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Section 1 
Introduction 
Many people consider drought to be a rare and random event; however, it is a 
normal, recurrent, and insidious climatic event. Although it has many different 
definitions, a drought usually originates from a deficiency of precipitation over a 
season or more. Drought is not solely a physical phenomenon; it affects society’s 
water supply and water demand associated with agricultural, urban, and 
environmental uses. 

The Butte County Department of Water and Resource Conservation (DW&RC) is 
developing the Butte County Drought Preparedness and Mitigation Plan (Drought 
Plan) to protect the County from the effects of a drought. The Drought Plan includes: 

� Butte County’s drought background (Section 1);  

� An institutional framework to approach drought (Section 2); 

� A monitoring plan (Section 3);  

� A response and mitigation plan (Section 4); and 

� A discussion of water transfers during a drought (Section 5). 

1.1 Purpose 
The DW&RC developed an Integrated Water Resources Program (Program) that will 
recommend actions for consideration by the Butte County Water Commission and 
Board of Supervisors. Development of the Program focuses on actions that lead to a 
long-term sustainable supply of water during all hydrologic conditions. To facilitate 
water resource planning, it is necessary to understand the effects of and prepare for 
drought.  

The purpose of the Drought Plan is to provide an efficient and systematic process for 
Butte County that results in a short- and long-term reduction in drought impacts to 
the citizens, economy, and environment in Butte County. In addition, the Drought 
Plan will identify mitigation that can help with the reliability of water supply for 
other California communities when resources are available.  

1.2 Background 
Drought conditions in Butte County have reoccurred numerous times throughout 
history. Table 1-1 summarizes the time and duration of droughts in Butte County 
during the twentieth century.  
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Table 1-1 
Northern California Recent Drought Years 

Drought 
Years 

Duration 
(Years) 

1912-1913 1 
1918-1920 2 
1923-1924 1 
1929-1934 5 
1947-1950 3 
1959-1961 3 
1976-1977 1 
1987-1992 5 
1993-1994 1 

 
Droughts exceeding three years occurred two times during the 1900s. Figure 1-1 
presents hydrologic year types from 1906 through 2000 based on the Sacramento 40-
40-30 Water Supply Index.  Severe droughts in Butte County occurred during periods 
of extended dry and critical years.  

 
(Source: Department of Water Resources) 

 

Figure 1-1
Sacramento River 40-40-30 Water Supply Index
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Because of the minimal data available for hydrologic conditions prior to 1900, it is 
difficult to determine prior drought occurrences. However, scientists have used 
various other methods to document severe droughts in early California history. 
Scientific evidence shows the reoccurrence of drought throughout history and 
confirms the possibility for a future drought. For example, trees appear to have grown 
6000 years ago in areas now submerged under Lake Tahoe, suggesting a drier climate. 
Other tree ring dating studies suggest a sustained drought during the mid-1500s. 

Another early drought indicator is the presence and disappearance of civilization.  For 
example, the Anasazi civilization flourished (in what is called the Medieval Warm 
Period from 900-1300) when monsoonal rains supported its irrigations systems. In 
contrast, the Anasazi culture declined and disappeared during the Little Ice Age 
(1300-1800), which is attributed in part to drought conditions that made irrigated 
agriculture infeasible.  

Given the limited knowledge of the fairly recent past, it is difficult to understand the 
full ramifications of drought conditions. The County should plan for a worst-case 
scenario based on a 1987 to 1994 drought, which would have occurred if not for an 
above normal water year in 1993.  

1.3 Drought Impacts 
Drought is not initially recognized as a problem because it normally originates in 
what is considered good weather, which typically includes a dry late spring and 
summer in Mediterranean climates, such as in California. This is particularly true in 
Northern California where drought impacts are delayed for most of the population by 
the wealth of stored surface and ground water. 

The drought complications normally appear more than a year after a drought begins. 
In most areas of California, ranchers that rely on rainfall to support forage for their 
livestock are the earliest and most affected by drought. Even below normal water 
years could affect ranchers depending on the timing and duration of precipitation 
events. In fact, the earliest indicator of drought in Butte County has been a “State of 
Emergency” declared for economic impact on livestock industries.  

It is difficult to quantitatively assess drought impacts to Butte County because not 
many county-specific studies have been conducted. Some factors to consider include: 
the impacts of fallowed agricultural land, habitat loss and associated effects on 
wildlife, and the drawdown of the groundwater table. The most direct and likely most 
difficult drought impact to quantify is to local economies, especially agricultural 
economies. The State has conducted some empirical studies on the economic effects of 
fallowed lands with regard to water purchased by the State’s Water Bank; but these 
studies do not quantitatively address the situation in Butte County. It can be assumed, 
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however, that the loss of production in one sector of the economy would affect other 
sectors. 

The drawdown of the groundwater table is one factor that has been recognized to 
occur during repeated dry years. Lowering of groundwater levels results in the need 
to deepen wells, which subsequently lead to increased pumping costs. These costs are 
a major consideration for residents relying on domestic wells and agricultural 
producers that irrigate with groundwater and/or use it for frost protection.  

1.4 Drought Water Supply  
Northern Sacramento Valley counties, including Butte County, generally have 
sufficient groundwater and surface water supplies to mitigate even the severest 
droughts of the past century. Many other areas of the State, however, also place 
demands on these water resources during severe drought. For example, Northern 
California agencies, including those from Butte County, were major participants in 
the Governor’s Drought Water Bank of 1991, 1992 and 1994. 
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Section 2 
Drought Institutions 
The Drought Plan provides a systematic institutional setting for Butte County to 
implement and reduce the impacts of drought-induced water shortages. The plan 
consists of a monitoring and assessment component and a response and mitigation 
component. These actions are designed to work within the existing framework of 
government, pulling together key personnel from private, local, State, and federal 
sectors. The Drought Plan forms several committees to implement the aforementioned 
components. The committees include: 

� Drought Task Force; 

� Interagency Coordination Group; and 

� Specialized Working Groups. 

2.1 Drought Task Force 
An effective drought plan requires an entity that is responsible for instituting actions 
and reports to the Chief Administrative Officer and the Board of Supervisors. The 
Board of Supervisors will form a Drought Task Force (DTF) and assign the 
responsibility of leading the Task Force to the Director of the DW&RC. The DW&RC 
is an established entity with experience in managing such tasks. The DTF will be 
made up of various Department Directors (or their designee) and others in the County 
as shown in Table 2-1. The Board of Supervisors can also modify membership as 
necessary.  

Table 2-1 
Members of the Butte County Drought Task Force* 

 
Director, Department of Water & Resource Conservation-Chair 

Emergency Services Officer-Vice Chair 
Chair, Butte County Water Commission 

Chair, Butte Basin Water Users Association 
Deputy Chief Administrative Officer 

Director, Department of Public Works 
Director, Division of Environmental Health 

Agricultural Commissioner 
Director, UC Cooperative Extension/County Farm Advisor 

California Department of Forestry/Butte County Fire 
District Conservationist, Natural Resource Conservation Service 

President, Butte County Resource Conservation District 
*Others may be added as suggested by the Board of Supervisors 

 
The DTF will monitor hydrologic conditions throughout the water year and report the 
findings to the Water Commission and the Board of Supervisors annually in non-
drought situations, and biannually, quarterly, or monthly as a drought progresses.  
The DTF will monitor and report the following information:  
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1. Drought forecasts and climate conditions; 

2.  Projections based on: 

a.  Snow-pack/precipitation 

b.  Stream flow 

c.  Reservoir levels 

d.  Groundwater levels; 

3. Requirements for routine and special reports; 

4. Resource information gaps and recommendations to address them; 

5. Information needs of the coordination group and working groups (if activated); 
and 

6. Responses to information needs of the coordination group and working groups (if 
activated). 

2.2 Interagency Coordination Group 
A Butte County Drought Interagency Coordination Group (ICG) will be activated in 
the second phase of a drought emergency. The ICG will assess drought impacts, 
initiate general actions to respond to impacts, activate specialized working groups as 
necessary, and serve as the primary liaison with appropriate local, State and federal 
agencies. The members of the ICG (or their designee) are those shown in Table 2-2. 

Table 2-2 
Butte County Drought Interagency Coordination Group* 

 
Chair, Board of Supervisors-Chair 

Chief Administrative Officer-Vice Chair 
Drought Task Force Members 

Butte County Sheriff 
President, Butte County Farm Bureau 

Executive Director, Butte Environmental Council 
California Department of Water Resources 

California Department of Fish & Game 
Executive Director, Private Industry Council 

 
*Others may be added as suggested by the Board of Supervisors 
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2.3 Specialized Working Groups 
The ICG can also activate specialized working groups as needed to coordinate the 
assessment of drought impacts, as well as appropriate response and mitigation 
actions. Such working groups can include, but not be limited to: 

� Water Availability; 

� Municipal Water; 

� Rural Communities; 

� Environmental Protection; 

� Agricultural Water; 

� Tourism; 

� Wildlife; 

� Economic Impacts; 

� Energy Loss; 

� Health; and 

� Review and Reporting; 

The working groups will provide policy recommendation to the ICG for monitoring 
and assessment needs, and appropriate mitigation and response measures. The 
recommendations will then be directed to the Board of Supervisors for their approval. 

2.4 Institutional Sequence 
The general sequence of actions to be carried out will be in accordance with Figure 2-
1. The first approximation of drought severity in relation to a 1987-1994 drought 
scenario is that Phase 1 would occur in years 1-3, Phase 2 in years 4-6, and Phase 3 in 
years 6 and beyond.  Expenses to support activities are subject to normal fiscal 
constraints of respective agencies. Requests for special funding will be forwarded 
through the appropriate lead agency, and recommended by the ICG to the Board of 
Supervisors.  
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*Adapted from State of Colorado 2001 
Figure 2-1

Drought Planning Phases

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
During all phases of a drought emergency, the DTF will collect data on snow-pack, 
reservoir levels, stream flow, precipitation, and temperatures. The DTF will meet 
biannually, quarterly, or monthly depending on the drought phase to share the 
information, discuss projections, and evaluate drought-related water conditions.  
 
The ICG will be activated based on DTF data and discussions.  Activation of the ICG 
will initiate Phase 2 of the Drought Plan.  When activated, the Chair of the ICG will 
comment on the DTF’s data and can then activate any working group as necessary 
(Phase 3).   
 
The working groups will assess potential drought impacts and the ICG will comment 
on any observed or potential impacts identified by the working groups. The ICG will 
then recommend what actions, if any, should be taken to the Board of Supervisors for 
their approval. The Chair of the ICG, through the Director of the California Office of 
Emergency Management, will then relay the information to the Office of the Governor.  
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Section 3 
Drought Monitoring 
The Drought Plan establishes a continuous monitoring and reporting system. 
Drought-related monitoring and reporting activities provide a baseline of information 
and, more importantly, provide a barometer of change in climatic conditions that may 
indicate the inception of drought.  Implementing a relatively simple monitoring 
program would help avoid a late diagnosis of an upcoming drought.  The Drought 
Task Force is responsible for monitoring and reporting hydrologic conditions 
throughout the water year with increased activity during drought. 

Drought indicators synthesize complex water availability data for planners and 
decision-makers. Because a single indicator does not easily assess drought, the 
County could utilize several indicators, including:  

� Standardized Precipitation Index (SPI);  

� Surface Water Supply Index (SWSI); and  

� Palmer Drought Index (PDI requires soil moisture data and may be more difficult 
to use).  

The following sections include a brief description of these indicators. 

3.1 Standardized Precipitation Index (SPI) 
The Colorado Climate Center uses the SPI (Colorado Climate Center 2004), which 
measures the precipitation deviation from the average for a particular location. The 
SPI quantifies the precipitation deficit over multiple time scales, typically three, six, 
twelve, and twenty-four month periods. The SPI provides an early warning of 
drought and an intensity level for each month in which the drought occurs. Table 3-1 
displays the SPI for various drought levels. 

 
Table 3-1 

SPI for Various Hydrologic Conditions 
2.0 and greater Extremely Moist 

1.5 to 1.99 Very Moist 
1.0 to 1.49 Unusually Moist 

0.99 to -0.99 Near Normal 
-1.0 to -1.49 Moderate Drought 

-1.50 to -1.99 Severe Drought 
-2.0 and less Extreme Drought 

 
This index would be relatively easy to quantify for several weather stations in Butte 
County, including those stations used in the Butte County Water Inventory and 
Analysis (CDM 2001) and two at higher elevations. The stations include: 

� Chico University Farm, 185 feet above mean sea level (msl); 
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� Oroville, 171 feet above msl; 

� Paradise, 1750 feet above msl; 

� De Sabla, 2,710 feet above msl; 

� Forbestown, 2,840 feet above msl; and 

� Brush Creek, 3,560 feet above msl.  

3.2 Surface Water Supply Index (SWSI) 
The SWSI is an indicator of surface water conditions for a major river basin. Table 3-2 
lists the rating for varying surface water conditions. The index summarizes snow 
pack, stream flow, precipitation, and reservoir storage for a particular month. The 
weighting factors change from winter to summer as follows:  

November-April SWSI = observed reservoir storage + precipitation + snow pack + 
April - July stream flow forecast; and 

May-October SWSI = observed reservoir storage + precipitation + stream flow. 

 
Table 3-2 

SWSI Ratings for Various Conditions 
4.0 and more Extremely Moist 

3.0 to 3.9 Very Moist 
2.0 to 2.9 Unusually Moist 
1.9 to –1.9 Near Normal 
-2.0 to –2.9 Moderate Drought 
-3.0 to –3.9 Severe Drought 

-4.0 and less Extreme Drought 
 

For the Sacramento River Basin the stream flow component of SWSI is calculated 
using the Sacramento Valley Water Year Type Index (or 40-30-30 Index), available 
from DWR’s Division of Flood Management, Cooperative Snow Surveys through the 
California Data Exchange Center (CDEC). The Index equals 40 percent of the current 
April-July unimpaired runoff, plus 30 percent of the October-March unimpaired 
runoff plus 30 percent of the previous year’s index.1  

The Index calculates runoff as the sum of unimpaired flows from the Sacramento, 
Feather, Yuba, and American River Basins, and sets a maximum for the previous 
year’s index at 10 million acre feet (AF). The water year type is characterized as wet, 
above normal, below normal, dry, or critically dry and historically range between 3.1 

                                                 
1 Unimpaired runoff represents the natural water production of a river basin, unaltered by upstream 
diversions, storage, or by export or import of water to or from other watersheds (DWR Bulletin 120-4-03, 
May 1,2003). 
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million AF (1977) and 15.3 million AF (1983) with a 1951-2000 average of 8.5 million 
AF. Table 3-3 illustrates the type of water year in relation to unimpaired runoff. 

 
Table 3-3 

Water Year Classification and Unimpaired Runoff 
Wet = to or > 9.2 MAF 
Above Normal > 7.8 MAF and < 9.2 MAF 
Below Normal > 6.5 MAF and = to or < 7.8 MAF 
Dry > 5,4 MAF and = to or < 6.5 MAF 
Critical = to or < 5.4 MAF 
MAF – million acre feet 

 
The County could work with DWR to analyze the SWSI index with more focus on the 
Feather River Basin. This step would require additional effort; however, once 
established, this index would be relatively easy to use and update. 

3.3 Palmer Drought Index (PDI) 
The Palmer Drought Index is widely used across the United States primarily to gauge 
impacts on agriculture. It is based on precipitation and temperature data and the 
available-water content of local soils. This index was developed for areas of the 
country with more homogeneous climates than Butte County. Agencies such as the 
U.S. Department of Agriculture may use the PDI, and once calculated, the County 
could report the PDI with minimal effort. Otherwise, the PDI should not be 
considered as an active part of the Butte County’s drought planning. 
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Section 4 
Drought Response and Mitigation  
The primary reason for establishing an ongoing Drought Task Force (DTF) and 
monitoring program is to prepare for timely response and mitigation to a drought.  
The Interagency Coordination Group (ICG) is the lead agency for drought response 
and mitigation.   Fortunately, there have been some statewide initiatives in certain 
areas that require drought contingency planning. For example, compliance with the 
Urban Water Management Planning Act is voluntary, but the drought contingency 
planning requirements are necessary to apply for loan and grant programs related to 
drought emergencies. This section focuses on response and mitigation efforts for 
urban, agricultural, environmental water uses, the specialized needs of remote 
communities, and potential help with statewide drought supply. 

4.1 General Response  
The ICG will initiate general responses to specific drought impacts.  These efforts 
would begin in Phase 2, or the moderate stage, of a drought.  The ICG will: 

� Respond to drought impacts, in accordance with local needs, report unmet needs, 
and request assistance through appropriate local departments and agencies (to 
include working groups); 

� Request assistance from appropriate State and federal agencies, when needs 
cannot be met locally; 

� Address drought-related problems through normally established program 
activities and cooperate with lead response agencies upon their designation; 

� Act as lead drought response agency when activated, and take action within 
assigned sectors of responsibility; 

� Consider and recommend water conservation practices to lead agencies; 

� Provide direction and integration of effort to all agencies concerned with drought 
response within assigned sector or responsibility, utilizing normal programs and 
resources available; and 

� Develop, coordinate, and recommend solutions to drought-related impact 
problems involving: 

� Interdepartmental or outside support (possible State and federal 
Declaration of Emergency). This could also include recommending the 
appointment of an ICG member to a regional or State coordination group; 
and 

� Contacts with local State legislators regarding the need for State legislative 
actions, to include requests for funding. 
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The ICG will form specific working groups as necessary in Phase 3, or the severe 
stage, of a drought. 

4.2 Agricultural Response and Mitigation 
To respond to agricultural drought impacts, the ICG itself or through its working 
groups will: 

� Provide coordination and liaison with U.S. Department of Agriculture agencies, 
State agencies, local government, and agricultural industry groups; 

� Review guidelines and procedures; 

� Collect and evaluate impact data; 

� Assess current and potential severity of impacts; 

� Make projections for various scenarios; 

� Analyze barriers and needs to meet projected threats; 

� Identify sources of assistance; 

� Recommend response levels and activities; 

� Estimate and report on costs of needed augmentation activities; 

� Maintain supporting data and records of activities; 

� Review drought reporting in relationship to current and /or potential threats; 

� Inventory additional or special resource availability, costs, and procedures for 
utilization; 

� Identify key contact points with support service agencies and agricultural 
industries; 

� Identify and describe response actions that are available; 

� Project impacts of drought to the agricultural economy; 

� Recommend response to drought impacts; 

� Identify procedure for coordination between working groups; and 

� Make requests and recommendations regarding needs to the Governor.  
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Figure 4-1
Changes in Groundwater Storage

Many impacts on irrigated agriculture are mitigated by the strong surface water rights 
held by Butte County agricultural water purveyors. Almost all have pre-1914 water 
rights that are stronger than the more recent rights. For example, the Joint Districts in 
the south County have a contractual agreement with the California Department of 
Water Resources (DWR), wherein they can only be cut back to 50 percent of their 
normal deliveries once in a seven-year period. In most areas of the county, there are 
sufficient groundwater supplies to mitigate losses of surface water during even a 
severe drought period. The year to year average change in depth to groundwater and 
change in storage between 1980 and 2000 are shown in Figure 4-1. 

The Butte County Inventory and Analysis showed that certain agricultural areas, 
particularly in the southwest portion of the county, lacked sufficient infrastructure to 
effectively use groundwater resources. The primary reason is there are not enough 
wells to produce the required amount of groundwater. Table 4-1 summarizes drought 
year water shortages. 
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Table 4-1 
Drought Year Water Shortages 

Inventory 
Unit Sub-Unit 

Shortage 
(TAF) 

Total Demand 
(TAF) 

Biggs-West Gridley 37.4 208.2 
Butte 13.5 111.5 

Butte Sink 3.1 52.2 
Cherokee 3.2 31.9 
Richvale 33.6 252.9 

East Butte 

Total 90.8 655.7 
Cohasset 0.1 0.5 

Ridge 1.2 13.1 
Foothill 

Total 1.3 13.6 
Total 92.1 669.3 

 

It is important to note that the drought scenario described in the Butte County 
Inventory and Analysis was for a single drought year that was more severe than 1977. 
The severity was increased by assuming higher evapotranspiration rates because 1977 
had a cooler than normal spring and summer. For a seven-year drought scenario, as 
described in Section 1, the situation would be much worse. In addition, there were 
many rangelands that suffered losses early on.  

During the drought of the late 1980s and early 1990s, and even more recently, there 
were initial impacts to agriculture. A State of Emergency was declared to deal with 
losses to dry-land farms and ranches. Having an effective drought plan in place can 
help manage even severe drought conditions. Local landowners can now work with 
the newly formed Butte County Resource Conservation District (RCD), and the local 
office of the federal Natural Resource Conservation Service (NRCS) to develop a 
conservation plan. The plan should also include a drought contingency element, 
which is keyed to the County’s monitoring effort. 
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The NRCS and the RCD can suggest mitigation measures that may be included in a 
drought contingency plan. Table 4-2 illustrates potential measures. Another, readily 
available source of drought management information is the office of the Butte County 
Farm Advisor. The University of California Cooperative Extension developed a 
number of drought tips in cooperation with the NRCS and DWR. Table 4-3 lists 
available drought tips. 

 
 

 
Table 4-3  

Drought Tips Publications* 
1. Drought Related Toxicoses in Cattle 
2. Leaching of Salts 
3. Water Quality Guidelines for Vegetable and Row Crops 
4. Water Quality Guidelines for Trees and Vines 
5. Water Balance Irrigation Scheduling Using CIMIS ET 
6. Furrow Irrigation 
7. Sprinkler Irrigation 
8. Irrigation Water Management Made Simple 
9. Assessing Water Quality for Livestock Under Drought Conditions 
10. Reclaiming Sodic and Saline/Sodic Soils 
11. Citrus Irrigation Scheduling During a Drought 
12. Field Use of Tensiometers 
13. Deciding How Much to Plant During a Drought 
14. Irrigating Crops Efficiently With Sprinklers  
15. How Much Water Are You Applying With Your Low Volume Irrigation System?  
*Should be available from DWR District Offices, local Farm Advisor’s, and NRCS offices. 

 

Table 4-2 
Drought Planning Mitigation Measures 

Management Category Mitigation Measure 
Evaluate appropriate irrigation system types that will help reduce evaporation, 
percolation, and runoff 
Examine ways to make the existing irrigation system more efficient and easy 
to maintain 
Build an emergency water storage system 
Build a tail-water return system 
Store water in water supply and drainage ditches 
Install water measurement devices to track water use 

Water 
 

Drill wells or deepen existing ones to tap deeper groundwater aquifers 
Use conservation tillage to increase soil moisture and reduce evaporation 
Use conservation practices that reduce runoff and increase infiltration 
Closely monitor soil moisture using the “feel” method at a minimum 
Contract early for supplemental feed and examine alternate feed sources 

Land 
 

Examine and revise schedules for culling herds 
Consider more drought tolerant crops if feasible 
Consider new crop rotations if feasible 
Evaluate other cropping systems that require less water if feasible 

Crop 
 

Practice stress management of orchards or remove older, less productive 
trees if possible 
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In addition, Appendix A includes two of the better drought mitigation articles on 
range management from the Animal and Range Sciences, Extension Service of 
Montana State University and Texas A&M.  

4.3 Urban Response and Mitigation 
The local urban water supplier manages most residential, commercial, and industrial 
drought responses. Local urban water suppliers that deliver over 3,000 acre-feet of 
water, or who have over 3,000 connections, are required to prepare urban water 
management plans under Section 10610 et seq. of the California Water Code (CWC).  
This CWC section, however, does not cover individuals and businesses that supply 
their own groundwater. Further, Butte County is not required to develop an urban 
water management plan, because the County delivers only 1,200 acre-feet of water to 
retail agencies. Section 10632 of the CWC states: 

The plan shall provide an urban water shortage contingency analysis, which includes each of 
the following elements which are within the authority of the urban water supplier: 

a) Stages of actions to be undertaken; 

b) An estimate of water requirements; 

c) Actions to be undertaken; 

d) Additional mandatory prohibitions; 

e) Consumption reduction methods; 

f) Penalties or charges for excessive use;  

g) Analysis of the impacts; 

h) A draft water shortage contingency resolution; and 

i) A mechanism for determining actual reductions. 

Appendix B includes the entire text of the urban water management sections of the 
CWC. 

DWR has developed water demand reduction goals in its model urban water 
management plan (new Albion 2000 Urban Water Management Plan, January 21, 
2000). Appendix C includes the sections of the model plan relating to drought 
contingency planning.  The model plan suggests four action stages that can be 
adapted to the three-phase approach outlined in this plan.  Table 4-4 relates the DWR 
water shortage stages to the Drought Plan phases. 
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Table 4-4 
Water Shortage Stages and Reduction Goals 

Shortage 
Condition 

Stage Phase Customer 
Reduction Goal 

Type of Demand 
Reduction 

Less than 15% I 2 15% Voluntary 
15 – 25% II 2 25% Voluntary 
25 – 35% III 3 35% Mandatory 
35 – 50% IV 3 50% Mandatory 

 
The various stages will be implemented in cooperation with the DTF and ICG as the 
monitoring information is evaluated. The normally considered order of priority for 
potable water use is as follows: 

1. Minimum health and safety standards for interior water use in residential and 
commercial facilities (hospitals, rest homes, etc.), fire, and public safety; 

2. Commercial, industrial, and governmental facility operations where to maintain 
jobs and economic base (does not include landscapes);  

3. Existing landscaping; and 

4. New customers. 

Chapter 19, Section 20, of the Butte County Code specifies that “gray water” may be 
used for on-site plant irrigation where the Board of Supervisors finds by resolution 
that 1) a critical water shortage exists in a specified year, and 2) strict conservation 
measures are necessary in said areas.  “Gray water” is liquid household waste 
associated with the kitchen sink, laundry, bathtub, shower and wash basin.  “Gray 
water” excludes toilet and urinal waters. 

4.4 Environmental Response and Mitigation 
The National Drought Policy Commission’s report of March 2000 highlighted the 
devastating impacts drought can have on aquatic and terrestrial environmental 
resources.  Aquatic ecosystems are exceptionally vulnerable to drought-induced 
reductions in stream flows.  Drought conditions also place stress on terrestrial wildlife 
populations. Habitat quality and quantity gradually decline from lack of moisture, 
increasing the competition for limited resources. Wildlife species eventually suffer 
from lack of drinking water, forage, and cover resulting in heat stress.  

The biotic impacts of drought are particularly acute for threatened, endangered, and 
sensitive species of fish and wildlife that are characteristically found in low 
population densities. In many cases, such species have already encountered damage 
to or destruction of their natural environments because of factors such as suburban 
sprawl, conversion of land to agricultural or industrial uses, and construction of large 
dams or other impoundments. During a Phase 2 drought emergency the ICG can 
activate an environmental working group or work with a regional group to: 
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� Assess short- and long-term impacts to public land; 

� Recommend/estimate costs of implementing program; 

� Determine reporting needs; 

� Evaluate impact on water rights/water releases; 

� Assess alternatives to in-stream flow;  

� Assess fish/fishery resources;  

� Assess fish and wildlife needs; 

� Determine susceptibility to dewatering;  

� Establish intergovernmental dialogue regarding wildlife;  

� Identify major vulnerable areas of concern; and 

� Monitor water quality to determine effects on fish and wildlife.  

The environmental working group will also consider the response actions in 
cooperation with resource agencies to: 

� Evaluate in-stream rights/programs to allow in-stream flow;  

� Cooperate with State and federal drought assistance programs;  

� Identify appropriate grant and loan programs;  

� Evaluate depravation of forage and water quality;  

� Encourage use of water diversions that will be more compatible with wildlife; 

� Recommend the installation of temporary gauges to monitor stream flow;  

� Evaluate hatchery water delivery system to solve water quality problems;  

� Provide food and water for drought-stressed wildlife; and  

� Evaluate priorities/new compliance dates for environmental regulations. 

The environmental working group can suggest various mitigation programs as 
follows: 

� Help develop policy to increase/protect in-stream flows/wetlands; 
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� Help develop plans to minimize fish and wildlife impacts;  

� Identify critical facilities and habitats;  

� Cost-share improvements in fisheries/habitat; 

� Develop alternative water supplies for critical habitats where feasible; 

� Investigate effects of alternative hunting seasons;  

� Monitor stream dewatering/fish habitats and effects of stream flow; and 

� Cooperate with regional drought action reporting system if available. 

Appendix D includes a Utah Division of Wildlife Resources paper discussing drought 
needs for the environment. Butte County’s response to environmental degradation 
during a drought will be significant because of the abundance of wildlife and wildlife 
habitat that exists naturally and in association with agriculture. 

4.5 Rural Communities Response and Mitigation 
In November 1987, DWR Northern District Office in Red Bluff, identified some 
specific drought issues for the communities of Berry Creek, Cherokee, Cohasset, and 
within the Lime Saddle Community Services District. Currently, the DWR Drought 
Preparedness Office has provided workshops for assisting individual well owners 
and small communities develop options for enhancing water supplies. 

Berry Creek 
Berry Creek dried up during the one-year drought of 1976-1977. An alternative water 
supply was available by using water from Brown Creek.  

Cherokee 
There were over 60 groundwater wells in the Cherokee community. The number of 
wells had already stressed the sustainable supply of groundwater in 1987 at the time 
of the report. There had been instances of water hauling during periods of drought 
conditions. 

Cohasset 
Water shortages during drought conditions have been experienced in the past. 
However, there is the ability to use part of one of the 15,000-gallon storage tanks as an 
emergency source of water. 

Lime Saddle 
There are landowners in the Lime Saddle area existing on marginal groundwater 
supplies. However, this situation will be improving in the near future, as the Del Oro 
Water Company is now in the environmental review and design phase of a Lime 
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Saddle pipeline. The project will pump water from Lake Oroville to an intertie with 
Paradise Irrigation District.  

The Governor’s Drought Advisory Panel produced recommendations in the Critical 
Water Shortage Contingency Plan (December 2000). Past droughts have demonstrated 
that those most impacted early in a drought were remote communities (like those 
noted above) and individuals relying on marginal groundwater resources. The report 
made recommendations relating to assistance to small water systems and 
homeowners in rural counties. The recommendations focused largely on technical 
assistance and information programs to be carried out by DWR. However, the panel 
did recognize that many problems were related to the variability in groundwater 
supply reliability in fractured rock aquifers. The panel did recommend that legislation 
was necessary to ensure that sellers of single-family homes served by private wells 
describe the water source and potentials for shortages in drought years. 
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Section 5 
Water Transfers During Drought 
 
The State of California continues to look towards the Sacramento Valley as a source of 
additional water supply in drought years. The DWR publication, Preparing for 
California’s Next Drought—Changes since 1987-92 (July 2000) noted that changes in 
laws, regulations, and institutional conditions are limiting the ability to transfer 
water. For example, there is currently over 1 million acre feet of water that has been 
reallocated from urban and agricultural use to environmental use. In addition, county 
groundwater management ordinances have been enacted in about one-third of 
California’s counties, including Butte County. This section reviews Butte County’s 
ability to deal with transfers during drought contingencies in conjunction with State 
plans. 

5.1 California’s Critical Water Shortage Contingency  
 Plan (CCWSCP) 
The CCWSCP outlines a number of recommendations made by the Governor’s Panel, 
which included Butte County Supervisor Jane Dolan. The Panel recommended that 
DWR develop a Critical Water Shortage Reduction Marketing Program (CWSRMP) 
that was an outgrowth of the State Water Bank. The Panel generally concurred that 
the CWRSMP should be a secondary tool used after water users had already made 
substantial efforts on their own behalf. The CWRSMP would establish a three tiered 
set of actions relating to water transfers, which are consistent to the three phases used 
in Butte County’s Drought Plan.  

� Tier 1 (consistent with Butte County’s Phase 1) would largely develop guidelines, 
criteria, and action plans to increase the ability of local agencies to manage water 
shortages. 

� Tier 2 (consistent with Phase 2) would be implemented in the early stages of a 
drought. Local agencies would make a declaration of impeding critical water 
shortages and demonstrate they are maximizing their own resources. 

� Tier 3 (consistent with Phase 3) would be implemented in the later stages of a 
drought, and be triggered by a declaration of emergency by a water agency, by a 
city or county, or by the Governor. 

The Governor’s Panel also recommended that integrated resource planning is an 
essential aspect of drought preparedness. The County is currently preparing an 
Integrated Water Resource Program, which includes the Drought Plan. 

5.2 Chapter 33 of the Butte County Code 
In 1996 Butte County passed Measure G, which is now Chapter 33 of the Butte 
County Code. Chapter 33 requires a permit to transfer groundwater outside of the 
County. Chapter 33 does not cover surface water transfers, unless groundwater 
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substitution is proposed.  Surface water transfers are the purview of the State Water 
Resources Control Board. A transfer during a drought year can be viewed from two 
perspectives 1) a water-rich county helping others in the State, and 2) in-county 
agricultural and urban communities, and the environment have adequate drought 
supplies before the county considers groundwater transfers.  Butte County will take 
into account both these perspectives when considering a water transfer in a drought 
contingency. It should be one of the activities of the DTF to examine the 
recommendations of the Governor’s Drought Panel and ensure that Chapter 33 works 
efficiently during a drought emergency for the County and others in need. 

5.3  BMO Ordinance 
The County Board of Supervisors enacted a Groundwater Management Ordinance 
(Ordinance 3869) in February 2004 that includes the development and monitoring of 
basin management objectives (BMOs) associated with groundwater levels, 
groundwater quality, and land subsidence. BMOs are locally-developed guidelines 
for groundwater management that describe actions to be taken by well owners in 
response to well-monitoring data. The emphasis of the BMO development process is 
local control, as representatives (including well owners) from each area will be 
developing their own BMOs. Each area can set its own BMO for one or more wells 
within the area and pursue its specific groundwater management goals as long as 
their actions do not negatively affect neighboring areas. The BMO concept overcomes 
many of the common difficulties associated with defining safe yield and overdraft in a 
groundwater basin.  

5.4 Emergency Services Act  
Section 8550 et seq. of the California Government Code authorizes the Governor to 
proclaim a state of emergency because of drought. However, these conditions of 
emergency must be beyond the control of any city or county. Generally, the act is 
triggered by a local emergency proclamation, but the Governor can proclaim an 
emergency without a local request. The act gives the Governor the authority to 
respond by: 

� Writing orders and regulations which have the force and effect of law; 

� Suspending regulatory statutes; 

� Commandeer or use private property;  

� Exercising police powers; and 

� Redirecting staff and equipment of State agencies. 
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Section 6 
Recommendations and Plan Completion 
 
This section presents a summary of the Drought Plan’s major policy 
recommendations and discusses the process for completion and approval of the 
Drought Plan.    

6.1  Policy Recommendations  
The Drought Plan presents an approach, consisting of monitoring, assessment, 
response, and mitigation components, to address future drought effects.  The Drought 
Plan recommends the formation of three committees to carry out implementation: 

� A Drought Task Force responsible for continuous monitoring and reporting of 
hydrologic conditions throughout the water year with increased monitoring during 
drought.   

� A drought monitoring method based upon the Standard Precipitation Index and 
the Sacramento River 40-40-30 Water Supply Index. 

� An Interagency Coordination Group (ICG) to be activated in Phase 2 of a drought 
event.  The ICG will assess drought impacts, initiate general actions to respond to 
impacts, activate specialized working groups as necessary, and serve as the 
primary liaison with appropriate local, State and federal agencies. 

� Specialized working groups activated by the ICG as needed to coordinate the 
assessment of drought impacts, as well as appropriate response and mitigation 
actions. 

6.2  Public Review and Completion  
Public review copies of the Drought Plan are available at Butte County libraries in 
Biggs, Chico, Durham, Gridley, Oroville, Paradise, and in the Meriam Library Special 
Collections Section on the campus of California State University-Chico. Copies of 
these plans are also available at the DW&RC’s library, at 
www.buttecounty.net/waterandresource, or at Butte Environmental Council’s office 
at 116 West 2nd Street, Suite 3 in Chico. 

DW&RC staff plans to conduct public outreach meetings throughout the community 
during the summer of 2004 beginning in July.  After the DW&RC receives public 
comments, they will incorporate the comments into the Draft Drought Plan and 
present the plan to the Butte County Water Commission, then to the Board of 
Supervisors for future consideration and policy direction.  
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Appendix E
Staff Summary

Board of Supervisors Resolution authorizing the
County of Butte to adopt the butte County

Drought Preparedness Plan



TO: Drought Preparedness Plan File

FROM: Ed Craddock, Director of Water and Resource Conservation

SUBJECT: Staff summary --Drought Preparedness Plan

DATE: February 7, 2005

The HDroughtPreparednessPlan" is one element of the Deparbnent of Water and Resource
Conservation's Integrated Water Resources Plan. The public review draft of the plan was
available for review since early June 2004. The closing date for receiving comments was August
20, 2004. There have been no comments on this plan to date. We also announced the plan at
five evening public meetings during the last two weeks in July 2004. The full plan includes this
staff summary report as Appendix E. The Water Commission recommended approval of the
plan at their September 7, 2004meeting with suggested changes. Comments of the
Commissioners and public attendees are included in this report

SUMMARY AND CONCLUSIONS

Drought conditions in Butte County have reoccurred numerous times throughout history.
Droughts exceeding three years have occurred twice in the 1900sduring 1929-34and 1987-92.
While there is minimal hydrologic data available to evaluate drought before 1900,indicators
such as tree rings and oxygen isotope dating show prolonged drought in earlier centuries. It's
apparent that worse droughts than we have experienced have occurred in the past, so it may be
reasonable for Butte County to use 1987-94as a typical severe drought scenario. This situation
would have occurred if not for an above normal water year in 1993. However, we must recall
that Butte County has large water supplies to help us weather droughts.

The plan also provides a systematic institutional setting for Butte County to implement and
reduce the impact of drought-induced water shortages. Three levels of institutions could be
formed as a response to drought emergencies:



1. The Drought Task Force would be an ongoing group that reports annually to the Board
of Supervisors on the status of drought monitoring, and could become part of a higher
level group if the drought worsens;

2. The Interagency Coordination Group could include the Drought Task force, higher-level
officials and those with a more regional approach to evaluate potential mitigation needs;
and

3. The working groups would deal with mitigation of impacts in their specific areas such as
wildlife, economics, agriculture and others.

To better understand the institutional setting, envision the six pieces of a pie with the typical
piece at the top. Only an annual monitoring report is required in this piece. The second piece
to its right (called Phase 1) contains more frequent monitoring as a moderate drought is neared.
The third piece initiates Phase 2 in which the drought gets more severe and the Interagency
Coordination Group could be formed if the Board agrees. In the fourth piece (Phase 3) we are in
the most severe portion of the drought cycle and working groups are established. It would be
assumed that a drought of this magnitude could last 7 years. As the drought moderates we re-
enter Phase 2 and deactivate some working groups. As Phase 1 is entered the Interagency
Coordination Group and any remaining workgroups are deactivated. Finally we return to the
top of the pie in typical situations.

In order to implement the institutions above, a monitoring program is the key to tracking the
inception and progress of a drought. It is suggested that the Standard Precipitation Index and
the Surface Water Supply index are used to track the progress of the drought. Both of these
indices have readily available data that is already calculated. The categories will have to be
adjusted slightly to fit the various phases.

Finally, there is a wide-range of mitigation measures that can be employed in the agricultural,
urban and environmental sectors. Examples of many such measures are found in the plan.
However, many mitigation measures will rely on local expertise, so there are many variations of
measures than those examples foupd in the plan. The primary reasoning behind the Drought
Task Force and monitoring program is to prepare for timely response and mitigation to a
drought emergency.

RECOMMENDATIONS of the BOARD OF SUPERVISORS

The Board of Supervisors approved the plan at their October 26, 2004meeting. The Board
suggested that an early warning system could be useful, but that the Water Commission could
be used instead of forming more committees. Staff will use the Water Commission to discuss
drought issues and report to the Board as necessary.



RECOMMENDATIONS of the WATER COMMISSION

The Department requested that that the Water Commission recommend that the Board of
Supervisors adopt the UDrought Preparednessand Mitigation Plan" and the policies
it includes as follows.

D Include a drought-monitoring program under the Department of Water & Resource
Conservation.

D Form a Drought Task Force with the Director of the Department as Chair (Board
suggestion to use the Water Commission).

D Authorize the formation of an Interagency Coordination Group to be activated in Phase 2
of a drought by the Board of Supervisors if deemed necessary.

These recommendations were contingent upon the Department adding modifications suggested
at the September 7, 2004Water Commission meeting.

#1) Commissioner Jones: How does the surface water and precipitation Indexes match
up?

Normally, the Surface Water Supply Index will lag a year behind the Standard Precipitation
Index. That is why our large amount of surface storage lulls us into afalse sense of security at
times. This information will refer to page 3-10f the text.

#2) Commissioner Carlon: What's the motivation behind the plan: to be pro-active?

Yes. My observation is that if you don't have a plan and you're in a drought its already late and
you're in a reactive mode. The text will refer to Section 1.1 to state the pro-active nature of the
plan.

#3) Commissioner Carlon: How do water transfers work if Southern California dries up?

We assume that Chapter 33 handles groundwater transfers, but surface water transfers are the

purview of the State Water Resources Control Board. The only input the County would have is
through the EIR process. However, if the Governor declared a State of Emergency during a
drought it would override local initiatives. This information will relate to page 5-1 of the text.

#4) Commissioner Tennis: So we're trying to define a potential problem and have a plan
in place to help develop the appropriate response?

Yes. This drought plan is a preventative measure, and we will refer this comment to the
introduction in Section 2 to ensure Appendix E clearly states that.



#5)

#6)

#7)

#8)

#9

Commissioner Tennis: Will this plan answer all questions about who gets to pump
today?

No. Groundwater users make that decision. However, local landowners will hopefully make more
informed decisionswith the Basin Management Objectives (BMO) in place. This concept is
covered in Section 5.3.

Commissioner Tennis: What are other areas of the state doing regarding groundwater
pumping?

We know afew areashave, or are considering, BMOs. Another 150 have AB 3030 Plans, and
some areas have adjudicated basins. This information will be noted to refer to Section 5.3.

Commissioner Jones: Who controls groundwater?

The overlying landowner controls the groundwater. Responses to #5 and #6 above will cover this
guestion as well.

Commissioner Carlon: Is there a way to correlate the Precipitation Index and Surface
Water Supply Index? Could they be correlated with groundwater levels?

These are good questions and ideas. We will add this suggestion as modifying Section 3.4.

Walt Zwicker, Paradise: (1) Has anyone in Butte County been monitoring MD's
Drought Plan; (2) has anyone been monitoring the California Water shortage
Contingency Plan; and 3) has Butte County been coordinating with its neighbors about
dealing with groundwater usage?

MWD hasdevelopeda drought contingency element to its Urban Water Management Plan that
includes water transfers in its actions. The same is true for the California Critical Water Shortage
Contingency Plan, which relies on water marketing and groundwater use as two of its major
actions. As far as coordinating with our neighboring counties, we just began working on a
groundwater management MaU with Tehama, Glen and Colusa counties.

#10) Commissioner Skinner: How will the questions raised today be addressed?

The staff report, including the responses to these questions, will become Appendix E of the
Drought Preparedness and Mitigation Plan.

#11) Commissioner Tennis: In moving to adopt this plan, we want to ensure that Butte
County does not become the local "water czar."

No, we proposein this plan not to becomea water czar, but instead to provide a preventive
measureto becomeanearlywarning.



#12) Commissioner Carlon: The mitigations introduced in Section 4 could scare people.
Water allocation will concern and confuse people as what the intent is.

This plan primarily focuses on drought preparedness by establishing a monitoring program and
an institutional arrangement. Chapter 4 only lists some of the practices that may be undertaken

as examples that others have used and are not requirements. It is envisioned experts in the
working groups would promulgate the actual mitigation measures. Any suggested measures
would be taken to the Board of Supervisors for approval. The primary focus of the plan is drought

preparednessand thenamewill bechangedto, "DroughtPreparedness Plan".



Resolution No. 04-200

RESOLUTION AUTHORIZING THE COUNTY OF BUTTE TO ADOPT THE
BUTTE COUNTY DROUGHT PREPAREDNESS AND MITIGATION PLAN

WHEREAS, the County considers it imperative that the understanding, enhancement, and
protection of water and other resources occur during drought contingencies; and

WHEREAS, the County seeks a comprehensive approach to planning for drought contingencies
that protects the agricultural, ecological, and economic health as much as possible, while improving
resource management for all beneficial uses; and

WHEREAS, the County participated in the development of the California Drought Contingency
Plan; and

WHEREAS, Section 19632 of the California Water Code requires drought contingency planning
in Urban Water Management Plans; and

WHEREAS, the County has approved the gray-waster use for on-site plant irrigation during
critical water shortages in Chapter 19-20 of the Butte County Code; and

WHEREAS, the Department of Water Resources (DWR) has required the County of Butte to
complete a Drought Preparedness Plan as a part of Contract # 4600001634, "The Butte County Integrated
Watershed and Resource Conservation Plan;" and

WHEREAS, the Butte County Water Commission recommended the approval of the "Butte
County Drought Preparedness and Mitigation Plan."

NOW, THEREFOE, BE IT RESOLVED by the Board of Supervisors that the County accept
the recommendation of the Butte County Water Commission to adopt the Butte County Drought
Preparedness and Mitigation Plan, with the changes suggested by the Commission.

PASSED AND ADOPTED by the Butte County Board of Supervisors this 26thday of October
2004 by the following vote:

AYES: Supervisors Dolan, Raux, Josiassen, Yamaguchi and Chair Beeler
NOES: None
ABSENT: None

NOT VOTING: None -i:~dR. J.B ELER, Chair
ATTEST:

PAUL MCINTOSH, Chief Administrative Officer
And Clerk of the Board of Supervisors

B11i~~1~~eputy ...
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