
 
 

      

FINAL  
 
 
 

Crestline-Lake Arrowhead 
Water Agency 

 
 
 
 
 
 
 

 
 

 
2010 

Urban Water Management Plan 
 
 

August 2011 
_____________________________________________ 

 
AS APPROVED BY BOARD RESOLUTION NO. 742 ON 8/4/2011 



 
 

 
July 2011     

Crestline-Lake Arrowhead Water Agency 
 2010 Urban Water Management Plan 

 
 

 
 
 
 For Adoption By:  Crestline-Lake Arrowhead Water Agency 
     24116 Crest Forest Drive 
     P. O. Box 3880 
     Crestline, CA 92325 
     Phone (909) 338-1779 
     FAX (909) 338-3686 
 
 
 
 
 Contact:   Roxanne M. Holmes, General Manager 

24116 Crest Forest Drive 
     P. O. Box 3880 
     Crestline, CA 92325 
     Phone (909) 338-1779 
     FAX (909) 338-3686 
 
 
 

Prepared By:   Albert A. Webb Associates 
  3788 McCray Street 
  Riverside, CA  92506-2927 
     Phone (951) 686-1070 
     FAX (951) 788-1256 
 
 
 
 

Contact:   Fred Hans Hanson, Vice President 
    Sam I. Gershon, RCE, Senior Vice President 

      
 



CLAWA 2010 URBAN WATER MANAGEMENT PLAN 

 

 
July 2011  

TABLE OF CONTENTS 
 

SECTION 1:  PLAN PREPARATION ......................................................................................... 6 
AGENCY COORDINATION ................................................................................................................ 6 
PLAN ADOPTION, SUBMITTAL, AND IMPLEMENTATION ................................................................... 9 

SECTION 2:  SYSTEM DESCRIPTION ................................................................................... 11 
SERVICE AREA PHYSICAL DESCRIPTION ....................................................................................... 11 
SERVICE AREA POPULATION AND USES SERVED .......................................................................... 14 

SECTION 3:  SYSTEM DEMANDS ........................................................................................... 21 
WATER DEMANDS ........................................................................................................................ 21 

SECTION 4:  SYSTEM SUPPLIES ............................................................................................ 24 
WATER SUPPLY SOURCES ............................................................................................................. 24 
LOCAL SURFACE WATER .............................................................................................................. 26 
GROUNDWATER ............................................................................................................................ 28 
TRANSFER AND EXCHANGE OPPORTUNITIES ................................................................................. 29 
RECYCLED WATER ....................................................................................................................... 30 
FUTURE WATER PROJECTS ............................................................................................................ 32 

SECTION 5:  WATER SUPPLY RELIABILITY AND WATER SHORTAGE 
CONTINGENCY PLANNING PLANNING .............................................................................. 34 

WATER SUPPLY RELIABILITY ....................................................................................................... 34 
WATER SHORTAGE CONTINGENCY PLANNING .............................................................................. 42 
WATER SHORTAGE EMERGENCY RESPONSE ................................................................................. 44 
PROHIBITIONS, PENALTIES, AND CONSUMPTION REDUCTION METHODS ....................................... 49 
WATER SHORTAGE CONTINGENCY FINANCIAL PLANNING ........................................................... 50 
WATER QUALITY IMPACTS ON RELIABILITY ................................................................................. 55 
WATER SERVICE RELIABILITY CHARTS ........................................................................................ 56 

SECTION 6:  DEMAND MANAGEMENT MEASURES ........................................................ 61 

BEST MANAGEMENT PRACTICES ................................................................................................... 62 
 
 
Appendices 
 
Appendix A – California Water Code Division 6, Part 2.6, Urban Water Management Planning 
Appendix B – Resolution to Adopt the UWMP 
Appendix C – California State Water Project Map 
Appendix D – Summary of Final State Water Project Delivery Reliability Report, 2009  
Appendix E – CLAWA Ordinance No. 44 and 45 
Appendix F – CLAWA Resolution 475 and CLAWA Water Conservation Program 
Appendix G – Summary of Recent Factors Affecting State Water Project Supplies 
Appendix H – References  
 



CLAWA 2010 URBAN WATER MANAGEMENT PLAN 

 

 
July 2011  

List of Tables 
 
Table 1 – Climatological Data       11 
Table 2 – Service Connection, Population, and Water Use    15 
Table 3 – CLAWA Service Area Demographics     18 
Table 4 – CLAWA’s 2010 Water Deliveries by Customer Category  21 
Table 4A – CLAWA’s Projected Water Demands     22  
Table 5 – Current and Projected Water Supplies     27 
Table 5A – Historical Water Supplies      28 
Table 6 – Water Supply Reliability       41 
Table 7 – Three Year Estimated Minimum Water Supply    43 
Table 8 – Preparation Action for a Catastrophe     49 
 
List of Figures 
 
Figure 1 – CLAWA Water Service Area      13 
Figure 2 – Households by Tract, 2010 Census     17 
Figure 3 – SCAG Population Forecast      19 
Figure 4 – SCAG Households Forecast      20 
Figure 5 – CLAWA’s Projected Water Demand     34 
Figure 6 – Historical SWP Allocations, 1978-2011     37 
Figure 7 – Projected SWP Allocations      37 
Figure 8 – Historical Precipitation at Lake Arrowhead, 1948-2005   38 
Figure 9 – SWP Approved Allocations and CLAWA’s Historical Demand  41 
Figure 10 – Low Water Supply Management Measures    52 
Figure 10A – Potential Water Storage      53 
Figure 11 – Potential Water Storage       54 
Figure 12 – Potential Water Storage       54



CLAWA 2010 URBAN WATER MANAGEMENT PLAN 

 

 

July 2011 5 

Crestline-Lake Arrowhead Water Agency 
2010 Urban Water Management Plan 
Contact Sheet 
 
 
Date plan scheduled to be submitted to the Department of Water Resources:  
On or before September 2, 2011 
 
Name of person preparing this plan:   Fred Hans Hanson - Vice President 

Sam I. Gershon, RCE, Senior Vice President 
            

Phone:  (951) 686-1070 
 
Fax: (951) 788-1256 
 
E-mail address: sam.gershon@webbassociates.com 
 
Water supplier characteristics: Public Agency and Urban Water Supplier 
 
Utility services provided by the water supplier: Domestic Water 
 
Is the water supplier a Bureau of Reclamation Contractor? No 
 
Is the water supplier a State Water Project Contractor?  Yes 
 



CLAWA 2010 URBAN WATER MANAGEMENT PLAN 

 

 

July 2011 6 

Section 1:  Plan Preparation 
 
Agency Coordination 

 
This document is a 2010 Urban Water Management Plan, prepared for the Crestline-Lake 
Arrowhead Water Agency (CLAWA or Agency).  As authorized by Section 10620(e) of 
the Urban Water Management Planning Act, CLAWA contracted with Albert A. Webb 
Associates to assist in the preparation of the Agency’s 2010 Urban Water Management 
Plan (hereinafter referred to as the 2010 Plan or Plan).  The purpose of this 2010 Plan is 
to address issues such as the Agency’s existing and projected needs and policies 
concerning water supply, water demand, water conservation, and water reclamation and 
reuse.  The intended benefits of this Plan include, but are not limited to, the following:   
 

• help assure reliable water supplies  
• promote the wise and efficient use of water 
• help achieve local, regional, and statewide water conservation goals 
• plan ahead for periods of water shortage   
• encourage the use of recycled water   

 
This 2010 Plan has been prepared to meet the requirements of the Urban Water 
Management Planning Act, California Water Code, Division 6, Part 2.6, section 10610 et 
seq. (hereinafter referred to as the UWMP Act or the Act).  Attached as Appendix A is a 
copy of UWMP Act.  The preparers have utilized and relied upon industry standards and 
the expertise of industry professionals in preparing this Plan, and have also utilized and 
relied upon guidance documents prepared and published by the California Department of 
Water Resources, such as the Guidebook to Assist Urban Water Suppliers to Prepare a 
2010 Urban Water Management Plan (March 2011) and the DWR Methodologies for 
Calculating Baseline and Compliance Urban Per Capita Water Use (For the Consistent 
Implementation of the Water Conservation Act of 2009) (February 2011). 
 
The UWMP Act requires water suppliers who directly or indirectly provide water for 
municipal purposes to more than 3,000 customers, or supply more than 3,000 ac-ft of 
water annually, to develop and implement an Urban Water Management Plan.  Pursuant 
to the Act, urban water suppliers must update their Urban Water Management Plans at 
least once every five (5) years on or before December 31, in years ending in five and 
zero.  However, pursuant to SBX7-7 (adding Water Code § 10608 et seq.) and SB 1478 
(amending Water Code § 10608.20), the time for urban retail and urban wholesale water 
suppliers to adopt their 2010 Urban Water Management Plans was extended to July 2011. 
 
This Plan has been prepared for the mountain communities within the boundaries of the 
Crestline-Lake Arrowhead Water Agency, located in the San Bernardino Mountains, San 
Bernardino County, California.  CLAWA acts as a wholesale and retail water purveyor, 
delivering California State Water Project water from Cedarpines Park to Green Valley 
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Lake.  As a wholesaler, CLAWA provides water to 15 water purveyors and one state 
agency that, in turn, provide municipal water service to residents, businesses, and 
institutions in their respective service areas.  Thus, CLAWA provides supplemental water 
indirectly throughout most of its service area.  CLAWA's wholesale customers are 
independent entities, each of which is responsible for its own water conservation 
programs and long-range planning. 
   
Accordingly, this Plan does not govern the water management policies and practices of 
CLAWA's wholesale customers.  Section 10620(c) of the Act provides that:   
 

An urban water supplier indirectly providing water shall not include planning 
elements in its water management plan as provided in Article 2 (commencing 
with Section 10630) that would be applicable to urban water suppliers or public 
agencies directly providing water, or to their customers, without the consent of 
those suppliers or public agencies. 

 
In addition to its role as a water wholesaler, CLAWA provides direct retail water service 
to some areas.  CLAWA has four Improvement Districts ("A" through "D"), which it 
serves directly as a retail water purveyor.  The four improvement districts have a total of 
approximately 1,199 service connections, many of which are owned as vacation homes 
and not utilized on a permanent or regular basis.  There are also a number of individual 
users and government authorities who receive water directly from CLAWA on a retail 
basis, but are located outside CLAWA’s improvement districts.  While CLAWA provides 
limited retail water service as described above, CLAWA is not an “urban retail water 
supplier” for purposes of the Water Conservation Act of 2009 (Water Code § 10608 et 
seq.) and therefore has prepared this 2010 Plan as an “urban wholesale water supplier.”    
 
This 2010 Plan will help guide the Agency’s water supply and conservation efforts over 
the next five years.  Based upon this Plan, the Agency may undertake activities such as:   
 

• develop and implement new conservation measures and strategies,  
• pursue additional long-term storage agreements to supplement supply during 

low allocation years, and  
• implement water supply programs and efforts that add reliability to the 

Agency’s water supplies. 
 

As provided herein and further discussed in Section 6 below, CLAWA has developed and 
will continue to implement an aggressive water conservation program and is a signatory 
member of the California Urban Water Conservation Council’s Memorandum of 
Understanding Regarding Urban Water Conservation. Water purveyors who purchase 
water from CLAWA for subsequent retail service will undertake their own water 
management and conservation programs in addition to the conservation activities 
undertaken by CLAWA. 
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Public Involvement and Interagency Coordination 

In accordance with applicable provisions of the UWMP Act and as further set forth 
below, CLAWA has taken steps to involve members of the public and has coordinated 
and consulted with a number of public agencies to obtain information and input for the 
preparation of this 2010 Plan.  The process of coordination and consultation with the 
public and other agencies continued as the Plan underwent public review and final 
adoption.   
 

1. Other Water Suppliers That Share a Common Source  
 
CLAWA’s primary source of supply is surface water from Silverwood Lake, which is 
part of the East Branch of the California State Water Project (SWP).  The waters of 
Silverwood Lake come primarily from the SWP, and in small part from Houston Creek.  
Accordingly, the majority of water delivered to CLAWA’s wholesale and retail 
customers is from the SWP.  The SWP is managed by the California Department of 
Water Resources (DWR).  Submittal of this Plan to DWR, along with the urban water 
management plans of other SWP contractors, will assist DWR in evaluating the total 
projected demands for SWP supplies and the needs of its member agencies, including 
CLAWA.   
 
CLAWA also obtains some of its water supply from Houston Creek, which flows into 
Silverwood Lake when seasonal weather permits.  As further discussed in Section 5 
below, average Houston Creek appropriations by the Agency over the past 21 years are 
approximately 481 ac-ft/year.  The Agency’s diversions of Houston Creek water are 
made pursuant to two separate permits issued by the State Water Resources Control 
Board, which combined authorize the appropriation of up to 1,302 acre-feet per year.  
One permit authorizes the diversion of up to 1,000 acre-feet per year, and the other is for 
up to 300 acre-feet per year.  Prior to issuance of these permits to the Agency in 1991, 
this water was un-appropriated.    
 
 2. Water Management Agencies  
 
The Mojave Water Agency (MWA) is another SWP contractor that serves as an urban 
wholesale water supplier in the region.  MWA also serves as the court-appointed 
Watermaster for the Mojave Groundwater Basin.  MWA has been advised of the 
preparation of this plan,  as have staff of the California Regional Water Quality Control 
Boards, Lahontan and Santa Ana Regions.   
 
 3. Relevant Public Agencies  
 
The primary public agencies with land use authority in the CLAWA area are the County 
of San Bernardino, the U.S. Department of Agriculture, U.S. Forest Service, and 
California Department of Parks and Recreation.  The County Planning Department, as 
well as the Southern California Association of Governments (SCAG), has been consulted 
regarding land use data and growth projections for this Plan.  In addition, the Forest 
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Service's management plan for the San Bernardino National Forest has been reviewed 
with regard to land use planning and land management direction.  As further set forth 
below, CLAWA also coordinated with other local agencies regarding the preparation of 
this Plan. 
 
The Crestline Sanitation District, Running Springs Water District, and Lake Arrowhead 
Community Services District provide wastewater collection and treatment service within 
the CLAWA service area.  Consultation and coordination with several of these agencies 
concerning potential wastewater reclamation and reuse is discussed in the Water 
Recycling section below. 
 
Furthermore, water purveyors to which CLAWA provides wholesale supplies were 
advised of the preparation of the Plan and notified of public meetings at which the Plan 
was discussed.  More specifically, in accordance with Section 10631(k) of the UWMP 
Act, CLAWA sent a letter in March 2011 to each of its wholesale customers requesting 
their estimated future demands for supplemental SWP water needed from CLAWA for 
calendar years 2015 to 2035.  Replies were received from all of the major water 
purveyors contacted.  Said letters were sent to Alpine Water Users Association, 
Arrowbear Park CWD, CSA 70 Cedar Glen, Arrowhead Villas Water District, 
Cedarpines Park MWC, Crestline Village Water District, Green Valley MSC, Running 
Springs Water District, Skyforest MWC, Big Bear DWP-Rimforest, Valley of 
Enchantment MWC, Valley View Park MWC, Strawberry Lodge MWC, Lake 
Arrowhead CSD, and Upper Little Bear Mountain Club.  For fiscal year 2009-2010, 
CLAWA’s wholesale water deliveries to these water purveyors totaled about 900 acre-
feet.  For future years, total deliveries of supplemental water to these agencies are 
projected to be about 870 acre-feet in the year 2015, 920 acre-feet in 2020, 965 acre-feet 
in 2025, and 1,000 acre-feet in 2030.  These demand projections are incorporated into 
CLAWA’s current and projected demand forecasts discussed below in Sections 3 and 5. 
 
Plan Adoption, Submittal, and Implementation  

Public Participation  

CLAWA customers and members of the public generally are encouraged to participate in 
the urban water management planning process.  Water in all its aspects - quality, sources, 
availability, pricing, conservation, and reuse - is a topic of considerable public interest in 
the San Bernardino Mountains.  The population served by CLAWA has done an excellent 
job of conserving water, both historically and recently.  Many of the conservation 
measures discussed in this Plan are already in effect, following public input and with 
public support.  In other words, much of the water management planning process for 
CLAWA has already taken place through past actions by the Agency and by the various 
retail water purveyors, with full public involvement and review.   
 
CLAWA notified the public of the availability of this Plan in draft form for public review 
and comment through postings in the local newspapers and mailings to persons/groups 
whom have previously identified their desire to receive CLAWA information.  The Plan 
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was also made available for public inspection and comment at CLAWA’s offices during 
normal business hours.  Before adopting the 2010 Plan in final form, CLAWA conducted 
a duly noticed public hearing to receive public comment and discuss questions and issues 
related to the Plan.   
 
Upon approval by CLAWA, copies of the 2010 Plan will be submitted to DWR, the 
California State Library, and the County of San Bernardino within 30 days of Board 
approval.  Attached as Appendix B is a copy of the signed Resolution of Plan Adoption.   
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Section 2:  System Description 

Service Area Physical Description 

Service Area Information with 20 Year Projections 

The Crestline-Lake Arrowhead area is located approximately 85 miles east of the City of 
Los Angeles, and 10 miles north of the City of San Bernardino. The climate for this area 
consists of a relatively mild climate with four distinct seasons. The service area consists 
of several communities such as Crestline, Running Springs, Lake Gregory, and others.  
The summers are mild and dry, and winters are cold, with an annual average of 
approximately 40 inches of precipitation (Western Regional Climate Center).  The region 
is subject to wide variations in annual precipitation, and experiences periodic wildland 
fires in the native chaparral and oak lands.   The fluctuations in the annual average 
rainfall amounts occur across the entire southern California region because of the 
regional topography, and the Pacific Ocean cycle known as El Nino.   
 

TABLE 1 
CLIMATOLOGICAL DATA 

 

  Jan  Feb  Mar Apr  May  June 
Evapotranspiration (inches) 1.77  2.60 4.58 5.95 7.04 7.63 
Average Rainfall (inches)  8.58  7.96 6.45 2.93 1.14 0.16 
Average Temperature (Fahrenheit)  37.3  39.3 42.2 47.7 54.3 62.1 

 

  July Aug  Sept Oct  Nov  Dec  Annual 
Evapotranspiration (inches)  8.12 7.36 5.43 4.05 2.36 1.75 58.64 
Average Rainfall (inches)  0.14 0.35 0.76 1.64 4.25 5.71 40.04 
Average Temperature (Fahrenheit)   69.2 68.6  63.8 54.0 44.0 38.2 51.73 

(Revised 12/7/2005) Average Rainfall data based on records from 7/1/1948 to 3/31/2005 at the 
NOAA website (http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?calarr)  
 

As indicated above, CLAWA is a public agency, which primarily provides wholesale 
water service from Cedar Pines Park to Green Valley Lake, along with some direct 
service to retail customers.  CLAWA is located about ten miles north of San Bernardino 
and Redlands in the San Bernardino Mountains.  The service area encompasses portions 
of Crestline, Lake Arrowhead, Running Springs, and other nearby mountain communities 
that occupy islands of private land surrounded by National Forest territory.   
 
Figure 1, Water Service Area, shows the major travel routes and communities in the area 
and also shows CLAWA's service boundary.  CLAWA's water service area lies 
predominantly on the north side of State Highway 18 (Rim of the World Drive) and is 
served by State Highways 18, 138, 189, 173, and 330.  
  
The CLAWA service area is located along the crest of the San Bernardino Mountains and 
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in adjacent valleys high on the mountain slopes, extending down the north face of the 
mountains to Silverwood Lake.  The terrain is rugged, with moderate to steep slopes and 
elevations ranging from about 3,200 feet at Silverwood Lake to over 7,800 feet near 
Keller Peak.  Elevations in developed areas are generally between 4,000 and 6,000 feet.   
 
CLAWA was established in 1962 by the California Legislature and approved in 1963 by 
local voters.  There have been a number of annexations over the years, which have 
enlarged the Agency's boundary.  The Agency's existing boundary encompasses 
approximately 117 square miles, as shown in Figure 1.   In 2006, CLAWA annexed a 
1,235 acre area of US Forest Service land including the Snow Valley Mountain Resort, 
located southeasterly of Green Valley and southerly of State Highway 18.  The 
annexation allows water to be delivered to the ski resort for snow making purposes 
during the winter months.  The terms of the agreement between CLAWA and Snow 
Valley allow for 200 ac-ft of water to be delivered from CLAWA to Snow Valley on an 
interruptible basis during the months of November through February; however, to date 
Snow Valley has not completed the financial arrangements and construction of facilities 
necessary to allow said water delivery to Snow Valley. 
 
As shown in Figure 1, the majority of the land within CLAWA is uninhabited.  In fact, 
more than half of the land within CLAWA's boundary is part of the San Bernardino 
National Forest.  The mountain communities occupy islands of private land surrounded 
by National Forest territory.  There are three main clusters of developed communities 
within CLAWA's water service area:   
 

• In the western part of the Agency are the communities of Crestline, Skyland, 
Valley of Enchantment, Lake Gregory, Valley of the Moon, Arrowhead 
Highlands, Valley View Park, and Cedarpines Park.   

 

• In the central part of the Agency are the communities of Rimforest, Twin 
Peaks, Blue Jay, Crest Park (Meadowbrook), Skyforest, Cedar Glen, Deer 
Lodge Park, and Lake Arrowhead (portion within CLAWA’s boundary).   

 

• In the eastern part of the Agency  are the communities of Running Springs, 
Fredalba, Smiley Park, Arrowbear Lake, and Green Valley Lake. 



Figure 1.  Crestline - Lake Arrowhead Water Agency

Map created Feb. 7, 2010;  G:\\1987\87-0153\GIS\clawa_LACSD_17x11.mxd
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CLAWA’s sphere of influence was established in 1973 and has not been amended to 
date, except for the annexation of the Snow Valley Mountain Resort.  The sphere of 
influence covers an area of approximately 150 square miles and extends about 23 miles 
east-west and 9 miles north-south.  The bulk of CLAWA’s sphere of influence is within 
Township 2 North, Ranges 1 West to 5 West, but some portions extend north and south 
into Townships 3 North and 1 North.  The areas that are in CLAWA’s sphere but not 
within the current Agency service boundary are:  (1) the Lake Arrowhead Exclusion (2) 
16 square miles of National Forest land in the Butler Peak/Keller Peak area, at the 
Agency's east end; and (3) a total of three square miles of primarily National Forest lands 
in the Cleghorn Pass and Sugarpine Mountain areas, at the Agency’s west and southwest 
edges, along with a small area south of Crestline. 
 
Near the central part of CLAWA’s service area is an area surrounding Lake Arrowhead 
which chose to be excluded from the Agency's boundary, relying instead on local water 
sources.  The "Lake Arrowhead Exclusion" area consists of the community surrounding 
Lake Arrowhead and is currently served by the Lake Arrowhead Community Services 
District (LACSD). LACSD draws its water from Lake Arrowhead and other local 
sources; however, LACSD purchases water from CLAWA to serve Deer Lodge Park and 
approximately 300 residences within the “overlap areas”.  The two “overlap areas” are 
located in the Grandview area on the west side of Lake Arrowhead and in Cedar Glen on 
the east side of Lake Arrowhead.  These two areas are within both CLAWA’s and 
LACSD’s service area. 
 
The Lake Arrowhead Exclusion is a result of the decision made during the original 
formation of CLAWA decades ago.  The major property owner in Lake Arrowhead 
elected to exclude the Lake Arrowhead community from CLAWA’s boundaries, 
confident that local water supplies in Lake Arrowhead would be sufficient to satisfy the 
needs of that community.  In 2005, at LACSD’s request, CLAWA entered into 
agreements with San Bernardino Valley Municipal Water District (SBVMWD) and 
LACSD which provided 7,600 acre-feet of State Water Project water over a period of 10-
15 or more years with treatment and delivery capacity through CLAWA’s water 
transmission system to LACSD for supplemental potable water.  An existing 6-inch 
diameter metered turnout in Crest Park, having a flow capacity of 200-1,500 gpm, is the 
connection point for said supplemental water to LACSD.  Normally, said supplemental 
water deliveries to LACSD through this turnout are scheduled to be made during 
CLAWA’s off-peak months. 
 
Service Area Population and Uses Served  

Development in the San Bernardino Mountains is naturally constrained by rugged terrain, 
limited access, and lack of support infrastructure, as well as by planning and 
environmental policies which place much of the area off limits to significant 
development.  Most of the mountain area, including the majority of CLAWA's service 
area, is surrounded by or within the San Bernardino National Forest.  Forest lands are 
devoted primarily to resource protection and recreational use.   
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Lake Arrowhead, Crestline, Running Springs, and neighboring communities are part of a 
mountain resort area, which experiences significant tourism.  There is a large seasonal 
population component as well as a substantial influx of visitors.  The visitor/seasonal 
population is not fully reflected in available demographic statistics, which count mainly 
year-round residents.  Seasonal changes in water demand in the CLAWA area are quite 
different from the normal seasonal variation in water use by customers of average 
Riverside-San Bernardino water purveyors, which reflect monthly changes in outdoor 
water use for landscape irrigation, swimming pools, car washing, space cooling, etc., 
which are far less prevalent within CLAWA’s service area 
 
The CLAWA service area includes commercial uses oriented to tourists and seasonal 
residents as well as year-round residents.  However, development in the CLAWA service 
area is primarily single family residential, and this pattern is expected to continue.  This 
data is compiled in Table 2 – Water Purveyors, Service Connections, and Water Use in 
CLAWA Area.   
 
The Agency, in its secondary role as a water retailer, currently maintains approximately 
1,199 retail service connections and serves a population of approximately 2,750 
permanent residents. 
 

TABLE 2 
SERVICE CONNECTIONS, POPULATION AND WATER USE IN CLAWA SERVICE AREA 

 
Estimates Made by CLAWA and its Purveyors 

• There are approximately 14,750 active service connections in entirety of CLAWA’s 
service area.  Of this total, the majority (approximately 13,551 or 92 percent) are 
served by CLAWA's purveyor customers.  The remaining 1,199 connections are 
served directly by CLAWA.   

• Ninety-three percent of the retail service connections in the CLAWA service area 
are classified as general or residential.  There are about 57 commercial connections, 
8 agricultural/irrigation connections, no industrial connections, and 17 other water 
systems and camps.   

• The CLAWA service area has an estimated permanent population of approximately 
30,000.  However, there are strong seasonal factors which can increase the number 
of people visiting the mountain area.   

• In addition to the water annually imported by CLAWA, water purveyors in the 
CLAWA service area produce approximately 1200-1600 ac-ft annually from local 
water sources according to CLAWA’s original project feasibility report for 
supplemental SWP water, and annual estimates reported to CLAWA from its 
wholesale customers. 
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Census Data  
 
As shown in Figure 2 – Households by Tract, 2010 Census Data, the CLAWA boundary 
is located within Census Tracts 108.02, 108.3, 108.4, 109.01, 109.02, 110.01, 110.02, 
111.01, 111.02, and 113.00. Although the census tract boundaries extend considerably 
beyond CLAWA’s boundary and sphere, most of the additional land is within the San 
Bernardino National Forest and is essentially undeveloped.  However, there are three 
developed areas within the census tracts that are not within the CLAWA boundary.  
These three developed areas include a small part of the City of San Bernardino, a small 
area of the City of Big Bear Lake, and the unincorporated community of Lake 
Arrowhead.  For the purposes of this Plan, Census Tract 110.02 which covers a small part 
of the City of San Bernardino, and Census Tract 113.00 which covers a small portion of 
the City of Big Bear Lake, were removed from consideration and are not counted towards 
the population projection for CLAWA.   
 
As shown in Figure 2– Households by Tract, 2010 Census Data, these two census tracts 
extend considerably beyond the CLAWA boundary, but only cover small undeveloped 
portions of the CLAWA service area.  When these two areas are subtracted, the data for 
the remaining eight census tracts approximately corresponds to CLAWA’s service 
boundary.  It is not an exact match, because Census Tract 109.02 extends considerably 
beyond the CLAWA boundary and it covers the unincorporated community of Lake 
Arrowhead which is not within CLAWA’s service area.  However, unlike the other two 
census tracts which were removed from consideration, Census Tract 109.02 includes 
developed areas that are within CLAWA’s boundary; therefore, as a conservative 
measure, Census Tract 109.02 has been included in its entirety as a part of the population 
analysis (the remainder of this analysis will refer to the eight census tracts that are 
counted towards the CLAWA population projection as the “CLAWA Census Tracts”). 
 
The 2010 Census recorded a population of 28,887 for the CLAWA Census Tracts.  As 
noted previously, a population of 28,887 is an estimate rather than an exact total because 
the CLAWA Census Tracts include the community of Lake Arrowhead which is not 
within CLAWA’s service area.     
 
Table 3 – CLAWA Service Area Demographics gives selected facts about the area’s 
population and housing stock, such as occupancy, single family vs. multifamily 
structures, age of structure, and housing value.  For comparison, data for the Riverside-
San Bernardino Primary Metropolitan Statistical Area (PMSA) are also shown.  It should 
be noted however that at the time of this analysis, the 2010 Census was not yet fully 
available.  As a result, Table 3 is derived from the 2000 Census (and was also included in 
the 2005 CLAWA UWMP).  
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2010 Urban Water Management Plan
Figure 2. Households by Tract, 2010 Census

²
Sources:  US Census Bureau, "Census 2010 Redistricting Data Files
Delivered via FTP", March, 2010;  URL:
http://www2.census.gov/census_2010/01-Redistricting_File--PL_94-171/;
County of San Bernardino, 2010.
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TABLE 3 

CLAWA SERVICE AREA DEMOGRAPHICS 
 

 

• 93 percent of all homes in the CLAWA area are single family dwellings, as 
compared to 68 percent in the Riverside-San Bernardino PMSA.   

 
 

• The CLAWA housing stock has very few multifamily units (2 percent), 
condominiums (1 percent), and mobile or other unconventional homes (4 
percent).  This compares to averages for the entire PMSA of 20 percent 
multifamily, 6 percent condominiums, and 12 percent mobile/other homes.   

 
 

• Fully 51 percent of the housing units in the CLAWA area were classified as 
vacant at the time of the census (2000).  This is primarily because 45 percent of 
all dwelling units are classified as "for seasonal, recreational, or occasional use."  
As described by the Census Bureau, "These are vacant units used or intended for 
use only in certain seasons or for weekend or other occasional use throughout the 
year" (Census 1993b).  By comparison, only 7 percent of the housing units in the 
entire PMSA are in this category.   

 
 

• The CLAWA housing stock is also older.  52 percent of the CLAWA area 
housing stock is more than 35 years old, as compared to 36 percent in the 
metropolitan area.  32 percent of CLAWA's housing is more than 45 years old.   

 

 
Population Growth Forecasts  

The Southern California Association of Governments (SCAG) is the council of 
governments responsible for growth forecasting and planning in the region.  SCAG has 
adopted growth forecasts for sub-regions within Southern California.  CLAWA is within 
the San Bernardino sub-region, which consists of all of San Bernardino County.   
 
The population projections in this document are derived from the SCAG 2008 Regional 
Transportation Plan.  The SCAG 2008 Regional Transportation Plan provides population 
projections in 5 year increments through the year 2030.  The SCAG Regional 
Transportation Plan provides population projections by Traffic Area Zones (TAZ), by 
City and by census tracts.  For the purposes of this analysis, the most detailed data 
available from SCAG are at the census tract level.  As described above, the CLAWA 
Census Tracts roughly correspond to the CLAWA service area boundary. 
 
The SCAG 2008 Regional Transportation Plan was developed prior to the 2010 Census 
count.  As a result, the 2008 Regional Transportation Plan uses a slightly different 
population projection for 2010 than the 2010 Census.  For instance, the 2008 Regional 
Transportation Plan projects a population of 30,137 for CLAWA in 2010, while the 2010 
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Census recorded a population of 28,887.  Thus, the SCAG population assumes a 
population of 1,250 more than the 2010 Census.  
 
Figure 3 – SCAG Population Forecast, shows the estimated 2010 population, per the 
SCAG population forecast to the year 2035 for the CLAWA Census Tracts.  Figure 4 – 
SCAG Households Forecast, gives similar data for household projections within 
CLAWA’s service area.  Population in these census tracts is projected to grow from 
30,137 in 2010 (according to the 2008 Regional Transportation Plan) to 34,422 by 2035.  
Households are forecasted to increase from 11,017 to 13,404.  
 
 

FIGURE 3 
CLAWA SERVICE AREA SCAG POPULATION FORECAST  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
Source:  SCAG 2008; Albert A. Webb Associates. 
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FIGURE 4   
CLAWA SERVICE AREA, SCAG HOUSEHOLDS FORECAST  

 
 

Source:  SCAG 2008; Albert A. Webb Associates. 
 
As shown in Figure 3 above – SCAG Population Forecast, SCAG estimates a population 
increase of approximately 4,285 individuals from the year 2010 to the year 2035, an 
increase of approximately 14.2 percent over a 25 year time period.  In addition, as shown 
in Figure 4 above – SCAG Households Forecast, SCAG estimates the total number of 
households to increase from 11,017 to 13,404 from the year 2010 to the year 2035, an 
increase of approximately 21.7 percent over the same 25 year time period.   
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Section 3:  System Demands 
 
Water Demands 

 
Water Use by Customer Type - Past, Current, and Future 

 
As discussed previously, most of the water users within CLAWA’s service area are 
served by a retail water purveyor other than CLAWA.  In other words, most of 
CLAWA’s water is sold on a wholesale basis to retail water purveyors who then combine 
the water they receive from the Agency with their own local well water supplies for 
delivery to their retail customers.  Information is not available from CLAWA’s purveyor 
customers to break down each purveyor’s water use by customer sector.  
Notwithstanding, it has been estimated that approximately 97 percent of all connections 
in CLAWA’s service area fall in the general/residential category; most of the rest are 
commercial.  There are currently no industrial connections in CLAWA’s service area.   
 
Water deliveries by CLAWA for the year 2010 are summarized in Table 4 and are 
intended to give a current breakdown of CLAWA’s water deliveries by customer 
category.  Table 4 uses the categories by which CLAWA classifies its customers in the 
Agency’s annual reports to the California Department of Public Health.  In the future, 
CLAWA will attempt to modify its record keeping to use the customer sector categories 
identified in the UWMP Act (single family residential use, multifamily residential use, 
commercial use, industrial use, institutional and governmental use, landscape use, 
agricultural use, other uses, and sales to other agencies).  
 

TABLE 4 
CLAWA’S 2010 WATER DELIVERIES BY CUSTOMER CATEGORY 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Customers
Water Deliveries      

(Ac‐Ft)
Percent of Water 
Deliveries (%)

Retail Improvement District "A" 7 0.7

Retail Improvement District "B" 128 13.1

Retail Improvement District "C" 26 2.7

Retail Improvement District "D" 69 7.1

Wholesale Water Purveyors 635 65.0

Wholesale Other Water Customers* 111 11.4

Total Water Use 976 100

Source:  Albert A. Webb Associates  2010 Annual  Report to CDPH.

CLAWA's 2010 Water Deliveries

*Other Deliveries  along Wholesale Transmission System: Purveyor Retail  (12 Meters), CLAWA 
Office, Private Camps/Schools, County Annex Office/Road Yard, USFS Campgrounds/Heliport, State 
Parks & Recreation‐Silverwood, and some Commercial  Facil ites.  
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TABLE 4A 

CLAWA’S PROJECTED WATER DEMANDS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Water Purveyor Data  
 
As described previously, CLAWA is primarily a water wholesaler.  That is, the Agency 
contracts for State Water Project water, and in turn sells this water to public and private 
retail water purveyors in CLAWA’s service area.  CLAWA also provides a limited 
amount of retail water service to four improvement districts and certain other 

CLAWA Long Term Water Demand Table (1)(3)(4)(5)(6)(7)

Year
Multiple Dry 
Year Delivery 

(Ac‐Ft)

Single Dry 
Year Delivery 

(Ac‐Ft)

Average Year  
Delivery      
(Ac‐Ft)

Wet Year 
Delivery     
(Ac‐Ft)

1,200 1,060 1,000 600

1,800 1,590 1500(2) 875

2,300 2,000 1,900 1,125

2,525 2,200 2,090 1,250

2,700 2,375 2,250 1,350

2,850 2,500 2,370 1,425
(1)

(2)

(3)

(4)

(5)

(6)

(7)

2025

2030

2035

Refer to page 9 herein for a written summary of future annual  SWP water 
projected by CLAWA's  wholesale water purveyors, for years  2015, 2020, 
2025 and 2030.

The SCAG households  forecast (Figure 4) was  util ized in projecting 
applicable portions  of CLAWA long term water demands.

The above annual  CLAWA water demand projections  include estimated 
growth in CLAWA's  other deliveries  along their wholesale transmission 
system (see Table 4 footnote).
The above annual  CLAWA water demand projections  also include 
allowances  for fire protection water needed during possible wild land 
forest fires, water for possible contingencies, emergencies, normal  
unaccounted‐for‐water (UFW), and leaks.

2011

2015

2020

Refer to Figure 5 for graph of CLAWA long term annual  water demand 
projections  interpolated from the above. 
CLAWA's  historical  annual  water demand from 1990‐2010 averages about 
1,500 AF. Peak High annual  water demands  occurred in 1990 (2,057 AF), 
2004 (2,572 AF), and 2007 (2,702 AF). Peak low annual  water demands  
occurred in 1998 (757 AF), 2005 (1,061), and 2007 (976 AF).

CLAWA's  retail  improvement district water demands  average about 0.2 
AF/service/year; comprising mainly residential  (a blend of full‐time and 
part‐time residents), along with some commercial.
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connections.  In 2003, the Agency delivered a total of approximately 2,071 ac-ft of water, 
of which approximately 1,617 ac-ft was wholesale water, and the remaining amount was 
retail water.  Table 4 shows that in 2010, CLAWA delivered a total of approximately 976 
acre feet, of which approximately 76.4 percent was for wholesale purposes and 23.6 
percent was for retail. 
 
Section 10631.1 of the UWMP Act requires that water use projections of an UWMP 
include the projected water use for single-family and multi-family residential housing for 
lower income households as identified in the housing element of any city, county, or city 
and county in the service area of the supplier.  It is the Agency’s current understanding 
that the housing element of the County of San Bernardino’s General Plan was last 
updated in April 2007.  The Agency further understands that, while the County’s housing 
element identifies the number and general locations of low income households in the 
County up to the year 2008, the housing element does not project the number or location 
of low-income households in the future.  For this reason it is not practicable to 
specifically project future water use for lower income households in CLAWA’s service 
area in a way that is separate and apart from overall residential demand.  As indicated 
above, it has been estimated that approximately 97 percent of all connections in 
CLAWA’s service area fall in the general/residential category.  Thus, based on the 
relative lack of information regarding lower-income housing projections in the Agency’s 
service area over the next 25-year planning horizon, this analysis assumes that the 
projected water demands for future lower-income households will not exceed historic 
trends and are therefore included within the Agency’s current and future demand 
projections for residential use.  
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Section 4:  System Supplies 
 
California State Water Project 

CLAWA’s primary water supply source is the California State Water Project (SWP).  
The following description of the SWP was obtained from the Department of Water 
Resources’ Office of Public Affairs.  
 
The SWP is the nation's largest state-built water and power development and conveyance 
system. It includes facilities—pumping and power plants; reservoirs, and storage tanks; 
and canals, tunnels, and pipelines—that capture, store, and convey water to 29 water 
agencies.  The SWP’s watershed encompasses the mountains and waterways around the 
Feather River. Rain and melting snow run off mountainsides and into waterways that lead 
into Lake Oroville. The lake in Butte County is the State Water Project’s official start and 
a part of a complex that includes three power plants, a forebay, and an afterbay. One of 
the power plants, Hyatt Powerplant, is the largest and was built in the bedrock under the 
Lake.  

There are three smaller lakes above Oroville in Plumas County—Antelope Lake, 
Frenchman Lake, and Lake Davis—which are mainly used for recreation and 
downstream releases for fisheries. Lake Davis also provides water to the nearby 
community of Portola.  When water is needed, Lake Oroville releases water into the 
Feather River. It travels down the river to where the river converges with the Sacramento 
River, the state’s largest waterway. Water flows down the Sacramento River into the 
Sacramento-San Joaquin Delta. Some of the water is pumped into the North Bay 
Aqueduct, which serves Napa and Solano counties.  

The remaining water travels further south in the Delta, where it is pumped by Banks 
Pumping Plant into the 444-mile-long California Aqueduct. Water then enters Bethany 
Reservoir, where the South Bay Aqueduct begins. It serves Alameda and San Jose 
counties.  Water in the mainstem of the California Aqueduct flows south by gravity into 
the San Luis Joint-Use Complex, which was designed and constructed by the federal 
government and is operated and maintained by the Department of Water Resources. 
Within the complex are O’Neill Forebay, Sisk Dam and San Luis Reservoir, the nation’s 
largest offstream reservoir (it has no natural watershed), the Gianelli Pumping-
Generating Plant, Dos Amigos Pumping Plant, and the San Luis Canal. This section of 
the California Aqueduct serves both the SWP and the federal Central Valley Project.  
After leaving the Joint-Use Complex, water travels through the central San Joaquin 
Valley and splits near Kettleman City into the Coastal Branch Aqueduct, completed in 
1997, to serve San Luis Obispo and Santa Barbara counties.  

The water in the mainstem is pumped up California’s hilly terrain by three pumping 
plants – Buena Vista, Teerink, and Chrisman – until it reaches Edmonston Pumping 
Plant, the SWP’s largest. Its huge motor-pump units, each standing about 65 feet tall and 
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weighing more than 400 tons, lift water nearly 2,000 feet up and over the Tehachapi 
Mountains through 10 miles of tunnels.  

As the water reaches the bottom of the mountain, it splits into two branches: the West 
Branch and the East Branch (the mainstem). Water in the West Branch is pumped by Oso 
Pumping Plant into Quail Lake. From there, it enters a pipeline leading into Warne 
Powerplant to generate power. Water is then discharged into Pyramid Lake, travels 
through Angeles Tunnel, and into Castaic Powerplant (the latter two are joint 
developments by DWR and the Los Angeles Department of Water and Power). At the 
end of the West Branch is Castaic Lake and Castaic Lagoon, a popular Southern 
California recreation spot.  

Water flowing down the East Branch generates power at Alamo Powerplant then is 
pumped uphill by Pearblossom Pumping Plant. The plant lifts the water 540 feet. From 
there, it flows downhill through an open aqueduct, linked at its end to four underground 
pipelines which carry the water into the Mojave Siphon Powerplant, which discharges the 
water into Lake Silverwood. When water is needed, it is discharged into Devil Canyon 
Powerplant and its two afterbays. The 28-mile-long Santa Ana Pipeline then takes it 
underground to Lake Perris, the southernmost SWP facility and one of Southern 
California's most popular recreation spots. 

The SWP’s most recently constructed facility, the East Branch Extension delivers water 
from Devil Canyon Powerplant’s Afterbay to Yucaipa Valley and the San Gorgonio Pass 
area in San Bernardino and Riverside counties. The project – consisting of 13 miles of 
buried pipeline, three pump stations, and a 90 acre-foot regulatory reservoir – will meet 
the region’s water needs for the next 40 years.  SWP water will be used to recharge over 
drafted groundwater basins and allow more flexibility for local water systems.  The 
extension, completed in 2003, is a cooperative project between DWR, the San Bernardino 
Valley Municipal Water District, and the San Gorgonio Pass Water Agency. The two 
contractors will pay for the project’s construction costs by repaying the principal and 
interest of revenue bonds sold to finance the project. Appendix C shows a map of the 
entire SWP. 

CLAWA is one of 29 agencies authorized to receive direct water deliveries from the 
SWP pursuant to a contract with DWR.  Under that contract, CLAWA’s SWP “Table A” 
allocation is 5,800 acre-feet per year.  “Table A” supplies refer to the maximum amount 
of water that each contractor is entitled to receive on an annual basis from the SWP and 
that amount is set forth in “Table A” of each contract with DWR.  Table A is used in 
determining each contractor’s proportionate share of the total amount of SWP supplies 
available in a given year.  As originally conceived, the SWP was planned to have a 
delivery capability of 4.23 million gallons per year of Table A supplies.  However, the 
entire SWP was never fully constructed, and therefore that amount is not available from 
the project.  Furthermore, while Table A identifies the maximum amount of SWP 
supplies that the contractors may receive in a given year, the amount actually available 
depends upon a variety of hydrologic, operational, environmental, regulatory, legal, and 
other factors.  On a bi-annual basis, DWR prepares a SWP Delivery Reliability Report 
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which accounts for the many factors affecting the SWP and forecasts the long-term 
annual availability of SWP supplies during normal, single-dry, and multiple-dry year 
periods over the next 20-year forecast.  As set forth in greater detail below, DWR’s most 
recent SWP Delivery Reliability Report was issued in 2010.  Among other things, the 
DWR Report concludes that long-term average deliveries of SWP Table A supplies will 
be 60 percent of the contractors’ Table A amounts.  Accordingly, based on CLAWA’s 
Table A amount of 5,800 acre-feet per year, the Agency can only plan on receiving an 
average of 3,480 acre-feet per year over the next 20-year projection.  Annual variations in 
that amount, which may occur during single-dry, multiple-dry, and wet years, are further 
described in Section 5 below. 
 
Local Surface Water 

While CLAWA’s primary source of water supply is the SWP, Agency also holds rights to 
a reliable local water supply.  In 1978, CLAWA applied to the State Water Resources 
Control Board to appropriate local water from Houston Creek which is tributary to Lake 
Silverwood.  In 1991, the State Board issued two permits which allow CLAWA to 
appropriate up to 1,302 ac-ft per year from that source.  Actual diversion quantities vary 
depending upon annual amounts of precipitation and are limited according to the amount 
of return flow to the Mojave watershed each year.  The current (1989-2010) average 
amount of water appropriated per year is 481 ac-ft.  This local water appropriated by 
CLAWA is in addition to its allotment of 5,800 ac-ft/year of SWP Table A water 
discussed above.  CLAWA's  appropriative rights to Houston Creek, together with its 
SWP deliveries, create a more reliable overall water supply for the Agency.  As an 
example, in 1992-93 an extended drought in Northern California forced DWR to reduce 
its SWP deliveries to CLAWA.  During that same time, however, the local area was not 
experiencing the same drought conditions and thus CLAWA was able to use water from 
Houston Creek to supplement its below-normal SWP supply. 
 
The reliability of supply from Houston Creek is dependent upon factors such as local 
precipitation, surface water management, and possibly groundwater production by others.  
The variability of local precipitation can be seen in Figure 8, Historical Precipitation, 
Lake Arrowhead, 1948-2005.  Over this period, local precipitation has ranged from about 
14.6 inches to more than 98 inches.  Due to the unpredictable nature of local hydrology, 
CLAWA does not rely upon the full amount set forth in its appropriative permits.  Rather, 
for planning purposes, CLAWA utilizes the average annual amount of water it has 
received from Houston Creek over the last 20 years, which is 481 acre-feet per year. 
 
Table 5 below identifies the current and projected long-term average water supplies 
available to CLAWA based on its SWP Table A allotment and appropriative rights to 
Houston Creek.  Based on the discussion above, these projections assume a long-term 
average delivery projection of 60% of SWP Table A supplies and an average 
appropriation of 481 acre-feet per year from Houston Creek.  As a conservative measure, 
Table 5 does not include additional water supplies available to CLAWA pursuant to its 
agreements with other agencies, and does not include surplus SWP supplies that CLAWA 
may seek to acquire and store for use during dry conditions (these two additional supplies 
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are discussed below.)  Table 5A shows yearly totals of water appropriated from Houston 
Creek.  Further discussion regarding the availability and reliability of CLAWA’s SWP 
Table A and Houston Creek supplies are provided in Section 5. 
 

TABLE 5 
Current and Projected Water Supplies 

 

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

 Water Supply Sources 2010 2015 2020 2025 2030 2035

Available from DWR 1,2 2,900 3,480 3,480 3,480 3,480 3,480
Locally produdced groundwater 0 0 0 0 0 0

Locally available surface water 3 481 481 481 481 481 481
Transfers
Exchanges In
Recycled Water 0 0 0 0 0 0
Other

 Total 3,381 3,961 3,961 3,961 3,961 3,961

Units of Measure:  Ac‐ft/Year
1 2010 availabil ity based upon approved DWR Table A allocation percentage of 50%.
2 Future availabil ity based upon SWP long term reliabil ity of 60%.
3 Average total  surface water available from Houston Creek via Lake Silverwood from 1989‐2010.
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TABLE 5A 

HISTORICAL WATER SUPPLIES (SWP AND HOUSTON CREEK) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Groundwater 

CLAWA does not currently use any groundwater, nor are there any projected future plans 
for CLAWA to use groundwater. 
 

Calendar 
Year

State Water Project 
Deliveries            
(Ac‐Ft)

Water 

Year 1

Houston Creek 
Water           
(Ac‐Ft)

1990 1,827 89‐90 123
1991 849 90‐91 472
1992 519 91‐92 692
1993 439 92‐93 617
1994 785 93‐94 391
1995 409 94‐85 492
1996 485 95‐96 603
1997 651 96‐97 608
1998 187 97‐98 517
1999 1,132 98‐99 13
2000 1,194 99‐00 264
2001 1,057 00‐01 671
2002 2,189 01‐02 0
2003 1,563 02‐03 471
2004 1,831 03‐04 557
2005 807 04‐05 590
2006 641 05‐06 506
2007 2,478 06‐07 123
2008 725 07‐08 1,082
2009 952 08‐09 598
2010 144 09‐10 712

Average 481
1 The 12‐month period from October through September.  The water year is  designated by the 
   calendar year in which it ends  and which includes  9 of the 12 months.  For example, the year
   ending September 30, 1992 is  called the "1992 water year".
2 
Corrected value.

2
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Transfer and Exchange Opportunities 

Water Transfers 

CLAWA has for some years been investigating opportunities to have long-term water 
storage agreements.  CLAWA is seeking arrangements which would allow the transfer 
of unused water, in years when SWP allocations exceed demand, to another water 
purveyor for storage.  CLAWA would then have the right to utilize all or some of that 
stored water during years in which the SWP allocations did not meet demand.  To date, 
CLAWA has entered into the following such agreements, and the Agency will continue 
investigating the possibility of additional storage and transfer arrangements. 
 
In 2005, CLAWA entered into an agreement with the Lake Arrowhead Community 
Services District (LACSD) and San Bernardino Valley Municipal Water District 
(SBVMWD) to deliver water purchased from SBVMWD to the Lake Arrowhead Woods 
area.  This agreement provides that CLAWA will treat and deliver 7,600 ac-ft of water 
to LACSD over a period of 10-15 or more years.  The agreement also gives CLAWA 
the right to utilize a portion of the water to satisfy demands within the Agency’s service 
area during years of low SWP allocation.  The agreement does however limit the 
deliveries of water to LACSD and/or CLAWA to 15% of SBVMWD’s approved SWP 
allocations for that year.  For example in a 10% SWP allocation year, SBVMWD’s 
allocation would equal 10,260 ac-ft and no more than 15% of that total (1,539 ac-ft) 
could be delivered to LACSD and/or CLAWA.  This transfer agreement will provide 
CLAWA with the ability to supplement its source of supply while seeking additional 
long-term storage agreements. 
 
In 2009, CLAWA entered into an amendment to a 2008 exchange agreement with 
SBVMWD which provides that SBVMWD shall deliver to CLAWA, at Silverwood 
Lake, up to a total of 1,650 acre-feet of water when requested by CLAWA, between the 
years 2009 and 2018, subject to the conditions of the 2008 agreement as amended. 
 
In 2010, CLAWA entered into an exchange agreement with San Gorgonio Pass Water 
Agency (SGPWA) which provides that SGPWA shall deliver to CLAWA up to a total 
of 1,000 acre-feet of water when requested by CLAWA, between the years 2012 and 
2020, subject to the conditions of the 2010 agreement. 
 

Additional SWP Supplies 

As an additional means of supplementing its water supply portfolio, CLAWA may seek 
to purchase additional SWP water from DWR on an annual basis or from other SWP 
contractors on a permanent basis.  From time to time, SWP contractors have the 
opportunity to purchase surplus SWP supplies from DWR.  For example, “Article 21” 
water is SWP supply that may be made available by DWR on an unscheduled basis to 
SWP contractors when excess flows are present in the Delta.  This supply is limited to 
amounts not needed for fulfilling contractors’ approved Table A deliveries or for meeting 
SWP operational requirements, including environmental regulations and reservoir storage 
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goals for the current or following years.  (DWR, 2010.)  Deliveries of Article 21 water to 
specific contractors may be limited by operational capacity in SWP facilities or as a result 
of changed operational conditions.  Moreover, Article 21 water cannot be stored by DWR 
in SWP reservoirs for later delivery to a requesting contractor.  (DWR, 2010; 2009 DWR 
Report at 39.) 
 
“Turnback Pool” water refers to a program where SWP contractors with allocated Table 
A supplies in excess of their needs in a given year may make that supply available for 
purchase by other contractors.  The Turnback Pool is administered by DWR, which 
provides that a SWP contractor may sell its Table A supply under the program provided 
that the contractor has not elected to store project water outside of its service area in that 
year and has not elected to carry over water under pursuant to Article 12(e) or Article 56 
of its contract with DWR.  (DWR, 2011.)  Because Article 21 and Turnback Pool water 
supplies are not available on a regular basis, and because CLAWA has not historically 
utilized those supplies as a component of its water supply portfolio, they are not relied 
upon in this Plan as part of CLAWA’s supply projections.  Nevertheless, those supplies 
remain available to CLAWA as a SWP contractor and the Agency will continue to 
evaluate the possibility of acquiring them in the future.  To that end, the 2009 DWR 
Report shows that an average of 85,000 acre-feet per year of Article 21 water is projected 
to be available to the SWP contractors under current conditions, and that 60,000 acre-feet 
per year is projected to be available under future conditions.  (See DWR Report at 44, 50, 
Tables 6.6 and 6.15.) 
 
In some circumstances, SWP contractors are also able to permanently acquire additional 
SWP Table A supplies from other contractors that are willing to sell.  By way of 
example, the neighboring Mojave Water Agency recently acquired the right to 14,000 
acre-feet per year of additional SWP Table A supplies from the Dudley Ridge Water 
District (another SWP contractor) located in Kern County. of ales of Table A water 
occurring amongst the SWP contractors.  As a SWP contractor, CLAWA will continue to 
monitor this opportunity to acquire additional SWP supplies. 
 
Recycled Water  

To date, CLAWA has made no use of recycled water.  There are a number of reasons for 
this.  First, the California Regional Water Quality Control Board, Lahontan Region 
(Regional Board), has had a longstanding prohibition against the use of recycled water at 
elevations above 3,200 feet in the San Bernardino Mountains.  In January 2003, a request 
for a Basin Plan amendment was filed.  The amendment would allow the discharge of 
treated waters that are of waste origin above 3,200-foot elevation.  In early September 
2003, the Regional Board recommended approval of the Basin Plan Amendment.  The 
amendment was reviewed and approved by the State Water Resources Control Board and 
the U.S. Environmental Protection Agency in 2004.  As further discussed below, these 
changes will allow recycled water projects to proceed to some extent. 
 
Second, because of the climate, topography, and development patterns in the mountains, 
there are very few sizable landscaped areas where recycled water could potentially be 
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used for irrigation.  Third, for the same reasons, total landscaped area is extremely low, 
since most lots have little landscaped area.  Fourth, there are no industrial uses to speak 
of in the CLAWA service area, hence no potential market for industrial use of recycled 
water.  Most commercial uses are also fairly small. 
 
For purposes of this Plan, it has been assumed that all recycled water supply and use will 
be handled by others due to the fact that CLAWA does not have any wastewater 
treatment facilities or a recycled water distribution system.   
 
Wastewater Collection and Treatment in the CLAWA Service Area  

There are three agencies which provide wastewater collection and treatment service in 
parts of CLAWA's service area and sphere of influence.  They are the Crestline 
Sanitation District, Running Springs Water District, and Lake Arrowhead Community 
Services District.   
 
Crestline Sanitation District 
 
The Crestline Sanitation District (CSD) was formed in 1946 as a special district of San 
Bernardino County (CSA 70).  CSD operates three small wastewater treatment plants, 
with a combined treatment capacity of 4.3 ac-ft per day (af/d) or 1.4 MGD in the San 
Bernardino National Forest.  The Houston Creek wastewater treatment plant, located 
north of Lake Gregory, has a treatment capacity of 2.2 af/d.  The Seeley Creek treatment 
plant, located north of Valley of Enchantment, has 1.5 acre-foot capacity, and the 
Cleghorn facility, southwest of Lake Silverwood, has capacity of 0.6 ac-ft.  CSD also 
disposes of effluent from the Pilot Rock Treatment Plant, located in Miller Canyon north 
of Crestline, which is owned by the California Department of Forestry and has a 
treatment capacity of 0.3 af/d.   
 
Running Springs Water District 
 
Running Springs Water District (RSWD) is a San Bernardino County special district 
formed in 1958 and authorized to provide water, sewer, sanitation, fire, and park and 
recreation services.  RSWD provides wastewater collection and treatment for the 
communities of Running Springs, Fredalba, Smiley Park, Green Valley and Snow Valley.   
 
RSWD operates a single wastewater treatment facility, the Running Springs Water 
Pollution Control Plant, which is located one-quarter mile south of Smiley Park.  The 
plant’s treatment capacity is approximately 3.1 af/d.   
 
Lake Arrowhead Community Services District 
 
There is presently some recycled water use in LACSD’s service area to irrigate the Grass 
Valley Golf Course.  Between 1994 and 2004 the District treated an average annual 
wastewater flow of 1.32 million gallons per day (mgd) or 1,479 AFY.  The District 
currently produces between 1,500 and 2,000 AFY of treated wastewater that is conveyed 
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through an outfall pipeline to the District’s disposal facility in the City of Hesperia.  This 
disposal site consists of groundwater recharge into the Mojave Basin. 

 
As indicated above, historically the Regional Board prohibited the use of recycled water 
in the District service area because the rules governing discharge of waters of a waste 
origin were not permitted to be used in locations above 3,200 feet in elevation. In 
addition, large areas served by the recycling agencies are tributary to lakes which are 
sources of public drinking water supply.  Pursuant to a Basin Plan Amendment adopted 
in 2004, the District has implemented a recycled water program which supplies 
approximately 1 mgd of recycled water for outdoor irrigation in the Grass Valley Basin. 
 
The District currently operates two wastewater treatment plants; 1) the Grass Valley 
Wastewater Treatment Plant (GVWWTP) and, 2) the Willow Creek Wastewater 
Treatment Plant (WCWWTP). The District has recently constructed improvements to the 
wastewater treatment process at the GVWWTP so that the recycled water can be 
beneficially used in the District’s service area for outdoor irrigation. 
 
Current Use of Recycled Water  
 
CLAWA does not directly use recycled water in its service area at this time.   
 
Potential Uses of Recycled Water  

As discussed above, several factors limit the potential uses of recycled water within 
CLAWA.  For instance, the terrain in CLAWA's service area is steep and irregular, 
winters are severe, and maintenance of natural forest conditions is preferred.  As a result, 
most lots have little landscaped area that requires irrigation.  Furthermore, there is 
virtually no market for industrial use of recycled water and most commercial uses are 
fairly small.  The lack of potential major users of recycled water renders the construction 
of dual water systems economically infeasible at this time.  Despite these obstacles, the 
potential exists to use recycled water for wildlife habitat and wetland enhancement within 
the National Forest.  The Forest Service is interested in exploring opportunities for water 
reuse.  However, regulatory constraints would have to be overcome to make this possible.  
As another example, RSWD has sought to use recycled water to spray irrigate 20 acres of 
land adjacent to its treatment plant.  In the long term, another potential use of recycled 
water being considered is to extend this irrigation activity eastward along the mountain to 
create a greenbelt that would help protect the area from fire.  Over time, such a program 
could make use of all of RSWD treated effluent.  Again, however, regulatory issues 
would have to be overcome and necessary approvals and permits would need to be 
obtained, which have not yet been pursued at this time. 
 
Future Water Projects  

There are currently no proposed projects to directly provide additional water supply to 
CLAWA.  As stated previously, CLAWA utilizes SWP Table A supplies (contractual 
allotment of 5,800 ac-ft/year) and local surface water appropriated from Houston Creek.  
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CLAWA currently does not forecast utilizing groundwater or recycled water supplies as a 
direct source of supply for its wholesale or retail customers.  The Agency is, however, 
pursuing additional long-term storage arrangements to supplement supply during low 
allocation years.   

As set forth in the Transfer and Exchange discussion above, CLAWA has agreements in 
place with SGPWA and SBVMWD that allow the Agency to receive additional SWP 
water under certain conditions for use within the Agency.  In the future CLAWA is 
planning to request that its State Board permits for Houston Creek water rights be 
changed to licenses. 

 



CLAWA 2010 URBAN WATER MANAGEMENT PLAN 

 

July 2011 34 

Section 5:  Water Supply Reliability and Water 
Shortage Contingency Planning 

 

Water Supply Reliability  

CLAWA’s total Table A contract amount from the SWP is 5,800 ac-ft of water annually.  
As described in the previous section, the SWP water travels from northern California to 
Lake Silverwood via a complex series of lakes, rivers, canals, pipelines and pump 
stations.  A detailed map of these facilities is included as Appendix C.  The Agency’s 
total average demand over the past 21 years has been approximately 1,500 ac-ft per year 
(26% of CLAWA’S Table A amount).  A peak demand of about 2,702 ac-ft (46.5% of 
Table A amount) occurred in the year 2007.  Based upon demand projections for 
supplemental water in its wholesale service area, along with population projections (see 
Figure 3) and estimated water consumption rates in its retail service area (about 0.2 ac-ft 
per connection per year), CLAWA’s total water demand during normal, single-dry or 
multiple-dry years is not expected to reach 5,800 ac-ft/year until well beyond the year 
2035 (see Figure 5), if ever.  For additional information and discussion regarding the 
Agency’s current and projected water demands for wholesale and retail service, please 
refer to Section 3 and Tables 4 and 4A above. 
 

FIGURE 5 
CLAWA’S PROJECTED WATER DEMAND 

 

Source: Albert A. Webb Associates 

0

500

1,000

1,500

2,000

2,500

3,000

3,500

20
10

20
15

20
20

20
25

20
30

20
35

D
em

an
d 

(a
c-

ft
)

Year

CLAWA LONG TERM WATER DEMAND PROJECTIONS 

MULT. DRY YR DEMAND

DRY YEAR DEMAND

AVG. YEAR DEMAND

WET YEAR DEMAND



CLAWA 2010 URBAN WATER MANAGEMENT PLAN 

 

July 2011 35 

CLAWA’s experience from late 1978 to mid 2011 provides data to evaluate the 
reliability of the Agency’s SWP supply for average, single-dry, and multiple dry water 
years.  Figure 6 shows the approved SWP allocations each year between 1978 and 2011.  
The average approved allocation for these years is approximately 87%.  CLAWA further 
evaluates the reliability of its SWP supply according to information and analyses 
prepared by DWR.  In September 2010, DWR released its Final 2009 SWP Delivery 
Reliability Report (herein, the “DWR Report”), which forecasts additional reductions to 
SWP supplies in comparison to the 2007 Report.  (A copy of the DWR Report is included 
as Appendix D to this Plan.)  According to the DWR Report, the long-term average 
delivery of contractual SWP Table A supply is projected to be 60 percent under current 
and future conditions over the 20-year projection.  (DWR Report at 43, 48, Tables 6.3 
and 6.12.)  Within that long-term average, SWP Table A deliveries can range from 7 
percent (single dry year) to 68 percent (single wet year) of contractual amounts under 
current conditions, and from 11 percent (single dry year) to 97 percent (single wet year) 
under future conditions.  (Id. at 43-44, 49, Tables 6.4, 6.5, 6.13 and 6.14.)  Over the 20-
year projection, contractual amounts are projected to range from 32 to 38 percent during 
multiple-dry year periods, and from 68 to 97 percent during single wet periods.  (Id. at 
43-44, 49, Tables 6.4, 6.5,  6.13 and 6.14.) 

 
An interesting feature of the DWR Report is its recognition that SWP contractors may be 
able to utilize higher projection figures on an individualized basis than the projections set 
forth above that apply generally to all of the contractors.  The DWR Report states that 
“the CALSIM II simulations model the practice of certain contractors to carry over water 
supply from the year in which it was allocated and have it delivered in the following year, 
as allowed by Article 56 of their contract.”  (See 2009 DWR Report at 57.)  Under certain 
criteria, Article 56 allows a SWP contractor to “carry over” a portion of its Table A water 
that it does not use during the year.  Generally, carryover water is water that has been 
exported from the Delta during the year, has not been delivered to the contractor, and has 
remains stored in the San Luis Reservoir for delivery in the following year, provided it 
does not interfere with DWR’s operation and management of SWP supplies.  According 
to the DWR Report, while the long-term average percentage values of SWP Table A 
deliveries continue to be directly applicable to all SWP contractors (i.e., 60% of Table A 
during normal conditions over the 20-year projection), values for individual years or 
averages over shorter periods of time, such as a dry-year period or a wet-year period, can 
vary among the contractors according to the amount of water they may hold over from 
one year to the next under Article 56.  (See 2009 DWR Report at 57.)  Those projections 
for individual SWP contractors are maintained by DWR through its SWP Delivery 
Reliability website.  (See http://baydeltaoffice.water.ca.gov/swpreliability/index.cfm.) 
 
For CLAWA, the noticeable difference in projected deliveries of SWP supplies is during 
wet year periods.  Whereas the DWR Report indicates generally that single-wet year 
deliveries of Table A supplies will range from 68 percent under current conditions to 97 
percent under future conditions (i.e., 100 percent never being available), the projections 
that are specific to CLAWA show the Agency’s ability to receive 79 percent of its Table 
A supplies in a single-wet year during current conditions and 100 percent under future 
conditions.  Notwithstanding this difference in favor of CLAWA, this 2010 Plan assumes 
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and utilizes the lower wet-year projections that apply generally to all SWP contractors. 
 

To ensure a conservative analysis, the DWR Report expressly assumes and accounts for 
the institutional, environmental, regulatory, and legal factors having the potential to affect 
SWP supplies, including but not limited to: water quality constraints, fishery protections, 
requirements under State Board Water Rights Decision 1641, and the operational 
limitations imposed by the biological opinions issued by the U.S. Fish & Wildlife Service 
for the protection of delta smelt (December 2008) and the National Marine Fisheries 
Service for the protection of anadromous species (June 2009).  The DWR Report also 
considers the potential effects of Delta levee failures and other seismic or flood events.  
(See, e.g., DWR Report at 19-24, 25-28, 29-35, Appendices A, A-1, A-2, B.)  Notably, 
the DWR Report assumes that all of these restrictions and limitations will remain in place 
over the next 20-year period and that no actions to improve the Delta will occur, even 
though numerous legal challenges, various Delta restoration processes, and new legal 
requirements for Delta improvements are currently underway (i.e., Bay Delta 
Conservation Plan, Delta Vision, Delta Plan, etc.).  Finally, DWR’s long-term SWP 
delivery reliability analyses expressly incorporate assumptions that account for potential 
supply shortfalls related to global climate change.  (See, e.g., DWR Report at 19, 29-30, 
Appendices A-B.)  Based on these and other factors, the DWR Report presents extremely 
conservative projections of SWP delivery reliability, which makes the projections useful 
from a long-range urban water supply planning perspective.  (See, e.g., Sonoma County 
Water Coalition v. Sonoma County Water Agency (2010) 189 Cal.App.4th 33; 
Watsonville Pilots Association v. City of Watsonville (2010) 183 Cal.App.4th 1059; 
Vineyard Area Citizens for Responsible Growth v. City of Rancho Cordova (2007) 40 
Cal.4th 412.) 
 
In addition to the discussion above and the information and analyses provided in the 
DWR Report, Appendix G to this Plan includes a detailed summary and discussion of the 
various recent factors having the potential to affect SWP supplies.  Indeed, recent rulings 
in various legal actions affecting Delta water supplies, along with other factors, may 
support higher estimates of average annual SWP deliveries than projected in the 2009 
DWR Report.  While this may lead DWR to increase its projections in its next scheduled 
report, the 2009 DWR Report remains the best available information concerning the 
long-term delivery reliability of SWP supplies.  In accordance with the UWMP Act and 
the discussions herein, Figure 7 shows the projected availability of SWP supplies during 
normal, single-dry, and multiple dry year scenarios over the next 20-year projection and 
beyond.   
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FIGURE 6 
HISTORICAL SWP ALLOCATIONS, 1978-2011 

 
 

FIGURE 7 
PROJECTED SWP ALLOCATIONS  
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FIGURE 8 
HISTORICAL PRECIPITATION AT LAKE ARROWHEAD, 1948-2005 

 

Source:  NCDC 2008.  Data for Lake Arrowhead reporting station. 
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As reflected herein, the DWR Report indicates that SWP deliveries to CLAWA can be as 
low as 7 to 11 percent of the Agency’s Table A allocation during single-dry year events 
over the next 20-year planning horizon.  Based on CLAWA’s Table A allocation of 5,800 
acre-feet per year, a single-dry year scenario according to the DWR Report could result 
in Table A deliveries of 406 to 638 acre-feet.  Notably, in the 50-year history of the SWP, 
DWR has never implemented a final Table A percentage allocation down to 7 or 11 
percent.  Moreover, and as explained above, the projections in the DWR Report for 
normal, single-dry, and multiple-dry year periods are based on several conservative 
assumptions, several of which no longer exist in fact.  Notwithstanding, CLAWA’s 2010 
Plan relies upon the DWR Report and its SWP delivery projections to ensure a 
conservative analysis and estimate of future SWP deliveries. 
 
The possibility of CLAWA receiving a SWP Table A allocation of only 7 to 11 percent in 
a single-dry year scenario does not mean that the Agency will not have sufficient supplies 
to meet its projected demands.  To the contrary, CLAWA has rights and access to other 
resources that add to its overall water supply reliability.  Thus, in a single-dry (or 
multiple-dry) scenario affecting SWP supplies from Northern California, CLAWA’s 
Houston Creek supplies in Southern California may be available in normal or above-
normal amounts.  Table 5A above shows that CLAWA has obtained an average of 481 
acre-feet per year from Houston Creek over the last 20-year period and that those 
diversions have averaged approximately 580 acre-feet per year since 2002-2003 and were 
as high as 1,082 acre-feet in 2007-2008.  CLAWA also has access to stored water 
supplies.  As described above, CLAWA can access 1,000 acre-feet of water under certain 
conditions pursuant to its agreement with the San Gorgonio Pass Water Agency, and up 
to a total of 1,650 acre-feet of water under certain conditions pursuant to its agreement 
with the San Bernardino Valley Municipal Water District (SBVMWD).  Also discussed 
above, CLAWA’s agreement with SBVMWD and the Lake Arrowhead Community 
Services District (LACSD) gives CLAWA the right during years of low SWP allocation 
to utilize a portion of the water it otherwise delivers to LACSD.  Furthermore, CLAWA’s 
contractual relationship with DWR provides flexibility regarding the amount of SWP 
supplies the Agency may receive in a single-dry year to meet minimum demands for 
domestic supply, fire protection, and sanitation purposes.  (See DWR Contract, Article 
18(a).)  For example, in 1991, the state faced a serious shortfall and reduced approved 
allocations to 30%.  During that time, CLAWA requested DWR to approve a minimum 
water delivery of 1,950 ac-ft/year for domestic, health and safety, and fire protection 
purposes, which was approved by DWR.  In the future DWR has the same authority to 
approve SWP deliveries to CLAWA that are greater than 7 to 11 percent of its Table A 
allotment to  meet the Agency’s minimum demands for domestic supply, fire protection, 
and sanitation purposes. 
 
In addition to the factors discussed above which help ensure a sufficient water supply to 
CLAWA during potential shortage periods, it should be noted that in critical dry years, 
DWR has organized a program known as the Drought Water Bank or the Dry Year Water 
Purchase Program.  Under the program, DWR purchases water from willing sellers 
(primarily from water suppliers upstream of the Delta), and makes those supplies 
available for purchase by water agencies that are at risk of experiencing water shortages 
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and require supplemental water supplies to meet anticipated demands.  (DWR, 2011.)  
Additional information regarding the Drought Water Bank and related issues can be 
found at:  http://www.water.ca.gov/drought/bank. 
 
Also notable, to help ensure system reliability in dry-year periods, in 1999 DWR 
completed construction of a new tunnel intake structure in Lake Silverwood (at which 
time CLAWA also installed two new 100 horsepower pumps in the intake structure).  
Those improvements enable CLAWA to reliably pump water in the event of lower lake 
levels, which is a vital feature for single-dry, multiple-dry, or emergency conditions.    In 
addition, during the 2004-05 year CLAWA added a single 500 horsepower electric 
motor-driven pump at one of its six transmission booster stations to further increase 
system reliability and fire protection capabilities. 
 
Beyond the various ways that CLAWA is able to manage its supply during shortage 
conditions, the Agency is equally equipped to manage its demands.  In 1991, CLAWA 
adopted Ordinances No. 44 & 45 which established an Agency-wide water conservation 
plan (copies of these ordinances are included as Appendix E).  Also in 1991, CLAWA 
submitted a comprehensive conservation plan to the State Water Resources Control 
Board (copy of the plan is included as Appendix F).  These ordinances and conservation 
plan remain in effect today and CLAWA’s Board is authorized to implement the 
provisions of those plans as necessary.  A more detailed discussion of the Agency’s water 
conservation and water shortage contingency plans are presented in Section 6 below 
entitled Demand Management Measures. 
 
Based on the information and analyses above, Table 6 below summarizes the reliability 
of SWP and Houston Creek supplies available to CLAWA during average, single-dry, 
and multiple dry-year periods.  As explained in this 2010 Plan, a dry period affecting 
Northern California and the SWP does not necessarily mean that the same dry conditions 
are affecting Southern California and Houston Creek.  This relationship and mix of 
resources provides an added element of reliability to the Agency’s overall water supply 
portfolio.  In fact, as reflected in Table 5A and Figure 6 above, the Agency has been able 
to divert substantial quantities of water from Houston Creek in years when the SWP is 
experiencing dry year allocations.  The type of complex modeling that has been prepared 
to predict the availability of SWP supplies during normal, single-dry, and multiple-dry 
year periods has not been prepared for Houston Creek.  Therefore, based on the data 
discussed above regarding water supplies historically available to CLAWA, the Agency 
has employed the conservative approach of assuming that average amounts of Houston 
Creek water will be available to the Agency during single-dry and multiple-dry periods 
affecting the SWP.  This approach is conservative because Houston Creek amounts have 
been above 481 acre-feet in previous dry years affecting the SWP, and in years when 
Houston Creek has experience dry conditions, SWP allocations generally have been 
normal or above normal.  (See Table 5A and Figure 6.) 
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TABLE 6 
WATER SUPPLY RELIABILITY 

 

 
 
Figure 9 shows the historical allocations from the SWP and the total water deliveries 
made by CLAWA (including SWP and Houston Creek supplies).  The discussion above 
and Figure 9 below show that the Agency’s combined supplies from the SWP and 
Houston Creek are very reliable in meeting Agency demands.  While fluctuations may 
occur with either source, the SWP has been able to deliver an average allocation of 75% 
over the past 15 years and Houston Creek diversions have averaged 481 ac-ft per year 
over the last 20 years.  Going forward, the SWP is anticipated to deliver approximately 
65% allocations in 50% of the years.  (See Appendix D, 2009 DWR Report, Executive 
Summary, Figure 1.) 
 

FIGURE 9 
SWP APPROVED ALLOCATIONS AND CLAWA’S WATER DELIVERIES 
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Water Shortage Contingency Planning  

 
Water Shortage Stages of Action and Triggering Mechanisms  

CLAWA has developed a staged plan designed for reducing supplies to its wholesale 
customers and limiting retail customers to a base-line amount.  The Agency enacted 
Ordinance No. 44 in February of 1991, establishing a water conservation program, which 
is implemented by Ordinance No. 45, adopted in April of 1991. 
 
These ordinances will implement the Agency's water shortage contingency plan.  Copies 
are provided in Appendix E.  
 
Response Plan for Catastrophic Interruption of Water Supplies  

The most likely events which could cause CLAWA to sustain a catastrophic interruption 
in water supply are wildland fires, earthquakes, and system failure.  CLAWA has recently 
prepared emergency response plans and participated in the preparation of a regional 
hazard mitigation plan.  Each of these plans attempts to mitigate the effects of these 
catastrophic interruptions in water supply.   
 
The primary effect of fires and earthquakes on water supply is the interruption of 
electrical power throughout the San Bernardino Mountains.  During the 2003 “Old Fire”, 
most of CLAWA’s service area was without electrical power for approximately two 
weeks.  CLAWA was able to successfully avoid water supply interruptions by installing 
permanent natural gas engine operated standby generators at each of its main treatment, 
pumping, and operations facilities.  The primary concern related to earthquakes is the 
potential damage to CLAWA’s treatment, storage and transmission/distribution facilities.  
In order to minimize system damage during an earthquake, CLAWA’s facilities have 
been designed and/or upgraded in accordance with the most current building and safety 
requirements and have generally been constructed with multiple units where feasible to 
minimize the system disruption if a single unit is damaged. 
 
CLAWA has also stockpiled various materials necessary to repair pipeline breaks and 
leaks in order to minimize outages during catastrophic events. 
 
Three Year Minimum Water Supply 

In accordance with Section 10632(a)(2) of the UWMP Act (2011), Table 7 below lists the 
estimated minimum water supply available over the next three years, based upon the 
driest three year sequence on record for the Agency.  As explained in this Plan, 
CLAWA’s supplies are mainly comprised of SWP Table A deliveries and diversions 
from Houston Creek.  The advantage provided by this mix of resources is that a dry 
period affecting Northern California and the SWP does not necessarily mean that the 
same dry conditions are affecting Southern California and Houston Creek.  In fact, the 
Agency has been able to divert substantial quantities of water from Houston Creek in 
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years when SWP allocations have been below normal.  This relationship provides an 
added element of reliability to the Agency’s overall supply portfolio.  At the same time, 
however, it serves as a unique factor in evaluating the Agency’s driest three year 
sequence on record.  Notably, the Agency’s withdraws from Silverwood Lake in any 
given year are deemed to be supplies derived from Houston Creek up to the total amount 
of supply available from that source.  In a typical scenario, the Agency then uses its SWP 
Table A supplies to meet the difference between total annual demand and the amount 
available from Houston Creek.  Accordingly, a dry sequence for Houston Creek means 
that the Agency utilizes more of its SWP Table A supply. 
 
Based on this approach and its existing and projected service area demands, CLAWA 
considers its SWP Table A allotment as the Agency’s primary water supply.  Therefore, 
for purposes of evaluating the Agency’s estimated minimum water supply available over 
the next three years based upon the driest three year sequence on record, the Agency 
believes the most conservative approach is to base its evaluation on the driest three years 
on record for SWP deliveries.  The driest three years on record for CLAWA’s SWP 
supply were from 2008-2010.  During that period, the approved SWP Table A allocations 
from DWR were 35%, 40%, and 50% respectively (resulting in an average approved 
allocation of 41% or 2,378 ac-ft per year).  The next driest three-year period was from 
1991-1993 when the average approved allocation was 58% or 3,364 ac-ft per year.  It 
should be noted that CLAWA’s average annual demand is not anticipated to reach 3,300 
ac-ft in one year until approximately the year 2040.  Therefore, on average, CLAWA is 
projected to be able to satisfy its total projected demands throughout the 20-year planning 
horizon and well beyond that time, even during single-dry and multiple dry year 
scenarios. 
 
 

TABLE 7 
ESTIMATED 3-YEAR MINIMUM WATER SUPPLY 

 
Multiple Dry Water Years1

 
Year 1 
2008 

(Volume) 

 
Year 2 
2009 

(Volume) 

 
Year 3 
2010 

(Volume) 
2,030 
(35%) 

2,320 
(40%) 

2,900 
(50%) 

1  Unit of Measure: Ac-ft/Year.  Actual three driest years on record for CLAWA for 
SWP allocations.  
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Water Shortage Emergency Response  

Catastrophic Supply Interruption Plan 

The most likely events which could cause CLAWA to sustain a catastrophic interruption 
in water supply are wildland fires, earthquakes, and system failure.  CLAWA has recently 
prepared emergency response plans and a participated in the preparation of a regional 
hazard mitigation plan.  Each of these plans attempts to mitigate the effects of these 
catastrophic interruptions in water supply.   
 
The primary effect of fires and earthquakes on water supply is the interruption of power 
throughout the San Bernardino Mountains.  During the 2003 Old Fire, most of CLAWA’s 
service area was without power for approximately two weeks.  CLAWA was able to 
successfully mitigate this situation by installing standby generators at each of its main 
treatment, pumping, and operations facilities.  The primary concern related to 
earthquakes is the potential damage to CLAWA’s treatment, storage and distribution 
facilities.  In order to minimize system damage during and earthquake, CLAWA’s 
facilities have been designed in accordance with the most current building and safety 
requirements and have generally been constructed with multiple units to minimize the 
system disruption if a single unit is damaged. 
 
As indicated above, the 2009 DWR Report addresses a variety of issues having the 
potential to affect the availability and reliability of SWP supplies, including the potential 
for catastrophic failures in the Delta.  For instance, the DWR Report states the following 
with regard to vulnerability of Delta levees to failure:  Delta levees provide constant 
protection from flooding because most lands in the Delta are below sea level.  Most Delta 
levees, however, do not meet modern engineering standards and are highly susceptible to 
failure.  Levees are subject to failure at times of high flood flows, but also at any time of 
the year due to seepage or the piping of water through the levee, slippage or sloughing of 
levee material, or sudden failure due to an earthquake.  According to the URS Corp./Jack 
R. Benjamin & Associates report, Delta Risk Management Strategy (DRMS), Phase 1: 
Risk Analysis (DWR, 2008), the risk of levee failure in the Delta is significant, as shown 
by the fact that most islands in the Delta have flooded at least once over the past 100 
years, with many flooding at least twice.  Since 1900, there have been 158 levee failures.  
A breach of one or more levees and island flooding may affect Delta water quality and 
water operations.  Depending on the hydrology and the size and locations of the breaches 
and flooded islands, a significant amount of saline water may be drawn into the interior 
Delta from Suisun and San Pablo bays.  At the time of island flooding, exports may be 
drastically reduced or ceased to evaluate the salinity distribution in the Delta and to avoid 
drawing higher saline water toward the pumps.  The introduced salinity then could 
become dispersed and degrade Delta water quality for a prolonged period because of 
complex relationships between delta inflows, tidal mixing, and the time taken to repair 
the breaches.  (See 2009 DWR Report at 31.) 
 
A large earthquake in the Delta causing significant levee failures and island flooding 
could lead to multiyear disruptions in water supply, significant water quality degradation, 
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as well as permanent flooding of several islands.  Such permanent multi-island flooding 
would probably lead to increased salt water intrusion into the Delta during seasonal low 
inflows.  Maintaining Delta water quality when several islands are flooded and breaches 
are open would require additional Delta inflow because the volume of water coming into 
the Delta on the flood tide would increase, requiring more fresh water from the rivers to 
prevent the saline water from extending into the Delta.  When SWP and CVP pumping 
are restarted, Delta inflow would need to increase again beyond the pumping amount in 
order to prevent water quality degradation in the Delta.  This chain of events would 
significantly affect water supply reliability by limiting pumping and requiring additional 
reservoir releases to generate the needed higher Delta inflows.  A worst case scenario for 
water supply effects would be a moderate or large earthquake causing extensive levee 
failure in the late summer or fall of a dry year.  The levee break on Middle River and 
subsequent flooding of Upper Jones Tract in 2004 is a small-scale example of this 
phenomenon.  Following the break, Delta pumping was curtailed for several days to 
prevent seawater intrusion.  Water shipments down the California Aqueduct were 
continued through unscheduled releases from San Luis reservoir. Also, Shasta and 
Oroville reservoir releases were increased to provide for salinity control in the Delta.  A 
growing concern about the long-term viability of the Delta’s levee system led to the 
initiation of the Delta Risk Management Strategy. (See 2009 DWR Report at 31.) 
 
In connection with its analysis of potential levee failures in the Delta, the DWR Report 
also discusses the Delta Risk Management Strategy, as follows:  The Delta Risk 
Management Strategy is being developed in two phases.  Phase 1 is the analysis of the 
risk of levee failures and the associated potential economic, environmental, and public 
health and safety effects.  The final Phase 1 Report was completed in February 2009.  
Phase 2, expected to be completed by Summer 2010, is to develop and evaluate strategies 
to reduce risks from levee failures.  [The Phase 2 Report was recently completed and 
released in June 2011.]  The risk analysis includes the likely occurrence of earthquakes of 
varying magnitudes in the region, future rates of subsidence given continued farming 
practices, the likely magnitude and frequency of storms, and the potential effects 
associated with global climate change (sea level rise, climate change, temperature 
change).  Estimated risks to the Delta were made for 50-, 100-, and 200-year projections 
since risk can be expected to increase with time.  The Delta Risk Management Strategy 
looks a several hazards to levees:  seismic events that cause levee failures, flood flows 
that can overtop levees or cause levee failure by increased pressure and seepage, 
undetected problems during non-flood flow periods, and erosion due to high wind waves.  
The level of risk of failure of Delta levees was determined by considering:  the frequency 
of different magnitudes of hazards that can challenge the integrity of Delta levees, how 
vulnerable different levee reaches are to hazards, how hazards and levee vulnerabilities 
combine to produce levee failure, and the economic and ecosystem effects due to levee 
failure.  The analysis assumes that existing regulatory and management practices will 
continue.  (See 2009 DWR Report at 32.) 
 
With respect to potential interruption or disruption of SWP deliveries due to an 
earthquake scenario, the DWR Report states the following:  A strong earthquake 
affecting the Delta could cause simultaneous levee failures on several islands, with these 
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islands flooding simultaneously.  Preliminary analysis indicates that some water may not 
be treatable by municipal agencies for many months due to high organic carbon 
concentrations.  This would extend the period that Delta water supply would be 
unavailable for urban users.  Key findings of the Phase 1 report on possible effects on 
SWP deliveries due to earthquake are: 
 

• A moderate to large earthquake capable of causing multiple levee failures could 
happen in the next 25 years. 

• There is about a 40% chance of 27 or more islands simultaneously failing during a 
major earthquake. 

• Extensive levee failure would most likely occur in the west and central Delta. 
• Levee repairs could take more than 2.5 years and exports from the Delta could be 

disrupted for about a year with a loss of up to 8 maf of water. 
• By 2050, the risk of island flooding from seismic events is expected to increase 

by 35% over 2007 conditions, if a seismic event has not occurred.  (See 2009 
DWR Report at 32.) 

 
The DWR Report also discusses potential interruption or disruption of SWP deliveries 
due to floods, a “sunny day” event (levee failure during non-flood times that is not caused 
by an earthquake), and combined events.  (See 2009 DWR Report at 32-33.) 
 
In light of these factors, the DWR Report also discusses the emergency preparedness and 
response plan that has been prepared by DWR.  The DWR Report describes that plan as 
follows:  As part of its efforts to reduce effects to the SWP should a levee failure occur, 
DWR has initiated the development of the DWR Delta Flood Emergency Preparedness 
and Response Plan.  DWR has emergency response procedures for a Delta levee failure 
in place but the DWR Delta Flood Emergency Preparedness and Response Plan will 
enhance the state’s ability to prepare for, respond to, and recover from a catastrophic 
Delta levee failure.  This new scalable plan will provide DWR with updated techniques 
and procedure should a catastrophic Delta levee failure occur.  This plan will be DWR’s 
roadmap for coordinating the protection of life and property with our local, state, and 
federal partners in a levee disaster while protecting the state’s water system.  DWR has 
completed the first of two phases of engineering design work intended to enhance the 
state’s ability to respond to large-scale levee failures or floods in the Delta.  In the first 
phase, DWR conducted a discovery process to analyze previously developed plans and 
procedures and to identify current DWR capabilities for response to emergencies and 
disasters in the Delta.  In the second phase, DWR will further engage its response 
partners in local, state, and federal government, and in the private sector to develop a 
more detailed DWR Delta Flood Emergency Preparedness and Response Plan.  This 
response plan will be consistent with and in compliance with California’s Standardized 
Emergency Management System and with the National Incident Management System.  
The main goal of the plan is to reduce the recovery time from a catastrophic levee failure 
of Delta water users.  This will be achieved through the development of new response 
tools, enhanced response methods, and clarifying response roles in the Delta.  (See 2009 
DWR Report at 33-34.) 
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In the event of an emergency condition in the Delta as described above, CLAWA is 
uniquely and advantageously situated with respect to its continued access to water 
supplies.  As indicated herein, CLAWA derives its water supply from Silverwood Lake, 
which acts like a storage reservoir for the SWP and Houston Creek supplies available to 
the Agency.  In fact, CLAWA’s water supply from Houston Creek provides the first line 
of defense and response to any catastrophic event affecting SWP supplies.  As discussed 
herein, CLAWA maintains the right to appropriate up to 1,302 acre-feet per year from 
Houston Creek and, over the last 20-year period, CLAWA has been able to divert an 
average of 481 acre-feet per year from that source.  Since 2002-2003, CLAWA’s 
diversions from Houston Creek have averaged approximately 580 acre-feet per year.  
(See Table 5A above.)  Despite the historic reliability of Houston Creek, the potential 
scenario must be noted (although it appears to have occurred only once in the last 20 
years) that critical drought conditions in the San Bernardino Mountains could result in no 
water being available to CLAWA from that source.  (See Table 5A above.)  In that event, 
the following additional measures are in place to help ensure an adequate supply is 
available to meet the Agency’s minimum demands for domestic, fire protection, and 
sanitation purposes. 
 
CLAWA also has access to stored water supplies during an emergency situation affecting 
the Delta.  As described above, CLAWA can access 1,000 acre-feet of water under 
certain conditions pursuant to its agreement with the San Gorgonio Pass Water Agency.  
CLAWA can also access a total of 1,650 acre-feet of water under certain conditions 
pursuant to its agreement with the San Bernardino Valley Municipal Water District 
(SBVMWD).  All of those supplies are held in Silverwood Lake and are thus can 
function as a local water resource in the event of an interruption to Delta deliveries.  Also 
discussed above, CLAWA’s agreement with LACSD and SBVMWD gives CLAWA the 
right during years of low SWP allocation to utilize a portion of the water it otherwise 
delivers to LACSD.  Under that arrangement, water deliveries to LACSD and/or 
CLAWA are limited to 15% of SBVMWD’s approved SWP allocations for that year, 
which can provide substantial assistance under emergency conditions.  For example, even 
where SBVMWD received only 10% of its SWP allocation (i.e., 10,260 ac-ft), up to 15% 
of that (i.e., 1,539 ac-ft) could be available for delivery to CLAWA and LACSD. 
 
Another important factor in an emergency situation is that DWR maintains the final 
authority and discretion regarding SWP deliveries to CLAWA and CLAWA’s ability to 
utilize the water supplies contained in Silverwood Lake.  That authority and discretion of 
DWR is expressly set forth in CLAWA’s contract for SWP water, which states: 
  

In any year in which there may occur a shortage due to drought or any 
other cause whatsoever, in the supply of project water available for 
delivery to the contractors, with the result that such supply is less than the 
total of the annual entitlements of all contractors for that year, the State 
shall allocate the available supply in proportion to each contractor’s 
annual entitlement as set forth in its Table A for that year and shall reduce 
the allocation of project water to each contractor using such water for 
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agricultural purposes and to each contractor using such water for other 
purposes by the same percentage of their respective annual entitlements 
for that year; Provided, that the State may allocate on some other basis if 
such is required to meet minimum demands of contractors for domestic 
supply, fire protection, or sanitation during the year.  (DWR Contract, 
Article 18(a) – Shortages; Delivery Priorities.) 

 
DWR has exercised this type of authority and discretion in the past with respect to 
CLAWA’s SWP allocation.  As discussed above, the SWP faced a serious shortfall in 
1991, and DWR reduced SWP allocations to 30 percent of Table A.  To ensure a 
sufficient and reliable supply, CLAWA requested DWR to approve a minimum water 
delivery of 1,950 ac-ft/year for domestic, health and safety, and fire protection purposes, 
and that request was approved by DWR.  The DWR Report indicates that a catastrophic 
levee failure, earthquake, or other emergency event in the Delta could cause a complete 
interruption to SWP deliveries such that no allocations could be made by DWR.  As 
provided above, DWR has several emergency preparedness and response plans in place 
to restore Delta deliveries as safely and quickly as possible.  In the intervening period, 
Article 18(a) above shows that DWR also maintains complete authority and discretion in 
how to allocate limited SWP supplies that may already exist south of the Delta.  For 
instance, DWR could implement a temporary response whereby SWP contractors that do 
not have access to sufficient groundwater, local surface water, or other supplies could 
rely more heavily on SWP supplies contained in storage and/or regulating reservoirs 
within the SWP system.  As applied to CLAWA, although other SWP contractors utilize 
Silverwood Lake to obtain their SWP supplies, many of those agencies have access to 
substantial emergency supplies such as groundwater and regional and local surface 
reservoirs.  As one example, the Metropolitan Water District’s Diamond Valley 
Reservoir is said to hold an emergency supply capable of satisfying all of Metropolitan’s 
demands for up to six months.  In light of these and other factors, DWR would be 
authorized to allocate an amount of SWP supplies to CLAWA to meet the Agency’s 
minimum demands for domestic supply, fire protection, and sanitation purposes. 
 
For any emergency scenario affecting SWP supplies, it must also be noted that water 
agencies on a statewide, regional, and local basis would implement their respective water 
shortage contingency plans and related measures to achieve extraordinary water 
conservation.  As a general matter, and including a scenario of a local earthquake 
affecting facilities used to pump water from Silverwood Lake to the regulating tanks and 
reservoirs in Crestline, CLAWA would convene a meeting among the local water 
agencies to coordinate a plan for using and distributing water in the mountain area to 
satisfy minimum demands.  Such a plan could involve maximizing the use of local 
surface and groundwater supplies, using existing infrastructure to deliver water to most 
critical needs, requesting non-permanent residents and visitors to leave the mountain 
area, and using bottled water as needed.  In addition, CLAWA would implement and 
enforce specific actions according to its existing ordinances to minimize water demands 
among its wholesale and retail customers.  Those actions are further discussed below, 
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TABLE 8 
PREPARATION ACTIONS FOR A CATASTROPHE  

 
Possible Catastrophe  Summary of Actions 
Regional power outage  Standby generators have been installed at all critical 

facilities to ensure continuous operation during a power 
outage.  Staff will monitor facilities to ensure proper 
operation. 

Earthquake  CLAWA’s facilities have been designed and retrofitted 
if necessary to ensure safety during seismic events.  
CLAWA has also stockpiled essential materials to fix 
broken or leaking pipelines throughout the transmission 
and distribution systems.  Standby generators have been 
installed at all critical facilities to ensure continuous 
operation during a power outage.  Staff will monitor 
facilities to ensure proper operation. 

Wildland Fires  CLAWA field crew actively performs weed abatement 
to minimize potential damage to facilities during fires.  
Standby generators have been installed at all critical 
facilities to ensure continuous operation during a power 
outage.  Staff will monitor facilities to ensure proper 
operation. 

 
 
Prohibitions, Penalties, and Consumption Reduction Methods 

Mandatory Prohibitions on Wasting Water 

Ordinance No. 44 contains mandatory prohibitions against specific water use practices 
during water shortages, including, but not limited to, prohibiting using water to wash cars 
or buildings.  Please see Appendix E for specifics on wasteful practices which are 
prohibited by Ordinance No. 44.   
 
Consumption Reduction Methods in the Most Restrictive Stages  

CLAWA’s water conservation ordinance includes methods to reduce consumption on a 
staged basis.  For wholesale customers, CLAWA will use 2004 as a base year and 
determine the amount of water which the Agency delivered to each wholesale customer 
during each month of 2004.  Each wholesale customer will then be allowed to receive 
from CLAWA, each month, a percentage of the quantity of water which the Agency 
delivered to that wholesale customer during the corresponding month of the base year.  
Each stage progressively reduces the percentage of the base year allocation as water 
shortages worsen. 
 
All retail customers are charged a base rate up to a certain quantity of water without 
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payment of an additional charge.  During a shortage, surcharges for water consumption in 
excess of the base quantity are increased in each restrictive stage.  The ordinance also 
provides for increasingly stringent prohibitions of nonessential uses of water. 
 
Penalties or Charges for Excessive Use  

Ordinance No 44, Section 4A, includes surcharges for water use in excess of a basic 
allocation.  Both the allocation and the surcharges become more stringent in more severe 
water shortages. 
 
Water Shortage Contingency Financial Planning 

Effects of Water Shortage on CLAWA Revenues and Expenditures  
 
CLAWA currently has sufficient funds to cover yearly shortfalls in revenue as a result of 
decreased water supply and deliveries.  In 2005, the Agency created separate accounts 
within the general fund in order to allocate money for things such as capital improvement 
projects, debt service, and operations. 
 
Draft Water Shortage Contingency Resolution or Ordinance  
 
CLAWA’s Water Shortage Contingency Resolution has already been enacted.  Please see 
Appendix F, Resolution 475, Resolution of the Board of Directors of Crestline-Lake 
Arrowhead Water Agency Adopting an Urban Water Shortage Contingency Plan. 
 
Mechanism to Determine Reductions in Water Use  
 
CLAWA monitors its water supply, use, and system losses on a monthly basis.  When a 
water shortage occurs and a stage of water conservation is declared, Agency staff will 
continue to monitor water use in order to determine actual reductions in water use. 
 
Supply Management 
 
In addition to the water shortage contingency plans discussed above, the Agency is 
developing means to manage the effects of low allocation years on the SWP.  Figure 10 
depicts a scenario in which the average demand within the Agency is greater than the 
available supply.  As discussed below, and as partially depicted in Figures 10A through 
12, various management measures would be available to CLAWA to reduce and replace 
the shortfall, including, but not limited to, the following: 
 

 Implement mandatory conservation efforts as described in the Agency’s water 
shortage ordinance and conservation plan to reduce actual demands of its 
wholesale and retail customers. 

 Utilize the water available as part of the water transfer agreement with LACSD 
and SBVMWD (see discussion above).  It is anticipated that at least 500 ac-ft of 
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additional water supply can be achieved through this transfer in any given year 
through the year 2020.  In addition, under critical shortage conditions, CLAWA 
can request DWR to provide sufficient SWP supplies to meet the Agency’s 
minimum demands for domestic, fire protection, and sanitation purposes pursuant 
to Article 18(a) of CLAWA’s contract for SWP deliveries (see discussion above).     

 During critically dry years, additional drought relief water is typically available 
through DWR for purchase by the SWP contractors at a higher price (see 
discussion above regarding the DWR Drought Water Bank).  The Agency plans to 
utilize such water to further supplement supply if necessary. 

 Long-term storage of CLAWA’s excess SWP supplies continues to be a viable 
strategy for the Agency.  Preliminary talks have taken place between CLAWA 
and other SWP contractors to explore long-term storage and transfer agreements 
(see discussion above).  Figures 10A through 12 depict water available to be 
stored when supply exceeds demand. 
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FIGURE 10 (WITH FIGURES 10A THROUGH 12) 
LOW WATER SUPPLY MANAGEMENT MEASURES 
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FIGURE 10A (WITH FIGURES 10, 11 AND 12) 
POTENTIAL WATER STORAGE 
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FIGURE 11 (WITH FIGURES 10, 10A AND 12) 
POTENTIAL WATER STORAGE 

 
FIGURE 12 (WITH FIGURES 10A THROUGH 11) 
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Water Quality Impacts on Reliability  

The quality of the Agency’s potable water supply has been historically very good.  In 
January of 2003 the Agency placed four granular activated carbon (GAC) vessels in 
service at its treatment plant site to reduce the level of trihalomethanes (THMs) in the 
drinking water supply and to improve the taste of the treated water.  That proved to be an 
outstanding success, reducing THMs to levels far below the levels permitted by the 
Health Department.  In June of that same year, the Agency installed a second set of four 
additional GAC vessels at the treatment plant site to accommodate increased flows 
resulting from the increased demand experienced during the summer.  In March of 2004, 
the Agency installed the third set of four additional GAC vessels, for a total of 12 GAC 
vessels at the treatment plant site to handle current maximum plant design capacity.  The 
GAC treatment provides a permanent solution to the THM problem. 
 
In addition to the GAC treatment system, the Agency installed a pH control system at the 
Lake Silverwood Water Treatment Plant.  This system has greatly reduced the corrosivity 
of the Agency’s water entering the distribution system and has also enhanced the 
Agency’s water quality. 
 
The Agency does not anticipate any supply reductions in the future due to water quality 
problems associated with the SWP. 
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Water Service Reliability Charts  

The charts below summarize a portion of the information and analyses provided above 
regarding the estimated availability and reliability of CLAWA’s water supplies during 
average, single-dry, and multiple-dry year periods over the next 20-year planning horizon 
and beyond.  In several respects, the charts below provide an extremely conservative 
analysis of the CLAWA’s water supply projections.  Foremost, they assume that no 
Houston Creek supplies would be available to the Agency during single-dry and multiple-
dry year conditions affecting the SWP, even though the information and discussions in 
Section 5 above demonstrate that substantial amounts of Houston Creek water 
historically have been available to the Agency during such conditions.  Furthermore, the 
charts do not include water supplies available to the Agency pursuant to its existing 
transfer and exchange agreements with other agencies.  In addition, the charts do not 
account for the Agency’s potential to store its excess SWP supplies, nor do they include 
additional SWP supplies available to the Agency as carryover water under Article 56, or 
as surplus water under Article 21 or the Turnback Pool program in above normal years.  
Particularly notable, the charts below do not include additional supplies available to 
CLAWA during potentially critical dry years pursuant to Article 18(a) of the Agency’s 
contract with DWR to satisfy minimum demands for domestic, fire protection, and 
sanitation purposes.  Nor do the charts account for CLAWA’s ability to purchase needed 
supplies from the DWR Drought Water Bank.  All of these additional supplies are 
identified and discussed in Section 5 above.  When applied in concert with CLAWA’s 
water conservation policies and programs, the total projected water supplies available to 
the Agency over the next 20-year projection are estimated to be sufficient to meet total 
projected demands during all hydrologic and emergency conditions. 
 
Projected Normal Water Year Supply – AF/Y  

 

  2015 2020 2025 2030 2035 
Supply (SWP + 
Houston Creek)  3,961 3,961 3,961 3,961 3,961 

% of Table A  60% 60% 60% 60% 60% 
 
Projected Normal Water Year Demand – AF/Y  

 

  2015 2020 2025 2030 2035 
Demand  1,500 1,900 2,090 2,250 2,370 
% of year 2010 1  154% 195% 214% 231% 243% 

    1 2010 was unusually low demand year of 976 AF. 
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Projected Normal Year Supply and Demand Comparison – AF/Y  
 

  2015 2020 2025 2030 2035 
Supply totals – Average Year 1 3,961 3,961 3,961 3,961 3,961 
Demand totals – Average Year 1,500 1,900 2,090 2,250 2,370 
Difference (supply minus demand)  2,461 2,061 1,871 1,711 1,591 
Difference as % of Supply  62% 52% 47% 43% 40% 
Difference as % of Demand  164% 108% 90% 76% 67% 

 1 SWP + Houston Creek. 
 
 
Projected Single Dry Year Water Year Supply – AF/Y  
 

  2015 2020 2025 2030 2035 
Supply 1  406 464 522 580 638 
% of Table “A”  7% 8% 9% 10% 11% 

 1 SWP only, under the most conservative assumption that no Houston Creek or other 
supplies would be available.  Please refer to information and discussions in Section 5 above 
which demonstrate that substantial amounts of Houston Creek water historically have been 
available to the Agency during dry year conditions affecting SWP allocations. 

 
Projected Single Dry Year Water Year Demand – AF/Y  
 

  2015 2020 2025 2030 2035 
Demand 1  1,590 2,000 2,200 2,375 2500 

 1 See Table 4A and Figure 5. 
 
Projected Single Dry Year Supply and Demand Comparison – AF/Y  
 

  2015 2020 2025 2030 2035 
Supply (7-11% SWP Allocation)1 406 464 522 580 638 
Demand totals  1,590 2,000 2,200 2,375 2,500 
Difference (supply minus demand)  -1,184 -1,536 -1,678 -1795 -1,862 
Difference as % of Supply  -291% -331% -321% -309% -292% 
Difference as % of Demand  -74% -77% -76% -76% -74% 

 1 SWP only, under the most conservative assumption that no Houston Creek or other 
supplies would be available. 
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Average supply during recent 3-Year Multiple Dry Year period ending in 2010 – AF/Y  
 

  2008 2009 2010 
Supply 1 2,030 2,320 2,900 
% of Table A  35% 40% 50% 

      1 SWP only, under the most conservative assumption that no Houston Creek or other 
supplies would be available.  Please refer to information and discussions in Section 5 above 
which demonstrate that substantial amounts of Houston Creek water historically have been 
available to the Agency during dry year conditions affecting SWP allocations.  Based upon 
years 2008 – 2010, which is the driest three-year sequence on record for CLAWA with respect 
to SWP allocations. 

 
Average demand during recent 3-Year Multiple Dry Year period ending in 2010 – AF/Y 
 

  2008 2009 2010 
Demand  1,886 1,629 976 
% of Average Year 1 126% 109% 65% 

      1 Average Year = 1,500 AF/Y. 
 
Average Supply & Demand Comparison during recent 3-Year Multiple Dry Year period 
ending in 2010 –AF/Y  
 

  2008 2009 2010 
Supply totals 1 2,030 2,320 2,900 
Demand totals  1,886 1,629 976 
Difference (supply minus demand) 144 691 1,924 
Difference as % of Supply  7% 30% 66% 
Difference as % of Demand  8% 42% 197% 

 1 SWP only, under the most conservative assumption that no Houston Creek or other 
supplies would be available.   
 
 
Projected supply during 4-Year Multiple Dry year period ending in 2015 – AF/Y  
 

  2012 2013 2014 2015 
Supply 1 1,972 1,972 1,972 1,972 
% of Table A  34% 34% 34% 34% 

      1 SWP only, under the most conservative assumption that no Houston Creek or other supplies 
would be available.  Please refer to information and discussions in Section 5 above which 
demonstrate that substantial amounts of Houston Creek water historically have been available to 
the Agency during dry year conditions affecting SWP allocations.  Based upon SWP allocation of 
34% according to 2009 DWR Report. 
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Projected demand during 4-Year Multiple Dry year period ending in 2015 – AF/Y 
 

  2012 2013 2014 2015 
Demand 1 1,350 1,500 1,650 1,800 

       1 See Table 4A and Figure 5. 
 
Projected Supply & Demand Comparison during 4-Year Multiple Dry year period ending 
in 2015- AF/Y  

  

 2012 2013 2014 2015 
Supply totals 1  1,972 1,972 1,972 1,972 
Demand totals  1,350 1,500 1,650 1,800 
Difference (supply minus demand) 622 472 322 172 
Difference as % of Supply  32% 24% 16% 9% 
Difference as % of Demand  46% 31% 20% 10% 

     1 SWP only, under the most conservative assumption that no Houston Creek or other 
supplies would be available.  Based upon SWP allocation of 34% according to 2009 DWR 
Report. 
 
 
Projected supply during 4-Year Multiple Dry year period ending in 2030 – AF/Y  
 

  2027 2028 2029 2030 
Supply 1  2,030 2,030 2,030 2,030
% of projected normal  35% 35% 35% 35% 

      1 SWP only, under the most conservative assumption that no Houston Creek or other 
supplies would be available.  Please refer to information and discussions in Section 5 above 
which demonstrate that substantial amounts of Houston Creek water historically have been 
available to the Agency during dry year conditions affecting SWP allocations.  Based upon SWP 
allocation of 35% according to 2009 DWR Report. 
 
Projected demand during 4-Year Multiple Dry year period ending in 2030 – AF/Y  
 

  2027 2028 2029 2030 
Demand 1 2,595 2,630 2,665 2,700 

 1 See Table 4A and Figure 5. 
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Projected Supply & Demand Comparison during 4-Year Multiple Dry year period ending in 
2030- AF/Y 
 

  2027  2028  2029  2030  
Supply totals 1  2,030 2,030 2,030 2,030 
Demand totals   2,595   2,630   2,665   2,700  
Difference (supply minus demand) -565 -600 -635 -670 
Difference as % of Supply  -28% -30% -31% -33% 
Difference as % of Demand  -22% -23% -24% -25% 

      1 SWP only, under the most conservative assumption that no Houston Creek or other 
supplies would be available.  Based upon SWP allocation of 35% according to 2009 DWR 
Report. 
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Section 6:  Demand Management Measures 
 
The Crestline-Lake Arrowhead Water Agency has had a Water Conservation Program in 
effect since 1991.  The program was prepared and submitted to the State Department of 
Water Resources as a condition of permits issued to CLAWA.   
 
CLAWA has also become a member of the California Urban Water Conservation Council 
by executing the Memorandum of Understanding Regarding Urban Water Conservation 
in California (MOU) (CUWCC 1994, as amended June 9, 2010).  The Council is a 
voluntary organization whose members agree to implement reasonable water 
conservation measures.  The Memorandum of Understanding identifies specific Best 
Management Practices (BMPs) for water conservation.  All signatory agencies have 
agreed to make a good faith effort to implement these BMPs.   
 
CLAWA has committed itself to make a good faith effort to implement the BMPs that lie 
within its authority, are technically and economically feasible, and are environmentally 
and socially responsible.  CLAWA’s authority in this regard extends to its own activities 
and those of its direct retail customers.  CLAWA’s wholesale customers are independent 
entities, each of which is responsible for its own water management and water 
conservation efforts.  CLAWA’s water conservation programs are not applicable to its 
wholesale purveyors or their customers.  Section 10620(c) of the Water Code provides:   

 
An urban water supplier indirectly providing water shall not include planning 
elements in its urban water management plan . . . that would be applicable to 
urban water suppliers or public agencies directly providing water, or to their 
customers, without the consent of those suppliers or public agencies. 

 
Nevertheless, in accordance with Water Code section 10608.36, the conservation 
measures and BMPs discussed herein serve as an assessment of CLAWA’s present and 
proposed future measures, programs, and policies to help urban retail water agencies 
within the Agency’s service area achieve their respective water use reductions required 
by the Water Conservation Act of 2009.  CLAWA has advised all of its water purveyor 
wholesale customers of the preparation of this plan, and encourages purveyors to 
implement their own similar programs.  CLAWA will also make the Memorandum of 
Understanding available to all purveyors, with the recommendation that they consider 
joining the Council.   
 
CLAWA’s customers and purveyors already use their water in an extremely efficient 
manner as compared to other areas of southern California.  CLAWA’s annual average 
water consumption is less than 125 gallons/person/day depending on local precipitation.  
In other areas of California, water agencies are attempting to reduce their water 
consumption down from much higher gallon/person/day.  The Agency's water rates are 
also much higher when compared to other areas.  This rate structure contributes to 
efficient water use within CLAWA’s service area.   
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Because water conservation is already strongly practiced within the Agency’s service 
area, specific water conservation measures may yield less benefit in the CLAWA area 
than they would in other areas of the state which use more water on a per capita basis.  
For this reason, the reasonableness and effectiveness of each proposed conservation 
measure needs to be carefully analyzed in light of the conditions unique to the San 
Bernardino Mountains area.   
 
The following sections identify each BMP as defined in the MOU (in boxed text), and 
discuss CLAWA's activities related to it.  Signatories of the MOU are not required to 
provide detailed discussion and analysis of each BMP in their Urban Water Management 
Plans.  (Water Code § 10631(j).)  Nevertheless, the following discussion is provided to 
outline and summarize some of CLAWA’s existing practices and highlights some issues 
which will be evaluated in more detail by CLAWA in the future.  

 
 

Best Management Practices 

 
BMP 1 Interior and Exterior Water Audits and Incentive Programs for 

Single Family Residential, Multifamily Residential, and 
Governmental/Institutional Customers  

 
CLAWA does not currently perform water audits for its customers.  The California 
Department of Water Resources has published a Water Efficiency Guide for Business 
Managers and Facility Engineers (DWR 1994) which provides detailed guidance to users 
for conducting water audits of their facilities.  This publication is available free and 
includes many specific suggestions for water conservation tailored to particular 
categories of businesses and facilities.  Agency staff will review this guide to evaluate its 
potential usefulness to Agency customers. 
 
 
BMP 2   Plumbing, New and Retrofit  
 

Implementation methods shall be at least as effective as delivering retrofit kits 
including high quality low-flow showerheads to pre-1980 homes that do not have 
them and toilet displacement devices or other devices to reduce flush volume for 
each home that does not already have ULF toilets; offering to install the devices; 
and following up at least three times. 
a. Enforcement of Water Conserving Plumbing Fixture Standards Including 

Requirement for Ultra Low Flush (“ULF”) Toilets in All New 
Construction Beginning January 1, 1992 

 
The State of California has mandated the use of low flow fixtures in new construction.  
 

b. Support of State and Federal Legislation Prohibiting Sale of Toilets Using 
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More than 1.6 Gallons per Flush 
 
Status of BMP 2b:  Inactive.  State legislation prohibiting sale of toilets using more than 
1.6 gallons per flush was enacted in October, 1992.]" 
 
The Agency is not currently involved in code enforcement that would prohibit the sales 
of toilets using more than 1.6 gallons per flush. 
 
 c. Plumbing Retrofit 
 
In 1978, CLAWA purchased and distributed water conservation kits to all customers 
within its own retail service area.  These kits included toilet displacement devices, 
shower flow restrictors, dye tablets for detecting leaks, and water conservation 
pamphlets.  CLAWA purchased water conservation kits again in 1988 consisting of the 
same materials.  CLAWA distributed these kits to retail customers who could be 
contacted at their premises.  Those who could not be contacted received notices from 
CLAWA that the kits were available for their use.   
 
In addition, a kit was mailed to each of CLAWA's wholesale purveyor customers along 
with a notice encouraging each of them to implement similar water conservation 
measures within their own retail service areas.  A number of these wholesale customers 
obtained water conservation kits for distribution to their retail customers.  In some cases, 
these kits were obtained from CLAWA's stockpile; in at least one case, a wholesale 
customer arranged separately to purchase water conservation kits from another source.   
 
As part of its Water Conservation Program established in January 1991, CLAWA has 
continued to provide these water conservation kits at no charge to any interested 
customer (CLAWA 1991).  CLAWA also sends notices to its customers periodically 
reminding them that these conservation kits are available.  (See CLAWA Water 
Conservation Plan.) 
 
 
BMP 3   Distribution System Water Audits, Leak Detection and Repair  
 

Implementation methods shall be, at least as effective as, once every three years 
completing a water audit of the water supplier's distribution system using 
methodology such as that described in the American Water Works Association's 
"Manual of Water Supply Practices, Water Audits and Leak Detection"; advising 
customers whenever it appears possible that leaks exist on the customers' side of 
the meter; and performing distribution system leak detection and repair whenever 
the audit reveals that it would be cost effective. 

 
Corrosion of water mains and pipes can eventually result in leaks and other problems.  
Therefore, CLAWA will include corrosion control measures in its overall water 
conservation program.  As part of this corrosion control effort, CLAWA has expanded 
and improved its treatment plant in order to meet drinking water quality requirements.  
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CLAWA’s treatment process now includes pH adjustment which significantly lessens the 
corrosivity index of CLAWA's water.   
 
CLAWA will also begin a program to refurbish its main line appurtenances.  As part of 
this refurbishment, the main line appurtenances will be replaced with corrosion-resistant 
materials.   
 
CLAWA began a valve exercising program in 1989 by hiring a contractor to examine 
each valve in its wholesale distribution system and to exercise, grease, and repair valves 
where necessary.  Thus, if CLAWA has a leak problem, it will be able to isolate the 
problem relatively quickly to minimize water waste.   
 
CLAWA will continue to check every valve every two to three years and will extend this 
program to cover inspection of retail valves as well.   
 
CLAWA has installed a clarifying unit in its treatment plant to remove turbidity from the 
backwash water.  The backwash water is then reclaimed and re-circulated back to the 
headwaters of the treatment plant.  A lift station boosts the backwash water up to two 
water storage tanks and then to the clarifying unit.  Using this new clarifying unit will 
result in reclaiming all backwash water from the treatment plant which was previously 
lost.  (See CLAWA Water Conservation Plan.) 
  
 
BMP 4  Metering with Commodity Rates for All New Connections and 

Retrofit of Existing Connections  
 

Implementation methods shall be, requiring meters for all new connections and 
billing by volume of use; and establishing a program for retrofitting any existing 
un-metered connections and billing by volume of use; for example, through a 
requirement that all connections be retrofitted at or within six months of resale of 
the property or retrofitted by neighborhood. 

 
CLAWA has 16 wholesale customers, four improvement districts which serve 
approximately 1,199 retail connections.  CLAWA's system is completely metered.  
Meters are regularly serviced and replaced as necessary to ensure the accurate recording 
of water quantity delivered.  CLAWA’s rate structure is based upon the quantity of water 
delivered, not upon a flat rate regardless of quantity delivered.   
 
 
BMP 5   Large Landscape Water Audits and Incentives  
 

Implementation methods shall be at least as effective as identifying all irrigators 
of large (at least 3 acres) landscapes (e.g., golf courses, green belts, common 
areas, multi-family housing landscapes, schools, business parks, cemeteries, 
parks and publicly owned landscapes on or adjacent to road rights-of-way); 
contacting them directly (by mail and/or telephone); offering landscape audits 
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using methodology such as that described in the Landscape Water Management 
Handbook prepared for the California Department of Water Resources; and cost-
effective incentives sufficient to achieve customer implementation; providing 
follow-up audits at least once every five years; and providing multi-lingual 
training and information necessary for implementation. 

 
There are no irrigators of large landscapes within CLAWA’s service area.   
 
 
BMP 6  Landscape Water Conservation Requirements for New and Existing 

Commercial, Industrial, Institutional, Governmental, and Multifamily 
Developments  

 
Implementation methods shall be enacting and implementing landscape water 
conservation ordinances, or if the supplier does not have the authority to enact 
ordinances, cooperating with cities, counties and the green industry in the service 
area to develop and implement landscape water conservation ordinances 
pursuant to the 'Water Conservation in Landscaping Act' ("Act") (California 
Government Code 65590 et seq.).  The ordinance shall be at least as effective as 
the Model Water Efficient Landscape Ordinance being developed by the 
Department of Water Resources.  A study of the effectiveness of this BMP will be 
initiated within two years of the date local agencies must adopt ordinances under 
the Act. 

 
The Agency does not have specific landscape water conservation reviews; however, it 
does review water use during its Will-Serve and Application for Water Service process. 
 
 
BMP 7  Public Information  
 

Implementation methods shall be at least as effective as ongoing programs 
promoting water conservation and conservation related benefits including 
providing speakers to community groups and the media; using paid and public 
service advertising; using bill inserts; providing information on customers' bills 
showing use in gallons per day for the last billing period compared to the same 
period the year before; providing public information to promote other water 
conservation practices; and coordinating with other governmental agencies, 
industry groups and public interest groups. 

 
CLAWA will implement a public information program regarding water conservation.  
This program consists of several components.   
 
First, CLAWA will place a fact sheet regarding water conservation along with the water 
quality report it sends annually to its customers.  CLAWA will also utilize the Agency 
website to post relevant information regarding water conservation.  As noted in the 
Department of Water Resources' "Water Conservation Reference Manual, Urban 
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Conservation Measures" (March 1984), fact sheets are easy to update and work well for 
"changeable information."  CLAWA's fact sheet will indicate how water users can 
conserve water (e.g., around the home) and will describe the measures that CLAWA 
itself is using to conserve its overall supply.   
 
Second, in the past, CLAWA has posted outdoor signs near public streets and roadways 
throughout its service area reminding its customers to conserve water.  CLAWA will 
refurbish and repaint these signs and will assure that the signs are placed in strategic 
locations.   
 
Third, CLAWA will issue press releases on a periodic basis in the local newspaper urging 
water conservation and suggesting ways to reduce water use.   
 
Fourth, CLAWA will send each customer an annual notice reminding customers to 
winterize their pipes to prevent breakage and leaking during the winter months.  This 
notice will also indicate that CLAWA is entitled to shut off service to property if it 
suspects that breaks or leaks have occurred.  (See CLAWA Water Conservation Plan.) 
 
BMP 8   School Education  
 

Implementation methods shall be, at least as effective as, ongoing programs 
promoting water conservation and conservation related benefits including 
working with the school districts in the water supplier's service area to provide 
educational materials and instructional assistance. 

 
CLAWA does not currently offer a school education program, although the Agency will 
provide speakers to schools upon request.   
 
 
BMP 9   Commercial and Industrial Water Conservation  
 

Implementation methods shall be at least as effective as assuring the review of 
proposed water uses for new commercial and industrial water service and making 
recommendations for improved water use efficiency before completion of the 
building permit process. 

 
CLAWA does not currently have a program of contacting high water users.  However, 
the Agency does work closely with water users upon request.   
 
 
BMP 10  New Commercial and Industrial Water Use Review  
 
Implementation methods shall be at least as effective as assuring the review of proposed 
water uses for new commercial and industrial water service and making 
recommendations for improved water use efficiency before completion of the building 
permit process. 
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CLAWA reviews water use during its Will-Serve and Application for Water Service 
process.  CLAWA serves few commercial accounts and no industrial users. 
 
 
BMP 11  Conservation Pricing  
 
Implementation methods shall be at least as effective as eliminating non-conserving 
pricing and adopting conserving pricing.  For signatories supplying both water and 
sewer service, this BMP applies to pricing of both water and sewer service.  Signatories 
that supply water but not sewer service shall make good faith efforts to work with sewer 
agencies so that those sewer agencies adopt conservation pricing for sewer service.   
"Non-conserving pricing provides no incentives to customers to reduce use.  Such pricing 
is characterized by one or more of the following components:   
"a. Rates in which the unit price decreases as the quantity used increases (declining 
block rates); 
"b. Rates that involve charging customers a fixed amount per billing cycle regardless of 
the quantity used;  
"c. Pricing in which the typical bill is determined by high fixed charges and low 
commodity charges.   
"Conservation pricing provides incentives to customers to reduce average or park use, or 
both.  Such pricing includes:   
"a. Rates designed to recover the cost of providing service; and 
"b. Billing for water and sewer service based on metered water use.   
"Conservation pricing is also characterized by one or more of the following components:   
"c. Rates in which the unit rate is constant regardless of the quantity used (uniform rates) 
or increases as the quantity used decreases (increasing block rates); 
"d. Seasonal rates or excess-use surcharges to reduce peak demands during summer 
months; 
"e. Rates based upon the long-run marginal cost or the cost of adding the next unit or 
capacity to the system; 
"f. Lifeline rates. 
 
 
CLAWA implements conservation pricing in its rate schedule in accordance with item a, 
b, and c in the conservation pricing guidelines above.  The Agency's water rates are based 
on cost of providing service, metered water use and no change in water regardless of 
usage. 
 
 
BMP 12  Residential Landscape Water Conservation for New and                            

Existing Single Family Homes    
 
Implementation methods shall be at least as effective as providing guidelines, information 
and incentives for installation of more efficient landscapes and water saving practices 
(e.g., encouraging local nurseries to promote sales and use of low water using plants, 
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providing landscape water conservation materials in new home owner packets and water 
bills, sponsoring demonstration gardens); and enacting and implementing landscape 
water conservation ordinances or, if the supplier does not have the authority to enact 
ordinances, cooperating with cities, counties, and the green industry in the service area 
to develop and implement landscape water conservation ordinances pursuant to the 
'Water Conservation in Landscaping Act' ("Act") (California Government Code a65590 
et seq.).  The ordinance shall be at least as effective as the Model Water Efficient 
Landscape Ordinance being developed by the Department of Water Resources. 
 
Although the Agency does not have specific landscape water conservation reviews for 
single family homes, it does review water use during its Will-Serve and Application for 
Water Service process. 
 
 
BMP 13  Water Waste Prohibition  
 

Implementation methods shall be enacting and enforcing measures prohibiting 
gutter flooding, single pass cooling systems in new connections, nonrecirculating 
systems in all new conveyer car wash and commercial laundry systems, and 
nonrecycling decorative water fountains.   
"Signatories shall also support efforts to develop state law regarding exchange-
type water softeners that would:  (1) allow the sale of only more efficient, 
demand-initiated regenerating (DIR) models; (2) develop minimum appliance 
efficiency standards that (a) increase the regeneration efficiency standard to at 
least 3,350 grains of hardness removed per pound of common salt used; and (b) 
implement an identified maximum number of gallons discharged per gallon of soft 
water produced; (3) allow local agencies, including municipalities and special 
districts, to set more stringent standards and/or to ban on-site regeneration of 
water softeners if it is demonstrated and found by the agency governing board 
that there is an adverse effect on the reclaimed water or groundwater supply.   

 
Signatories shall also include water softener checks in home water audit 
programs and include information about DIR and exchange-type water softeners 
in their educational efforts to encourage replacement of less efficient timer 
models. 

 
Ordinance No. 44 prohibits water waste during times of water shortage and discourages 
excessive water use at any time.  These prohibitions include running water into streets or 
gutters, washing of autos or buildings, ornamental water use, leaks, as well as other 
restrictions. 
 
 
BMP 14 - Water Conservation Coordinator  
 

Implementation methods shall be at least as effective as designating a water 
conservation coordinator responsible for preparing the conservation plan, 
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managing its implementation, and evaluating the results.  For very small water 
suppliers, this might be a part-time responsibility.  For larger suppliers this 
would be a full-time responsibility with additional staff as appropriate.  This work 
should be coordinated with the supplier's operations and planning staff. 

 
The Agency does not currently have a formally appointed water conservation 
coordinator.  This duty falls under the General Manager position. 
 
 
BMP 15 - Financial Incentives  
 

Implementation methods shall be at least as effective as:   
a. Offering financial incentives to facilitate implementation of conservation 
programs.  Initial recommendations for such incentives will be developed by the 
Council within two years of the initial signing of the MOU, including incentives to 
improve the efficiency of landscape water use; and 
b. Financial incentives offered by wholesale water suppliers to their customers to 
achieve conservation 

 
The Agency offers financial incentives for water conservation in its retail water rate 
structure by charging a basic rate per cubic foot of water used up to a base amount.  Rates 
are increased per cubic foot above the base amount.  Rates become more restrictive 
during times of shortage. 
 
 
BMP 16 - Ultra-Low Flush Toilet Replacement  
 

Water suppliers agree to implement programs for replacement of existing high-
water-using toilets with ultra-low-flush toilets (1.6 gallons or less) in residential, 
commercial, and industrial buildings.  Such programs will be at least as effective 
as offering rebates of up to $100 for each replacement that would not have 
occurred without the rebate, or requiring replacement at the time of resale, or 
requiring replacement at the time of change of service. . . .   

 
This BMP requires detailed analysis to assess its feasibility in the Agency's case.  The 
MOU contains additional technical materials spelling out analytical approaches and 
assumptions which can be used to evaluate the feasibility of this specific measure.  The 
circumstances in CLAWA’s service area are such that the advisability of implementing 
ultra-low-flush toilet replacement is in question.  The MOU does provide for exemptions 
from particular BMPs under certain conditions.  Further analysis will be undertaken for 
the Agency.   
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CALIFORNIA WATER CODE, DIVISION 6 
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California Department of Water Resources 
Bay-Delta Office 

September 27, 2010 
 
Summary: 

Final State Water Project 
Delivery Reliability Report, 2009 

 

The State Water Project Delivery Reliability Report 2009 updates DWR’s estimate of the 
current (2009) and future (2029) water delivery reliability of the SWP. The report is produced 
every two years as part of a settlement agreement signed in 2003. 

The report shows that future SWP deliveries will be impacted by two significant factors. The 
first is significant restrictions on SWP and Central Valley Project (CVP) Delta pumping required 
by the biological opinions issued by the U.S. Fish and Wildlife Service (December 2008) and 
National Marine Fisheries Service (June 2009). The second is climate change, which is altering 
the hydrologic conditions in the State. 

This report represents the state of water affairs if no actions for improvement are taken. It 
shows continued erosion of SWP water delivery reliability under the current method of moving 
water through the Delta. The updated analysis shows that the primary component of the annual 
SWP deliveries (referred to as Table A deliveries) will be less under current and future 
conditions, when compared to the preceding report (State Water Project Delivery Reliability 
Report 2007). 

The report discusses areas of significant uncertainty to SWP delivery reliability: 
• restrictions on SWP and CVP operations due to State and federal biological opinions to 

protect endangered fish such as delta smelt and spring-run salmon; 
• climate change and sea level rise; and 
• the vulnerability of Delta levees to failure due to floods and earthquakes. 

As in previous reports, estimates of SWP deliveries are based upon operation simulations 
with DWR’s CalSim II model using an extended record of runoff patterns. These patterns have 
been adjusted to reflect the levels of development in the source areas and, for future conditions, 
possible impact due to climate change and accompanying sea level rise. Potential deliveries 
under current conditions are estimated at the 2009 level and assume current methods of 
conveying water across the Delta and the current operational rules contained in the federal 
biological opinions. Potential deliveries under future conditions are estimated at the 2029 level 
and are also based on the assumptions that no changes will be made in either the way water is 
conveyed across the Delta or in the operational rules. The analysis of future conditions 
incorporates a climate change scenario from DWR’s 2009 report, Using Future Climate 
Projections to Support Water Resources Decision Making in California, which represents the 
median effects of the 12 scenarios contained in the report. 
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The 2009 report shows greater reductions in water deliveries on average when compared to 
the 2007 report. The 2007 report incorporates the interim operation rules established by Judge 
Wanger in the federal court in 2007. It shows very significant reductions in SWP deliveries when 
compared to the 2005 report, which assumes operation rules that were less restrictive. The 2007 
report shows current SWP annual Table A deliveries averaging 63% (2595 taf) of the maximum 
contract amount of 4,133 thousand acre-feet (taf) per year. The 2009 report shows a 
corresponding value of 60% (2485 taf). The 2007 report projects an annual average of 66% to 
69% (2725-2850 taf) for the future condition, whereas the updated report has 60%.  

Although the averages of the updated estimates are less than were estimated in the 2007 
report, the annual deliveries during drier conditions are projected to be somewhat higher than 
estimated in the 2007 report. This is due to the updated analysis incorporating the ability of SWP 
contractors to save water allocated in one year for delivery in the subsequent year and because 
water stored upstream cannot be delivered in some years due to export restrictions and is, 
therefore, available in drier times. This phenomenon is illustrated in the tables and curves below.  

Under current conditions, annual SWP Table A deliveries from the Delta average 60% of the 
maximum annual amount of 4,133 taf per year. Over the 82-year simulation period, annual SWP 
Table A deliveries range from 7% to 81% of the maximum amount. Over multiple-year dry 
periods, average annual Table A deliveries vary from 34% to 36% of the maximum Table A 
amount, while average annual deliveries over multiple-year wet periods range from 67 to 71% of 
the maximum Table A amount. Under current conditions, annual SWP Article 21 deliveries, a 
secondary component of annual deliveries, average 85 taf and range from 2 taf to 850 taf over 
the 82-year simulation period. 

Under future conditions, annual SWP Table A deliveries from the Delta also average 60% of 
the maximum Table A amount. Over the 82-year simulation period, annual SWP Table A 
deliveries range from 11% to 97% of the maximum amount. Over multiple-year dry periods, 
average annual Table A deliveries vary from 32% to 38% of the maximum Table A amount, 
while average annual deliveries over multiple-year wet periods range from 72 to 93% of the 
maximum Table A amount. Under future conditions, annual SWP Article 21 deliveries average 
60 taf, ranging from 1 taf to 540 taf over the 82-year simulation period. 

The State Water Project Delivery Reliability Report, 2009 is available for public review at, 
http://baydeltaoffice.water.ca.gov. The report is an update to the State Water Project Delivery 
Reliability Report, 2007 issued as final in 2008. 
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Table 1.   Highlighted SWP Table A delivery percent exceedence values under Current Conditions 

  

Exceedence 

Annual SWP Table A Delivery (taf) Change in delivery 

compared to 2007 

report 

(taf) 

2007 SWP Delivery Reliability Report, Study 

2007 

Updated Studies 

(2009) 

25% 3218 2920 -298 

50% 2976 2675 -301 

75% 2168 2397 +229 

 
Table 1 compares the probability estimates for current conditions from the 2007 report and 

the 2009 report. The comparison is also shown in Figure 1. The 2009 report estimates that for 
any given year in the future, 

•   There is a 25% chance that SWP deliveries will be at or above 2,920 taf. 
•   There is an equal chance (50%) that SWP deliveries will be above or below 2,675 taf. 

(Illustrated by the dotted lines.) 
•   There is 75% chance that SWP deliveries will be above 2,397 taf. Another way to state 

this is that there is a 25% chance that deliveries will be below this value. 
 

Figure  1  SWP Table A delivery probability under Current Conditions 

 
 

Figure 1 is a plot of all the annual estimates of SWP deliveries in ascending order, with the 
smallest value on the left and largest on the right. 
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Table 2  Highlighted SWP Table A delivery percent exceedence values under Future Conditions 

  
Exceedence 

Annual SWP Table A Delivery (taf) 
Change in delivery 

in updated studies compared to 2007 
report (taf) 

2007 SWP Delivery Reliability 
Report, Study 20271 

Updated Studies (2029) 

25%  3687 – 3815 2915 -772 to -900 

50%  2967 – 3205 2596 -371 to -609 

75%  1860 – 2077 2137 +60 to +277 

1/  Range in value reflects four modified scenarios of climate change. 
 

Table 2 compares the probability estimates for future conditions from the 2007 report and the 
2009 report. The 2009 report estimates that for any given year in the future, 

•   There is 1 chance in 4 (25% chance) that SWP deliveries will be at or above 2,915 taf. 
•   There is an equal chance (50% chance) that SWP deliveries will be above or below 

2,596 taf. (Illustrated by the dotted lines in Figure 2.) 
•   There is 75% chance that SWP deliveries will be above 2,137 taf. Another way to state 

this is that there is a 25% chance that deliveries will be below this range. 
 

Figure 2   SWP Delta Table A delivery probability under Future Conditions 

 
 

Figure 2 is the corresponding plot of all the annual delivery estimates for the future condition. 
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APPENDIX E 
 

CLAWA ORDINANCE NO. 44 
DECLARING AN EMERGENCY WATER STORTAGE AND 
ESTABLISHING A WATER CONSERVATION PROGRAM 

 
And 

 
CLAWA ORDINANCE NO. 45 

AMENDING ORDINANCE NO. 44 
 
 
 
 

   





























 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX F 
 
 

CLAWA ORDINANCE NO. 475 
ADOPTING AN URBAN WATER SHORTAGE 

CONTINGENCY PLAN 
 

AND 
 

CLAWA WATER CONSERVATION PROGRAM 
 
 

   



























































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX G 
 

Summary of Recent Factors Affecting State Water 
Project Supplies 

 
 
 
 
 
 
 
 
 
 
 
 

 

























 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX H 
 

REFERENCES 
 



CLAWA 2010 URBAN WATER MANAGEMENT PLAN 

 

    Appendix H 

 
 
REFERENCES 
 

• California Department of Water Resources Guidebook to Assist Urban Water Suppliers 
to Prepare a 2010 Urban Water Management Plan (March 2011) 

• California Department of Water Resources Methodologies for Calculating Baseline and 
Compliance Urban Per Capita Water Use (For the Consistent Implementation of the 
Water Conservation Act of 2009) (February 2011) 

• Urban Water Management Planning Act, California Water Code, Division 6, Part 2.6, 
section 10610 et seq. 

• US Census Bureau, 2010 Census Data 
• CLAWA’s State Water Project Contract  (5,800 AF/Year) 
• CLAWA’s Houston Creek Permits (two, totaling 1,302 AF/Year) 
• CLAWA’s Water Exchange Agreements 
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