Front cover: Folsom Lake in early 2014
Back cover: Lake Oroville in 2014

EXECUTIVE SUMMARY

Executive Summary
The water years of 2012-14 stand as California’s
driest three consecutive years in terms of statewide

under a present-day level of development.
The 2012-14 event set other records in addition to

precipitation, and as of this writing in February 2015

that of driest three-year period of statewide precipita-

the drought is continuing on. This report was pre-

tion. The drought occurred at a time of record

pared to compare the hydrology and impacts experi-

warmth in California, with new climate records set in

enced during 2012-2014 with those of California’s

2014 for statewide average temperatures. Records for

largest historical droughts, in response to questions

minimum annual precipitation were set in many

from local water agencies and others regarding the

communities in calendar year 2013. Calendar year

drought’s relative severity and the changed condi-

2014 saw record-low water allocations for State

tions since our prior major droughts. California’s

Water Project and federal Central Valley Project

immediately prior drought of statewide scale

contractors. Reduced surface water availability

occurred in 2007-09; it was the first drought for

triggered increased groundwater pumping, with

which a statewide proclamation of emergency was

groundwater levels in many parts of the state drop-

issued. The 2012-14 period now marks the second

ping 50 to 100 feet below their previous historical

time a statewide proclamation of emergency has

lows. These record-setting conditions speak to the

been issued for drought.

need for continued improvement of our ability to

California’s most significant historical statewide

respond to dry conditions. Knowledge of the impacts

droughts were the six-year drought of 1929-34, the

historically experienced in our past large droughts

two-year drought of 1976-77, and the six-year event of

and the lessons learned during those events can help

1987-92. These droughts stand out in the observed

us be better prepared.

record due to their duration or severe hydrology. The
1929-34 event occurred within the climatic context of
a decades-plus dry period in the 1920s-30s whose
hydrology rivaled that of the most severe dry periods
in more than a millennium of reconstructed Central
Valley paleoclimate data. The drought’s impacts were
small by present-day standards, however, since the
state’s urban and agricultural development was far less
than that of modern times. The 1976-77 drought,
although brief in duration, was notable for the severity
of its hydrology. The 1987-92 drought was California’s
first extended dry period since the 1920s-30s, and
provides the closest comparison for drought impacts
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CHAPTER 1: INTRODUCTION AND SETTING

1
Introduction and Setting
This report was prepared in response to the dry condi- Figure 1.1: Three-year Precipitation as a Percent of
tions of 2012-14 (Figure 1.1) and particularly in

Average, September 2011 through September 2014

response to the very dry hydrology of water year
2014. Water year 2014 ranked as the third driest on
record in terms of statewide precipitation, with the
three-year period of water years 2012-14 ranking as
the driest consecutive three-year period on record in
terms of statewide precipitation. Continuing dry
hydrology in 2015 raises questions about the similarity
of present conditions to those of prior droughts and
changes in observed impacts as California’s
population increases and new institutional
requirements are put in place. The purpose of this
report is to compare present conditions with
California’s most significant droughts of statewide
scope, to help answer questions about the
comparative severity of drought hydrology and

Percent
25 50 70 80 90 100 110 120 130 150 175
Generated 9/28/2014 using provisional data. Source: Western Regional
Climate Center

drought impacts. The report also summarizes lessons learned and commonalities seen in the state’s most
severe historical droughts.

California’s most significant historical droughts of state-

duration, water year 1977 was the single driest year of

wide scope were those with the longest duration or driest

observed statewide runoff and 1976 was also extremely

hydrology – the six-year drought of 1929-34, the two-year

dry. The state’s most recent drought was 2007-09, and it

drought of 1976-77, and the six-year event of 1987-92.

is briefly covered in this report to provide context for

Although the two-year event of 1976-77 was brief in

drought impacts under a recent institutional setting.
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CHAPTER 1: INTRODUCTION AND SETTING

The report begins with background on defining

THE DRY YEARS OF 2012-14

drought and water shortage and provides a brief

Following the dry water years of 2007-09, water year

overview of the hydrologic framework for California

2010 marked a return to slightly wetter than average

water supply, to provide context for the following

conditions for most of the state. It was followed by a

chapters. Chapter 2 summarizes hydroclimate

wet 2011, the first significantly wet year since 2006.

conditions associated with historical droughts, reviews

Improvement in statewide reservoir storage provided

drought in the paleoclimate record, and discusses

by a wet 2011 helped cushion impacts of water year

climate change considerations. Chapter 3 covers

2012, which reverted to dry conditions for most of the

highlights of the hydrology and impacts experienced in

state, particularly for parts of the San Joaquin Valley

the large historical droughts, together with brief

and interior Southern California. Northern California

background on physical and institutional setting in

had a wet start to water year 2013 thanks to a series of

which they occurred. Chapter 4 compares the

late November/early December storms, but a record dry

historical events to the present, describing changed

January-May resulted in a return to dryness for most of

conditions and comparing impacts; recurring themes

the state, with parts of the San Joaquin Valley and

observed in past droughts also are discussed.

Southern California again lagging well below Northern
California in terms of percent of average precipitation.
The wet early start to water year 2013 was helpful in
replenishing reservoir storage depleted during 2012.
The impacts of a dry 2012 and 2013 were notably
felt in the agricultural sector, especially for rangeland

Comparing Sierra Nevada snowpack in two Januaries, illustrating the extremely dry conditions in early 2014. Source: NASA
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grazing. The U.S. Department of Agriculture (USDA)

Force in December to provide a coordinated assess-

included all of California’s counties in its drought

ment of the dry conditions and to provide recom-

disaster designations at various times over the course

mendations on state actions. The continuing absence

of 2012-14, either as primary counties or contiguous

of precipitation led to a Governor’s proclamation of

counties. Responding to reduced agricultural water

emergency in January 2014 that ordered state

supplies, particularly in parts of the San Joaquin

agencies to take specified actions and called on

Valley, the Governor issued Executive Order B-21-13

Californians to voluntarily reduce their water usage

in May 2013, which directed the Department of

by 20 percent. Among other things, the order called

Water Resources (DWR) and the State Water

on local urban water suppliers to immediately

Resources Control Board (SWRCB) to expedite review

implement their water shortage contingency plans,

and processing of water transfers.

directed the state’s drinking water program to

With the advent of an exceptionally dry water year

identify communities in danger of running out of

2014, Northern California began experiencing the

water and to help them address shortages, and

significantly below normal precipitation that had

directed SWRCB to take various water rights admin-

characterized the southern part of the state in the

istrative actions. In March, the Legislature enacted

prior years. A blocking high pressure ridge diverted

and the Governor signed measures to provide $687.4

storms away from the state during the key winter

million for drought relief, with the largest amount of

precipitation months of December and January,

that funding ($549 million) dedicated to accelerated

resulting in record warmth and dryness for many

expenditure of Proposition 84 and Proposition 1E

areas of the state. Some Northern California locations

bond funds for grants to local agencies for inte-

went for more than 50 consecutive days with no

grated regional water management projects. In April,

measurable precipitation at a time when the year’s

the Governor issued an executive order to redouble

maximum monthly precipitation totals should have

state drought actions that, among other things,

been registered. The record dry December 2013,

ordered SWRCB to adopt emergency regulations as

when combined with the also record dry January-

necessary to direct urban water suppliers to limit

May 2013, resulted in calendar year 2013 being the

wasteful outdoor water use practices and ordered

driest of record for many communities, including San

DWR to conduct intensive outreach to local agencies

Francisco, Sacramento, and Los Angeles.

to increase their groundwater monitoring in areas of

The Colorado River Basin also was in a period of

significant impacts. Many local agencies also issued

long-term dry conditions during this time; water year

proclamations of emergency; Figure 1.2 shows

2014 was just slightly below average in terms of

county-level proclamations of emergency issued in

inflow to Lake Powell. However, the Basin’s substan-

2014, comparing this year’s conditions to those of

tial reservoir storage permitted full water deliveries

dry years in prior droughts.

to Lower Basin contractors. Full supplies on the

Above-normal late spring 2014 precipitation

Colorado River were a bright spot in California’s

ameliorated some of the worst-case water supply

otherwise diminished surface water supplies

scenarios that had been considered earlier in the year,

throughout 2012-14.

including evaluation by DWR of the need to place

With no significant precipitation in late 2013, the
Governor formed a state interagency Drought Task

temporary rock barriers in selected Delta channels to
conserve upstream reservoir storage – an action last
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Hydrologic conditions constituting a drought for

Drought and Water Supply Reliability

water users in one location may not constitute a

Drought reduces water supply reliability, potentially

drought for water users in a different part of the

redefining areas that have had adequate water

state or with a different water supply. California’s

supplies under normal hydrologic conditions as areas

extensive system of water supply infrastructure

of shortage under dry hydrology. The ability of water

greatly mitigates the effect of short-term (single

users to reduce the risk of shortage, or to minimize

year) dry periods to users of managed supplies,

impacts if a shortage occurs, depends on the value of

although impacts related to unmanaged systems

water to them and their ability to pay for a desired

(increased wildfire risk, stress on vegetation and

level of reliability. Large urban areas typically demand

wildlife) remain. Individual water suppliers may use

a high level of reliability and have the financial

criteria such as rainfall/runoff, amount of water in

capability to ensure it. Farming businesses typically

storage, decline in groundwater levels, or expected

cannot afford to make the same level of investment

supply from a water wholesaler to define their water

in reliability, and customers of agricultural agencies

supply conditions. Criteria used to identify statewide

thus typically must manage for a greater risk of

drought conditions—such as statewide runoff and

shortage.

reservoir storage—cannot address these localized
circumstances.

Vulnerability to shortage can change over time,
due to factors such as increasing population or
cropped acreage in a water agency’s service area, or
reallocation of historically available water supplies for

Agricultural Disaster Designations
USDA’s Farm Services Agency administers financial
assistance programs to help farmers and ranchers
recover from losses due to drought, floods, other
natural disasters, and quarantines. To be eligible for
some programs, applicants’ operations must be located
in a county declared by the President or designated by
the Secretary of Agriculture as a disaster area. Criteria
for a secretarial designation include a finding that a
minimum 30 percent production loss of at least one
crop has occurred in the designated county. USDA
streamlined its drought disaster designation process in
response to widespread Midwestern drought in 2012 to
make listing virtually automatic once a county had been
has been classified as being in severe drought for eight
consecutive weeks by the U.S. Drought Monitor. This
brief qualifying period reflects the importance of
seasonal rainfall to activities such as livestock grazing
on non-irrigated rangeland and USDA’s intent to
provide rapid financial assistance.

6

other purposes. If increased vulnerability is not
remediated through investments in improving reliability then drought impacts can be expected to worsen.
As illustrated in the sidebar, the concept of what
constitutes normal supplies is not necessarily static.
California’s Most Significant Historical Droughts
This report’s focus is on California’s most significant
droughts in the historical record, because information
is available to quantify their hydrology and impacts,
and they can provide valuable lessons about drought
vulnerability and resilience. Figure 1.3 shows
California’s calculated historical statewide runoff,
which is one metric for illustrating dry conditions at a
statewide scale. The 1929-34 drought occurred in a
climatic context that included severe drought conditions over much of the western United States,
including the Great Plains region affected by the
so-called Dustbowl drought. As discussed in Chapter
2, the 1920s-30s were a period of overall dryness that
rivaled similar extreme events in the paleoclimate
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record. The two-year 1976-77 drought began with a

CALIFORNIA WATER SUPPLY, AN OVERVIEW

very dry 1976 that provided the antecedent condi-

California’s proximity to the Pacific Ocean and major

tions to help 1977 rank as the driest year of statewide

mountain ranges (Figure 1.4) define the state’s

runoff. The 1987-92 drought was characterized by

hydroclimate setting. Most of the water vapor that

the duration of its dry conditions; California’s popula-

provides the state’s precipitation comes from the

tion then was close to 80 percent of present levels.

Pacific Ocean; as moist air moves over mountains
such as the Sierra Nevada or Transverse Ranges the
air is lifted and cooled, resulting in condensation and
rain or snow. Snowpack in the Cascade Range and
Sierra Nevada contributes to the runoff in the state’s
largest rivers and to the groundwater basin recharge
that support much of California’s urban and agricultural water use.
Much of California experiences a Mediterraneanlike climate with dry summers that are warm or hot,
and wet winters that are cool or cold. Westerly winds
transport water vapor that provides winter precipitation; summers are characterized by a blocking high

Shortage or Normal?

The San Diego River gorge in 1930. The overall dry cycle of the
1920s-30s was on a par with the driest periods in a millennium,
but its impacts were mitigated by California’s relatively low level
of development. Photo courtesy of the San Diego History Center.
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There are a variety of ways that impacts of hydrologic
drought can be measured, but the metric of supplies
available to CVP or SWP contractors is not a direct
indicator of hydrologic conditions, as discussed in
Chapter 4. CVP south-of-Delta agricultural contractors
received 100 percent of their contracted supply
amounts in only three years during the 23-year period
from 1990 through 2014, and 75 percent or better in
only eight of those years. Prior to 1990, these
contractors received full supplies in all years except
1977. SWP urban and agricultural contractors received
100 percent of their requested Table A contractual
amounts in only six years from 1990 through 2014. As
with the CVP, SWP urban and agricultural contractors
received full requested deliveries in all years prior to
1990, excepting 1977. Annual variability in project
allocation and long-term trends in allocations reflect
factors in addition to hydrology, including changes in
service area demands and changes in environmental
regulatory conditions.
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Southern California. An imbalance between surface

For More Information on Historical Droughts

water supplies and the location of major population

Detailed information on California’s historical droughts is
available in DWR reports documenting the hydrology,
impacts, and response actions associated with these
events. The reports listed below are available on DWR’s
website or at the California State Library, Government
Publications Section.

centers and agricultural production areas has been
central to the history of water development in
California, leading to the development of major
federal, state, and local water projects (Figure 1.8).
The state’s largest rivers, in terms of average annual
runoff, are the Sacramento and the Klamath, reflect-

»» The California Drought – 1976. May 1976

ing their sizable drainage areas and locations in the

»» The California Drought 1977, An Update. February 1977

water-rich part of the state. The Eel River is the

»» The Continuing California Drought. August 1977

next-largest in Northern California; south of the

»» The 1976-77 California Drought – A Review. May 1978

Delta, only the San Joaquin River is of comparable
size to the Eel. The Sacramento and San Joaquin River

»» California’s 1987-92 Drought, A Summary of Six years
of Drought. July 1993

watersheds supply (either directly as surface water or
indirectly via groundwater recharge) much of the

»» Preparing for California’ s Next Drought, Changes Since
1987-92. July 2000

water used by California cities and farms. Figures 1.9
and 1.10 show the variability of estimated annual

»» California’s Drought of 2007-09, An Overview.
November 2010

unimpaired runoff in the Sacramento and San
Joaquin basins. The hydrology of these basins often is
used as a benchmark for Northern California water

Figure 1.6: Contribution of Atmospheric Rivers to
California Precipitation

year conditions because of their importance to

Contributions to total precipitation of precipitation on days
when atmospheric rivers made landfall on the California coast
(or day after, to allow for differences between Coordinated
Universal Time reporting of satellite data and local reporting of
cooperative time series) at NWS cooperative weather stations,
with atmospheric river days between October 1997 and
September 2006.

California’s developed water supplies.
Imported surface water – the Colorado River
Imported surface supplies make up only a small part
of the state’s water budget. The Colorado River is by
far the largest of the imported surface water sources.
The state has consistently received its basic interstate
apportionment of 4.4 million acre-feet (MAF) of
consumptive use annually, and up until 2003 was also
able to receive additional water from hydrologic
surpluses or from the unused apportionments of
Nevada and Arizona. The Colorado River has been the
most reliable of the three major sources of imported
water used by urban Southern California, thanks to

Percentage of total precipitation from
atmospheric rivers: 0

10

20

30

40

50

Figure provided courtesy of Mike Dettinger, USGS

the ample storage capacity in the reservoir system.
The river basin is distinguished from most watersheds
in California by its reservoir storage capacity – equivalent to about four times the river’s average flow.
Although the basin has been exhibiting persistent
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CHAPTER 2: HYDROCLIMATE BACKGROUND ON DROUGHT IN CALIFORNIA

2
Hydroclimate Background on
Drought in California
This chapter briefly summarizes hydroclimate conditions associated with past California droughts.
Drought is a normal part of the water cycle in California. Dry years happen periodically; sometimes
dry conditions persist over multiple years, eventually resulting in sufficient impacts for these dry
conditions to be termed a drought. Sustained multi-year dry periods have been relatively
infrequent in the historical record. It is important to remember, however, that California
hydrologic data cover a limited period of historical record – relatively few stream gages have a
period of record in excess of 100 years, and only a few precipitation records extend as much as 150
years. Efforts to go beyond the historical period must rely on tools such as paleoclimate analysis or
climate models.

WHAT CAUSES DROUGHT?

Administration (NOAA) defines a climate teleconnec-

Ultimately, drought in California stems from an

tion as:

absence of winter precipitation. At the weather

a recurring and persistent, large-scale pattern of

timescale this occurs when an atmospheric high

pressure and circulation anomalies that spans vast

pressure ridge blocks winter storms from reaching

geographical areas…. All teleconnection patterns are

the state, shunting them to other areas. In the

a naturally occurring aspect of our chaotic atmo-

longer-term climate timescale many other aspects

spheric system, and can arise primarily as a reflection

come into play; the chaotic interaction of atmo-

of internal atmospheric dynamics. Additionally, some

sphere-ocean dynamics and land processes combine

of these patterns, particularly those over the North

at varied spatial and temporal scales to ultimately set

Pacific, are also sometimes forced by changes in

the stage for the weather we experience. Many

tropical sea-surface temperatures and tropical convec-

efforts have been made to identify particular climate

tion… Teleconnection patterns reflect large-scale

patterns, or teleconnections (see sidebar), that could

changes in the atmospheric wave and jet stream

be used to predict or diagnose drought conditions.

patterns, and influence temperature, rainfall, storm

The National Oceanic and Atmospheric

tracks, and jet stream location/ intensity over vast
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areas. Thus, they are often the culprit responsible for

Interactions among teleconnections or other

abnormal weather patterns occurring simultaneously

climate forcings influence the weather actually

over seemingly vast distances (NOAA, 2014).

experienced in any given year, illustrating why ENSO

The El Niño-Southern Oscillation (ENSO) is an example
of a teleconnection, one that has been extensively
studied because of its potential for informing seasonal
forecasting.
ENSO status is presently the chief factor now

conditions alone are not necessarily predictive.
California’s experience in water years 2011 (the last
wet year) and 2012 (the present drought’s initial year)
shows how multiple factors influence seasonal
precipitation. Both were years of moderate La Niña

offering some (limited) predictive capability for

conditions, with forecasters calling for drier than

seasonal climate outlooks such as those performed by

average precipitation for much of California. Actual

NOAA’s Climate Prediction Center. La Niña condi-

water conditions were dramatically different between

tions, for example, tend to favor a drier outlook for

the two years, with a major reason for the difference

Southern California, but the predictive capabilities

being attributed to the phase of the Arctic Oscillation

provided by ENSO events are related to the strength

(AO). Researchers cannot yet predict how different

of an event; stronger events yield better predictive

teleconnections may either amplify or cancel each

signals. Figure 2.1 shows relationships between ENSO

other’s expression at the scale of local weather.

and precipitation at localized scales within California,

Fluctuations in Pacific sea surface temperatures may

the scale of NOAA climate divisions. Figure 2.2

influence transitions from long-term dry to long-term

provides similar information for selected climate

wet conditions at interannual to decadal time scales,

divisions in the Upper Colorado River Basin that

but there are presently no operational predictions for

provide much of the basin’s runoff.

these transitions.

Folsom Lake in water year 1977 (an El Niño year) and in water year 2014 (an ENSO-neutral year).
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estimated for the Colorado River Basin (USBR, 2012),
where increased water demands due to warming
and other factors are projected to result in a significant gap between 2060-level supplies and demands.
Future droughts in California and the Colorado River
Basin will be occurring in a climate setting that
differs from the context experienced in the state’s
historical droughts.
Trends even within the relatively brief historical
record offer a cautionary message about using
observed drought hydroclimate data for predicting
the water supply impacts of future droughts at
long-term planning time scales. It is important to
recognize, however, that climate variability and
change should be examined in the context of a
defined part of the historical (or paleoclimate) record,
whether the entire record or only some recent subset
of it. As discussed below, paleoclimate records
provide a long-term perspective on natural climate
variability. In some cases the natural variability seen in
the long-term records shows drier conditions than

National Geographic submersible examining relict tree stumps
in situ on bottom of Lake Tahoe. Photo courtesy of National
Geographic.

to estimate their age (Harding, 1965). Subsequent
studies of relict tree stumps rooted in place in other
central Sierra Nevada lakes, rivers, and marshes –
including Fallen Leaf Lake, Independence Lake, and the

those projected by climate models for late 21st

West Walker River – identified chronic dry periods

century conditions.

(e.g., Stine, 1994; Kleppe et al, 2011) prior to the
modern record. Prolonged lowstands of Lake Tahoe

DROUGHTS IN AND NEAR CALIFORNIA –
THE LONG-TERM PICTURE
A period of historically recorded hydrology of little

dating back to the mid-Holocene times also have been
identified (Lindstrom, 1990).
Thanks to interest in dating archaeological sites in

more than a century does not represent the full range

the Four Corners area, paleodroughts and paleo-

of the climate system’s natural variability. Paleoclimate

streamflow have been particularly well studied in the

information, such as streamflow or precipitation

Colorado River Basin. Reconstructions of Colorado

reconstructions developed from tree-ring chronolo-

River inflow to Lake Powell show multidecadal

gies, provides a long-term perspective on climate

periods when flows were below the long-term

variability. Perhaps the earliest recognition of the

average (Figure 2.9). The driest period in the

relative severity of earlier paleodroughts dates back to

Colorado’s observed record (the present long-term

the modern drought of 1929-34, when Lake Tahoe

drought conditions) is surpassed in severity by condi-

dropped below its natural rim and exposed tree

tions prior to the historical record (Meko et al., 2007).

stumps rooted in place on the lake bottom. University

DWR recently funded reconstructions for Sacramento,

of California, Berkeley professor S. T. Harding recog-

San Joaquin, and Klamath River streamflows to

nized the stumps as indicating much drier past condi-

improve the understanding of the severity of

tions, and many years later used radio-carbon dating

droughts in these basins (Meko et al., 2014); these
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Unimpaired Flow
Unimpaired flow in a river or stream (sometimes called natural flow) is a calculated value that reflects the amount of water that
would have been present in a watercourse if there were no diversions or regulation of flow by reservoirs. Unimpaired flow is used
as a metric for hydrologic conditions because it represents baseline conditions for streamflow. Measured (observed) flows typically
change over time in response to development dependent on the watercourse. For example, storage provided by the Central
Valley’s major rim reservoirs supports downstream flows to meet water supply needs, water quality criteria, and fishery flow
requirements, resulting in higher observed low flows during dry years than would have occurred in predevelopment conditions.
The majority of California’s rivers support some level of development that makes their observed flows not reflective of
pre-development baseline conditions.

The Cosumnes River in 1977. Parts of the Cosumnes River typically go dry during drought, since there is no upstream storage to support
streamflow during dry conditions.
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particularly for continuous long-term records that
extend back to the 1920s-30s. Such long-term
records – dating to early development of groundwater resources – are important for understanding a
basin’s response to development and sustainable
levels of groundwater extraction. Reliance on groundwater increases during droughts when water users
with reduced surface supplies turn to groundwater to
help mitigate shortages; the increased groundwater
use is typically reflected in declining groundwater
levels. Figure 2.16 illustrates typical seasonal fluctuations in groundwater levels and longer-term trends
associated with drought – a pattern of water level
drawdown during dry conditions and recovery during
wet conditions – for sample wells in the Sacramento
and San Joaquin Valleys. The long-term overall
decline in water levels for the San Joaquin Valley well
shown is indicative of groundwater overdraft. Land
subsidence (see sidebar) is one of the potential
consequences of overdraft.
DWR prepared an April 2014 report on the status
of groundwater levels and gaps in groundwater
monitoring in response to a requirement in the
January 2014 emergency proclamation (DWR, 2014),

LAND SUBSIDENCE
Land subsidence in California due to extraction of
subsurface fluids (oil and gas or groundwater) has been
recognized for about 80 years (USGS, 1999), and has been
historically observed in diverse geographical areas
including the southern San Francisco Bay area, coastal Los
Angeles area, and Central Valley. The San Joaquin Valley
has been an area of ongoing subsidence due to
groundwater extraction. As USGS described in the 1970s
(USGS, 1975), imported CVP and SWP water had almost
recovered groundwater levels in much of the valley to
predevelopment conditions, reducing the risk of continued
subsidence. Increased subsidence was observed during the
1976-77 and 1987-92 droughts when pumping increased
in response to surface water cutbacks, a phenomenon also
observed in 2007-09. With imported CVP and SWP
supplies becoming increasingly unreliable from about 1990
onward, growers turned to groundwater to make up
surface water deficiencies and to irrigate new plantings of
permanent crops, resulting in further subsidence in some
areas. Adverse effects of subsidence include infrastructure
damage, loss of capacity in water delivery canals and flood
control channels, and loss of groundwater basin storage
capacity.

relying heavily on the availability of the data being
provided by CASGEM. Among key findings of that
report were that recent groundwater levels in many
areas in the San Joaquin Valley were more than 100
feet below previous historical levels. In other parts of
the state, such as the northern San Francisco Bay
Area, and South Coast and South Lahontan areas,
groundwater levels were more than 50 feet below
previous historical lows.
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3
Highlights of Past Droughts
This chapter summarizes highlights from historical droughts, focusing on water management conditions
and actions taken, and drought impacts. While the hydrology of historical droughts can readily be
compared from one event to another, the same cannot be said of their impacts, due to changes in
California’s institutional setting and level of development.

California experienced massive changes over the

infrastructure had not been constructed; work on

course of the twentieth century, evidenced by

initial facilities of the CVP and on the Colorado

dramatic population increases and land use conver-

River Aqueduct was just beginning. Figure 3.3

sion. Figure 3.1 shows the state’s population over

shows the geographic distribution of the state’s

time, illustrating the notably smaller size of

population in 1930.

California’s population during the 1929-34 or

However, the drought was severe from a hydrologic

1976-77 droughts. Figure 3.2 shows the historical

perspective, especially in the context of its occurrence

extent of California irrigated acreage which, after

within a longer period of dry conditions. This longer-

peaking in about 1980, has since declined slightly

term dry sequence in the observed record stands out as

due to urbanization of agricultural lands. A timeline

being on a par with events of similar length in the

of some key dates shown in the sidebar gives a

paleoclimate record. In terms of calculated statewide

frame of reference for the discussion of the drought

runoff through 2013, water year 1931 ranks as second-

events that follows.

driest in 113 years, second only to 1977. Within the
11-year period of water years 1924-1934, there were

1929-34

four extremely dry years, including 1924 – holder of

Occurring some 80 years ago, this drought is

many site-specific records in California. The relative

difficult to place in context with modern conditions.

severity of dry conditions during this time is illustrated

California’s population was estimated at only 5.7

by Table 3.1, which shows the ten driest three-year

million in 1930, making it then the nation’s sixth

periods of statewide precipitation, based on 119 years

most populous state. Irrigated acreage was small in

of record. Table 3.2 shows single driest years of com-

comparison to modern levels. Most major water

puted statewide runoff, based on 114 years of record.
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Party Agreement of 1931, ratified by the Legislature,
divided California’s interstate apportionment of the
river among the local contracting agencies.
Metropolitan Water District (MWD) was formed in
1931 to contract for Colorado River water; it began
construction of the Colorado River Aqueduct in
1932 and advanced funding to USBR to begin
construction of Parker Dam in 1934. USBR also
Construction of MWD’s Colorado River Aqueduct in the 1930s,
tunneling through the San Jacinto Mountains. Photo courtesy of
Banning Library District.

way between Newark and San Lorenzo for an
emergency water line, because Spring Valley Lake
(now known as Crystal Springs Reservoir) held only
enough water for the first 100 days of 1931.
In 1930, State Engineer Edward Hyatt had completed the State Water Plan, which called for construction of a major public works project to develop
the state’s water resources. The plan was adopted by
the Legislature in 1931; then-Governor James Rolph
issued a 1931 proclamation appointing a California
Water Resources Commission and charging it with

began construction of the All-American Canal in
1934. Construction of these facilities, together with
those of the CVP, provided sorely-needed public
works jobs during the Great Depression.
Impacts
Accounts of impacts of the 1929-34 drought differ
noticeably from those of more recent droughts in
California. In part this represents the difference in the
level of development between then and now. Impacts
of the Great Depression – and of the extreme drought
occurring in the Great Plains states at the heart of the
Dustbowl – overshadowed the dispersed and localized
drought impacts occurring in California. Descriptions
of drought in California during this period typically

addressing the “real emergency” of “California’s
water problem” (California Department of Public
Works, 1931). Implementation of elements of the
plan was enabled through California’s Central Valley
Project Act of 1933, which placed a bond measure
before the voters to finance initial project facilities.
The voters approved this $170 million measure at the
height of the Great Depression but the state was
unable to sell bonds then and turned to the federal
government to build the project. The state’s focus on
addressing water development needs also spurred
1931 legislation establishing new authority for
formation of special districts, resulting in creation of
many new local agencies.
Progress also had been occurring on the Colorado
River. The Boulder Canyon Project Act of 1928
authorized construction of Hoover Dam; the Seven-
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Dorothea Lange photo of Dustbowl migrants at a camp in the
Imperial Valley. Photo courtesy of The History Place.
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focus on the influx of migrants from the Dustbowl
states who came to California seeking farm jobs and
often populated shanty towns or Hoovervilles in areas
such as the San Joaquin Valley or Imperial Valley. John
Steinbeck’s Grapes of Wrath immortalized this era, in
which California was characterized as an Eden (a
theme featured in a Woody Guthrie folk song of the
time) in comparison to the Dustbowl states.
Demographers estimate that more than a million
people moved to California during the 1930s from
drought-affected states such as Oklahoma and
Arkansas, a large increase in the state’s population in
percentage terms and one that, combined with
economic conditions and labor market stresses,
focused public attention on issues other than local
water supply impacts.

Low water levels at the City of San Diego’s Morena Lake in 1930.
Prior to construction of the San Diego Aqueduct to link the
region to MWD’s Colorado River Aqueduct, local drinking water
supplies were almost exclusively dependent on reservoirs in the
small watersheds of the Peninsular Ranges. Photo courtesy of
San Diego History Center.

Information about California impacts during the
1929-34 drought is scattered and often anecdotal,

quently mentioned in California accounts of the time,

reflecting the highly localized nature of impacts and

and one of the impacts most similar to modern

relatively low level of statewide development.

conditions. Then as now, livestock producers relying

Reported statistics, notably agricultural crop produc-

on seasonal grazing on non-irrigated rangeland were

tion values, are difficult to compare to modern times

at the mercy of annual precipitation conditions.

due the great difference in the scale of irrigated

Responding both to drought in the Dustbowl states

agriculture and in crop market conditions. Much has

and to the Depression’s economic conditions, USDA-

been written about agricultural production and

administered emergency drought relief programs

policies during the Dustbowl drought, but this material

designed to provide an outlet for producers to sell

is largely focused on conditions in the affected

cattle whose meat would be canned and distributed

Midwestern and Southeastern states and on commod-

through emergency food relief programs.

ity crops. Impacts on livestock production (reducing
herds, selling cattle early) is the subject most fre-

With respect to impacts from this time period
directly linked to water project operations, the so-

Trying to End the Drought
Big Bear Lake in the San Bernardino Mountains was constructed to supply irrigation water for citrus and other crops in the
Redlands area. Runoff to the lake is limited by the small size of the watershed. Newspaper articles from the spring and summer of
1931 report that the famous rainmaker Charles Hatfield, who used a secret mixture of chemicals that he would burn from the top
of a tower, was hired by water users to make it rain to raise the lake by amounts variously reported as ten to 29 feet. Hatfield had
employed his technology at a number of locations, initially becoming famous for a flood he was said to have caused at San
Diego’s Morena Dam in 1916. Precipitation records in the San Bernardino area show an unusually wet late April in 1931, but the
timing of Hatfield’s work relative to those storms is unknown.
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Figure 3.6: Historical Salinity (Modeled and Observed) at Jersey Point
Units: umhos/cm
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Social conditions were
the focus of attention
for many during
the Depression. This
1932 San Francisco
scene shows jobless
people living in pipes.
Photo courtesy of San
Francisco Public Library,
San Francisco History
Center.
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1976-77

the striped bass index was being used by the then-

The setting for the 1976-77 drought differed signifi-

Department of Fish and Game as a metric of Delta

cantly from the dry times of the 1920s-30s. Although

fishery conditions.

only a two-year event, its hydrology was severe.

Water Supplies and Water Project Operations

Based on 114 years of computed statewide runoff,
1977 occupies rank 114 (driest year) and 1976 is in
rank 104. The drought was notable for the impacts
experienced by water agencies that were unprepared
for such conditions. One reason for the lack of
preparedness was the perception of relatively ample
water supplies in most areas of the state. The SWP’s
California Aqueduct had been completed less than
ten years before, bringing a new source of water to
parts of the San Joaquin Valley and Southern
California. Likewise the state-federal joint-use facilities of the San Luis Canal brought new irrigation
supplies for CVP contractors on the west side of the
San Joaquin Valley. The imported water took some
pressure off overdrafted groundwater basins in parts
of the valley; growers and irrigation districts took
many of their wells out of service with the advent of
the new supplies. California was receiving more than
its basic interstate apportionment of Colorado River
water thanks to supplies unused by Nevada and

The impacts of dry hydrology in 1976 were mitigated
by reservoir storage and groundwater availability. The
immediate succession of an even drier 1977, however, set the stage for widespread impacts. In 1977
CVP agricultural water contractors received 25
percent of their allocations, municipal contractors 25
to 50 percent, and the water rights or exchange
contractors 75 percent. SWP agricultural contractors
received 40 percent of their allocations and urban
contractors 90 percent. Thanks to the availability of
Colorado River water in excess of the state’s basic
interstate apportionment, MWD was able to reduce
its use of SWP water, making more water from that
source available for other project contractors.
Managing Delta salinity was a major challenge for
the SWP, given the competing needs to preserve
critical carry-over storage and to release water from
storage to meet Bay-Delta water quality standards.
(At this time the present-day Coordinated Operation

Arizona and to hydrologic surpluses. There had not

Agreement between DWR and USBR was not in

been major droughts in the recent past. (Although

effect and USBR was not operating the CVP to

there had been multi-year dry periods of statewide

protect Delta salinity.) In February 1977 SWRCB

scope in 1947-50 and 1959-61, the hydrology of

adopted an interim water quality control plan to

these events was far less severe than that of the

modify Delta standards to allow the SWP to conserve

1920s-30s.) The 1976-77 drought was a wake-up call

storage in Lake Oroville. As extremely dry conditions

for many water agencies.

continued that spring, SWRCB subsequently adopted

California’s population in 1977 was about 22

an emergency regulation superseding its interim

million, not quite 60 percent of present levels.

water quality control plan, temporarily eliminating

Irrigated acreage was essentially at present levels.

most water quality standards and forbidding the

Most of the state’s major water infrastructure proj-

SWP to export stored water. As a further measure to

ects had now been constructed; the last major CVP

conserve reservoir storage, DWR constructed tempo-

reservoir (New Melones Lake) was under construc-

rary facilities in the Delta to help manage salinity

tion. There were no fish species listed pursuant to the

with physical, rather than hydraulic, approaches

ESA either migrating through or residing in the Delta;

(Figure 3.7). These facilities included:
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»» a rock barrier at Sutter Slough to help meet water
quality criteria and enable increased SWP pumping.

»» a rock barrier at the head of Old River for improving fishery conditions (this barrier had been
installed annually to improve conditions for
migrating salmon; its use was not specific to
drought years).

»» rock barriers at Indian Slough and Rock Slough,

complicated series of exchanges under which DWR
delivered the water to the Bay Area via the South Bay
Aqueduct. Public Law 95-18, the Emergency Drought
Act of 1977, authorized USBR to purchase water
from willing sellers on behalf of its contractors; USBR
purchased about 46 TAF of water from sources
including groundwater substitution and the SWP.
USBR’s ability to operate the program was facilitated
by CVP water rights that broadly identified the

along with a pumping plant on Middle River and

project’s service area as the place of use, allowing

temporary pipeline interconnection to one barrel

transfers within the place of use. Institutional con-

of East Bay Municipal Utility District’s Mokelumne

straints and water rights laws limited the transfer/

Aqueduct, to move fresher water to the Contra

exchange market at this time, and transfer activity

Costa Canal intake.

outside of those exchanges arranged by DWR and

»» new diversions for Sherman Island agricultural
water users.

the USBR’s drought water bank was relatively
small-scale.

»» facilities to provide better water quality for duck
clubs in the Suisun Marsh.

»» rock barriers in Old River east of Clifton Court and
in the San Joaquin River at Mossdale to protect
South Delta agricultural water quality.

»» a rock barrier on Dutch Slough in the West Delta
to provide additional protection against salinity
intrusion.
Special tidal cycle monitoring conducted by DWR
found reverse flows due to tidal action occurring as
far upstream on the Sacramento River as the mouth
of the American River, an illustration of greatly
reduced river inflows.
SWP and CVP contractors used water exchanges
to respond to drought; one of the largest exchanges
involved 435 TAF of SWP entitlement made available
by MWD and three other SWP Southern California
water contractors for use by San Joaquin Valley
irrigators and urban agencies in the San Francisco
Bay area. The MWD entitlement supplied water to
Marin Municipal Water District via an emergency
pipeline laid across the San Rafael Bridge and a

50

An iconic image from the 1976-77 drought was the temporary
emergency pipeline constructed across the San Rafael Bridge to
bring imported water into southern Marin County.
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Cloud Seeding Activities
Both DWR and USBR had active programs in 1977-78 in what was then termed “cloud seeding.” DWR awarded a $127,000
contract in July 1977 for an aircraft-based summer seeding program in parts of the Sierra Nevada, intended to improve soil
moisture conditions and to reduce wildfire risk. In December 1977, USBR awarded a contract for $289,000 for winter seeding in
parts of the Cascade Range and northern Sierra Nevada, using both ground-based propane generators and aircraft. Three
additional small contracts also were issued for monitoring and research or analysis associated with the winter seeding program.
The winter seeding was terminated in February 1978 due to heavy precipitation. DWR was to again conduct a weather
modification program during the 1987-92 drought, with a 1989 aerial seeding operation in the Feather River watershed and a
demonstration ground-based propane generator project in the Middle Fork Feather River watershed in 1991.

Impacts

well as state assistance with temporary storage tanks

Depletion of reservoir storage was a major impact.

and connections for small water systems.

Statewide storage in California’s major reservoirs was

Outside of the Marin County problem, public

57 percent of average on October 1, 1976, and had

water systems facing critical drinking water shortages

dropped to 37 percent of average one year later.

were primarily small water systems in rural areas.

(Storage in the North Coast hydrologic region was only

State assistance was provided via loans or emergency

15 percent of average at this time.) There was a major

response actions to support new wells, temporary

state-level policy drive for urban water conservation,

storage tanks, temporary pipelines, interconnections,

beginning in the latter part of 1976. Widespread urban

pumps and generators, and mobile treatment units.

water conservation and mandatory rationing were hall-

Some small systems were able to arrange temporary

marks of the drought. Many communities achieved

interconnections to other systems or to industrial

substantial savings, especially those where chronic

users (e.g., timber mills). Water haulage was reported

water shortages (typically smaller communities outside

for small systems or for private residences on wells,

major urban centers) led to cutbacks in water use of

especially throughout Northern California foothill

50 percent or more. North and Central Coast commu-

areas and on the North Coast.

nities had some of the highest conservation savings,
due to local water shortages.
Marin County was the large urbanized area most

Reports at the time (U.S. Government
Accountability Office, 1977) describe most of the
drought’s economic impacts as being associated

affected by the drought, with most communities in

with the agricultural and forestry sectors. Idling of

the southern part of the county being limited to basic

irrigated cropland due to water shortage was

health and safety consumption levels. The area has

reported as 125,000 acres in 1977 (DWR, 1978),

limited groundwater resources and at the time had

with most of the idled acreage located in Fresno and

only local surface water sources. (Completion of

Kern counties. The majority of the agricultural losses

Warm Springs Dam/Lake Sonoma in the Russian River

were ascribed to livestock production, with a

watershed in the early 1980s subsequently provided a

geographic extent that covered most of the state.

source of imported water.) Emergency response

Agricultural production losses in 1977 were esti-

measures included the temporary pipeline to convey

mated at $566.5 million, composed of $414.5

water exchanged from MWD’s SWP entitlement, as

million in livestock, $112 million in field crops, and
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The city of Santa Barbara’s
Gibralter Reservoir on the
Santa Ynez River during
the 1976-77 drought.
Reservoirs on the small
Central Coast watersheds
typically drop to low levels
during droughts.

$40 million in fruit and nut crops. Timber production

Emergency Drought Act of 1977 authorized the

losses due to wildfire and insect damage were

Department of the Interior to take temporary

estimated at $517.5 million (DWR, 1978).

emergency drought mitigation actions and

Institutional Actions

appropriated $100 million for activities to assist

California was not alone in experiencing drought in

irrigated agriculture, including USBR’s water transfers

1976-77; dry conditions affected many western

programs. The Community Emergency Drought Relief

states. The Western Governors’ Conference named a

Act of 1977 authorized $225 million for the

western regional drought action task force in 1977

Economic Development Agency’s drought program,

and used that forum to coordinate state requests for

of which $175 million was appropriated ($109 million

federal assistance. Multi-state drought impacts led to

for loans and $66 million for grants) to assist

increased appropriations for traditional federal

communities with populations of 10,000 or more,

financial assistance programs (e.g., USDA assistance

tribes, and special districts with urban water supply

programs for agricultural producers), and two

actions. Projects in California received 41 percent of

drought-specific pieces of federal legislation. The

the funding appropriated pursuant to this act.
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Within California, the Governor signed an execu-

identifying many statutory changes that could be

tive order naming a drought emergency task force in

made and recommending proposed legislative

1977. Numerous legislative proposals regarding

language. (Some of these recommendations were

drought were introduced, about one-third of which

later addressed during the 1987-92 drought,

became law. These measures included:

particularly those related to water transfers and to

»» authorization of a loan program for emergency

conservation programs.)

water supply facilities

»» authorization of funds for temporary emergency
barriers in the Delta (the barriers were ultimately
funded by the federal Emergency Drought Act
instead)

»» prohibition of public agencies’ use of potable
water to irrigate greenbelt areas if SWRCB found
that recycled water was available

»» authorization for water retailers to adopt conservation plans

»» addition of drought to the definition of emergency
in the California Emergency Services Act.
In contrast to the present-day approach of using state
general obligation bond measures to provide grants
to local agencies, state-financed local assistance
programs of this time period were primarily based on
loans. Two bond-funded programs related to water

The SWRCB was actively engaged in water rights
administration during the drought, notifying diverters
in Central Valley and Delta locations in 1977 that
junior appropriators would be required to cease
diverting as of specified dates, and that natural
streamflows would be unavailable for riparian rights
and pre-1914 appropriators in some areas after
specified dates. SWRCB conducted field inspections
of Sacramento Valley diversions in 1977 to monitor
compliance with its curtailment orders, with
assistance from DWR staff. DWR carried out
Sacramento Valley land- and water-use studies in
1976-77 to quantify how the extremely dry
conditions affected water use and diversion patterns.
One finding of this effort was that for the first time
in 30 years of DWR water-use studies, the
Sacramento River appeared to have a net loss of
water to the groundwater basin.

supply were in effect at this time – the Davis-Grunsky

Ending the Drought

Act of 1960, which provided loans for local water

The record dry water year 1977 was followed by a

supply projects, and a 1976 measure to provide loans

year ranked in the top quarter of the record for

for compliance with Safe Drinking Water Act require-

statewide runoff.

ments. Neither of these measures was droughtrelated, but they represented a potential source of

1987-92

assistance for local agency projects.

The six-year event of 1987-92 was California’s first

Water management issues highlighted by drought

extended dry period since the 1920s-1930s, and the

conditions – such as constraints on water transfers,

closest analog to extended drought conditions under

potential forfeiture of water rights associated with

a modern level of development. All six years were dry,

conservation programs, or impacts resulting from

with four of them ranking in the top ten percent in

over-extraction of groundwater — led to the

terms of driest statewide runoff. Water year 1991 was

Governor’s appointment of a Commission to Review

the driest year of this drought, ranking in fifth place

California Water Rights Law in 1977. The Commission

in the statewide runoff record, behind 1977, 1931,

released its final report to the Governor in 1978,

1924 and 2014.
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USBR’s 240 TAF Twitchell Reservoir on the Cuyama River in San Luis Obispo County in 1990. The reservoir provides supplemental
irrigation supplies for Santa Maria Valley.

California’s population in 1990 was about 30

receive more than its basic interstate apportionment

million, close to 80 percent of present levels.

of Colorado River water thanks to the unused

Irrigated acreage was essentially at present levels.

apportionment of Nevada and Arizona and to

Delta regulatory constraints affecting CVP and SWP

hydrologic surpluses. Access to Colorado River water

operations were based on SWRCB water right

above the basic apportionment helped mitigate

decision D-1485, which had taken effect in 1978

impacts of SWP cutbacks in MWD’s urban Southern

immediately following the 1976-77 drought. In 1992,

California service area.

NMFS issued its first Biological Opinion for the

Water Supplies and Water Project Operations

Sacramento River winter-run Chinook salmon, which

Water users served by most of the state’s larger

had been listed as threatened pursuant to the ESA in

suppliers did not begin to experience shortages until

1989. The Central Valley Project Improvement Act of

the third or fourth years of the drought due to

1992 (CVPIA) was enacted just at the end of the

deliveries from reservoir storage. Statewide reservoir

drought, so provisions reallocating project yield for

storage was down to about 40 percent of average by

environmental purposes were not in effect for 1992

the third year of the drought, and did not return to

water operations. California was continuing to

average conditions until 1994, thanks to a wet 1993.
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The CVP and SWP met delivery requests during the
first four years of the drought, but were then forced
by declining reservoir storage to cut back deliveries
substantially. In 1991 the SWP terminated deliveries
to agricultural contractors and provided 30 percent of
requested urban deliveries. The CVP delivered 25
percent to agricultural contractors and 25 to 50
percent to urban contractors.
In addition to D-1485 requirements on SWP and
CVP operations in the Delta, other operational
constraints included temperature standards imposed
by the SWRCB through Orders WR 90-5 and 91-01
for portions of the Sacramento and Trinity Rivers. On
the Sacramento River below Keswick Dam, these

Just as the Marin County emergency pipeline over the San
Rafael Bridge was an iconic image of the 1976-77 drought,
Santa Barbara’s temporary emergency desalination project was
emblematic of the 1987-92 drought.

orders included a daily average water temperature
objective of 56° F during periods when high tempera-

accounting for Delta carriage water and instream flow

tures could be detrimental to survival of salmon eggs

requirements; 307 TAF of this amount went to urban

and pre-emergent fry. As part of managing salinity

uses, 83 TAF went to agricultural uses, and DWR

during the drought, DWR installed temporary barriers

purchased the remaining 266 TAF for SWP carry-over

at two South Delta locations – Middle River and Old

storage when needs of other buyers were satisfied.

River near the Delta-Mendota Canal intake — to

Building on lessons learned from the 1991 bank,

improve water levels and water quality/water circula-

DWR purchased 193 TAF for the 1992 bank, obtained

tion for agricultural diverters. (In contrast to the

from groundwater substitution (80 percent) and

1976-77 drought, the Coordinated Operation

reservoir storage (20 percent). Additionally, the

Agreement of 1982 was now in effect between DWR

Department of Fish and Game operated a purchasing

and USBR with respect to project operations to meet

program in parallel with the drought water bank,

Delta regulatory requirements.)

acquiring 75 TAF for fish and wildlife purposes

In response to Executive Order W-3-91 in 1991,

(primarily for refuge water supply) with state emer-

DWR developed a drought water bank that operated

gency drought relief funding. DWR monitored

in 1991 and 1992. The bank bought water from

impacts in areas of groundwater substitution trans-

willing sellers and made it available for purchase to

fers to respond to concerns expressed by local water

agencies with critical water needs. Critical water

users and residents regarding third-party impacts.

needs were understood to be basic domestic use,

Impacts

health and safety, fire protection, and irrigation of

Effects of long-term dry conditions on reservoir

permanent plantings. DWR purchased 821 TAF of

storage were a concern, just as they were in 1976-77.

water for the bank in 1991, from land fallowing

Among the state’s largest urban areas, the City of

(about 50 percent), groundwater substitution (30

San Francisco’s system experienced the greatest

percent), and reservoir storage (20 percent). The 821

impacts with only about 25 percent of total storage

TAF purchased yielded a net amount of 656 TAF after

capacity remaining in 1991, a circumstance leading to
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its construction of two turnouts on the California

the town’s wells go dry every year, a proportion that

Aqueduct to provide access to water transfer. The

increased to 40 percent during drought.

small reservoirs of USBR’s Central Coast projects were

In the agricultural sector, estimated drought-idled

another area of impact. The Santa Barbara area

acreage was on the order of 500,000 acres, repre-

experienced the largest water supply reductions of

senting about five percent of 1988-level harvested

California’s larger municipalities; its limited ground-

acreage. Some agricultural water districts experi-

water and local surface supply (USBR’s Cachuma

enced financial problems due to reduced revenues

Project) were unable to support residents’ needs.

from water sales but ongoing fixed costs for water.

(Although Santa Barbara had earlier contracted for

Financial problems experienced by Kern County

SWP water supply, it had not at the time proceeded

Water Agency’s member districts, for example,

with construction of facilities to take delivery of its

together with concerns about SWP water allocation

allocation and thus did not have access to imported

rules, were an impetus for subsequent negotiation of

water.) The Governor declared a state of emergency

the Monterey Amendments between DWR and its

in the City and County of Santa Barbara in 1990. The

SWP contractors. When executed in 1994 the

city was forced to adopt emergency measures that

Monterey amendments provided that an equal

included a 14-month ban on lawn watering. Multi-

annual allocation would be made to urban and

agency water transfer and exchange agreements

agricultural contractors. The prior provisions in effect

were used to make an emergency SWP water supply

during the 1987-92 drought called for agricultural

available to Southern Santa Barbara County via

contractors to take a greater reduction in their

construction of a 16-inch pipeline between Ventura

allocations during shortages than urban contractors,

and Oxnard. Santa Barbara contracted for installation

which had resulted in the zero allocation to the

of a portable seawater desalination plant that was

agricultural contractors in 1991. Statewide, estimated

briefly operated in 1991.

gross revenue loss to farms was about $220 million in

This drought’s extended duration resulted in

1990 and $250 million in 1991 (DWR, 1994). The

widespread problems for small water systems in rural

hardest hit commodities were grains, non-irrigated

areas dependent on unreliable water supplies.

hay, and beef cattle. Geographically, impacts were

Likewise, there were widespread reports of dry

greatest on the west side of the San Joaquin Valley.

private residential wells. Some communities were able

DWR interviewed more than 60 entities associ-

to construct temporary pipelines to new surface

ated with urban water uses to identify drought

water sources (e.g., Markleeville, Willits). Water

impacts to commercial and industrial water users. In

haulage was a common emergency response, particu-

administering their voluntary and mandatory water

larly in Northern California’s foothill areas, the North

conservation programs, local urban water suppliers

Coast, and the Russian River corridor. Areas relying on

generally minimized cuts to commercial and indus-

fractured rock groundwater sources or shallow

trial users in the interests of avoiding potential job

coastal terrace groundwater basins (such as along the

losses, shifting the burden of water use reductions

Central Coast) experienced many of the reported

to residential customers. DWR’s survey found only

problems. In the town of Mendocino, for example,

one sector within commercial and industrial users

much of the water supply is provided by private

that had been impacted, the lawn and landscaping

residential wells. It was estimated that ten percent of

industry (also known as the green industry).
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Cutbacks in residential and institutional (e.g., parks,

Network to promote emergency preparedness,

schools) landscaping and landscape maintenance

disaster response, and mutual assistance processes

were estimated to result in a loss of $460 million in

for water and wastewater utilities.

gross revenues and 5,600 full-time jobs in the green
industry in 1991 (DWR, 1994).
Widespread damage to timber resources was
reported throughout the Sierra Nevada due to bark
beetle infestation. The drought’s prolonged duration
set the stage for a pattern that would emerge in
future extended dry periods – the linkage between
severe drought conditions and risk of major wildfire
damage in densely populated urban areas located at
the wildland-urban interface. The October 1991
Oakland Hills fire was the then-largest dollar fire loss
event in U.S. history; 25 lives were lost and more than

Institutional Actions
Governor’s Executive Order W-3-91 established an
Interagency Drought Action Team chaired by DWR to
coordinate state response to the drought. Among
other things, the order authorized DWR to implement
the drought water bank. Facilitating water transfers
and banking was a focus of state action during the
1987-92 drought, including in an extraordinary
session of the Legislature held in 1991-92. Enacted
legislation included:

»» Technical and clarifying changes were made to

3,000 structures were destroyed (FEMA, 1991).

Water Code provisions governing temporary and

Lessons learned from this fire led to formation of the

long-term water transfers, including explicit

California Water/Wastewater Agency Response

authorization of groundwater substitution transfers

Most homes were unrecognizable after the 1991 Oakland Hills fire, even if some evidence of the home remained after the blaze swept
through the Oakland/Berkeley area. Photo: California Office of Emergency Services
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and exemption of leases of water for up to five
years from SWRCB jurisdiction.

»» Use of potable water for specified non-potable
purposes was declared to be a waste or unreason-

Urban water suppliers are increasingly focusing on reducing
outdoor water use both to respond to drought and to achieve
long-term cutbacks in per capita water use. Increased demand
for low-water-use plants has spurred development of new
cultivars for residential landscaping. Photos courtesy of
Mountain States Wholesale Nursery.

able use of water if suitable, cost-effective
reclaimed water supplies were available.

»» DWR was directed to draft and adopt a model
water efficient landscape ordinance by July 1992;
local agencies not adopting their own ordinances
by January 1993 were required to begin enforcement of the model ordinance.

»» Water purveyors were required to meter new
connections effective January 1992.

»» A statewide goal of recycling 1 MAF of water by
2010 was set.

»» Existing requirements for urban water management plans (UWMPs) were amended to require
that water suppliers estimate available supplies at
the end of one, two, and three years, and
develop contingency plans for shortages of up to
50 percent.
Ending the Drought
Water year 1992 was followed by a wet 1993, a year
ranking in the top 20 percent with respect to statewide runoff.
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4
Comparison of Recent Conditions to
Past Droughts and Lessons Learned
This chapter briefly compares California’s two most recent droughts – the 2007-09 drought and
the 2012-14 period — with the state’s largest historical droughts, and discusses changed
conditions since the 1987-92 drought. The state’s population of about 36.6 million in 2007 has
increased to more than 38 million, in comparison to the roughly 30 million during the 1987-92
drought. Important aspects of the state’s water management setting have changed fairly
significantly in the two-plus decades since the state’s last major statewide drought.

Lessons learned from, or commonalities of, experi-

then-unprecedented restrictions in CVP and SWP

ences during the large historical droughts are

diversions from the Delta to protect listed fish species,

reviewed to highlight gaps in information or tools for

a regulatory circumstance that exacerbated the

water-sector drought response and preparedness. The

impacts of hydrologic drought. A dry 2008 combined

Appendix contains copies of state executive orders

with water project Delta export restrictions led to

and statewide emergency proclamations from

issuance of Executive Order S-06-08 and a state

historical and recent droughts, to illustrate typical

emergency proclamation for selected Central Valley

response actions.

counties in June 2008. A Biological Opinion for Delta
smelt issued in December 2008 called for measures

DROUGHTS OF 2007-09 AND 2012-14

that would substantially reduce the water projects’

Water years 2007-2009 were the seventh driest

Delta diversions, and the opinion combined with low

three-year period in the measured record for state-

January 2009 precipitation and statewide reservoir

wide precipitation and the 15th driest three-year

storage at about 65 percent of average led to a

period for DWR’s 8-station precipitation index, which

February 2009 proclamation of statewide emergency

is a rough indicator of potential water supply avail-

due to water shortage. The 2007-09 drought was the

ability to the SWP and CVP. Water year 2007 was the

first for which a statewide proclamation of emer-

driest single year of that drought; it fell within the top

gency was issued. It was also the first drought

20 percent of dry years based on computed statewide

(excluding that of the Dustbowl period) during which

runoff. Water years 2007-09 marked a period of

locally significant impacts due to economic recession
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and drought resulted in emergency response actions

Changes in Institutional Setting

related to social services (food banks and unemploy-

The institutional setting for water management has

ment assistance). The drought’s greatest impacts

changed greatly since the 1987-92 drought. Some of

were observed in the CVP service area on the west

the most obvious changes have affected manage-

side of the San Joaquin Valley; Figure 4.1 shows the

ment of the state’s largest water projects, such as the

spatial extent of idled summer cropland.

CVP, SWP, Los Angeles Aqueduct, or Colorado River

Water years 2012-14 were the driest three-year

system, as described below. New listings and man-

period in the measured record of statewide precipita-

agement of fish populations pursuant to the ESA have

tion but only the 12th driest three-year period for the

impacted operations of many of the state’s water

8-station precipitation index, reflecting the domi-

projects, including the large projects affected by

nance of drier conditions in the southern part of the

listing of Central Valley fish species as well as smaller

state. Low water project allocations for San Joaquin

projects on coastal rivers where coho salmon popula-

Valley agriculture led to issuance of Executive Order

tions have been listed. During the 2007-09 drought,

B-21-13 in 2013; subsequently, the record dry condi-

for example, urban water users in the Russian River

tions in December 2013 - January 2014 triggered a

service area were ordered by SWRCB to plan for

statewide proclamation of emergency in January

water conservation targets of 25 to 50 percent due to

2014 which was followed by a second proclamation

the combined impacts of drought and multi-agency

in April. CVP and SWP allocations were at record lows

regulatory requirements for fish protection.

in 2014, as illustrated in Table 4.1 which compares

Other changes include the substantial increase in

allocations during the recent droughts with those of

state financial assistance made available since the

the large historical events.

mid-1990s to local agencies for a variety of water

Figure 4.1A: Landsat Image of the San Joaquin Valley
in Summer 2006

Figure 4.1B: Landsat Image of the San Joaquin Valley
in Summer 2008

USGS Landsat Image. False-color infrared, irrigated areas in red.
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Trees in avocado
orchards in San Diego
and Riverside counties
were stumped or
removed in response
to the 2007-09
drought. This drought
and the 2012-14
event highlighted the
vulnerability of capitalintensive permanent
plantings to unreliable
or unaffordable water
supplies.

»» Proposition 204 in 1996 for $995 million

emergency drought relief legislation authorized $549

»» Proposition 13 in 2000 for $2.1 billion

million from Proposition 84 and Proposition 1E IRWM

»» Proposition 50 in 2002 for $3.44 billion
»» Proposition 84 in 2006 for $5.388 billion

funds for grants for projects already planned or partially
completed to increase local reliability, including:
recapturing storm water, expanding use of recycled

»» Proposition 1E in 2006 for $4.09 billion

water, enhancing groundwater management/storage,

»» Proposition 1 in 2014 for $7.12 billion

and strengthening water conservation. Table 4.2 shows

One feature of recent bond measures has been
dedication of funding for local agency integrated
regional management (IRWM) planning and plan

awarded projects for this grant solicitation to illustrate
types of projects proposed by local agencies.
Changes in Major Water Infrastructure

implementation. IRWM planning encourages local

Two large water supply reservoirs were constructed

agencies to develop multi-objective, multi-beneficiary

since 1987-92 – MWD’s 800 TAF Diamond Valley

projects that could, as an example, link regional

Lake and Contra Costa Water District’s Los Vaqueros

projects for improved stormwater capture with goals

Reservoir (initially constructed at 100 TAF and later

to increase groundwater storage.

expanded to 160 TAF). Both reservoirs are offstream

Expediting processing of bond-funded grants and

storage reservoirs with a common purpose of provid-

targeting grants to provide drought response benefits

ing emergency water supplies in or near the agen-

were approaches used in both 2007-09 and 2012-14.

cies’ service areas in an event that an earthquake or

Executive Order S-06-08 in 2008 directed DWR to

other disruption would make imported supplies

expedite grant programs for new or ongoing water

unavailable. Half of the capacity of Diamond Valley is

conservation and water use reduction programs, and

reserved for emergency purposes; the remainder can

for projects capable of timely implementation to ease

be used to buffer impacts of drought, as has

drought conditions in 2008 or 2009. The March 2014

occurred in 2012-2014.
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2007 Southern California wildfires were of similar
magnitude. Wildfires also pose a particular risk for
facilities of small water systems, as these systems are
often located in rural areas where wildfire risk exists.
Table 4.5 shows costs in recent years associated with
wildfires on lands under CAL FIRE’s jurisdiction, while
Figure 4.7 illustrates the broad spatial extent of the
2007 Southern California wildfires.
With respect to non-irrigated agriculture, losses
related to livestock production – which typically relies
heavily on non-irrigated rangeland grazing – were
characterized as most significant in the large historical
droughts. Unlike the impacts to irrigated agriculture
which are concentrated in the Central Valley, impacts
associated with livestock production are more
geographically dispersed, affecting many rural and
semi-rural counties. Prior to the recent revision in
USDA’s process for designating counties as eligible for
drought disaster assistance, livestock-related impacts
dominated the reasons for primary county designations in the big historical droughts.

Reliance on fractured rock groundwater can be a predictor
of vulnerability to drought. Private residential wells drilled in
fractured bedrock often yield only a few gallons of water per
minute. Source: Getty Images

rate bases that constrain their ability to undertake
major capital improvements. Most small system
drought problems stem from dependence on an
unreliable water source, commonly groundwater in
fractured rock systems or in small coastal terrace
groundwater basins. Historically, particularly at-risk
geographic areas have been foothills of the Sierra
Nevada and Coast Range and inland Southern

Managed Systems

California, and the North and Central Coast regions

Public health and safety impacts associated with

(Figure 4.8).

small water systems and private residential wells

Ongoing recurrence of drought-related water

were common in past droughts. California’s small

shortage problems in the same locations has been

water systems have historically experienced the bulk

observed for both small water systems and some

of reported health and safety impacts, as well as the

areas with high concentrations of private residential

majority of water shortage emergencies—regardless

wells. DWR’s August 1977 report on the status of the

of water year type. Drought adds another stressor

drought featured a section on critical areas/special

for small water systems, exacerbating the potential

problems which identified 39 (mostly small) commu-

for problems in geographically vulnerable locations.

nities or areas and noted that:

Although small systems serve a low percentage of

Large areas of California have been affected by the

California’s total population, they constitute the

1976-77 drought, and the effects will be intensified if

majority of the state’s public water systems. Small

the drought continues into 1978 with runoff condi-

systems tend to be located outside the state’s major

tions similar to those of 1977. Many cities and com-

metropolitan areas, often in lightly-populated rural

munities have had to resort to emergency measures,

areas where opportunities for interconnections with

such as temporary importation of wells from other

another system or water transfers are limited. Small

areas, drilling new wells, mandatory conservation

systems also have limited financial resources and

measures and, in some cases, rationing to meet the
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eastern San Diego County. Local water suppliers in
affected areas took actions such as imposing mandatory water use restrictions, limiting new connections,
or hauling water.
Large urban water agencies have a high capacity
to prepare for and respond to drought, and most
have historically experienced drought primarily in the
form of financial impacts that are ultimately passed
on to ratepayers. Urban water suppliers, particularly
those serving larger metropolitan areas, normally
A $29 million intertie was completed in 2012 to link the SWP’s
California Aqueduct and the CVP’s Delta-Mendota Canal, to
enable increased flexibility in the projects’ operations.

essential water needs.
Most of the more severely affected areas have
developed, or are in the process of developing,
contingency plans for 1978. There are, however,
several cities and communities where local resources
are inadequate to develop drought contingency plans
or physical solutions. This is especially critical for small
communities in the foothills and other areas where
groundwater availabilty is limited.
Many of the same communities or areas named in
the 1977 report have continued to experience water
shortage problems during dry conditions. There have
been areas that experienced water shortage problems
in the 1976-77 drought, again in 1987-92, in 2007-09

provide reliable supplies for their customers, as they
have the resources and the revenue base to prepare
for and respond to drought impacts. During past
droughts, large urban water agencies often took
actions to assure full water supplies for their commercial and industrial water customers, as these customers typically constitute a relatively small percentage of
urban water demand but are seen as important
contributors to local economies.
Lessons learned from prior droughts have spurred
improved interconnections among urban water
suppliers at both wholesale and retail levels. The
capacity of California’s larger urban areas to respond
to drought is enhanced by the interconnectedness of
much of California’s water infrastructure, which
facilitates actions such as water transfers as well as

and finally in 2014 as well. Even a single dry year can
result in water haulage for vulnerable systems. Water
year 2001, for example, fell in the top 5 percent of
dry years in terms of statewide runoff, and records
for then-low precipitation were set in many Southern
California communities. The region’s larger water suppliers, supported by imported surface water and local
groundwater sources, were relatively unaffected by
the one singularly dry year, but there was a sharp
upswing in the number of small water systems on
fractured rock groundwater experiencing supply
problems in areas such as the Tehachapi Mountains,
Inland Empire mountain and foothill areas, and
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Dead citrus trees in a San Joaquin Valley orchard during the
1929-34 drought, an image similar to that seen on the west
side of the valley during the 2007-09 drought. This photograph
comes from a booklet issued by Governor Rolph to the people
of California calling for action on the state’s urgent water
development problems (Rolph, 1931). Photo courtesy Sacramento
Public Library.
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Figure 4.9A: Satellite Imagery of the Central Valley in
Summer 2011

Figure 4.9B: Satellite Imagery of the Central Valley in
Summer 2014

False color image. Estimated idled acreage shown in red.
Image courtesy of NASA

supporting improved emergency response to disasters

imagery processed under a pilot project funded by

such as wildfire or earthquake. California’s major

NASA and NOAA for using satellite imagery to

water infrastructure continues to become increasingly

estimate idled acreage in near real-time during the

interconnected – for example, the Delta-Mendota

growing season. A summer 2011 (wet year) image is

Canal/California Aqueduct intertie (2012) or the East

provided for comparison purposes.

Bay Municipal Utility District-Contra Costa Water
District intertie (2007).
In the irrigated agriculture sector, the largest at-risk
area has been the west side of the San Joaquin
Valley, particularly the area supplied by Central Valley
Project south-of-Delta exports. The impacts of
reduced supplies were evident in the 2007-09
drought, when growers abandoned permanent
plantings such as orchards due to water shortages, a
circumstance again observed in 2014. The extent of
Central Valley idled agricultural land in summer 2014
is shown in Figure 4.9, obtained from National

OTHER OBSERVATIONS
FROM PAST DROUGHTS
Just as there were common themes among impacts
observed in past droughts, there are also common
observations that can be made about drought
response and drought preparedness lessons learned.
Three important gaps stand out in the historical
experience: the ability to characterize statewide
groundwater conditions, to predict if the next season
will be wet or dry, and to improve drought preparedness for small water systems.

Aeronautics and Space Administration (NASA)
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Evaluation of Statewide

Timely access to water level data allows early identifi-

Groundwater Conditions

cation of, and response to, impacts such as land

Reliance on groundwater substantially mitigates

subsidence or seawater intrusion. Over time imple-

drought impacts for many urban and agricultural

mentation of the California groundwater manage-

water users, and local water agencies have widely

ment legislation enacted in 2014 also will reduce the

practiced conjunctive management of groundwater

risk of drought impacts (see sidebar on monitoring

and surface water either formally or informally for

land subsidence) in the state’s major alluvial ground-

many decades. Understanding groundwater condi-

water basins and will provide for more sustainable

tions is a key aspect of monitoring drought impacts

use of the resource.

and taking response actions as needed. Timely assess-

Subseasonal and Seasonal Climate Forecasting

ment of statewide groundwater conditions was not

Skillful near-term climate forecasting would be

historically possible during past California droughts,

extremely useful in informing drought preparedness

but enactment of the CASGEM legislation in 2009

and response; calls for improving forecasting in the

greatly enhanced the information now available for

context of drought date back to attempts to predict

drought preparedness and response. Continuing

the end of dry conditions in the 1920s-30s. Weather

implementation of CASGEM and coverage of all the

models are run operationally out to two weeks

high- and medium-priority basins with water level

ahead, but are most skillful for timeframes of less

monitoring data will fill a major information gap.

than five days. The present scientific capability for

NOAA image from GOES-West weather satellite. Although the accuracy of weather forecasts has improved considerably since the 1976-77
drought, skill in seasonal forecasting remains a challenge.
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particularly in the spring months. Improved seasonal
forecasting has many potential applications. DWR
noted in its discussion of this subject for the 1976-77
drought that what is needed for operation and
management of a complex water supply project is a
long-term projection, at least a year in advance, with
a high degree of reliability (DWR, 1978). The primary
source for monthly to seasonal forecasts is NOAA’s
Climate Prediction Center (CPC), which produces
national-scale outlooks for temperature and precipitation (e.g., 30-day outlook, 90-day outlook, oneyear outlook). CPC’s outlooks only make a forecast
for the geographic areas in which they have skill at
the time of the forecast; there is often no forecast
made for large areas of the United States.
While progress in improving skill of near-term
climate forecasting at CPC’s national scale is likely to
remain slow (National Research Council, 2010), there
are potential opportunities for improving skill at the
spatial scale of California. DWR has been working
with climate researchers to identify the most promising opportunities. A leading prospect is to improve
the understanding of conditions favoring formation
There was extensive news media coverage of widespread
problems with dry private residential wells in the Tulare County
community of East Porterville during 2014. Emergency supplies
of bottled water and bulk water deliveries were part of the
relief efforts. Photos (top) courtesy American Red Cross; (bottom)
Chieko Hara, Porterville Recorder.

of atmospheric river storms that reach the West
Coast, as the absence of these storms suggests a bias
toward drier conditions. Improving prediction of these
large storm events also is important for developing
the ability to use forecast-informed reservoir opera-

making skillful climate forecasts beyond the weather

tions in the longer-term as a tool for drought

time domain, from a few months out (subseasonal) to

response and climate change adaptation.

the next water year (seasonal), is limited. Apart from

Improving Small Water System

simply predicting that historical climatology will recur,

Drought Preparedness

most of the present skill in making forecasts comes

Water shortage problems with small systems on

from ENSO conditions – if an ENSO signal is present

unreliable sources have been consistently observed in

and for a geographic region where ENSO may provide

past droughts, and the requirements of shortage

some predictive guidance.

contingency planning associated with UWMPs are not

Subseasonal forecasting, if skillful, would be useful

applicable to smaller systems. Many small water

for supporting reservoir operations planning and for

system problems are associated with fractured rock

evaluating potential water project allocations,

groundwater sources, and improvements in alluvial
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basin groundwater monitoring being brought about
through CASGEM are not applicable to this situation.
The high spatial variability of groundwater conditions
in fractured rock settings typically makes regionalscale monitoring impractical.
Most state financial assistance for small systems
has come through SDWA funding (administered
through SWRCB as of July 2014) for achieving
compliance with drinking water regulations.
However, financial assistance alone, even if substantial new levels of support were available, would not
itself be sufficient to address other technical and
managerial challenges faced by the smallest systems
(USEPA, 2011), and the relative geographical isolation
of many systems often makes consolidation with
larger systems difficult. Concerted effort over time
will be needed to improve small system drought
preparedness. In 2000, the Governor’s Advisory
Drought Planning Panel had recommended beginning a technical assistance and education program
for rural homeowners on private wells and small
water systems that would be implemented in coordination with county environmental health departments to improve awareness of drought risk
mitigation (DWR, December 2000).
Basic steps that small systems can take to improve
their drought preparedness include completing the
emergency plans required for demonstration of
capacity pursuant to SDWA regulations, regularly
monitoring water levels in their wells, and implementing leak detection programs as needed. As funding
has been available, DWR has historically partnered
with the California Rural Water Association to provide
assistance to small systems in these areas. Moving
beyond the basic level could entail use of SDWA
authorities and funding for actions such as promoting
system consolidation where possible. Past droughts
have identified areas of historical vulnerability that
could be priority areas for seeking regional solutions.
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Acronyms
AMO

Atlantic Multidecadal Oscillation

AO

Arctic Oscillation

CASGEM California Statewide Groundwater Elevation Monitoring
CPC

Climate Prediction Center

CVP

Central Valley Project

CVPIA

Central Valley Project Improvement Act

DWR

Department of Water Resources

ENSO

El Niño – Southern Oscillation

ESA

Endangered Species Act

IRWM

Integrated Regional Water Management

MAF

Million Acre-Feet

MJO

Madden-Julian Oscillation

MWD

Metropolitan Water District

NAO

North Atlantic Oscillation

NASA

National Aeronautics and Space Administration

NMFS

National Marine Fisheries Service

NOAA

National Oceanic and Atmospheric Administration

NWS

National Weather Service

OES

Office of Emergency Services

PDO

Pacific Decadal Oscillation

SDWA

Safe Drinking Water Act

SWP

State Water Project

SWRCB

State Water Resources Control Board

TAF

Thousand Acre-Feet

USBR

U.S. Bureau of Reclamation

USDA

U.S. Department of Agriculture

USEPA

U.S. Environmental Protection Agency

USFWS

U.S. Fish and Wildlife Service

USGS

U.S. Geological Survey

UWMP

Urban Water Management Plan

WRCC

Western Regional Climate Center

82

CA L IFO RNIA’S M OS T S IG N IF IC AN T DR OUG HT S : C O M PA R I N G H I S TO R I C A L A N D R EC EN T C O ND I T I O NS | F EB RUA RY 2 0 1 5

APPENDIX

References
California Department of Public Works, August 1931.
California Highways and Public Works.
Dettinger, Michael D., 2013. Atmospheric Rivers as Drought
Busters on the U.S. West Coast. J. Hydrometeor, 14,
1721–1732.
DWR, May 1976. The California Drought – 1976.
DWR, February 1977. The California Drought 1977, An Update.
DWR, August 1977. The Continuing California Drought.
DWR, May 1978. The 1976-77 California Drought – A Review.
DWR, 1993. Sacramento San Joaquin Delta Atlas.
DWR, July 1993. California’s 1987-92 Drought, A Summary of
Six Years of Drought.
DWR, August 1994. Bulletin 160-93, the California Water Plan
Update.
DWR, July 2000. Preparing for California’s Next Drought:
Changes Since 1987-92.
DWR, December 2000. Governor’s Advisory Drought Planning
Panel, Critical Water Shortage Contingency Plan.
DWR, November 2010. California’s Drought of 2007-2009, An
Overview.
DWR, 2014. Public Update for Drought Response –
Groundwater Basins with Potential Water Shortages and
Gaps in Groundwater Monitoring.
FEMA, 1991. U.S. Fire Administration/Technical Report Series,
The East Bay Hills Fire Oakland-Berkeley, California.
USFA-TR-060/October 1991
Garfin, G., A. Jardine, R. Merideth, M. Black, and S. LeRoy, eds.
2013. Assessment of Climate Change in the Southwest
United States: A Report Prepared for the National Climate
Assessment. Washington, DC: Island Press.
Governor’s Commission to Review California Water Rights
Law, December 1978. Final Report.
Guinn, J.M., 1890. Exceptional Years: A History of California
Floods and Drought. Historical Society of Southern
California, Los Angeles.

Harding, S.T., 1965, Recent Variations in the Water Supply of
the Western Great Basin: University of California Berkeley,
Water Resources Center Archives.
Kleppe, J.A., Brothers, D.S., Kent, G.M., Jensen, S., Driscoll,
N.W., 2011. Duration and Severity of Medieval Drought in
the Lake Tahoe Basin. Quaternary Science Reviews (30).
Knowles, N., and D. R. Cayan, 2002. Potential effects of
global warming on the Sacramento/San Joaquin
watershed and the San Francisco estuary, Geophys. Res.
Lett., 29(18).
Lindström, Susan, 1990. Submerged Tree Stumps as Indicators
of Mid-Holocene Aridity in the Lake Tahoe Region.
Journal of California and Great Basin Anthropology, 12(2).
Retrieved from: http://www.escholarship.org/uc/
item/4s95f878
Meko, D.M., Woodhouse, C.A., Touchan, R., February 2014.
Klamath/San Joaquin/Sacramento Hydroclimatic
Reconstructions from Tree Rings, Report to the California
Department of Water Resources, Agreement
4600008850.
Meko, D., C. A. Woodhouse, C. A. Baisan, T. Knight, J. J.
Lukas, M. K. Hughes, and M. W. Salzer, (2007). Medieval
drought in the upper Colorado River Basin, Geophys. Res.
Lett., 34, L10705.
National Research Council. Assessment of Intraseasonal to
Interannual Climate Prediction and Predictability. 2010.
NOAA, October 2014. Teleconnection Introduction, retrieved
from: http://www.cpc.ncep.noaa.gov/data/teledoc/
teleintro.shtml
Rolph,J., 1931. Message of the governor to the people of
California dealing with their water problem. California
State Printing Office.
Seager, R., R. Burgman, Y. Kushnir, A. Clement, E. Cook, N.
Naik and J. Velez, 2007. Tropical Pacific forcing of North
American Medieval megadroughts: Testing the concept
with an atmosphere model forced by coral-reconstructed
SSTs, Journal of Climate, 21(23): 6175-6190.

FEBRUARY 2015 | C AL IF OR N IA’ S M OS T S I GNI F I C A NT D R O U GH T S : C O M PA R I N G H I S TO R I C A L A N D R EC EN T C O ND I TI O NS

83

APPENDIX

Stine, S., 1994. Extreme and persistent drought in California
and Patagonia during mediaeval time. Nature 369,
546–549.
USBR 2012. Colorado River Basin Water Supply and Demand
Study
USBR, 2007. Final Environmental Impact Statement, Colorado
River Interim Guidelines for Lower Basin Shortages and
Coordinated Operations for Lake Mead and Lake Powell.
USDA, July 2010. Census of Agriculture, 2008 Farm and Ranch
Irrigation Survey.
USEPA, July 2011. National Characteristics of Drinking Water
Systems Serving 10,000 or Fewer People.
U.S. Government Accountability Office, October 1977.
California Drought of 1976 and 1977 – Extent, Damage,
and Governmental Response.
USGS, 1975. Professional Paper 437-H. Land Subsidence in the
San Joaquin Valley, California as of 1972.
USGS, 1999. Circular 1182. Land Subsidence in the United
States.
USGS, 2013. Land subsidence along the Delta-Mendota Canal
in the northern part of the San Joaquin Valley, California,
2003–10: U.S. Geological Survey Scientific Investigations
Report 2013–5142.
U.S. House of Representatives, 2007. Hearing before the
Subcommittee on Oversight and Investigations of the
Committee on Financial Services, February 28, 2007.

84

CA L IFO RNIA’S M OS T S IG N IF IC AN T DR OUG HT S : C O M PA R I N G H I S TO R I C A L A N D R EC EN T C O ND I T I O NS | F EB RUA RY 2 0 1 5

APPENDIX

88

CA L IFO RNIA’S M OS T S IG N IF IC AN T DR OUG HT S : C O M PA R I N G H I S TO R I C A L A N D R EC EN T C O ND I T I O NS | F EB RUA RY 2 0 1 5

APPENDIX

92

CA L IFO RNIA’S M OS T S IG N IF IC AN T DR OUG HT S : C O M PA R I N G H I S TO R I C A L A N D R EC EN T C O ND I T I O NS | F EB RUA RY 2 0 1 5

APPENDIX

06/04/2008

Executive Order S-06-08
WHEREAS Statewide rainfall has been below normal in 2007

WHEREAS dry conditions have created a situation of extreme

and 2008, with many Southern California communities

fire danger in California, and these conditions resulted in

receiving only 20 percent of normal rainfall in 2007, and

devastating fires last year, resulting in proclamations of

Northern California this year experiencing the driest spring on

emergency for the counties of El Dorado, Los Angeles, Orange,

record with most communities receiving less than 20 percent of

Ventura, Santa Barbara, Riverside, San Bernardino, Santa Clara,

normal rainfall from March through May; and

Santa Cruz and San Diego, with wildfires there causing millions

WHEREAS California is experiencing critically dry water

of dollars in damages; and

conditions in the Sacramento and San Joaquin River basins and

WHEREAS on May 9, 2008, I signed an Executive Order

the statewide runoff forecast for 2008 is estimated to be 41

directing various agencies and departments within my

percent below average; and

administration to respond to these dry conditions and prepare

WHEREAS water storage in many of the state’s major reservoirs

for another potentially severe wildfire season; and

is far below normal including Lake Oroville, which supplies the

WHEREAS the current drought conditions are harming urban

State Water Project, at 50 percent of capacity, Lake Shasta at 61

and rural economies, and the state’s overall economic

percent of capacity and Folsom Lake at 63 percent of capacity; and

prosperity; and

WHEREAS the Colorado River Basin has just experienced

WHEREAS some communities are restricting new develop-

a record eight-year drought resulting in current reservoir

ment and mandating water conservation and rationing, and

storage throughout the river system reduced to just over 50

some farmers have idled permanent crops and are not planting

percent of total storage capacity; and

seasonal crops this year, because of unreliable or uncertain

WHEREAS climate change will increasingly impact

water supplies; and

California’s hydrology and is expected to reduce snowpack,

WHEREAS recent supply reductions have jeopardized

alter the timing of runoff and increase the intensity and

agricultural production in the San Joaquin Valley; and

frequency of droughts in the western United States; and

WHEREAS it is not possible to predict the duration of

WHEREAS diversions from the Sacramento-San Joaquin

present drought conditions; and WHEREAS while communi-

River Delta for the State Water Project (SWP) and federal

ties throughout the state have worked to significantly improve

Central Valley Project (CVP) are being greatly restricted due to

their drought preparedness, the readiness to cope with current

various factors including federal court actions to protect fish

and future drought conditions varies widely; and

species, resulting in estimated SWP deliveries of only 35
percent, and CVP deliveries of only 40 percent, of local
agencies’ requested amounts for 2008; and

WHEREAS immediate water conservation measures are

needed this year to address current conditions and prepare for
a dry 2009; and
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WHEREAS the State of California is committed to enhanc-

cooperatively with water suppliers to implement

ing drought response and drought preparedness and to

improvements.

protecting the state’s economy and its environment

7. Coordinate and implement State Water Project

NOW, THEREFORE, I, ARNOLD SCHWARZENEGGER,

operations and water exchanges to alleviate critical

Governor of the State of California, do hereby proclaim a

impacts to San Joaquin Valley agriculture.

condition of statewide drought, and in accordance with the

8. Implement additional actions to facilitate drought

authority vested in me by the Constitution and statutes of the

response, preparedness and promote water

State of California, do hereby issue the following orders to

conservation in 2008 and 2009, and which will

become effective immediately

contribute to achieving long term reductions in

IT IS HEREBY ORDERED that the Department of Water

water use.

Resources (DWR) shall take immediate action to address the

IT IS FURTHER ORDERED that DWR and the Department

serious drought conditions and water delivery limitations that

of Public Health (DPH) prioritize processing of loan and grant

currently exist in California, and that are anticipated in the

contracts for water suppliers and public water systems

future, by taking the following actions:

demonstrating drought-related hardships.

1. Expedite existing grant programs for local water

IT IS FURTHER ORDERED that DWR and DPH coordinate

districts and agencies for new or ongoing water
conservation and water use reduction programs and
projects that are capable of timely implementation
to ease drought conditions in 2008 or 2009.
2. Facilitate water transfers in 2008 to timely respond
to potential emergency water shortages and water
quality degradation, and prepare to operate a dry
year water purchasing program in 2009.
3. In cooperation with local water agencies and other
water-related organizations, conduct an aggressive
water conservation and outreach campaign.
4. Immediately convene the Climate Variability
Advisory Committee to prioritize and expedite
drought-related climate research that will assist
in responding to current drought conditions and
help prepare for a potentially dry 2009.
5. Provide technical assistance for drought response
to local water agencies and districts for improving

emergency services to identify public water systems at risk of
experiencing health and safety impacts due to drought conditions
and water delivery limitations, and to mitigate such impacts.
IT IS FURTHER ORDERED that DWR and DPH work with

local water districts to evaluate system interconnections
among the state’s large water purveyors, review the status or
availability of mutual aid agreements among those large
water purveyors, and work with the parties to those mutual
aid agreements to correct any deficiencies that restrict the
movement of water in an emergency situation
IT IS FURTHER ORDERED that DWR coordinate

with the California Public Utilities Commission to identify
investor-owned water utility systems at risk
of experiencing health and safety impacts due to drought
conditions and water delivery limitations, and to mitigate
such impacts.

landscape and agricultural irrigation efficiencies,

IT IS FURTHER ORDERED that DWR work with the

leak detection and other measures as appropriate.

Department of Food and Agriculture (CDFA), the United States

6. Review the water shortage contingency elements
of Urban Water Management Plans and work

94

with the State Office of Emergency Services and local offices of

Department of Agriculture and the United States Bureau of
Reclamation to identify potential federal funding for local water
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06/12/2008

Emergency Proclamation
Central Valley
STATE OF EMERGENCY – CENTRAL VALLEY REGION

PROCLAMATION

record with most communities receiving less than 20 percent

by the Governor of the State of California

of normal rainfall from March through May; and

WHEREAS on June 4, 2008, I issued an Executive Order

WHEREAS California is experiencing critically dry water

proclaiming a statewide drought; and

conditions in the Sacramento and San Joaquin River basins

WHEREAS in my June 4 Executive Order, I called on all

Californians to conserve water, and I directed state agencies

and the statewide runoff forecast for 2008 is estimated to
be 41 percent below average; and

and departments to take immediate action to address the

WHEREAS water storage in many of the reservoirs serving

serious drought conditions and water delivery reductions that

the Central Valley are far below normal including San Luis

exist in California; and

reservoir which is at 53 percent of capacity, Lake Shasta at 61

WHEREAS in issuing my June 4 Executive Order, I said that I

would proclaim a state of emergency in any county where

percent of capacity and Lake Oroville at just 50 percent of
capacity; and

emergency conditions exist due to the drought, in an effort to

WHEREAS diversions from the Sacramento-San Joaquin River

protect the people and property of California, including the

Delta for the State Water Project (SWP) and federal Central

businesses, workers and communities that depend on water

Valley Project (CVP) are being greatly restricted due to various

deliveries for their livelihood and survival; and

factors including federal court actions to protect fish species,

WHEREAS since issuing my June 4 Executive Order, I have

determined that emergency conditions exist in Central Valley
counties caused by the continuing drought conditions in
California and the reductions in water deliveries; and
WHEREAS statewide rainfall has been below normal in 2007

and 2008, with many Southern California communities
receiving only 20 percent of normal rainfall in 2007, and
Northern California this year experiencing the driest spring on

resulting in estimated SWP deliveries of only 35 percent, and
CVP deliveries of only 40 percent, of local agencies’ requested
amounts for 2008; and
WHEREAS the United States Bureau of Reclamation (USBR)

recently announced an unexpected reduction in its water
supply allocations to Central Valley Project (CVP) contractors
within the San Luis Delta Mendota Water Agency Service Area
from 45 percent to 40 percent; and
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WHEREAS this unanticipated reduction will result in crop loss,

WHEREAS San Joaquin Valley agricultural production and

increased unemployment and other direct and indirect economic

processing industries account for almost 40 percent of

impacts to Central Valley counties; and

regional employment, and every dollar produced on the farm

WHEREAS water rationing has been ordered by the City of

Long Beach, the City of Roseville, and the East Bay Municipal
Utility District, which serves 1.3 million people in Alameda and
Contra Costa counties; and
WHEREAS on June 10, 2008, the Metropolitan Water District

of Southern California, which supplies water for 26 cities and

generates more than three dollars in the local and regional
economies, and the loss of these dollars is devastating
communities; and
WHEREAS almost 20 percent of San Joaquin Valley residents

already live in poverty, and it consistently ranks as the top region
in the nation in foreclosures; and

water agencies serving 18 million people in six southern

WHEREAS as workers lose their jobs because of the lack of

California counties, declared a water supply alert in an effort

water, they often move their families away from the

to sustain their water reserves; and

communities, resulting in further harm to local economies,

WHEREAS some communities are also restricting new

residential and commercial development because of unreliable

lower enrollments in local schools and reduced funding for
schools; and

or uncertain water supplies, and this is causing harm to the

WHEREAS the city of Fresno received only 54 percent of

economy; and

normal rainfall in 2007 and 76 percent of normal in 2008, and

WHEREAS dry conditions have created a situation

had its fourth driest spring on record; and

of extreme fire danger in California, and these conditions

WHEREAS on June 11, 2008, the Fresno County Board of

resulted in devastating fires last year, with wildfires causing

Supervisors passed a resolution declaring a local state of

millions of dollars in damages; and

emergency due to the severe drought conditions, stating

WHEREAS San Joaquin Valley agriculture constitutes a $20

billion industry, and serves as an essential part of California’s
economy; and

among other things that the lack of water has resulted in
water rationing by Fresno County water districts; that these
reductions are causing abandonment of current planted
seasonal crops and permanent crops; that the cumulative crop

WHEREAS the lack of water will cause devastating harm to

reductions will result in job losses in Fresno County

the communities that rely on this important industry, as

communities; that the loss of revenue has negatively impacted

growers lack sufficient water to finish the growing season, are

Fresno County businesses and Fresno County government tax

forced to abandon planted crops, and are forced to dismiss

revenue; and that there will be a substantial negative

workers; and

economic impact to the community; and

WHEREAS the lack of water is causing agricultural workers in

WHEREAS the Fresno County Board of Supervisors also

the Central Valley to lose their jobs, resulting in a loss of

requested that I declare a state of emergency due to the

livelihood, an inability to provide for their families, and

drought conditions; and

increased negative social and economic impacts on the
communities that depend on them; and

WHEREAS the Central Valley cities of Bakersfield, Modesto,

Stockton, and Sacramento experienced their driest spring on
record in 2008, and additional Central Valley counties are
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experiencing similar emergency conditions caused by drought and

PROCLAIM A STATE OF EMERGENCY to exist within the

lack of water deliveries; and

counties of Sacramento, San Joaquin, Stanislaus, Merced,

WHEREAS to date, almost $65 million in losses have been

Madera, Fresno, Kings, Tulare and Kern.

reported by 19 counties due to reduced rangeland grasses that

IT IS HEREBY ORDERED that all agencies of the state

are used to graze livestock, and those reductions have been

government utilize and employ state personnel, equipment and

caused by drought; and

facilities for the performance of any and all activities consistent

WHEREAS statewide and local conditions collectively have led

to the rationing of water by affected water districts to their
member farmers and these further reductions are resulting in
abandonment of current planted seasonal crops and
permanent crops; and
WHEREAS the crop losses will cause increased food prices,

which will negatively impact families and economies throughout
California and beyond our borders; and

with the direction of my Office of Emergency Services (OES) and
the State Emergency Plan, and that OES provide local
government assistance under the authority of the California
Disaster Assistance Act, and that the emergency exemptions in
sections 21080(b)(3) and 21172 of the Public Resources Code
shall apply to all activities and projects ordered and directed
under this proclamation, to the fullest extent allowed by law.
I FURTHER DIRECT THAT:

OES shall provide assistance under the authority

WHEREAS the lack of water deliveries has forced local

of the California Disaster Assistance Act, by assisting public

communities to draw water from their emergency water

water agencies with drilling of groundwater wells or the

reserves, putting communities at risk of further catastrophe

improvement of existing wells and water delivery systems for

if emergency reserves are depleted or cut off; and

human consumption, sanitation, and emergency protective

WHEREAS the circumstances of the severe drought conditions,

measures, such as fire fighting.

by reason of their magnitude, are beyond the control of the

The Department of Water Resources (DWR) shall transfer

services, personnel, equipment and facilities of any single

groundwater of appropriate quality through the use of the

county, city and county, or city and require the combined forces

California Aqueduct to benefit farmers in the San Joaquin Valley

of a mutual aid region or regions to combat; and
WHEREAS under the provisions of section 8558(b) of the

California Government Code, I find that conditions of extreme
peril to the safety of persons and property exist within the
counties of Sacramento, San Joaquin, Stanislaus, Merced,
Madera, Fresno, Kings, Tulare and Kern, caused by the current
and continuing severe drought conditions.
NOW, THEREFORE, I, ARNOLD SCHWARZENEGGER,

Governor of the State of California, in accordance with the
authority vested in me by the California Constitution and the

DWR and the State Water Resources Control Board (SWRCB)
shall expedite the processing of water transfer requests.
DWR, in cooperation with USBR, shall make operational
changes to State Water Project facilities, including the San Luis
Reservoir and Southern California reservoirs, that will permit
additional water deliveries to the San Joaquin Valley.
DWR shall prepare and file necessary water right urgency
change petitions to facilitate surface water transfers and the use
of joint point of diversion by the SWP and Central Valley Project.

California Emergency Services Act, and in particular, section

SWRCB shall expedite the processing and consideration of

8625 of the California Government Code, HEREBY

water rights urgency change petitions filed by DWR and other
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2/27/2009

Emergency Proclamation
Water Shortage
STATE OF EMERGENCY – WATER SHORTAGE
PROCLAMATION

Emergency Proclamation on June 12, 2008, finding that

by the Governor of the State of California

conditions of extreme peril to the safety of persons and

WHEREAS the State of California is now in its third

consecutive year of drought; and

property existed in the counties of Sacramento, San Joaquin,
Stanislaus, Merced, Madera, Fresno, Kings, Tulare, and Kern
caused by severe drought conditions, and I ordered my

WHEREAS in each year of the current drought, annual

administration to take emergency action to assist the Central

rainfall and the water content in the Sierra snowpack have

Valley; and

been significantly below the amounts needed to fill
California’s reservoir system; and

WHEREAS the drought conditions and water delivery

limitations identified in my prior Executive Order and

WHEREAS the rainfall and snowpack deficits in each year of

Emergency Proclamation still exist, and have become worse

the current drought have put California further and further

in this third year of drought, creating emergency conditions

behind in meeting its essential water needs; and

not just in the Central Valley, but throughout the State of

WHEREAS statewide, 2008 was the driest spring

and summer on record, with rainfall 76 percent below
average; and
WHEREAS the Sacramento and San Joaquin River systems,

which provide much of the state’s reservoir inflow, were
classified as Critically Dry for the 2008 water year; and
WHEREAS in the second year of this continuous drought, on

June 4, 2008, I issued an Executive Order proclaiming a
statewide drought, and I ordered my administration to begin
taking action to address the water shortage; and

California, as the adverse environmental, economic, and
social impacts of the drought cause widespread harm to
people, businesses, property, communities, wildlife and
recreation; and
WHEREAS despite the recent rain and snow, the three year

cumulative water deficit is so large there is only a 15 percent
chance that California will replenish its water supply this
year; and
WHEREAS in the time since the state’s last major drought in

1991, California added 9 million new residents, experienced a
significant increase in the planting of permanent, high-value

WHEREAS because emergency conditions existed in the

crops not subject to fallowing, and was subjected to new

Central Valley in the second year of the drought, I issued an

biological opinions that reduced the flexibility of water
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operations throughout the year; and
WHEREAS because there is no way to know when the

drought will end, further urgent action is needed to address
the water shortage and protect the people and property in
California; and
WHEREAS rainfall levels statewide for the 2008–2009 water

year are 24 percent below average as of the February 1, 2009
measurement; and
WHEREAS the second snow pack survey of the 2009 winter

season indicated that snow pack water content is 39 percent
below normal; and
WHEREAS as of February 23, 2009, storage in the state’s

reservoir system is at a historic low, with Lake Oroville 70
percent below capacity, Shasta Lake 66 percent below
capacity, Folsom Lake 72 percent below capacity, and San
Luis Reservoir 64 percent below capacity; and
WHEREAS low water levels in the state’s reservoir system

have significantly reduced the ability to generate hydropower,
including a 62 percent reduction in hydropower generation at
Lake Oroville from October 1, 2008 to January 31, 2009; and
WHEREAS a biological opinion issued by the United States

Fish and Wildlife Service on December 15, 2008, imposed a
30 percent restriction on water deliveries from the State Water
Project and the Central Valley Project to protect Delta Smelt;
and

WHEREAS California farmers provide nearly half of the fresh

fruits, nuts and vegetables consumed by Americans, and the
crop losses caused by the drought will increase food prices,
which will further adversely impact families and economies
throughout California and beyond our borders; and
WHEREAS agricultural revenue losses exceed $300 million

to date and could exceed $2 billion in the coming season,
with a total economic loss of nearly $3 billion in 2009; and
WHEREAS it is expected that State Water Project and

Central Valley Project water delivery reductions will cause
more than 80,000 lost jobs; and
WHEREAS the income and job losses will adversely impact

entire communities and diverse sectors of the economy
supported by those jobs and income, including the housing
market and commercial business; and
WHEREAS these conditions are causing a loss of livelihood

for many thousands of people, an inability to provide for
families, and increased harm to the communities that depend
on them; and
WHEREAS this loss of income and jobs will increase the

number of defaults, foreclosures and bankruptcies, and will
cause a loss of businesses and property at a time when
Californians are already struggling with a nationwide and
worldwide economic downturn; and
WHEREAS the Central Valley town of Mendota, as one

WHEREAS State Water Project water allocations

have now been reduced to 15 percent of requested deliveries,
matching 1991 as the lowest water allocation year in State

example, already reports an unemployment rate of more than
40 percent and lines of a thousand or more for food
distribution; and

Water Project history, and Central Valley Project water

WHEREAS when jobs, property and businesses are lost,

allocations for agricultural users have now been reduced to

some families will move away from their communities, causing

zero; and

further harm to local economies, lower enrollments in local

WHEREAS the lack of water has forced California farmers to

schools and reduced funding for schools; and

abandon or leave unplanted more than 100,000 acres of

WHEREAS at least 18 local water agencies throughout the

agricultural land; and

state have already implemented mandatory water
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conservation measures, and 57 agencies have implemented

and facilities for the performance of any and all activities

other water conservation programs or restrictions on water

consistent with the direction of the California Emergency

deliveries, with many agencies considering additional

Management Agency (CalEMA) and the State Emergency Plan.

rationing and water supply reductions in 2009; and
WHEREAS the lack of water has forced local communities to

draw water from their emergency water reserves, putting
communities at risk of further catastrophe if emergency
reserves are depleted or cut off; and
WHEREAS the state recently endured one of its worst

wildfire seasons in history and the continuing drought

I FURTHER DIRECT THAT:

1. The California Department of Water Resources
(DWR) shall, in partnership with other appropriate
agencies, launch a statewide water conservation
campaign calling for all Californians to immediately
decrease their water use.
2. DWR shall implement the relevant mitigation

conditions increase the risk of devastating fires and reduced

measures identified in the Environmental

water supplies for fire suppression; and

Water Account Environmental Impact Report,

WHEREAS on February 26, 2009, the United States

Department of Agriculture and the United States Department
of Interior created a Federal Drought Action Team to assist
California to minimize the social, economic, and
environmental impacts of the current drought; and

Environmental Impact Statement, Supplement, and
Addendums for the water transfers made through
the 2009 Drought Water Bank. In addition, the
California Air Resources Board shall, in cooperation
with DWR and other agencies, expedite permitting
and development of mitigation measures related

WHEREAS the circumstances of the severe drought

to air quality impacts which may result from

conditions, by reason of their magnitude, are beyond the

groundwater substitution transfers.

control of the services, personnel, equipment and facilities of

3. DWR and the State Water Resources Control

any single county, city and county, or city and require the

Board (SWRCB) shall expedite the processing of

combined forces of a mutual aid region or regions to combat;

water transfers and related efforts by water users

and

and suppliers that cannot participate in the 2009

WHEREAS under the provisions of section 8558(b) of the

California Government Code, I find that conditions of extreme
peril to the safety of persons and property exist in California
caused by the current and continuing severe drought
conditions and water delivery restrictions.
NOW, THEREFORE, I, ARNOLD SCHWARZENEGGER,

Governor of the State of California, in accordance with the
authority vested in me by the California Constitution and the
California Emergency Services Act, and in particular California
Government Code sections 8625 and 8571, HEREBY
PROCLAIM A STATE OF EMERGENCY to exist in California.
IT IS HEREBY ORDERED that all agencies of the state

Drought Water Bank, provided the water users
and suppliers can demonstrate that the transfer
will not injure other legal users of water or cause
unreasonable effects on fish and wildlife.
4. The SWRCB shall expedite the processing and
consideration of the request by DWR for approval
of the consolidation of the places of use and
points of diversion for the State Water Project
and federal Central Valley Project to allow
flexibility among the projects and to facilitate
water transfers and exchanges.
5. DWR shall implement short-term efforts to
protect water quality or water supply, such as the

government utilize and employ state personnel, equipment
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installation of temporary barriers in the Delta or
temporary water supply connections.
6. The SWRCB shall expedite the processing and
consideration of requests by DWR to address
water quality standards in the Delta to help
preserve cold water pools in upstream reservoirs
for salmon preservation and water supply.
7. To the extent allowed by applicable law, state
agencies within my administration shall prioritize
and streamline permitting and regulatory
compliance actions for desalination, water
conservation and recycling projects that provide
drought relief.
8. The Department of General Services shall, in
cooperation with other state agencies,
immediately implement a water use reduction
plan for all state agencies and facilities. The plan
shall include immediate water conservation
actions and retrofit programs for state facilities. A
moratorium shall be placed on all new
landscaping projects at state facilities and on
state highways and roads except for those that
use water efficient irrigation, drought tolerant
plants or non-irrigated erosion control.
9. As a condition to receiving state drought financial
assistance or water transfers provided in response
to this emergency, urban water suppliers in the
state shall be required to implement a water
shortage contingency analysis, as required by
California Water Code section 10632. DWR shall
offer workshops and technical assistance to any

10. DWR shall offer technical assistance to
agricultural water suppliers and agricultural water
users, including information on managing water
supplies to minimize economic impacts,
implementing efficient water management
practices, and using technology such as the
California Irrigation Management Information
System (CIMIS) to get the greatest benefit from
available water supplies.
11. The Department of Public Health shall evaluate
the adequacy of emergency interconnections
among the state’s public water systems, and
provide technical assistance and continued
financial assistance from existing resources to
improve or add interconnections.
12. DWR shall continue to monitor the state’s
groundwater conditions, and shall collect
groundwater-level data and other relevant
information from water agencies, counties, and
cities. It is requested that water agencies,
counties and cities cooperate with DWR by
providing the information needed to comply with
this Proclamation.
13. DWR and the Department of Food and
Agriculture shall recommend, within 30 days from
the date of this Proclamation, measures to reduce
the economic impacts of the drought, including
but not limited to, water transfers, through-Delta
emergency transfers, water conservation
measures, efficient irrigation practices, and
improvements to CIMIS.

agency that has not yet prepared or implemented
the water shortage contingency analysis required
by California law.
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14. The Department of Boating and Waterways shall

these exemptions and suspension serve the

recommend, within 30 days from the date of this

purposes of this Proclamation while protecting

Proclamation, and in cooperation with the

the public and the environment. The Secretaries

Department of Parks and Recreation, measures to

shall maintain on their web sites a list of the

reduce the impacts of the drought conditions to

actions taken in reliance on these exemptions and

water-based recreation, including but not limited

suspension.

to, the relocation or extension of boat ramps and
assistance to marina owners.
15. The Labor and Workforce Development Agency

18. By March 30, 2009, DWR shall provide me with
an updated report on the state’s drought
conditions and water availability. If the emergency

shall recommend, within 30 days from the date of

conditions have not been sufficiently mitigated, I

this Proclamation, measures to address the impact

will consider issuing additional orders, which may

of the drought conditions on California’s labor

include orders pertaining to the following:

market, including but not limited to, identifying

(a) institution of mandatory water rationing and

impacted areas, providing one-stop service,
assisting employers and workers facing layoffs,
and providing job training and financial
assistance.
16. DWR and the Department of Food and
Agriculture shall be the lead agencies in working
with the Federal Drought Action Team to
coordinate federal and state drought response
activities.
17. The emergency exemptions in Public Resources
Code sections 21080(b)(3), 21080(b)(4) and
21172, and in California Code of Regulations, title
14, section 15269(c), shall apply to all actions or
efforts consistent with this Proclamation that are
taken to mitigate or respond to this emergency.
In addition, Water Code section 13247 is
suspended to allow expedited responses to this
emergency that are consistent with this
Proclamation. The Secretary for the California
Environmental Protection Agency and the
Secretary for the California Natural Resources
Agency shall determine which efforts fall within
these exemptions and suspension, ensuring that

mandatory reductions in water use;
(b) reoperation of major reservoirs in the state to
minimize impacts of the drought;
(c) additional regulatory relief or permit
streamlining as allowed under the Emergency
Services Act; and
(d) other actions necessary to prevent, remedy or
mitigate the effects of the extreme drought
conditions.
I FURTHER REQUEST THAT:

19. All urban water users immediately increase their
water conservation activities in an effort to
reduce their individual water use by 20 percent.
20. All agricultural water suppliers and agricultural
water users continue to implement, and seek
additional opportunities to immediately
implement, appropriate efficient water
management practices in order to minimize
economic impacts to agriculture and make the
best use of available water supplies.
21. Federal and local agencies also implement water
use reduction plans for facilities within their
control, including immediate water conservation
efforts.
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06/19/2009

Executive Order S-11-09
WHEREAS on June 4, 2008, I issued an Executive Order

proclaiming a statewide drought, and I ordered my administration to take immediate action to address the water shortage;
and

designations for 21 counties for drought; and
WHEREAS the drought conditions have exacerbated

unemployment and the local emergency food
banks are struggling to meet the demands of

WHEREAS on June 12, 2008, I proclaimed a state of

emergency for nine Central Valley counties because the
drought had caused conditions of extreme peril to the safety
of persons and property; and

hungry families.
NOW, THEREFORE, I, ARNOLD SCHWARZENEGGER,

Governor of the State of California, in accordance with the
authority vested in me by the state Constitution and statutes,

WHEREAS on February 27, 2009, I proclaimed a state of

activate the California Disaster Assistance Act to provide

emergency for the entire state as the severe drought condi-

temporary supplemental assistance to the local governments

tions continued and the impacts were well beyond the Central

and non-profit organizations that provide food and other aid to

Valley; and

those who are impacted by the drought statewide.

WHEREAS the February 27, 2009 state of emergency

IT IS HEREBY ORDERED that my California Emergency

proclamation provided specific orders and directions to my

Management Agency, Department of Social Services, Labor and

Department of Water Resources, State Water Resources

Workforce Development Agency, and California Department of

Control Board, Department of General Services, Department

Food and Agricultural develop a comprehensive strategy by July

of Public Health, California Department of Food and

15, 2009, to provide adequate nutrition for those individuals

Agriculture, and Labor and Workforce Development Agency to

who are temporarily unable to afford food as a result of the

reduce and mitigate the human, environmental, and economic

drought conditions.

impact of the drought; and

IT IS FURTHER ORDERED THAT the provisions of

WHEREAS I have supported state and local water managers’

California Unemployment Insurance Code section 1253

efforts to increase the availability of water, directed efforts to

imposing a one-week waiting period for unemployment

better integrate regional water management practices to

insurance applicants are suspended as to all applicants who

balance water demand with water supply, directed expedited

are unemployed as a specific result of the drought conditions,

water transfers, ordered increased job training, and substantially

who apply for unemployment insurance benefits during the

increased statewide water conservation; and

time period beginning June 19, 2009, and ending on the close

WHEREAS I have requested and we have received United

States Department of Agriculture disaster

of business on November 1, 2009, and who are otherwise
eligible for unemployment insurance benefits in California.
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State of Emergency
Fresno County
PROCLAMATION BY THE GOVERNOR OF THE STATE OF CALIFORNIA
WHEREAS on June 4, 2008, I issued an Executive Order

likely to be beyond the control of the services, personnel,

proclaiming a statewide drought, and I ordered my administra-

equipment, and facilities of any single county, city and county,

tion to begin taking action to address the water shortage; and

or city and require the combined forces of a mutual aid region

WHEREAS on June 12, 2008, I proclaimed a state of

or regions to combat; and

emergency for nine Central Valley counties because the current

WHEREAS under the provisions of section 8558(b)

and continuing severe drought had caused conditions of

of the California Government Code, I find that conditions of

extreme peril to the safety of persons and property; and

extreme peril to the safety of persons and property continue to

WHEREAS on February 27, 2009, I proclaimed a state of

emergency for the entire state as the severe drought conditions

exist in Fresno County, caused by the current and continuing
severe drought conditions.

continued and the impacts were well beyond the Central

NOW, THEREFORE, I, ARNOLD SCHWARZENEGGER,

Valley; and

Governor of the State of California, in accordance with the

WHEREAS on June 19, 2009, I issued an Executive Order

that suspended the one-week waiting period for unemployment insurance applications and ordered the development of a
comprehensive strategy to provide adequate nutrition for
those individuals who are temporarily unable to afford food as
a result of the severe drought conditions; and
WHEREAS severe drought conditions continue

and over 28,000 people in Fresno County require emergency
food assistance; and

authority vested in me by the state Constitution and statutes,
including the California Emergency Services Act, and in
particular, section 8625 of the California Government Code,
HEREBY PROCLAIM A STATE OF EMERGENCY to exist within
Fresno County.
IT IS HEREBY ORDERED that all agencies of the state

government utilize and employ state personnel, equipment
and facilities for the performance of any and all activities
consistent with the direction of the California Emergency
Management Agency (CalEMA) and the State Emergency Plan,

WHEREAS local emergency food assistance organizations

and that CalEMA provide local government assistance under

serving the Fresno County area cannot keep up with the

the authority of the California Disaster Assistance Act.

demand for food; and
WHEREAS the circumstances of these continuing severe

drought conditions, by reason of their magnitude, are or are
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05/20/2013

Executive Order B-21-13
WHEREAS much of California experienced record dry

the Department of Water Resources and State Water

conditions in January through March 2013, registering historic

Resources Control Board to encourage voluntary transfers.

lows on the Northern Sierra and the San Joaquin precipitation
indices; and
WHEREAS record dry and warm conditions resulted in a

snowpack substantially below average, with estimated May
water content in the statewide snowpack being only 17
percent of average and with the spring snowmelt season now
being well underway; and

NOW, THEREFORE, I, EDMUND G. BROWN JR.,

Governor of the State of California, do hereby issue this Order
to become effective immediately.
IT IS HEREBY ORDERED that the Department of Water

Resources (DWR) and the State Water Resources Control
Board (SWRCB) take immediate action to address the dry
conditions and water delivery limitations, by doing the

WHEREAS the water year began with adequate rainfall, but

following:

restrictions to protect Delta smelt prevented pumping water

1. Expedite processing of one-year water transfers for 2013

from the Delta to store in the San Luis Reservoir have resulted
in substantial losses to the State Water Project and to the
Central Valley Project; and
WHEREAS only 35 percent of State Water Project contrac-

tors’ and 20 percent of south-of-Delta Central Valley Project

and assist water transfer proponents and suppliers as
necessary, provided that the transfers will not harm other
legal users of water and will not unreasonably affect fish,
wildlife, or other in-stream beneficial uses.
2. The SWRCB shall expedite review and processing of water

agricultural contractors’ requested amounts have been

transfer petitions in accordance with applicable provisions

allocated because of these conditions; and

of the Water Code.

WHEREAS reductions in surface water deliveries will likely

force San Joaquin Valley agricultural water users to extract
additional groundwater from already overused basins,
potentially resulting in additional land subsidence; and
WHEREAS the supply reductions will jeopardize agricultural

production in parts of the San Joaquin Valley; and

3. The DWR shall expedite and facilitate water transfer
proposals in accordance with applicable provisions of the
Water Code.
4. The DWR shall coordinate State Water Project operations,
in cooperation with Central Valley Project operations, to
alleviate critical impacts to San Joaquin Valley agriculture.
5. The DWR shall continue to analyze trends in groundwater

WHEREAS the supply reductions will also impact millions of

levels in the San Joaquin Valley, together with impacts of

municipal and industrial water users across California; and

groundwater extraction on land subsidence.

WHEREAS the Legislature has, in Water Code section 109,

6. The DWR and the SWRCB shall make all efforts to

declared that the State’s established policy is to facilitate the

coordinate with relevant federal agencies, water districts,

voluntary transfer of water and water rights, and has directed

and water agencies to expedite the review and approval
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11/17/2014

A Proclamation of a
State of Emergency
WHEREAS the State of California is experiencing record

WHEREAS the magnitude of the severe drought

dry conditions, with 2014 projected to become the

conditions presents threats beyond the control of the

driest year on record; and

services, personnel, equipment and facilities of any

WHEREAS the state’s water supplies have dipped to
alarming levels, indicated by: snowpack in California’s

single local government and require the combined
forces of a mutual aid region or regions to combat; and

mountains is approximately 20 percent of the normal

WHEREAS under the provisions of section 8558(b) of

average for this date; California’s largest water reservoirs

the California Government Code, I find that conditions

have very low water levels for this time of year;

of extreme peril to the safety of persons and property

California’s major river systems, including the

exist in California due to water shortage and drought

Sacramento and San Joaquin rivers, have significantly

conditions with which local authority is unable to cope.

reduced surface water flows; and groundwater levels
throughout the state have dropped significantly; and

NOW, THEREFORE, I, EDMUND G. BROWN JR.,
Governor of the State of California, in accordance with

WHEREAS dry conditions and lack of precipitation

the authority vested in me by the state Constitution and

present urgent problems: drinking water supplies are at

statutes, including the California Emergency Services

risk in many California communities; fewer crops can be

Act, and in particular, section 8625 of the California

cultivated and farmers’ long-term investments are put at

Government Code HEREBY PROCLAIM A STATE OF

risk; low-income communities heavily dependent on

EMERGENCY to exist in the State of California due to

agricultural employment will suffer heightened

current drought conditions.

unemployment and economic hardship; animals and
plants that rely on California’s rivers, including many
species in danger of extinction, will be threatened; and

IT IS HEREBY ORDERED THAT:
1.

State agencies, led by the Department of Water

the risk of wildfires across the state is greatly increased;

Resources, will execute a statewide water conserva-

and

tion campaign to make all Californians aware of the

WHEREAS extremely dry conditions have persisted since
2012 and may continue beyond this year and more
regularly into the future, based on scientific projections
regarding the impact of climate change on California’s
snowpack; and

drought and encourage personal actions to reduce
water usage. This campaign will be built on the
existing Save Our Water campaign
(www.saveourh20.org) and will coordinate with local
water agencies. This campaign will call on Californians
to reduce their water usage by 20 percent.
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2.

Local urban water suppliers and municipalities are

7.

called upon to implement their local water shortage

throughout the state on notice that they may be

contingency plans immediately in order to avoid or

directed to cease or reduce water diversions based

forestall outright restrictions that could become

on water shortages.

necessary later in the drought season. Local water
agencies should also update their legally required

8.

limitations, where existing requirements were

which help plan for extended drought conditions.

established to implement a water quality control

The Department of Water Resources will make the

plan. These changes would enable water to be

status of these updates publicly available.

water pools for salmon and steelhead, maintain

Services, will immediately implement water use

water supply, and improve water quality.

will include immediate water conservation actions,
and a moratorium will be placed on new, nonessential landscaping projects at state facilities and
on state highways and roads.

5.

9.

The Department of Water Resources and the Water
Board will take actions necessary to make water
immediately available, and, for purposes of carrying
out directives 5 and 8, Water Code section 13247
and Division 13 (commencing with section 21000)

The Department of Water Resources and the State

of the Public Resources Code and regulations

Water Resources Control Board (Water Board) will

adopted pursuant to that Division are suspended on

expedite the processing of water transfers, as called

the basis that strict compliance with them will

for in Executive Order B-21-13. Voluntary water

prevent, hinder, or delay the mitigation of the

transfers from one water right holder to another

effects of the emergency. Department of Water

enables water to flow where it is needed most.

Resources and the Water Board shall maintain on

The Water Board will immediately consider petitions
requesting consolidation of the places of use of the
State Water Project and Federal Central Valley

6.

conserved upstream later in the year to protect cold

State agencies, led by the Department of General
reduction plans for all state facilities. These plans

4.

The Water Board will consider modifying
requirements for reservoir releases or diversion

urban and agricultural water management plans,

3.

The Water Board will put water right holders

their websites a list of the activities or approvals for
which these provisions are suspended.
10. The state’s Drinking Water Program will work with

Project, which would streamline water transfers and

local agencies to identify communities that may run

exchanges between water users within the areas of

out of drinking water, and will provide technical and

these two major water projects.

financial assistance to help these communities

The Department of Water Resources and the Water
Board will accelerate funding for water supply
enhancement projects that can break ground this
year and will explore if any existing unspent funds

address drinking water shortages. It will also
identify emergency interconnections that exist
among the state’s public water systems that can
help these threatened communities.

can be repurposed to enable near-term water
conservation projects.
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11. The Department of Water Resources will evaluate

16. The Department of Water Resources will take

changing groundwater levels, land subsidence, and

necessary actions to protect water quality and

agricultural land fallowing as the drought persists

water supply in the Delta, including installation of

and will provide a public update by April 30 that

temporary barriers or temporary water supply

identifies groundwater basins with water shortages

connections as needed, and will coordinate with the

and details gaps in groundwater monitoring.

Department of Fish and Wildlife to minimize

12. The Department of Water Resources will work with
counties to help ensure that well drillers submit

impacts to affected aquatic species.
17. The Department of Water Resources will refine its

required groundwater well logs for newly

seasonal climate forecasting and drought prediction

constructed and deepened wells in a timely manner

by advancing new methodologies piloted in 2013.

and the Office of Emergency Services will work with
local authorities to enable early notice of areas
experiencing problems with residential groundwater
sources.
13. The California Department of Food and Agriculture
will launch a one-stop website (www.cdfa.ca.gov/
drought) that provides timely updates on the
drought and connects farmers to state and federal
programs that they can access during the drought.
14. The Department of Fish and Wildlife will evaluate
and manage the changing impacts of drought on
threatened and endangered species and species of
special concern, and develop contingency plans for
state Wildlife Areas and Ecological Reserves to
manage reduced water resources in the public
interest.

18. The California Department of Forestry and Fire
Protection will hire additional seasonal firefighters
to suppress wildfires and take other needed actions
to protect public safety during this time of elevated
fire risk.
19. The state’s Drought Task Force will immediately
develop a plan that can be executed as needed to
provide emergency food supplies, financial
assistance, and unemployment services in
communities that suffer high levels of
unemployment from the drought.
20. The Drought Task Force will monitor drought
impacts on a daily basis and will advise me of
subsequent actions that should be taken if drought
conditions worsen.

15. The Department of Fish and Wildlife will work with
the Fish and Game Commission, using the best
available science, to determine whether restricting
fishing in certain areas will become necessary and
prudent as drought conditions persist.
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04/25/2014

A Proclamation of a Continued
State of Emergency
WHEREAS on January 17, 2014, I proclaimed a State of

WHEREAS the magnitude of the severe drought

Emergency to exist in the State of California due to

conditions continues to present threats beyond the

severe drought conditions; and

control of the services, personnel, equipment, and

WHEREAS state government has taken expedited
actions as directed in that Proclamation to minimize
harm from the drought; and
WHEREAS California’s water supplies continue to be
severely depleted despite a limited amount of rain and
snowfall since January, with very limited snowpack in
the Sierra Nevada mountains, decreased water levels in
California’s reservoirs, and reduced flows in the state’s
rivers; and
WHEREAS drought conditions have persisted for the
last three years and the duration of this drought is
unknown; and
WHEREAS the severe drought conditions continue to
present urgent challenges: water shortages in
communities across the state, greatly increased wildfire
activity, diminished water for agricultural production,
degraded habitat for many fish and wildlife species,
threat of saltwater contamination of large fresh water
supplies conveyed through the Sacramento-San Joaquin
Bay Delta, and additional water scarcity if drought
conditions continue into 2015; and
WHEREAS additional expedited actions are needed to

facilities of any single local government and require the
combined forces of a mutual aid region or regions to
combat; and
WHEREAS under the provisions of section 8558(b) of
the Government Code, I find that conditions of extreme
peril to the safety of persons and property continue to
exist in California due to water shortage and drought
conditions with which local authority is unable to cope;
and
WHEREAS under the provisions of section 8571 of the
Government Code, I find that strict compliance with the
various statutes and regulations specified in this
proclamation would prevent, hinder, or delay the
mitigation of the effects of the drought.
NOW, THEREFORE, I, EDMUND G. BROWN JR.,
Governor of the State of California, in accordance with
the authority vested in me by the Constitution and
statutes of the State of California, including the
Emergency Services Act and in particular Government
Code section 8567, do hereby issue this Executive Order,
effective immediately, to mitigate the effects of the
drought conditions upon the people and property
within the State of California.

reduce the harmful impacts from the drought as the
state heads into several months of typically dry
conditions; and
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IT IS HEREBY ORDERED THAT:
1.

only upon request and providing customers with
options to avoid daily washing of towels or sheets.

The orders and provisions contained in Proclamation

2.

No. 1-17-2014, dated January 17, 2014, remain in

Professional sports facilities, such as basketball

full force and effect except as modified herein.

arenas, football, soccer, and baseball stadiums, and
hockey rinks should reduce water usage and

The Department of Water Resources and the State

increase public awareness of the drought by

Water Resources Control Board (Water Board) will

reducing the use of potable water for outdoor

immediately and expeditiously process requests to

irrigation and encouraging conservation by

move water to areas of need, including requests

spectators.

involving voluntary water transfers, forbearance
agreements, water exchanges, or other means. If

The Water Board shall direct urban water suppliers

necessary, the Department will request that the

that are not already implementing drought response

Water Board consider changes to water right permits

plans to limit outdoor irrigation and other wasteful

to enable such voluntary movements of water.

water practices such as those identified in this
Executive Order. The Water Board will request by

3. Recognizing the tremendous importance of

June 15 an update from urban water agencies on

conserving water during this drought, all California

their actions to reduce water usage and the

residents should refrain from wasting water:

effectiveness of these efforts. The Water Board is
directed to adopt emergency regulations as it

a. Avoid using water to clean sidewalks, driveways,

deems necessary, pursuant to Water Code section

parking lots and other hardscapes.

1058.5, to implement this directive.

b. Turn off fountains and other decorative water

Californians can learn more about conserving water

features unless recycled or grey water is available.

from the Save Our Water campaign

c. Limit vehicle washing at home by patronizing local

(SaveOurH2O.org).

carwashes that use recycled water.
d. Limit outdoor watering of lawns and landscaping to
no more than two times a week.

4.

Homeowners Associations (commonly known as
HOAs) have reportedly fined or threatened to fine
homeowners who comply with water conservation

Recreational facilities, such as city parks and golf

measures adopted by a public agency or private

courses, and large institutional complexes, such as

water company. To prevent this practice, pursuant

schools, business parks and campuses, should

to Government Code section 8567, I order that any

immediately implement water reduction plans to

provision of the governing document, architectural

reduce the use of potable water for outdoor

or landscaping guidelines, or policies of a common

irrigation.

interest development will be void and unenforceable
to the extent it has the effect of prohibiting
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Commercial establishments such as hotel and

compliance with the water-saving measures

restaurants should take steps to reduce water usage

contained in this directive, or any conservation

and increase public awareness of the drought

measure adopted by a public agency or private

through measures such as offering drinking water

water company, any provision of Division 4, Part 5
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5.

(commencing with section 4000) of the Civil Code

treated wastewater that meets standards set by the

notwithstanding.

Department of Public Health, in order to reduce

All state agencies that distribute funding for
projects that impact water resources, including

6.

intensive outreach and provide technical assistance

future financial assistance to have appropriate

to local agencies in order to increase groundwater

conservation and efficiency programs in place.

monitoring in areas where the drought has

The Department of Fish and Wildlife will
Chinook salmon in the Sacramento River and its
tributaries, as well as several runs of salmon and
species of smelt in the Delta as described in the
April 8, 2014 Drought Operations Plan.

maps where new data becomes available in order to
more accurately capture changing groundwater
levels. The Department will provide a public update
by November 30 that identifies groundwater basins
with water shortages, details remaining gaps in
groundwater monitoring, and updates its
monitoring of land subsidence and agricultural land

projects that respond to drought conditions through

fallowing.

projects on property owned or managed by the
Department of Fish and Wildlife or the Department
of Water Resources for the benefit of fish and
wildlife impacted by the drought.
The Department of Fish and Wildlife will work with
other state and federal agencies and with
landowners in priority watersheds to protect
threatened and endangered species and species of
special concern and maximize the beneficial uses of
scarce water supplies, including employment of
voluntary agreements to secure instream flows,
relocation of members of those species, or through
other measures.
9.

significant impacts, and develop updated contour

The Department of Fish and Wildlife will implement
habitat restoration and through water infrastructure

8.

11. The Department of Water Resources will conduct

groundwater resources, will require recipients of

immediately implement monitoring of winter-run

7.

demand on potable water supplies.

The Department of Water Resources will expedite
the consideration and, where appropriate, the
implementation, of pump-back delivery of water
through the State Water Project on behalf of water
districts.

10. The Water Board will adopt statewide general waste

12. The California Department of Public Health, the
Office of Emergency Services, and the Office of
Planning and Research will assist local agencies that
the Department of Public Health has identified as
vulnerable to acute drinking water shortages in
implementing solutions to those water shortages.
13. The Department of Water Resources and the Water
Board, in coordination with other state agencies,
will provide appropriate assistance to public
agencies or private water companies in establishing
temporary water supply connections to mitigate
effects of the drought.
14. For the protection of health, safety, and the
environment, CAL FIRE, the Office of Emergency
Services, the Department of Water Resources, and
the Department of Public Health, where
appropriate, may enter into contracts and
arrangements for the procurement of materials,
goods, and services necessary to quickly mitigate
the effects of the drought.

discharge requirements to facilitate the use of
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15. Pursuant to the drought legislation I signed into law

18. In order to ensure that equipment and services

on March 1, 2014, by July 1, 2014, the California

necessary for drought response can be procured

Department of Food and Agriculture, in

quickly, the provisions of the Government Code and

consultation with the Department of Water

the Public Contract Code applicable to state

Resources and Water Board, will establish and

contracts, including, but not limited to, advertising

implement a program to provide financial incentives

and competitive bidding requirements, are hereby

to agricultural operations to invest in water

suspended for directives 7 and 14. Approval by the

irrigation treatment and distribution systems that

Department of Finance is required prior to the

reduce water and energy use, augment supply, and

execution of any contract entered into pursuant to

increase water and energy efficiency in agricultural

these directives.

applications.
16. To assist landowners meet their responsibilities for

19. For several actions called for in this proclamation,
environmental review required by the California

removing dead, dying and diseased trees and to

Environmental Quality Act is suspended to allow

help landowners clear other trees and plants close

these actions to take place as quickly as possible.

to structures that increase fire danger, certain

Specifically, for actions taken by state agencies

noticing requirements are suspended for these

pursuant to directives 2, 3, 6¬-10, 13, 15, and 17,

activities. Specifically, the requirement that any

for all actions taken pursuant to directive 12 when

person who conducts timber operations pursuant to

the Office of Planning and Research concurs that

the exemptions in Title 14, California Code of

local action is required, and for all necessary

Regulations sections 1038 (b) and (c) submit notices

permits needed to implement these respective

to CAL FIRE under the provisions of Title 14,

actions, Division 13 (commencing with section

California Code of Regulations, section 1038.2 is

21000) of the Public Resources Code and

hereby suspended. Timber operations pursuant to

regulations adopted pursuant to that Division are

sections 1038(b) and (c) may immediately

hereby suspended. The entities implementing these

commence operations upon submission of the

directives will maintain on their websites a list of the

required notice to CAL FIRE and without a copy of

activities or approvals for which these provisions are

the Director’s notice of acceptance at the operating

suspended. This suspension and that provided in

site. All other provisions of these regulations will

paragraph 9 of the January 17, 2014 Proclamation

remain in effect.

will expire on December 31, 2014, except that

17. The Water Board will adopt and implement
emergency regulations pursuant to Water Code
section 1058.5, as it deems necessary to prevent the
waste, unreasonable use, unreasonable method of

actions started prior to that date shall not be
subject to Division 13 for the time required to
complete them.
20. For several actions called for in this proclamation,

use, or unreasonable method of diversion of water,

certain regulatory requirements of the Water Code

to promote water recycling or water conservation,

are suspended to allow these actions to take place

and to require curtailment of diversions when water

as quickly as possible. Specifically, for actions taken

is not available under the diverter’s priority of right.

pursuant to directive 2, section 13247 of the Water
Code is suspended. The 30-day comment period
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09/19/2014

Executive Order B-26-14
WHEREAS on January 17, 2014, I proclaimed a State of

WHEREAS under the provisions of section 8571 of the

Emergency to exist throughout the State of California

California Government Code, I find that strict compliance

due to severe drought conditions; and

with various statutes and regulations specified in this

WHEREAS on April 25, 2014, I proclaimed a Continued
State of Emergency to exist throughout the State of
California due to the ongoing drought; and
WHEREAS drought conditions have persisted for the last
three years and the duration of this drought is unknown;
and

order would prevent, hinder, or delay the mitigation of
the effects of the drought.
NOW, THEREFORE, I, EDMUND G. BROWN JR.,
Governor of the State of California, in accordance with
the authority vested in me by the Constitution and
statutes of the State of California, in particular
Government Code sections 8567 and 8571 of the

WHEREAS many residents across the state who rely on

California Government Code, do hereby issue this

domestic wells or very small water systems now live in

Executive Order, effective immediately.

homes that can no longer provide water for drinking or
sanitation purposes due to declining groundwater
supplies resulting from the drought; and
WHEREAS the shortage of water for drinking and
sanitation purposes that many residents now face
constitutes a threat to human health and safety; and

IT IS HEREBY ORDERED THAT:
The Office of Emergency Services shall provide local
government assistance as it deems appropriate for the
purposes of providing temporary water supplies to
households without water for drinking and/or sanitation
purposes under the authority of the California Disaster

WHEREAS additional expedited actions are needed to

Assistance Act, California Government Code section

reduce the harmful impacts from these water shortages

8680 et seq. and California Code of Regulations, Title

and other impacts of the drought; and

19, section 2900 et seq.

WHEREAS the magnitude of the severe drought

The provisions of the Government Code and Public

conditions continues to present threats beyond the

Contract Code applicable to state contracts and

control of the services, personnel, equipment, and

procurement, including but not limited to, advertising

facilities of any single local government and require the

and competitive bidding requirements, are hereby

combined forces of a mutual aid region or regions to

waived for the sole purpose of allowing state agencies

combat; and

and departments to purchase water for the protection of
health, safety, and the environment.
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12/22/2014

Executive Order B-28-14
WHEREAS on January 17, 2014, I proclaimed a State of

WHEREAS under the provisions of section 8571 of the

Emergency to exist throughout the State of California

California Government Code, I find that strict compliance

due to severe drought conditions; and

with various statutes and regulations specified in this

WHEREAS on April 25, 2014, I proclaimed a Continued
State of Emergency to exist throughout the State of
California due to the ongoing drought; and
WHEREAS the rainfall the State has recently
experienced, while significant, is insufficient to end the
historic drought that continues to impact the State, and
it is unknown how much rain will fall over the next few
months; and
WHEREAS additional expedited actions are needed to
reduce the harmful impacts from water shortages and
other impacts of the drought; and
WHEREAS the magnitude of the severe drought
conditions continues to present threats beyond the
control of the services, personnel, equipment, and
facilities of any single local government and require the
combined forces of a mutual aid region or regions to
combat; and

order would prevent, hinder, or delay the mitigation of
the effects of the drought.
NOW, THEREFORE, I, EDMUND G. BROWN JR.,
Governor of the State of California, in accordance with
the authority vested in me by the Constitution and
statutes of the State of California, in particular
Government Code sections 8567 and 8571 of the
California Government Code, do hereby issue this
Executive Order, effective immediately.
IT IS HEREBY ORDERED THAT:
The waiver of the California Environmental Quality Act
and Water Code section 13247 in paragraph 9 of the
January 17, 2014 Proclamation, and paragraph 19 of the
April 25, 2014 Proclamation, is extended through May
31, 2016. This waiver shall also apply to the adoption of
water reclamation requirements by the State Water
Board that serve the purpose of paragraph 10 of the
April 25, 2014 Proclamation. Drought relief actions taken
pursuant to these paragraphs that are started prior to
May 31, 2016, but not completed, shall not be subject to
Division 13 (commencing with section 21000) of the
Public Resources Code or Water Code section 13247 for
the time required to complete them.
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