s
jurisdiction will be received during Public Comments, Agenda Item No. Ill.

This meeting is available by calling (888) 475-4499
Meeting ID: 676-950-731#

Participate in the meeting online at
https://zoom.us/j/676950731
Passcode: 765589

There will be no public physical location for attending this meeting in
person. The District’s Board meeting room will be
closed to the public until further notice.

If you are unable to participate by telephone, you may submit comments and/or
questions in writing for the Board’s consideration by sending them to
inquiry@yvwd.us. Submit your written inquiry prior to the start of the meeting. All
public comments received prior to the start of the meeting will be provided to the
Board and may be read into the record or compiled as part of the record.

l. CALL TO ORDER
Il ROLL CALL

Il PUBLIC COMMENTS - At this time, members of the public may briefly address the Board of Directors on
matters within its jurisdiction or on any matter listed on this agenda.

Any person who requires accommodation to participate in this meeting should contact the District office at (909) 797-5117, at least
48 hours prior to the meeting to request a disability-related modification or accommodation.

Materials that are provided to the Board of Directors after the meeting packet is compiled and distributed will be made available
for public review during normal business hours at the District office located at 12770 Second Street, Yucaipa. Meeting materials
are also available on the District’s website at www.yvwd.dst.ca.us
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VI.

VII.
VIIL.

CONSENT CALENDAR - All consent calendar matters are routine and will be acted upon in one motion.
There will be no discussion of these items unless board members, administrative staff, or members of the
public request specific items to be discussed and/or removed prior to the vote for approval.

A.

Minutes of Meetings
1. Board Meeting - March 30, 2021

STAFF REPORT
DISCUSSION ITEMS

A.

Overview of the Report to the California Legislature on the 2012-2016 Drought [Director
Memorandum No. 21-065 - Page 17 of 121]

RECOMMENDED ACTION: Staff Presentation - No recommendation at this time.

Consideration of Resolution No. 2021-19 Authorizing the Release of Unclaimed Monies to
the Yucaipa Valley Water District Pursuant to Government Code Section 50055 [Director
Memorandum No. 21-066 - Page 91 of 121]

RECOMMENDED ACTION: That the Board adopt Resolution No. 2021-19.

Update on the Yucaipa Valley Water District Water Wise Landscape Contest [Director
Memorandum No. 21-067 - Page 96 of 121]

RECOMMENDED ACTION: That the Board authorize District staff to implement
the 2021 Water Wise Landscape Contest for a cost not to exceed $3,100 in prizes.

Consideration of Creating an Opt-Out Program for the Automated Meter Infrastructure (AMI)
Network [Director Memorandum No. 21-068 - Page 98 of 121]

RECOMMENDED ACTION: That the Board adopt Resolution No. 2021-20.

Consideration to Authorize the Conversion to a New Customer Utility Billing Portal and

Payment Platform [Director Memorandum No. 21-069 - Page 102 of 121]
RECOMMENDED ACTION: That the Board authorize the General Manager to
execute a contract with Invoice Cloud.

Authorization to Solicit Bids for the Replacement of Drinking Water Reservoirs R-17.1.1 and

R-17.1.2, Yucaipa [Director Memorandum No. 21-070 - Page 104 of 121]
RECOMMENDED ACTION: Thatthe Board authorize the District staff to solicit bids
for the replacement of the drinking water reservoirs R-17.1.1 and R-17.1.2.

Authorization to Solicit Bids for the Calimesa Recycled Water Conveyance Project [Director
Memorandum No. 21-071 - Page 109 of 121]

RECOMMENDED ACTION: That the Board authorize the General Manager to
solicit bids for the Calimesa Recycled Water Conveyance Project.

BOARD REPORTS & DIRECTOR COMMENTS

ANNOUNCEMENTS

A. April 13, 2021 at 4:00 p.m. - Board Meeting - Teleconference Only
B. April 20, 2021 at 4:00 p.m. - Board Meeting - Teleconference Only
C. April 27, 2021 at 4:00 p.m. - Board Meeting - Teleconference Only
D. May 4, 2021 at 4:00 p.m. - Board Meeting - Teleconference Only
E. May 11, 2021 at 4:00 p.m. - Board Meeting - Teleconference Only
F. May 18, 2021 at 4:00 p.m. - Board Meeting - Teleconference Only
G. May 25, 2021 at 4:00 p.m. - Board Meeting - Teleconference Only
H June 1, 2021 at 4:00 p.m. - Board Meeting - Teleconference Only

ADJOURNMENT
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EXECUTIVE DEPARTMENT
STATE OF CALIFORNIA

EXECUTIVE ORDER N-29-20

WHEREAS on March 4, 2020, | proclaimed a State of Emergency to exist in
California as a result of the threat of COVID-19; and

WHEREAS despite sustained efforts, the virus continues to spread and is
impacting nearly all sectors of California; and

WHEREAS the threat of COVID-19 has resulted in serious and ongoing
economic harms, in parficular fo some of the most vulnerable Californians; and

WHEREAS time bound eligibility redeterminations are required for Medi-
Cal, CalFresh, CalWORKs, Cash Assistance Program for Immigrants, California
Food Assistance Program, and In Home Supportive Services beneficiaries to
continue their benefits, in accordance with processes established by the
Department of Social Services, the Department of Health Care Services, and the
Federal Government; and

WHEREAS social distancing recommendations or Orders as well as a
statewide imperative for critical employees to focus on health needs may
prevent Medi-Cal, CalFresh, CalWORKs, Cash Assistance Program for
Immigrants, California Food Assistance Program, and In Home Supportive
Services beneficiaries from obtaining in-person eligibility redeterminations; and

WHEREAS under the provisions of Government Code section 8571, | find
that strict compliance with various statutes and regulations specified in this order
would prevent, hinder, or delay appropriate actions to prevent and mifigate the
effects of the COVID-19 pandemic.

NOW, THEREFORE, I, GAVIN NEWSOM, Governor of the State of California,
in accordance with the authority vested in me by the State Constitution and
statutes of the State of California, and in particular, Government Code sections
8567 and 8571, do hereby issue the following order to become effective
immediately:

IT IS HEREBY ORDERED THAT:

1. As to individuals currently eligible for benefits under Medi-Cal, CalFresh,
CalWORKs, the Cash Assistance Program for Immigrants, the California
Food Assistance Program, or In Home Supportive Services benefits, and
to the extent necessary to allow such individuals to maintain eligibility
for such benefits, any state law, including but not limited to California
Code of Regulations, Title 22, section 50189 (a) and Welfare and
Institutions Code sections 18940 and 11265, that would require
redetermination of such benefits is suspended for a period of 20 days
from the date of this Order. This Order shall be construed 1o be
consistent with applicable federal laws, including but not limited to
Code of Federal Regulations, Title 42, section 435.9212, subdivision (e},
as interpreted by the Centers for Medicare and Medicaid Services (in
guidance issued on January 30, 2018) fo permit the extension of
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otherwise-applicable Medicaid time limits in emergency situations.

. Through June 17, 2020, any month or partial month in which California

Work Opportunity and Responsibility to Kids (CalWORKSs) aid or services
are received pursuant to Welfare and Instfitutions Code Section 11200
et seq. shall not be counted for purposes of the 48-month time limit set
forth in Welfare an Institutions Code Section 11454. Any waiver of this
time limit shall not be applied if it will exceed the federal time limits set
forth in Code of Federal Regulations, Title 45, section 264.1.

Paragraph 11 of Executive Order N-25-20 (March 12, 2020) is withdrawn
and superseded by the following text:

Notwithstanding any other provision of state or local law (including, but
not limited to, the Bagley-Keene Act or the Brown Act), and subject to
the nofice and accessibility requirements set forth below, a local
legislative body or state body is authorized to hold public meetings via
teleconferencing and to make public meetings accessible
telephonically or otherwise electronically to all members of the public
seeking to observe and to address the local legislative body or state
body. All requirements in both the Bagley-Keene Act and the Brown
Act expressly or impliedly requiring the physical presence of members,
the clerk or other personnel of the body, or of the public as a condition
of participation in or quorum for a public meetfing are hereby waived.

In particular, any otherwise-applicable requirements that

(i) state and local bodies notice each teleconference location
from which a member will be participating in a public
meeting:

(ii) each teleconference location be accessible to the public;

(iii) members of the public may address the body at each
teleconference conference location;

(iv) state and local bodies post agendas at all teleconference
locations;

(v) at least one member of the state body be physically present
at the location specified in the notice of the meeting; and

(vi) during teleconference meetings, a least a quorum of the
members of the local body participate from locations within
the boundaries of the territory over which the local body
exercises jurisdiction

are hereby suspended.

A local legislative body or state body that holds a meeting via
teleconferencing and allows members of the public to observe and
address the meeting telephonically or otherwise electronically,
consistent with the notice and accessibility requirements set forth
below, shall have satisfied any requirement that the body allow
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members of the public to attend the meeting and offer public
comment. Such a body need not make available any physical
location from which members of the public may ocbserve the meeting
and offer public comment.

Accessibility Requirements: If a local legislative body or state body
holds a meeting via teleconferencing and allows members of the
public to observe and address the meeting telephonically or otherwise
electronically, the body shall also:

(i) Implement a procedure for receiving and swiftly resolving
requests for reasonable modification or accommodation
from individuals with disabilities, consistent with the Americans
with Disabilities Act and resolving any doubt whatsoever in
favor of accessibility; and

(ii) Advertise that procedure each time notice is given of the
means by which memibers of the public may observe the
meeting and offer public comment, pursuant to
subparagraph (ii) of the Notice Requirements below.

Nofice Requirements: Except to the extent this Order expressly provides
otherwise, each local legislative body and state body shall:

(1) Give advance noftice of the time of, and post the agenda
for, each public meeting according to the timeframes
otherwise prescribed by the Bagley-Keene Act or the Brown
Act, and using the means otherwise prescribed by the
Bagley-Keene Act or the Brown Act, as applicable; and

(ii) In each instance in which notice of the time of the meeting is
otherwise given or the agenda for the meeting is otherwise
posted, also give notice of the means by which members of
the public may observe the meeting and offer public
comment. As tfo any instance in which there is a change in
such means of public observation and comment, or any
instance prior to the issuance of this Order in which the time
of the meeting has been noticed or the agenda for the
meeting has been posted without also including notice of
such means, a body may satisfy this requirement by
adyvertising such means using “the most rapid means of
communication available at the time" within the meaning of
Government Code, section 54954, subdivision (e); this shall
include, but need not be limited to, posting such means on
the body's Internet website.

All of the foregoing provisions concerning the conduct of public
meetings shall apply only during the period in which state or local
public health officials have imposed or recommended social
distancing measures.
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All state and local bodies are urged fo use sound discretion and

to make reasonable efforts to adhere as closely as reasonably possible
to the provisions of the Bagley-Keene Act and the Brown Act, and
other applicable local laws regulating the conduct of public
meetings, in order to maximize transparency and provide the public
access fo their meetings.

IT IS FURTHER ORDERED that as soon as hereafter possible, this Order be
filed in the Office of the Secretfary of State and that widespread publicity and
notice be given of this Crder.

This Order is not intended to, and does not, create any rights or benefits,
substantive or procedural, enforceable at law or in equity, against the State of
California, its agencies, departments, entities, officers, employees, or any other
person.

IN WITNESS WHEREOF | have
hereunto set my hand and caused
the Great Seal of the State of
Cdlifornia to be affixed this 17th day
GAYV, EWSOM

Goygrpor of California
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MINUTES OF A BOARD MEETING - TELECONFERENCE

March 30, 2021 at 4:00 pm

Directors Present: Staff Present:
Chris Mann, President Wade Allsup, Information Systems Specialist
Lonni Granlund, Vice President Jennifer Ares, Water Resource Manager
Jay Bogh, Director Madeline Blua, Water Resource Specialist
Joyce Mclntire, Director Jeremy Costello, Public Works Supervisor
Dennis Miller, Director Allison Edmisten, Chief Financial Officer

Chelsie Fogus, Administrative Assistant |

Ashley Gibson, Regulatory Compliance Manager
Dustin Hochreiter, Senior Engineering Technician
Mike Kostelecky, Operations Manager

Tim Mackamul, Operations Manager

Steven Molina, Public Works Supervisor

Matt Porras, Implementation Manager

Mike Rivera, Public Works Supervisor

Charles Thomas, Operations Manager

John Wrobel, Public Works Manager

Joseph Zoba, General Manager

Directors Absent: Consulting Staff Present:
None David Wysocki, Legal Counsel

Registered Guests and Others Present:
Wynona Duvall, City of Calimesa
Ronica Hochreiter, Customer
Logan Largent, Ortega Strategies Group
Cindy McCuistion, Customer

Due to the spread of COVID-19 and in accordance with the Governor’'s Executive Order N-29-20
(a copy of which was attached to the meeting agenda), the Yucaipa Valley Water District
conducted this meeting by teleconference.

The meeting was available to the public by calling (888) 475-4499 using meeting identification
number 676-950-731 and live presentation material was available at https://zoom.us/j/676950731
using passcode 765589.

CALL TO ORDER The regular meeting of the Board of Directors of the Yucaipa
Valley Water District was called to order by President Chris Mann
at 4:00 p.m.

ROLL CALL The roll was called with Director Jay Bogh, Director Lonni

Granlund, Director Chris Mann, Director Joyce Mclintire, and
Director Dennis Miller present.
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PUBLIC COMMENTS

CONSENT CALENDAR

|oo

DISCUSSION ITEMS:

DM 21-054

CONSIDERATION OF
CHANGE ORDER NO. 1
AND FILING A NOTICE
OF COMPLETION FOR
THE DRINKING WATER
PIPELINE PROJECT IN
WILDWOOD CANYON
ROAD, YUCAIPA

None.

Director Joyce Mclintire moved to approve the consent calendar
and Director Lonni Granlund seconded the motion.

A. Minutes of Meetings
1. Board Meeting - March 16, 2021

The motion was approved by the following vote:
Director Jay Bogh - Yes
Director Lonni Granlund - Yes
Director Chris Mann - Yes
Director Joyce Mclintire - Yes
Director Dennis Miller - Yes

General Manager Jospeh Zoba provided information about the
following items:

e The U.S. Drought Monitors website is a useful tool for
monitoring drought conditions in California and the United
States. The District staff will continue to monitor the
existing conditions and provide additional information in
the future.

o The Department of Water Resources reduced the
allocation of water from the State Water Project from 10%
to 5%. Last year, the 10-year rolling average of
allocations for the State Water Project was 48%. If this
year remains at a 5% allocation, the 10-year reliability of
the state water project will be reduced to 40.5%.

Senior Engineering Technician Dustin Hochreiter presented an
overview of the Wildwood Canyon Pipeline Project. Change Order
No. 1 reduced the original contract amount by $16,833 from
$477,477 to $460,644.

Director Jay Bogh moved that the Board authorize the General
Manager to execute Change Order No.1 and file the Notice of
Completion.

Director Dennis Miller seconded the motion.

Yucaipa Valley Water District
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DM 21-055

ADOPTION OF
RESOLUTION NO. 2021-
18 UPDATING THE
ENVIRONMENTAL
CONDITIONS FOR THE
CALIMESA RECYCLED
WATER CONVEYANCE
PROJECT

DM 21-056

CONSIDERATION OF
AMENDMENT NO. 2 TO
DEVELOPMENT
AGREEMENT NO. 2018-
05 FOR PARCEL 4 OF
PARCEL MAP NO.
19822

DM 21-057

CONSIDERATION OF A
DEVELOPMENT
AGREEMENT NO. 2021-

The motion was approved by the following vote:
Director Jay Bogh - Yes
Director Lonni Granlund - Yes
Director Chris Mann - Yes
Director Joyce Mclintire - Yes
Director Dennis Miller - Yes

Water Resource Manager Jennifer Ares provided an overview of
the updated environmental documentation for the Calimesa
Recycled Water Conveyance Project.

Director Joyce Mclntire moved that the Board adopt Resolution
No. 2021-18.

Director Jay Bogh seconded the motion.

The motion was approved by the following vote:
Director Jay Bogh - Yes
Director Lonni Granlund - Yes
Director Chris Mann - Yes
Director Joyce Mclintire - Yes
Director Dennis Miller - Yes

General Manager Joseph Zoba provided information about
Amendment No. 2 to Development Agreement No. 2018-05 for
Parcel 4. Mrs. Cindy McCuistion stated that escrow closed on the
property and she looked forward to proceeding with her
development plans.

Director Jay Bogh moved that the Board approve and authorize
the Board President to execute Amendment No. 2 to
Development Agreement No. 2018-05.

Director Chris Mann seconded the motion.

The motion was approved by the following vote:
Director Jay Bogh - Yes
Director Lonni Granlund - Yes
Director Chris Mann - Yes
Director Joyce Mclintire - Yes
Director Dennis Miller - Yes

Administrative Assistant | Chelsie Fogus provided an overview
Development Agreement No. 2021-07 for a development on 3™
street.

Yucaipa Valley Water District
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07 FOR SEWER
SERVICE TO PARCEL
MAP NO. 20232

LOCATED AT 13498 3RP

STREET, YUCAIPA
(ASSESSOR PARCEL
NUMBER 0319-242-17)

DM 21-058

RENTAL OF BEAR
VALLEY MUTUAL
WATER COMPANY
STOCK SHARES FOR
THE 2021 IRRIGATION
SEASON

DM 21-059

CONSIDERATION OF
USING CONTRACT
SERVICES FROM CLA-
VAL FOR THE
REHABILITATION OF
VARIOUS PRESSURE
REDUCING STATIONS

Director Dennis Miller moved that the Board authorize the Board
President to execute Development Agreement No. 2021-07

Director Jay Bogh seconded the motion.

The motion was approved by the following vote:
Director Jay Bogh - Yes
Director Lonni Granlund - Yes
Director Chris Mann - Yes
Director Joyce Mcintire - Yes
Director Dennis Miller - Yes

General Manager Joseph Zoba provided an overview of the
rental of Bear Valley Mutual stock for 2021.

Director Dennis Miller moved that the Board approve the rental of
Bear Valley Mutual Water Company stock for the 2021 Irrigation
Season to Camp Morning Star and Larry Jacinto.

Director Jay Bogh seconded the motion.

The motion was approved by the following vote:
Director Jay Bogh - Yes
Director Lonni Granlund - Yes
Director Chris Mann - Yes
Director Joyce Mclintire - Yes
Director Dennis Miller - Yes

Public Works Supervisor Steven Molina provided information
about Cla-Val contractual services for maintenance of existing
pressure reducing facilities.

Director Dennis Miller moved that the Board approve the
rehabilitation services from CLA-VAL for a sum not to exceed
$46,958.

Director Lonni Granlund seconded the motion.

The motion was approved by the following vote:
Director Jay Bogh - Yes
Director Lonni Granlund - Yes
Director Chris Mann - Yes
Director Joyce Mclintire - Yes
Director Dennis Miller - Yes

Yucaipa Valley Water District
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DM 21-060

TERMINATION OF AN
AWARD OF A
CONTRACT FOR THE
DEMOLITION OF
STRUCTURES
LOCATED ON SECOND
STREET, YUCAIPA

DM 21-061

REISSUANCE OF THE
REQUEST FOR
PROPOSALS FOR THE
DEMOLITION OF
STRUCTURES
LOCATED AT 12806 2P
STREET, 12816 2"P
STREET, 12834 2"P
STREET, AND A
STORAGE STRUCTURE
ON 2"° STREET,
YUCAIPA

DM 21-062

PREPARATION OF A
SCADA MASTER
PLANNING DOCUMENT
FOR THE WOCHHOLZ
REGIONAL WATER
RECYCLING FACILITY

Implementation Manager Matthew Porras provided details about
an unexecuted contract with the contractor selected to demolish
structures on Second Street.

Director Jay Bogh moved that the Board terminate the previously
awarded contract for the demolition of structures located at
12806 2" Street, 12816 2" Street, 12834 2™ Street, and a
storage structure on 2" Street, Yucaipa.

Director Dennis Miller seconded the motion.

The motion was approved by the following vote:
Director Jay Bogh - Yes
Director Lonni Granlund - Yes
Director Chris Mann - Yes
Director Joyce Mclintire - Yes
Director Dennis Miller - Yes

Implementation Manager Matthew Porras presented a revised
Request for Proposals to obtain prices for the demolition of
structures on Second Street.

Director Dennis Miller moved that the Board authorize the
reissuance of the demolition Request for Proposal.

Director Jay Bogh seconded the motion.

The motion was approved by the following vote:
Director Jay Bogh - Yes
Director Lonni Granlund - Yes
Director Chris Mann - Yes
Director Joyce Mclintire - Yes
Director Dennis Miller - Yes

General Manager Joseph Zoba provided information about the
preparation of a SCADA Master Plan for the Wochholz Regional
Water Recycling Facility.

Director Joyce Mclntire moved that the Board authorize the
General Manager execute a contract with GHD for Professional
Services for a sum not to exceed $78,090.

Director Lonni Granlund seconded the motion.

The motion was approved by the following vote:
Director Jay Bogh - Yes
Director Lonni Granlund - Yes
Director Chris Mann - Yes

Yucaipa Valley Water District
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DM 21-063

CONSIDERATION OF
CHANGE ORDER NO. 3
AND NOTICE OF
COMPLETION FOR THE
CONTRACT WITH
INLAND POTABLE
SERVICES FOR THE
INSPECTION AND
CLEANING OF
DISTRICT
RESERVOIRS AND
FACILITIES

DM 21-064

READOPTION OF
RESOLUTION NO. 2021-
15 TO CORRECT THE
TITLE OF THE
RESOLUTION

BOARD REPORTS AND
DIRECTOR COMMENTS

ANNOUNCEMENTS

ADJOURNMENT

Director Joyce Mcintire - Yes
Director Dennis Miller - Yes

General Manager Joseph Zoba presented information about the
change order associated with sediment removal from various
reservoir facilities.

Director Jay Bogh moved that the Board authorize the General
Manager to execute Change Order No. 3 for an increase of
$28,611 and file the Notice of Completion for the third year and
final year of the project.

Director Joyce Mclintire seconded the motion.

The motion was approved by the following vote:
Director Jay Bogh - Yes
Director Lonni Granlund - Yes
Director Chris Mann - Yes
Director Joyce Mclintire - Yes
Director Dennis Miller - Yes

General Manager Joseph Zoba presented an administrative item
to correct the title on Resolution No. 2021-15.

Director Dennis Miller moved that the Board readopt Resolution
No. 2021-15.

Director Jay Bogh seconded the motion.

The motion was approved by the following vote:
Director Jay Bogh - Yes
Director Lonni Granlund - Yes
Director Chris Mann - Yes
Director Joyce Mclintire - Yes
Director Dennis Miller - Yes

Director Joyce Mclintire reported on the San Gorgonio Pass
Regional Water Alliance meeting held on March 24, 2021.

Director Chris Mann called attention to the announcements listed
on the agenda.

The meeting was adjourned at 4:45 p.m.

Yucaipa Valley Water District
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Respectfully submitted,

Joseph B. Zoba, Secretary
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' Yucaipa Valley Water District Director Memorandum 21-065
W

Date: April 6, 2021

Prepared By: Joseph Zoba, General Manager

Subject: Overview of the Report to the California Legislature on the 2012-2016
Drought

Recommendation: Staff Presentation - No recommendation at this time.

During the 2012-2016 drought, Governor Brown issued a series of executive orders together with
new regulations put forth by the State Water Resources Control Board that created statewide
solutions for dealing with the drought conditions. The high-level directives mandated by the State
superseded the advanced planning efforts and resources available at the local level in favor of a
more comprehensive and uniform approach.

On March 12, 2021, the California Natural Resources Agency released a report providing an
overview of the 2012-16 drought together with recommendations for improving future statewide
drought response. While the District has been extremely proactive in developing alternative water
resources, the following summary of recommendations might provide a unique insight for ideas
of specific policies that the District might want to consider.

At this time, the District staff suggests implementing regular community meetings to begin the
discussion about potential drought conditions and impacts with the public.

SUMMARY OF RECOMMENDATIONS FOR
IMPROVING DROUGHT RESPONSE

Drinking Water

¢ Implement the Safe and Affordable Drinking Water Act of 2019, which provides up to
$130 million a year for 10 years to assist water systems serving disadvantaged
communities to provide safe drinking water.

e State agencies should consider, as appropriate, actions such as connection
moratoriums, system consolidation, and targeted technical or financial assistance to
lessen the vulnerability of small water suppliers at risk of drought and water shortage.

e |n future droughts, longer lead time for potential financial assistance could be achieved

by providing public notice at the end of a second dry winter of the intent to authorize
State financial assistance in the event of a third dry winter, subject to the availability of
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Director Memorandum No. 21-065 Page 2 of 74

funding. Consider triggering immediate State financial assistance at the end of a second
dry year for proactive measures to diagnose potential problems at small water systems.

Consider expanding the triennial sanitary surveys conducted by the Water Board to
include the adequacy of a water system’s source.

Streamline State financial assistance to help local agencies and small water systems in
emergency funding situations.

DWR and the Water Board should consider whether other methods of obtaining
household water shortage information (dry wells) at a statewide scale are needed or
feasible.

Legislation enacted in 2001 (SB 221 and SB 610) requires that local land use agencies
approving new development projects of 500 units or more verify that water supplies are
available to serve the proposed developments. The drought resilience of developments
approved under this 19-year-old law should be reviewed to gauge the effectiveness of
the law and whether the 500-unit limit should be lowered, or other changes made, to
prevent development without adequate water resources.

Water Rights

The State should address temperature management in ecologically important streams
prior to the next drought.

Water rights information should be made easily available to the public by rebuilding the
State’s water rights database to include digital place of use, diversion, and case history
information.

Water Board staff should improve the quality and timeliness of its water demand data.
The Water Board should make that information readily available, along with other public
water rights information. Improved water use data - in particular, better temporal
resolution and data quality assurance - are needed to support shortage analyses for
water rights administration.

The Water Board should consider modifying the current requirement that diverters of
10,000 acre-feet or more annually provide near real-time telemetered diversion data to
apply to diversions of 500 acre-feet or more annually.

The Water Board should seek opportunities to streamline water rights enforcement
processes for protection of senior water rights holders. Earlier notices of likely
unavailability of water under the diverter’s priority, combined with adoption of regulations
setting curtailment requirements, may help.

Longer lead times are needed for effectively administering curtailments on the State’s
major river systems, and for supporting water rights holders’ decisions to trigger
temporary transfers or secure alternative supply sources.
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o Dedicated State staff are needed to support ongoing drought planning and preparedness
work, and these resources could be used during droughts to form the core of a larger
drought response team.

e The Water Board should continue long-term planning efforts, including efforts to develop
and implement instream flow objectives for the reasonable protection of beneficial uses,
including fish and wildlife, and include drought provisions in these planning processes to
the extent possible. Water Supply

e The Water Board should continue to pursue development of a more proactive
temperature management plan for Reclamation’s Shasta Dam, to be developed early in
the season before delivery decisions are made, in collaboration with Reclamation and in
consultation with other resource agencies.

¢ Continue and expand investments to improve subseasonal to seasonal precipitation
forecasting ability. Continue support for leading-edge remote sensing technologies for
monitoring high-elevation snowpack to improve snowpack runoff forecasting.

¢ Investin improved information technology to enable State agencies to take advantage of
available opportunities to use satellite-based remote sensing data to estimate
evapotranspiration and water use.

o Develop a tool for communicating the status of drought and statewide water supplies
that can be easily understood by a general audience.

e Prior to drought, water suppliers that have received State emergency assistance in
multiple droughts should be a special focus for drought preparedness assistance or
technical, managerial, and financial capacity review.

¢ Regional water supply security in times of drought depends upon a diversified portfolio of
supply sources. These sources will vary by region, but water use efficiency, recycling,
and stormwater capture all can play important roles in building drought resilience. State
policies and investments should continue to encourage such projects.

Water Quality
o Implement AB 834 and create an effective statewide system for monitoring, reporting,
and tracking harmful algal blooms. Statewide programs should focus on minimizing

erosion, fertilizers, and other nutrient-rich nonpoint sources of pollution.

Fish and Wildlife

¢ Allocate additional staff resources for drought preparedness, environmental resilience
actions, technical support, and communication.

e Better account for species needs (including temperature) when making supply
allocations at the start of a dry year.

¢ Develop instream flow science and data and make that data available to the public so
that local groups can better plan for and manage their own watersheds.
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Identify waterways where long-term State investment in monitoring infrastructure is
warranted as agencies implement SB 19, the 2019 law that requires development of a
plan to address gaps in the State’s stream gauge network.

Upgrade the water supply infrastructure at many CDFW-owned sites, including hatchery
water treatment and water conservation improvements.

Water Conservation

Imposing mandatory water use reductions during drought should balance statewide,
“‘we’re-all-in-this-together” approaches with ways to account for local and regional
differences in climate and water availability.

Meeting urban water needs during droughts should account for meeting water needs of
appropriate outdoor landscapes.

The State should provide training on the Model Water Efficient Landscape Ordinance to
city and county planners to ensure compliance with these State standards.

The State should support efforts to explicitly exempt rebates related to water efficiency in
the U.S. tax code and to permanently reinstate - and broaden to other water
conservation measures - the California tax exemption for turf-removal rebates (AB 2434
of 2014) that expired in 2019.

Agencies should be prepared for the unexpected and not assume that emergency
conservation measures will be sufficient in the absence of an adequate factor of water
supply safety.

The State should work with stakeholders and local and regional water suppliers to
investigate how to design affordable water rates that incentivize emergency savings and
prevent major revenue shortfalls during drought and also to understand the market
penetration of various efficiency devices.

Fire Protection

Large-scale forest restoration is needed in California because of decades of fire
exclusion practices, a legacy of large tree removal, and a warming climate. Proactive
rather than reactive forest management allows for up-front formulation of multi-benefit
projects. The health of California’s headwater forests needs to be improved.

CAL FIRE should continue collaborating with the USFS in the dissemination of and
response to annual tree mortality survey results, including funding research and
monitoring.

Continue CAL FIRE’s urban forestry program tree survey as a valuable tool for

assessing the impacts of drought and mandated urban water conservation programs on
the state’s urban tree canopy.
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¢ Review opportunities for encouraging greater emphasis on multi-hazard planning for
urban suppliers, including potentially amending the Urban Water Management Planning
Act.

Emergency Human Assistance

e Given the limited demand for it in the 2012-2016 drought, consider carefully how best to
prioritize emergency housing assistance for drought response.

Agriculture
e More broadly disseminate to the agricultural community the regular updates of the joint
DWR-Reclamation technical white paper explaining the process for obtaining approval to
use SWP or CVP facilities for third-party water transfers.
¢ DWR should work with the research community to develop experimental forecasts of

seasonal conditions at the beginning of the wet season and at its halfway point and to
communicate the implications of forecasted conditions for water transfers.
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Message from the Secretary

California’s last severe drought tested all aspects of how we

manage water. Five consecutive dry years from 2012 to
2016 took their toll on many communities, our agricultural
economy, and our state's remarkahle natural environment.
Individual Californians and our leaders rose to the
challenge. Across the state, communities reduced their
water usage by an average of 25 percent. State agencies
triaged emergency assistance to rural communities where
wells ran dry. Governor Brown and legislators secured
$7 billion in water resilience investments and together
enacted landmark water management laws. Several years
later, we continue to work with regions to advance a
generation-long endeavor to sustain groundwater aquifers,
to diversify water supplies, and to restore river health.
While Californians can take pride in this response, we
must strengthen our drought preparation and response
moving forward. In 2016, the Legislature wisely directed
our agency to assess State government actions during the
recent drought and suggest ways to hetter endure future
dry years. This report provides that assessment,
establishing a detailed record of actions taken and
highlighting where we need to build our resilience.

MARCH 2021 | REPOR

As we navigate a global pandemic
and the return of dry conditions, this
report is timely and helpful. The
availability of water is central to our
work to protect residents, combat
inequity, and drive California’s
economic recovery. Likewise, protecting
fish, wildlife, and habitat remains a
hedrock commitment of State water
policy. Stronger drought preparation
and response helps us achieve these
critical priorities.

Experience is a great teacher. By
heeding lessons from the 2012-2016
drought, we will better protect
communities, ecosystems, and our
economy during drought and help our
state thrive in a changing climate,

JL /M/

Wade Crowfoot, Secretary
California Natural Resources Agency

O THE LEGISLATURE ON THE 2012-2016 DROUGHT: AS REQUIRED BY CHAPTER 340 OF 2016 i
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. Administration
AWMP agricultural water management plan
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CAL FIRE California Department of Forestry and

Fire Protection NOAA National Oceanic and Atmospheric
) ) Administration

Cal OLS Governor's Office of Emergency Services
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Monitoring program RIDOT Real-Time Drought Operations
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and Agriculture SB Senate Bilf
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California's drought between Waler Years 2012 and 2016
was one of the most severe in state history. A string of five
dry winters left some rural communities without water,
interrupted surface water deliveries to some farmers in the
Sacramento and San Joaquin valleys for two consecutive
years, disrupted thousands of farming jobs, pushed some
fish populations toward extinction, and created conditions
that fueled some of the most catastrophic wildfires in
state history.

The State response included actions not taken since the
short but intense drought of 1976-1977. For example,
water right administrators curtailed thousands of diversions
on the mainstem Sacramento and San Joaquin rivers in
order to pratect fish and wildlife and senior water
right holders.

Distinctive features of this drought included an
unprecedented State response to drinking water problems
associated with small water systems and private wells,
mandatory state-imposed urban water use reduction,
recognition of the cumulative impacts of vast land
subsidence in the San Joaquin Valley, massive tree
mortality in the central and southern Sierra Nevada, and
greatly increased wildfive activity and harmful
algal blooms.

The 2012-2016 drought was the latest of five severe
droughts to grip the state in the last 120 years. It unfolded
in a context of record statewide tempeiatures, which
exacerhated the impacts of water shortage, setting new
markers for extreme conditions. The Sierra Nevada
snowpack in 2015, for example, was the lowest on record.
Based on statewide precipitation, 2012-2015 were the four
driest consecutive years on record. The single year 2014
was the third driest on record.

FRONTMATTER

Executive Summary

The drought revealed some strengths in the State's
largely decentralized systems for managing water. Large
urban water districts that had previously invested to
diversify their supply sources and build new storage
handled the drought without major disruption, and
Californians responded heartily to the Governor's call for a
reduction in water use of at least 25 percent.

But 2012-2016 showed serious problems, too. Water
deliveries by the State's two largest water projects fell to
unprecedentedly low levels. Growers turned to
groundwater to make up the difference, and heavy
pumping triggered record declines in groundwater levels.
This accelerated land subsidence in parts of the San
Joaquin Valley that in turn continued to damage water
supply and flood visk management infrastructure.

Groundwater pumping by growers also contributed to the
stranding of hundveds of wells used by individual families
and small water systems. Faucets van dry for some residents
in rural communities, and at the drought's peak, the State
was spending about halfa million dollars a month for bulk
and bottled water in these communities. Farmers fallowed
an estimated 500,000 acres of farmland, and the State
delivered more than two million boxes of food to community
food banks in counties with the highest drought-related
unemployment due to agricultural job losses.

The impact of record warm temperatures on marine and
freshwater fisheries cannot be overstated. The combination
of elevated temperatures and low precipitation harmed
cold-water fisheries in many areas and also challenged
waler project operations to protect the fisheries. Wildlife
managers conducted hundreds of separate rescues of
stranded, native fish. A vecard number of young hatchery
salmon were trucked directly to the ocean to avoid
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hazardous stream conditions. On the upper Sacramento
River below Shasta Dam, 95 percent of winter-run Chinook
salmon production was lost in both 2014 and 2015 due to
elevated lemperatures. Wildlife managers imposed a
record number of closures of commercial and
recreational fisheries.

State leaders enacted several major legislative and

regulatory changes during or after the 2012-2016 drought.

These changes:

» require local agencies to bring overdrafted groundwater
basins into sustainable conditions by 2042;

» establish new standards for indoor, autdoor, and
industrial use of water;

» fund solutions for disadvantaged communities lacking
access lo safe drinking waler;

» increase the frequency of waler use reporting;

» give the State autharily to order failing public water
systems to consolidate with better-run systems; and

» lighten landscape efficiency standards for
new developments.

Implementation of these laws and regulations is
underway and should help California cope with extended
dry conditions in the future. But there is still more to do.
Recent experience nakes clear that effective respanse

depends heavily on capacily built before drought deepens.

That includes reducing the draught vulnerability of water
users and ecosystems, making key policy decisions in
advance, improving hydroclimate forecasting to provide
longer lead times for decision-making, having at hand the
information necessary to make well-informed decisians,

and creating the capacity to communicate effectively across
governments and to the public about a rapidly
changing situation.

The recommendations for State action in this report
include providing longer lead times for State financial
assislance to local agendies, dedicaling staff lo ongoing
drought preparedness and response work, hetter
accounting for wildlife needs before and during drought,
impraving the quality and timeliness of forecasting and
data, and restoring forest health in upper watersheds.
Some recommendations for State action in this report are
narrow, others are broad, but all fit within the Newsom
Administration’s effort to address long-standing water
problems and strengthen California's ability to cope with a
changing climate.
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Chapter 340 of 2016 (c) The report shall include a discussion of, and data related
SEC. 51 to, all of the following for each of the categories included

in the report pursuant to subdivision (b):
(8)On or before January 1, 2620, the Natural Resources

Agency shall submit to the relevant fiscal and policy (1) Major drought response activities undertaken.
committees of the Legislature and to the Legislative

2) Major challenges encountered.
Analyst's Gffice a reporl summarizing lessons learned (21Maj J

from the state's response to the drought. The report (3) Ffforts in which the state achieved notable successes.
shall compile information from the various state entities
responsible for drought response activities, induding, (4) Effarts in which the slate needs to make improvements.

but not limited to, the State Water Resources Control

(5) Recommendations for improving the state's response
Board, the Departnient of Water Resources, the

in the future, including potential changes to state

Drefprrinent’ ] Gl o) Ul i, e Disperiment o pelicy and additional data the state should collect.

Forestry and Fire Protection, and the Gffice of
Emergency Services.

(b) The report shall discuss the state's drought response
efforts for at least all of the following categaries:

(1) Drinking water.
(2) Waterrights.

(3) Water supply, including groundwater and operations
of the State Water Project and the federal Central
Valley Project.

{4) Water quality.

{5) Fish and wildlife.
{6) Water conservation.
{7} Fire protection.

(8) Emergency human assistance.

Yucaipa Valley Water District - April 6, 2021 - Page 30 of 121



Director Memorandum No. 21-065

Page 15 of 74

1.1 STATE ACTIONS

The 2012-2016 drought's hydrologic severity set new
records and metrics forimpacts and response actions.

This drought marked the second time that a statewide
emergency proclamation for drought impacts was issued,
and it set a record for the number of executive orders and
emergency proclamations issued through its duration.
Notahle impacts included first-ever zero water allocations
to some Central Valley Project water contractors, record
declines in groundwater levels, high fish mortality in some
waterways, and rural areas with concentrations of private
residential wells going dry. Satellite imagery highlighted
for the first time the broad scope of damaging land
subsidence occurring throughout the San Joaquin Valley in
response to drought-induced groundwater extraction;
subsidence rates matched the prior historical record for the
San Jozguin Valley. The state experienced massive tree
morlality in the central and southern Sierra and then-
record levels of wildfire costs (subsequently surpassed by
the catastrophic wildfives of 2017 and 2018).

The drought stands out for the large number of
institutional response actions taken at the State level
(Table 1.1). The initial action was a May 2013 directive by
the Governor, Executive Order B-21-13, to expedite the
review and processing of water transfers, a response
employed in prior droughts. When the fall and early winter
of 2013 stayed dry, the Governor formed a State

Overview

interagency Drought Task Force in December 2013.
Through the Drought Task Force, lop leaders across State
departments convened weekly to coordinate drought
response. A January 2014 proclamation of statewide
emergency based on continuing dry conditions soon
followed. Ultimately, Executive Order B-40-17 in April 2017
marked the end of statewide drought emergency
conditions by rescinding the earlier emergency
proclamations and executive orders. It kept in place
specified emergency response measures for Fresno, Kings,
Tulare, and Tuolumne counties, primarily for continued
response to diinking water shortages associated with small
water systems and dry private residential wells, and it
directed continuing response to lingering droughtimpacts.
The order also direcled thal Stale agencies increase efforts
to build drought resilience, induding modernizing
infrastructure for water supply reliability and improving
monitoring of native fish and wildlife populations.

As authorized by Government Code Section 8577, the
Governor's January 2014 proclamation suspended the
California Envivonmental Quality Act (CEQA), and the
regulations adopted pursuant to it, to the extent that CEQA
otherwise would have applied to specified actions
necessary to mitigate the effects of the drought.
Subsequent executive arders extended the waiver of CEQA.
Actions taken by State agencies under the provisions of the
waiver included construction of an emergency drought
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Table 1.1: Selected State Institutional Actions in 2012-16 Drought
Date Action

May 2013 Executive Order B-21-13, expediting water transters

December2013  Farmation of Governor's Drought Task Force

January 2014 Statewide drought emergency proclamation

March 2014 Amendment to Budget Act for $687.4 million for
drought reliet

April 2014 Proclamation of continued state of emergency
because of drought

September2014  Executive Order B-26-14, emergency drinking
water assistance

December2014  Executive Order B-28-14, continuing certain
emergency proclamation provisions

March 2015 Amendment to Budget Act for more than $1 billion
inemergency drought relief

April 2015 Executive Order B-29-15, mandatory urban water
use reduction and other provisions

October 2015 Emergency proclamation on tree mortality

November2015  Executive Order B-36-15, continuing urban water
use restrictions, assistance forvery small water
systems/private well owners

May 2016 Executive Order B-37-16, making urban water
consenvation a way of life, agricultural conservation
planning

April 2017 Executive Order B-40-17, ending statewide drought
emergency and calling for continued response to
lingering impacts

September2017  Executive Order B-42-17, continuing response to

tree die-off

barrierin the Sacramento-San Joaquin Delta, streamlining
of general waste discharge requirements for recycled water,
constiuction of fish habitat projects to minimize drought
effects on State-listed endangered fishes, and temporary
changes to water right permits for the State Water Project,
Central Valley Project, and water districts in San Luis
Obispo, El Darado, Siskiyou, and Sonoma counties,

and elsewhere.

A major legislative response action during the drought
was provision of emergency funding through amendments
to the enacted State budgets in 2014 and 2015. In March
2014, a budget amendment for the 2013-2014 fiscal year
authorized $687.4 million for drought relief, with the
largest amount of that funding ($549 million} for

acceleraled expenditure of Proposition 84 and Propaosition
1E bond funds for grants to local agencies for integrated
regional water management projects. In March 2015, a
budget amendment for the 2014-2015 fiscal year
authotized more than $1 billion for additional relief,
including water conservation and recycling assistance,
emergency food aid, and small system drinking water
emergendies. Alsoin 2015, Senate Bill (SB) 88 (Chapter 27,
Statutes of 2015) amended the Health and Safety Code to
give the State Water Resources Control Board (Water Board)
authority to require consolidation of water systems
consistently failing to provide an adequate supply of safe
drinking water, and it amended the Water Code to provide
for more thorough measurement and reporting of
diversions to the Water Board. Both provisions stemmed
from resource management issues exacerbaled by drought
conditions—the lack of technical, managerial, and financial
capacity at some small water systems and a lack of accurate
data on diversions for the Water Board to use in
administering waler rights in times of shorlage. Extended
dry conditions also set the stage for public, stakeholder,
and legislative support for enactment of the Sustainable
Groundwater Management Act (SGMA)in 2014 and a
package of bills known as the "Conservation As A Way of
Life" laws, which call for creation of new urban efficiency
standards for indoor and outdoear water use that take inta
account regional variations.

1.2 HYDROLOGICAL CONTEXT

The five-year drought of 2012-2016 followed shortly after
California's three-year drought of 2007-2009. Water year
2017, the second wetiest on record in terms of statewide
precipitation, ended the 2012-2016 drought. Only two
years in the decade prior to Water Year 2017 were not dry,
prompting speculation about a long-term regime shift
toward drier conditions. However, itis not possible to
determine if this was a slalistically significant change or
simply the expression of California’s natural

climate variability.
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Table 1.2: Driest Four Consecutive Water Years, Based on
Statewide Precipitation

Total Statewide Precipitation,

Years inches
2012-2015 622
1917-1920 631
1923-1926 633
1928-1931 645
1931-1934 65.1
1921-1924 657
1922-1925 659
1918-1921 66.8
1929-1932 673
1987-1990 67.3
1930-1933 68.0

Data credit: Western Regional Climate Center

The drought of 2007-2009 was still a recent memory
when the 2012-2016 drought began. A slightly wetter than
average Water Year 2010 had been followed by a wet 2011
(the first significantly wet water year since 2006), which had
allowed for recavery of soil moisture and reservoir storage.
The warm conditions associated with the 2007-2009
drought had continued and intensified. The Colorado River
Basin returned to dry conditions in Water Year 2012.

The 2012-2016 drought was notable for its hydrologic
severity, requiring response actions not necessary since the
1976-1977 drought. Continuing an observed 271st century
trend, 2012-2016 accurred in a setting of record warm
statewide temperatures; 2015 and 2014 were, respectively,
the warmest and second-warmest calendar years of record
in terms of statewide average temperatures. The 2014
April 1 statewide snowpack water content tied a record low
of 25 percent of average set in 1977, a record that was then
surpassed in 2015 with a new low of only 5 percent of
average. For some areas in Southern Califarnia, this
five-year period represented the driest or second-driesl
period, depending on the location, in a paleoclimate record
dating to the 1400s (Meko et al. 2017).

The period from 2012 to 2015 set a record for the driest
four consecutive water years based on statewide

CHAPTER 1: OVERVIEW

Table 1.3: Driest Water Years, Based on Statewide
Precipitation

Total Statewide Predipitation,

Years inches
1924 107
1977 119
2014 131
1987 15.0
1931 15.1
2007 153
1994 157
1929 163
1990 165
1934 16.6
1976 168

Data credit: Western Regional Climate Center

precipitation (Table 1.2). Water year 2014 was the single
driest year of the drought, and it ranked as the state's third
driest single water year of record (Table 1.3). Figures 1.1,
1.2, and 1.3 show plots of the Department of Water
Resources’ (DVWR's) Narthern Sierra 8-station, San Joaquin
5-station, and Tulare Basin é-station precipitation indices to
illustrate the range of regional condilionsin the
Sacramento and San Joaquin valleys, where most of the
state's developed water supplies occur. Figure 1.4
illustrates the impact of drought an runoff at key forecast
points for the Central Valley rivers.

The 2012-2016 drought began with a dry 2012, but
initial impacts were cushioned by carryover storage from a
wet Water Year 2011. Although year two of the drought
began wet, a record dry January-May of Water Year 2013
led to the May 2013 issuance of Executive Order B-21-13,
which directed DWR and the Water Board to expedite the
review and processing of water transfers in response to
reduced agricultural waler supplies. With the advent ofan
exceptionally dry Water Year 2014, Northern California was
now expeiiencing the significantly below normal
precipitation that had characterized the southern part of
the slale in the prior two years. In some parls of Northern
California, more than 50 consecutive days passed with no
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Figure 1.1: Northern Sierra 8-Station Precipitation Index for Selected Years
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Figure 1.2: Southem Sierra 5-Station Precipitation Index for Selected Years
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Figure 1.3: Tulare Basin 6-Station Precipitation Index for Selected Years
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measurable precipitation—at a time when the year’s
maximum manthly precipitation totals typically should
have been registered. The record dry December 2013,
combined with the previous record dry January-May 2013,
resulted in 2013 being the then-driest year of record for
many communities, including San Francisco, Sacramento,
and Los Angeles.

In December 2013, the Governor formed a State
interagency Drought Task Force to coordinate assessment
of dry conditions and recommend State actions. Sustained
dry conditions led to an initial proclamation of statewide
emergency in January 2014, The initial proclamation was
subsequently extended and followed by a series of
executive orders as drought conditions persisted. Water
Years 2014 and 2015 were the driest years of this drought.
Precipitation returned to near normal in Water Year 2016
for parts of Northem California, but Southern California
remained dry, and runoff was well below average
throughaut the state because of prior dry conditions.
Storms returned in the very wet Water Year 2017, and
Executive Qrder B-40-17 in Apiil 2017 ended the
proclamation of statewide emergency.

1.2.1 Drought and Drought Emergency
Proclamations of statewide emergency in response to
drought were issued pursuant to the California Emergency
Services Act during the 2007-2009 and 2012-2016
droughts—the only statewide emergency dedarations due
to drought in state history. It is important to distinguish
between drought conditions and a state of emergency. The
former is a condition of prolonged diyness that has
resulted in impacts. The latter is a statutory finding that
enables specified response actions. The California
Emergency Services Act (Gavernment Code Section 8550 et
seq.) establishes how conditions of emergency are declared
and describes lhe authorities of public agencies lo prepare
for and respond to emergencies.

1.2.2 The 2012-2016 Drought in the
Context of California’s Most Significant
Historical Droughts

The five-year 2012-2016 drought was only the most recent
of California's significant droughts of statewide spatial scale
in the past century. The 1929-1934 drought featured
severe drought conditions over much of the western United
States, including the Great Plains region affected by the
Dust Bowl drought. The 19205-1930s were a period of
relative overall dryness (significanlly dry years inlerspersed
with some wetter ones) that rivaled similar extreme events
in the paleoclimate record. California’s level of
development then was so different from today's conditions
that this event cannot be compared to modern droughts in
terms of impacts, but a repeat of this historical hydrology
today would profoundly test current water management.

The 1976-1977 droughl came after a long period of
relative quiescence with respect to water shortages,
following several decades of relatively wetter conditions
statewide. (Regional droughts did occur, such as the
1959-19641 drought in Southern Califomia.) The 1976-1977
drought caught many water users by surprise. Its effects
were severe and widespread, given the relative short
duration. The drought began with a very dry 1976 that
provided the antecedent conditions to make 1977 the
driest year of statewide runoff, a ranking that lasts today.
Many California water conservation efforts date 1o this
drought, when local water suppliers unprepared for major
reductions rapidly implemented conservation
programs to cope.

The 1987-1992 drought was the longest significantly dry
period since the 1920s-1930s. This event is an important
henchmark for gauging drought impacts under a relatively
modern level of development. California’s population at
that time was close to 80 percent of present levels, and
there have been few changes in major surface water
infrastructure since then. The extended dry conditions
during the 1987-1992 drought resulted in enactment of
numerous Water Code provisions relating to water
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conservation and water transfers and signaled the
beginning of widespread development of voluntary water
transfer airangements.

The three-year drought of 2007-2009 was most notable
forits markedly diffevent institutional conditions as
compared to the state's earlier droughts. Surplus Colorado
River water was no longer available to California ta help
mitigate shortages in intrastate water supplies. New
restrictions on Central Valley Project (CVP) and State Water
Project (SWP) diversions from the Sacramento-San Joaguin
Delta (Delta) to protect fish species listed as endangered or
threatened exacerbated the impacts of hydvologic drought
and served as a trigger for the statewide drought
emergency proclamation.

The California of the 2012-2016 drought was not the
California of the 1987-1992 drought, nor of the drought of
the 1920s5-1930s, nor of the so-called Great Drought of
1872.The state's human population had increased to
roughly 40 million people, and human development had
greatly altered river systems and landscapes. Many farmers
had shifted from lower-value field crops, which gave
farmers the flexibility to notirrigate in dry years, to
longer-lived tree and vine crops that required water
regardless of drought. Myriad non-native plant and animal
species had been intioduced and thrived, often out-
competing native species and altering the way ecosystems
functioned, from estuaries 1o grasslands. The climate had
warmed. Snowpacks had been diminishing, and
precipitation patterns had been changing. New dimate-
driven risks had heen emerging, notably record-breaking
heat waves and catastrophic wildfive coupled with drought.

Comparing the five-year 2012-2016 drought with the
six-year 1987-1992 drought is instructive. Water suppliers
typically made full deliveries to their customers in the
1987-1992 event until the fifth or sixth year of the drought,
when large cutbacks occurred. Frequently, the full
deliveries came al the expense of environmental conditions
and reservoir storage. Many of the state's larger reservoirs
ended 1991 (the drought’s driest year) with low carryover
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storage. Surplus Colorado River water was available to
Southern Califarnia, providing an offset to reductions in
SWP deliveries. The 1987-1992 drought's impact on
groundwater supplies was difficult to discern for lack of
data. The drought occurred just as the World Wide Web was
being rolled out; the rapid availahility of data and
information about impacts that we take for granted today
was largely nonexistent. Presaging today's linkage of
drought and catastrophic wildfire, the 1991 Qakland Hills
fire, the then-largest dollar-loss five event in Uniled States
history, demonstrated the visk of major wildfire damage in
densely populated urban areas located in a wildland-
urban interface.

The wildfire season lasted virtually year-round in
2012-2016. Dead vegetation from the drought years
contributed to catastrophic wildfires of unprecedented
scale following the drought's ending, which heightened the
risk for damage or destruction of urban water supply
infrastructure. Extensive data and information about water
supply conditions and impacts were available in real time
during the 2012-2016 drought. SWP and CVP contractors
experienced unprecedented reductions, including two
years of zero deliveries for CVP agricultural contractors. The
Colorado River Basin had been in long-term drought
conditions, and surplus supplies from that source were not
available. Large-scale tree martality in mountain forests
had been observed in prior droughts; urban tree mortality
also marked the 2012-2016 drought. Record warm
statewide temperatures resulted in reduced water storage
in mountain snowpack, threatened the survival of salmon
and steelhead populations, incieased the occurrence of
harmful algal blooms, and contributed to heightened
wildfire risk.

California's most significant historical droughts share
some common themes and lessons. Historically, there have
been important gaps in information or tools uniguely
associated with drought: the ahility to characterize
statewide groundwater conditions, lo predict whether the
next months will be wet or dry (seasonal forecasting), and
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to improve resilience of small water systems and
communities that do not have multiple water sources or are
geographicallyisolated. Although progress has been made
on obtaining groundwater level data and on focusing on
small water system improvements, much work remains to
be done on improving seasonal forecasting to support
drought response. Additional data gaps have emerged as
California’s population and waler use have grown. During
the 2012-2016 drought, lack of sufficient data on water
diversion volumes and water use, places of use, reservoir
lemperatures, and water supply in disadvantaged
communities created inefficiencies or prevented rapid
responses to critical health and human safety and
environmental needs. Lack of data on instream flow
requirements for native species has made protection of
endangered and sensitive species more difficult during
times of shortage.

Table 1.4: Typical Multi-Year Drought Impacts

Impacts experienced in California’s most significant
droughts (Table 1.4) can be summarized by category
(health and safety, economic, or environmental) and
broken out for managed and unmanaged systems. Some
impacts can be associated with both managed and
unmanaged systems; for example, impacts to anadromous
fish species can occur either in free-flowing streams orin
rivers controlled by major reservoirs. The distinction
between managed and unmanaged systems is important
in that it points out where response tools based only on
waler management actions can and cannot be used.

California's most serious droughts highlight a lack of
drought resilience in some geographic areas. In some
cases, the same water suppliers have been provided State
emergency assistance in multiple events. Climate change
heightens the need for local investment in drought
resilience and creation of contingency plans for both
communities and natural systems.

Unmanaged systems refer fo conditions

Health and . . associated sofefy with precipitation and
Unmanaged Systems Safety Economic  Environmental stieamfow, where no water infrastructure
Risk of Catastrophic Wildfires X . X is used lo conlrel or influence the ouicome
of water shortage. Managed systems are
Non-Irrigated Agriculture (e.g., Livestock Grazing) X those wﬁere admn; suich as releases from
fESETVOIrs or pumping groundwater can be
Fish and Wildlife (e.g., Salmonids} X X used to mitigate impacts
Health and
Managed Systems Safety Economic  Envirenmental
Small Water Systems/Private Wells X
Irrigated Agriculture X
Green Industry (Nursery and Landscape) X
Fish and Wildlife (e.g., Salmonids, Wildlife Refuges) X X
Land Subsidence X X
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The State response in the 2012-2016 drought related
primarily to drinking water, water rights, water supply,
water quality, fish and wildlife, water conservation, fire
protection, emergency human assistance, and agriculture,
as desciibed in the following sections. In many cases, State
actions involved redirecting existing programs and
capahilities to suppoit drought response. Effective drought
response depends heavily on capabilities putin place prior
to drought, and on being prepared to use those capahilities
to mitigate drought impacts.

Recommendations for improving response in future
droughts are discussed in the sections below, and a
summary table is provided as an appendix.

2.1 DRINKING WATER

Major drought response activities undertaken
Most of the state's urban water suppliers successfully met
their customers’ needs during the five-year drought.
Histarically, the state’s largest urban suppliers have
performed well in multiyear droughts because they have
the technical, managerial, and financial resources
necessary for ensuring water supply reliability. State
financial assistance has been available to large systems
over multiple decades forintegrated regional water
management projects and other infrastructure projects
helping with water supply reliability, and for Safe Drinking
Waler Act compliance. A framework for water shortage

planning was provided in the Urban Water Management
Planning Act (initially adopted in 1983). The water shortage
"stress test” process that the Water Board required larger
suppliers to performin 2016 found that of the 379 larger
water systems responding, only 36 suppliers identified a
need for some level of mandated water use reduction over
the next three years, assuming continuation of very dry
hydrologic conditions.

Drinking water shortages were primarily experienced in
rural areas, and among small public water systems and
homes dependent on private wells, including on tribal
lands. Although maost of the small system/private
household water shortages were related to dry wells, some
shortages were associated with creek and spring
diversions, especially in the northernmost part of the state.
Some of the affected areas had struggled in previous
droughts because of vulnerable sources of supply (such as
fractured rock groundwater), including parts of Mendocino
and Lake counties on the North Coast and Sierra foothill
counties such as Tuolumne and Mariposa. However,
drought exacerbates a chronic problem experienced by
some small systems on fractured rock groundwater whose
wells go dry every summer in all but wet years.
Geographically, these highly vulnerable systems span the
slate from the Sierra Nevada and Bay Area foothills lo
Southern California.
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A new type of shortage emerged in the southern San
Joaguin Valley where heavy groundwater pumping, largely
forirrigation, exacerbated preexisting drinking water
quality problems experienced by disadvantaged
communities and caused private residential wells to go dry.
A 2011 DWR grant to Tulare County for a Tulare Lake Basin
disadvantaged communily water study had been a catalyst
foridentifying drinking water problems in the study area
(352 communities) and for bringing together communities
with nongovernmental organizations and social services
providers. The outreach work perfarmed in association with
this grant set the stage for communities to seek
governmental assistance when widespread problems with
dry privale residential wells began occurring, particularlyin
the CVP's Friant service area. The two consecutive years of
zero CVP allocations there and increased agricultural
pumping lo keep orchards alive contributed to a
concentration of impacts that resulted in a first-ever major
State assistance effort to provide permanent water supplies
to private well owners by connecting them to public
water systems.

Executive Order B-26-14 had authorized the California
Office of Emergency Services (Cal OES) to use California
Disaster Assistance Act funds ta provide temparary
emergency drinking water (bottled water or temporary
tanks) to residents without water. The Waler Board and the
Department of Public Health (which had previously
administered the Safe Drinking Water Act) also approved
more than $52 million in funding for 413 interim and
emergency drinking water projects. Cal OFS worked with
county offices of emergency services to provide an
unprecedented level of response in terms of distribution of
hottled water, installation of temporary tanks at private
residences, bulk water haulage to fill the tanks, and
provision of shower trailers. Most of the assistance was
focused on the San Joaquin Valley and much of it on
unincorporated communities in Tulare County. Traditionally,
provision of tempaorary emergency drinking wateris a
short-term response action associated with immediate

disasters such earthquakes or wildfives. In contrast, the
drought response entailed providing emergency water to
affected households for as long as three years in some
cases. During the peak of the drought emeigency, Cal OES'
costs for provision of emergency bottled and bulk water
were averaging about half 2 million dollars a month. These
activities continued after the drought ended because
groundwater levels had not recovered.

For the first time, State assistance was authorized for
residents with dry private wells, specifically for
development of permanent water supplies, such as
connection to a public water system. Executive Order
B-36-15in November 2015 authorized the Water Board to
use up to $5 million of emergency drought funding to
assist drinking water systems serving fewer than 15
conneclions (those too small to fall under State regulatory
jurisdiction) and private well owners. This funding enabled
projects such as drilling of new wells; construction of
pipelines, storage tanks, and pumps; and installation of
residential latevals. DWR, Cal OES, and the Water Board
used the drought emergency funds in partnership with the
U.S. Department of Agriculture (USDA) and involved
counties to plan, design, and construct connection projects
for communities in Fresno, Tulare, Tuslumne, and Santa
Barbara counties. It is unusual for the Stale to lake over the
development of a local water sysiem. These projects
resulted in the connection of more than 1,000 residences
to public water systems, more than 750 of them in East
Porterville. Costs for the East Porterville connections alone
exceeded $48 million.

The Water Board oversees approximately 7,500 public
water systems in California, about 92 percent of which
serve fewer than 1,000 connections. During the drought,
the Water Board tracked systems that were at risk of
near-term shortages and helped vulnerable systems find
options for water supplies and apply for drought
emergency funding. As shown in Figure 2.1, the Water
Board provided diought emergency funding to mare than
180 mostly small systems for projects such as
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Figure 2.1: State Water Resources Control Board Drought Assistance for Public Water Systems
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interconnecting with another system or drilling new or
deeper wells. The Water Board imposed maratoriums on
new connections for systems with precarious supplies,
sometimes in concert with water diversion curtailment
notices. Legislation enacted in 2015 provided the Water
Board with new authority to require that systems
consistently failing to provide adequate supplies of safe
drinking water consolidate with other systems.
Additionally, more than 100 water systems have voluntarily
consolidated since 2016.

Major challenges encountered

Drought exacerbates other vulnerabilities experienced by
smaller public water systems and private well owners,
especially those in rural areas. These water users may face
impacts stemming from legacy land use planning
decisions, vulnerable sources of supply, groundwater water
guality impairment, and, for public water systems
regulated by the federal Safe Drinking Water Act, lack of
technical, managerial, or financial capacity to operate their
systems. Such circumstances cannot be overcome rapidly
under normal hydrologic conditions and they become a
substantial complication if drought emergency response is

’ ”. =
2 .

necessary. Some small water systems in rural area have
demonstrated chronic vulnerability to drought and have
repeatedly received State emergency drought assistance.
Small systems fundamentally lack the rate-payer base to be
able to afford major investments in improving their
drought resiliency.

Responding to small water system drought problems is
generally staff-intensive and time-consuming. Often state
agencies must bring together multiple local jurisdictions
(counties, cities, special districts) to attempt to quickly solve
a multijurisdictional problem that has not been addressed
precisely because the problem is institutionally complex or
because there is local disagreement on a solution and
competition for limited water resources. Rural counties and
small special districts often have limited staff resources and
can be overwhelmed by multiple drought response needs.
Counties have primary responsibility for responding to dry
private wells, but they may not have good information
about the extent of impacted areas or be prepared to
respond to widespread problems.

If local jurisdictions are unable, the State can provide

State emergency assistance provided temporaty water tanks and bulk water haulage for residents with dry private wells in San Joaguin Valley communities sirch as
Monson in Tulare County. DWR subsequently provided funding to drill a municipal well for Monson, install a 60,000 gallon tank, and connect 22 private properties

to the new water system.
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emergency drinking water supplies (bulk/bottled water)
guickly under the authority of the California Emergency
Services Act. But it is substantially more complicated to put
in place a temporary fix thal can transition lo & permanent
solution, espedially for disadvantaged communities with
minimal resources. The California Emergency Services Act
was not designed to be a toal for providing long-term water
supplies to drought-vulnerable areas. Developing a
permanent solution can entail putting together a finandal
assistance package from multiple State and federal
programs with different authorities and requirements, an
effort that normally entails substantial lead time and does
nol fit well within the context of an urgent situation. In
addition, the cost of contracting and drilling wells increased
substantially during the drought emergency, resulting in
greater costs to the State.

Notable State successes

The Water Board, DWR, Cal OES, and USDA Ruval
Development worked closely together to coordinate
assislance to affected public waler systems and privale well
owners, typically identifying which agency would be the
lead for working with a system and putting together a
financial assistance package from various funding sources,
hased on the eligibility vequirements of available
pragrams. The agencies coordinated with Indian Health
Services, the Bureau of Indian Affairs, and the U.S. Army
Corps of Engineers regarding their response to drinking
water shortages on tribal lands.

Partnering with organizations and community groups
spedalizing in delivering services or providing technical
assistance to small water systems and disadvantaged
communities was an integral part of State drought
response actions. DWR partnered with the California Rural
Water Association and the Water Board with the Rural
Community Assistance Corporation ta provide statewide
technical assistance to small systems. Emergency drinking
water projects for disadvantaged communities often
involved the assistance of partners such as
Self-Help Enterprises.

CHAPTER 2: STATE DROUGHT RESPONSE ACTIONS

The State response to dry private wells was
unprecedented and required addressing many new issues.
For example, initial guidelines for the emergency water
tank program restricted placement of the lanks al rental
properties because rental properties are a private business.
In Tulare County, where most of the tanks were installed,
the county developed a process with landlords that would
satisfy State requivements and allow Cal QFS to appiove
tanks at rentals. In East Porterville, connecting residents in
the unincorporated area under county jurisdiction to the
City of Porterville's system required not only encouraging
disadvantaged community residents who were often wary
of gavernment agencies to agree Lo sign up, but also
resolving long-standing institutional issues between city
and county jurisdictions. These activities were staff-
intensive and substantially lengthened the time needed to
carry out solutions.

The 2015 legislation giving the Water Board new
autharity to require certain water systems to consolidate
with others is an important tool for addressing small
systems that are chronically unable to meet drinking water
regulatory requirements, and for helping connect areas
with dry private wells to public systems. More than 100
water systems have voluntarily consolidated since 2016.

Efforts where improvement is needed

As reports of dry private wells in Tulare County escalated
eaily in the drought, the State Office of Planning and
Research began working with the county to informally track
the number of reported incidents, later expanding that
effort to other counties, particularly in the San Joaquin
Valley. DWR was subsequently tasked with maintaining a
weh-based reporting system Tor househald waler shorlages
(for example, dry private wells). (As a rough estimate from
DWR well completion reports, there are approximately one
million private residential wells in California.) County
participation was voluntary and relied upon voluntary
reporting by residents. Through January 2019, mare than
2,600 reports were received (most in 2014 and 2015);
more than half were received from Tulare County, reflecting
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extensive outreach conducted by State and local agencies
and nongovernmental organizations related to East
Porterville water shortage issues. While useful in
beginning a dialog with counties about the extent of
household water shortage problems, there are serious
limitations with the data received. Counties are responsible
for regulating water systems serving fewer than
15 connections and rarely collect data from homes served
by private residential wells. Residents seldom report dry
private well issues 1o counties. Dala received by DWR
suggest that there were minimal dry wells in areas
historically known for widespread dry wells during drought
and which were known 1o have had themin 2012-2016.
The reported data substantially undercount the expected
number of dry private wells on a statewide basis. Although
a tracking mechanism was successfully established, its
limited utilization demonstrates the difficulties of
obtaining household water shortage data. The existing
system, dependent upon voluntary reporting, is better
suited for response to an immediate, local catastrophic
event such as wildfire. In alluvial groundwater basins, water
level data and well logs (where available) can provide al
least a general idea of shartage risks 1o private well
owners, but other approaches would need to be developed
for fractured rock groundwater areas.
Recommendations for improving
State response
Improving the resilience of small water systems is a
challenge that extends far beyond the scope of drought
preparedness and response. Legislation enacted in 2019
(SB 200) authorized a new Water Board program funded at
$130 million annually for 10 years to assist water systems
serving disadvantaged communities to provide safe
drinking water. Qver time, implementation of this program
together with the Water Board's mandatory consolidation
authority for the small percentage of chronically
noncompliant systems should reduce the number of small
water systems with high drought vulnerability.

As required by Assembly Bill (AB) 1668, DWR has, in

consultation with the Water Board and others, developed a
list of small water suppliers that may be at risk of drought
and water shortage. State agencies should consider, as
appropriate, actions such as connection moratoriums,
system consolidation, and targeted technical or financial
assistance to lessen the vulnerability of these systems to
future droughts. At-risk systems often need to establish a
drought factor of safety by increasing their available water
supplies, an aclion that typically entails a lead time of
several years.

Longer lead times would henefit the provision of State
financial assistance to local water agencies for urgent
drought response infrastructure projects. Large and small
local agencies frequently did not have well-developed
projects ready for funding when DWR announced the
availability of drought grants under its Integrated Regional
Water Management Program or when the Water Board
stepped in to respond to small systems facing critical
drinking water shortages. In future droughts, longer lead
lime for potential financial assistance drought response
actions could be achieved by announcing at the end of a
second dry winter the intent to authorize financial
assistance in the event of a third dry winter. Consideration
also should be given for triggering immediate State
financial assistance at the end of a second dry year for
proactive measures to diagnose potential problems at small
water systems, specifically leak detection inspections and
well inspections.

A State drought emergency proclamation can speed
response actions by reducing the time involved for
contracting requirements or environmental permitting, but
the time required to formulate a project, negotiate
agreements among involved local jurisdictions, and obtain
required local cost-sharing agreements may he
considerable. Institutional arrangements can be especially
challenging for small water system problems where
multiple State and local entities may need to be involved in
designing a solution and negotiating agreements on hehalf
of a system with limited technical, managerial, and
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financial capacity. Provision of such assistance and
oversight, therefore, should come as part of existing
requlatory and financial assistance programs.

Drinking water systems receive a sanitary survey, or
detailed inspection, every three years that includes an
evaluation of the adequacy of the water system’s source.
Historically the focus has been on the water quality of the
source, but this could be expanded to include evaluation of
the source’s resilience in the face of drought. An
overwhelming number of small water system have a single
source, generally a groundwater well, and do not maintain
more than a day's worth of storage. Documenting and
highlighting the water system at risk is a first step
toward improvement.

Streamlined financial State assistance would help local
agencies and small water systems in emergency funding
situations, including drought. Consolidating appropriations
among fewer State programs, so recipients only receive
funding from one agency, for example, could minimize
funding agreements and reporting structures.

Based an the effort to track voluntary reporting of
household waler shortages/dry privale residential wells,
DWR and the Water Board should consider whether other
methods of obtaining household water shortage
information at a statewide scale are feasible. Over the
long-term, implementation of the SGMA in designated
hasins could provide information on shortage risks. Other
approaches would be needed for fractured rock
groundwater source areas.

Many of the rural small water systems that experience
problems during droughts rely on fractured rock
groundwater sources that are insufficient during dry
hydrologic times. Often these communities date to
land-use planning decisions in the mid-20th century or
earlier that did not assess water availability. Legislation
enacted in 2001 (5B 221 and 5B 610) requires that local
land use agencies approving new development projects of
500 units or more verify that water supplies are available to
serve the proposed development. The resilience of
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developments approved under the 19-year-old legislation
should be reviewed 1o gauge the effectiveness of the law as
well as whether the 500-unit limit should be lowered, ov
other changes made, to prevent development without
adequate water resources.

2.2 WATER RIGHTS

Major drought response activities undertaken
The intensive level of effort needed to administer the water
right system on the state's major river systems was
unprecedented since the 1976-1977 drought. The scale
and magnitude of the 2012-2016 drought required
curtailments of diversions under relatively senior water
rights in the mainstem Sacramento-San Joaquin river
systems to protect releases from upstream reservoirs such
as Shasta and Oroville, with the level of necessary
curtailments similar to that needed in 1976 and 1977. In
2014, the Water Board notified more than 9,000 holders of
appropriative water rights of the lack of water availability
under their priority of vight. In the spring of 2015, the
Water Board issued notices to all post-1914 appropriators in
the Sacramento-San Joaquin watersheds and in the Delta,
followed in June by similar notices to pre-1914 diverters
with a priority date of 1903 or later (Figure 2.2). These
notifications reflected the fact that almost all summer flow
in the mainstem Sacramento-San Joaquin river systems
was being sustained by reservoir storage releases to meet
environmental requlatory objectives ar deliveries to water
contractors; there was minimal natural flow in the system.

In 2014 and 2015, the Water Board also adopted
emergency requlations for selected streams where those
regulations were necessary to prolect salmanids, as
discussed below. The regulations set minimum instream
flows duving specified periods where necessary for survival
of the species and provided for curtailments as necessary to
protect those flows.
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The Water Board issued two kinds of notices:

» Curtailment notices authorized by a regulation ar permit
term, which amount to binding regulatory
orders to curtail.

» Notices informing a water right holder of the apparent
lack of sufficient water to support diversions under their
priority. These notices warn diverters that if they do not
curtail diversions, they may be subject to enforcement for
unauthorized diversion. The notices do not amounttoa
hinding determination that insufficient water is available.

Diverters filed litigation challenging hoth kinds of
notices. In Stanford Vina Ranch Irrigation Company v. State
of California, et al. (June 18, 2020, No. C085762) the Court
of Appeal upheld curtailment authorized by regulation. In
California Water Curtailment Cases (H047270, app.
pending), diverters are challenging notices warning of the
potential for enforcement if they divert when there is
insufficient water available to support their diversions.

More than 950 inspections were conducted velated to
the 2014 notices, and more than 2,200 water right
compliance inspections were conducted during the
drought. DWR provided staff to the Water Board to assist
wilh the large number of compliance inspections, an action
last taken in the 1976-1977 drought. In general, the
inspectars, who by law must notify landowners and get
prior permission for on-sile inspections, found good
compliance with permits and curtailments. In addition, the
presence of inspection staff helped promote and
encourage compliance with the curtailments.

In 2015, riparian water rights claimants in the Delta
negotiated & voluntary diversion reduction program with
the Water Board's Delta Watermaster. The intent of the
voluntary pragram was ta provide regulatory certainty for
participating diverters, given the very dry hydrology.
Riparian diverters participating in the program who
voluntarily reduced their diversions by 25 percent during
the summer growing season would not be subject to
curtailment enforcement by the Watermaster. An estimated
180,000 acres participated in the program. Ithas long

heen observed that measuring consumptive water use
within the Delta is technically difficult due to the area’s
complex hydrological setting, but such estimates are
gritical for administering water rights and planning CvVP
and SWP exports. The Watermaster organized a study that
hegan in 2015 to compare methods of estimating Delta
crop evapotranspiration. One finding of the study was that
in the right setting, satellite-based remote sensing
methods can provide a cost-effective methad for
standardization and consistency across measurements.

Numerous other actions were taken within and outside
of the major Central Valley watersheds. These included
adoplion of emergency regulations for enhanced
conservalion measures to protect instream flows for
targeted fish habitats and informational arders to obtain
data on water use.

The Water Board adopted emergency regulations
allowing for curtailment when stream flows fell too low for
migrating fish in the Sacramento River tributaries of Mill,
Deer, and Antelope creeks. These regulations
complemented an initiative by the National Marine
Fisheries Service (NMFS) and the California Department of
Fish and Wildlife (CDFW) to encourage voluntary
agreements among water users to coordinate diversions or
share water. Separate emergency regulations for the
watersheds of four Russian River tributaries restricted
certain uses of water to reduce the amount of water
diverted, leaving behind more water instream ta protect
Cohao salmon and steelhead. Under the Russian River
emergency regulations, the Water Board also collected
information on surface and groundwater diverted from the
watersheds by landowners and water suppliers. This
information was needed to estimate total water demand for
the watersheds and, if curtailment had been necessary, to
determine water right priorities.

As directed by executive orders beginning in 2015, the
Water Board developed a program to priovitize issuance of
temporary water rights permits to allow agencies to take
advantage of opportunistic high flow conditions for
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groundwater recharge. Relatively few local agencies
submitted applications far such permits. Where
implemented, these permits were used to store tens of
thousands of acre-feet of surface water underground during
the wet years following the drought. The Yolo County Flood
Control and Water Conservation District has obtained
temparary underground storage permits each year for the
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past five years, and it has diverted aver 21,000 acre-feet to
underground storage since 2016, which was consumptively
used for irrigation later each summer.

In some streaims, major water right holders found it
increasingly difficult to meet the environmental flow
conditions in their water rights. To improve environmental
conditions, enable transfers, and allow new, temporary

Figure 2.2: State Water Resources Control Board Analysis of Sacramento-San Joaguin Hows Available to Satisty Water Rights in June 2015
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tables UF 1, UF 2, UF 3, UF 4, UF 5, UF 7, UF 10,
and UF 17. Water Year 1977 was used to reflect
similarities in snowpack conditions.

Return flows were added to the 50% and 90%
Adjusted FNF Forecast values as follows: For the San
Joaquin Watershed, 2 percentage of the Riparian
Demand as used in the 1977 Drought Repoit (20%
inApril, 10% in May and June, and 0% in July,
August, and September). For the Delta contribution,
an assumed 40% of the prorated Riparian and Pre-
14 Demand was used as retum flow:

Delta Riparian Demand includes Riparian-only
and combination Riparian/Pre-14 Demand
for both statements reporting under the
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Informational Order and those not. Basin
Riparian Demand includes Riparian-only and
combination Riparian/Pre-14 Demand for
statements that did not report under the Order,
and Riparian-only portion of the demand for
statements that did report under the Order.

Delta Pre-14 Demand indludes Pre-14-only
Demand. Basin Pre-14 Demand includes
demand from Pre-14-only statements that
did not report under the Informational Order,
and Pre-14-only portion of the demand for
statements that did report under the Order.

Figure credit: State Water Resources
Control Board
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diversions, the Water Board put significant effortinto
quickly processing temporary water right actions, including
temporary urgency change petitions and water quality
certifications for Federal Energy Regulatory Commission
license amendments. These actions helped preserve
diminishing reservair storage and were often processed in
a maller of days or even hours. However, these aclions
were not without controversy, largely due to the effects of
lower flows for environmental habitat and fish species. The
temporary urgency change petitions had both positive and
negative impacts on sensitive anadromous species in Butte
Creek. The changes in Butte Creek allowed for cold water
holding areas for adult fish during the summer. In the Yuba
River, changes resulted in lower flows that in turn resulted
in temperature and flow impacts that affected steelhead
juvenile fry and eggs.

Major challenges encountered

The drought highlighted the huge need for hetter
information ahout many aspects of waler management.
This includes better understanding of the timing and
volume of streamflows needed to protect fish, wildlife, and
habitat. It also includes measuring and monitoring
streamflow and diversions in near real time to support
water rights administration and enforcement of
curtailments. Although most large river systems with major
walerinfrastructure are relatively well monitored in lerms
of streamflow, the same is not true for smaller tributary
streams that may be ecologically important but have no
water control structures other than irrigation diversions.
Currently, diversions of 10,000 acre-feet or more annually
are required to provide near real-time telemetered
diversion data. Additionally, continuously monitored
temperature data are lacking in many waterways important
for listed salmonid species.

In the Bay-Delta watershed, pre-1960 appropriators and
riparian diverters are not subject to a requlation, order, or
permit condition regquiring them to curtail diversions to
meet water quality objectives. That reality, combined with
outdated and infrequent water use reporting (prior to the
drought, water users reported their use every three years),

means that itis difficult to calculate when there are
insufficient flows available for those pre-1960 appropriative
and riparian diverters and to prevent those diverters from
using water that may not be available to them legally. Data
made available under the 2015 legislation, SB 88, will help
inform water availability analyses and curtailments in the
future, but only a year afler the water use. The lack of any
regulatory requivement that these diverters not divert flows
needed to meet water quality objectives and the lack of
real-lime waler use informalion make demand and
availabilily for pre-1960 and viparian vights difficult 1o
forecast or determine.

Finally, anather factor that makes coordination and
management challenging is that water right information is
not within easy reach of the public; many records exist only
on paper. Digitization of water rights data in an easy-to-use
formal would huild understanding and transparency.

Notable State successes

Collaboration among State agencies was critical for
curtailment inspections, data sharing, and fish and wildlife
preservation efforts. The innovative effort by the Delta
Watermaster to bring together operational agencies and
researchers to review different methodologies for
estimating consumptive water use in the Delta highlighted
water measurement and water use estimation challenges
and pointed out oppertunilies for incorporating increased
remote sensing technologies in estimating water use.

In general, the Stale was able to manage the process of
rapidly changing conditions within California's watersheds
relatively well. Though staff-intensive and time-intensive,
temporary urgency change petitions were processed
quickly and allowed State and federal management of
grilical water infrastructure to balance water supply and
environmental needs. The emergency suspension of CEQA
allowed vapid adaption and consideration of important
management decisions. Emergency CEQA suspension was
alsoimportant in other Water Board regulatory actions,
induding rapid permitting of underground storage projects
and the development of the instream flow regulations
identified above.
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Efforts where improvement is needed

A common theme experienced during the drought was the
need for better information to manage risk, including
temperature and precipitation forecasting with longer lead
times. Temperature planning problems at Shasta Dam led
to a herculean effort by regulatory and water supply
agencies to modify previously agreed-upon flow
requirements in the midst of the summer delivery season.
Temporary changes to flow requirements below Shasta and
elsewhere were necessary under the circumstances, but the
net effect of these changes was a substantial relaxation of
environmental requirements, putting even more strain on
fish and wildlife. It is estimated that 95 percent of the
Sacramento River winter-run Chinook production was lost
in both 2014 and 2015 due to elevated temperatures below
Shasta Dam. A third year of elevaled temperalures likely
would have jeopardized the viahility of the population. The
temperature issues observed during the drought
highlighted the need for careful consideration of reservoir
carryover during the first dry year of a drought but also
provided recognition that holding additional water in
storage can have ramifications for water users.
Recommendations for improving

State response

The State should address temperature managementin
ecologically important streams prior to the next drought.

Robust and high-quality water data and transparency
are crucial to managing shortages. Shared data will help
agencies make decisions and help the public understand
how those decisions are made.

Water rights information should be made easily
available to the public by rebuilding the State's waler rights
database to include digital place of use, diversion, and case
history information.

Water Board staff should improve the quality and
timeliness of its water demand data and make that
information readily available. Improved water use data—in
particular, better temporal resolution and data guality
assurance-are needed to support shortage analyses for
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water rights administration. This should involve developing
arobust data analytics strategy and process for ensuring
diversion data are accurate and useful. The requirement in
SB 88 for actual measurement of diversions is a key parl of
this, as are opportunities to use satellite-based remote
sensing applications o estimate evapotianspiration.

The Water Board should consider modifying the cuirent
requirement in its requlations that diverters of
10,000 acre-feet or more annually provide near real-time
telemetered diversion data to apply to diverters of
500 acre-feet or more annually.

The Water Board should seek opportunities to
streamline water rights enforcement processes for
protection of senior water right holders. Earlier notices of
likely unavailability of water under the diverter's priority,
combined with adoption of regulations setting curtailment
requirements, could have helped protect senior right
holders and environmental resources later in the 2014 and
2015 growing seasons when water use, temperature, and
flows were most critical.

Longer lead times are needed for effectively
administering curtailments on the state's major river
systems, and for supporting water rights holders' decisions
lo trigger temporary transfers or secure alternative
supply sources.

Dedicated Slate staff are needed to support ongoing
drought planning and preparediess work, and these
resources could be used during droughts to form the core
of a larger drought response team.

The Water Board should continue long-term planning
efforts, including efforts to develop and implement
instream flow objectives for the reasonable protection of
beneficial uses, including fish and wildlife, and include
drought provisions in these planning processes to the
extent possible.

Yucaipa Valley Water District - April 6, 2021 - Page 49 of 121



Director Memorandum No. 21-065

Page 34 of 74

CHAPTER 2: STATE DROUGHT RESPONSE ACTIONS

2.3 WATER SUPPLY

Major drought response activities undertaken
Most California surface water sources were affected by
drought conditions, except for imported Colorado River
supplies. Historically, the Colorado River has been a highly
reliahle supply for the state, even in dry conditions, thanks
to its substantial reservoir storage capacity. That remained
true in the 2012-2016 drought. More recently, long-term
drought has increased shortage risk on the system,
triggering modifications to existing management
guidelines as total reservoir system storage continues to
fluctuate around the half-full mark. In May 2019, the seven
states that depend on the Colorado River adopted drought
contingency plans to help address sustained

dry conditions.

In the 2012-2016 drought, the Santa Barhara area was
one of a few larger urban areas at significant risk of
drinking water shortages. Declining levels in Lake
Cachuma, owned by the U.S. Bureau of Reclamation
(Reclamation), resulted in local agency installation of a
harge-mounted temporary emergency pumping plant and
more than 3,000 feet of temporary pipeline. Emergency
pumping began in August 2015 and continued until
February 2017; the reservoir had dropped to 7 percent of
capacity hy early Water Year 2016. DWR and the Water

Looking out over Lake Cachuma at the intake tower that feeds water into the
distribution system sewving the greater Santa Barbara area. The temporary
drought emergency pipeline in the lower foreground extends to a barge-
mounted pumping plant in the reservoir.

Board provided $3 million in drought assistance for the
emergency pumping operation. Subsequently, DWR
provided a $10 million grant toward improvement and
reactivation of the City of Santa Barbara's three-million-
gallon-per-day desalination plant that had originally been
constructed as a drought response measure in the 1990s.
The plant was used for less than a year and then
mothballed until the 2012-2016 drought.

Between June 2014 and December 2018, the Water
Board approved $1.3 billion in drought funding, both
grants and loans, to support 54 recycled water projects.
The projects are expected to provide an additional 197,500
acre-feet of recycled water each year, increasing the state’s
recycled water supply by more than 27 percent.

As previously described in the drinking water section,
other State emergency drought response actions related to
water supplies were concentrated on smaller water systems
and private well owners.

2.3.1 CVP and SWP

A defining feature of the 2012-2016 drought was the
unprecedented reductions in CVP and SWP supplies (Table
2.1), most notably the zero allocations to CVP agricultural
contractors in 2014 and 2015, and SWP allocations of 5 and
30 percentin 2014 and 2015, respectively. CVP agricultural
contractors used groundwater and water transfers, as
available, to secure supplies to support their customers’
investments in permanent plantings of orchards and
vineyards. However, the ahility to arrange water transfers
was constrained by the very dry hydrology of 2014 and
2015 and by uncertainty of the allocation amounts to the
CVP and SWP water rights settlement contractors who
often participate as sellers in transfers. (For instance, the
SWP's Feather River water rights settlement contractors
were cut by 50 percentin 2015.) DWR did not operate a
drought water bank or dry year water purchasing program
during 2012-2016 but did convey water for transfers
initiated by local agencies. From 2012 to 2014, DWR
conveyed 166,805 acre-feet of water made available
through cropland idling or crop-shifting transfers; there
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Table 2.1: CVP and SWP Allocations During the 2012-2016 Drought {Allocation in percent)

North of South of

DeltaAg  Urban  Delta Ag
2012 65 100 100 40
2013 35 75 100 20
2014 5 0 50 0
2015 20 0 25 0
2016 60 100 100 5

Nates:

SWP allocations shown are a percent of requested contractual Table A quantity.

cvp
Friant Friant
Urban Class 1 Class 2 East Side

75 50 0 100
70 62 0 100
50 0 0 55

25 0 0

55 75 0

forthe CVP, Sacramento River water rights contractors, San Joaquin River exchange contractors, and wildlife refuges received 100 percent allocations
{Level 2 supplies for wildlife refuges} in 2012, 2013, and 2016. The entities had 75 percent allocations in 2013, and in 2014 those north of the Delta had

75 percent while those south of the Delta had 65 percent.

in 2015, CVP urban contractors received the greater of health and safety needs or 25 percent.

in 2016, a limited amount of Friant Class 2 water was refeased for flood management purposes.

were no transfers from this source in 2015 and 2016. DWR
also provided conveyance for groundwater substitution
transfers that occurred during 2013-2015. These transfers
amounted to 83,460 acre-feel. The CVP also facilitated
groundwater substitution transfers in 2074 and 2075. An
estimated 100,100 acve-feet of groundwater was pumped
duiing that time for conveyance by the CVP.

Following the January 2014 emergency proclamalion,
DWR hegan evaluating installation of multiple tempaorary
emergency drought barriersin the Delta to aid in
controlling salinity intrusion and to help conserve upstream
reservoir storage. Requirements to avoid potential impacls
to Endangered Species Act-listed migratory and resident
fish species were main drivers for considering potential
barvier locations and the timing of installation. Installation
of 2 2014 barrier was planned and then deferred after
ahove-average precipitation in the late spring.

One harrier ultimately was installed, at West False River
in 2015. Construction started in May and removal began in
September so that in-water work would be completed by
mid-November, as required by environmental perimits.
Barrier installation and removal cost a total of $36 million.
The harrier allowed for the conservation of about

100,000 acre-feet of water in reservoir storage. DWR
prepared a detailed report on the barrier's efficacy
(California Department of Water Resources 2019).

In January 2014, Reclamation and DWR submitted a
temporary urgency change petition to the Water Board to
seek a temporary modification to their water rights permits
and licenses. Beginning on January 31, 2014, the Water
Board issued a series of arders granting temporary
maodifications in respanse to drought conditions. The
modifications allowed the projects to reduce Delta outflow
and other flow-dependent water quality requirements and
thus conserve upstream storage for later use. These
modifications provided operational flexibility for managing
the SWP and CVP under significantly drier hydrologic
conditions than those anticipated when the Water Board
adopted Water Right Decision 1641 in 1999, which
required Reclamation and DWR to meet certain Delta water
quality objectives. One element of the petition was forming
a Real-Time Drought Operations Management Team
(RTDOT), which included high-level representatives of DWR,
Reclamation, the Water Board, CDFW, the U.S. Fish and
Wildlife Service (USFWS), and NMFS. The RTDOT mel at
least weekly to coordinate CVP and SWP operations to
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manage minimum health and safety water needs, Delta
saltwaler intrusion, cold water for salmanids, and actions to
maintain minimum protections for endangered species and
other fish and wildlife resources.

The 2014 temporary urgency change petition marked
the beginning of 2 series of drought-related water rights
administration actions and endangered species regulatory
aclions that would continue throughoul the remainder of
the drought. As part of the requlatory compliance and
coordination, DWR and Reclamation prepared 2014, 2015,
and 2016 drought contingency plans for submission to the
Water Board. Among other things, the plans defined
minimuim human health and safety water needs (55 gallons
per capita per day for the SWP for consumption, sanitatian,
and five suppression). An important aspect of the plans was
provision for reservoir carryover storage in the event the

Figure 2.3: Historical San Luis Reservoir Monthly Storage

following year was dry, particulaily for preservation ofa
cold-water pool at Shasta Lake for Sacramento
River salmonids.

Operating Shasta Dam to manage water temperatures
for downstream Sacramento River salimonids was an
ongoing challenge during the drought. Meager snowpack
in Water Years 2014 and 2015 limited the volume of cold
water entering the reservoir, and air temperatures warmed
rivers and tributary streams. CDFW estimated that
95 percent of juvenile Sacramento River wild winter-run
Chinook salmon were lostin 2014 and 2015 when
Reclamation ran out of sufficiently cold water to velease in
the summer for temperalure management, resulting in
downstream river temperatures rising to more than 60
degrees. In Water Year 2015, overly optimistic temperature
projections at Shasta Lake contributed to the water being

San Luis Reservoir is an offstream storage facility used to meet demands of CVP and SWP contractors. its lowest levels folfowing initial filling occurred
in 1981 and 1982 when the reservoir was drawn down in response to a slope failure on the dam’s upstream face. Apart from this dam safety and repair
period, July 2016 was its second-lowest monthly storage period, surpassed only slightly by low levels recorded in August 1989
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warmer than expected hecause Reclamation failed to
report or act on high temperatures immediately because
the temperatures were different than what Reclamation
had modeled. This delay in reporting actual temperatures
triggered a May revision by NMFS of Reclamation’s
previously approved temperature plan that resulted in
greatly reduced deliveries to CVP service contractors during
the peak summer season. Reclamaltion borrowed water
from the SWP’s share of San Luis Reservoir, causing the
reservoir to drop to near-record low levels (Figure 2.3), and
solicited water loans and exchanges from other agencies to
meet Delta salinity requirements and avoid shutting off
deliveries to south-of-Delta water users.

In an effort to preserve the remaining cold watev in
Shasta for juvenile winter-run Chinaok salmon in the
Sacramento River, Reclamation drew down Folsom Lake on
the American River in the later summer and early fall of
2015 to meet regulatory requirements for Delta salinity.
Based on projections showing that lake levels could drop
below the elevation of the inlet supplying suburban
Sacramento waler agencies that rely heavily on lake water,
Reclamation began construction of an emergency pumping
barge in the summer of 2015. The City of Folsom and
Folsom State Prison were of particular concem because
they had no local groundwater supply sources and would
have had to rely on imported groundwater supplies shared
under a complicated arrangement with other Sacramento-
area water agencies. £l Dorado lrrigation District also
installed a temporary emergency barge on the lake as a
precaution to be able to supply the community of El Dorado
Hills. Ultimately, emergency pumping operations were not
necessary, although Folsom Lake reached a record low of
14 percent of capacity in November 2015. In Water Year
2016, near-naormal precipitation for Norther California
reduced the risk of stranding municipal intakes at the lake.
2.3.2 Groundwater
During the draught, many water users, urban and rural
waler suppliers, and farmers swilched from relying
primarily on surface water to groundwater. DWR has

CHAPTER 2: STATE DROUGHT RESPONSE ACTIONS

estimated that about 40 percent of California’s urban and
agricultural water is supported by groundwater in average
waler years, a figure that increases 1o about 60 percent in
dry years. Itis important to note that there were no
Stale-imposed limitations on groundwater extraction
during the drought. Provisions of the Sustainable
Groundwater Management Act of 2014 (SGMA) that could
resultin local requirements to reduce extraclions began
taking effectin January 2020. Full implementation of the
law should bring averdrafted groundwater basins inta
sustainable conditions over the next two decades. The
SGMA allows groundwater sustainability plans to be
flexible in how basins veach sustainability, including during
drought. Basin managers, for example, could choose to
pump more in draught years and bring the basin back into
halance duving wetler years. But even during droughl
periods, locally defined management actions will need to
meet the sustainability criteria in their plans as well as
consider long-term abjectives.

Groundwater overdraft was a highly significantand
difficult to reverse impact of the 2012-2016 diought.
DWR's California Statewide Groundwalter Elevation
Monitoring program (CASGEM) made assessment of this
impact possible with statewide groundwater level data.
DWR prepared an April 2014 repart on the status of
groundwater levels and gaps in groundwater monitoring in
response to a requirement in the January 2014 emergency
proclamation (California Department of Water Resources
2014). Akey report finding was that recent groundwater
levels in many areas of the San Joaquin Valley had fallen
more than 100 feet below previous historical levels.
Groundwaler depletion exacerhated or highlighted existing
water quality issues in some basins. Degraded groundwater
quality made it more difficult for communities and
domestic well users to drill new wells or find alternative
sources of water supply that did not require expensive
pretreatment before it could be used. In other parts of the
state, such as the northern San Francisco Bay, South Coast,
and South Lahontan areas, groundwater levels were more
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than 50 feet below previous historical lows. Figure 2.4
shows the drought’s impacts on groundwater elevations
throughout the state. By the drought's end, the areas of
most notable groundwater-level decline were the San
Joaquin Valley (especially the southern part) and the
Ventura coastal plain.
2.3.3 Measuring Impacts of Water Shortages
Remote sensing technologies offer rapid-response
capability for monitoring impacts during drought
conditions. The benefit of satellite-hased remate sensing
applications is their ability to provide impact detection,
for at least screening-level purposes, over large spatial
areas and at reasonable cost. DWR piloted two
successful examples.

Surface water shortages to agricultural water users
spurred increased land fallowing, primarily in the San
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Joaquin Valley. In a pilot project supported by the National
Aeronautics and Space Administration (NASA), National
Oceanic and Atmospheric Administration (NOAA), U.S.
Geological Survey (USGS), and the USDA, satellite imagery
was used to prepare monthly updates of summer growing
season land fallowing for DWR. This effort built upon work
performed by the USDA's National Agricultural Statistics
Service for its annual cropland data layer product. The pilot
project’s purpose was to make information available for
near-term drought impact assessment. Figure 2.5 shows a
sample result. (USDA's annual cropland data layer product is
released after the end of the year, providing an after-the-fact
summary of conditions.) NASA estimated that there were
more than 1.91 million acres of fallowed agricultural land in
the Central Valley in the 2015 summer growing season,
522,000 acres more than estimated in 2011 (a wet year).

Figure 2.5: Land Idling Based on Satellite Imagery, September Comparison of a Wet 2011 with a Dry 2015

September 2011
Summer idle
M Cropped

September 2015
Summeridle
M Cropped
oy B g

Figure credit: NASA
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Subsidence north of Check 20 on the California Aqueduct near Avenal. DWR estimates that the aqueduct in this area has lost 20 percent of its original

design capacity because of long-term subsidence. Figure credit: NASA JPL

DWR contracted with NASA's Jet Propulsien Laboratory
to provide regional-scale monitoring of land subsidence
caused by greundwater extraction threugh use of satellite-
hased and aircraft-hased interferometric synthetic aperture
radar (InSAR). The driver for the monitoring was to assess
subsidence risk to critical water infrastructure such as the
SWP's Califernia Aqueduct. The San Joaquin Valley was a
geographic focus because of the region's long-term history
of subsidence and extensive water infrastructure. Figure 2.6
shows a sample of the [nSAR results. Observed annual San
Joaquin Yalley subsidence rates in some areas matched the
record highs of appreximately one foot per year recorded in
the 1950s and 1960s, prior to construction of the CVP and
SWF facilities that provided imported surface water to help
mitigate groundwater overdraft. High rates ohserved
during the dreught reflect the historic zere allocations of
project water to CYP service contractors in 2014 and 2015.
High-reselution, aircraft-hased InSAR menitering was able

to detect the impacts of purnping on infrastructure,
including the Califernia Aqueduct (Figure 2.7).

Major challenges encountered

One of the most glaring examples of drought impact
intensification due te climate change was the struggle to
maintain cold-water habitat to support Endangered Species
Act-listed salmonids. Now here were the challenges more
chvious than the efforts to operate Shasta Dam and other
CYP facilities to manage Sacramente River temperatures for
salmon. It is physically difficult to maintain sufficiently celd
summer river temperatures in water years with minimal
snowpack runoff and record warm air temperatures
threughout the summer meonths while alse pricritizing early
spring deliveries to contractors. A2017 study by CalTrout
and the University of California (UC), Davis, suggested that
if present trends continue, 45 percent of California’s
salmon, steelhead, and trout are likely to be extinct in the
next 50 years and 74 percent in the next 100 years.
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Determining how to manage anadromous fish populations
in a significantly warming climate represents a long-term
planning effort that goes beyond drought responses.

A significant problem with some projects, especially the
CVP, was a failure to manage proactively. Instead of
conserving supplies to achieve objectives, Reclamation
waited until it was too late to avoid a violation before asking
requlators for relaxation. An important lesson is to require
advanced planning by reservoir operators, including but not
limited to temperature management planning.

Notable State successes

The farmation and implementation of RTDOT was a
successful method of adaptively managing CVP and SWP
operations in coordination with the Endangered Species Act
and other Bay-Delta environmental regulatory requirements

Lake McClure in February 2015, when the reservoir had dropped to only

& percent of capacity, showing the temporary emergency pumping station

{on a barge in the lake) used to divert water to the Lake Don Pedro Community
Services District's intake after the intake was stranded by dropping

reservoir fevels.
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under challenging hydrologic conditions. In the future,
improved planning for more extreme dry periods would
ease real-time response coordination, provide more
certainty for agencies and water users, and allow for better
public participation in decision-making. Preparation of the
CVP and SWP drought contingency plans was useful for
providing some measure of certainty for project contractors
during the water delivery year, although 2016 deliveries to
CVP service contractors were threatened during the peak of
the summer growing season by the problems with Shasta
Dam temperature operations.

CASGEM yielded notable improvement in situational
awareness to support State drought response and to assess
statewide groundwater conditions. The difference in
availability of statewide groundwater level data between
the (pre-CASGEM) 2007-2009 drought and the 2012-2014
event was striking; compare Figure 2.8 with Figure 2.4.
Data for the Central Coast and Southern California were
notably absent in 2007-2009. As local groundwater
elevation data reporting shifts from CASGEM to local
groundwater sustainability agencies created under SGMA,
it is important to ensure that the full functionality of data
previously provided through CASGEM is not impaired.

The InSAR remote sensing monitoring of land
subsidence was extremely successful. It showed for the first
time the extent of land subsidence over the entire San
Joaquin Valley, identifying subsidence hotspots at critical
water supply and flood control infrastructure, and even
permitting the linkage of increased groundwater pumping
for drought water transfers to the development of new
subsidence hotspots. The success of INSAR monitaring for
drought response purposes has led DWR to continue
providing InSAR data as a technical resource to support
local agency implementation of SGMA.
Recommendations for improving
State response
Allowing Reclamation to draw down Folsom Lake to very
low levels in 2015 to preserve the ability to make cold-
water fishery releases from Shasta Lake was an operational
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decision that increased potential risk for urban water users

heavily dependent on diversions fram Folsom Lake. Fishery

needs were met to some degree, hut the trade-offs carried
high risks. An important lesson is to require advanced
planning, including but not limited to temperature
management planning. Reclamation should develop a
more proactive temperature management plan early in the
season, hefore delivery decisions are made. The Water
Board requested that Reclamation provide a long-term
protocol for temperature planning following the drought.
That protocol called for early planning prior to initial water
supply allocations and other measures. The Water Board
should continue to pursue development of this protocol in
collaboration with Reclamation and in consultation with
other resource agencies.

DWR is presently making a limited investment with
available funds in improving sub-seasonal to seasonal
precipitation forecasting ahility. This effort should he
continued and expanded, and efforts should be made in
the federal budget process to support needed research
funding for NOAA. Innovations being developed by DWR
can leverage federal research funding. Similarly, DWR
should continue to support leading-edge remote sensing
technologies for monitoring high-elevation snowpack to
improve snowpack runoff forecasting.

Increased information technology (IT) investment is
needed to enable State agencies to take advantage of
availahle opportunities to use satellite-hased remote

sensing data to estimate evapotranspiration and water use.

The ability of State agencies to implement remote sensing
products developed by the research community has been
hampered by IT limitations. For example, DWR has been
unable to use applications that entail processing and
storing large volumes of satellite data from NASA and
university partners, such as the application for tracking
agricultural land fallowing and the Spatial California
Irrigation Management Information System water
conservation technical assistance product.

Close-up of an August 2079 HAB at San Luis Reservoir.

DWR should develop a tool for communicating the
status of drought and statewide water supplies that can be
easily understood by a general audience. The national-scale
U.S. Drought Monitor, a product developed hy the
University of Nebraska with federal financial support, was
not designed to characterize water supply availability in a
state as hydrologically complex as California. It can be
misleading for people unfamiliar with its assumptions.

Prior to drought, water suppliers that have received
State emergency assistance in multiple droughts should be
a special focus for drought preparedness assistance or
technical, managerial, and financial capacity review.

Regional water supply security in times of drought
depends on a diversified portfolio of supply sources. These
sources will vary by region, but water use efficiency,
recycling, and stormwater capture all can play important
rolesin building drought resilience. State policies and
investments should continue to encourage such projects.

2.4 WATER QUALITY

Major drought response activities undertaken
The drought's most visible water quality impact was
harmful algal blooms (HABs), which were reported more
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frequently during the 2012-2016 drought than during prior
droughts. Reported freshwater bloom locations were widely
distributed, ranging from the Klamath River in the north to

Souther California lakes such as Lake Elsinore and

the Salton Sea.

Increased reporting of HABS likely reflects multiple
factors, including a high incidence of events due to low lake
and reservoir levels combined with record temperatures
during the drought years, as well as increasing awareness
of the health impacts associated with HABs. Low flows and
increased temperalures in rivers increased the occurrence
and duration of harmful algal growth in flowing waters.
Additianally, the mild winters increased the frequency of
hlooms in the winter, spring, and fall, seasons when
blooms are usually less common.

The Water Board released its California HABs Portal in
2016 to centralize information on this subject, provide
interactive maps of reported hlooms, and improve
coordination among the affected agencies and
organizations. In addition, the Water Board has
subsequently been partidpating in interagency
collaborations on monitoring and outreach.

Recreational contact with HABs can have immediate
potential health impacts that include dogs dying after
swimming in affected waterbodies and people
experiencing skin rashes and other symploms. Reservoir
and recreational facility operators and local health agencies
frequently posted closure or warning notices at affected
locations. DWR facilities with warnings or closures during
the drought included San Luis Reservair, Pyramid Lake, and
Silverwood Lake.

Groundwater quality impacts associated with droughts
are lied 1o the increased reliance on and extraction of
groundwater. This increased pumping encourages and
exacerbates seawater intrusion in coastal areas. In addition,
increased salinity levels in surface waters and recyded
water used for irvigation during drought periods can
accelerate the accumulation of salinity within groundwater
hasins, especially in the southern San Joaguin Valley.
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Finally, increased groundwater extraction associated with
droughts may act to enhance downward migration of
certain contaminants, such as nitrate and uranium, in
shallow groundwater into deeper groundwater supplies.
Due to slow migration rates and longer response times,
these water quality impacts are not as rapid and noticezhle
when compared with changes in surface water, but they are
known threats to the groundwater resource.

Major challenges encountered

Priar to initiation of the Water Board's California HABs
Portal in 2016, there was no centralized place with web
support for affected agencies to report HABs, coordinate
response, and obtain resources. In addition, guidelines for
response and posting advisaries for blooms were not
uniform statewide until standardized guidelines were
developed by a workgroup under the California Water
Quality Monitoring Council and gained visibility. Therefore,
understanding the effect of the drought on HABs was
challenging, and there was no system to track HABs in the
first years of the drought.

Notable State successes

The freshwater HABs program has increased its
infrastructure and systems for tracking and responding to
blooms. Since 2016, when formal reporting began, the
number of partner entities that provide data to the HABs
map has increased significantly. Legislation enacted in
2019 (AB 834) requires the Water Board to establish a
freshwater and estuarine harmful algal bloom program to
support monitoring and public posting of HABs at the state,
regional watershed, and site-specific scales.

Efforts where improvement is needed
Average warmer temperatures are likely to make HABs
more common and widespread. Sediment, fertilizer, and
other nutrient-rich material in runoff to waterbodies
exacerbate the problem.

Recommendations for improving

State response

Allocation of dedicated staff and resourcesis needed to
implement AB 834 and create an effective statewide
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Figure 2.9: Adult Coho Salmon Retuining to the Scott River Watershed, Siskiyou County, from 2007 to 2018 {Source: CDFW)
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Figure 2.10: Commercial Chinook Salmon Landings in California (Source: CDFW)
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system for monitoring, reporting, and tracking HABs.
Statewide programs should focus on minimizing erosion,
fertilizers, and ather nutrient-rich nonpoint sources

of pollution.

2.5 FISH AND WILDLIFE

Major drought response activities undertaken
The impact of record warm and dry conditions an hoth
inland and marine fisheries throughout the state is difficult
to overslale. Droughtis an additional stressor for fish
populations already experiencing long-term declines for
multiple reasons that include loss of habitat, competition
from introduced species, and water quality degradation.
The 2012-2016 combination of record warmth and low flow
compromised the ability of many species, including salmon
and steelhead, to survive and reproduce. Climate-driven
ocean conditions and ocean predalion also affect
anadromous fish species induding Coho and

Chinook salmon.

CDFW used drought emergency funds to conduct
focused monitoring an drought stressors primarily related
to anadromous fish species and theiv habitats in coastal
watersheds and the Central Valley. Depending on the
location, monitored paramelers included flow,
temperature, dissolved oxygen, or wetted channel area
(stream fragmenlation). The inlent of the monitoring,
covering 17 species or subspecies in 28 counties, was to
provide better understanding of drought-related threats to
vulnerable species and to help CDFW make resource
management decisions.

Examples from this monitoring are shown in Table 2.2
and Figure 2.9. During the drought, survival for Sacramento
River winter-run Chinook fry fell significantly, and fewer
adult Coho returned to the Scott River. Salmon and
steelhead require velatively cold fresh water for spawning,
hatching, and rearing before migrating to the ocean to
mature, with Coho salmon, for example, typically staying in
fresh water for one to two years. The effects of river
conditions during the drought are thus seen in salmon
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Table 2.2: Sacramento River Winter-Run Chinook Salmon
Egg-to-Fry Survival Rate at Red Bluff Diversion Dam from
200410 2016

Egg-to-Fry Egg-to-Fry

Years Survival Years Survival
2003 23.0% 2010 37.5%
2004 20.9% 201 43.6%
2005 18.5% 2012 269%
2006 15.4% 2013 15.1%
2007 21.1% 2014 5.9%

2008 17.5% 2015 4.2%

2009 33.3% 2016 24.0%

Data credit: CDFW

populations three to five years later as adult salmon return
from the ocean to spawn. Figure 2.10 shows California's
commercial Chinook salmon ocean fishery harvest from
2007 10 2018, illustrating annual variability of the
commercial fishery. (Commercial fisheries were dosed in
2008 and 2009.)

Other drought-related fishery monitoring efforts
included tracking the location of Delta smelt, a species
slale-lisled as endangered and federally listed as
threatened, to provide near real-time information to
support operations at the CVP and SWP pumping plants in
the South Deltz. This program subsequently transitioned to
an enhanced Delta smelt monitaring program carried out
by USFWS to obtain a broader picture of Delta smelt
abundance than that provided by CDFW's historical annual
spring and fall surveys.

As described earlier, managing water project operations
to try to control temperatures for salmon in the Sacramento
River below Shasta Dam was perhaps the most challenging
facet of CVP operations during the drought. Warm river
lemperalures led to fishery response actions such as
trucking Chinook smalts to downstream release sites,
rather than allowing them to make their way down the
Sacramento River, to improve their chances of survival. This
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action resulted in approximately 75 percent of 34 million
fall-run Chinook smolts being trucked downstream of the
Delta. This action was unprecedented, as normal hatchery
operations truck approximately 10 million smolts during
normal water-year operations.

A paol of anomalously warm water nicknamed "the
Bloh” dominated the northeastern Pacific Qcean in
2014-2016 which, together with warm conditions from El
Nifio, resulted in the northward migration of many species
typically seen off the coast of Mexico. The marine heat wave
distupted ocean food chains through weakening of the
upwelling process that brings cooler nutrient-rich water to
the surface, ultimately reducing food availahility far
camimercial fish stocks as well as for marine mammals.
NMFS declared two California “unusual mortality events,”
pursuant to the Marine Mammal Protection Act, for sea
lions in 2013-2017 and for Guadalupe fur seals in 2015-
2018. Also associaled with "the Blob" was a harmlul algal
bloom that stretched along the entire West Coast from
Alaska through California and resulted in closure of
recreational and commercial fisheries for sardines,
anchovies, crabs, and clams in the affected areas.

CDFW took advantage of drought emergency funding to
improve water supplies at some of its hatcheries and
wildlife managemenl areas, including rehabilitaling
existing wells, drilling new wells, repairing water
canveyance fadilities, and installing new pipelines. State
wildlife areas with such projecls included Honey Lake, Eel
River, Mouth of Cottonwood Creek, Gray Lodge, Upper
Butte Basin, Grizzly Island, Napa-Sonoma Marshes,
Mendota, Carrizo Plain, and the Cosumnes River and
Canehrake ecological reserves. Work at hatcheries included
installation of water recivculation systems, chillers, and
fish rescue units at locations such as the interim San
Joaguin salmon facility and the Mount Shasta, Nimbus,
American River, Merced River, Mojave River, and Fillmore
hatcheries. Emergency drought funding was also used for
implementing a pilot Central Valley steelhead
monitaring plan.

Extensive efforts were made in larger managed streaims
(where dams and other structures regulate flows) to use flow
requirements to control temperatures for Endangered
Species Act-listed species. On Mill and Antelope creeks in
the Sacramento Valley, which support self-sustaining
populations of spring-run Chinook salmon, CDFW
negotiated voluntary agreements with landowners or
diverters to enable monitoring or fish rescue and relocation,
forbearance of diversions, or pravision of instream flows.
These voluntary agreements were spurred by the Water
Board's emergency regulations for the watersheds: water
users could avoid curtailment if they could reach voluntary
agreements with NMFS and CDFW to protect stream flows.
Statewide, a limited number of local voluntary management
agreements addressed low-flow condilions and species
protection. On the Scatt River, voluntary agreements allowed
onstream diversions to continue as long as the diverter
reduced or eliminaled diversions during the base flow late
summerfall season to protect juvenile Coho salmon. These
agreements helped preserve ciitical species resouices but
addressed a small portion of the state. In general, voluntary
agreements are hampeied by a lack of background data on
waler right uses and users, instieam flow species needs, and
staffing requirements.

CDFW carried out a variety of fish rescues during the
drought. More than 850 separale rescues of nalive fishes
were conducted, as well as rescues of at-risk native wildlife,
including the western pond turtle and Amargosa vale,
which inhabitisolated wetlands of the Mojave Deserl. In
same cases, rescued fish were brought into captivity until
their habital recovered. Many salmonid fish rescues
involved capturing and relocating juveniles and adults in
response to fish stranding or capturing individuals for
captive rearing projects to preserve genetic diversity. For
example, juvenile Coho salmon were collected from
Redwood Creek in Marin County and raised in Warm
Springs Hatchery, with adults subsequently released hack
into Redwood Creek to spawn. Rescues focused on the
maost threatened native fish, such as salmon and trout
spedies, and inland freshwater species including species of
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spedial concern, such as the unarmored three-spine
stickleback and Sacramento perch. Although most of
CDFW's drought response efforts were focused on aguatic
spedies, response efforts also included rehabilitation of
wildlife guzzlers, an Amargosa vole captive breeding and
habitat restoration project, and a supplemental feeding
experiment for San Joaquin Valley kangaroo rats.

During the drought, the California Fish and Game
Commission imposed numerous closures of recreational
fisheries to protect species populations. Fishery closures
were implemented an the upper Sacramento River
upstream of Redding, American River, and Merced River to
protect vulnerable anadromous fish. The upper Sacramento
River was eventually closed permanently to protect the
endangered winter-run Chinook salmon. As drought
severity peaked in early 2014, the commission required
whal were described at the lime as unprecedented fishery
closures on the North Coast, an area then experiencing
espedially dry hydrology. In 2016, the commission adopted
emergency regulations authorizing CDFW to impose
temporary closures.

Major challenges encountered

Obtaining near real-time data on streamflow and water
temperature in smaller waterways that lack the
instrumentation infrastructure of the state's major river
systems is difficult. CDFW expended substantial staff
resources during the drought manually collecting water
quantity and quality data on streams important for
salmanid and trout habitat.

CDFW's hatcheries experienced severe difficulties
because of decreased water supply, inferior water quality,
and increased threat of waler pathagens connecled to the
prolonged drought.

The drought worsened the effects of illegal large-scale
marijuana growing operations on remote public lands,
especially federal lands in northwestern California, by
drying up headwater fish and wildlife habitat and
introducing large quantities of fertilizers and pesticides
into sensitive upper watersheds.
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The drought triggered the need at CDFW for additional
support for field monitoring, fish rescues, human-wildlife
conflicts, IT, and internal and external communications.
CDFW had adequate funds for contracts, grants, and some
infrastructure improvements, butfunding to support field
activities was lacking in many cases. Hiring and mobhilizing
staff posed a significant challenge. Eighteen limited-term
stalf were hired to aid in the drought response, but
hundreds of permanent staff in the field and headquarters
shifted responsihilities to address drought.

Alack of resources hobbled the department's ability to
promptly communicate information internally and to
partners, local government, and the public.

Notable State successes

The significant support funding made available through
drought emergency funds allowed CDFW to carry out
much-needed maintenance and upgrades at many hatchery
and wildlife area facililies. Halchery improvements such as
additional water filtration, the use of ultraviolet light to kill
pathogens, and installation of self-contained circular fish
tanks enabled several State facilities to rear trout,
steelhead, and salmon under abnormal conditions.

CDFW was able to implement water-use efficiency
projects al wildlife areas, ecological reserves, and
hatcheries that will conserve water and improve the
function and resilience of the facilities.

There were an unprecedented number of recrealional
and commercial fishery closures atinland and coastal sites
during the drought. The California Fish and Game
Commission adopted emergency regulations allowing
CDFW to tempararily close drought-affected fisheries.
These measures were instrumental for resource protection
in key areas.

The Water Board, State and federal law enforcement,
and federal land management agencies partnered to
investigate and respond to illegal marijuana grows on
puhlic lands. Partnerships also included operations on
tribal lands, including requests from the Yurok Tule River
tribes far large-scale eradication efforts on
reservation lands.
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CDFW teamed with the Water Board to identify a set of
environmentally diverse watersheds for tracking drought
impacts and responses. The Ventura, Shasta, Scott, and
South Fork Eel rivers; Mark West Creek on the Russian
River: and Mill Creek on the Sacramento River are now
permanent reference points for both departments in
evaluating watershed health.

In response to the drought, CDFW began a successful
human-wildlife conflicts program that continues. It has led
to interagency collaborations such as the "Keep Tahoe
Bears Wild" project.

Hatchery improvements made to address the impacts of
the drought have also allowed CDFW to biing into captivity
the masl-al-risk populalions of some fish species, induding
Coho salmon, golden trout, McCloud River redband trout,
Central Valley steelhead, and unarmored three-
spine stickleback.

Efforts where improvement is needed

The lack of stream gauging data on walerways that provide
important habitat for listed anadromaus and inland trout
fish species made it more difficult to plan for fish rescues
and respond to stranding events. With the experience and
data obtained during this drought, efforts should be made
ta identify stream reaches that would be at visk in future
droughts due to high temperalures, low flows crealing
hydraulic discontinuity, or fish passage impediments such
as culverts. These areas should be prioritized for attention
in future droughts.

The extensive environmental monitoring effort made
during this drought demonstrated that moie IT support for
ecological mapping, data management, and programming
is needed, especially for field operations and relaled dala
collection. Dedicated IT resources would allow field
personnel to concentrate on being in the field and support
improved communications between CDFW and other
agency partners and the public.

The 24-manth, limited-term positions provided to CDFW
and other agencies including the Water Board for droughl
response were insufficient to support drought response or

to plan for or prepare for future droughts; the drought
lasted well beyond two years. Pevmanent staffing is needed
to support ongoing drought preparedness, with those
resources shifting to drought respanse when dry
conditions occur.

A CDFW drought communications center should be
established to improve internal coordination and
information sharing and to prepare notices and news
releases for the public.

Recommendations for improving

State response

Allocale addilional staff resources for drought
preparedness, environmental resilience actions, IT support,
and communications.

Beller account for species needs (including temperature)
when making supply allocations at the start of a dry year.

Develop instream flow science and data and make that
data available to the public so that local groups can better
plan for and manage their own watersheds.

CDFW will work with DWR and the Water Board to
identify waterways where long-term State investment in
monilaring infrastructure is warranted as agencies
implement SB 19, the 2019 law that requires development
of a plan to address gaps in the State’s stream
gauge network.

Additional funding will be needed to upgrade the water
supply infrastructure at many CDFW-owned sites, including
hatchery water treatment and water conservation
improvements.

2.6 WATER CONSERVATION

Major drought response activities undertaken
The 2012-2016 drought was the first time the State
imposed mandatory urban water use reductions on all
urban suppliers. Due to its requlatory authorities, the Water
Board led mandatary water use veduction effarts. DWR's
most visible activity was administration of the Save Qur
Water public outreach program, which was carried out by
the Association of California Water Agencies (ACWA) under
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a DWR grant. DWR was also directed to lead an initiative to
partner with local water districts to update the State's
Model Water Efficient Landscape Ordinance (MWELD) and
to replace 50 million square feet of lawns and turf with
drought-tolerant landscapes.

State-mandaled urban water use reduction began with
an initial request for a voluntary statewide 20 percent
reduction in autdoor urban water use followed by a series
of mandatory water use restiictions imposed via
emergency regulations adopted by the Water Board. The
regulations targeted specific types of behavior and requived
local water suppliers to reduce demand for water in their
service areas. A chronology of the evolution of the
restrictions over the course of the drought is summarized
in the sidebar.

There were no State-mandated conservation
requirements imposed on agricultural water use directly
comparable to those for urban water use. As described in
Section 2.3.3, however, reduced surface water availability
resulted in both a greater dependence on groundwater and
a substantial reduction-approximately 500,000 acres—in
irrigated acreage (fallowing). Moreover, some reductions in
urban and agricullural water diversions occurred during the
normal process of water rights administration (curtailments
for junior priovity users). Through a 2015 executive order,
agricultural water suppliers were required to incdude
drought management plans in their 2015 update of
Agricultural Water Management Plans, and a new
requirement was imposed on smaller agricultural water
suppliers (those serving 10,000 to 25,000 acies of irrigated
land) to prepare drought management plans.

In May 2015, the Water Board adopted an emergency
conservation regulation, in response to the Gavernor's April
2015 Executive Order B-29-15, requiring a 25 peicent
reduction in overall potable urhan water use statewide. The
regulation distributed urban water suppliers among nine
tiers of water use reduction, ranging from 4 percent to
36 percent based on overall waler use. The regulation
required manthly reporting on suppliers’ conservation
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achievements, enabling the Water Board to determine if
water suppliers were on track for meeting their conservation
standards, and it allowed the Water Board to take
enforcement action when necessary. The aclions were
designed to safequard the state’s remaining water supplies
in preparation for a possible fifth year of drought.

The Water Board modified its emergency regulations to
a "stress test” approach to better account for local climate
zones and differences in reserve supplies. Under the stress
test approach, suppliers were to assess their supply sources
hased on the assumption that the next three years'
precipitation would be the same as in Water Years 2013-
2015 and reduce their water use if they identified a
shortfall between projected water availability and
demands. Of the 411 water suppliers covered by this
requirement, 83 percent passed the three-year stress test
and would not be subject to mandatory water use
reductions, 9 percent would need to implement some level
of reductions, and 8 percent did not submit stress test
results and would be subject to the previously imposed
water use reduction tiers (Figure 2.11).

The May 2016 Executive Order B-37-16 addressed
aspects of the ongoing State regulatory process for drought
but focused largely on "making waler conservation a
California way of life.” It divected the Water Board and DWR
to develop new permanent water use reduction targets that
would build from and expand on the savings froma
requirement enacted in 2009 calling for a 20 percent
reduction in per capita waler consumplion by 2020.

The April 2017 Executive Order B-40-17 lifted the
statewide emergency proclamation and resulted in
termination of the mandatory diought emergency water
conservation requirements. The Water Board reviewed the
state's water supply conditions and lifted the stress test
requirements and remaining mandatory conservation
standards for water suppliers. Monthly veporting of water
use and prohibitions against wasteful practices, such as
watering lawns after rainfall, remained in place. Executive
Order B-40-17 also divected continued actions related to
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Chronology of State-Mandated Reductions in
Urban Water Use

» January 2014, A proclamation of statewide emergency
due to drought calls for State agencies, led by DWR, to
execute a statewide water conservation campaign built
on the existing Save Our Water campaign and calls for
Californians to reduce their water use by 20 percent.
Local water agencies are asked to immediately
implement their water shortage contingency plans.
DWR subsequently executed an $11 million contract
with the Association of California Water Agencies
{RCWA) for Save Qur Water.

»

April 2014. A proclamation of a continuing state of
emergency orders the Water Board to adopt emergency
regulations directing urban water suppliers not already
implementing drought response plans to limit "outdeor
irigation and other wasteful water practices.” The Water
Board was lo request by June 15 an update from water
agencies on actions to reduce water usage. The
proclamation further arders that homeowners
association provisions prohibiting compliance with
conservation requirements are void and unenforceable.

»

July 2014. Water Board Resolution No. 2014-0038
{emergency regulations) prohibits specified uses {e.g.,
washing sidewalks and driveways with potable water)
and orders urban water suppliers to implement
provisions of their water shortage contingency plans
that impose mandatory restrictions on outdoor
irigation of ornamental landscapes and turf with
potable water, or limit customers’ outdoar irrigation to
two days per week or achieve equivalent water use
reductions. It further orders suppliers to submit monthly
monitoring reports to the Water Board.

March 2015. Water Board Resolution No. 2015-G013
readopts and edits the sunsetting July 2014
regulations.

» April 2015. Executive Grder B-29-15 directs the Water
Board and the California Public Utilities Commission
(CPUC) to impose restrictions on water suppliers to
achieve a 25 percent reduction in potable water use
through February 2016, including commercial, industrial,
and institutional users. It further directs the Water Board
and CPUC to direct suppliers to develop rate structures
and pricing mechanisms including “surcharges, fees,
penalties” to maximize water conservation. It orders the
Water Board to prohibit irrigation with potable water of
oramental turf on publicstreet medians, and irrigation at
newly constructed homes, excepting drip and microspray
systems, and requires urban suppliers to provide monthly
information on water usage, conservation, and
enforcement “on a permanent basis." The executive order
directs DWR to update the State Model Water Ffficient
Landscape Ordinance through expedited regulations; the
ordinance is intended to reduce landscape water use,
including limiting the portion of landscapes thal can be
covered in turf. Additionally, the executive order requires
DWR to lead an initiative in partnership with local
agendies to replace 50 million square feet of lawn with
drought tolerant landscapes, with DWR to provide funding
for replacement programs in underserved areas. It also
orders the California Energy Commission lo adopt
emergency regulations establishing standards to improve
efficiency of plumbing fixtures such as toilets and faucets.

May 2015. Water Board Resclution No. 2015-0032
(emergency requlations) places water suppliers into one of
nine water reduction tiers, which are assigned a water use
reduction amount ranging from 4 percent to 36 percent
based on overall water use. (For example, the San
Francisco Public Utilities Commission is assigned an

8 percentreduction, while the City of Redding must
reduce water use by 36 percent.) Other requirements of
the prior emergency regulations are carried forward.
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» November 2015. Executive Order B-36-15 directs the
Water Board to extend urban water use restrictions
through Getober 2016, and to consider madifying its
restrictions to address uses of potable and non-potable
water and to incorporate insights gained from the
existing restrictions.

February 2016. Water Board Resolution No. 2016-0007
revises prior emergency regulations, including, where
applicable, a reduction in mandated water use
reductions of up to four percentage points to reflect
regional climate differences.

May 2016. Executive Order B-37-16 (making water
conservation a California way of life) directs the Water
Board to adjust emergency regulations through January
2017 "in recognition of the differing water supply
conditions across the state,” and to also develop by
January 2017 a proposal to achieve a mandatory
reduction in potable water use that “builds off the
mandatory 25% reduction called for in Executive Order
B-29-15 and lessons learned through 2816." It further
orders the Water Board to permanently prohibit
practices wasting potable waler, such as hosing off
sidewalks and driveways and irrigating ornamental turf
on public street medians. The order directs DWR to work
with the Water Board to develop new permanent water
use reduction targets, building off the existing legal
requirement fora 20 percent reduction by 2020, with
the targets to be customized to the unique conditions of
each wateragency, and to generate more statewide
reduction than existing requirements. It further directs
DWR and the Water Board to permanently require urban
suppliers to issue a monthly report on their water use,
amount of conservation achieved, and any

enforcement efforts.

May 2016. Water Board Resolution No. 2016-0029 calls
for water suppliers to self-certify their supply reliability,
substituting a “stress test” approach for the previous
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water use reduction tiers approach. Suppliers are to assess
their water supply availability assuming the next three
years' precipitation is the same as it was in Water Years
2013-2015, and to implement water-use reduction
measures if they identify a shortfall between projected
demands and supplies associated with the three-year
projected precipitation. Suppliers not carrying out a stress
test are required to reduce their water use at mandated
tiered levels.

August 2016. The Water Board releases results of the
"stress lest” submittals for 379 water suppliers. Most of the
suppliers passed the stress test, meaning that no
state-mandated water use reduction is required. Thirty-six
suppliers identify a need for some level of mandated water
use reduction, and 32 suppliers do not submit a stress test
analysis and are required to meet the March 2016 water
use reductions.

February 2017 Water Board Resolution No. 2017-0004
adopts emergency regulations to continue mandatory
water use reductions, which prohibit wasleful practices and
sel a conservation mandate for water suppliers that do not
have enough water to withstand three more dry years
(“stress test"), in response to the pending February 28,
2017, sunset date of the regulations adopted by

Resolution 2016-0029.

April 2017. Executive Order B-40-17 lifts the proclamation
of statewide drought emergency and directs the Water
Board to rescind those portions of its emergency
reqgulations that require a water supply “stress test” or 3
mandatory conservation standard. It directs the Water
Board to continue development of permanent prohibitions
on wasteful water use and requirements for reporting water
use. {The Water Board voted to make monthly reporting
mandatory on April 21, 2020 ) It further orders the Water
Board and DWR to continue implementing actions called
for in Executive Order B-37-16 (making water conservation a
California way of life).
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Figure 2.11: Results of Water Board "Stress Test" Process for Setting Mandatory Urban Water Use Reductions
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The above results include one supplier new to reporting that also submitted “stress test”
information, bringing the total number of urban water suppliers to 411.

"making water conservation a California way of life.”
Subsequently, 2018 legislation codified the Slate's role in
efficient urban waler use, including setting a slatulory
standard for indoor residential water use and requiring the
Water Board—in coordination with DWR-to adopt standards
for outdoor residential water use; outdoor commercial,
industrial, and institutional water use; and water loss.

Major challenges encountered
Although ample slalewide dala were available for reservoir
storage amounts, water project allocations, and water
levels in major groundwater basins, data were lacking on
fractured vock groundwater resources (important for small
water systems in rural areas), real-time urban water use,
and, importantly, the likely duration of drought conditions.
Past California droughts had demonstrated that larger
urban water suppliers were generally well-prepared to
weather multiyear droughts. But the two particularly dry
years of 2014 and 2015, record warm temperatures, and
extensive news media coverage of a severe 10-year drought
in parts of Australia amplified uncertainty that helped lead
to the imposition of mandatory urban water use reductions.
Many water districts complained that the mandatory water
targets were too inflexible and failed to account for local
water supplies, lacal conditions, and other factors. As

ratepayers conserved and water sales fell, many districts
raised rales, added fees, lapped reserves, or delayed
infrastructure projects lo cover fixed cosls and cope
financially. The availability of current data an uthan water
use likely would have reduced the uncertainty.

Califarnia hameowners who took advantage of rebates
offered by DWR or a local water district to replace turf with
drought-tolerant landscaping found themselves in a gray
area in terms of federal taxes. While the turf-removal
rebates were exempt from California taxes by AB 2434,
enacted in 2014, the U.S. tax code only provides tax
exemptions for rebates that are related to improving energy
efficiency, not water-saving measures. The State and water
districts including the Metropolitan Water District of
Southern California (MWD), which invested $340 million in
a lurl-rebale program duving the drought, sent 1099 forms
to rebate recipients and advised them to work with tax
experls to figure out how to handle any federal tax
implications of the rebales.

Notable State successes

Given that half the water used in urban areas goes to
irrigated landscapes, the 2015 update of the MWELD will
save significant amounts of water in coming decades. Local
governments must set landscape requirements for new or
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retrofitted developments that meet or exceed the MWELO.

DWR and local water districts exceeded the State goal to
replace at least 50 million square feet of lawn and turf with
more drought-tolerant landscapes. Rebate programs
funded by DWR and MWD, for example, have led to the
removal of at least 167 million square feet of turf since
2015. That amounts to approximately 3,800 acres of
converted landscaping.

The combination of mandatory urban water use
reductions and extensive public outreach campaigns were
successful in reducing water use. In the six months after
the emergency regulation took effect, Californians reduced
their water use hy 25.5 percent. From June 2015 through
February 2017, over 2.6 million acre-feet of water were
saved through urban water conservation during the
drought, enough to supply over 13 million people-more
than a third of the state’s population-for a year. This was at
a time when the state as a whole experienced substantial
shortfalls in agricultural supplies and environmental flows.

Past droughts had already demonstrated that
Californians were responsive to voluntary education and
outreach about water use reduction during drought. With
the additional threat of mandatory penalties, almost all
water suppliers covered by the Water Board's emergency
regulations were ahle to reduce their use by the mandated
amounts. Many communities weathered the drought
without having to develop new supplies, which tend to be
more costly than demand management measures. Relying
on conservation and efficiency first moderated rate
increases. Many communities have permanently banned
some of the wasteful water uses the Water Board prohibited
under the emergency regulations. Nearly three years later,
water use rates remain low, suggesting that the savings
may be locked in over the long-term and that Californians
are making efficiency a way of life (Figure 2.12).

The Water Board's monthly reporting data helped to
communicate conservation successes and shortcomings,
informing and engaging the public, academics, media,
suppliers, and other agencies.
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Efforts where improvement is needed

State turf replacement grants discouraged the installation
of hardscapes (such as concrete or gravel) as turf
replacement. But hardscapes were allowed under some turt
rebate programs funded by local agencies, allowing, in
some areas, living landscapes to be replaced with materials
that can increase urban heat island effects and contribute
to greater stormwater runoff.

The 2012-2016 drought was the first drought in which
widespread tree mortality was reported in urban settings,
likely the result of a combination of low precipitation, high
temperatures, and a lack of emphasis on tree care as local
water districts imposed mandatory water use reductions.
Statewide data to quantify the impacts of drought on
California's urban tree canopy are not available; the
California Department of Forestry and Fire Protection's (CAL
FIRE's) urban forestry program compiled a statewide urban
tree canopy survey in 2012 but has not yet updated that
survey. Urban tree canopy assessment data are available on
an ad hoc basis from some cities. A 2016 assessment for
the City of Sacramento, for example, reported that
8 percent of the city's tree canopy was dead or dying and
11 percent was in poor condition. Other data are available

Dead trees in Los Angeles’ Griffith Park in 2016. Mature trees in residential
and municipal fandscapes suffered as irrigation was cut back and lawns were
removed or allowed to die. The City of Los Angeles lost an estimated 14,000
trees in its parks in 2014 because of drought, according to the Los Angeles
Department of Recreation and Parks.
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only for trees on public property, such as parks or street
medians, where local agencies inventoried trees under
their jurisdictions. Loss of urban tree canopy due to draught
is particularly significant considering the findings of a 2017
study funded by CALFIRE and the U.S. Forest Service
(USFS) (McPherson et al. 2017) that California has the
lowest amount of urhan tree canopy in the United States.
Mature urban trees cannot easily be replaced, and even
higher-waler-use urhan trees are a worthy investment of
scarce water during a drought given the many henefits they
provide from an ecosystem services standpaoint, as well as a
quality-of-life standpaint.

Recommendations for improving

State response

Any imposition of mandatory water use reductions during
drought should balance statewide, "we're-all-in-this-
together" approaches with ways to account for local and
regional differences in climate and water availability.
Improving the State's ability to collect, manage, and
analyze data on local water quality, available quantity of
surface water, groundwater levels at a monthly time
interval, number of sources at each waler system, and
water use would support this effort.

Maintaining locally appropriate urban environments is
essential for urban quality of life and sustainability. Certain
types of urban landscapes can provide important wildlife
habitat, help manage stormwater runoff, and are
increasingly impartant for climate change adaptation.
Meeting urban water needs during droughts should
account for meeting water needs of appropriate outdoor
landscapes. Public messaging should incorporate the need
to conlinue walering trees.

The State should provide training on the MWELO to city
and county planners to ensure compliance with these
State standards.

The State should support efforts to explicitly exempt
rebates related to water efficiency in the U.S. tax code and
to permanently reinstate—and broaden to other water
conservalion measures—the California tax exemption for

turf-removal rebates (AB 2434 of 2014) that
expired in 2019.

The Water Board's "stress test” during the drought
showed that most large urban suppliers were prepared to
withstand continuing severe drought hydrology, illustrating
the value of having a water supply factor of safety against
conditions that cannot be predicted. Having a factor of
safety against the unforeseen is paramount because
demand hardening will eccur as Californians become more
efficient in water use and adopt the requirements of “make
water conservation a California way of life.” Water agencies
that approve new development on canserved supplies are
increasing the drought vulnerability of their systems unless
they make compensatory provisions for access to dry year
supplies. Agencies should be prepared for the unexpected
and not assume that emergency conservation measures
will be sufficient in the absence of an adequate factor of
water supply safety.

If emergency conservation is needed during drought,
demand hardening will require suppliers to roll out more
targeted measures. The State should work with
stakeholders and local and regional water suppliers to
investigate how to design affordable water rates that
incentivize emergency savings and prevent major revenue
shortfalls during drought and also to understand the
market penetration of various efficiency devices.

2.7 FIRE PROTECTION

Major drought response activities undertaken
Drought effects reverberate. They sel the stage for elevaled
wildfire risk, which in some areas can be followed by the
potential for post-fire debris flows in bumned areas, such as
the devastating 2018 debris flow in Montecito. Substantial
water infrastructure was destroyed or damaged in the recent
wildfires and Southern California debris flows, with the level
of damage frequently exceeding historical precedents.
According to CALFIRE data through 2018, four wildfives
during the drought period ranked amang the top 20 far
greatestarea burned in California: the Rush (Lassen
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Figure 2.12: Statewide Urban Water Production as Compared to a 2013 Baseline
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County, 2012% Rim {Tuclurmna County, 2013} Rourgh
{Fresno County, 2015}, and Scheranes {Monterey County,
2018 fires. Additionally, the Valley {Lake/Napa/Soncrna
counties, 20150 and Butte (AmadonCalaveras counties,
2015 fives were rarked on CAL FIRE's list of top 20 most
destructive wildfives. The Rim Fire was notable for
watershed and infrastructure darane aivund the San
Francisco Public Utilities Commission's Hetch Hetchy
Reservoir, Cheny Reservoir, and Lake Eleancr, induding
darnage to the Lower Cherry Agueduct and the Holm
Powerhouse and power distribution lines. The utility's
estimated emergency response and infrastructure repair
costs were roughly $40 million.

Although a wet 2017 marked the end of hydrelogic
drought for much of the state, the diought's effects on the
landscape rernained in the form of dead vegetation that
could fuel later wiliires. Following the drought, Water Year
2018 marked a return to dry conditions statewide, with
nearly all of the state experiencing below-average
precipitation, and much of Seuthern California receiving
half ar less of its annual averane precipitation. Water Year

2018 will be rermembered notor its water supply
conditions but for the new recerds setfor wildfires and
wildfive-related damanes. The diought years had provided
arnple dead and dry vegetation which, followed by the very
wet conditions of 2017 that encouraged heavy growth of
yrasses, setthe stage for unprecedente d wil dfives.

Fires cecuning duing WaterYear 2018 set records and
impacted watersystermns from the Cregon border to
Southern California. The October 2017 Tubhs Fire in Napa,
Lake, and Sonorma counties surpassed the previcus record
for California's most destructive five, devastating a highly
wrbianized area and cavsing extensive damane to the City of
Santa Rosa's water distribution system. The Decernber 2017
Thomas Fire in Ventura and Santa Barbara counties briefly
ranked as the largestwildfive in the State's records,
resulting in boil water crders for residerts in Ventura, Santa
Paula, and Gjai. In addition, this fire was fol lowed by a
January storn with heawy rainfall on the bumed area,
trigyering massive debiis flows in Montecito that resulted
in the deaths of 23 pecple, destioyed water system
infrastructure, and rendered water tre atrment plants
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inoperable. The debris flows moved approximately
890,000 cubicyards of material, damaging or destroying
558 homes and causing an estimated $1 hillion in
damages. The July 2018 Carr Fire in Shasta and Trinity
counties burned the area surrounding Reclamation’s
Keswick Dam and powerplant, requiring evacuation of plant
operators and resulting in boil water advisories for
residents served by several small community services
districts. The July 2018 Klamathon Fire in Siskiyou County
left the small community of Hornbrook without water for
two months, and the Ferguson Fire near Yosemite National
Park that same month closed portions of the park and
caused a hoil water advisory for the community of Yosemite
West. At the start of Water Year 2019 (in November 2018),
the Camp Fire in Butte County set an unfortunate record for
being the state's deadliest wildfire. The fire killed 85
people and virtually destroyed the town of Paradise in
Butte County, including much of the municipal

water system.

Due to the relative ahsence of winter storms and record
warm conditions, it was observed that the wildfire season
(particularly in Southern California) was becoming virtually
year-round, requiring an extended readiness capability
from CAL FIRE. Drought emergency funds provided for
some of the aircraft support needed by CALFIRE for wildfire
response and allowed CAL FIRE to purchase additional
equipment and respond to drinking water supply shortages
at its facilities.

CALFIRE also played a lead role in responding to the
widespread tree mortality caused by the drought. The
drought's five-year duration, coupled with high
temperatures, weakened trees throughout the state and
made them vulnerable to hark beetle infestation, with
particularly acute impacts in the central and southern
Sierra Nevada. The rapid and abundant tree mortality
resulted in the October 2015 issuance of a State emergency
proclamation ordering State agencies, utilities, and local
governments to remove dead and dying trees in high-
hazard zones such as those adjacent to roads, power lines,

Tree die-off scenes like this were common in the central and southem Sierra
Nevada. Foothill residents and county governments were challenged by the
costs of removing dead and dying trees and disposing of the massive amounts
of resultant biomass. Photo credit: CAL FIRF

and structures—a proclamation that was subsequently
extended by Executive Order B-42-17. CAL FIRE was an
active member of the Tree Mortality Task Force, which
brought together State and federal agencies, counties,
utilities, and others following the emergency proclamation.
A USFS spring 2017 aerial survey estimated that
129 million trees had died in California's forests since
2010. While some trees may be killed relatively quickly by
drought or drought-related insect damage, others may
decline slowly; the full extent of drought-related tree
mortality may not be apparent until well after hydrologic
drought has ended. Large areas of standing dead trees
remaining on the landscape create a wildfire risk that
persists after the end of hydrologic drought conditions.
Recognizing the increasing frequency of damaging fires,
challenging fuel conditions, and impaired forest health due
to drought, CAL FIRE took actions to reduce immediate
drought impacts and prepare for future droughts, including
identification of high-hazard zones following the
widespread tree mortality and removal of dead trees
representing a public safety threat in the highest-hazard
zones. CAL FIRE and the USFS coordinated on
implementation of fuel reduction projects and forest
restoration efforts across ownership boundaries. CAL FIRE
also explored options for encouraging hiomass utilization
associated with removal of trees killed by bark heetles.
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Major challenges encountered

The drought’s record warm temperatures and very dry
hydrology resulted in a year-round wildfire season in parts
of the state, requiring greater commitment of resources for
fireflighting than that historically experienced. The
increased firefighting workload reduced the availahility of
crews for fuel management projects. Fuel loads increased
in many paits of the state because of the extensive and
severe tree mortality.

Lack of infrastructure for biomass utilization reduced
feasihility of fuel treatment in many areas, and economic
constraints hindered utilization of the dead wood. Most
tree mortality occurred on federal lands, and response
coordination with federal land managers was challenging.

There was limited monitoring information on drought
stress, bark beetle outbreaks, and beetle population
dynamics.

Notable State successes

SB 859 enacted in 2016 encouraged use of forest biomass
from high-hazard zones as part of the State's renewable
energy portfolio and created a working group for
expanding wood producl markets.

A master Good Neighbor Agreement pursuant to federal
Farm Bill authorities was executed in 2016 hetween the
California Natural Resources Agency and the USFS,
providing a broad ahility for State-USFS coordination on
forest restoration and hazardous fuels reduction projects.

The substantial State funding commitment (nearly
$1 billion over five years) for forest health projects will aid
in managing future wildfire risk.

Efforts where improvement is needed

Increased forest management to treat forests before major
stressors such as drought and bark beetle infestations
occur would aid in managing wildfive visk. Investments in
tuels reduction and other management projects could be
prioritized for projects that offer multiple benefits, such as
wildlife habital and recreation.

CHAPTER 2: STATE DROUGHT RESPONSE ACTIONS

Recommendations for improving
State response

Large-scale forest restoration is needed in California
because of decades of fire exclusion practices, a legacy of
large tree removal, and a warming climate. Current limited
resources often go to address immediate impacts and
public safety hazards following major fives, leaving
long-unburned forest areas vulnerable to future
calastrophic fires. Proactive rather than reactive forest
management allows for up-front formulation of multi-
benefit projects. Climate change is expected to increase the
length offive seasons and the number of large, intense fives
in California and other western states (Williams et al. 2019,
Goss et al. 2020). These fires are expected to have greater
impacts on watersheds and increase post-fire erosion.

Improving the health of headwater forests in Califarnia—
and in the Sierra Nevada in particular, where approximately
60 percent of the state’s developed surface water supplies
originate—will provide an array of social, economic, and
environmental benefits across multiple sectors and
geographies. The best way to realize these benefits is to
reestablish and maintain lower densities of trees, which
will help make these forests more resilient to drought,
calastrophic wildfire, and bark beetle epidemics. Increasing
the pace and scale of headwater forest management can
reduce the risk of severe wildfire and lower the threat of
post-five erosion. CAL FIRE should continue collaborating
with the USFS in the disseminalion of and response lo
annual tree mortality survey results, including funding
research and monitoring. Additionally, CAL FIRE's urhan
forestry program tree survey is a valuable tool for assessing
the impacts of drought and mandated urban water
conservation programs on the state's uthan tree canopy
and should be continued.

The active wildfire seasans experienced during the
drought and the catastrophic fires in the subsequent years
illustrate the need for increased attention to multi-hazard
planning by water suppliers. DWR, in collaboration with the
Water Board, CAL FIRE, and the Department of
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Conservation, should review oppartunities for encouraging
greater emphasis an multi-hazard planning for
urhan suppliers.

2.8 EMERGENCY HUMAN ASSISTANCE

Major drought response activities undertaken
Assistance related to emergency drinking water is
described in the preceding drinking water section.

Institutional response actions taken in this drought
built upon and expanded the direct State social services
assislance for drought impacls first seen in the 2007-2009
drought. The priar drought had seen limited use of
California Disaster Assistance Act funds to provide
supplemental assistance to local governments and
nanprofit organizations for food bank programs in the San
Joaguin Valley that were used to help mitigate impacts of
the loss of agricultural jobs caused by drought. Secial
services assistance was greatly expanded in the 2012-2016
drought and was especially focused on rural San Joaguin
Valley communilies affecled by job losses or veduced work
availahility due to cuthacks in agricultural production.

By the spring of 2017, the Department of Social Services
had provided mare than two million boxes of food 1o
community foad banks in drought-affected counties. More
than half of the food distribution occurred in the Tulare
Lake Basin (Fresno, Kings, Tulare, and Kern counties); other
counties receiving assistance included Merced, Santa Cruz,
Santa Barbara, Riverside, and Imperial.

The Department of Community Services and
Development (CSD) provided assistance to drought-
impacted, low-income households for residential water
bills, and to farmworkers and other low-income agricultural
workers Tor lemporary housing and for employment
support services, such as training and placement. CSD used
& federally funded community services block grant for the
pilot project to help low-income househalds pay their water
hills. CSD also administered a divect-install toilet retrofit
program for disadvantaged communities under a
Proposition 1-funded contract with DWR, using CSD's
existing network of local service providers.

The Department of Housing and Community
Development entered into contracts with entities such as
local housing authorities (e.g., the Housing Authority of
Tulare County) and nongovernmental organizations (e.g., La
Cooperativa) to provide relocation and rental assistance to
households without a potable water supply.

Major challenges encountered

Efforts were needed to define which areas were eligible for
drought emergency assistance because of drought-specific
impacls, such as loss of work due to agricultural water
shortages. San Joaquin Valley counties, for example, have
areas of both urban and rural paverty, and there was
concern that meeting potential needs in preexisting urban
disadvanlaged areas nol deplele the resources intended for
rural farmworker communities directly affected by drought.
Notable State successes

Existing relationships with counties and local
nongovernmental organizations such as food banks
facilitated the distribution of assistance to residents,
especially in disadvantaged communities. The assistance
could not have been provided so efficiently without the
partner organizations.

Efforts where improvement is needed

It would have been helpful to have had more lead time
regarding the start of the drought emergency to allow
assistance programs to come up to speed more rapidly
once the emergency was proclaimed.
Recommendations for improving

State response

There was relatively low interest in assistance for temporary
relocation due to drought-related job losses (e.g., loss of
{arm work), as residents generzally preferred to remain in
their communities or make more permanent arrangements
to settle elsewhere. Thought should be given on how to
hest to prioritize emergency housing assistance far
drought response.
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Major drought response activities undertaken
Emergency drought legislation enacted in early 2014

(SB 103} included $10 million for the State Water Efficiency
and Enhancement Program (SWEEP), administered by the
California Department of Food and Agriculture (CDFA) in
cooperation with the Water Board and DWR. The program
provides grants to agricultural operations for
implementation of water conservation measures that result
inincreased water use efficiency and reduced greenhouse
gas emissions. Initial funding for SWEEP came from the
State's cap-and-trade carbon auction proceeds. Eligible
system components included (among others) soil moisture
manitoring, drip systems, low pressure irrigation systems,
pump retrofits, variable frequency drives and installation,
of renewable energy to reduce on-farm water

use and energy.

Legislation enacted in 2009 had required that
agricultural water suppliers serving more than 25,000
irrigated acres (large suppliers)initially adopt agricultural
waler management plans (AWMPs) by December 2012, and
then prepare and submit updates to DWR beginning in
December 2015 and every five years thereafter. Suppliers
serving 10,000 to 25,000 acres {medium suppliers) were
not required to submit plans unless State funding was
made available for that purpose. Executive Order B-29-15in
April 2015 directed DWR to require medium suppliers to
prepare and submit AWMPs by July 2016; DWR was also
divected to prioritize grant funding for plan development.
The executive order further provided that plans of both
large and medium suppliers were to include a drought
management plan and quantification of water supplies and
demands in 2013, 2014, and 2015, to the extent that data
were available. In 2015, there were an estimated 54
agricultural water suppliers meeting the 25,000-acre
threshold, representing approximately 4,074,400 irigated
acres. DWR conducted extensive outreach on plan
preparation and offered technical assistance. In 2015, 47
agricultural water suppliers submitted AWMPs; 7 did not.
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No suppliers notified DWR of an AWMP in progress.

In 2016, there were an estimated 39 agricultural water
suppliers in the medium category, representing
approximaltely 594,600 inigated acres. In thal year, 26
agricultural water suppliers submitted AWMPs, 8 did not,
and 5 suppliers notified DWR of AWMPs in progress.

UC Davis researchers using models and federal and
State researchers using satellite data separately concluded
that mare than 500,000 acres of farmland in California
were idled due to drought in 2015. UC Davis economists
eslimated the season farm-related job losses tied to
drought at 7,500 in 2014 and 10,000 in 2015. CDFA
partnered with the UC Agricultural Issues Center to condudt
an economic analysis of drought impacts on the state’s
agricultural sector. The vesults helped inform and guide
decision-making during the drought period and provide
perspective on socioeconomic impacts to the southern
Central Valley region, where 72 percent of drought losses
occurred during 2014 and 2015.

Additionally, CDFA continued its cooperative agreement
with the USDA's National Agricultural Statistics Service to
prepare and distribule statistics on California agriculture.
Statistical information includes estimates of planted and
harvested acreage, production, stocks, and crop use. Yield
and production forecasts are issued manthly during the
growing season.

CDFA served as an informational resource for farmers,
disseminating information and connecting farmers to USDA
financial assistance programs.

Major challenges encountered
Agricultural water shortages, especially in the San Joaguin
Valley, resulted in land fallowing and associated
socioeconomic impacts to disadvantaged communities
largely dependent on agricultural employment. State
responses to these impacts—such as supporting food banks
and emergency housing assistance—were described
in Section 2.8.

DWR expended substantial staff iesources on outreach
and technical assistance for AWMP preparation, especially
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for the medium agricultural suppliers who were preparing
plans for the first time. Despile extensive oulreach, not all

water suppliers submitted the mandated plans, illustrating
the limitations of voluntary compliance. (Other than loss

of eligibility for some State financial assistance programs,

the requirement for plan submittal had no

enforcement provisions.)

Notable State successes

Since the SWEEP program's 2014 inception, CDFA has
awarded $871.8 million in grants, resulting in an estimated
savings of 117,000 acre-feet of water annually.

As described in Section 2.1, the USDA's Rural
Development agency was an important partner in working
with the Water Board and DWR to provide assistance ta
rural water systems experiencing drinking water shartages,
many of them farmworker communities in the San
Joaguin Valley.

Efforts where improvement is needed

The experience with AWMPs illustrated the need for
enforcement tools to bolster their submission. Legislation
enacted in 2018 provided DWR the authority to contract
with a third party for correction of deficient AWMP
submittals with the costs to be recovered from the water
supplier and authorized DWR ta levy fines not to exceed
$25,000 for failure to submit an AWMP.

Agricultural water users need longer lead times for
forecasts of water supply availahility, and impraved
certainty in forecasts. Growers typically finalize annual
planting decisions hy February or March at the latest, and
likewise, decisions about participating in water transfers.
The very dry hydrology of 2014 and 2015 was particularly
challenging because it was not known until relatively late in
the season if allocations to CVP and SWP water rights
cantractors would be reduced; those supplies frequently
drive the annual water transfer market. With both years'
minimal snowpack conditions, the ahility to estimate spring
runoff was reduced to reliance largely on the longer-term
precipitation forecasts that have little present skill. Water
supply forecasting will be incieasingly challenging as

warming temperatures reduce snowpack accumulation,
espedially in the lower-elevation Sacramento River Basin.
Better forecasting will also be needed as SGMA
implementation grows and expands, because pumping
limitations in many basins will reduce the ahility to use
groundwater as a shortage management toal.
Recommendations for improving

State response

CDFA agricultural stakeholders found the process of
making voluntary water transfers from Sacramento Valley
sellers to south-of-Delta buyers to be confusing during the
drought, in part because of annual changes in the process.
For many years, DWR and Reclamation have jointly updated
a technical white paper (most recently in 2019) explaining
the process for obtaining approval to use SWP or CVP
facilities for third-party water transfers; this document
could be more broadly communicated to the

agricultural community.

Annual variability in transfer activity reflects hydralogic
conditions (e.g., no water available for transfer, no capacity
available to convey water), and efforts could be made to
improve forecasts of potential water supply availability at
longer lead times. DWR should work with the research
community to develop experimental forecasts of seasonal
canditions at the beginning of the wet season and at its
halfway point, and to communicate the implications of
forecasted conditions for water transfers.
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Acting on Lessons Learned
from the 2012-2016 Drought

3.1 IMPROVE DROUGHT RESILIENCE AND
REDUCE VULNERABILITY

In April 2019, with Executive Order N-10-19, Governor Gavin
Newsom called on State agencies to prepare a water
resilience portfalio to meet the needs of California’s
communities, economy, and environment through the

21st century. The executive order called for an integrated
suite of actions that emphasize, among other principles,
regional coordination, partnerships, use of natural
infrastructure such as floodplains and wetlands,
approaches that provide multiple benefits, and innovation
and technology.

The administration’s Water Resilience Portfolio, released
in January 2020, emphasizes State support for regional
diversification of water supplies through efficiency,
recycling, stormwater capture, desalination, and protection
and more sophisticated use of groundwater basins. The
portfolio also emphasizes the need for regions to work with
stakeholders including tribes and disadvantaged
communities to develop drought contingency plans for
communities and the environment. Water resilience
includes protecting and enhancing ecosystems, and
additional water supply development must be balanced
and weighed in consideration of environmental needs. The
Water Resilience Portfolio calls for establishment of
regional instream flow metrics to help regions better
protect fish and wildlife by quantifying the timing, quality,
and volume of flows they need.

Drinking Water Supplies
Large urban water agencies have more capacity to prepare
forand respond to drought than smaller systems, and most
have historically experienced drought primarily in the form
of financial impacts that are ultimately passed on to
ralepayers. Investing in major regional interconnections
thatfacilitate water transfers and support disaster
preparedness impraves drought resilience for large urhan
agencies. Having dedicated emergency storage and
associated conveyance capadity is also important, especially
in Southern California, where local reservoir storage
capadity is relatively small. The storage projects putin place
by MWD and the San Diego County Water Authority greatly
improve regional capacity to endure drought, for example.
Some regions and communities have experienced
vulnerahility in multiple droughts, requiring drinking water
suppliers to call for severe levels of emergency
conservation, to han new connactions, or to seek
emergency State assistance. Historically California’s Novth
Coast and Central Coast regions have stood out in terms of
risk, with communities such as the City of Willits and the
City of Santa Barbara oblaining Stale emergency assistance
in multiple droughts. Smaller water systems with limited
supplies, as indicated by connection bans, face greater risk
in drought, including Redwood Valley County Water District
in Mendocino County and the City of Cambria. Drought
resilience is improved with access to sufficient supplies to
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provide a factor of safety against the unpredictable and
with strategies and plans for adapting behavior and water
system operations as conditions change.

Implementation of the Safe and Affordable Drinking
Water Act of 2019 should help some communities avoid
drinking water crises in the next drought. The law calls for
the Water Board to provide interim water to 75 drinking
water systems or schools, planning assistance for 100
systems, and permanent solutions for 100 systems by
the end of 2020.

One of two major conservation laws enacted in 2018
(AB 1668) directed DWR, in consultation with the Water
Board, to create a list of small water suppliers and areas
of households on private supplies that may be at risk of
drought and water shortage, and to prepare
recommendations on development and implementation of
countywide drought and water shortage contingency plans
for them. DWR released a public review draft of that report,
prepared with assistance from a County Drought Advisory
Group, in April 2020. The draft report found that most of
the state’s counties have small water suppliers ranking in
the top 10 percent risk category, and that 68 percent of the
systems overall are in fractured rock groundwater areas.
There are opportunities to use existing planning processes,
such as local hazard mitigation plans, general plan
elements, and Safe Drinking Water Act emergency plans, to
carry out drought and shortage contingency planning for
vulnerable systems and communities.

Technical assistance needs of small water systems can
include leak detection, groundwater level monitoring,
updating system service area maps, or emergency plan
preparation. The Water Resilience Portfolio calls for
financial and technical assistance and training to reduce
drought risk to tribal and under-represented communities
with small water systems and private wells.

Increasing Wildfire Risk

California’s recent large catastrophic wildfires have created
a new category of drought-related vulnerability-the
vulnerability of water supply and wastewater infrastructure

Following the 2017 Tubbs ire, the City of Santa Rosa has been replacing
destroyed or damaged water service lines and conducting extensive water
quality testing in parts of its distribution system where contaminants from
melted plastic pipes were detected. Photo credit: Office of Emergency Services

to wildfire damage. Wildfires not only destroy
infrastructure directly but also damage watersheds and
cause erosion and sedimentation, shutting down water
treatment plants and filling reservoirs with sediment. The
drought vulnerability of the already at-risk Santa Barbara
area was further worsened when debris flows after the
Thomas Fire filled in much of the reservoir storage capacity
of two small mountain reservoirs serving Santa Barbara
and Montecito. Typical water shortage contingency
planning, such as that required for urban water
management plans, was not designed to take into account
emerging risks associated with catastrophic wildfires. A
new focus on multi-hazard planning and risk management
will be needed and is emphasized in the Water

Resilience Portfolio.

Environmental Impacts

The 2012-2016 drought demonstrated that fish and wildlife
managers usually have few plans or resources to manage
droughts. Developing, in advance, contingency plans for
watersheds in the event of extended drought could help
wildlife managers avoid making tradeotfs among species
and putin place mechanisms to sustain flows and stream
temperatures as drought deepens, such as voluntary water
conservation and instream flow agreements with water
users. The Water Resilience Portfolio calls for the
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development of vegional contingency plans for climate-
driven stressors for fish and wildlife and ecosystems.

Top priorities for advance planning include setting and
implementing instream flow requirements for protection of
fish and wildlife and habitat. Where instream flow resource
information and data are available, agencies should
develop a stakeholder-driven process to facilitate local
cooperative approaches for managing human and
environmental needs during droughts or other low-flow
conditions. The Waler Resilience Portfolio calls for the
establishment of regional instream flow metrics and
analyses. It also calls for the State to bring together
regulators, water users, public water agencies, and other
stakeholders to develop valuntary solutions to water supply
and ecosystem protection.

The last drought highlighted the need to modernize
water and energy infrastructure at State hatcheries and
wildlife vefuges. Wildlife managers used emergency funds
to drill new wells, install pipelines, and install water
recirculation systems and chillers to keep fish alive in
difficult circumstances. Many other upgrades that would
improve the efficiency and operation of such facilities,
regardless of drought, have yet to be made, but such
investments are called for in the Water Resilience Portfolio.

3.2 MAKE KEY POLICY DECISIONS AND
INVESTMENTS AT LONGER LEAD TIMES

Lead time is critical in making water managementl
decisions. Water managemenl decisions are made al lead
times ranging from just a few days (operating a reservoir
during the winter flood season) to a year or mare (allocating
State resources for drought response). Often the decisions
made at the longest lead times are the most impactful in
terms of minimizing risks and costs. Drought is a slow-
onset phenomenaon that provides the oppartunity for
effectively taking advantage of lead time to plan for
response actions. However, California’s relatively
compressed wet season (Figure 3.1) provides a short lead
time for decision-making within the wet season.

Drought Response

Drought is defined by its impacts, and one dry year
typically does not constitute drought for water uses
associaled with managed systems (Tahle 1.4). The potential
for drought response actions begins to occurin a second
consecutive dry year, depending on hydrologic severity and
other factors. Experience in past droughts has provided
good understanding of realistic lead times associated with
actions such as the approval process for water transfers
using CVP and SWP facilities, installing temporary
emergency barriers in the Delta, or pracuring and installing
equipment for fish hatcheries. Example lead times
associated with polential State drought response actions
include those below.

End of the wet season in a second dry year:

» Publicly notice the intent to make State financial
assistance available for drought-related local agency
projects, subject to the availability of funding, if the next
winter is dry to encourage agencies to begin
formulating projects.

» Begin cantacting the operators of water systems with
known high drought vulnerahility to assess water
shortage risk in the event of a third dry year.

Beginning of the wet season in a second dry year:

» Announce any plans or crileria associated with
facilitating voluntary dry-year water transfers,
exchanges, or banks.

» Identify previously unanticipated budget needs for
conlinued dry conditions, such as enhanced water
conservation technical assistance or seasonal
staffing for CDFW.

» Begin developing specialized monitoring programs
associated with dry conditions, including monitoring
that may be associated with environmental
permitling requirements.
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Figure 3.1: Precipitation Accumulation Throughout the Water Year

0dl  Novl  Decl  Janl  Febl  Mar
Water Year (Cctober 1 - September 30)

Midway through the wel season if the waler year lo
date has been dry:

» Begin planning for administration of waler
rights curtailments.

» Allocate resources for outreach and assistance to
vulnerahle small water systems.

» Review CYP and SWP operations plans hased on
observed hydrology to date and implications of
continuing dry conditions.

» Negotiate contracts and agreements needed to support
drought response, including contracts for ecosystem
monitoring, impact assessment, and environmental
regulatory compliance support for drought projects.

Drought Preparedness

Draught preparedness lays the foundation for effective
drought response by putting in place tools, plans, and
agreements that can be quickly deployed when sustained
dry conditions evolve into drought. This is espedially
impaitant for regulatory actions such as water vights
administration, where long lead times are associated with
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administrative proceedings and the corresponding State
agency workload is high, reflecting the thousands of
permits involved. To avoid ad hoc decision-making and to
ensure that water vights allocation decisions flow in a
transparent, fair, efficient, and predictable way from State
and federal laws, State agencies should work with
stakeholders to build a drought decision-making
framework before the onset of drought (Green-Nylen,

et al. 2018).

Potential actions the State may take should be qutlined
in advance and communicated to stakeholders so that they,
in turn, have the lead time they need to prepare their
respanses. The Water Board's temporary water rights
permit process for using spring high flows for groundwater
recharge is an example of a Stale decision wheve local
agencies need lead time to prepare. Advance resolution of
complex technical and regulatory issues, such as
temperalure management in the Sacramento River for
anadromous fish, would also help reduce uncerlainties
and allow for better assessment of risks and unintended
consequences associated with alternative
management strategies.
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Drought planning and response efforts should not wail
until the middle of a drought emergency. Both CDFW and
the Waler Board received supplemental staff during the
drought for two-year, limited-term positions, but those
resources were removed once the drought was over.
Dedicated drought planning and implementation should
he considered permanent, ongoing needs and workloads,
and should be staffed appropriately. Investing in planning
now will reduce costs and workload during future droughts
when measured over time.

3.3 IMPROVE MONITORING, DATA
AVAILABILITY, AND FORECASTING TO
SUPPORT DECISION-MAKING

Monitoring Needs

Water management relies an data obtained from a broad
variety of monitoring programs. California’s infrastructure
for monitoring, obseiving, and collecting hydrologic data is
aging, just as its water infrastructure is aging. Old
instrumentation needs to be repaired or replaced, new
technologies employed, and ohservation systems
upgraded to meet 21st century requirements, including
measuring high-elevation snowpack and adding
temperature monitoring to stream reaches important to
anadromaous fish. Increased opportunities exist for
employing satellite-based remate sensing technologies for
manitoring snowpack, administering water rights,
estimating water uses, monitoring land subsidence due to
groundwater extraction, and detecting harmful

algal blooms.

The 2012-2016 drought seriously challenged CDFW's
ahility to obtain near real-time data on streamflow and
water temperature in smaller waterways that lack the
instrumentation infrastructure of major river systems.
CDFW invested substantial staff time and effort during the
drought in manual collection of water quantity and quality
data on important salmon streams. Strategic investments
would ensure that better information is available the next
time extended dry conditions force difficult decisions about
water allocation. The Water Resilience Portfolio calls for an

interagency team to build on implementation of S8 19 of
2019, which requires an assessment of the State's stream
gauge network, and to assess and prioritize the most
critical needs for instrumentation.

Forecasting Gaps

Precipitation (induding snowpack) and streamflow
observations and forecasts are crucial for operating State,
local, and federal water infrastructure, and they help
support decisions affecting flood risk management and
water supplies for farims, fisheries, and cities. The key to
impioving lead time for drought decision-making is
developing skillful precipitation forecasting ability beyond
the two-week time horizon of a conventional weather
forecast. Skillful forecasts a few weeks to inonths ahead,
called sub-seasonal to seasonal forecasts, are a ¢ritical
missing link for drought management and dimate change
adaptation. California has the nation's highest variability in
average annual precipitation; the ending of the 2012-2016
drought by the second-wettest water year on record
illustrates the potential for dramatic swings in the state's
climate. National Weather Service long-range precipitation
outloaks (issued at lead times fram manths to a year) have
historically shown little capacity for predicting California’s
winter precipitation. A 2015 NOAA service assessment for
California’s drought found that the majority of the
stakeholders NOAA interviewed identified improved
seasonal precipitation prediction as one of the most
impartant services NOAA could provide. The Water
Resilience Portfolio includes several actions to improve the
ahility of regions to anticipate weather and climate
conditions, including support of emerging forecasting
technalogies.

Estimating Water Supply Availability

In addition to better forecasting, a more robust
understanding of the relationships among precipitation,
snowpack, runoff, and water supply availability in Central
Valley watersheds would be beneficial. A better
understanding of these relationships would help reservoir
operators manage supplies more efficiently. At the same
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time, runoff estimates could he better integraled with
water use datz, allowing the Water Board to manage for
senior water right holders and environmental
considerations.

In the 2012-2016 drought, the Water Board used runoff
estimates on a watershed scale to calculate water
availahility. Better automated gauging, remote sensing,
improved spatial coverage through stream gauges, and
improved hydrologic models would give the Water Board
more accurate information on which to make water
availahility decisions and to communicate the decision-
making process to water rights holders as early as possible

s0 they could make informed water management dedisions.

Several actions in the Water Resilience Portfolio would
support better data collection, including evaluating the
patential to require telemetering of diversions of 500 acre-
feet or more per year, down fram diversions of 10,000
acie-feel per year.

Water Use Data

One of the most challenging data limitations during the
last drought was the lack of up-to-date and accurale waler
use information. Priov to 2015, waler use was only reporled
every three years; as a result, the State could not make
well-informed decisions related to water availability and
waler use during the peak of the droughl. A law enacled
during the drought, SB 88 of 2015, improves the
availahility of water diversion and use data, requiring
pre-1914 and riparian water users to report annually
inslead of once every three years. Il also requires the larger
diverters to record (telemeter) their diversions for the first
time. Making the most of this additional information will
require & robust dala analylics stralegy and process for
ensuring SB 88 diversion data are accurate and useful. It
will also require investing in tools and processes to
modernize how data are reported and made available to
the public. Water rights information should be made easily
available to the public, and the Water Resilience Portfolio
calls for the State to explore ways to rebuild the State's
water rights database on an easy-to-use geospatial

platform. The availability of waler use and waler rights
information will be a critical companent of developing local
water agreements to manage watersheds and stream
syslems during future droughts.

3.4 IMPROVE CAPACITY TO COMMUNICATE
ACROSS GOVERNMENTS AND TO THE
PUBLIC

Natural disasters such as floods, earthquakes, and wildfires
tend to unfold relatively quickly, within hours or days. In
California, where water storage buffers variability in
precipitation, the impact of drought builds over years.
Responding to drought requires sustained coordination
and communigation. The 2012-2016 drought showed the
value of regular, frequent coordinalion of waler project
operations across State and federal agencies. Similarly, the
interagency Drought Task Force convened by the Governor
inJanuary 2013 provided a structure for timely sharing of
aclivities, information, and diveclion. Bul drought seriously
tested the public communications and coordination
capacity of most State agencies. For example, in 2012-
2016, without additional staff or funds, CDFW struggled to
keep its State and federal partners, local governments,
stakeholders, and the public informed about its wide-
ranging drought response activities, including hundreds of
separate fish rescues, monitoring vulnerable populations,
and addressing a drought-related uptick in wildlife-human
interactions, particularly with black bears. Similarly, the
Waler Board had to redirecl many of its staff from core
pragrams to drought response, delaying work on its normal
responsibilities. The need for such important but time-
consuming and staff-intensive activities should be
anticipated and addressed in future droughts.

3.5 INTEGRATE WITH CLIMATE

CHANGE ADAPTATION

Warmer average lemperalures are increasing
evapotranspiration and altering precipitation patterns in
California in ways that make the historical weather record
unreliable. The extremes in the state's alvready highly
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CHAPTER 3: ACTING ON LESSONS LEARNED FROM THE 2012-16 DROUGHT

variable precipitation are intensifying. Ensuring reliable
water supplies as climate risks change requires a
multifaceted approach. Lessons learned from the
2012-2016 drought informed the preparation of the
administration's Water Resilience Portfolio and highlight
several aspects of drought preparation that warrant State
focus. Preparing for the next inevitable drought fits within
broader efforts to build the capacity of regions to cope as
cdimate conditions change.
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Appendix

SUMMARY OF RECOMMENDATIONS FOR

IMPROVING DROUGHT RESPONSE

Drinking Water

» Implement the Safe and Affordable Drinking Water Act
of 2019, which provides up to $130 million a year for
10 years to assist water systems serving disadvantaged
communities to provide safe drinking water.

» State agencies should consider, as appropriate, actions
such as connection moratoriums, system consalidation,
and targeted technical or financial assistance to lessen
the vulnerahility of small water suppliers at visk of
drought and water shortage.

» Infuture droughls, longer lead time for polential
financial assistance could be achieved by providing
public notice at the end of a second dry winter of the

intent to authorize State financial assistance in the event

of a third dry winter, subject to the availability of
funding. Cansider triggering immediate State financial
assistance at the end of a second dry year for proactive
measures to diagnose potential problems at small
waler systems.

» Consider expanding the triennial sanitary surveys
conducted by the Water Board to include the adequacy
of a water system’s source.

» Streamline State financial assistance to help local agencies
and small waler syslems in emergency funding situations.

» DWRand the Waler Board should consider whether
other methods of obtaining household water shortage
information (dry wells) at a statewide scale are needed
or feasible.

»

Legislation enacted in 2007 (SB 221 and 5B 610)
requires that local land use agencies approving new
development projects of 500 units or more verify that
water supplies are available to serve the proposed
developments. The drought resilience of developments
approved under this 19-year-old law should be reviewed
lo gauge the effectiveness of the law and whether the
500-unit limit should be lowered, or other changes
made, to prevent development without adequate

water resources.

Water Rights

»

o

»

»

The State should address temperature management

in ecologically important streams prior to the

next drought.

Water rights information should be made easily
available to the public by rebuilding the State's water
rights database to include digital place of use, diversion,
and case history information.

Water Boaid staff should improve the quality and
timeliness of its water demand data. The Water Board
should make that information readily available, along
with other public water rights information. Improved
water use data—in particular, better temporal resolution
and data quality assurance-are needed to support
shortage analyses for water rights administration.

The Water Board should consider madifying the current
requirement that diverters of 10,000 acre-feel or mare
annually provide near real-time telemetered diversion
data to apply to diversions of 500 acre-feet or

mare annually.
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The Water Board should seek opportunities to
streamline water rights enforcement processes for
protection of senior water rights holders. Earlier notices
of likely unavailahility of water under the diverter's
priority, combined with adoption of regulations setting
curtailment requirements, may help.

Longer lead times are needed for effectively
administering curtailments on the State's major river
systems, and for supporting water rights holders'
decisions to trigger temporary transfers or secure
alternative supply sources.

Dedicaled Stale staff are needed to support ongoing
drought planning and preparedness work, and these
resources could be used during droughts to form the
core of a larger drought response team.

The Water Board should continue long-term planning
efforts, including efforts to develop and implement
instream flow objectives for the reasonable protection of
heneficial uses, including fish and wildlife, and indude
drought provisions in these planning processes to the
extent possible.

Water Supply

»

The Water Board should continue to pursue
development of @ more proaclive lemperature
management plan for Reclamation’s Shasta Dam, to be
developed early in the season hefore delivery decisions
are made, in collaboration with Reclamation and in
consultation with other resource agencies.

Continue and expand investments to improve sub-
seasonal to seasonal precipitation forecasting ability.
Continue support for leading-edge remote sensing

APPENDIX

lechnologies for monitoring high-elevation snowpack to
improve snowpack runoff forecasting.

Invest in improved information technology to enable
State agencies to take advantage of available
opportunities to use satellite-based remote sensing data
to estimate evapotranspiration and water use.

Develop a tool for communicating the status of drought
and statewide water supplies that can be easily
understood by a general audience.

Prior to drought, water suppliers thal have received
State emergency assistance in multiple droughts should
be a special focus for drought preparedness assistance
or technical, managerial, and financial capacity review.
Regional water supply security in times of drought
depends upon a diversified portfolio of supply sources.
These sources will vary by region, but water use
efficiency, recycling, and stormwater capture all can play
important roles in building drought resilience. State
policies and investments should continue to encourage
such projects.

Water Quality

P

Implement AB 834 and create an effective statewide
system for monitoring, reporting, and tracking harmful
algal blooms. Statewide programs should focus on
minimizing erosion, fertilizers, and other nutrient-rich
nonpoint sources of pollution.

Fish and Wildlife

W

Allocate additional staff resources for drought
preparedness, environmental resilience actions,
technical support, and communication.
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» Better account for species needs (induding
temperature) when making supply allocations at
the start of a dry year.

» Develop instream flow science and data and make that
data available to the public so that local graups can
better plan for and manage their own watersheds.

»  ldentify waterways where long-term State investment in
monitaring infrastructure is warranted as agencies
implement SB 19, the 2019 law that requires
development of a plan to address gaps in the State's
stream gauge network.

» Upgrade the waler supply infrastruclure at many
CDFW-owned sites, including hatchery water treatment
and water conservation improvements.

Water Conservation

» Imposing mandatory water use reductions during
drought should balance slalewide, "we're-all-in-this-
together" approaches with ways to account for lacal and
regional differences in climate and water availability.

» Meeting urhan water needs during droughts should
account for meeting water needs of appropriate
outdoor landscapes.

» The State should provide training on the Model Water
Efficient Landscape Ordinance to city and county
planners to ensure compliance with these
State standards.

» The State should support efforts to explicitly exempt
rebates related to water efficiency in the U.S. tax code
and to permanently reinstate—and broaden ta other

water conservation measures—the California tax
exemption for turf-removal rebates (AB 2434 of 2014)
that expired in 2019.

Agencies should be prepared for the unexpected and
not assume that emergency conservation measures will
be sufficient in the absence of an adequate factor of
water supply safety.

The State should work with stakeholders and local and
regional water suppliers to investigate how to design
affordable water rales that incenlivize emergency
savings and prevent major revenue shortfalls during
drought and also to understand the market penetration
of various efficiency devices.

Fire Protection

»

Large-scale forest restoration is needed in California
bhecause of decades of fire exclusion practices, a legacy
of large tree removal, and a warming climate. Proactive
rather than reactive forest management allows for
up-front formulation of multi-benefit projects. The
health of California’s headwater forests needs to

be improved.

CAL FIRE should continue collaborating with the USFS in
the dissemination of and response to annual tree
mortalily survey results, including funding research
and maonitoring.

Continue CALFIRE's urban forestry program tree survey
as a valuable tool for assessing the impacts of drought
and mandated urban water conservation programs on
the state's urban tree canopy.

Yucaipa Valley Water District - April 6, 2021 - Page 88 of 121



Director Memorandum No. 21-065

Page 73 of 74

» Review opportunities for encouraging greater emphasis
on multi-hazard planning for urban suppliers, including
potentially amending the Urban Water Management
Plznning Act.

Emergency Human Assistance

» Given the limited demand foritin the 2012-2016
drought, consider carefully how best to prioritize
emergency housing assistance for drought response.

Agriculture

» More broadly disseminate to the agricultural community
the regular updates of the joint DWR-Reclamation
technical white paper explaining the process far
obtaining approval to use SWP or CVP facilities for
thivd-parly water lransfers.

» DWR should work with the research community to
develop experimental forecasts of seasonal conditions
al the beginning of the wel season and al ils hallway
point and to communicate the implications of forecasted
conditions for water transfers.
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’ Yucaipa Valley Water District Director Memorandum 21-066
W
Date: April 6, 2021

Prepared By: Allison M. Edmisten, Chief Financial Officer

Subject: Consideration of Resolution No. 2021-19 Authorizing the Release of
Unclaimed Monies to the Yucaipa Valley Water District Pursuant to
Government Code Section 50055

Recommendation:  That the Board adopt Resolution No. 2021-19.

On October 3, 2017 the Board of Directors adopted the Unclaimed Funds Escheatment Policy
(DM 17-090). This policy requires District staff to annually transfer any monies from checks
greater than one year old and less than $15 to the District as miscellaneous revenue. In addition,
any checks greater than three years old and more than $15 will be noticed in a local paper and if
unclaimed after 60-days will also become miscellaneous revenue.

On December 10, 2020, letters were mailed to each of the 6 individuals/companies for the checks
mentioned above. The letter stated a response was required, in person or by mail, to claim the
funds (by March 29, 2021) and a new check would be issued. No responses were received.

On January 12, 2021, District staff presented a list of unclaimed funds to the Board of Directors,
Director Memorandum 21-004. There were 6 checks that were more than three years old and
more than $15 each. These checks totaled $387.19.

On January 15, 2021 and January 22, 2021, the list of 6 outstanding checks was published in the
Yucaipa News Mirror. The publication stated the funds were required to be claimed, in person or
by mail, by March 29, 2021, otherwise the funds would become property of the District. No
responses were received.

The amount of unclaimed funds as of March 31, 2021, in the amount of $387.19, will be forfeited
to the District as miscellaneous revenue.
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RESOLUTION NO. 2021-19

A RESOLUTION OF THE YUCAIPA VALLEY WATER DISTRICT
AUTHORIZING THE RELEASE OF UNCLAIMED MONIES PURSUANT TO
GOVERNMENT CODE SECTION 50055 OF THE STATE OF CALIFORNIA

WHEREAS, Sections 50050-50056 of the California Government Code outlines the process for
the notification process of the unclaimed checks; and

WHEREAS, Section 50055 of the California Government Code allows for unclaimed checks of
less than $15 or any amount if the depositor's name is unknown, to become the property of the
local agency after a period of one (1) year without the necessity of publication of a notice in a
newspaper; and

WHEREAS, Section 50050 of the California Government Code allows for unclaimed checks
more than three years old to become the property of the local agency following publication in
the local newspaper; and

WHEREAS, each of the checks listed on the attached summary meets these criteria.

NOW, THEREFORE, BE IT RESOLVED by the Board of Directors of the District does hereby
transfer the unclaimed checks on the attached list in the total amount of $387.19 to the

applicable fund (water, sewer, or recycled) in accordance with the provisions of Sections 50050-
50056 of the California Government Code.

PASSED, APPROVED and ADOPTED this 6™ day of April 2021.

YUCAIPA VALLEY WATER DISTRICT

Chris Mann, President Board of Directors

ATTEST:

Joseph B. Zoba, General Manager
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Yucaipa Valley Water District
2021 Unclaimed Funds

Greater than $15 and greater than 3 years

Government Code 50050-50057: Checks >$15 and if unclaimed for >3
years, publish in local newspaper for 2 weeks. If still unclaimed after 60
days, transfer to miscellaneous revenue

Check Check

Check Date Number Name Amount
1/23/2017| 27999|Benjamin Stone $ 27.37
212172017 28199|Freo California LLC $ 228.29
3/20/2017| 28443|Marshall Vega $ 16.08
5/12/2017| 28858|Joy Morehead $ 17.66
8/7/2017| 295538|William C. Warner $ 68.32
12/11/2017] 30551|Harrison Corporation $ 29.47
$ 387.19
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ATTACHMENT A

2
’ Yucaipa Valley Water District

12770 Second Street e Post Office Box 730 e Yucaipa, California 92399-0730
W

(909) 797-5117  Fax: (909) 797-6381 « www.yvwd.us
December 10, 2020

<Name>
<Address 1>
<Address 2>

Dear <Name>,

Our records indicate that the following check issued to you has not cleared our bank.

Check Number: <Check Number>
Amount: <Amount>
Date Issued: <Date Issued>

Please reply to this correspondence below and return back to us, either via email or mail.

[1 Yes, this payment is still due, | hereby request a replacement check to be sent to:

L1 No, this payment has been satisfied, no payment is due

[ Other. Please explain:

If we do not hear from you by March 29, 2021, this payment will be deemed the property of the
District.

If you have any questions, please feel free to contact me.

Sincerely,

Allison M. Edmisten
Chief Financial Officer
(909) 797-6416
aedmisten@yvwd.us

Chris Mann Dennis Miller Jay Bogh Lonni Granlund Joyce MclIntire
Division 1 Division 2 Division 3 Division 4 Division 5

Yucaipa Valley Water District - April 6, 2021 - Page 94 of 121



Director Memorandum No. 21-066

Page 5 of 5

ATTACHMENT B
H LEGAL NOTICE
Yucaipa News error The YMDPW Water District has issued checks to the following individualsibusinesses
35154 Yucaipa Blvd and these checks have not been cashed:
NAME DATE CK # AMOUNT

Yucaipa, CA 92399
909-797-9101

Proof of Publication
(2015.5 C.C.P)
LEGAL NOTICE
State of California )
County of San Bernardino ) ss.

| am a citizen of the United States and a resident of the State of
California; | am over the age of eighteen years, and not a party
to or interested in the above matter. | am the principal clerk of
the printer and publisher of Yucaipa News Mirror, a newspaper
published in the English language in the City of Yucaipa,
County of San Bernardino, and adjudicated a newspaper of
general circulation as defined by the laws of the state of
California by the Superior Court of the County of San
Bernardino, under the date June 3, 1954, Case No. 78001.
That the notice, of which the annexed is a copy, has been
published in each regular and entire issue of said newspaper
and not in any supplement thereof on the following dates,
to-wit:

January 15, 22, 2021

Executed on: January 22, 2021
At Yucaipa , California

| ceritfy (or declare) under penalty of perjury that
the foregoing is true and correct.

Mdidt K Cenpunt

Signéture

Benjamin Stone 01/23/17 27999 § 27.37

Freo Califomia, LLC02/21/17 28199 $228.29

Marshall Vega 03/20/17 28443 § 16.08

Joy Morehead 05/1217 28858 § 17.88

William C. Wamer 08/07/17 29558 § 68.32

Hamison Corporation 12/1117 30551 § 29.47
mnumhmwmmﬂummmmmmmmw.
12770 Second Street, Yucaipa, CA 92399 in person or mail to P.O. Box 730, Yucaipa, CA
62399, Amounts must be claimed by March 25, 2021. Funds that are not claimed by March
28, 2021 will become the property of Yucaipa Valiey Water District pursuant to Gavemment
Code 50050-50057.

Published Yucaipa News Miror

January 15, 22, 2021

RECEIVED

FEB 10 7071
YUCAIWA VALLEY
WATER DISTRICT
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' Yucaipa Valley Water District Director Memorandum 21-067
W

Date: April 6, 2021

From: Madeline Blua, Water Resource Specialist

Subject: Update on the Yucaipa Valley Water District Water Wise Landscape Contest

Recommendation:  That the Board authorize District staff to implement the 2021 Water Wise
Landscape Contest for a cost not to exceed $3,100 in prizes.

On March 16, 2021 [Director
Memorandum 21-051] the
Board authorized District
staff to the implement the
YVWD Water Wise
Landscape Contest. A
contest notice is currently
being prepared to be mailed
in early May with the utility §
bill. Residents will be
directed to the website @
where they can learn more
about the program rules and
enter the contest.

There are three contest
categories that residents
may enter:

o Drought-Tolerant: This contest is open to customers with drought tolerant landscaping.
Winners will be selected based on their use of beautiful water-efficient plants, mulch, and drip
irrigation.

e Dual-Plumbed: This contest is open to all customers living in a dual-plumbed home. To be
eligible, contestants need to have attended the mandatory Recycled Water Site Supervisor
Training. Winners will be selected based on their compliance with recycled water guidelines
and the overall aesthetics of their front or backyards.

o Recycled Water Fill Station Hauler: This contest is open to customers who have attended
the Fill Station Training and have hauled recycled water within the last 12 months. Winners
will be selected based on aesthetics or productivity of their yards or gardens.

District staff proposes that three winners will be selected from each category. In addition to these

winners, the judge may each select 1-2 landscapes (a total of up to 8) to receive an “honorable
mention.”
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In addition to the residential landscape contest, staff proposes that the District recognize other
recycled water users with trophies to recycled water users in each of the following categories:
Agricultural User, Golf Course / Recreation User, Commercial User, Home Builder, Institutional /
Municipal Government (county, city, school district).

Landscape and User Awards Hlis SEEDE Ullie
Place Place Place

Drought-Tolerant Contest $300 $200 $100
Dual-Plumbed Contest $300 $200 $100
Recycled Water Fill Station Hauler $300 $200 $100
Honorable Mention (up to eight) $50

Recycled Water User Recognition
(up to six)

$150

The total cost to the District is
estimated to be $3,100 and will
be paid for by the Water Fund,
Conservation and Rebates [G/L
Account # 02-506-54099].

WATER WISE

LANDSCAPE
CONTEST

3 CONTEST CATEGORIES:

-DROUGHT TOLERANT
LANDSCAPES

-DUAL PLUMBED HOMES

-RECYCLED WATER FILL
STATION HAULERS

FOR MORE INFORMATION GO TO
WWW.YVWD.US/PROGRAMS/LANDSCAPE_CONTEST.PHP
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W
Date: April 6, 2021
Prepared By: Joseph B. Zoba, General Manager

Subject: Consideration of Creating an Opt-Out Program for the Automated Meter
Infrastructure (AMI) Network

Recommendation:  That the Board adopt Resolution No. 2021-20.

In response to customer concerns
about the installation of smart gas
and electric meters, the California
Public Utilities Commission (CPUC)
created an op-out program that
provides customers with an option to
have their gas and electric meters
read manually by the utilities. The
program implemented by the CPUC
includes an initial set-up fee of $75
and an ongoing monthly charge of
$10 to opt out of the smart meter
program.

Unlike the smart meters used by gas
and electric utilities, the District’'s AMI
network consists of an ultrasonic
water meter plus a separate radio
transmitter/receiver. Customers that participate in the District’s opt out program would still receive
the upgraded ultrasonic water meter, but the District staff would not install the transmitter/receiver
on the meter box lid. When the customer moves or requests to end their participation in the Opt-
Out Program, the District staff would then reinstall the transmitter/receiver on the meter box lid.

The District staff drafted Resolution No. 2021-20 and an accompanying Opt-Out Application for
your review, consideration, and discussion.
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RESOLUTION NO. 2021-20

A RESOLUTION OF THE YUCAIPA VALLEY WATER DISTRICT
CREATING THE ABILITY FOR WATER CUSTOMERS TO OPT OUT OF THE
AUTOMATED METER INFRASTRUCTURE FIXED NETWORK SYSTEM

WHEREAS, on October 2, 2018, the Yucaipa Valley Water District (District) was awarded a
$1,000,000 WaterSMART: Water and Energy Efficiency grant from the United States Bureau of
Reclamation for the installation of an Automated Meter Infrastructure (AMI) network; and

WHEREAS, the District is nearly complete with the installation of AMI capable water meters on
all drinking water and recycled water service connections; and

WHEREAS, the District has received concerns from customers regarding the radio transmitter
device that is added to the new water meter for data transmission with the AMI network.

NOW, THEREFORE, BE IT RESOLVED by the Board of Directors of the Yucaipa Valley Water
District does hereby establish the following policy to be implemented by the General Manager as
the Automated Meter Infrastructure (AMI) Network Opt-Out Program.

1. The Automated Meter Infrastructure (AMI) Network Opt-Out Program (Opt-Out Program)
is available to single family residential customer accounts with a 1” or smaller water meter.

A. The Opt-Out Program is not available for multi-family accounts of accounts with
more than one (1) equivalent dwelling unit (excluding fire flow capacity for a 1”
meter).

2. Customers wishing to participate in the Opt-Out Program will be required to complete and
sign an application developed by the District.

3. For qualified customers, the District staff will visit the property each month to manually
read the water meter and manually enter the meter readings into the utility billing software
program.

4. An initial non-refundable charge of $47.46 will be collected at the time of application for

the installation of the AMI network cable at the property when the opt-out provisions
terminate as provided in Section 6. The following fee calculation is subject to review and
adjustments on a regular basis.

A = AMI Network Installation and Vehicle Hours 0.5 hour (30 minutes)

B = Administrative Labor Hours 0.15 hour (9 minutes)
C = Administrative Clerk labor Rate $35.08/hour

D = Utility Service Worker | labor Rate $47.86/hour

E = Meter Reading Vehicle Rate $27.52/hour

F = Overhead Factor 10.5%
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Fee Calculation Equation:

[(AxD)+ (A*E)+ (B*C)]*(1+E) = $47.46

5. Customers will pay a non-refundable charge of $13.66 each month as calculated below.
The following fee calculation is subject to review and adjustments on a regular basis.

A = Meter Reading Labor and Vehicle Hours  0.15 hour (9 minutes)

B = Administrative Labor Hours 0.03 hour (1.8 minutes)
C = Administrative Clerk labor Rate $35.08/hour

D = Utility Service Worker | labor Rate $47.86/hour

E = Meter Reading Vehicle Rate $27.52/hour

F = Overhead Factor 10.5%

Fee Calculation Equation:

[A*D)+ (A+E)+ (B*C)]*(1+E) =$13.66

6. The opt-out policy only applies to customers that execute an Automated Meter
Infrastructure (AMI) Network Opt-Out Program Application. Participation in the Opt-Out
Program will terminate upon receipt of a written termination request from the customer or
automatically when the service account is closed or a different individual / tenant registers
for the service. Upon termination, the District will install the AMI network cables and
monthly charges will no longer be charged to the customer account.

PASSED, APPROVED and ADOPTED this 6™ day of April 2021.

YUCAIPA VALLEY WATER DISTRICT

Chris Mann, President Board of Directors

ATTEST:

Joseph B. Zoba, General Manager
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:‘Yu!oipo Valley Water Dishict Automated Meter Infrastructure (AMI)

W® Network Opt-Out Program Application

Yucaipa Valley Water District utilizes an Automated Meter Infrastructure (AMI) network to collect water
consumption data through the use of ultrasonic meters and a fixed communication network. The benefits of
the AMI include improvements in long term accuracy of meters, lower operation and maintenance expenses,
reduction in unaccounted for water loss, and real time access to usage information.

This application allows residential customers of the Yucaipa Valley Water District to opt-out of the
communication capabilities provided by the AMI network. By opting out of the AMI network, your property will
still receive a new upgraded water meter time to time, but a radio transmitter/receiver will not be installed on
the meter lid which will eliminate the ability for your water meter to communicate with the District’'s AMI
network.

By executing this opt-out application you acknowledge and agree that:

1. A non-refundable charge of $47.46 will be collected at the time of application.

2. Your residential water meter will be inspected, and a meter reading will be recorded and the data will be
manually entered into the utility billing system each month.

3. You will not receive the benefits of the AMI network including automated meter readings, real time
access to detailed information on the water use, and early warning leak detection.

4. You will be charged a monthly non-refundable meter reading charge of $13.66, which represents the
Yucaipa Valley Water District’s costs and expenses associated with manually reading the water meter
and entering the data into the utility billing system. The amount of the monthly fee is subject to review
and adjustment on a regular basis.

5. Participation in the Opt-Out Program will terminate by a written request from the customer or
automatically when the service account is closed or a different individual / tenant registers for the
service. Upon termination, the District will install the AMI network cables at this location and monthly
charges will no longer be charged to the customer account.

By signing this application, | certify that | am the account holder of the above referenced account; that |
voluntarily choose to opt out of the Yucaipa Valley Water District Automated Meter Infrastructure (AMI)
network; and that | voluntarily agree to the terms listed above, including the imposition of a monthly non-
refundable meter reading and data processing charge.

Account Number:

Name on Account:

Service Address:

Signature:

Print Name

Date:

Contact Phone:

Contact Email:
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Date: April 6, 2021

Prepared By: Allison M. Edmisten, Chief Financial Officer

Subject: Consideration to Authorize the Conversion to a New Customer Utility Billing
Portal and Payment Platform

Recommendation:  That the Board authorize the General Manager to execute a contract
with Invoice Cloud.

On July 17, 2018, [Director Memorandum 18-107], the Board of Directors authorized the General
Manager to execute a contract with Xpress Bill Pay, a payment processing vendor that worked
closely with our Caselle financial software program. Recently, Caselle has partnered with Invoice
Cloud to provide an alternative online payment processing solution to their customers.

The District staff is interested in pursuing a contract with Invoice Cloud since they offer a
seamless, real-time integration with Caselle that is currently lacking with our current vendor which
requires ongoing manual updates by District staff. Other significant improvements that Invoice
Cloud offers over our current provider are:
e Full e-bill presentation that mirrors our current paper bill.
¢ Improved Interactive Voice Response (IVR) - customized menu options for customers to
quickly pay their bill without having to listen to all menu options.

e Outbound IVR calls where customers can pay their bill from that phone call.
¢ One-Time Payment Option — customers do not have to register to make a payment.
e Pay by Text Option
e Customers can set up text and calendar reminders to pay their bill.
e Alternative payment options including Apple Pay, Google Pay, Venmo, PayPal
Go beyond just collecting payments, to:
O @ s o’f\g?lj‘o
Maximizing operational Improving customer Decreasing costs and Delivering the latest
efficiencies satisfaction boosting revenue technology
With increased enrollment in  Simplify the payment process Reduce costs typically With our true Saas$ platform,
AutoPay and paperless and deliver the latest associated with printing and you'll always have access to
billing and industry-leading technology to improve the mailing bills. the latest technology
electronic payment customer experience. innovations — without having
adoption, you can reduce go through time-consuming
staff workloads and upgrades.

accelerate collections.
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Although this conversion will not result in a cost decrease, District staff believes the customer
benefits as well as the decrease in staff workload by eliminating manual tasks will ultimately result

in lower costs and better utilization of District staff time.

Easy to use, for you and your customers.

Customer Facing Portal

Biller Admin Portal

* Branded to match your organization’s website * Permissions-based accounts for all types of roles
* View 24 months of billing and payment history * Date-range reporting for customer payments
* Link multiple accounts and bill types together for easy * Email tracking

payment in one place
* One-time and recurring payment options
* Register an account

* Opt-in paperless billing options

* Scheduled payment reports

* Paper suppression history

= Easy, "to the penny” reconciliation

¢ Full control over email communications engine and content

¢ Full control over e-payment batches and reporting

Tailored to meet the unique needs of utilities.

Our highly configurable, true Saa$ platform is tailored to fit the needs of your organization. Some

o]

Omni-channel payment options

Enable your customers to pay when,
how, and where they want. Invoice
Cloud's platform maintains context from
one channel to the next, creating easy
and engaging customer experiences.

vy
%
,\;//-..
Intelligent communications

The key to encouraging customers to
pay online is engaging them throughout
the payment route — starting with
payment reminders. Our platform
utilizes email, text, and phone to help
payers stay on top of their bills, and
even enables payment through text or
calendar reminders.

Financial Consideration

of our features include:
:ZS

One-time payments

Make payments easier with a simple to
use ‘one-time' or guest payment route
that does not require registration.

—=J
Qutbound campaigns

Easily send targeted messages to your
customers through multipe
communication channels, including
voice, email, and text.

&

Account linking

Allow customers to pay multiple bills in
one place with our account linking
functionality.

1

A
Customer engagement

Our simple to use interface engages
customers and increases customer
satisfaction and adoption. Invoice

Cloud’s platform achieves 2 to 3 times
the industry average adoption rates
because we consistently engage
customers throughout the payment
route to enroll in AutoPay, paperless
billing, and more.

There is no implementation fee for this conversion. The anticipated increase in costs of $18,000
annually will be offset by a decrease in staff time for manual processes as well as an increase in
the customer experience and benefit. This expense is included in the Water Fund, Utility Billing
Expenses, [GL # 02-506-54013].
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Date: April 6, 2021
Prepared By: Matthew Porras, Implementation Manager
Subject: Authorization to Solicit Bids for the Replacement of Drinking Water

Reservoirs R-17.1.1 and R-17.1.2, Yucaipa

Recommendation: That the Board authorize the District staff to solicit bids for the
replacement of the drinking water reservoirs R-17.1.1 and R-17.1.2.

At the Board Meeting on September 22, 2020, &, PROJECT
District staff discussed the current condition of W LOCATION
the R17.1 Drinking Water Storage facilities o ‘ e ©

[Director Memorandum 20-137]. The westerly wy ave [
steel tank is identified as R-17.1.1 and the
easterly steel tank as R-17.1.2.

ST

ST

CARTER ST

Currently, the R-17.1.2 tank is drained and out
of service due to the severe damage to the
structure. Thus, the available storage of the site
is approximately 210,000 gallons with the single LR AVE

tank in operation. If both tanks were 4 ‘_L
operational, the available storage would be

420,000 gallons. The replacement tanks will have a storage capacity of 640,000 gallons
compared to the available 210,000 gallons of available storage today.

JEFFESON

Considering the age and condition of the existing facilities, both tanks should be replaced. The
design is complete and replacement of these structures will comply with current seismic
requirements and increase the operational storage capacity for future demands and fire
protection.

Replacement of these two water storage tanks was discussed at the board meeting on October
20, 2020 [Director Memorandum 20-155]. The environmental documentation was discussed at
the Board Meeting on October 27, 2020 [Director Memorandum 20-159]. After the direction
provided by the Board in October 2020, the District staff:

e Completed the geotechnical investigation;
e Completed the design of the site and associated pipeline;

e Completed the distribution system permit amendment application with the State Water
Resource Control Board Division of Drinking Water;

e Coordinated future improvements with the adjacent property owner; and

e Updated the project schedule.
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The strategic replacement of both drinking water tanks will include the phased demolition and
construction of each tank individually to keep the site operational during construction. The
existing plastic (PVC) site piping will remain in place while the new ductile iron pipe (DIP) is
constructed in a new alignment. The new alignment of the site piping includes 750 linear feet of
12” DIP located within the site access road.
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Financial Consideration:

This project is estimated to cost between $1,600,000 - $1,750,000. An engineer’s estimate will
be included with the bid results at a future board meeting for your review and consideration. The
project will be paid with 33% Water Fund, Infrastructure Reserves [G/L Account #02-000-10311]
and 67% Water Fund, FCC-Storage Reservoir funds [G/L Account #02-000-10413] as a result of
current storage capacity of 210,000 gallons compared to future capacity of 640,000. A resolution
to transfer these funds to the project will be presented at a future board meeting.
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Date: April 6, 2021

Prepared By: Matthew Porras, Implementation Manager

Subject: Authorization to Solicit Bids for the Calimesa Recycled Water Conveyance
Project

Recommendation:  That the Board authorize the General Manager to solicit bids for the
Calimesa Recycled Water Conveyance Project.

The Yucaipa Valley Water District is in
the process of completing the design
and bid package for the Calimesa
Recycled Water Conveyance Project.
The project will connect the existing
recycled water mainline located within
Avenue L in the City of Calimesa, to the
existing facilities and customers in the
southern end of the District’'s service
area.

The proposed pipeline project involves
approximately 11,865 % linear feet of 24-
inch cement mortar lined ductile iron
pipe, including various valves,
appurtenances, and connections.

The preliminary design drawings have
been shared with the State Water
Resources Control Board Division of
Drinking Water, City of Calimesa, and
South Mesa Mutual Water Company for
review and comments.

Once a contractor is selected, the
contractor will apply for encroachment
permits and submit traffic control plans
to the City of Calimesa. Recycled Water
Site Permits are not required as this
pipeline project is backbone
infrastructure to connect existing
recycled water facilities.

The purpose of the item is to discuss the project and receive the authorization for District staff to
solicit bids for the construction of the pipeline.
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Financial Impact

This project will be funded as follows:
e $2,892,500 from State Revolving Fund Loan,
e $1,133,750 from Water Recycling Loan,
e $1,758,750 Water Recycling Grant.

The current interest rate for this project is anticipated to be 0.90%
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FACTS ABOUT THE YUCAIPA VALLEY WATER DISTRICT

Service Area Size: 40 square miles (sphere of influence is 68 square miles)

Elevation Change: 3,140 foot elevation change (from 2,044 to 5,184 feet)

Number of Employees: 5 elected board members
72 full time employees

FY 2020-21 Operating Budget: Water Division - $16,716,488
Sewer Division - $12.869,897
Recycled Water Division - $1,270,360

Number of Services: 14,440 drinking water connections serving 19,355 units
14,363 sewer connections serving 21,429 units
695 recycled water connections serving 845 units

Water System: 234 miles of drinking water pipelines
2,103 fire hydrants
27 reservoirs - 34 million gallons of storage capacity
18 pressure zones
3.376 billion gallon annual drinking water demand
Two water filtration facilities:
- 1 mgd at Oak Glen Surface Water Filtration Facility
- 12 mgd at Yucaipa Valley Regional Water Filtration Facility

Sewer System: 8.0 million gallon treatment capacity - current flow at 4.0 mgd
222 miles of sewer mainlines
4,639 sewer manholes
7 sewer lift stations
1.46 billion gallons of recycled water produced per year

Recycled Water: 32 miles of recycled water pipelines
5 reservoirs - 12 million gallons of storage
0.623 billion gallon annual recycled water demand

Brine Disposal: 2.2 million gallon desalination facility at sewer treatment plant
1.756 million gallons of Inland Empire Brine Line capacity
0.595 million gallons of treatment capacity in Orange County
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Sustainability Plan: A Strategic Plan for a Sustainable Future: The Integration and
Preservation of Resources, adopted on August 20, 2008.

Yucaipa Valley Regional
y Water Filtration Facility

W70 —iii
@5%&%, (0]
a _ |

‘Wochholz Regional
Water Recycling
Facility

Yucaipa Valley Brineline f

Typical Rates, Fees and Charges:

e Drinking Water Commodity Charge:
1,000 gallons to 15,000 gallons $1.579 per each 1,000 gallons
16,000 gallons to 60,000 gallons $2.131 per each 1,000 gallons
61,000 gallons to 100,000 gallons  $2.435 per each 1,000 gallons

101,000 gallons or more $2.668 per each 1,000 gallons
e Recycled Water Commodity Charge:

1,000 gallons or more $1.760 per each 1,000 gallons
e Water Meter Service Charge (Drinking Water or Recycled Water):

5/8” x 3/4” Water Meter $16.00 per month

1” Water Meter $26.72 per month

1-1/2” Water Meter $53.28 per month

e Sewer Collection and Treatment Charge:
Typical Residential Charge $44.21 per month
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State Water Contractors: San Bernardino Valley Municipal Water District
San Gorgonio Pass Water Agency

220 EEITETeing San Gorgonio Pass

Water Agency

Valley Municipal
Water District
Service Area Size | 353 square miles 222 square miles

Table “A” Water Entitlement| 102,600 acre feet 17,300 acre feet
Imported Water Rate | $125.80 / acre foot $399 / acre foot
Tax Rates for FY 2019-20 | $0.1425 per $100 $0.1775 per $100
Number of Board Members Five (5) Seven (7)
Operating Budget FY 2020-21 $48,519,000 $8,692,000

Imported Water Charges (Pass-through State Water Project Charge)
e San Bernardino Valley Municipal Water District - Customers in San Bernardino
County or City of Yucaipa pay a pass-through amount of $0.270 per 1,000 gallons.

e San Gorgonio Pass Water Agency - Customers in Riverside County or City of
Calimesa pay a pass-through amount of $0.660 per 1,000 gallons. A rate change
of up to $0.857 per 1,000 gallons is pending future consideration by YVWD.
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GLOSSARY OF COMMONLY USED TERMS

Every profession has specialized terms which generally evolve to facilitate communication between individuals.
The routine use of these terms tends to exclude those who are unfamiliar with the particular specialized language
of the group. Sometimes jargon can create communication cause difficulties where professionals in related fields
use different terms for the same phenomena.

Below are commonly used water terms and abbreviations with commonly used definitions. If there is any
discrepancy in definitions, the District's Regulations Governing Water Service is the final and binding definition.

Acre Foot of Water - The volume of water (325,850 gallons, or 43,560 cubic feet) that would cover an area of
one acre to a depth of 1 foot.

Activated-Sludge Process - A secondary biological wastewater treatment process where bacteria reproduce
at a high rate with the introduction of excess air or oxygen and consume dissolved nutrients in the wastewater.

Annual Water Quality Report - The document is prepared annually and provides information on water quality,
constituents in the water, compliance with drinking water standards and educational material on tap water. Itis
also referred to as a Consumer Confidence Report (CCR).

Aquifer - The natural underground area with layers of porous, water-bearing materials (sand, gravel) capable of
yielding a supply of water; see Groundwater basin.

Backflow - The reversal of water's normal direction of flow. When water passes through a water meter into a
home or business it should not reverse flow back into the water mainline.

Best Management Practices (BMPs) - Methods or techniques found to be the most effective and practical
means in achieving an objective. Often used in the context of water conservation.

Biochemical Oxygen Demand (BOD) - The amount of oxygen used when organic matter undergoes
decomposition by microorganisms. Testing for BOD is done to assess the amount of organic matter in water.

Biosolids - Biosolids are nutrient rich organic and highly treated solid materials produced by the wastewater
treatment process. This high-quality product can be recycled as a soil amendment on farmland or further
processed as an earth-like product for commercial and home gardens to improve and maintain fertile soil and
stimulate plant growth.

Capital Improvement Program (CIP) - Projects for repair, rehabilitation, and replacement of assets. Also
includes treatment improvements, additional capacity, and projects for the support facilities.

Certificate of Participation (COP) — A type of financing where an investor purchases a share of the lease
revenues of a program rather than the bond being secured by those revenues.

Coliform Bacteria - A group of bacteria found in the intestines of humans and other animals, but also
occasionally found elsewhere used as indicators of sewage pollution. E. coli are the most common bacteria in
wastewater.

Collections System - In wastewater, it is the system of typically underground pipes that receive and convey
sanitary wastewater or storm water.

Conjunctive Use - The coordinated management of surface water and groundwater supplies to maximize the
yield of the overall water resource. Active conjunctive use uses artificial recharge, where surface water is
intentionally percolated or injected into aquifers for later use. Passive conjunctive use is to simply rely on surface
water in wet years and use groundwater in dry years.
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Consumer Confidence Report (CCR) - see Annual Water Quality Report.

Contaminants of Potential Concern (CPC) - Pharmaceuticals, hormones, and other organic wastewater
contaminants.

Cross-Connection - The actual or potential connection between a potable water supply and a non-potable
source, where it is possible for a contaminant to enter the drinking water supply.

Disinfection by-Products (DBPs) - The category of compounds formed when disinfectants in water systems
react with natural organic matter present in the source water supplies. Different disinfectants produce different
types or amounts of disinfection byproducts. Disinfection byproducts for which regulations have been established
have been identified in drinking water, including trihalomethanes, haloacetic acids, bromate, and chlorite

Drought - a period of below average rainfall causing water supply shortages.

Fire Flow - The ability to have a sufficient quantity of water available to the distribution system to be delivered
through fire hydrants or private fire sprinkler systems.

Gallons per Capita per Day (GPCD) - A measurement of the average number of gallons of water use by the
number of people served each day in a water system. The calculation is made by dividing the total gallons of
water used each day by the total number of people using the water system.

Groundwater Basin - An underground body of water or aquifer defined by physical boundaries.

Groundwater Recharge - The process of placing water in an aquifer. Can be a naturally occurring process or
artificially enhanced.

Hard Water - Water having a high concentration of minerals, typically calcium and magnesium ions.

Hydrologic Cycle - The process of evaporation of water into the air and its return to earth in the form of
precipitation (rain or snow). This process also includes transpiration from plants, percolation into the ground,
groundwater movement, and runoff into rivers, streams, and the ocean; see Water cycle.

Levels of Service (LOS) - Goals to support environmental and public expectations for performance.

Mains, Distribution - A network of pipelines that delivers water (drinking water or recycled water) from
transmission mains to residential and commercial properties, usually pipe diameters of 4" to 16".

Mains, Transmission - A system of pipelines that deliver water (drinking water or recycled water) from a source
of supply the distribution mains, usually pipe diameters of greater than 16".

Meter - A device capable of measuring, in either gallons or cubic feet, a quantity of water delivered by the District
to a service connection.

Overdraft - The pumping of water from a groundwater basin or aquifer in excess of the supply flowing into the
basin. This pumping results in a depletion of the groundwater in the basin which has a net effect of lowering the
levels of water in the aquifer.

Pipeline - Connected piping that carries water, oil, or other liquids. See Mains, Distribution and Mains,
Transmission.

Point of Responsibility, Metered Service - The connection point at the outlet side of a water meter where a
landowner's responsibility for all conditions, maintenance, repairs, use and replacement of water service facilities
begins, and the District's responsibility ends.

Potable Water - Water that is used for human consumption and regulated by the California Department of Public
Health.

Pressure Reducing Valve - A device used to reduce the pressure in a domestic water system when the water
pressure exceeds desirable levels.

Pump Station - A drinking water or recycled water facility where pumps are used to push water up to a higher
elevation or different location.

Reservoir - A water storage facility where water is stored to be used at a later time for peak demands or
emergencies such as fire suppression. Drinking water and recycled water systems will typically use concrete or
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steel reservoirs. The State Water Project system considers lakes, such as Shasta Lake and Folsom Lake to be
water storage reservoirs.

Runoff - Water that travels downward over the earth's surface due to the force of gravity. It includes water
running in streams as well as over land.

Santa Ana River Interceptor (SARI) Line - A regional brine line designed to convey 30 million gallons per day
(MGD) of non-reclaimable wastewater from the upper Santa Ana River basin to Orange County Sanitation District
for treatment, use and/or disposal.

Secondary treatment - Biological wastewater treatment, particularly the activated-sludge process, where
bacteria and other microorganisms consume dissolved nutrients in wastewater.

Service Connection - The water piping system connecting a customer's system with a District water main
beginning at the outlet side of the point of responsibility, including all plumbing and equipment located on a parcel
required for the District's provision of water service to that parcel.

Sludge - Untreated solid material created by the treatment of wastewater.

Smart Irrigation Controller - A device that automatically adjusts the time and frequency which water is applied
to landscaping based on real-time weather such as rainfall, wind, temperature, and humidity.

South Coast Air Quality Management District (SCAQMD) - Regional regulatory agency that develops plans
and regulations designed to achieve public health standards by reducing emissions from business and industry.

Special district - A form of local government created by a local community to meet a specific need. Yucaipa
Valley Water District is a County Water District formed pursuant to Section 30000 of the California Water Code

Supervisory Control and Data Acquisition (SCADA) - A computerized system which provides the ability to
remotely monitor and control water system facilities such as reservoirs, pumps, and other elements of water
delivery.

Surface Water - Water found in lakes, streams, rivers, oceans, or reservoirs behind dams. In addition to using
groundwater, Yucaipa Valley Water District receives surface water from the Oak Glen area.

Sustainable Groundwater Management Act (SGMA) - Pursuant to legislation signed by Governor Jerry Brown
in 2014, the Sustainable Groundwater Management Act requires water agencies to manage groundwater
extractions to not cause undesirable results from over production.

Transpiration - The process by which water vapor is released into the atmosphere by living plants.

Trickling filter - A biological secondary treatment process in which bacteria and other microorganisms, growing
as slime on the surface of rocks or plastic media, consume nutrients in wastewater as it trickles over them.

Underground Service Alert (USA) - A free service (https://www.digalert.org) that notifies utilities such as water,
telephone, cable and sewer companies of pending excavations within the area (dial 8-1-1 at least 2 working days
before you dig).

Urban runoff - Water from city streets and domestic properties that carry pollutants into the storm drains, rivers,
lakes, and oceans.

Valve - A device that regulates, directs, or controls the flow of water by opening, closing, or partially obstructing
various passageways.

Wastewater - Any water that enters the sanitary sewer.

Water Banking - The practice of actively storing or exchanging in-lieu surface water supplies in available
groundwater basin storage space for later extraction and use by the storing party or for sale or exchange to a
third party. Water may be banked as an independent operation or as part of a conjunctive use program.

Water Cycle - The continuous movement water from the earth's surface to the atmosphere and back again.

Water Pressure - Water pressure is created by the weight and elevation of water and/or generated by pumps
that deliver water to customers.
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Water Service Line - A water service line is used to deliver water from the Yucaipa Valley Water District’s
mainline distribution system.

Water table - the upper surface of the zone of saturation of groundwater in an unconfined aquifer.

Water transfer - a transaction, in which a holder of a water right or entitlement voluntarily sells/exchanges to a
willing buyer the right to use all or a portion of the water under that water right or entitlement.

Watershed - A watershed is the region or land area that contributes to the drainage or catchment area above a
specific point on a stream or river.

Water-Wise House Call - a service which provides a custom evaluation of a customer's indoor and outdoor
water use and landscape watering requirements.

Well - a hole drilled into the ground to tap an underground aquifer.

Wetlands - lands which are fully saturated or under water at least part of the year, like seasonal vernal pools or
swamps.
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COMMONLY USED ABBREVIATIONS

AQMD Air Quality Management District

BOD Biochemical Oxygen Demand

CARB California Air Resources Board

CCTV Closed Circuit Television

CWA Clean Water Act

EIR Environmental Impact Report

EPA U.S. Environmental Protection Agency

FOG Fats, Oils, and Grease

GPD Gallons per day

MGD Million gallons per day

O&M Operations and Maintenance

OSHA Occupational Safety and Health Administration
POTW Publicly Owned Treatment Works

PPM Parts per million

RWQCB Regional Water Quality Control Board

SARI Santa Ana River Inceptor

SAWPA Santa Ana Watershed Project Authority
SBVMWD San Bernardino Valley Municipal Water District
SCADA Supervisory Control and Data Acquisition system
SGMA Sustainable Groundwater Management Act
SSMP Sanitary Sewer Management Plan

SSO Sanitary Sewer Overflow

SWRCB State Water Resources Control Board

TDS Total Dissolved Solids

TMDL Total Maximum Daily Load

TSS Total Suspended Solids

WDR Waste Discharge Requirements

YVWD Yucaipa Valley Water District
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