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EMWD
 Water and Sewer 

Service 
 130,000 +  retail water 

connections 
 540 sq miles
 Southwest Riverside 
 Semi Arid climate 
 Water Sources:

 60% Imported 
 10% Groundwater
 5% Desalinated 

Groundwater
 25% Recycled



A Growing Region
• 45% of ultimate build out
• 100,000 new homes planned by 2030



Limitations on Water Supply
• Allocation from Metropolitan Water District

• Drought Colorado River Aqueduct
• Restriction on the State Water Project

• Local Resources Stretched  
• Aquifers in Overdraft
• Recycled water fully subscribed 



Diverse Customer Base 

• 80% of retail demand is residential
• New development and old development
• Variation in irrigable area and family sizes



How Do We Achieve Water 
Efficiency Equitably ? 

• Implement water pricing structure to:
• provide customers adequate amount of water
• reduce excess use of water
• Incent customers to stop wasteful water use

• Believe that with the right pricing structure, 
water use & behavior will change



Integrated Team Approach 
• 10+ departments involved
• Weekly/Monthly Meetings and 

Communication throughout organization
• Key project members included:

Board & Board Staff
Executive Management
Customer Service
Water Conservation/ Resource 

Development

Information Systems
Community Affairs
Legislative Affairs
Finance



Other Resources
• Consultant created a model to assist in 

reaching objective (RedOak)
• Subscribed to WeatherTrak for daily ET
• Customer Information Including:

• Billing history
• Classifications
• Property information



Phase 1- Customer Characteristics
• 122,000 Single Family Residential 

Accounts - 68,900 AF Demand CY 2007

• 4,300 Multi Family Residential Accounts –
6,600 AF Demand CY 2007 

• 1,800 Dedicated Landscape Accounts –
9,900 AF Demand CY 2007 
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Water Budget Components
• Tier 1: Indoor Use $1.483/billing unit

• Indoor = (Number of Persons * GPD) * Drought 
Factor + Variance 

• Tier 2: Outdoor Use $2.714/billing unit
• Outdoor = (ET * CF * Landscaped Area + Variance) * 

Drought Factor

• Tier 3: Excessive $4.864/billing unit
• 50% of blocks 1 and 2 combined

• E.g. Block 1 width is 4, block 2 width is 6, block 3 
width is 5 ((4+6)*50%)

• Tier 4 : Wasteful $8.898/billing unit



Indoor Criteria
• Used census data to set a default persons per 

household
• 3 persons single family residential
• 2 persons multi-family residential

• Allowed variances for number persons per 
household

• 30,000 variances processed for household size
• GPD set at 60 gallons per capita per day
• Landscape accounts have no indoor budget



60 Gallons per Capita per Day

0.0000
0.0050
0.0100
0.0150
0.0200
0.0250
0.0300
0.0350
0.0400
0.0450

Ac
re

 F
ee

t

Lot Size (thousand square feet)

Average Demand Verses Budget Limits  February  2005

2005 Feb 6.53" 4 Persons 75 GPCD 3 Persons 60 GPCD 3.56 Persons 60 GPCD

• Look at wet months to estimate indoor use
• Consider water efficiency



Irrigated Area Estimate
Single Family

• Used parcel data and account data to assign 
Irrigated Area

•



Upper Limit
• Maximum 6,000 Square Feet
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Irrigated Area Estimate 
Multi- Family Residential and Landscape 
• Used aerial when possible
• Customer information
• Field verification
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Evapotranspiration Data 
• Utilizes 50 separate 

zones
• Subscribed to 

WeatherTrak for 
daily ET

• Billings utilize zone 
within their area

• CIMIS used for 
estimating future 
only and default 
values



Conservation Factor 
• Single/Multi Family Residential

• 1.0 for accounts existing prior to September 1, 2008
• 0.8 for accounts added after to September 1, 2008

• Landscape Accounts
• 0.8 Default
• Adjusted for functional turf



Variances
• Persons per household
• Licensed Care Facility
• Medical Needs
• Landscape area
• Landscape establishment
• Pool filling 
• Large animals (100 pound +)



Drought Factors 
• Indoor and Outdoor

• Reduce allocation in times of water  shortage
• Water Shortage Contingency Plan

• Preserve Health and Human Safety (Indoor Use)
• Address wasteful use before efficient



Implementation Timeline 
• Phase 1 – Residential and Landscape 

Customers
• 90% of retail sales

• One year implementation process
• Included outreach

• “Shadow bills” – February & March 2009
• First “official” bill sent out April 10, 2009
• Phase 2 - TBD
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Community Outreach
• One year effort:

 Monthly calendar
 Newsletters
 Bill inserts
 Bill messages
 Envelopes
 Websites
 Press releases
 Shadow bills
 Lobby message
 Fliers
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Community Outreach
• Feedback:

 Director’s 
Advisory 
Committees

 Customer Web-
based surveys

 Web activity
 Customer emails
 Calls/letter
 Workshops
 Board Meetings
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Shadow Bill
• Shadow Bill 

Letters and bills 
were sent along 
with each bill for 
Feb and Mar 2009

• Explain the 
changes and new 
methodology
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Shadow Bill
• Two 

months to 
compare 
flat rate 
vs. tiered 
rate
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Sample Bill
• Tiered Rates 

approved 
Jan 2009

• April 2009 
was first real 
Tiered Rate 
bill
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Providing Customer Service
• 8 temporary employees in Customer 

Service
 Process Variances – persons per household, 

large animal, care facility, pools
 Phone Calls

• 3 full time assistants in Conservation
• Variances – landscape, medical, other
• Customer Audits – Tier 3 and 4
• Measure accounts with 6,000 SF Limit 
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Results 
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Results Cont. 
• Continuous decrease in demand

• 17% decline in demand per meter from 2007
• Other factors contributing to decline include 

economy and water supply shortages
• Significantly fewer customers in Tier 3 and 

4 in 2010 verses 2009
• Increased demand for residential audits
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Lessons Learned 
• Set budget criteria early

• Measuring or estimating landscape areas take a 
significant amount of time

• There are customers who will need special 
attention

• Be prepared for customer response
• Outreach extensively before implementation
• Be ready to assist customer after implementation
• Variances allow budgets to be customized to 

meet specific needs
• Create processes to outreach to violating 

customers
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Conclusion
• Budget Based Tiered Rates are an effective 

way to encourage efficient water use 
• Fairness, conservation and revenue stability 

are guiding principles
• Customer outreach and support is key to 

successful implementation
• Allow flexibility in budget formulas to account 

for water shortages and variances
• Be prepared to help customers save water



Contact Information   

Elizabeth Lovsted, PE
Senior Civil Engineer 
Eastern Municipal Water District
951-928-3777 ext 4307
lovstede@emwd.org
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